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भारत के हृदय स्थल में स्थित छत्तीसगढ़ राज्य का प्राचीन इतिहास
कई ऐतिहासिक परिवर्तनों का साक्षी रहा है। यह क्षेत्र नदियों,

पहाड़ियों, पठारों एवं सघन वनों से आच्छादित है अतः प्राकृतिक
रुप से यह मानव के निवास के लिए उपयुक्त रहा है किन्तु सर्वोत्तम
आश्रय स्थल के रूप में सदैव नदियों को ही सर्वोपरी माना गया

है। भारतीय संस्कृति में नदियों का विशेष स्थान रहा है एवं भारतीय

नदियाँ न केवल जल के स्रोत के रूप में बल्कि एक जीवन देने

वाली जननी के रूप में पूजी जाती रही है। मानव जीवन से संबंधित

विभिन्न पहलुओं जिनमें जन्म,शिक्षा, विवाह, रीति-रिवाज, धार्मिक

अनुष्ठान जैसे कर्म सम्मिलित है इनका आयोजन नदियों के तट

पर ही हुआ करता था इन्हीं कार्यों में दाह संस्कार की प्रथा का

प्रचलन भी महत्वपूर्ण है। इसी संदभ में छत्तीसगढ़ प्रांत के मध्य

भू-भाग में प्रवाहित होने वाली प्रमुख नदी खारुन के बायें तट

पर स्थित ग्राम सिपकोना का महापाषाणिक संस्कृति के महत्व

की दृष्टि से विशेष स्थान है।

सिपकोना ग्राम खारुन नदी के बायें तट पर सिकोला नाले

के पास स्थित है। यह दुर्ग जिले के पाटन तहसील के अंर्तगत

एक ग्राम पंचायत है। यह पुरास्थल सिपकोना जाने वाले मार्ग में

सड़क के किनारे खेतों में स्थित है। इस स्थल को "चितावर"

के नाम से जाना जाता है। इस स्थल के चितावर नाम से ही यह

स्पष्ट होता है कि यहाँ कभी न कभी दाह संस्कार की प्रक्रिया

होती रही होगी। यह पुरास्थल सर्वप्रथम हमारे द्वारा खारुन नदी

घाटी के सर्वेक्षण के दौरान प्रकाश में आया है। प्रस्तुत लेख में

खारुन नदी घाटी के सर्वेक्षण के परिणाम स्वरुप प्रकाश में आये

महापाषाणिक पुरास्थल की जानकारी देना है।

मृतकों के अंतिम संस्कार की शुरुआत सम्भवतः "निअण्डर्थल

मानव" ने किया' किन्तु नवपाषाण काल में मिट्टी के बर्तनों में

खाद्य पदार्थ भर कर मृतकों के साथ दफनाने की प्रथा का प्रारंभ

1200 ईसा पूर्व के लगभग हुआ। नव पाषाण युग की समाप्ति

के बाद दक्षिण में जिस संस्कृति का प्रसार हुआ उसे वृहत अथवा

महापाषाणिक संस्कृति कहा गया है। इस संस्कृति के लोग अपने

मृतकों के अवशेषों को सुरक्षित रखने के लिए बड़े-बड़े पत्थरों
का प्रयोग करते थे।

वृहतपाषाणिक अथवा महापाषाणिक समाधि शब्द अंग्रेजी

भाषा के "मेगालिथ" (MEGALITH) शब्द का हिन्दी रुपान्तरण

है। मेगालिथ शब्द की व्युत्पत्ति यूनानी भाषा के "मेगॉस" (MEGAS)
और (LITHES) "लिथॉस" शब्द से हुई है।' मेगॉस का अर्थ
विशाल और लिथॉस का तात्पर्य पाषाण से है।

यह संस्कृति प्राचीन मानव के शवाधान परंपरा से हमें अवगत

कराती है। इनकी रचना करते समय चतुर्दिक दीवालों के स्थान
पर विशालकाय प्रस्तर खण्ड खड़े किये जाते थे तथा कभी-कभी

उन पर छत के रूप में एक बड़ा पत्थर रख दिया जाता था। इनके

निकट कपितय मृद्भाण्ड, लौअस्त्र एवं दैनिक जीवन की उपयोगी

वस्तुएँ रख दी जाती थी। महाश्म संस्कृति से संबंधित जिन स्मारकों

की सर्वप्रथम प्राप्ति हुई वे सम्भवत: बहुत ही बड़े-बड़े पत्थरों

से बनाए गये थे अत: इनकों महापाषाण कहा गया किन्तु महापाषाणिक

सभी स्थलों से ऐसी आकृति नही मिलती है। इस संस्कृति के लोगों
ने मृतकों को दफनाने की विभिन्न प्रक्रिया को जन्म दिया। इस

परंपरा का सर्वाधिक प्रसार भारत के दक्षिण प्रान्तों में अधिक हुआ

है। भारत में महापाषाणिक संस्कृति के कई प्रकार मिले हैं जिनमें

डोलमेन (DOLMENOID CIST), छत्रशिला (UMBRELLA

STONE), फर्ण शिला (HOOD STONE), संगोरा (CAIRN

CIRCLE), गुफा समाधि (ROCKCUT CAVES), अन्त्येटि

कलश (POT BURIAL) एवं सर्वाधिक मेनहीर (MENHIR)

मिलते हैं।

इसी क्रम में छत्तीसगढ़ राज्य के विभिन्न क्षेत्रों से भी
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खारून नदी घाटी के नवअन्वेषित पुरास्थल
सती स्तम्भ एवं योद्धा प्रतिमाओं के विशेष संदर्भ में

डॉ. नितेश कुमारमिश्र
श्री ढालसिंह देवांगन

भाग्यश्री दीवान
सती प्रथा का प्रचलन भारत में प्राचीन काल से ही देखा गया है। सती प्रथा कुछ पुरातन समुदाय विशेषमेंप्रचलित एक ऐसी धार्मिक प्रथा थी, जिसमें किसी पुरुष के मृत्य उुपरान्त उनकी पत्नी अपने पति के अंतिम संस्कार के

दौरान उनकी चिता में प्रविष्ट होकर आत्मदाह कर लेती थी जो सम्भवतः स्वेक्छापूर्ण होता था। साहित्यिक एवम्पुरातात्विक स्त्रोतों के माध्यम से इस बात की पुष्टि होती है।

सती प्रथा का प्रारंभ माँ सती जो किराजा दक्ष् की पुत्री थी, के समय से माना जाता है। मान्यताओं केअनुसार जब सती अपने पिता द्वारा अपने पति शिव के अपमान करने पर नाराज होकर अग्नि में प्रविष्ट हो जाती है एवम्
आत्मदाह कर लेती है।सम्भवतः इस घटना ने इस प्रथा को जन्म दिया होगा किन्तु निश्चित तौर पर यह कहना उचित
नहीं होगा क्योकि इसमें शिव जीवित रहते हैं और सती होने के लिये पति की मृत्यु आवश्यक मानी गई है । रामायण
एवम्महाभारत में भी इस प्रकार की घटना का उल्लेख मिलता है। रामायण काल में रावण के पुत्र मेघनाथ की मृत्यु के
पश्चात् उनकी पत्नी सुलोचना के सती होने के प्रमाण मिलते हैंएवं महाभारत कालीन कुरु वंशी पांडु के मृत्यु के उपरांतउनकी छोटी रानी माद्री ने अपने पति के साथ अग्नि में समाहित हो गयी थी।

अभिलेखों में सती होने की सर्वप्रथम सूचना गुप्त कालीन अभिलेख भानुगुप्त के "एरण अभिलेख" सेमिलता है ।' इस अभिलेख सेज्ञात होता है कि युद्ध में गोपराज की मृत्यु के बाद उनकी पत्नी सती हुई थी । छत्तीसगढ़
अंचल में मल्हार, सेमरसल (बिलासपुर) एवं आतुरगाँव (कांकेर) से अभिलिखित स्मृति-प्रस्तर के प्रमाण मिलते हैं
किन्तु इनमें दुर्ग जिले के छातागढ़ (मोहलई) से प्राप्त प्रस्तर लेख महत्त्वपूर्ण जान पड़ता है। इस लेख में प्रथम एवम्
द्वितीय सदी ई की ब्राह्नी लिपि एवं प्राकृत भाषा का प्रयोग किया गया है। इस अभिलेख में निशा एवम् समिनिका
नामक गृहणी के पंचत्त्व में विलीन होने की सूचना मिलती है।

मध्यकाल एवम् उत्तर मध्यकाल में बाह्य आक्रमणों की सर्वाधिक सूचना मिलती है इस दौरान पुरुषों की
मृत्यु हो जाने पर उनकी पत्नी अपनी अस्मिता व आत्मसम्मान को महत्त्वपूर्ण समझते हुए भी अपने पति की चिता में
खुद को झोंक देती थी अथवा विवशतावश आत्मदाह को उचित समझती थी । किन्तु कालांतर में इस प्रथा में कई
कुरीतियों का समावेश हुआ एवं इसने एक कुप्रथा का रूप धारण कर लिया। सती स्तम्भ, सती चौरा एवम् योद्धाओ
की प्रतिमा यें छत्तीसगढ़ राज्य के अनेक पुरास्थलों से प्राप्त हुए है, जिनसे यह अनुमान लगाया जा सकता है कि इस
प्रथा का चलन या प्रभाव इस अंचल में भी रहा होगा। इन सही स्तंभों को मुख्य रुप से गाँव के मुख्य चौराहे, तालाब केकिनारे एवं नदी के तटवर्तीभू-भागों में गडाया जाता था । छत्तीसगढ़ राज्य के प्रमुख पुरास्थल जैसे राजिम', भोरमदेव,तरपोंगा,देवबलोदाआदि से सती स्तंभ एवम  ्योद्धाओंकी प्रतिमाओं की प्राप्ति हुई है। बस्तर क्षेत्र के विभिन्न स्थलोंजैसेबड़ेडोंगर, छोटेडोंगर, बांगोली, तीर्थगढ, चपका, टेमरा से भी सती स्तंभों की प्राप्ति हुई है।'
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Abstract:

Introduction: The Present article is an empirical investigation of the traditional health seeking practice among the tribal people of North Chhattisgarh of India. It is an attempt to

explore the traditional healing practice and traditional knowledge system of the medicinal plant species utilized by traditional healers of North Chhattisgarh for the treatment of

chronic fever.

Objective: The objective of the present research is to discover and analyses the traditional medicinal practice to cure chronic fever and to �nd out the phytochemical and

medicinal properties of traditional medicine among the tribal of North Chhattisgarh, India for curing chronic fever.

Methodology: The traditional healers among the various tribes of North Chhattisgarh were chosen as key informants by using purposive sampling techniques from Raigarh and

Korba district of Chhattisgarh, India. The intensive interview was taken to the selected traditional healer by using the interview guide and focused group discussion (FGD).

Result: Total 25 medicinal plants and 11 type of medicine are being used for the treatment of chronic fever by the tribal healers of North Chhattisgarh. The quantum of used herbs,

method of preparation, direction of use of medicine, and prohibition during medication are discussed in present article. The medico-religious practices are also described in this

article which is used to treat chronic fever. The phytochemical and medicinal properties of the medicinal plants which are used for curing chronic fever are �nd out with the help of

earlier published sources. Most of the medicinal plants which have been used for curing of chronic fever are showed appropriate phytochemical and medicinal properties.

Conclusion: Present article explores abundance of traditional knowledge on medicinal plants and magico-religious belief which are responsible in treating chronic fever among the

tribal and it also shows the trust and relation between nature and tribal hence it can be concluded that knowledge of medicine related with plants and spiritual practice is a part of

folk medicine or ethno-medicine, on the basis of above mentioned data described in present article, it can infer that folk medicinal knowledge among tribal of North Chhattisgarh

is eventually rich and commendable even though considered as backward socio-economic ethnic groups, hence medicinal plants represented in present article should be given a

scienti�c recognition by executing phytochemical, pharmacological and molecular test and with those results it should be introduced as a drug to cure chronic fever and

accompanying with this, royalty should be given to the tribal of these medicine and therefore further studies in this topic appear necessary.
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Introduction

Reproductive health is a crucial part of general health and a central feature of human development. 
It is a re昀氀ection of health during childhood and crucial during adolescence and adulthood, sets and 
stage for health beyond the reproductive years for both women and men, and a昀昀ects the health of the 
next generation (Raman & Rani Usha 2014). At the International Conference on Population and 
Development (ICPD) in Cairo in 1994, a consensus was reached on a new agenda for population and 
development. The ICPD was a triumph for those seeking an end to the great debate that had plagued 
the population 昀椀eld since the 昀椀rst World Population Conference at Bucharest in 1974; a debate between 
advocates of development who believed that development is the best contraceptive and, therefore, 
a necessary precondition to sustained fertility decline and those who asserted that family planning 
services must be implemented to meet the high demand for fertility control which they believed existed.

Soon after the Cairo conference, the Government of India set in motion a process to translate the 
ICPD Programme of Action within the national context. In November 1994, a joint mission of the 
Government of India and the World Bank was set up to undertake a sectorial review. In 1995, the 
World Bank submitted a report entitled `India’s Family Welfare Program: Toward a Reproductive and 
Child Health Approach’ to the Government of India (World Bank 1995).

The Food Habits, Dietary Patterns, and Reproductive 
Health Status of  the Agariya Women of  Patrapali Panchayat 
of  Korba District, Chhattisgarh

Women’s health is the foundation of society’s health. Preserving and improving women’s 
health is not only a basic human right, but it is also essential for the health of all nations. 
Reproductive health has become one of the major issues today because of the fact that population 
control policies are being enforced through women’s bodies as they are seen as the cause and 
solution for population growth and alarmingly increasingly the problem of HIV and AIDS 
in India. The main purpose of this study was to understand the nature of various sexual and 
reproductive health issues like knowledge and perception, and health services available to, and 
accessed by tribal women in Korba District of Chhattisgarh. It was clear from the study that 
most of the tribal women have poor knowledge about reproductive health as well as they were 
unaware of its importance. Education on human sexuality with all the aspects, prevention, 
and treatment of STDs and AIDS is a direct necessity among tribal women to help them 
reduce high-risk behavior to seek proper treatment for treatable ailments.

Reproductive health, 
Tribal women, food 
habits, Agariya tribe
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Abstract 

An in vitro propagation protocol has been developed 

for Curcuma caesia Roxb., an endangered medicinal 

plant by Foundation for Revitalisation of Local Health 

Traditions and Central Forest Department of India. 

The plant bears poorly germinated seeds and produces 

two-storage organs: rhizomes and multiple root tubers. 

Only rhizomes have medicinal-economic values. They 

serve as propagules too, which results in a shortage of 

planting material. Therefore, a complete one-year 

production cycle of C. caesia has been standardized 

through in vitro propagation including explants 

establishment (one month), subculture cycles (seven 

months), rooting (one month) followed by primary 

hardening (one month) and secondary hardening (two 

months).  

 

Dormant shoot buds on rhizome served as explants for 

culture initiation on Murashige and Skoog (MS) 

medium supplemented with different concentrations of 

6-benzyladenine (BA) and kinetin (KIN) in combination 

with citric acid (CA), adenine sulfate (AdS) and indole-

3-acetic acid (IAA). Maximum bud break (70%) was 

obtained on MS with 8 mg L-1 BA, 8 mg L-1 KIN, 100 

mg L-1 CA, 200 mg L-1 AdS and 2 mg L-1 IAA (standard 

medium). Shoot production potential continued on this 

medium during the subsequent seven-month-long 

subculture cycle. The in vitro raised shoots rooted best 

on ½-strength MS containing 1 mg L-1 indole-3-butyric 

acid. Plantlet survival rate was >95% after 

acclimatization. The genetic homogeneity of plantlets 

with the mother plant was analyzed using Inter Simple 

Sequence Repeats which generated a monomorphic 

banding pattern to confirm the uniformity of in vitro 

raised plantlets of C. caesia. 
 

Keywords: Meristem culture, Kali Haldi, Subculture, 

Rooting, Acclimatization. 

 

Introduction 

Curcuma caesia Roxb., popularly known as 8Kali Haldi9 
(8Black Turmeric9 in English), is a perennial, tuberous 
rhizomatous herb belonging to the family Zingiberaceae28. It 

is an endangered plant native to Central and North-East 

India23 where it is used as a spice and in food preservation. 

The rhizome is rich in camphor curcuminoids, phenolics, 

flavonoids, certain proteins, amino acids, essential oil and 

alkaloids30. Sesquiterpenes and monoterpenes from the 

extract of C. caesia rhizomes have good antioxidant, anti-

inflammatory and tumor cell inhibitory activities2,6,10,20. The 

essential oil from leaves of C. caesia also possesses the 

potential and biologically important activity and can be used 

as natural antioxidants, anti-inflammatory and antimicrobial 

agents in pharmaceutical industries7.  

 

The Central Forest Department of India has declared this 

species an 8endangered herb9 due to biopiracy21. It is 

categorized as a critically endangered species of Central 

India14. C. caesia bears seeds that are poorly germinated10. 

Therefore, the plant is commonly propagated through 

underground rhizomes only4. Medicinal and economic 

values reside in these rhizomes. Moreover, the plant 

produces many underground root tubers too. These root 

tubers have no market value. Thus, due to the production of 

two storage organs, the yield of the desired part- rhizome 

becomes low during its cultivation. The harvested rhizomes, 

after cultivation, are sold for the recovery of cultivation cost 

and profit-making. Hence, lower yields of the rhizomes 

create a shortage of the propagules for cultivation resulting 

in very high costs for its saplings16. Low rhizome 

productions result in the propagule unavailability for 

cultivations.  

 

Hence, to fulfil the demand, it is directly harvested from the 

forests pushing the plant into endangered status22. In vitro 

culture technique facilitates the production of planting 

materials to propagate species27. Reports are there for 

plantlet regeneration of C. caesia via meristem 

culture3,4,5,29,35 or via callus too31,37. However, all these 

reports neither examine the regeneration efficiency during 

subculture cycles nor analyze the genetic fidelity of the 

regenerants. The present study reports a complete one-year 

in vitro production cycle and genomic template stability of 

the plantlets of C. caesia. 

 

Material and Methods 
Healthy rhizomes of C. caesia were collected from the 

National Center for Natural Resources, Pandit Ravishankar 

Shukla University, Raipur (India) in June 2019. Rhizomes 

were first washed with running tap water to remove soil 

particles followed by treatment with surfactant tween-20 for 

5 to 10 min and a fungicide solution containing 0.1% (w/v) 

Bavistin 50WP (BASF India Ltd., Mumbai, India) and 

0.25% (w/v) Carbendazim 50WP (Hindustan Insecticides 

Ltd., Bathinda, India) for 20 minutes. The dormant shoot 

buds (explants) on the rhizome were chopped off; the surface 

mailto:drafaque13@gmail.com
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Abstract

A fast-growing, leguminous tree species- Pithecellobium dulce (Roxb.) Benth., was screened  in vitro against Pb-stress for 

the first time. In the current study, Pb toxicity affected the seedlings growth, lipid peroxidation, hydrogen peroxide produc-

tion, antioxidant enzymes activity, proline content, and genomic template stability in a dose-dependent manner. The plant 

showed a high Pb tolerance, uptake and accumulation (> 2300 mg  Kg−1). Citric acid application could mitigate Pb-stress 

in the seedlings exhibited by the examined morphological, biochemical, and molecular parameters, including remarkably 

enhanced Pb uptake by the roots. Citric acid addition to the Pb solution reduced lipid peroxidation and ROS production in 

the seedlings roots, stem, and leaves. Citric acid also induced the antioxidant enzymes activities in the seedlings that were 

reduced by Pb exposure. Citric acid-mediated recovery under Pb-stress was evidenced by the growth and development of 

the seedlings, higher chlorophyll pigments, lower proline content and maximum tolerance index. The Pb exposure altered 

the genomic template stability that was also recovered by citric acid. Thus, after further field studies, P. dulce with citric 

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

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

Phytoremediation

1 Introduction

Globally, lead (Pb) contamination in soils is a growing 

concern (Wang et al. 2021). Pb is highly toxic, non-bio-

degradable and long half-life heavy metal that is present 

in abundance (Frank et al. 2019; Latif et al. 2020). It can 

cause severe damage to ecosystems as well as human health 

(Cano-Ruiz et al. 2020). Excessive use of paints, mining, 

sludge, industrial waste, and agricultural activities are 

mainly responsible for Pb contamination of the environ-

ment (Frank et al. 2019; Samreen et al. 2021; Raju et al. 

2021). Patra et al. (2020) stated that Pb contamination of 

agricultural land is a major environmental concern. Pb may 

enter the human body through ingestion and inhalation, this 

first one being directly linked with the food chain and can 

cause severe diseases (Iheanacho et al. 2017; Vladimirovich 

et al. 2021). Pb toxicity showed a negative relationship with 

nutrient uptake, antioxidant activity, and photosynthesis in 

plants. In response to metal-induced toxicity, Plants have 

evolved defense mechanisms including synthesis of anti-

oxidant enzymes (Giannakoula et al. 2021) such as SOD, 

CAT, and APX that help to maintain cellular redox homeo-

stasis. This redox equilibrium may be disturbed due to the 

excess generation of reactive oxygen species under Pb-stress 

(Giannakoula et al. 2021). ROS induces oxidative stress and 

lipid membrane peroxidation that damages the biological 

molecules and alters normal metabolic pathway resulting in 

cellular destruction (Pourrut et al. 2011).

Presently, several phytotechnologies are available to treat 

contaminated areas due to their low cost and environmen-

tally friendly nature (Yan et al. 2020). Trees due to their 

long life cycle, huge biomass, and extensive root system are 

considered more suitable for the purpose than the grasses 

or other plants (Kaur et al. 2019). An ideal tree candidate 

must be fast-growing, multiple stress-tolerant, able to grow 

on poorly nutrient soils combined with high toxicant tol-

erance, uptake, and accumulation. Pithecellobium dulce 
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Gamma radiation: A potential tool for abiotic stress mitigation and 
management of agroecosystem 
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A B S T R A C T   

Context: Being sessile, it is impossible for the plants to evade from the unfavourable environmental conditions 
prevailing due to various abiotic stresses like heat, salinity, drought, 昀氀ood, heavy metals, and high radiance 
amongst many others. These abiotic stresses disrupt plant growth and limit crop productivity to a large extent 
globally. Crop plants need to acclimatize themselves in these unsuitable environmental and edaphic conditions 
utilizing their inherent biological mechanisms. Massive amount of pertinent researches have been done in the 
last few decades regarding utilization of gamma rays for improvement in traits, and management of agro-
ecosystem by developing superior quality crops/ germplasms. It has been well established that the gamma rays 
promotes abiotic stress tolerance in plants at low doses (50–100 Gy). Gamma rays are also being widely used as 
mutation techniques in an attempt to raise abiotic stress tolerance and, disease resistant crop varieties. 
Furthermore, a better understanding of tolerance mechanisms induced by gamma rays will help in improving 
crop productivity under stress conditions. However, the potential mechanisms involved in this are still inde-
昀椀nable. This review illustrates general information about gamma ray, its dose dependant responses; bene昀椀cial 
effects and lethality, and also the potential mechanism(s) underlying the tolerance induction and performance 
enhancement of plants growing under various abiotic stress conditions. 
Objective: To elucidate the role of gamma rays as a potential tool for stress mitigation and management of 
agroecosystem. 
Methods: Gamma rays have been used quite differently by various researchers for alleviation of abiotic stress 
imposed responses in plants. 
Results and conclusions: Application of gamma radiation has popularly been noticed to enhance nutrient uptake, 
modulate biosyntheses of numerous secondary key metabolites and osmolytes, and regulate various metabolic 
activities to engender tolerance against environmental stresses. 
Signi昀椀cance: In most of the developing and under developed nations, owing to limited development in agro- 
management systems, abiotic stresses are seen to cause potential threats to growth and productivity of crops. 
Therefore, it is essentially to explore novel cost effective possibilities like use of low dose of gamma rays in crop 
plants for improvement in their performance during these rapidly changing climatic conditions.   

1. Introduction 

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

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

Amongst the enlisted abiotic stresses, salinity becomes the most 
stubborn one by escalating the salt concentration in the arable land 

Abbreviations: Reactive Oxygen Species, ROS. 
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Abstract

A fast-growing, leguminous tree species- Pithecellobium dulce (Roxb.) Benth., was screened  in vitro against Pb-stress for 

the first time. In the current study, Pb toxicity affected the seedlings growth, lipid peroxidation, hydrogen peroxide produc-

tion, antioxidant enzymes activity, proline content, and genomic template stability in a dose-dependent manner. The plant 

showed a high Pb tolerance, uptake and accumulation (> 2300 mg  Kg−1). Citric acid application could mitigate Pb-stress 

in the seedlings exhibited by the examined morphological, biochemical, and molecular parameters, including remarkably 

enhanced Pb uptake by the roots. Citric acid addition to the Pb solution reduced lipid peroxidation and ROS production in 

the seedlings roots, stem, and leaves. Citric acid also induced the antioxidant enzymes activities in the seedlings that were 

reduced by Pb exposure. Citric acid-mediated recovery under Pb-stress was evidenced by the growth and development of 

the seedlings, higher chlorophyll pigments, lower proline content and maximum tolerance index. The Pb exposure altered 

the genomic template stability that was also recovered by citric acid. Thus, after further field studies, P. dulce with citric 

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

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

Phytoremediation

1 Introduction

Globally, lead (Pb) contamination in soils is a growing 

concern (Wang et al. 2021). Pb is highly toxic, non-bio-

degradable and long half-life heavy metal that is present 

in abundance (Frank et al. 2019; Latif et al. 2020). It can 

cause severe damage to ecosystems as well as human health 

(Cano-Ruiz et al. 2020). Excessive use of paints, mining, 

sludge, industrial waste, and agricultural activities are 

mainly responsible for Pb contamination of the environ-

ment (Frank et al. 2019; Samreen et al. 2021; Raju et al. 

2021). Patra et al. (2020) stated that Pb contamination of 

agricultural land is a major environmental concern. Pb may 

enter the human body through ingestion and inhalation, this 

first one being directly linked with the food chain and can 

cause severe diseases (Iheanacho et al. 2017; Vladimirovich 

et al. 2021). Pb toxicity showed a negative relationship with 

nutrient uptake, antioxidant activity, and photosynthesis in 

plants. In response to metal-induced toxicity, Plants have 

evolved defense mechanisms including synthesis of anti-

oxidant enzymes (Giannakoula et al. 2021) such as SOD, 

CAT, and APX that help to maintain cellular redox homeo-

stasis. This redox equilibrium may be disturbed due to the 

excess generation of reactive oxygen species under Pb-stress 

(Giannakoula et al. 2021). ROS induces oxidative stress and 

lipid membrane peroxidation that damages the biological 

molecules and alters normal metabolic pathway resulting in 

cellular destruction (Pourrut et al. 2011).

Presently, several phytotechnologies are available to treat 

contaminated areas due to their low cost and environmen-

tally friendly nature (Yan et al. 2020). Trees due to their 

long life cycle, huge biomass, and extensive root system are 

considered more suitable for the purpose than the grasses 

or other plants (Kaur et al. 2019). An ideal tree candidate 

must be fast-growing, multiple stress-tolerant, able to grow 

on poorly nutrient soils combined with high toxicant tol-

erance, uptake, and accumulation. Pithecellobium dulce 
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Abstract: 

This communication discusses the optimization of carbon and nitrogen sources for the enhanced bio-hydrogen 

production from rice mill effluent. Three critical factors, concentrations of glucose (10-20 g/l), yeast extract 

(1-5 g/l) and Ammonium per sulphate (1-2 g/l) were optimized by response surface methodology (RSM) with 

central composite design (CCD) for better production. The hydrogen produced by Pseudomonas aeuroginosa 

SBT-Pa 092 was enhanced after using RSM. The value of R2 obtained by ANN after training (75%) are 14 

samples, validation (15%) are 3 samples and testing (15%) are 3 samples were 0.86976, 0.78299, and 0.94523 

for bio hydrogen production. The value of R2 obtained by ANN after training (40%) = 10 samples, validation 

(25%) = 5 samples and testing (25%) = 5 samples were 0.79317, 0.8596 and 0.90984 respectively, for 

biohydrogen production. The % error for ANN and RSM were 0.0016 and 0.01 for biohydrogen production, 

which showed the authority of ANN in exemplifying the non-linear behaviour of the system. Thus, 

ANN/RSM together successfully identify the substantial process conditions for Biohydrogen production. The 

results obtained indicate that use of both RSM and ANN with appropriate experimental design can be used to 

optimize culture conditions for enhancement of hydrogen production.  

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

Introduction: 

To meet the energy requirements of the society the world economy is completely dependent upon the fossil 

fuel. The rising cost and harmful effect of fossil fuels on the environment has resulted in the development of 

eco-friendly and alternative source of energy. Hydrogen is considered as an environment friendly and clean 

source of energy as it does not produce any of the green house gases during combustion [Wang et al 2014; 

Jiang et al 2014]. Also it is having high energy content (142 kJ/g) which is 2.75 times higher than the fossil 
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Bacterial consortia mediated induction of systemic tolerance to 
arsenic toxicity via expression of stress responsive antioxidant 
genes in Oryza sativa L. 
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A B S T R A C T   

Arsenic (As) is a toxic metalloid which pollutes soil and water, and negatively affects the growth 
and development of plants at different levels. This study investigated the effects of As-resistant 
and plant growth promoting (PGP) bacterial consortia on the germination and growth attri-
butes of two cultivars (Swarna and MTU 1010) of rice (Oryza sativa L.) under As-昀氀ooded envi-
ronment. The consortium consisted of 昀椀ve bacterial strains; Bacillus nealsonii strain ARP2, 
Pseudomonas nitritireducens strain ARP3, Exiguobacterium aestuarii strain ARRP3, Bacillus tequi-
lensis strain ART2 and Microbacterium paraoxydans strain ADT5, which were isolated from 
different regions of Chhattisgarh, India. Soils inoculated with the bacterial consortia and sup-
plemented with As(V)/As(III) were used to grow rice seeds under in vitro conditions. The results 
ascertained that the seedlings inoculated with the bacterial consortia grew well even in the 
presence of As, which was marked by increased shoot and root length, biomass, and total chlo-
rophyll content. Further, inoculation of bacterial consortia reduced the oxidative stress to a 
signi昀椀cant level by up-regulating the expressions of protective genes encoding antioxidant en-
zymes. This consortium could decrease the As accumulation in plants upon successful coloniza-
tion in the rhizosphere, suggesting possible exploitation of it for enhanced growth of plants and in 
the remediation of As-contaminated soils.   

1. Introduction 
Arsenic (As) is a toxic and non-essential metalloid for plants, leading to different phytotoxic effects (Yoon et al., 2015). It exists 

primarily as inorganic arsenate [As(V)] and/or arsenite [As(III)], which are the dominant species in soil environments, and their 
chemical behaviour is heavily in昀氀uenced by the striking redox reactions of soil (Ascar et al., 2008). Although arsenic occurs naturally 
in the environment, irrigation with As-contaminated water has increased the risk of this metalloid being transferred and accumulating 
in subsequent food chains (Jabłońska-Czapla et al., 2020). It is a potent carcinogen and mutagen, which raises potential hazard and 
concern for both public health and the environment (Kapaj et al., 2006). Having similarity with phosphate (PO4−3), As(V) easily enters 
into the plant cell via high-af昀椀nity phosphate transporters, while As(III) is incorporated by aquaporin channels (Allevato et al., 2019). 
Both these result in severe toxicity, which is marked by the disturbances in various physiological and biochemical processes and 
genetic stability (Talukdar, 2011). 
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Selective detection of tartaric acid using amino acid
interlinked silver nanoparticles as a colorimetric
probe†

Sushama Sahu and Kallol K. Ghosh*

A variety of biomolecules with different functional groups play critical roles in almost all the processes

occurring in living cells. Interaction of metallic nanoparticles (NPs) with various biomolecules generates

a layer of molecules on their surface, and this biomolecular rich layer formed on the NP surface is

described as a “biomolecular corona”. The physicochemical properties of the NPs, including size,

adsorption affinity, and charge on the particles' surfaces are the major factors influencing the

characteristics of this corona. The formation of various biomolecular corona has been studied well,

whereas the amino acid corona is relatively new by exploring their stability. In the present study, a novel

formation of an amino acid corona with a fundamental interaction mechanism for a selective detection

procedure using a colorimetric platform has been proposed. Herein, amino acid-coated silver NPs

(AgNPs) have been used as a template with spectroscopic (steady state UV-Vis, FTIR) and imaging (HR-

TEM, DLS) techniques. Our findings demonstrated that among different amino acid coronas, glutathione

(GSH) stabilized AgNPs show a rapid reaction with tartaric acid. The extent and thermodynamics of the

formed complex between the GSH/AgNPs and tartaric acid have also been studied and this suggested

that the complex formed is spontaneous and energy releasing in nature.

1. Introduction

In the last decade, researchers have reported that various parti-

cles directed into biological uids are inevitably and immediately

(>0.5 min) covered by different biomolecules, including proteins,

peptides, enzymes or amino acids, and these form a “corona” on

the surface of the particles. The protein corona was rst found by

Dawson and co-workers.1–3 Here, the proteins are shown to be

associated with the nanoparticles (NPs) and they participate in

the formation of a “biomolecular corona” found by Monopoli

et al.2–4 The formation of this type of corona results in a change of

the NP surfaces with an increase in their diameter.4–7 The
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Recent advances on gold and silver nanoparticle-
based colorimetric strategies for the detection of
different substances and SARS-CoV-2: a
comprehensive review

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

Nanoparticle (NP)-based colorimetric methods are extensively used for the rapid detection of

environmental contaminants, different substances and SARS-CoV-2 in various fields such as environmental

science, virology, pollution research, and the food industry, as well as biomedicine. Colorimetric sensors

exhibit high sensitivity and selectivity, are easy to handle, portable, safe for screening purposes and can be

visualized by the naked eye. Herein, the colorimetric sensing approaches of the two most commonly used

metallic NPs, i.e., gold (Au) and silver (Ag), and their physicochemical methods are discussed, as metallic

NPs show good efficiency due to their unique optical and chemical properties. This review summarizes the

progress on colorimetric sensors based on metallic NPs as sensors and their applications, elucidating the

utility and superior features of metallic-NP-based colorimetric assay for the detection of different

environmental contaminants, biomolecules and SARS-CoV-2 in the environmental as well as human

biological samples. An outlook with respect to the trends and future development of the proposed sensors

is also provided.

1. Introduction

The detection of environmental contaminants and severe

acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

related to various fields, either from environmental or

biological samples, has been possible due to the unique and

superior properties of nanomaterials (NMs). Many research

studies have reported a wide range of applications for

nanostructures in developing detection systems for

environmental contaminant and SARS-CoV-2, with the

challenges faced.1–5 NMs exhibit high surface reactivity, high

surface area, strong adsorption capacity, and high catalytic

efficiency.1,2 A variety of NMs have been used to design

efficient sensors for the detection of target species, such as

metal and metal oxide nanoparticles (NPs), carbon-based

NMs (as polymeric NMs) and silicon. The size-dependent

properties, reactivity, large surface-to-volume ratio (S/N) and

their high degree of functionalization leads to nanosensors

with excellent sensitivity and selectivity.2,3 Aside from

different properties, functionalization is another significant

factor, using a variety of organic ligands via covalent bond

formation, that improves the responses of NPs toward the

detection of environmental toxicants and SARS-CoV-2.3

Among the various NPs, the advantageous properties of

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

Environ. Sci.: NanoThis journal is © The Royal Society of Chemistry 2022
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Environmental significance

This review summarizes the research on gold (Au) and silver (Ag) nanoparticle (NP)-based colorimetric assays for the detection of different substances and

SARS-CoV-2 in the environment as well as human biological samples. Herein, a series of fabrication methods for colorimetric sensors are discussed. In

contrast to conventional techniques, nanomaterial-based colorimetric sensors exhibit enhanced selectivity and comparatively higher sensitivity, and allow

onsite detection. Such nanosensors are cost-effective and show upgraded performance compared with other samples, and play a prominent role in a wide

range of analytical applications. Additionally, the synthesized metallic NPs show better stability, minimal toxicity and biocompatibility, hence attributing

them with superior properties compared to other sensors. Among different types of colorimetric-based assays employed for surface modification, NP-based

biosensors have received tremendous attention due to their quick response and high specificity. The future scope of this field is to develop more

approachable colorimetric probes with “non-aggregation” processing, driving this field toward a new trend of Au and Ag NPs-based probes. The fabrication

of hand-held devices, digital imaging software and point-of-care technologies is also of great interest to researchers. Thus, this method may deliver a bright

future for Au and Ag NPs-based colorimetric probes.
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Facile and scalable synthesis of un-doped, doped
and co-doped graphene quantum dots:
a comparative study on their impact for
environmental applications†

Reena Suryawanshi, Ramsingh Kurrey, Sushama Sahu and Kallol K. Ghosh *

In recent years, graphene quantum dots (GQDs) received huge attention due to their unique properties and

potential applicability in different area. Here, we report simple and facile method for the synthesis of GQDs

and their functionalization by doping and co-doping using different heteroatom under the optimized

conditions. The doping and co-doping of GQDs using boron and nitrogen have been conûrmed by FTIR

and TEM. The UV-visible and üuorescence techniques have been used to study the optical properties

and stability of functionalized GQDs. Further, the screening for enhancement of quantum yields of all

GQDs were performed with üuorescence and UV-visible spectra under the optimized conditions. The

average QY was obtained as 16.0%, 83.6%, 18.2% and 29.6% for GQDs, B-GQDs, N-GQDs and B,N-

GQDs, respectively. The sensor was used to determine paraoxon in water samples. The LOD was

observed to be 1.0 × 10−4 M with linearity range of 0.001 to 0.1 M. The RSD was calculated for the

developed B,N-GQDs based sensor and observed to be 2.99% with the regression coeýcient as 0.997.

All the doped, co-doped and un-doped GQDs possess remarkable properties as a üuorescent probe.

1. Introduction

Graphene quantum dots (GQDs) are new emerging members of

the luminescent carbon family.1–4 These are crystalline semi-

conductors prepared using graphene and single or 4–5 layered

zero-dimensional graphene sheets with a diameter <20 nm of

the exciton Bohr radius. GQDs exhibit remarkable physico-

chemical, electronic and optical (photoluminescence (PL) and

electrochemiluminescence (ECL)) properties with good photo-

stability. GQDs also exhibit multicolour emission, biocompati-

bility and chemical inertness derived from the quantum

connement and edge effects.5,6 Thus, GQDs are desirable

candidates for tremendous applications, including biosensing,

bioimaging, optical sensing, photocatalysis, optoelectronics,

etc.7,8 Naik et al.4 studied the effect of pH on GQDs by developing

a molecular scale rapid synthetic method for GQDs using citric

acid as a carbon precursor. Li et al.2 developed sulphur and

nitrogen co-doped GQD-assisted chemiluminescence for the

sensitive detection of tryptophan and mercury in human

plasma and water samples. Zhao et al.60 synthesized oxygen-

enriched N-GQDs via a green synthetic method and reported

their advantages in pH-sensitive photoluminescence and

mercury detection.

Recently, graphene and graphene-based materials have

gained wide attention owing to various applications.9 Doping

and co-doping of GQDs with various heteroatoms, such as

boron, sulphur, nitrogen, uorine, chlorine, bromine, iodine,

potassium and selenium, and co-dopants have proven to be

effective approaches to modulate their intrinsic electronic,

luminescence and reactive properties.10,11 Yu et al.12 studied

functionalized GQDs via electrochemical exfoliation of carbon

bers for the detection of sulde ions. Herein, GQDs show

fascinating properties and size-dependent optical properties as

an environmentally friendly system.

Huang et al.13 developed a highly uorescent nanoprobe

carbon dot-desferrioxamine B (CD-DB) via the conjugate

connection of CDs and desferrioxamine B for the detection of

iron ions. The determination of the uctuation of ascorbic acid

induced by hypoxia in cells and in vivo system. The nanoprobe

exhibited excellent sensitivity and selectivity for the detection of

Fe3+ and AA. Since a decade, many researchers have reported

the synthesis and functionalization methods of graphene based

materials to enhance their application in various elds. The

highly uorescent behaviour of graphene-based materials has

gained increasing attention.14–16 GQDs were synthesized by the

use of citric acid as a precursor and then characterized by

uorescence and UV-visible spectroscopic techniques. Further-

more, graphene was used as sensor for sensitive and selective

School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur-492010,
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Sustainable Phenylalanine-Derived SAILs for Solubilization of
Polycyclic Aromatic Hydrocarbons

Illia V. Kapitanov 1,† , Surya M. Sudheer 1, Toshikee Yadav 1,2, Kallol K. Ghosh 2, Nicholas Gathergood 3 ,

Vijai K. Gupta 1,4 and Yevgen Karpichev 1,*

1 Department of Chemistry and Biotechnology, Tallinn University of Technology (TalTech),

12618 Tallinn, Estonia; vijai.gupta@sruc.ac.uk (V.K.G.)
2 School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur 92010, India;

kallolkghosh@gmail.com
3 School of Chemistry, College of Science, University of Lincoln, Lincoln LN6 7TS, UK;

ngathergood@lincoln.ac.uk
4 Biorefining and Advanced Materials Research Centre, SRUC, Parkgate, Dumfries DG1 3NE, UK

* Correspondence: yevgen.karpichev@taltech.ee; Tel.: +372-620-4381

† Current address: Gemini PharmChem Mannheim GmbH, 68305 Mannheim, Germany.

Abstract: The solubilization capacity of a series of sustainable phenylalanine-derived surface-active

ionic liquids (SAILs) was evaluated towards polycyclic aromatic hydrocarbons—naphthalene, an-

thracene and pyrene. The key physico-chemical parameters of the studied systems (critical micelle

concentration, spectral properties, solubilization parameters) were determined, analyzed and com-

pared with conventional cationic surfactant, CTABr. For all studied PAH solubilization capacity

increases with extension of alkyl chain length of PyPheOCn SAILs reaching the values comparable

to CTABr for SAILs with n = 10–12. A remarkable advantage of the phenylalanine-derived SAILs

PyPheOCn and PyPheNHCn is a possibility to cleave enzymatically ester and/or amide bonds under

mild conditions, to separate polycyclic aromatic hydrocarbons in situ. A series of immobilized en-

zymes was tested to determine the most suitable candidates for tunable decomposition of SAILs. The

decomposition pathway could be adjusted depending on the choice of the enzyme system, reaction

conditions, and selection of SAILs type. The evaluated systems can provide selective cleavage of the

ester and amide bond and help to choose the optimal decomposition method of SAILs for enzymatic

recycling of SAILs transformation products or as a pretreatment towards biological mineralization.

The concept of a possible practical application of studied systems for PAHs solubilization/separation

was also discussed focusing on sustainability and a green chemistry approach.

Keywords: surface-active ionic liquids (SAILs); enzymatic decomposition; biodegradability; sustainability;

solubilization; polycyclic aromatic hydrocarbons (PAHs)

1. Introduction

Ionic liquids (ILs) have been widely used in many industries [1–3] and are one of
the core focuses of research over the past two decades [4,5]. ILs are proposed as more
desirable than conventional volatile solvents in many physical and chemical processes,
often referred as “green” solvents [6]. They can be of natural origin and be prepared
by a “benign by design” approach [5,7]. Designing ILs that lead to a reduction in the
losses of solvents as well as less damage to the environment is an important aspect in
green chemistry [6]. Ionic liquids in general fulfil many of the 12 criteria as a green
solvent related to the availability, price, recyclability, synthesis, toxicity, biodegradability,
performance, stability, flammability, storage, and renewability [8]. Ionic liquids can offer
a better alternative to volatile solvents, which has led to its massive use in industrial
applications such as separation and purification, and as chemical catalysts, biorefinery
concepts [3], extractions [1] and others [9–12]
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Analytical approaches on some selected toxic heavy metals in the 
environment and their socio-environmental impacts: A meticulous review 
Alka Patle a, Ramsingh Kurrey b,*, Manas Kanti Deb b, Tarun Kumar Patle b, Deepak Sinha a,**, 
Kamlesh Shrivas b 

a Department of Chemistry, Government Nagarjuna Post Graduate College of Science, Raipur, 492010, Chhattisgarh, India 
b School of Studies in Chemistry, Pt. Ravishankar Shukla University, Raipur, 492010, Chhattisgarh, India   

A R T I C L E  I N F O   

Keywords: 
Heavy metals 
Socio-environmental impacts 
Analytical techniques 
Extraction methods 
Removal and remediation methods 

A B S T R A C T   

Heavy metals are a group of metals and metalloids that have relatively high density and are toxic even at ppb 
levels. The excess intake of heavy metals in human bodies though the environment may cause various humans 
health problems. Analytical approaches of some selected toxic heavy metals in the environment and their socio- 
environmental impacts are discussed in this review. In this present investigation, we have also discussed the 
design and development of nanomaterials for the detection of metal ions along with kinetic approaches. The 
isolation or pre-concentration and determination of heavy metals from complex matrices become challenging for 
analytical chemists and researchers. The fundamentals on sample preparation and analysis of some selected 
heavy metals employing different analytical tools for qualitative and quantitative determination of these pol-
lutants in real samples are also discussed. In addition, this compiled work enhanced our knowledge in learning 
about pathway mechanisms and the degree of their risk assessment.   

1. Introduction 

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

set discharge levels of environmental pollutants into the atmosphere [9]. 
The permissible limits has been set by different organizations/agencies 
in the ranged of 10–250 mg/L. If the heavy metal cross their permissible 
limits may causes various human health problems such lungs, kidney 
and liver damage, heart attack and disturbing nervous system [10]. A 
Permissible limit set of different regulatory agencies for heavy metals 
are shown in Table 1. 

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

In this contribution, we present the synthesis, characterization and spectroscopic

investigation of the heteroleptic (R,R)-YbL1(tta) and (R,R)-NdL1(tta) complexes (with

tta = 2-thenoyltrifluoroacetonate and L1 = N,N′-bis(2-(8-

hydroxyquinolinate)methylidene)-1,2-(R,R or S,S)-cyclohexanediamine) in the solid

state. The f-f metal-centered NIR luminescence emission of Nd(III) and Yb(III) is

efficiently sensitized by both chromophoric ligands in a very broad range of

wavelengths [from 250 to 600 nm, in the case of Nd(III) and from 250 to 650 nm, for

Yb(III)]. A possible energy transfer mechanism is proposed: for (R,R)-NdL1(tta) complex

a classical Ligand-to-Metal Energy Transfer (LMET) mechanism (antenna effect) is

suggested, whilst in the case of the (R,R)-YbL1(tta) complex, the presence of a ligand-

to-metal charge transfer (LMCT) state determines the sensitization of Yb(III)
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A B S T R A C T   

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

Introduction 

It was once said, “you are what you eat’’ and “let food be the med-
icine and medicine be the food”. Although these were said years ago, but 
they still sustain their core meanings. It is noteworthy and widely 
accepted fact that a healthy diet and better health are closely related [1]. 
Phytochemicals refer to the plant chemicals which are non-essential 
nutrients which play essential defensive properties against diseases. It 
is believed that these chemicals are produced by the plants to protect 
themselves. However, according to the recent studies, these chemicals 
can also protect humans against diseases. Biophenols (BPs) are one of 
the natural phytochemical products, found majorly in fruits, cereals, 
vegetables and beverages. Researchers have studied many health ben-
e昀椀ts of several phenolic rich fruits and vegetables etc. Phenols are 
basically secondary metabolites of the plants. Secondary metabolite 
components generally participate in defense systems against radiation 

or aggression by pathogens. In food, polyphenols may possibly 
contribute to the 昀氀avor, color, acidity, bitterness, odor and oxidative 
stability [2]. BPs which are found everywhere in plant-based foods, 
include a gamut of molecules which contain an aromatic ring along with 
one or more hydroxyl groups on it [3]. Regular intake of phenolic group- 
based products may help in reducing the incidence of cardiovascular 
disease, colon cancer, liver disorders, obesity, diabetes etc. These have 
been discussed by many researchers [1] (see Table 1). 

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

* Corresponding author. 
E-mail address: ramsinghkurrey@gmail.com (R. Kurrey).  

Contents lists available at ScienceDirect 

Results in Chemistry 
journal homepage: www.sciencedirect.com/journal/results-in-chemistry 

https://doi.org/10.1016/j.rechem.2022.100456 
Received 9 March 2022; Accepted 26 July 2022   

Hp
Typewritten text
440



Journal of the Indian Chemical Society
Volume ��, Issue �, September ����, ������

Analytical approaches on some selected

toxic heavy metals in the environment and

their socio-environmental impacts: A

meticulous review

Alka Patle , Ramsingh Kurrey , Manas Kanti Deb , Tarun Kumar Patle ,

Deepak Sinha , Kamlesh Shrivas 

Show more

https://doi.org/��.����/j.jics.����.������

Get rights and content

Abstract

Heavy metals are a group of metals and metalloids that have relatively high density and

are toxic even at ppb levels. The excess intake of heavy metals in human bodies though

the environment may cause various humans health problems. Analytical approaches of

some selected toxic heavy metals in the environment and their socio-environmental

impacts are discussed in this review. In this present investigation, we have also discussed

the design and development of nanomaterials for the detection of metal ions along with

kinetic approaches. The isolation or pre-concentration and determination of heavy

metals from complex matrices become challenging for analytical chemists and

researchers. The fundamentals on sample preparation and analysis of some selected

heavy metals employing different analytical tools for qualitative and quantitative

determination of these pollutants in real samples are also discussed. In addition, this

compiled work enhanced our knowledge in learning about pathway mechanisms and the

degree of their risk assessment.
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A B S T R A C T   

We report a novel UV-Vis spectrophotometry combined with micro Soxhlet extraction method for the detection 
of CPS pesticide in fruits and vegetables based on alpha-cyclodextrin capped silver nanoparticles (AgNPs/α-CD). 
Recently, CPS pesticide has been used as a disinfectant in post-harvesting agriculture to prevent or inhibition of 
recent outbreaks (COVID-19) with pathogens contamination resulting in an increased concentration of pesticides 
in the environment. Therefore, we developed an AgNPs/α-CD as a chemical sensor for the detection of CPS 
loaded on agricultural products. The sensing mechanism for the detection of CPS pesticide is based on the change 
in color of the AgNPs/α-CD from yellow to red followed by the redshift of the LSPR absorption band (410/570 
nm) in the UV-Vis region after the addition of the analyte into the NPs solution. The changes of color and LSPR 
band shifting of AgNPs are observed only in CPS pesticides due to the H-bonding and non-covalent interactions of 
oxygen moieties with AgNPs/α-CD. Limit of detection (LOD) and limit of quanti昀椀cation (LOQ) in the region of 
4.0 and 13.0 ngmL−1 have been achieved for CPS pesticide using AgNPs/α-CD, respectively. These data establish 
the potential for this sensor for the use CPS pesticide analysis at trace levels.  
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Cationic Polystyrene Resin Bound Silver Nanocomposites
Assisted Fourier Transform Infrared Spectroscopy for Enhanced
Catalytic Reduction of 4-Nitrophenol in Aqueous Medium
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Abstract: The present work reported a novel strategy to construct supported cationic-polystyrene-

resin-bound silver nanocomposites for enhanced catalytic reduction of 4-nitrophenol in an aqueous

medium. The Fourier transform infrared spectroscopy (FTIR) was used as a model instrument for the

study of catalytic reduction of 4-nitrophenol using cationic-polystyrene-resin-bound silver nanocom-

posite materials. The mechanism is based on the reduction of 4-nitrophenol to 4-aminophenol due

to the electron transfer process that occurred between donor borohydride (BH4
−) and acceptor

4-nitrophenol. The polystyrene resin provides support and surface area to increase the catalytic

activity of silver nanoparticles. The diffused reflectance-Fourier transform infrared spectroscopy

revealed the binding of silver particles onto the surface of cationic polystyrene resin beads. Further-

more, the catalyst was easily separated by the filtration and drying process and was able to reuse. A

quantitative analysis of this work has also been performed. The linearity range, the limit of detection,

and the limit of quantification obtained for the present method were 0.1 × 10−4 to 1.0 M, 0.6 M, and

2.1 M, respectively. Moreover, a good catalytic efficiency was found to be 96.8%. The advantages of

the current method are its simplicity, sensitivity, rapidity, low cost, ease of preparation, and excellent

catalytic efficiency to reduce 4-nitrophenol from an aqueous solution.

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

1. Introduction

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

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

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

1. Introduction 

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

∗ Corresponding authors. 
E-mail addresses: ikarbhal@gmail.com (I. Karbhal), debmanas@yahoo.com (M.K. Deb) . 

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

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

Methylene blue (MB), which is also known as methylthioninium 

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

https://doi.org/10.1016/j.cartre.2023.100248 
Received 11 October 2022; Received in revised form 12 December 2022; Accepted 14 January 2023 
2667-0569/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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A B S T R A C T   

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

1. Introduction 

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

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

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

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

1. Introduction 

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

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

Methylene blue (MB), which is also known as methylthioninium 

chloride, is a synthetic basic dye. It is an organic chloride salt that has 
3,7-bis(dimethylamino)phenothiazine-5-ium as the counter ion ( Fig. 1 ). 
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reported studies, the order of occurrence of BTEX 

compounds was toluene > benzene > xylene iso-

mers > ethylbenzene and winter had higher concentra-

tions than in other seasons, including summer. As far 

as BTEX levels in classified areas of urban environ-

ments are concerned, traffic locations have shown the 

highest BTEX concentrations, followed by residen-

tial, commercial, and industrial locations. OFP indi-

cated that xylene isomers and toluene contributed to 

ozone formation. The major gaps in reported studies 

on BTEX measurement are (1) source apportionment; 

(2) impact on lower tropospheric chemistry, human 

health, and climate change; and (3) removal tech-

niques from air.

Keywords BTEX · Ozone formation potential 

(OFP) · Volatile organic compound (VOCs)

Abstract Toxic gaseous organic air pollutants such 

as benzene, toluene, ethylbenzene, and xylene iso-

mers (m, p, and o-x) (BTEX) are considered hazard-

ous due to its adverse impacts on human health and 

on climate change. This review identifies the major 

research questions addressed so far and the research 

gap in research articles, published between 2001 

and 2022, focusing on the ambient BTEX concen-

trations in different locations in India along with its 

sources, ozone formation potential (OFP), and associ-

ated health risks. The ambient levels of BTEX were 

also compared with those of other Asian countries. 

A comparison of ambient BTEX levels with different 

microenvironments in India is also presented. BTEX 

concentrations were found in the range of 30.95 to 

317.18  µg   m−3 and multi-fold higher in urban envi-

ronments than those measured in the rural air. In most 
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Keywords: 
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a b s t r a c t 

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

1. Introduction 

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

∗ Corresponding authors. 
E-mail addresses: ikarbhal@gmail.com (I. Karbhal), debmanas@yahoo.com (M.K. Deb) . 

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

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

Methylene blue (MB), which is also known as methylthioninium 

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

https://doi.org/10.1016/j.cartre.2023.100248 
Received 11 October 2022; Received in revised form 12 December 2022; Accepted 14 January 2023 
2667-0569/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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reported studies, the order of occurrence of BTEX 

compounds was toluene > benzene > xylene iso-

mers > ethylbenzene and winter had higher concentra-

tions than in other seasons, including summer. As far 

as BTEX levels in classified areas of urban environ-

ments are concerned, traffic locations have shown the 

highest BTEX concentrations, followed by residen-

tial, commercial, and industrial locations. OFP indi-

cated that xylene isomers and toluene contributed to 

ozone formation. The major gaps in reported studies 

on BTEX measurement are (1) source apportionment; 

(2) impact on lower tropospheric chemistry, human 

health, and climate change; and (3) removal tech-

niques from air.
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Abstract Toxic gaseous organic air pollutants such 

as benzene, toluene, ethylbenzene, and xylene iso-

mers (m, p, and o-x) (BTEX) are considered hazard-

ous due to its adverse impacts on human health and 

on climate change. This review identifies the major 

research questions addressed so far and the research 

gap in research articles, published between 2001 

and 2022, focusing on the ambient BTEX concen-

trations in different locations in India along with its 

sources, ozone formation potential (OFP), and associ-

ated health risks. The ambient levels of BTEX were 

also compared with those of other Asian countries. 

A comparison of ambient BTEX levels with different 

microenvironments in India is also presented. BTEX 

concentrations were found in the range of 30.95 to 

317.18  µg   m−3 and multi-fold higher in urban envi-

ronments than those measured in the rural air. In most 
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ABSTRACT: This study inspects the concentrations of fine
particulate matter (PM2.5) mass and carbonaceous species,
including organic carbon (OC) and elemental carbon (EC), as
well as their thermal fractions in the Indian Himalayan glacier
region at the western Himalayan region (WHR; Thajiwas glacier,
2799 m asl), central Himalayan region (CHR; Gomukh glacier,
3415 m asl), and eastern Himalayan region (EHR; Zemu glacier,
2700 m asl) sites, throughout the summer and winter periods of
2019−2020. Ambient PM2.5 samples were collected on quartz fiber
filters using a low-volume sampler, followed by carbon (OC and
EC) quantification using the IMPROVE_A thermal/optical
reflectance methodology. Di;erent seasonal variations in PM2.5

and carbonaceous species levels were found at all three sites
investigated. Averaged PM2.5 mass ranged 55−87 μg m−3 with a mean of 55.45 ± 16.30 μg m−3 at WHR, 86.80 ± 35.73 μg m−3 at
CHR, and 72.61 ± 24.45 μg m−3 at EHR. Among the eight carbon fractions, high-temperature OC4 (evolved at 580 °C in the
helium atmosphere) was the most prevalent carbon fraction, followed by low-temperature OC2 (280 °C) and EC1 (580 °C at 2%
oxygen and 98% helium). Char-EC representing incomplete combustion contributed to 56, 67, and 53% of total EC, whereas soot-
EC contributed to 38, 26, and 43% of total EC in WHR, CHR, and EHR, respectively. The measured OC/EC ratios imply the
presence of secondary organic carbon, whereas char-EC/soot-EC ratios suggested that biomass burning could be the predominant
source of carbon at CHR, whereas coal combustion and vehicular emission might be dominant sources at WHR and EHR sites.

KEYWORDS: PM2.5, Himalayan glacier aerosol, carbonaceous matters, char-EC and soot-EC, secondary organic aerosol, biomass burning

1. INTRODUCTION

Carbonaceous aerosols, including organic and elemental
carbon, are important components of suspended particulate
matter (PM), especially in the respirable fraction with
aerodynamic diameters less than 2.5 μm(PM2.5).

1 These
carbonaceous aerosols work as climate forcing2 agents and
contribute to glacier retreat via interactions with solar radiation
in the atmosphere.3,4 The Himalayan glacier contains the most
extensive glacial area outside the polar regions and is also
known as the “Third pole”.5 Severe glacier retreat in the
Himalayan region has the potential to disrupt water availability
to billions of residents living in the Indo-Gangetic plain.5−11

Because of lower population density and minimal industrial
activities, the Himalayan region is considered to be one of the
most pristine region, alongside the Arctic and Antarctic.
However, the emergence of atmospheric brown clouds

(ABCs) over south Asia raised environmental concerns.12−14

Numerous studies have suggested that long-range transport of
pollutants from the Indo-Gangetic plain to the Himalayan
region during premonsoon is the vital factor.15,16 In addition,
local sources from low lands of the Himalayan region also
contribute to air pollution.17 Most of studies were conducted
in the foothills18−20 rather than high altitudes of the Himalayan
region.21−23 This study measures ambient PM2.5 and carbona-
ceous matter (OC and EC) over three subregions of
Himalayan glacier locations to evaluate associated spatiotem-
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reported studies, the order of occurrence of BTEX 

compounds was toluene > benzene > xylene iso-

mers > ethylbenzene and winter had higher concentra-

tions than in other seasons, including summer. As far 

as BTEX levels in classified areas of urban environ-

ments are concerned, traffic locations have shown the 

highest BTEX concentrations, followed by residen-

tial, commercial, and industrial locations. OFP indi-

cated that xylene isomers and toluene contributed to 

ozone formation. The major gaps in reported studies 

on BTEX measurement are (1) source apportionment; 

(2) impact on lower tropospheric chemistry, human 

health, and climate change; and (3) removal tech-

niques from air.
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ous due to its adverse impacts on human health and 

on climate change. This review identifies the major 

research questions addressed so far and the research 

gap in research articles, published between 2001 

and 2022, focusing on the ambient BTEX concen-

trations in different locations in India along with its 

sources, ozone formation potential (OFP), and associ-

ated health risks. The ambient levels of BTEX were 

also compared with those of other Asian countries. 

A comparison of ambient BTEX levels with different 

microenvironments in India is also presented. BTEX 

concentrations were found in the range of 30.95 to 
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ronments than those measured in the rural air. In most 
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a b s t r a c t 

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

1. Introduction 

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

∗ Corresponding authors. 
E-mail addresses: ikarbhal@gmail.com (I. Karbhal), debmanas@yahoo.com (M.K. Deb) . 

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

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

Methylene blue (MB), which is also known as methylthioninium 

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

https://doi.org/10.1016/j.cartre.2023.100248 
Received 11 October 2022; Received in revised form 12 December 2022; Accepted 14 January 2023 
2667-0569/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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reported studies, the order of occurrence of BTEX 

compounds was toluene > benzene > xylene iso-

mers > ethylbenzene and winter had higher concentra-

tions than in other seasons, including summer. As far 

as BTEX levels in classified areas of urban environ-

ments are concerned, traffic locations have shown the 

highest BTEX concentrations, followed by residen-

tial, commercial, and industrial locations. OFP indi-

cated that xylene isomers and toluene contributed to 

ozone formation. The major gaps in reported studies 

on BTEX measurement are (1) source apportionment; 

(2) impact on lower tropospheric chemistry, human 

health, and climate change; and (3) removal tech-

niques from air.

Keywords BTEX · Ozone formation potential 

(OFP) · Volatile organic compound (VOCs)

Abstract Toxic gaseous organic air pollutants such 

as benzene, toluene, ethylbenzene, and xylene iso-

mers (m, p, and o-x) (BTEX) are considered hazard-

ous due to its adverse impacts on human health and 

on climate change. This review identifies the major 

research questions addressed so far and the research 

gap in research articles, published between 2001 

and 2022, focusing on the ambient BTEX concen-

trations in different locations in India along with its 

sources, ozone formation potential (OFP), and associ-

ated health risks. The ambient levels of BTEX were 

also compared with those of other Asian countries. 

A comparison of ambient BTEX levels with different 

microenvironments in India is also presented. BTEX 

concentrations were found in the range of 30.95 to 

317.18  µg   m−3 and multi-fold higher in urban envi-

ronments than those measured in the rural air. In most 
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H I G H L I G H T S G R A P H I C A L A B S T R A C T

• Chemical fractionation of 11 metal(loid)s

in Indian ambient fine and coarse particu-

lates

• PM2.5 metal(loid)s bioavailable fractions

are 2.4-fold higher than those for coarse

mode.

• Mn has shown highest bioavailable frac-

tion in both fine and coarse particulate

mode.

• Source apportionment of fine and coarse

particulate metal(loid)s bioavailable frac-

tions

• Bioavailable index, contamination factors

and Carcinogenic risks were estimated.

A B S T R A C TA R T I C L E I N F O
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Eleven potentially toxic metal(loid)s (Al, As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, and Zn), proven source markers of mineral

based coal-fired industrial emissions and vehicular exhausts, were analysed using the four steps sequential extraction

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

(PM2.5) and coarse (PM10–2.5) particulate modes. A total of 26-day-wise samples with three replications (total number

of samples = 78) were collected in January–December 2019 for each PM10 and PM2.5 at an urban-residential site in

India. In both the coarse and fine particulate modes, Pb and Cr have respectively shown the highest and lowest total

concentrations of the measured metal(loid)s, indicating the presence of coal-fired power plants and heavy vehicular

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

late modes. More than 50 % of metal(loid)s concentration, in total to a bioavailable fraction (BAF) were observed in

case of As, Cd, Cr, Co, Mn, Ni, and Pb of PM2.5. Mn and Zn have shown similar behaviour in the case of coarse partic-

ulate mode. Source apportionment of metal(loid)s bioavailable fractions using positive matrix factorization (PMF 5.0)

has found three significant sources: crustal and natural dust (30.04 and 39 %), road traffic (49.57 and 20 %), and in-

dustrial emission (20.39 and 41 %) for coarse and fine particulate mode, respectively. Cancer risk through the inhala-

tion pathwaywas high in total concentration but lower in BAF concentration in both age groups (children and adults).
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reported studies, the order of occurrence of BTEX 

compounds was toluene > benzene > xylene iso-

mers > ethylbenzene and winter had higher concentra-

tions than in other seasons, including summer. As far 

as BTEX levels in classified areas of urban environ-

ments are concerned, traffic locations have shown the 

highest BTEX concentrations, followed by residen-

tial, commercial, and industrial locations. OFP indi-

cated that xylene isomers and toluene contributed to 

ozone formation. The major gaps in reported studies 

on BTEX measurement are (1) source apportionment; 

(2) impact on lower tropospheric chemistry, human 

health, and climate change; and (3) removal tech-

niques from air.

Abstract Toxic gaseous organic air pollutants such 

as benzene, toluene, ethylbenzene, and xylene iso-

mers (m, p, and o-x) (BTEX) are considered hazard-

ous due to its adverse impacts on human health and 

on climate change. This review identifies the major 

research questions addressed so far and the research 

gap in research articles, published between 2001 

and 2022, focusing on the ambient BTEX concen-

trations in different locations in India along with its 

sources, ozone formation potential (OFP), and associ-

ated health risks. The ambient levels of BTEX were 

also compared with those of other Asian countries. 

A comparison of ambient BTEX levels with different 

microenvironments in India is also presented. BTEX 

concentrations were found in the range of 30.95 to 

317.18  µg   m
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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   

A new sensitive spectrophotometric method for the determination of glyphosate herbicide in environmental and 
agricultural samples is developed. The reaction is based on diazotization followed by coupling of glyphosate with 
p-dimethyl amino benzaldehyde. The resulted complex absorption spectra was observed at λmax = 420 nm. The 
effects of other metal ions and pesticides were also tested for selective determination of glyphosate. The 
analytical parameters were optimized and have been successfully applied for determination of glyphosate in 
various environmental samples such as soil, water and vegetables. This method has a lower limit detection of 6 
μg of glyphosate. Beer’s law is obeyed over the concentration range of 6.0 μg–24.0 μg glyphosate in 25 mL of the 
昀椀nal solution at 420 nm. The standard deviation and relative standard deviation calculated are 0.0055 and 
1.023, respectively. The molar absorptivity of the colored system is 1.91 × 1010 L mol−1cm−1 and Sandell’s 
sensitivity is found 0.408 × 10−5 μg cm−2. The proposed method is simple, sensitive, highly reproducible and 
time saving as compare to those complicated time consuming methods.   

1. Introduction 

Glyphosate N–(Phosphonomethyl) glycine is a biocide and herbicide 
with broad spectrum activity that was used in agricultural 昀椀elds in 1974 
for weed control [1]. Herbicides based on glyphosate became available 
in 1974 and 昀椀rst marketed as round up, these days it is extensively used 
broad spectrum herbicide. In 2017, state members of the European 
union gives the re-approval of glyphosate for 5 years and was preceded 
through intense analysis and discussion that came to light as a conse-
quences due to its impact on ecosystems its potential carcinogenicity, 
poorly understood fate in environment and human exposure [2,3]. In 
the urban areas glyphosate is the second most used herbicide and at 
present it is the most extensively used herbicide in the agricultural sector 
[4]. The chemical structure of glyphosate is small in size it has three 
functional groups which is polar (carboxyl, amino, phosphonate) 
because of that it is heavily retained on soil mineral compounds [5]. 

Glyphosate products are utilized 昀椀rstly before plating of traditional 
agricultural crops and after planting of genetically modi昀椀ed glyphosate 
resistant crops. Progressively, glyphosate have been applied for 

desiccation as a “harvest aid”. Additionally, they have been extensively 
used between trees in groves and orchards. Also it is used for weed 
control in urban areas along parks and streets. It has also been utilized in 
waterways to remove aquatic plants. In 2021, about 700,000 tons of 
glyphosate were used worldwide and 127,000 tons in USA. At present 
glyphosate is widespread utilize for agricultural production both in 
developing and industrialized countries. Because of the broad and 
intensive application of glyphosate and its accumulation in environment 
and its edible products various major concerns came to light in recent 
years about ill effects of glyphosate on animals, plants, human health 
and AMPA for water and soil quality [6]. 

Various adverse effect of glyphosate including mutagenesis, terato-
genesis etc. are the most carcinogenic [7–12]. In 2015, the World Health 
Organization re-categorizes the herbicide glyphosate as carcinogenic to 
human [6]. Therefore for environmental point of view, by understand-
ing adsorption of this herbicide is eminent for the prediction of its 
movement in aquifers and soil. So, it is very important to determine its 
residues on environmental samples for monitoring health hazard and 
pollution [13]. Different analytical methods have been reported for the 
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reported studies, the order of occurrence of BTEX 

compounds was toluene > benzene > xylene iso-

mers > ethylbenzene and winter had higher concentra-

tions than in other seasons, including summer. As far 

as BTEX levels in classified areas of urban environ-

ments are concerned, traffic locations have shown the 

highest BTEX concentrations, followed by residen-

tial, commercial, and industrial locations. OFP indi-

cated that xylene isomers and toluene contributed to 

ozone formation. The major gaps in reported studies 

on BTEX measurement are (1) source apportionment; 

(2) impact on lower tropospheric chemistry, human 

health, and climate change; and (3) removal tech-

niques from air.

Keywords BTEX · Ozone formation potential 

(OFP) · Volatile organic compound (VOCs)

Abstract Toxic gaseous organic air pollutants such 

as benzene, toluene, ethylbenzene, and xylene iso-

mers (m, p, and o-x) (BTEX) are considered hazard-

ous due to its adverse impacts on human health and 

on climate change. This review identifies the major 

research questions addressed so far and the research 

gap in research articles, published between 2001 

and 2022, focusing on the ambient BTEX concen-

trations in different locations in India along with its 

sources, ozone formation potential (OFP), and associ-

ated health risks. The ambient levels of BTEX were 

also compared with those of other Asian countries. 

A comparison of ambient BTEX levels with different 

microenvironments in India is also presented. BTEX 

concentrations were found in the range of 30.95 to 

317.18  µg   m−3 and multi-fold higher in urban envi-

ronments than those measured in the rural air. In most 
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Diazotized reagent for spectrophotometric determination of glyphosate 
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A B S T R A C T   

A new sensitive spectrophotometric method for the determination of glyphosate herbicide in environmental and 
agricultural samples is developed. The reaction is based on diazotization followed by coupling of glyphosate with 
p-dimethyl amino benzaldehyde. The resulted complex absorption spectra was observed at λmax = 420 nm. The 
effects of other metal ions and pesticides were also tested for selective determination of glyphosate. The 
analytical parameters were optimized and have been successfully applied for determination of glyphosate in 
various environmental samples such as soil, water and vegetables. This method has a lower limit detection of 6 
μg of glyphosate. Beer’s law is obeyed over the concentration range of 6.0 μg–24.0 μg glyphosate in 25 mL of the 
昀椀nal solution at 420 nm. The standard deviation and relative standard deviation calculated are 0.0055 and 
1.023, respectively. The molar absorptivity of the colored system is 1.91 × 1010 L mol−1cm−1 and Sandell’s 
sensitivity is found 0.408 × 10−5 μg cm−2. The proposed method is simple, sensitive, highly reproducible and 
time saving as compare to those complicated time consuming methods.   

1. Introduction 

Glyphosate N–(Phosphonomethyl) glycine is a biocide and herbicide 
with broad spectrum activity that was used in agricultural 昀椀elds in 1974 
for weed control [1]. Herbicides based on glyphosate became available 
in 1974 and 昀椀rst marketed as round up, these days it is extensively used 
broad spectrum herbicide. In 2017, state members of the European 
union gives the re-approval of glyphosate for 5 years and was preceded 
through intense analysis and discussion that came to light as a conse-
quences due to its impact on ecosystems its potential carcinogenicity, 
poorly understood fate in environment and human exposure [2,3]. In 
the urban areas glyphosate is the second most used herbicide and at 
present it is the most extensively used herbicide in the agricultural sector 
[4]. The chemical structure of glyphosate is small in size it has three 
functional groups which is polar (carboxyl, amino, phosphonate) 
because of that it is heavily retained on soil mineral compounds [5]. 

Glyphosate products are utilized 昀椀rstly before plating of traditional 
agricultural crops and after planting of genetically modi昀椀ed glyphosate 
resistant crops. Progressively, glyphosate have been applied for 

desiccation as a “harvest aid”. Additionally, they have been extensively 
used between trees in groves and orchards. Also it is used for weed 
control in urban areas along parks and streets. It has also been utilized in 
waterways to remove aquatic plants. In 2021, about 700,000 tons of 
glyphosate were used worldwide and 127,000 tons in USA. At present 
glyphosate is widespread utilize for agricultural production both in 
developing and industrialized countries. Because of the broad and 
intensive application of glyphosate and its accumulation in environment 
and its edible products various major concerns came to light in recent 
years about ill effects of glyphosate on animals, plants, human health 
and AMPA for water and soil quality [6]. 

Various adverse effect of glyphosate including mutagenesis, terato-
genesis etc. are the most carcinogenic [7–12]. In 2015, the World Health 
Organization re-categorizes the herbicide glyphosate as carcinogenic to 
human [6]. Therefore for environmental point of view, by understand-
ing adsorption of this herbicide is eminent for the prediction of its 
movement in aquifers and soil. So, it is very important to determine its 
residues on environmental samples for monitoring health hazard and 
pollution [13]. Different analytical methods have been reported for the 
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H I G H L I G H T S G R A P H I C A L A B S T R A C T

• Chemical fractionation of 11 metal(loid)s

in Indian ambient fine and coarse particu-

lates

• PM2.5 metal(loid)s bioavailable fractions

are 2.4-fold higher than those for coarse

mode.

• Mn has shown highest bioavailable frac-

tion in both fine and coarse particulate

mode.

• Source apportionment of fine and coarse

particulate metal(loid)s bioavailable frac-

tions

• Bioavailable index, contamination factors

and Carcinogenic risks were estimated.

A B S T R A C TA R T I C L E I N F O
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Eleven potentially toxic metal(loid)s (Al, As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, and Zn), proven source markers of mineral

based coal-fired industrial emissions and vehicular exhausts, were analysed using the four steps sequential extraction

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

(PM2.5) and coarse (PM10–2.5) particulate modes. A total of 26-day-wise samples with three replications (total number

of samples = 78) were collected in January–December 2019 for each PM10 and PM2.5 at an urban-residential site in

India. In both the coarse and fine particulate modes, Pb and Cr have respectively shown the highest and lowest total

concentrations of the measured metal(loid)s, indicating the presence of coal-fired power plants and heavy vehicular

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

late modes. More than 50 % of metal(loid)s concentration, in total to a bioavailable fraction (BAF) were observed in

case of As, Cd, Cr, Co, Mn, Ni, and Pb of PM2.5. Mn and Zn have shown similar behaviour in the case of coarse partic-

ulate mode. Source apportionment of metal(loid)s bioavailable fractions using positive matrix factorization (PMF 5.0)

has found three significant sources: crustal and natural dust (30.04 and 39 %), road traffic (49.57 and 20 %), and in-

dustrial emission (20.39 and 41 %) for coarse and fine particulate mode, respectively. Cancer risk through the inhala-

tion pathwaywas high in total concentration but lower in BAF concentration in both age groups (children and adults).
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late modes. More than 50 % of metal(loid)s concentration, in total to a bioavailable fraction (BAF) were observed in

case of As, Cd, Cr, Co, Mn, Ni, and Pb of PM2.5. Mn and Zn have shown similar behaviour in the case of coarse partic

ulate mode. Source apportionment of metal(loid)s bioavailable fractions using positive matrix factorization (PMF 5.0)

has found three significant sources: crustal and natural dust (30.04 and 39 %), road traffic (49.57 and 20 %), and in
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Abstract: 

The hydrolysis of phosphate esters is one of the most fundamental chemical and biochemical 

reaction. The kinetic solvent effect on the hydrolysis of mono-3, 5-dimethylaniline phosphate has 

been studied in aqueous mixtures of varying compositions (0-40% v/v) of some protic and 

aprotic solvents at four different temperatures. The rate of reactions increases with increasing 

proportion of solvents. Activation parameters (Ea, ΔH≠, ΔG≠, -ΔS≠) have been evaluated. The 

significance of these parameters have been explained on the basis of solvent-solute interaction, 

solvent of the transition state of the medium.  

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

parameters. 

 

Introduction 

Phosphorus is an essential element for all life as the building block of many structural and 

functional components of living organisms1,2. Phosphorus has a significant role in living systems, 

and so the reactions of phosphate esters in solution and in enzyme are of the great importance3. 

Most of the phosphorus in living system exists in the form of phosphate. Phosphate based 

compounds are key ingredients in biological system4. They play a key role in life processes5, in 

living organism for growth, development and maintenance of all plants and animals. Phosphate 

esters are the building blocks of life, and are involved in facilitating all cellular processes, from 

cellular signaling to protein synthesis6. Phosphate esters are widely used in variety of industries, 

including plastics, foams, paints, furniture building materials7 and electronics8. They are used as 

plasticizers, as flame retardants, as stabilizer for antifoaming and additives to floor polishes, 

lubricants, lacquers and hydraulic fluids9. Most chemical reactions are carried out in solution. 

Solvent play an important role in determining chemical reactivity10. Chemical reactions can be 

affected by the solvent through several kinds of interactions. Studies on solvent effects are 

generally carried out by means of relationships between reactivity properties that is reaction rate 

or several types of selectivity and empirical parameters representing different kinds of solute- 

solvent interactions11.The rate of an elementary chemical reaction may change by order of 

magnitude when the solvent is changed. The role of the solvent in governing a chemical reaction 

is far from passive12.Therefore a proper understanding of solvent effects is essential to any model 

of chemical reactivity. Solvent influence both chemical reactivity and reaction rates. The 

importance of solvent effects has long stimulated attempts to define solvent polarity in terms of 
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SPECTROPHOTOMETRIC DETERMINATION 

OF TRICHLORFON INSECTICIDE AND ITS 

APPLICATION IN AGRICULTURAL AND 

ENVIRONMENTAL SAMPLES 
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 1,2,3Research Scholar, 4Professor 
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Abstract:  A spectrophotometric method has been developed based on the modification of the Fujiwara reaction for the 

determination of trichlorfon at ppm level. Trichlorfon on its alkaline hydrolysis gives chloroform, which react with pyridine to 

produce pink color. In the present method the pink color acquired in the preceding reaction is discharged with a few drops of acetic 

acid, followed by the addition of p-nitro aniline reagent, which produces a yellow color dye. The absorption maxima of the yellow 

color dye formed is measured at 430 nm. Beer’s law is obeyed in the range of 2.0-5.0 µg/10 mL of Trichlorfon. The molar 

absorptivity of the colored system is 4×10-5 L mol-1cm-1 and Sandell’s sensitivity is 0.20×107 µg cm-2.  This method is free from 

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

samples. 

 

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

I. INTRODUCTION 

 

Pesticides are organic toxic compounds used against a wide range of pests that can enter the food chain through a variety of routes, 

creating health issues in both human and animals. Varieties of ailments are caused due to pesticide exposure [1]. These have been 

widely utilized to prevent or reduce damage caused by pests, weeds, and illnesses, so benefiting agricultural manufacturing. These 

are used by farmers in the agriculture industry for crop protection, pre- and post-harvesting. Pesticide use is expected to protect 

roughly 30% of global agricultural production. [2]. Organophosphate insecticides have significantly increased agricultural output. 

These are commonly employed in pre and post harvest treatments to combat fruit and vegetable diseases [3]. Because pesticides 

are among the most dangerous chemical industry products, there is a high demand for disposable, low-cost, and simple monitoring 

instruments [4].  

Organophosphate pesticides have been widely used in recent decades. Apart from agricultural benefits, OPs have negative 

toxicological consequences on both animal and human populations [5]. Neurotoxins derived from organophosphates are amongst 

the most dangerous chemicals known. These chemicals have been extensively utilized in modern agriculture as pesticides and 

insecticides, as well as chemical warfare agents in terrorist attacks or military operations [6]. Trichlorfon [O,O-dimethyl-(2,2,2-

trichloro-1-hydroxyethyl)-phosphonate] is an organophosphate insecticide that is used to combat cockroaches, crickets, silverfish, 

bedbugs, cattle grubs, flies, ticks, leaf-miners, and leaf-hoppers [7]. It is crucial for the non-destructive and quick detection of 

trichlorfon insecticide in fruits, because of the intricacy of the matrix found in vegetables, particularly spicy foods, determining 

tiny levels of trichlorfon is difficult. [7,8]. However, it is toxic to humans via ingestion and dermal absorption and has the potential 

to cause tumors, genetic mutations and to affect the reproductive system. Trichlorfon is an organophosphorus ester insecticide that 

is mildly toxic. Overexposure from manufacturing or use, as well as accidental or purposeful intake, can result in serious 

poisoning. Trichlorfon is unlikely to constitute a hazard to persons who are occupationally exposed if acceptable work practices, 

hygienic measures, and safety precautions are followed. Despite its severe toxicity to non-target arthropods, trichlorfon has been 

utilized with few or no detrimental impacts on environmental creature populations.  Trichlofon has very strong dermal and 

inhalation effects. It is poisonous to humans and other warm-blooded animals. The oral LD50 for rats is 630 mg kg–1. 

Organophosphate pesticide poisoning has been a major cause of concern around the world due to its severe effects on the nervous 

and reproductive systems of living beings [9]. For agricultural and domestic application, several organophosphorus pesticide 

formulations are available. Every year, our laboratory receives reports of these insecticides being misused in a number of poisoning 

instances, including suicide and homicide. Because of the extensive usage of these insecticides, a simple and specific method of 

detection is required [10]. The detection of human beneficial substances, contaminants as well as pollutants from environmental 

samples is very necessary and many researchers have reported their work in these regards [11-13]. Previously, a method that 
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Abstract- In order to improve crop quality and yield storage life, a wide range of pesticides have been 

utilized in agriculture. However, due to the expanding population and fast urbanization, pesticide use has 

increased now more than ever before. The constant usage of these pesticides has led to environmental 

contamination and health risks for people. A simple and sensitive spectrophotometric method was 

developed for determination of quizalofop-p-ethyl herbicide in food samples. quizalofop-p-ethyl (QPE) is 

a post-emergence herbicide that effectively controls grass weeds and is often detected in the environment. 

However, the biochemical and molecular mechanisms of QPE degradation in the environment remains 

unclear. quizalofop-p-ethyl (QPE), a unitary R configuration aromatic oxyphenoxypropionic acid 

ester(AOPP) herbicide, was widely used and had led to detrimental environmental effects The method is 

based on acid hydrolysis of quizalofop-p-ethyl, quizalofop-p-ethyl get dissociated then the chlorinated 

part of the dissociated product was reacted with Fe (II) to form yellow color complex.  Its λmax was 
found to be 420nm.  The influences of various experimental parameters on the absorbance of the charge 

transfer complex of quizalofop-p-ethyl with Fe (II) are studied. The absorbance of complex was measured 

at 420 nm. The charge transfer complex of herbicide with Fe (II) shows molar absorptivity 1.5x107Lmol-

1cm-1 and Sandell′s sensitivity 1.0x10-5. Analytical parameters were optimized and successfully applied to 

the determination of quizalofop-p-ethyl in various samples. The method shows a linear range from 2-18 

µg mL-1. The percent recovery for determination of quizalofop-p-ethyl in commercial formulations was 

found to be 89.35-106.57 %. The limit of detection and quantification was found to be 0.188 µg mL-1 and 

0.571µg mL-1respectively. 

Key Words: Pesticides, Quizalofop-p-ethyl herbicide, Vegetables, UV–Vis spectrophotometer, charge 

transfer complex. 
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Abstract

An antiferromagnetic nanocrystalline CrN interstitial compound was prepared using Cr(NO ) ·9H O and

urea as starting materials. Initially, a Cr–urea complex was obtained from the solid-state reactions

between starting chemicals. Then, the resulting complex was thermally heated to partially decompose

into a compound containing Cr–N/Cr–O–N bonds, followed by a nitridation process under the flow of

NH  gas that replaced all the oxygen with nitrogen from the precursor and produced CrN nanoparticles.

The powder X-ray diffraction (XRD) pattern of the nitridated product confirmed the phase-pure

formation of cubic rock-salt CrN with the space group Fm m. Electron microscopy studies revealed that

the CrN nanoparticles agglomerated and the average mean diameter of the nanoparticles was

calculated to be 22.92 nm. The high-resolution X-ray photoelectron spectroscopy (XPS) spectra of Cr

(2p) and N (1s) confirmed the existence of the (+III) oxidation state of Cr in the sample. The

antiferromagnetic characteristics of the prepared agglomerated CrN nanoparticles are discussed in

comparison to the literature data available of the bulk counterparts. The zero-field cooled (ZFC) and

field cooled (FC) temperature-dependent magnetization studies showed that the CrN nanoparticles

experience an antiferromagnetic transition at a Néel temperature of 265.44 K. At this temperature, the

CrN nanocrystals undergo a magnetostructural transition, viz. a paramagnetic cubic lattice transforms
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A B S T R A C T   

Herein, a user-friendly and portable smartphone-integrated printed-paper sensor was designed with Cu@Ag 
nanoparticles (NPs) for on-site monitoring of dimethoate pesticide in food samples, and the results obtained are 
compared with those obtained by UV–vis spectrophotometry. The working principle for identi昀椀cation of 
dimethoate pesticide is the change of yellow color NPs to reddish-yellow with associated bathochromic shift of 
absorption peak when pesticide introduced onto the fabricated paper or glass vial containing the NPs. A 
smartphone-color detector App and colorimetry were used for quantitative analysis of dimethoate in food 
samples. Linearity range for analysis of dimethoate using paper sensor and colorimetry were 100–2000 µgL−1 

and 50–2500 µgL−1 with detection limit of 30 and 16 µgL−1, respectively. The advantages of using smartphone- 
integrated paper devices are rapid, instrument-free detection and economic in terms of consumption of lower 
amounts of NPs solution compared to other NPs-based colorimetric methods.   

1. Introduction 

Pesticides are extensively used in agriculture that increase the yield 
of the crop as required to meet the needs of the world population. Pes-
ticides are exploited in agricultural land to prevent the growth of bac-
teria, fungi, weeds, nematodes, rodents, etc. Among different pesticides, 
organophosphorus pesticides (OPPs) are being globally used because of 
high insecticidal activity and low diligence (Pan, Sun, Li, Zhan, Xu, & 
Zhu, 2018; Kim et al., 2017). Dimethoate is one of the important 
phosphorus based OPPs employed to destroy the growth of the insects on 
leaves, 昀氀owers, fruits, vegetables, etc. The intake of this pesticide 
through food, water and air results in harmful consequences on human 
health. The acceptable value for daily intake of dimethoate is 0.002 mg 
kg−1 body weight day−1 (FAO/WHO, 1994). The residues of dimethoate 
in food possess severe health problems such as depression, anxiety, ir-
ritability as well as its high exposure can lead to anemia and cancer 
(Hung, Lee, Hu, & Chiu, 2018; Liu et al., 2013). Hence, the analysis of 
dimethoate in food and water is a very key issue to avoid the exposure of 
toxicants that in昀氀uence human health and other environmental systems. 

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

2013), high performance liquid chromatography-mass spectrometry 
(HPLC-MS) (Montesano, Olsson, Kuklenyik, Needham, Bradman, & 
Barr, 2007), 昀氀uorescence spectrometry (Hung et al., 2018; Hsu et al., 
2017), gas chromatography-mass spectrometry (GC–MS) (Xiong, Zhang, 
Zhang, Zhang, Chen, & Zhang, 2012), capillary electrophoresis-mass 
spectrometry (CE-MS) (Yang, Xu, Shen, Wang, Xu, Chen, & Fu, 2009), 
and colorimetry (Mitic, Zivanovic, Miletic, Grahovac, & Pecev, 2012; 
Das et al., 1994) are commonly employed for separation and identi昀椀-
cation of pesticides in food and other environmental samples. Although 
these techniques are sophisticated, sensitive and accurate for the 
determination of dimethoate at low levels though they require more 
maintenance cost. Moreover, these instruments are dif昀椀cult to apply at 
on-site analysis. On the contrary, colorimetry is a facile, rapid and cost- 
effective method for the analysis of dimethoate. The main limitation of 
colorimetric assays is making use of chromophoric organic compounds 
or dyes which are hazardous in nature as well occasionally not found 
speci昀椀c to a particular chemical substance in a variety of samples (Mitic 
et al., 2012; Das et al., 1994). Therefore, another apparent method is 
needed which should be exempted from the use of chromophoric re-
agents or dyes. 
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2013), high performance liquid chromatography-mass spectrometry 
(HPLC-MS) (Montesano, Olsson, Kuklenyik, Needham, Bradman, & 
Barr, 2007), 昀氀uorescence spectrometry (Hung et al., 2018; Hsu et al., 
2017), gas chromatography-mass spectrometry (GC–MS) (Xiong, Zhang, 
Zhang, Zhang, Chen, & Zhang, 2012), capillary electrophoresis-mass 
spectrometry (CE-MS) (Yang, Xu, Shen, Wang, Xu, Chen, & Fu, 2009), 
and colorimetry (Mitic, Zivanovic, Miletic, Grahovac, & Pecev, 2012; 
Das et al., 1994) are commonly employed for separation and identi昀椀-
cation of pesticides in food and other environmental samples. Although 
these techniques are sophisticated, sensitive and accurate for the 
determination of dimethoate at low levels though they require more 
maintenance cost. Moreover, these instruments are dif昀椀cult to apply at 
on-site analysis. On the contrary, colorimetry is a facile, rapid and cost- 
effective method for the analysis of dimethoate. The main limitation of 
colorimetric assays is making use of chromophoric organic compounds 
or dyes which are hazardous in nature as well occasionally not found 
speci昀椀c to a particular chemical substance in a variety of samples (Mitic 
et al., 2012; Das et al., 1994). Therefore, another apparent method is 
needed which should be exempted from the use of chromophoric re-
agents or dyes. 
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A portable smartphone-assisted digital image 昀氀uorimetry for analysis of 
methiocarb pesticide in vegetables: Nitrogen-doped carbon quantum dots 
as a sensing probe 
Sanyukta Patel a, Kamlesh Shrivas b,*, Deepak Sinha a,*, Indrapal Karbhal b, Tarun Kumar Patle c, 
Monisha b, Tikeshwari b 
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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

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

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

" Detection of methiocarb is based on 
quenching of 昀氀uorescence intensity of 
N-CQDs. 

" Fluorescent-paper sensor is instrument 
free, portable, user-friendly and rapid.  

A R T I C L E  I N F O   

Keywords: 
Nitrogen-doped carbon quantum dot 
Sensing probe 
Paper sensor 
Fluorimetry 
Methiocarb 
Vegetables 

A B S T R A C T   

The increasing use of pesticides in the agriculture 昀椀elds strengthen the crop production to meet the needs of 
increasing population. The residues in water and food materials cause several health hazards. Herein, nitrogen- 
doped carbon quantum dot (N-CQDs) is designed for determination of methiocarb pesticide in vegetables by 
昀氀uorescent paper sensor and compared the results with 昀氀uorimetry. The 昀氀uorescent paper-based detection is 
performed by recording the change in 昀氀uorescence of N-CQDs with introduction of methiocarb using smartphone 
and ImageJ software. Good linear range was acquired for analysis of methiocarb from 10 to 1000 μgL−1 with a 
low detection limit (LOD) of 3.5 μgL−1 in 昀氀uorimetry; and 700–10,000 μgL−1 with a LOD of 500 μgL−1 in 
昀氀uorescent paper sensor. A better recovery from 92.0 to 95.4% illustrating the selectivity of both methods for 
analysis of methiocarb in vegetables. Thus, the advantage of using N-CQDs as a 昀氀uorescent sensor for analysis of 
methiocarb in vegetables is instrument free, portable and user-friendly.   

* Corresponding authors. 
E-mail addresses: kshrivas@gmail.com (K. Shrivas), drsinha333@gmail.com (D. Sinha).  

Contents lists available at ScienceDirect 
Spectrochimica Acta Part A:  

Molecular and Biomolecular Spectroscopy 
journal homepage: www.journals.elsevier.com/spectrochimica-acta-part-a- 

molecular-and-biomolecular-spectroscopy 

https://doi.org/10.1016/j.saa.2023.122824 
Received 17 February 2023; Received in revised form 21 April 2023; Accepted 3 May 2023   

Hp
Typewritten text
472



What would you like to know about RSC Advances?

Impact factor: 3.9*

Time to �rst decision (all decisions): 15.0 days**

Time to �rst decision (peer reviewed only): 27.0 days***

Acceptance rate (2023): 37%

Editors-in-Chief: Russell Cox and Karen Faulds

Indexed in Scopus, Web of Science, Directory of Open Access Journals
(DOAJ) and PubMed Central

(/)

Members' area (https://members.rsc.org/) | Make a donation (/donations/)

Journals, books & databases

RSC Advances
At the heart of open access for the global chemistry community

Read this journal

(https://pubs.rsc.org/en/journals/journalissues/ra)

Submit your article

(https://mc.manuscriptcentral.com/rscadv)

https://www.rsc.org/
https://members.rsc.org/
https://www.rsc.org/donations/
https://pubs.rsc.org/en/journals/journalissues/ra
https://mc.manuscriptcentral.com/rscadv
hp
Typewritten text
473



Email:Send us an email

Email:Send us an email

Email:Send us an email

RSC Advances is a fully gold open access (/journals-books-databases/open-access-publishing/how-to-publish-open-

access/) journal (open access from January 2017) – articles can be downloaded free from the

website with no barriers to access.

To subscribe to 2011-2016 content please email us (mailto:sales@rsc.org).

Online only: ISSN 2046-2069

*2023 Journal Citation Reports (Clarivate Analytics, 2024)

**The median time from submission to �rst decision including manuscripts rejected without peer

review from the previous calendar year

***The median time from submission to �rst decision for peer-reviewed manuscripts from the

previous calendar year

****CiteScore 2022 counts the citations received in 2019–2022 to articles, reviews, conference

papers, book chapters and data papers published in 2019–2022, and divides this by the number of

publications published in 2019–2022.

Pre-submission queries please contact Laura Fisher, Executive Editor

Post-submission queries please contact Anna Moore, Editorial Production Manager

To contact our Editors-in-Chief, Russell Cox and Karen Faulds, email:

https://www.rsc.org/journals-books-databases/open-access-publishing/how-to-publish-open-access/
https://www.rsc.org/journals-books-databases/open-access-publishing/how-to-publish-open-access/
mailto:sales@rsc.org


Issue 25, 2023, Issue in Progress

From the journal:

RSC Advances

Inkjet-printed flexible graphene paper electrode for the electrochemical determination of
mercury†
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Abstract

Here, we report an inkjet-printed graphene paper electrode (IP-GPE) for the electrochemical analysis of

mercuric ions (Hg(II)) in industrial wastewater samples. Graphene (Gr) fabricated on a paper substrate

was prepared by a facile solution-phase exfoliation method in which ethyl cellulose (EC) behaves as a

stabilizing agent. Scanning electron microscopy (SEM) and transmission electron microscopy (TEM)

were utilized to determine the shape and multiple layers of Gr. The crystalline structure and ordered

lattice carbon of Gr were confirmed by X-ray diffraction (XRD) and Raman spectroscopy. The nano-ink of

Gr-EC was fabricated on the paper substance via an inkjet printer (HP-1112) and IP-GPE was exploited

as a working electrode in linear sweep voltammetry (LSV) and cyclic voltammetry (CV) for the

electrochemical detection of Hg(II). The electrochemical detection is found to be diffusion-controlled

illustrated by obtaining a correlation coefficient of 0.95 in CV. The present method exhibits a better

linear range of 2–100 µM with a limit of detection (LOD) of 0.862 µM for the determination of Hg(II). The

application of IP-GPE in electrochemical analysis shows a user-friendly, facile, and economical method

for the quantitative determination of Hg(II) in municipal wastewater samples.

Previous  Next

a a a b

 Author affiliations

Log in / register

nced

https://pubs.rsc.org/en/journals/journal/ra?issueid=ra013025&type=current
https://pubs.rsc.org/en/journals/journal/ra
https://pubs.rsc.org/en/results?searchtext=Author%3ATushar%20Kant
https://orcid.org/0009-0004-9130-193X
https://orcid.org/0009-0004-9130-193X
https://pubs.rsc.org/en/results?searchtext=Author%3AKamlesh%20Shrivas
https://orcid.org/0000-0003-3035-3168
https://orcid.org/0000-0003-3035-3168
https://pubs.rsc.org/en/results?searchtext=Author%3ATikeshwari
https://pubs.rsc.org/en/results?searchtext=Author%3AVellaichamy%20Ganesan
https://orcid.org/0000-0002-5241-5350
https://orcid.org/0000-0002-5241-5350
https://pubs.rsc.org/en/Content/ArticleLanding/2023/RA/D3RA01460F
https://pubs.rsc.org/en/Content/ArticleLanding/2023/RA/D3RA02979D
https://pubs.rsc.org/en/account/logon
https://www.rsc.org/basket/shoppingcart/orderitems?returnurl=https://pubs.rsc.org/en/content/articlelanding/2023/ra/d3ra02757k
https://www.rsc.org/
https://www.rsc.org/
https://pubs.rsc.org/en/account/logon
https://pubs.rsc.org/en/search/advancedsearch
Hp
Typewritten text
473

Highlight



Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 299 (2023) 122824

Available online 9 May 2023
1386-1425/© 2023 Elsevier B.V. All rights reserved.

A portable smartphone-assisted digital image 昀氀uorimetry for analysis of 
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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

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

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

" Detection of methiocarb is based on 
quenching of 昀氀uorescence intensity of 
N-CQDs. 

" Fluorescent-paper sensor is instrument 
free, portable, user-friendly and rapid.  

A R T I C L E  I N F O   

Keywords: 
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Fluorimetry 
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A B S T R A C T   

The increasing use of pesticides in the agriculture 昀椀elds strengthen the crop production to meet the needs of 
increasing population. The residues in water and food materials cause several health hazards. Herein, nitrogen- 
doped carbon quantum dot (N-CQDs) is designed for determination of methiocarb pesticide in vegetables by 
昀氀uorescent paper sensor and compared the results with 昀氀uorimetry. The 昀氀uorescent paper-based detection is 
performed by recording the change in 昀氀uorescence of N-CQDs with introduction of methiocarb using smartphone 
and ImageJ software. Good linear range was acquired for analysis of methiocarb from 10 to 1000 μgL−1 with a 
low detection limit (LOD) of 3.5 μgL−1 in 昀氀uorimetry; and 700–10,000 μgL−1 with a LOD of 500 μgL−1 in 
昀氀uorescent paper sensor. A better recovery from 92.0 to 95.4% illustrating the selectivity of both methods for 
analysis of methiocarb in vegetables. Thus, the advantage of using N-CQDs as a 昀氀uorescent sensor for analysis of 
methiocarb in vegetables is instrument free, portable and user-friendly.   
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N-doped, silver, and cerium co-doped carbon quantum dots based sensor 
for detection of Hg2+ and captopril 
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A B S T R A C T   

A stable carbon quantum dots doped with nitrogen (N-CQDs), co-doped with silver (N/Ag-CQDs), and co-doped 
with cerium N/Ce-CQDs were synthesized using hydrothermal method. As-synthesized N/Ag-CQDs and N/Ce- 
CQDs showed high quantum yield compared to N-CQDs. These carbon quantum dots were used as a probe for 
the detection of mercury and captopril. The 昀氀uorescence quenching (turn-off) of N-CQDs, N/Ag-CQDs and N/Ce- 
CQDs was occured with the addition of Hg2+ ion. On the other hand, captopril showed 昀氀uorescence recovery 
(turn-on) of N-CQDs, N/Ag-CQDs and N/Ce-CQDs which are quenched by Hg2+ ion. The 昀氀uorescence recovery of 
CQDs is due to the high af昀椀nity of thiol group of captopril towards Hg2+ ion to form Hg-S bonds. On the basis of 
昀氀uorescence quenching (turn-off), Hg2+ was determined with low limit of detection of 1.43 nM, 0.93 nM and 
1.38 nM using N-CQDs, N/Ag-CQDs and N/Ce-CQDs, respectively as 昀氀uorescence nanoprobes. The 昀氀uorescence 
turn-on of the CQDs has been applied for the detection of captopril with low limit of detection of 1.65 µM, 0.46 
µM and 1.22 µM using N-CQDs, N/Ag-CQDs, and N/Ce-CQDs respectively. The developed sensing probe showed 
good sensitivity and high 昀氀uorescence ef昀椀ciencies.   

1. Introduction 

In recent years, carbon quantum dots (CQDs) luminescence ef昀椀-
ciency was evaluated in a useful way like heteroatom doping [1–3]. 
Compared with undoped CQDs, non-metallic atom like nitrogen doping 
on CQDs decreases some surface defects, increases their optical prop-
erties and quantum yields. CQDs doped with non-metallic atom (N) in 
combination with either co-doping with metal (Ag+) and rare earth 
element (Ce3+) could provide very bright 昀氀uorescence with good surface 
passivation, resistance to photobleaching and ultra-high photo-
luminescence quantum yields because of excitation energy traps [4–7]. 
The photoluminescence mechanism of heteroatom CQDs or co-doped 
CQDs depends on energy traps and conjugated electronic structure. 
The co-dopant silver (Ag+) is used as biocompatible element with ni-
trogen passivated surface of CQDs, which enables the participation of 
lone pair electron of nitrogen for effectively enhancement of quantum 
yields [6,8–9]. On the other hand silver act as a strong lewis acid which 
has high af昀椀nity for nitrogen donor atom, that could result in formation 

of a stable complex between Ag-N by electron transfer mechanism and 
the outcome was successfully synthesized N/Ag-CQDs. In the N/Ce- 
CQDs, carboxyl group of CQDs can coordinate with Ce3+ in the inter-
stitial state and provide more electrons for the CQDs. Cerium shows high 
stability in Ce3+ state, which protects the 4f energy level from the 
crystalline 昀椀eld and external chemical environment, and is used as an 
antioxidant for biomedical applications [10–14]. The applications of 
single heteroatom doped and co-doped CQDs have been reported for 
detection of drugs like daunorubicin [15], methimazole [16], gemcita-
bine [17], levodopa [18], cisplatin [19], and heavy metal ions like iron 
[20], arsenic [21], mercury [22], lead [23], organic pollutants [24], 
peroxides [25] and copper [26]. 

Mercury (Hg2+) is a toxic heavy metal pollutant and has become a 
serious problem worldwide because of its endanger impact on human 
health [27]. For the sake of human health, it causes serious damage to 
kidney, brain, endocrine system and central nervous system even at very 
low concentration. [28–29] Numerous analytical techniques such as 
colorimetric [30], 昀氀uoremetric [31], electrochemical [32] and surface 
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ABSTRACT: Multicolor emissive nitrogen-doped carbon quan-
tum dots (CQDs) were synthesized by the hydrothermal method
and characterized using spectroscopic and electron microscopic
techniques. Förster resonance energy transfer (FRET) between
CQDs and gold nanorods (AuNRs) has been investigated that
occurs due to the distinctive overlap of transverse and longitudinal
bands of AuNRs with the fluorescence (FL) spectra of CQDs.
Significant FL quenching (turn-o*) of CQDs by AuNRs and their
recovery (turn-on) have been observed due to etching of AuNRs
and end-to-end assemblies that lead to the detection of
biomolecules like H2O2, glucose, glutathione (GSH), and
acetylcholinesterase (AChE). The redox reaction of Au(0) with
H2O2 results in the decomposition of AuNRs to give Au(I) ions, thereby inducing the fluorescence recovery of CQDs (turn-on).
The interruption of the FRET phenomenon by the production of H2O2 from the reaction of glucose oxidase in the presence of
glucose and a thiol-containing compound from the reaction of acetylthiocholine and the AChE enzyme causes the FL recovery of
CQDs, respectively. Moreover, the assembly of AuNRs leads to the FRET disruption, and FL turn-on signals were found to be
measures of GSH. In comparison to the UV−visible approach, the FL measurements through the FRET process are found to be
more sensitive under the same reaction conditions. The practical applicability of the proposed sensing system has been verified using
human plasma samples.

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

1. INTRODUCTION

Carbon quantum dots (CQDs) have attracted immense
attention worldwide due to their spellbinding photolumines-
cence (PL) and electrochemical properties.1−5 They have been
used in a variety of applications ranging from optoelectronic
devices to biomedical fields like bioimaging and biomolecule
sensing.2−4 Doping of CQDs primarily with nitrogen has
demonstrated to be e*ective in enhancing their emission
properties, quantum yields (QYs), and stabilizing excitons due
to surface passivation.5 CQDs appear to be a rising star in the
field of luminescence material because of their unique optical
and electronic behavior, photostability, environment friend-
liness, low toxicity, and high chemical stability and are found to
be an alternative potential material against semiconductor
quantum dots and organic dyes.6−8 To improve the PL
e=ciency, di*erent strategies and raw materials have been used
to synthesize CQDs with high QYs.9,10 However, there are
certain areas that require in-depth findings such as uncertainty
about PL mechanisms and the limiting application of blue-

emitting CQDs in the biological field. For an in-depth
investigation of the PL mechanism, synthesis, characterization,
and PL behavior of multicolor emissive CQDs are imperi-
ous.11,12 Consequently, the synthesis of mild, facile, novel
multicolor CQDs with a good QY, a tunable optical band, and
a large molar extinction coe=cient remains highly desirable.
The PL spectra are shifted to a slightly longer wavelength as a
function of size and materials. Tuned CQD color and PL can
be achieved by controlling the temperature and time during
their synthesis process.13

The most fascinating properties of CQDs are the PL
emission due to the surface state and core-related emission.
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ABSTRACT: Beta-cyclodextrin (β-CD) stabilized cerium oxide nano-
particles (β-CD@CeO2 NPs) were synthesized through a hydrothermal
route. The electronic properties, surface functional group, surface
composition, size, and morphologies of the as-synthesized β-CD@CeO2

NPs were characterized using UV−visible spectroscopy, FTIR analysis, high
resolution X-ray photoelectron spectroscopy (HRXPS), high resolution
transmission electron microscopy (HRTEM), and field emission scanning
electron microscopy (FESEM). The pH-dependent variation of the ζ-
potential of β-CD@CeO2 NPs and the catalytic activity of the NPs for the
hydrolysis of paraoxon were investigated. The observed pseudo-first-order
rate constant (kobs) for the hydrolysis of paraoxon is increased with increasing
pH and the ζ-potential of β-CD@CeO2 NPs. The kinetics and mechanism of
hydrolysis of paraoxon in the aqueous and cationic micellar media have been
discussed.

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

1. INTRODUCTION

Neurotransmission activator enzyme acetylcholinesterase
(AChE), which influences the metabolism of acetylcholine
(ACh), is an important regulator in the brain for the
continuous function of the body.1 Organophosphorus (OPs)
compounds are the most popular nerve agents.2,3 They inhibit
AChE activity through phosphorylation. The accumulation of
acetylcholine on the neuromuscular junctions and synaptic
space cause cholinergic crisis and dysfunction of the muscles
needed for breathing and stopping the heartbeat. Therefore, it
is essential to dispose of the organophosphorus compounds
safely. In agriculture, some of the notable OP pesticides such as
chlorpyriphos, dichlorvos, phosmet, ethyl paraoxon, methyl
parathion, and malathion are widely used for “pest”
destruction.4 Previously, di;erent types of enzymes5 and
organic nucleophile6 have been used for degradation of these
toxic OP compounds. A metal-based nanoparticle alternative of
nanozymes has contributed immensely to this field of research
due to its characteristic properties such as a nano size range
∼1−100 nm, specific surface properties, easy availability, and
cost e;ectiveness as compared to the organophosphatase
enzymes and organic nucleophiles.

Lanthanide series elements, especially cerium ion, which is a
hard acid in nature, have a high a@nity to interact with
oppositively charged groups such as phosphate. In comparison
to metal oxides7 and metal−organic frameworks,8,9 the oxide
form of cerium (CeO2) is a more attractive agent due to its

applications in photocatalysis, water splitting, and catalytic
conversion.10−12 Cerium oxide (CeO2) in the nanoscale range
is applicable in many areas such as in the agriculture field for
crop improvement and crop stress tolerance,13 and in the
biomedical field as a theragnostic agent for cancer treatment,14

as a biosca;old,15 and for drug and gene delivery.16 The
occurrence of two ionic valencies (Ce3+/Ce4+) on the active
sites of nanoceria is responsible for the oxygen vacancy
generation on the surface, which facilitates the phosphohy-
drolase activity of CeO2 NPs.17−20 Because of their ionic
valency state, they behave as radical scavengers.21 Nanoceria
exhibit pH-dependent variation of surface charges (negative,
positive, or neutral) and other specific properties22 like
homogenization, dispersion, and stabilization in aqueous
solutions, which help in its application as oxidase,23 catalase,24

biomolecule adsorbent,25 sensors,26,27 etc. Recent advance-
ments in research have proven the enzyme mimetic like activity
and catalytic phosphorylation activity28 of CeO2 NPs with
several biomolecules such as DNA, RNA, nucleic acid, and
peptides.29−31
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ABSTRACT: Beta-cyclodextrin (β-CD) stabilized cerium oxide nano-
particles (β-CD@CeO2 NPs) were synthesized through a hydrothermal
route. The electronic properties, surface functional group, surface
composition, size, and morphologies of the as-synthesized β-CD@CeO2

NPs were characterized using UV−visible spectroscopy, FTIR analysis, high
resolution X-ray photoelectron spectroscopy (HRXPS), high resolution
transmission electron microscopy (HRTEM), and field emission scanning
electron microscopy (FESEM). The pH-dependent variation of the ζ-
potential of β-CD@CeO2 NPs and the catalytic activity of the NPs for the
hydrolysis of paraoxon were investigated. The observed pseudo-first-order
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1. INTRODUCTION

Neurotransmission activator enzyme acetylcholinesterase
(AChE), which influences the metabolism of acetylcholine
(ACh), is an important regulator in the brain for the
continuous function of the body.1 Organophosphorus (OPs)
compounds are the most popular nerve agents.2,3 They inhibit
AChE activity through phosphorylation. The accumulation of
acetylcholine on the neuromuscular junctions and synaptic
space cause cholinergic crisis and dysfunction of the muscles
needed for breathing and stopping the heartbeat. Therefore, it
is essential to dispose of the organophosphorus compounds
safely. In agriculture, some of the notable OP pesticides such as
chlorpyriphos, dichlorvos, phosmet, ethyl paraoxon, methyl
parathion, and malathion are widely used for “pest”
destruction.4 Previously, di;erent types of enzymes5 and
organic nucleophile6 have been used for degradation of these
toxic OP compounds. A metal-based nanoparticle alternative of
nanozymes has contributed immensely to this field of research
due to its characteristic properties such as a nano size range
∼1−100 nm, specific surface properties, easy availability, and
cost e;ectiveness as compared to the organophosphatase
enzymes and organic nucleophiles.

Lanthanide series elements, especially cerium ion, which is a
hard acid in nature, have a high a@nity to interact with
oppositively charged groups such as phosphate. In comparison
to metal oxides7 and metal−organic frameworks,8,9 the oxide
form of cerium (CeO2) is a more attractive agent due to its

applications in photocatalysis, water splitting, and catalytic
conversion.10−12 Cerium oxide (CeO2) in the nanoscale range
is applicable in many areas such as in the agriculture field for
crop improvement and crop stress tolerance,13 and in the
biomedical field as a theragnostic agent for cancer treatment,14

as a biosca;old,15 and for drug and gene delivery.16 The
occurrence of two ionic valencies (Ce3+/Ce4+) on the active
sites of nanoceria is responsible for the oxygen vacancy
generation on the surface, which facilitates the phosphohy-
drolase activity of CeO2 NPs.17−20 Because of their ionic
valency state, they behave as radical scavengers.21 Nanoceria
exhibit pH-dependent variation of surface charges (negative,
positive, or neutral) and other specific properties22 like
homogenization, dispersion, and stabilization in aqueous
solutions, which help in its application as oxidase,23 catalase,24

biomolecule adsorbent,25 sensors,26,27 etc. Recent advance-
ments in research have proven the enzyme mimetic like activity
and catalytic phosphorylation activity28 of CeO2 NPs with
several biomolecules such as DNA, RNA, nucleic acid, and
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Received: December 13, 2022
Accepted: March 13, 2023
Published: March 20, 2023

Articlewww.acsabm.org

© 2023 American Chemical Society
1488

https://doi.org/10.1021/acsabm.2c01030
ACS Appl. Bio Mater. 2023, 6, 1488−1494

D
ow

nl
oa

de
d 

vi
a 

M
an

m
oh

an
 L

al
 S

at
na

m
i o

n 
A

pr
il 

18
, 2

02
3 

at
 0

4:
41

:0
5 

(U
T

C
).

Se
e 

ht
tp

s:
//p

ub
s.

ac
s.

or
g/

sh
ar

in
gg

ui
de

lin
es

 f
or

 o
pt

io
ns

 o
n 

ho
w

 to
 le

gi
tim

at
el

y 
sh

ar
e 

pu
bl

is
he

d 
ar

tic
le

s.

Hp
Typewritten text
477

Hp
Typewritten text
478

Hp
Highlight



Microchemical Journal 182 (2022) 107867

Available online 8 August 2022
0026-265X/© 2022 Elsevier B.V. All rights reserved.

N-doped, silver, and cerium co-doped carbon quantum dots based sensor 
for detection of Hg2+ and captopril 
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A R T I C L E  I N F O   

Keywords: 
N-CQDs 
N/Ag-CQDs 
N/Ce-CQDs 
Fluorescence quenching 
Fluorescence recovery 

A B S T R A C T   

A stable carbon quantum dots doped with nitrogen (N-CQDs), co-doped with silver (N/Ag-CQDs), and co-doped 
with cerium N/Ce-CQDs were synthesized using hydrothermal method. As-synthesized N/Ag-CQDs and N/Ce- 
CQDs showed high quantum yield compared to N-CQDs. These carbon quantum dots were used as a probe for 
the detection of mercury and captopril. The 昀氀uorescence quenching (turn-off) of N-CQDs, N/Ag-CQDs and N/Ce- 
CQDs was occured with the addition of Hg2+ ion. On the other hand, captopril showed 昀氀uorescence recovery 
(turn-on) of N-CQDs, N/Ag-CQDs and N/Ce-CQDs which are quenched by Hg2+ ion. The 昀氀uorescence recovery of 
CQDs is due to the high af昀椀nity of thiol group of captopril towards Hg2+ ion to form Hg-S bonds. On the basis of 
昀氀uorescence quenching (turn-off), Hg2+ was determined with low limit of detection of 1.43 nM, 0.93 nM and 
1.38 nM using N-CQDs, N/Ag-CQDs and N/Ce-CQDs, respectively as 昀氀uorescence nanoprobes. The 昀氀uorescence 
turn-on of the CQDs has been applied for the detection of captopril with low limit of detection of 1.65 µM, 0.46 
µM and 1.22 µM using N-CQDs, N/Ag-CQDs, and N/Ce-CQDs respectively. The developed sensing probe showed 
good sensitivity and high 昀氀uorescence ef昀椀ciencies.   

1. Introduction 

In recent years, carbon quantum dots (CQDs) luminescence ef昀椀-
ciency was evaluated in a useful way like heteroatom doping [1–3]. 
Compared with undoped CQDs, non-metallic atom like nitrogen doping 
on CQDs decreases some surface defects, increases their optical prop-
erties and quantum yields. CQDs doped with non-metallic atom (N) in 
combination with either co-doping with metal (Ag+) and rare earth 
element (Ce3+) could provide very bright 昀氀uorescence with good surface 
passivation, resistance to photobleaching and ultra-high photo-
luminescence quantum yields because of excitation energy traps [4–7]. 
The photoluminescence mechanism of heteroatom CQDs or co-doped 
CQDs depends on energy traps and conjugated electronic structure. 
The co-dopant silver (Ag+) is used as biocompatible element with ni-
trogen passivated surface of CQDs, which enables the participation of 
lone pair electron of nitrogen for effectively enhancement of quantum 
yields [6,8–9]. On the other hand silver act as a strong lewis acid which 
has high af昀椀nity for nitrogen donor atom, that could result in formation 

of a stable complex between Ag-N by electron transfer mechanism and 
the outcome was successfully synthesized N/Ag-CQDs. In the N/Ce- 
CQDs, carboxyl group of CQDs can coordinate with Ce3+ in the inter-
stitial state and provide more electrons for the CQDs. Cerium shows high 
stability in Ce3+ state, which protects the 4f energy level from the 
crystalline 昀椀eld and external chemical environment, and is used as an 
antioxidant for biomedical applications [10–14]. The applications of 
single heteroatom doped and co-doped CQDs have been reported for 
detection of drugs like daunorubicin [15], methimazole [16], gemcita-
bine [17], levodopa [18], cisplatin [19], and heavy metal ions like iron 
[20], arsenic [21], mercury [22], lead [23], organic pollutants [24], 
peroxides [25] and copper [26]. 

Mercury (Hg2+) is a toxic heavy metal pollutant and has become a 
serious problem worldwide because of its endanger impact on human 
health [27]. For the sake of human health, it causes serious damage to 
kidney, brain, endocrine system and central nervous system even at very 
low concentration. [28–29] Numerous analytical techniques such as 
colorimetric [30], 昀氀uoremetric [31], electrochemical [32] and surface 
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Abstract 

Chemical pesticides are the large heterogeneous compounds which are employed in the modern agriculture. Paraoxon 

belongs to the class of organophosphate pesticides which has been used extensively in the agricultural fields. The 

overuse of pesticides results in the harmful impact over the ecological system and human health. Paraoxon is a non-

degradable pesticide but can be transformed in the environment by hydrolysis/ photolysis thereby producing severely 

harmful chemicals. The paraoxon is noticeably recognized to inactivate the catalytic activity of the enzyme 

acetylcholinesterase. Nanoparticles (NPs) of various metals are largely reported to be loaded with enormous typical 

properties and a good stability. In line, gold NPs (AuNPs) are one of the most stable NPs that can been prepared 

following various techniques in different shapes and structures. These have been displayed best applicability in 

various aspects owing to their simple preparation, stability, smooth functionalization and remarkable color 

modifications. The red color of the well-dispersed AuNPs changes into blue coloration upon aggregation. Based on 

this, AuNPs have been effectively utilized for the detection of many pollutants present in the environment. In the 

present study, a change in the color of the AuNPs from red to slight black have been observed in presence of paraoxon, 

and was triggered by the addition of sodium chloride. The technique evolved is quite simple and does not require any 

expensive chemicals or instruments. The change in color was very rapid and was observed by the bare eye. Thus, this 

colorimetric technique may probably be utilized for onsite monitoring of pesticides. 
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ABSTRACT: Multicolor emissive nitrogen-doped carbon quan-
tum dots (CQDs) were synthesized by the hydrothermal method
and characterized using spectroscopic and electron microscopic
techniques. Förster resonance energy transfer (FRET) between
CQDs and gold nanorods (AuNRs) has been investigated that
occurs due to the distinctive overlap of transverse and longitudinal
bands of AuNRs with the fluorescence (FL) spectra of CQDs.
Significant FL quenching (turn-o*) of CQDs by AuNRs and their
recovery (turn-on) have been observed due to etching of AuNRs
and end-to-end assemblies that lead to the detection of
biomolecules like H2O2, glucose, glutathione (GSH), and
acetylcholinesterase (AChE). The redox reaction of Au(0) with
H2O2 results in the decomposition of AuNRs to give Au(I) ions, thereby inducing the fluorescence recovery of CQDs (turn-on).
The interruption of the FRET phenomenon by the production of H2O2 from the reaction of glucose oxidase in the presence of
glucose and a thiol-containing compound from the reaction of acetylthiocholine and the AChE enzyme causes the FL recovery of
CQDs, respectively. Moreover, the assembly of AuNRs leads to the FRET disruption, and FL turn-on signals were found to be
measures of GSH. In comparison to the UV−visible approach, the FL measurements through the FRET process are found to be
more sensitive under the same reaction conditions. The practical applicability of the proposed sensing system has been verified using
human plasma samples.

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

1. INTRODUCTION

Carbon quantum dots (CQDs) have attracted immense
attention worldwide due to their spellbinding photolumines-
cence (PL) and electrochemical properties.1−5 They have been
used in a variety of applications ranging from optoelectronic
devices to biomedical fields like bioimaging and biomolecule
sensing.2−4 Doping of CQDs primarily with nitrogen has
demonstrated to be e*ective in enhancing their emission
properties, quantum yields (QYs), and stabilizing excitons due
to surface passivation.5 CQDs appear to be a rising star in the
field of luminescence material because of their unique optical
and electronic behavior, photostability, environment friend-
liness, low toxicity, and high chemical stability and are found to
be an alternative potential material against semiconductor
quantum dots and organic dyes.6−8 To improve the PL
e=ciency, di*erent strategies and raw materials have been used
to synthesize CQDs with high QYs.9,10 However, there are
certain areas that require in-depth findings such as uncertainty
about PL mechanisms and the limiting application of blue-

emitting CQDs in the biological field. For an in-depth
investigation of the PL mechanism, synthesis, characterization,
and PL behavior of multicolor emissive CQDs are imperi-
ous.11,12 Consequently, the synthesis of mild, facile, novel
multicolor CQDs with a good QY, a tunable optical band, and
a large molar extinction coe=cient remains highly desirable.
The PL spectra are shifted to a slightly longer wavelength as a
function of size and materials. Tuned CQD color and PL can
be achieved by controlling the temperature and time during
their synthesis process.13

The most fascinating properties of CQDs are the PL
emission due to the surface state and core-related emission.
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Honeycomb Boron Carbon Nitride as High-Performance Anode
Material for Li-Ion Batteries

Indrapal Karbhal,[a, b] Vikash Chaturvedi,[a, b] Apurva Patrike,[a, b] Poonam Yadav,[a, b] and

Manjusha V. Shelke*[a, b]

Abstract: 3D Porous carbon-based materials are well known

for their excellent mechanical and electrochemical properties

for various energy storage applications including Li-ion

Battery (LIB) anodes. However, their commercial application is

limited due to their low theoretical specific capacity. Heter-

oatom doping in carbonaceous networks proved an efficient

way to modify the surface properties, which considerably

improves the Li intake capacity and Li diffusion in porous

carbon materials. In this work, we have synthesized 3D

honeycomb boron carbon nitride (HBCN) from boric acid,

glucose, and cyanamide. Silica nanoparticles (SiO2 NPs) are

used as structure-directing agents to replicate well-organized

honeycomb structures. HBCN possesses a high specific

surface area (SSA) of ~597 m2g�1, with a uniform porosity

distribution, low charge transfer resistance, and steady Li flux.

When analyzed as an anode material for LIB, HBCN demon-

strated an excellent specific capacity of ~652 mAhg�1 and

408 mAhg�1 at an input current density of 100 mAg�1 and

1 Ag�1 respectively and an energy density of 227 Whkg�1 at

1 C rate in a full cell LIB. These results indicate that the

doping of B and N hetero atoms is significantly advantageous

for LIBs application.

Introduction

The rechargeable Li-ion Battery (LIB) is the most extensively

used energy storage system for consumer electronics applica-

tions due to its compact size, high energy density, and

sufficiently long cycle life.[1] LIBs hold the potential to replace

petroleum as a primary fuel in the automotive sector and are

considered the most promising energy storage system for the

next-generation hybrid electric vehicles (HEVs). The increased

demands of high energy density, high capacity, low weight, low

cost, and longer lifespan are achieved by the vital selection of

electrode materials.[2] Graphite, being the state-of-the-art anode

material for LIB, still faces problems to satisfy the ever-

increasing energy/power density requirements due to its

limited theoretical capacity (372 mAhg�1). Hence, to achieve

high energy demands, significant efforts have been employed

for the development of alternate carbon-based anode chem-

istries, due to their robust architectural stability and superior

electrochemical behavior.[3] Properties, such as unique structural

morphology, large pore volume, excellent mechanical and

thermal stability, less expensive with easier availability, etc.

makes these carbon materials an obvious choice for designing

electrode for LIBs and several other applications.[4-8] Moreover,

systematic doping of heteroatoms like Boron (B), Nitrogen (N),

Phosphorous (P), Sulfur (S), and Fluorine (F) in the carbon matrix

can potentially tune the surface, electronic, and diffusion

properties of carbon materials to enhance the theoretical limits

on specific capacity.[9-12] N doping in the carbonaceous frame-

work has been most comprehensively studied and resulted in a

significant enhancement in the electrochemical behavior of

graphitic and porous carbon. N atoms generally bond with

carbon atoms with three common bonding configurations

named pyridinic N, pyrrolic N, and graphitic N in the carbon

matrix replacing carbon.[13,14] Similarly, Boron is an equally

important dopant that is known to induce the complementary

electronic properties to those of Nitrogen leading to specific

application purposes.[15] Combined doping of N and B is also

helpful in achieving high doping efficiency in a synergetic

manner.[16,17] Boron carbon nitride (BCN) is an intermediate of

semi-metallic graphene and insulating boron nitride (BN). BCN

has found a place in several applications such as neutron

absorbers, catalysts, and energy storage devices. BCN-based

porous carbon materials are frequently reported as excellent

supercapacitor electrodes due to the presence of both electro-

philic and nucleophilic centers.[18,19] The presence of these active

centers plays a key role to enhance the specific functionalities

of these materials according to desired applications. Combined

effects of heteroatom doping, porous carbon architecture,

excellent charge transfer and ion diffusion properties of the

doped surface, and higher defect density are expected to boost

the electrochemical behavior of B, N doped carbon. BCN has

been synthesized in various structural forms right from zero-

dimensional (0 D),[20,21] 1 D,[22–24] and 2 D[25] in various literature

for a range of applications. Interestingly, 3D BCN with porous

morphology and controlled carbonaceous architecture has

been reported scarcely in the literature.

Although it is a great challenge to design a 3D porous

morphology with a ternary B
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Keywords: 
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a b s t r a c t 

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

1. Introduction 

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

∗ Corresponding authors. 
E-mail addresses: ikarbhal@gmail.com (I. Karbhal), debmanas@yahoo.com (M.K. Deb) . 

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

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

Methylene blue (MB), which is also known as methylthioninium 

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

https://doi.org/10.1016/j.cartre.2023.100248 
Received 11 October 2022; Received in revised form 12 December 2022; Accepted 14 January 2023 
2667-0569/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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its application in the adsorption studies. Accordingly, the synthesized material will be employed for wastewater 
treatment as a reusable adsorbent of MB in the near future with high efficiency and appreciable stability. In 
addition, the material has several other future applications such as electrode material for supercapacitor battery, 
sensor, adsorbent for metal ions and biomolecules, etc. 

1. Introduction 

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

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

Methylene blue (MB), which is also known as methylthioninium 

chloride, is a synthetic basic dye. It is an organic chloride salt that has 
3,7-bis(dimethylamino)phenothiazine-5-ium as the counter ion ( Fig. 1 ). 
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a b s t r a c t 

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

1. Introduction 

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

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

Methylene blue (MB), which is also known as methylthioninium 

chloride, is a synthetic basic dye. It is an organic chloride salt that has 
3,7-bis(dimethylamino)phenothiazine-5-ium as the counter ion ( Fig. 1 ). 
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ABSTRACT: Multicolor emissive nitrogen-doped carbon quan-
tum dots (CQDs) were synthesized by the hydrothermal method
and characterized using spectroscopic and electron microscopic
techniques. Förster resonance energy transfer (FRET) between
CQDs and gold nanorods (AuNRs) has been investigated that
occurs due to the distinctive overlap of transverse and longitudinal
bands of AuNRs with the fluorescence (FL) spectra of CQDs.
Significant FL quenching (turn-o*) of CQDs by AuNRs and their
recovery (turn-on) have been observed due to etching of AuNRs
and end-to-end assemblies that lead to the detection of
biomolecules like H2O2, glucose, glutathione (GSH), and
acetylcholinesterase (AChE). The redox reaction of Au(0) with
H2O2 results in the decomposition of AuNRs to give Au(I) ions, thereby inducing the fluorescence recovery of CQDs (turn-on).
The interruption of the FRET phenomenon by the production of H2O2 from the reaction of glucose oxidase in the presence of
glucose and a thiol-containing compound from the reaction of acetylthiocholine and the AChE enzyme causes the FL recovery of
CQDs, respectively. Moreover, the assembly of AuNRs leads to the FRET disruption, and FL turn-on signals were found to be
measures of GSH. In comparison to the UV−visible approach, the FL measurements through the FRET process are found to be
more sensitive under the same reaction conditions. The practical applicability of the proposed sensing system has been verified using
human plasma samples.

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

1. INTRODUCTION

Carbon quantum dots (CQDs) have attracted immense
attention worldwide due to their spellbinding photolumines-
cence (PL) and electrochemical properties.1−5 They have been
used in a variety of applications ranging from optoelectronic
devices to biomedical fields like bioimaging and biomolecule
sensing.2−4 Doping of CQDs primarily with nitrogen has
demonstrated to be e*ective in enhancing their emission
properties, quantum yields (QYs), and stabilizing excitons due
to surface passivation.5 CQDs appear to be a rising star in the
field of luminescence material because of their unique optical
and electronic behavior, photostability, environment friend-
liness, low toxicity, and high chemical stability and are found to
be an alternative potential material against semiconductor
quantum dots and organic dyes.6−8 To improve the PL
e=ciency, di*erent strategies and raw materials have been used
to synthesize CQDs with high QYs.9,10 However, there are
certain areas that require in-depth findings such as uncertainty
about PL mechanisms and the limiting application of blue-

emitting CQDs in the biological field. For an in-depth
investigation of the PL mechanism, synthesis, characterization,
and PL behavior of multicolor emissive CQDs are imperi-
ous.11,12 Consequently, the synthesis of mild, facile, novel
multicolor CQDs with a good QY, a tunable optical band, and
a large molar extinction coe=cient remains highly desirable.
The PL spectra are shifted to a slightly longer wavelength as a
function of size and materials. Tuned CQD color and PL can
be achieved by controlling the temperature and time during
their synthesis process.13

The most fascinating properties of CQDs are the PL
emission due to the surface state and core-related emission.
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due to their excessive volume expansion 
and pulverization in addition to low con-
ductivity.[5] Alloying-type metal electrodes 
also face the issues of agglomeration and 
capacity fading with cycling.[6]

Carbon-based nanomaterials such as 
graphite, carbon nanotubes (CNT), Gra-
phene, and porous carbon are widely 
accepted as durable electrode materials 
in electrochemical devices due to excel-
lent chemical stability, good electrical 
conductivity, widespread availability, and 
electrochemical stability under harsh 
conditions.[7–12] They usually possess 
high surface area but the specific capaci-
ties of these materials are often not very 
high due to inherent inferior theoretical 
capacity values. Interestingly, heteroatom-
doped carbons like Nitrogen-, Sulphur-, 
Fluorine-, Boron- doped carbons can have 

additional functionalities and invariably lift the limits on charge 
storage capacities.[11,13] Few-layered boron carbon nitride (BCN) 
nanosheets, as analogues of graphene, have shown superior 
Li+ storage capacities because of the polarity of BN bonds.[14] 
The high density of >BN< and CN< groups ensures a high 
concentration of redox centres for reaction with Li+ ions, thus 
ensuring higher charge storage capacity.[15] Additionally, dimen-
sionality control is a very important way to engineer carbon-
based materials. 1D, 2D, and 3D carbon materials possess an 
unusual set of properties that are required for the development 
of electrode materials used in different applications. Especially, 
1D nanomaterials are of great interest because of their high L/D 
ratio (aspect ratio) and mechanical robustness which shortens 
the diffusion path length and provides good stress tolerance.[16]

The nanotube morphology is advantageous because Na+/Li+ 
ions can diffuse into sites either on the outer or the inner sur-
face of hollow boron carbon nitride nanotubes (BCN-NTs). Also, 
Na+/Li+ ions can be inserted within the BCN layers of BCN-
NTs.[14,17] These properties such as high conductivity, doping, and 
dimensionality tuning make 1D-doped CNTs one of the most 
interesting electrode materials for energy storage applications.

BCN has been synthesized by various methods as discussed in 
previous reports.[18,19,20] In brief, Shelimov and Mokovits reported 
the first synthesis of arrays of C/BN/C using acetylene and 
trichlorobenzene over an anodic alumina template via pyrolysis. 
BCN-NTs grown by bias-assisted hot-filament method from B2H6, 

A unique approach has been applied for the synthesis of 1D boron carbon 

nitride nanotubes (BCN-NTs) using MnO2 nanowires as templates. BCN-NTs 

have been evaluated in Na-ion batteries, Li-ion batteries, and supercapacitors 

as electrode material and exhibited excellent and stable electrochemical perfor-

mance. BCN-NTs as an anode for Na-ion battery has been shown to be highly 

stable up to 3000 cycles with capacity retention of 95 mAh g−1, at a high current 

density of 1 A g−1. In the case of the Li-ion battery, these BCN-NTs show a 

specific capacity of 563 mAh g−1 at a current density of 50 mA g−1. Finally, when 

used as an electrode for a supercapacitor, BCN-NTs display a specific capacity 

of 221 F g−1 at a current density of 3 A g−1 and 168 F g−1 even at a very high 

current density of 30 A g−1 exemplifying the excellent rate performance. The 

multifunctionality and stable performance of BCN-NTs among various electro-

chemical energy storage systems highlight the robustness of the material and 

make it an excellent candidate for scalable production and commercialization.
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1. Introduction

A surge in demand for clean and sustainable energy storage 
devices has presented the need for the development of low-cost, 
ubiquitous, and marvellously engineered electrode materials. 
Carbons, metals, metal oxides, chalcogenides, and conducting 
polymers are some of the materials that are frequently used 
as an electrode for electrochemical charge storage.[1,2–4] Metal 
oxides and chalcogenides have very high theoretical specific 
capacity but they lose their capacity gradually during cycling 

© 2022 The Authors. Advanced Materials Interfaces published by 
Wiley-VCH GmbH. This is an open access article under the terms of the 
Creative Commons Attribution License, which permits use, distribution and 
reproduction in any medium, provided the original work is properly cited.
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a b s t r a c t 

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

1. Introduction 

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

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

Methylene blue (MB), which is also known as methylthioninium 

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

https://doi.org/10.1016/j.cartre.2023.100248 
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ABSTRACT: Multicolor emissive nitrogen-doped carbon quan-
tum dots (CQDs) were synthesized by the hydrothermal method
and characterized using spectroscopic and electron microscopic
techniques. Förster resonance energy transfer (FRET) between
CQDs and gold nanorods (AuNRs) has been investigated that
occurs due to the distinctive overlap of transverse and longitudinal
bands of AuNRs with the fluorescence (FL) spectra of CQDs.
Significant FL quenching (turn-o*) of CQDs by AuNRs and their
recovery (turn-on) have been observed due to etching of AuNRs
and end-to-end assemblies that lead to the detection of
biomolecules like H2O2, glucose, glutathione (GSH), and
acetylcholinesterase (AChE). The redox reaction of Au(0) with
H2O2 results in the decomposition of AuNRs to give Au(I) ions, thereby inducing the fluorescence recovery of CQDs (turn-on).
The interruption of the FRET phenomenon by the production of H2O2 from the reaction of glucose oxidase in the presence of
glucose and a thiol-containing compound from the reaction of acetylthiocholine and the AChE enzyme causes the FL recovery of
CQDs, respectively. Moreover, the assembly of AuNRs leads to the FRET disruption, and FL turn-on signals were found to be
measures of GSH. In comparison to the UV−visible approach, the FL measurements through the FRET process are found to be
more sensitive under the same reaction conditions. The practical applicability of the proposed sensing system has been verified using
human plasma samples.

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

1. INTRODUCTION

Carbon quantum dots (CQDs) have attracted immense
attention worldwide due to their spellbinding photolumines-
cence (PL) and electrochemical properties.1−5 They have been
used in a variety of applications ranging from optoelectronic
devices to biomedical fields like bioimaging and biomolecule
sensing.2−4 Doping of CQDs primarily with nitrogen has
demonstrated to be e*ective in enhancing their emission
properties, quantum yields (QYs), and stabilizing excitons due
to surface passivation.5 CQDs appear to be a rising star in the
field of luminescence material because of their unique optical
and electronic behavior, photostability, environment friend-
liness, low toxicity, and high chemical stability and are found to
be an alternative potential material against semiconductor
quantum dots and organic dyes.6−8 To improve the PL
e=ciency, di*erent strategies and raw materials have been used
to synthesize CQDs with high QYs.9,10 However, there are
certain areas that require in-depth findings such as uncertainty
about PL mechanisms and the limiting application of blue-

emitting CQDs in the biological field. For an in-depth
investigation of the PL mechanism, synthesis, characterization,
and PL behavior of multicolor emissive CQDs are imperi-
ous.11,12 Consequently, the synthesis of mild, facile, novel
multicolor CQDs with a good QY, a tunable optical band, and
a large molar extinction coe=cient remains highly desirable.
The PL spectra are shifted to a slightly longer wavelength as a
function of size and materials. Tuned CQD color and PL can
be achieved by controlling the temperature and time during
their synthesis process.13

The most fascinating properties of CQDs are the PL
emission due to the surface state and core-related emission.
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Keywords: 
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a b s t r a c t 

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

1. Introduction 

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

∗ Corresponding authors. 
E-mail addresses: ikarbhal@gmail.com (I. Karbhal), debmanas@yahoo.com (M.K. Deb) . 

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

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

Methylene blue (MB), which is also known as methylthioninium 

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

https://doi.org/10.1016/j.cartre.2023.100248 
Received 11 October 2022; Received in revised form 12 December 2022; Accepted 14 January 2023 
2667-0569/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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N-doped, silver, and cerium co-doped carbon quantum dots based sensor 
for detection of Hg2+ and captopril 
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A R T I C L E  I N F O   

Keywords: 
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A B S T R A C T   

A stable carbon quantum dots doped with nitrogen (N-CQDs), co-doped with silver (N/Ag-CQDs), and co-doped 
with cerium N/Ce-CQDs were synthesized using hydrothermal method. As-synthesized N/Ag-CQDs and N/Ce- 
CQDs showed high quantum yield compared to N-CQDs. These carbon quantum dots were used as a probe for 
the detection of mercury and captopril. The 昀氀uorescence quenching (turn-off) of N-CQDs, N/Ag-CQDs and N/Ce- 
CQDs was occured with the addition of Hg2+ ion. On the other hand, captopril showed 昀氀uorescence recovery 
(turn-on) of N-CQDs, N/Ag-CQDs and N/Ce-CQDs which are quenched by Hg2+ ion. The 昀氀uorescence recovery of 
CQDs is due to the high af昀椀nity of thiol group of captopril towards Hg2+ ion to form Hg-S bonds. On the basis of 
昀氀uorescence quenching (turn-off), Hg2+ was determined with low limit of detection of 1.43 nM, 0.93 nM and 
1.38 nM using N-CQDs, N/Ag-CQDs and N/Ce-CQDs, respectively as 昀氀uorescence nanoprobes. The 昀氀uorescence 
turn-on of the CQDs has been applied for the detection of captopril with low limit of detection of 1.65 µM, 0.46 
µM and 1.22 µM using N-CQDs, N/Ag-CQDs, and N/Ce-CQDs respectively. The developed sensing probe showed 
good sensitivity and high 昀氀uorescence ef昀椀ciencies.   

1. Introduction 

In recent years, carbon quantum dots (CQDs) luminescence ef昀椀-
ciency was evaluated in a useful way like heteroatom doping [1–3]. 
Compared with undoped CQDs, non-metallic atom like nitrogen doping 
on CQDs decreases some surface defects, increases their optical prop-
erties and quantum yields. CQDs doped with non-metallic atom (N) in 
combination with either co-doping with metal (Ag+) and rare earth 
element (Ce3+) could provide very bright 昀氀uorescence with good surface 
passivation, resistance to photobleaching and ultra-high photo-
luminescence quantum yields because of excitation energy traps [4–7]. 
The photoluminescence mechanism of heteroatom CQDs or co-doped 
CQDs depends on energy traps and conjugated electronic structure. 
The co-dopant silver (Ag+) is used as biocompatible element with ni-
trogen passivated surface of CQDs, which enables the participation of 
lone pair electron of nitrogen for effectively enhancement of quantum 
yields [6,8–9]. On the other hand silver act as a strong lewis acid which 
has high af昀椀nity for nitrogen donor atom, that could result in formation 

of a stable complex between Ag-N by electron transfer mechanism and 
the outcome was successfully synthesized N/Ag-CQDs. In the N/Ce- 
CQDs, carboxyl group of CQDs can coordinate with Ce3+ in the inter-
stitial state and provide more electrons for the CQDs. Cerium shows high 
stability in Ce3+ state, which protects the 4f energy level from the 
crystalline 昀椀eld and external chemical environment, and is used as an 
antioxidant for biomedical applications [10–14]. The applications of 
single heteroatom doped and co-doped CQDs have been reported for 
detection of drugs like daunorubicin [15], methimazole [16], gemcita-
bine [17], levodopa [18], cisplatin [19], and heavy metal ions like iron 
[20], arsenic [21], mercury [22], lead [23], organic pollutants [24], 
peroxides [25] and copper [26]. 

Mercury (Hg2+) is a toxic heavy metal pollutant and has become a 
serious problem worldwide because of its endanger impact on human 
health [27]. For the sake of human health, it causes serious damage to 
kidney, brain, endocrine system and central nervous system even at very 
low concentration. [28–29] Numerous analytical techniques such as 
colorimetric [30], 昀氀uoremetric [31], electrochemical [32] and surface 

* Corresponding author. 
E-mail address: manmohanchem@gmail.com (M.L. Satnami).  
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• AuNPs/α-CD based colorimetric method for detection of malathion

pesticides.

• Mechanism is based on the non-covalent and H-bonding interaction of
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• Applications to the determination of malathion in vegetable samples.

• Advantages of present method are simple, sensitive, selective and

excellent recovery %.
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Abstract

Herein, a rapid, precise alpha-cyclodextrin (α-CD) based gold nanoparticles (AuNPs) for

selective detection of malathion pesticides has been reported. These are organophosphorus

pesticides (OPPs), that can cause a neurological disease by inhibiting the activity of

acetylcholinesterase (AChE). It is important to exploit a quick and sensitive approach for

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

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

The physical and chemical properties of synthesized alpha-cyclodextrin stabilized gold

nanoparticles (AuNPs/α-CD) were studied with various characterization techniques,

including UV–visible spectroscopy, TEM, DLS and FTIR. The designed sensing system

displayed linearity in the broad range of malathion concentrations, 10–600 ng mL  with a

limit of detection and the limit of quantification values 4.03 ng mL  and 12.96 ng mL ,

respectively. The application of the designed chemical sensor was extended to the

malathion pesticide determination in real samples such as vegetables, which resulted in

almost 100% recovery rates in all the spiked samples. Thus, due to these advantages, the

present study established a selective, facile and sensitive colorimetric platform for the direct

detection of malathion within a very short time (5 min) with a low detection limit. The

practicality of the constructed platform was further executed by the detection of the

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

Copyright © 2023 American Chemical Society

2

2

2

2
–1 –1

–1 –1

Keywords

AgNPs/PVA Plasmonic Colorimetry Paper-Based Colorimetry Vitamin B Leafy Vegetables Grains2

Subjects

Colorimetry Metal Nanoparticles Nutrition Organic Compounds Plasmonics

 
 

5/6/25, 1:56 PM Dual-Mode Plasmonic and Paper-Based Colorimetric Assays for the Determination of Riboflavin in Green Leafy Vegetables and Who…

https://pubs.acs.org/doi/10.1021/acsfoodscitech.3c00235 2/6

https://pubs.acs.org/action/doSearch?action=search&AllField=Agnps%2Fpva&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Plasmonic+Colorimetry&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Paper-based+Colorimetry&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Vitamin+B2&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Leafy+Vegetables&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Grains&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291992&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291938&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=292101&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=292178&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291627&ref=nofulltext
https://pubs.acs.org/


Materials Chemistry and Physics
Volume ���, � October ����, ������

Graphene-silver nano-ink for inkjet printing

of paper electrode for electrochemical

sensing of 4-nitrophenol

Monisha , Tushar Kant , Tikeshwari , Kamlesh Shrivas , Antresh Kumar ,

Khemchand Dewangan 

Show more

https://doi.org/��.����/j.matchemphys.����.������

Get rights and content

Highlights

• Printed paper electrode (PPE) with graphene (Gr)-silver (Ag) was used

as electrochemical sensing for 4-nitrophenol (4-NP).

• Inkjet printer was employed to print formulated Gr-Ag NI on photo

paper and sintered at 200 °C for 30 min to make electrode.

• Gr-Ag/PPE was used as a working electrode in cyclic voltammetry for

4-NP determination.

• Gr-Ag/PPE provides a low cost, decomposable, and user-friendly sensor

for monitoring of 4-NP in environmental water sample.
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Abstract

Here, an inkjet printed paper electrode (PPE) decorated with graphene (Gr)-silver (Ag)

nanocomposite was exploited as an electrochemical sensing probe for analysis of 4-

nitrophenol (4-NP) in environmental water samples. In this work, 4% Gr-Ag nanocomposite

ink (NI) was prepared in ethanol, ethylene glycol, and glycerol in the ratio of 50:45:5, which

possess surface tension and viscosity of 36 mN m  and 11 mPa s, respectively. The office

inkjet printer was employed to print formulated Gr-Ag NI on digital photo paper, followed

by sintered at 200 °C for 30 min to make effective conducting tracks for the sensing of 4-NP.

Gr-Ag NI-based PPE was used as a working electrode in cyclic voltammetry. The working

principle of detection is based on the electrocatalytic reduction process of 4-NP on the

electrode surface. A good linearity range of 3.125–100 μM was observed, achieving a

detection limit of 2.7 μM to measure 4-NP. Thus, the developed PPE holds considerable

potential and offers an economical, biodegradable, and user-friendly sensor for future

applications in the monitoring of 4-NP in environmental water samples.
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We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped
silver nanoparticles (AgNPs) to detect vitamin B  in food samples. Plasmonic colorimetry shifts the
plasmonic band from 405 to 445 nm in the presence of B , while the paper-based method changes
the color of AgNPs from yellow to reddish yellow. B  levels were quanti�ed with a smartphone-
assisted RGB color detector app. Experimental and density functional theory investigations
validated the selective ribo�avin–AgNP interaction. The plasmonic assay detected B  in the range of
0.01–1.0 μg mL  with a detection limit of 0.008 μg mL , while the paper-based assay detected in
the range of 0.2–2.0 μg mL  with a detection limit of 0.09 μg mL . Both methods had low relative
standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-effective, user-friendly,
paper-based assay is particularly suitable for resource-limited settings, validated against high-
performance liquid chromatography and Student’s t-test for accuracy.
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Abstract

During the summer and winter periods of 2019–2020, we conducted sampling of �ne mode ambient
aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl), central
Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial region
(EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included the
mass absorption coe�cient, mass absorption e�ciency, mass scattering e�ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e�ciencies.
We observed the highest absorption in the near ultraviolet–visible wavelength range (200–400 nm),
with CHR showing the highest absorption compared to the other two sites, WHR and EHR,
respectively. Across the wavelength range of 200–1100 nm, the overall contribution of black carbon
to light attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV–visible wavelengths, providing evidence of its non-trivial presence over
the Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to
net warming at these sites. The �ndings of this ground-based study contribute to our understanding
of the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier
regions.
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We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped
silver nanoparticles (AgNPs) to detect vitamin B  in food samples. Plasmonic colorimetry shifts the
plasmonic band from 405 to 445 nm in the presence of B , while the paper-based method changes
the color of AgNPs from yellow to reddish yellow. B  levels were quanti�ed with a smartphone-
assisted RGB color detector app. Experimental and density functional theory investigations
validated the selective ribo�avin–AgNP interaction. The plasmonic assay detected B  in the range of
0.01–1.0 μg mL  with a detection limit of 0.008 μg mL , while the paper-based assay detected in
the range of 0.2–2.0 μg mL  with a detection limit of 0.09 μg mL . Both methods had low relative
standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-effective, user-friendly,
paper-based assay is particularly suitable for resource-limited settings, validated against high-
performance liquid chromatography and Student’s t-test for accuracy.

Copyright © 2023 American Chemical Society

2

2

2

2
–1 –1

–1 –1

Keywords

AgNPs/PVA Plasmonic Colorimetry Paper-Based Colorimetry Vitamin B Leafy Vegetables Grains2

Subjects

Colorimetry Metal Nanoparticles Nutrition Organic Compounds Plasmonics

 
 

5/6/25, 1:56 PM Dual-Mode Plasmonic and Paper-Based Colorimetric Assays for the Determination of Riboflavin in Green Leafy Vegetables and Who…

https://pubs.acs.org/doi/10.1021/acsfoodscitech.3c00235 2/6

https://pubs.acs.org/action/doSearch?action=search&AllField=Agnps%2Fpva&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Plasmonic+Colorimetry&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Paper-based+Colorimetry&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Vitamin+B2&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Leafy+Vegetables&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Grains&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291992&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291938&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=292101&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=292178&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291627&ref=nofulltext
https://pubs.acs.org/


ADVERTISEMENT

 Get e-Alerts

ARTICLE | August 8, 2023

Optical Properties of Fine Mode Aerosols over High-Altitude
Himalayan Glacier Regions

, , , , , ,
, , , , , ,

, , , , , ,
, , and

ACS Earth and Space Chemistry

Cite this: ACS Earth Space Chem.  2023, 7, 8, 1536–1544

https://doi.org/10.1021/acsearthspacechem.3c00088

Copyright © 2023 American Chemical Society

Request reuse permissions


Cite

ì
Share

ë

Jump to

Sushant Ranjan Verma Shamsh Pervez* Judith C. Chow John G. Watson Syed Muzaffarali Andrabi Papiya Mandal
Noor Afshan Khan Suresh Tiwari Umesh Chandra Dumka Rajan K. Chakrabarty Madhuri Verma Yasmeen Fatima Pervez
Archi Mishra Aishwaryashri Tamrakar Hulivahana Nagaraju Sowmya Manas Kanti Deb Kallol K. Ghosh Vikas Kumar Jain
Indrapal Karbhal Kamlesh Shrivas Manmohan Lal Satnami

 Access Through Your Institution Other Access Options

 Supporting Information (1)

Article Views

334
Altmetric

2
Citations

3
Learn about these metrics

Published August 8, 2023 

 
 

5/6/25, 2:01 PM Optical Properties of Fine Mode Aerosols over High-Altitude Himalayan Glacier Regions | ACS Earth and Space Chemistry

https://pubs.acs.org/doi/10.1021/acsearthspacechem.3c00088 1/6

http://acsmediakit.org/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuMfB56W46rRDBEFb-YjiZdSQlNMHE1MV5twnPUOYOMDWmK4ajzFNwkGTEUO5kiYluivhgyW5odfUK0-yW-TBj60nqM-BQYPwY2zjPRCGp7teymmFcukdg6NTW3VlGkOb4igJRC6l9AroY9LwIqMPRSpzbgwSimz4W7l5OILswhIOGvHIkPCRb9kwuASvAkOPSZsiu7CQeGgJLGwMEcdRXru2pl032UvUmJlpgnqgL1K19FnUHFsTbeuhvo4IvEOnYP5f-uzBvYFtLVWIBQyNM6Oi_WlPV9fvJl3E5maXDmxm9wPHpXF7wINvtSLX9ALu_2cULqiV2VdJr_lCLjZjEoosSJxqQsry2K7pmU83X00cz9-qK7EuMldpRIBsz9yRgowakpBB2-hj0&sai=AMfl-YQHFMxi3CxtQ_n47QxpBOTpUuLSwmNu-xYCS_0t7TqO9rR06CHTXQde6YBV2YSOvXm04clARAYGc6JiBOLN-FIlwx1aGbUYQyJuEUsFm1e2CJQAvai5WLqP741YnrKYS7uW&sig=Cg0ArKJSzFqaO-fvSXF8&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://pubs.acs.org/curated-content%3Futm_source%3Dpubsw%26utm_medium%3Ddisplay%26utm_campaign%3DIC001_ST0001D_T005453_0724_DMS_Curated_Content_Ads%26src%3DIC001_ST0001D_T005453_0724_DMS_Curated_Content_Ads
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuMfB56W46rRDBEFb-YjiZdSQlNMHE1MV5twnPUOYOMDWmK4ajzFNwkGTEUO5kiYluivhgyW5odfUK0-yW-TBj60nqM-BQYPwY2zjPRCGp7teymmFcukdg6NTW3VlGkOb4igJRC6l9AroY9LwIqMPRSpzbgwSimz4W7l5OILswhIOGvHIkPCRb9kwuASvAkOPSZsiu7CQeGgJLGwMEcdRXru2pl032UvUmJlpgnqgL1K19FnUHFsTbeuhvo4IvEOnYP5f-uzBvYFtLVWIBQyNM6Oi_WlPV9fvJl3E5maXDmxm9wPHpXF7wINvtSLX9ALu_2cULqiV2VdJr_lCLjZjEoosSJxqQsry2K7pmU83X00cz9-qK7EuMldpRIBsz9yRgowakpBB2-hj0&sai=AMfl-YQHFMxi3CxtQ_n47QxpBOTpUuLSwmNu-xYCS_0t7TqO9rR06CHTXQde6YBV2YSOvXm04clARAYGc6JiBOLN-FIlwx1aGbUYQyJuEUsFm1e2CJQAvai5WLqP741YnrKYS7uW&sig=Cg0ArKJSzFqaO-fvSXF8&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://pubs.acs.org/curated-content%3Futm_source%3Dpubsw%26utm_medium%3Ddisplay%26utm_campaign%3DIC001_ST0001D_T005453_0724_DMS_Curated_Content_Ads%26src%3DIC001_ST0001D_T005453_0724_DMS_Curated_Content_Ads
https://pubs.acs.org/journal/aesccq
https://pubs.acs.org/journal/aesccq
https://doi.org/10.1021/acsearthspacechem.3c00088
https://pubs.acs.org/servlet/linkout?type=rightslink&url=startPage%3D1536%26pageCount%3D9%26copyright%3DAmerican%2BChemical%2BSociety%26author%3DSushant%2BRanjan%2BVerma%252C%2BShamsh%2BPervez%252C%2BJudith%2BC.%2BChow%252C%2Bet%2Bal%26orderBeanReset%3Dtrue%26imprint%3DAmerican%2BChemical%2BSociety%26volumeNum%3D7%26issueNum%3D8%26contentID%3Dacsearthspacechem.3c00088%26title%3DOptical%2BProperties%2Bof%2BFine%2BMode%2BAerosols%2Bover%2BHigh-Altitude%2BHimalayan%2BGlacier%2BRegions%26numPages%3D9%26pa%3D%26issn%3D2472-3452%26publisherName%3Dacs%26publication%3Daesccq%26rpt%3Dn%26endPage%3D1544%26publicationDate%3DAugust%2B2023
https://pubs.acs.org/
Hp
Typewritten text
499

Hp
Highlight

Hp
Highlight



Read this Article

Abstract

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

Copyright © 2023 American Chemical Society

Keywords

Light-Absorbing Aerosols Carbonaceous Matters Radiative Forcing Himalayan Glacier

Brown And Black Carbon

Subjects

Absorption Aerosols Optical Properties Redox Reactions Scattering

 
 

5/6/25, 2:01 PM Optical Properties of Fine Mode Aerosols over High-Altitude Himalayan Glacier Regions | ACS Earth and Space Chemistry

https://pubs.acs.org/doi/10.1021/acsearthspacechem.3c00088 2/6

https://pubs.acs.org/action/doSearch?action=search&AllField=Light-absorbing+Aerosols&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Carbonaceous+Matters&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Radiative+Forcing&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Himalayan+Glacier&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?action=search&AllField=Brown+And+Black+Carbon&qsSearchArea=AllField&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291342&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=292597&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=292055&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291719&ref=nofulltext
https://pubs.acs.org/action/doSearch?ConceptID=291573&ref=nofulltext
https://pubs.acs.org/


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

  

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

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

(Home.aspx)

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

(Home.aspx)

PART-B

(SCIENCE)
ISSN: 0970-5910

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

performance Supercapacitor
(AbstractView.aspx?PID=2023-36-2-5)

Author(s): Vaibhav Dixit (search.aspx?key=Vaibhav Dixit), Rajiv Nayan (search.aspx?key=Rajiv Nayan), Shubhra

Sinha (search.aspx?key=Shubhra Sinha), Suryakant Manikpuri (search.aspx?key=Suryakant Manikpuri),

Manmohan L. Satnami (search.aspx?key=Manmohan L. Satnami), Kallol K. Ghosh (search.aspx?key=Kallol K.

Abstract View

 

   

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

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

search  

Submit Article (SubmitArticle.aspx)

5/6/25, 2:10 PM JRUB-

https://jru-b.com/AbstractView.aspx?PID=2023-36-2-5 1/16

https://jru-b.com/AboutJournal.aspx
https://jru-b.com/ContactUs.aspx
https://jru-a.com/
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=%27Journal+of+Ravishankar+University%27&btnG=
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/Home.aspx
https://jru-b.com/AbstractView.aspx?PID=2023-36-2-5
https://jru-b.com/AbstractView.aspx?PID=2023-36-2-5
https://jru-b.com/AbstractView.aspx?PID=2023-36-2-5
https://jru-b.com/AbstractView.aspx?PID=2023-36-2-5
https://jru-b.com/search.aspx?key=Vaibhav%20Dixit
https://jru-b.com/search.aspx?key=Vaibhav%20Dixit
https://jru-b.com/search.aspx?key=Rajiv%20Nayan
https://jru-b.com/search.aspx?key=Rajiv%20Nayan
https://jru-b.com/search.aspx?key=Shubhra%20Sinha
https://jru-b.com/search.aspx?key=Shubhra%20Sinha
https://jru-b.com/search.aspx?key=Shubhra%20Sinha
https://jru-b.com/search.aspx?key=Suryakant%20Manikpuri
https://jru-b.com/search.aspx?key=Suryakant%20Manikpuri
https://jru-b.com/search.aspx?key=Manmohan%20L.%20Satnami
https://jru-b.com/search.aspx?key=Manmohan%20L.%20Satnami
https://jru-b.com/search.aspx?key=Kallol%20K.%20Ghosh
https://jru-b.com/search.aspx?key=Kallol%20K.%20Ghosh
https://jru-b.com/Home.aspx
https://jru-b.com/EditorialBoard.aspx
https://jru-b.com/PastIssues.aspx
https://jru-b.com/News.aspx
javascript:__doPostBack('ctl00$Search_lnkbtn','')
https://jru-b.com/SubmitArticle.aspx
https://jru-b.com/SubmitArticle.aspx
Hp
Typewritten text
500



  View HTML

(HTMLPaper.aspx?

Journal=Journal of

Ravishankar

University;PID=2023-

36-2-5)

   View PDF

Ghosh), Manas Kanti Deb (search.aspx?key=Manas Kanti Deb), Shamsh Pervez (search.aspx?key=Shamsh Pervez),

Indrapal Karbhal (search.aspx?key=Indrapal Karbhal)

Email(s): ikarbhal@gmail.com (mailto:ikarbhal@gmail.com)

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

*Corresponding Author: ikarbhal@gmail.com

Published In:   Volume - 36,      Issue - 2,     Year - 2023 (Issues.aspx?VID=36&IID=2)

DOI: 10.52228/JRUB.2023-36-2-5 (https://doi.org/10.52228/JRUB.2023-36-2-5)   

(https://scholar.google.co.in/scholar?q="10.52228/JRUB.2023-36-2-5")

    

ABSTRACT:

A novel composite electrode material has been synthesized using in-situ chemical polymerization of

aniline over the surface of rice straw-derived carbon (RSC). The detailed structural characterization

validates the effective incorporation of granular polyaniline (PANI) over the RSC surface. The

supercapacitor performance of the RSC@PANI electrode was systematically investigated and achieved as

high as speci�c capacitance of 408 Fg-1 at a current density of 1 Ag-1. Moreover, RSC@PANI shows 93%

capacitance retention after 1000 cycles at a current density 10 Ag-1. Apart from its outstanding

electrochemical performance, the resulting RSC@PANI electrode exhibits exceptional characteristics such

as scalability and lightweight properties. This study contributes valuable insights into the synthesis and

characterization of RSC@PANI as a promising electrode material for supercapacitors.
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Abstract

During the summer and winter periods of 2019–2020, we conducted sampling of �ne mode ambient
aerosols in the western Himalayan glacial region (WHR; Thajiwas glacier, 2799 m asl), central
Himalayan glacial region (CHR; Gomukh glacier, 3415 m asl), and eastern Himalayan glacial region
(EHR; Zemu glacier, 2700 m asl). We evaluated the aerosol optical properties, which included the
mass absorption coe�cient, mass absorption e�ciency, mass scattering e�ciency, absorption
angstrom exponent, single scattering albedo, as well as their simple radiative forcing e�ciencies.
We observed the highest absorption in the near ultraviolet–visible wavelength range (200–400 nm),
with CHR showing the highest absorption compared to the other two sites, WHR and EHR,
respectively. Across the wavelength range of 200–1100 nm, the overall contribution of black carbon
to light attenuation was greater than that of brown carbon. However, brown carbon dominated the
absorption in the near UV–visible wavelengths, providing evidence of its non-trivial presence over
the Himalayan region. Additionally, we observed a positive radiative forcing (W/g), which leads to
net warming at these sites. The �ndings of this ground-based study contribute to our understanding
of the light-absorbing nature of carbonaceous aerosols and their impact on the Himalayan glacier
regions.
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We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped
silver nanoparticles (AgNPs) to detect vitamin B  in food samples. Plasmonic colorimetry shifts the
plasmonic band from 405 to 445 nm in the presence of B , while the paper-based method changes
the color of AgNPs from yellow to reddish yellow. B  levels were quanti�ed with a smartphone-
assisted RGB color detector app. Experimental and density functional theory investigations
validated the selective ribo�avin–AgNP interaction. The plasmonic assay detected B  in the range of
0.01–1.0 μg mL  with a detection limit of 0.008 μg mL , while the paper-based assay detected in
the range of 0.2–2.0 μg mL  with a detection limit of 0.09 μg mL . Both methods had low relative
standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-effective, user-friendly,
paper-based assay is particularly suitable for resource-limited settings, validated against high-
performance liquid chromatography and Student’s t-test for accuracy.
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We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped
silver nanoparticles (AgNPs) to detect vitamin B  in food samples. Plasmonic colorimetry shifts the
plasmonic band from 405 to 445 nm in the presence of B , while the paper-based method changes
the color of AgNPs from yellow to reddish yellow. B  levels were quanti�ed with a smartphone-
assisted RGB color detector app. Experimental and density functional theory investigations
validated the selective ribo�avin–AgNP interaction. The plasmonic assay detected B  in the range of
0.01–1.0 μg mL  with a detection limit of 0.008 μg mL , while the paper-based assay detected in
the range of 0.2–2.0 μg mL  with a detection limit of 0.09 μg mL . Both methods had low relative
standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-effective, user-friendly,
paper-based assay is particularly suitable for resource-limited settings, validated against high-
performance liquid chromatography and Student’s t-test for accuracy.
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Abstract

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

Copyright © 2023 American Chemical Society
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We developed plasmonic and paper-based colorimetric assays using poly(vinyl alcohol)-capped
silver nanoparticles (AgNPs) to detect vitamin B  in food samples. Plasmonic colorimetry shifts the
plasmonic band from 405 to 445 nm in the presence of B , while the paper-based method changes
the color of AgNPs from yellow to reddish yellow. B  levels were quanti�ed with a smartphone-
assisted RGB color detector app. Experimental and density functional theory investigations
validated the selective ribo�avin–AgNP interaction. The plasmonic assay detected B  in the range of
0.01–1.0 μg mL  with a detection limit of 0.008 μg mL , while the paper-based assay detected in
the range of 0.2–2.0 μg mL  with a detection limit of 0.09 μg mL . Both methods had low relative
standard deviations of 3.5% (plasmonic) and 4.7% (paper-based). The cost-effective, user-friendly,
paper-based assay is particularly suitable for resource-limited settings, validated against high-
performance liquid chromatography and Student’s t-test for accuracy.

Copyright © 2023 American Chemical Society
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Abstract

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

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

significant progress in portable colorimetric chemical sensing devices, revolutionizing on-the-spot

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

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

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

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

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

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

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

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

free, cost-effective, and portable colorimetric sensing, enabling real-time analysis and remote monitoring.
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This article is part of the themed collections: Fundamental Processes in Optical Nanomaterials ,

Nanoscale and Nanoscale Horizons: Nanodevices  and Recent Review Articles

1.  Introduction

The determination of heavy metals, biomolecules, pesticides, volatile organic compounds (VOCs), drugs,

and several other materials plays a vital role in clinical, environmental, and food safety applications. In

clinical backgrounds, the exact exposure of biomolecules, such as proteins and genetic markers, is vital for

diagnosing diseases, monitoring treatment efficacy, and ensuring optimal patient care. Environmental

monitoring relies on the analysis of heavy metals and VOCs to assess pollution levels, identify sources of

contamination, and protect ecosystems and human health. Pesticide analysis is essential in agricultural

practices to ensure safe and sustainable food production while minimizing environmental impact.

Additionally, in food safety, the identification of contaminants and nutrients is critical for ensuring the

quality and safety of food products and safeguarding consumersʼ well-being. Overall, precise

determination of these substances in different contexts is indispensable for public health protection,

environmental preservation, and maintaining high food safety standards.

Numerous analytical methods are utilized in diverse applications for identification and examination of

metals, biomolecules, toxicants, and various other substances. For metal detection, methods such as

atomic absorption spectroscopy (AAS),  inductively coupled plasma-atomic emission spectroscopy (ICP-

AES),  ICP-mass spectrometry (MS),  fluorimetry,  and electroanalytical methods  are commonly

utilized. In the analysis of biomolecules, pesticides, drugs, and volatile organic compounds (VOCs) from

environmental, clinical, food, and industrial samples, techniques like fluorimetry,  electroanalytical

methods,  high-performance liquid chromatography (HPLC),  gas chromatography (GC),  liquid

chromatography-mass spectrometry (LC-MS),  and gas chromatography-mass spectrometry (GC-MS)

are widely used. The selection of specific methods depends on the nature of the substances being
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Abstract 

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

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

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

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

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

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

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

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

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

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

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

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

to protein structure denaturation. 

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

 

Graphical abstract 

 

 

1. Introduction 

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

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

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

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

Bioactive compounds obtained from plants, microorganisms and minerals show some 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

structural identification and their application in agriculture. 

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

Pesticidal Active Components. 

 

1. Introduction  

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

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

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

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

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

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

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

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

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

(Decool et al., 2024).  Herbicides are used to control weeds to facilitate crop management by 
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Progress in the design of portable colorimetric
chemical sensing devices
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Anuradha Sharmac and Shashi Guptac

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

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

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

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

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

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

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

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

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

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

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

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

monitoring.

1. Introduction

The determination of heavy metals, biomolecules, pesticides,

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

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

safety applications. In clinical backgrounds, the exact exposure

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

for diagnosing diseases, monitoring treatment efficacy, and

ensuring optimal patient care. Environmental monitoring

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

lution levels, identify sources of contamination, and protect

ecosystems and human health. Pesticide analysis is essential

in agricultural practices to ensure safe and sustainable food

production while minimizing environmental impact.

Additionally, in food safety, the identification of contaminants

and nutrients is critical for ensuring the quality and safety of

food products and safeguarding consumers’ well-being.

Overall, precise determination of these substances in different

contexts is indispensable for public health protection, environ-

mental preservation, and maintaining high food safety

standards.1–5

Numerous analytical methods are utilized in diverse appli-

cations for identification and examination of metals, bio-

molecules, toxicants, and various other substances. For metal

detection, methods such as atomic absorption spectroscopy

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

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

try,9 and electroanalytical methods10 are commonly utilized.

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

organic compounds (VOCs) from environmental, clinical,

food, and industrial samples, techniques like fluorimetry,11

electroanalytical methods,12 high-performance liquid chrom-

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

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

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

selection of specific methods depends on the nature of the

substances being analyzed, the desired level of sensitivity and

accuracy, and the particular application requirements. AAS,

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

electroanalytical methods exhibit high sensitivity for detecting

various chemical substances; however, they can be expensive,

require trained personnel, and may not be applicable at the

sample sources.

Among the analytical methods discussed, colorimetry,

often referred to as spectrophotometry, distinguishes itself as

a straightforward and easily accessible approach for identify-

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Since the invention of penicillin, β-lactam antibiotics have 

developed as the most essential spectrum of antibacterial 

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

wide utilization of these agents have made the bacteria to 

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

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

clinical viability of β-lactam antibiotics was negotiated. 

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

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

progressively more demand has been put on pharmaceuti-

cal investigators and medical researchers to develop new 

antibiotics [11]. Some strategies have been accounted for 

disabling the bacterial resistance. One was to change the 

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

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

ble activity cephems; if bacteria have resistance to one of 

them, the other antibacterial agent would destroy them in 

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

reagents, for example, 3 clavulanic acid to inactivate the 

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

conquer the bacterial resistance were organic compounds. 

Inorganic components were occasionally utilized as a part 

of the antimicrobial industry. Though, it is notable that 

inorganic nanomaterials are great antimicrobial agents. 

Currently, there were some research work reported, which 
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The need for precise determination of heavy metals, anions, biomolecules, pesticides, drugs, and other

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

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

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

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

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

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

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

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

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

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

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

monitoring.

1. Introduction

The determination of heavy metals, biomolecules, pesticides,

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

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

safety applications. In clinical backgrounds, the exact exposure

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

for diagnosing diseases, monitoring treatment efficacy, and

ensuring optimal patient care. Environmental monitoring

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

lution levels, identify sources of contamination, and protect

ecosystems and human health. Pesticide analysis is essential

in agricultural practices to ensure safe and sustainable food

production while minimizing environmental impact.

Additionally, in food safety, the identification of contaminants

and nutrients is critical for ensuring the quality and safety of

food products and safeguarding consumers’ well-being.

Overall, precise determination of these substances in different

contexts is indispensable for public health protection, environ-

mental preservation, and maintaining high food safety

standards.1–5

Numerous analytical methods are utilized in diverse appli-

cations for identification and examination of metals, bio-

molecules, toxicants, and various other substances. For metal

detection, methods such as atomic absorption spectroscopy

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

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

try,9 and electroanalytical methods10 are commonly utilized.

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

organic compounds (VOCs) from environmental, clinical,

food, and industrial samples, techniques like fluorimetry,11

electroanalytical methods,12 high-performance liquid chrom-

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

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

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

selection of specific methods depends on the nature of the

substances being analyzed, the desired level of sensitivity and

accuracy, and the particular application requirements. AAS,

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

electroanalytical methods exhibit high sensitivity for detecting

various chemical substances; however, they can be expensive,

require trained personnel, and may not be applicable at the

sample sources.

Among the analytical methods discussed, colorimetry,

often referred to as spectrophotometry, distinguishes itself as

a straightforward and easily accessible approach for identify-
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substances is vital across clinical, environmental, and food safety domains. Recent years have seen signifi-

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

This review offers a comprehensive overview of these advancements, covering handheld colorimetry,
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underlying principles, functional materials (chromophoric reagents/dyes and nanoparticles), detection

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

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

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

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

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

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

The determination of heavy metals, biomolecules, pesticides,

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

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

safety applications. In clinical backgrounds, the exact exposure

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

for diagnosing diseases, monitoring treatment efficacy, and

ensuring optimal patient care. Environmental monitoring

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

lution levels, identify sources of contamination, and protect

ecosystems and human health. Pesticide analysis is essential

in agricultural practices to ensure safe and sustainable food

production while minimizing environmental impact.

Additionally, in food safety, the identification of contaminants

and nutrients is critical for ensuring the quality and safety of

food products and safeguarding consumers’ well-being.

Overall, precise determination of these substances in different

contexts is indispensable for public health protection, environ-

mental preservation, and maintaining high food safety

standards.1–5

Numerous analytical methods are utilized in diverse appli-

cations for identification and examination of metals, bio-

molecules, toxicants, and various other substances. For metal

detection, methods such as atomic absorption spectroscopy

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

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

try,9 and electroanalytical methods10 are commonly utilized.

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

organic compounds (VOCs) from environmental, clinical,

food, and industrial samples, techniques like fluorimetry,11

electroanalytical methods,12 high-performance liquid chrom-

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

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

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

selection of specific methods depends on the nature of the

substances being analyzed, the desired level of sensitivity and

accuracy, and the particular application requirements. AAS,

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

electroanalytical methods exhibit high sensitivity for detecting

various chemical substances; however, they can be expensive,

require trained personnel, and may not be applicable at the

sample sources.

Among the analytical methods discussed, colorimetry,

often referred to as spectrophotometry, distinguishes itself as

a straightforward and easily accessible approach for identify-
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Biomarkers are the most significant diagnosis tools tending towards unique approaches and solutions
for the prevention and cure of Alzheimer's Disease (AD). The current report provides a clear
perception of the concept of various biomarkers and their prominent features through analysis to
provide a possible solution for the inhibition of events in AD. Scientists around the world truly believe
that crucial hallmarks can serve as critical tools in the early diagnosis, cure, and prevention, as well as
the future of medicine. The awareness and understanding of such biomarkers would provide solutions
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Abstract

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

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

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

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

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

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

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

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

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

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

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

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

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

Introduction

Since the invention of penicillin, β-lactam antibiotics have 

developed as the most essential spectrum of antibacterial 

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

wide utilization of these agents have made the bacteria to 

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

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

clinical viability of β-lactam antibiotics was negotiated. 

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

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

progressively more demand has been put on pharmaceuti-

cal investigators and medical researchers to develop new 

antibiotics [11]. Some strategies have been accounted for 

disabling the bacterial resistance. One was to change the 

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

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

ble activity cephems; if bacteria have resistance to one of 

them, the other antibacterial agent would destroy them in 

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

reagents, for example, 3 clavulanic acid to inactivate the 

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

conquer the bacterial resistance were organic compounds. 

Inorganic components were occasionally utilized as a part 

of the antimicrobial industry. Though, it is notable that 

inorganic nanomaterials are great antimicrobial agents. 

Currently, there were some research work reported, which 
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Abstract 

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

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

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

pollutants. Amongst the different techniques, surface enhanced infrared spectroscopy 

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

molecular species. SEIRS overcomes the limitations of the conventional infrared 

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

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

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

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

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

have been critically discussed.  

Keywords: Vibrational Spectroscopy; FTIR; SEIRS; Pollutants; Functional Group. 
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A B S T R A C T   

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

1. Introduction 

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

WRI (2023) [3], India is one of the countries that are experiencing high 
levels of water stress. Approximately 75 million population in India lack 
access to clean drinking water, representing the highest percentage of 
any Asian nation [4]. Groundwater and surface water are in high demand 
for domestic, industrial, and agricultural purposes. However, the rate of 
groundwater pumping is much higher than its replenishment capacity  
[5,6]. Surface water is also polluted by anthropogenic activities and 
natural processes [7]. These surface water pollutants leach into 
groundwater, creating a serious problem of safe water usage [8,63]. 
Wastewater contains pollutants such as heavy metal ions, non–metallic 
salts, acids, bases, dyes, aromatic phenols, pesticides, pharmaceuticals, 
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higher adsorption rate constants, making them more effective adsorbents. The adverse effects associated with the 
synthesis and application of these adsorbents are discussed. This review also addresses some significant issues 
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adverse impacts on human health and the environment [1]. Population 
and industrial growth across the world have caused a major crisis of 
clean water availability for potable use [2]. Out of the Earth's entire 
freshwater supply, only a small fraction (1%) is easily accessible for 
human use. The majority of this vital resource is trapped in glaciers and 
polar ice caps (69%) or lies underground (30%) (Fig. 1). According to 

WRI (2023) [3], India is one of the countries that are experiencing high 
levels of water stress. Approximately 75 million population in India lack 
access to clean drinking water, representing the highest percentage of 
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Abstract 

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

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

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

pollutants. Amongst the different techniques, surface enhanced infrared spectroscopy 

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

molecular species. SEIRS overcomes the limitations of the conventional infrared 

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

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

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

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

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

have been critically discussed.  

Keywords: Vibrational Spectroscopy; FTIR; SEIRS; Pollutants; Functional Group. 

 

Graphical Abstract 

 

 
 

 

 

 

hp
Typewritten text
521

hp
Highlight



Coordination Chemistry Reviews
Volume ���, � September ����, ������

Review

Nanomaterial-enabled portable paper-based

colorimetric and fluorometric devices:

Progress in point-of-care diagnosis

Khushali Tandey , Kamlesh Shrivas , Anuradha Sharma , Tushar Kant , Ankita Tejwani ,

Tikeshwari , Manas Kanti Deb , Shamsh Pervez , Kallol K. Ghosh 

Show more

https://doi.org/��.����/j.ccr.����.������

Get rights and content

Highlights

• This review advances in the development of colorimetric and

fluorometric paper-based devices (PADs)

• PADs with metal nanoparticles and quantum dots employed as

sensing probes in the point-of-care diagnosis.

• PADs are integrated with desktop scanners and smartphones

measure the grey scale/RGB values for quantitative measurement.

• This innovative paper-based detection platforms for diverse

diagnostic scenarios and their utility in resource-limited settings.

Abstract

a a b c a

a a a a

Share Cite

5/9/25, 6:31 PM Nanomaterial-enabled portable paper-based colorimetric and fluorometric devices: Progress in point-of-care diagnosis - Science…

https://www.sciencedirect.com/science/article/abs/pii/S0010854524002650?via%3Dihub 1/10

https://www.sciencedirect.com/journal/coordination-chemistry-reviews
https://www.sciencedirect.com/journal/coordination-chemistry-reviews/vol/514/suppl/C
https://doi.org/10.1016/j.ccr.2024.215919
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0010854524002650&orderBeanReset=true
https://www.sciencedirect.com/topics/engineering/metal-nanoparticles
https://www.sciencedirect.com/topics/engineering/quantum-dot
https://www.sciencedirect.com/topics/engineering/quantitative-measurement
https://www.sciencedirect.com/
hp
Typewritten text
522

hp
Highlight



Coordination Chemistry Reviews
Volume ���, � September ����, ������

Review

Nanomaterial-enabled portable paper-based

colorimetric and fluorometric devices:

Progress in point-of-care diagnosis

Khushali Tandey , Kamlesh Shrivas , Anuradha Sharma , Tushar Kant , Ankita Tejwani ,

Tikeshwari , Manas Kanti Deb , Shamsh Pervez , Kallol K. Ghosh 

Show more

https://doi.org/��.����/j.ccr.����.������

Get rights and content

Highlights

• This review advances in the development of colorimetric and

fluorometric paper-based devices (PADs)

• PADs with metal nanoparticles and quantum dots employed as

sensing probes in the point-of-care diagnosis.

• PADs are integrated with desktop scanners and smartphones

measure the grey scale/RGB values for quantitative measurement.

• This innovative paper-based detection platforms for diverse

diagnostic scenarios and their utility in resource-limited settings.

Abstract

a a b c a

a a a a

Share Cite

5/9/25, 6:31 PM Nanomaterial-enabled portable paper-based colorimetric and fluorometric devices: Progress in point-of-care diagnosis - Science…

https://www.sciencedirect.com/science/article/abs/pii/S0010854524002650?via%3Dihub 1/10

https://www.sciencedirect.com/journal/coordination-chemistry-reviews
https://www.sciencedirect.com/journal/coordination-chemistry-reviews/vol/514/suppl/C
https://doi.org/10.1016/j.ccr.2024.215919
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0010854524002650&orderBeanReset=true
https://www.sciencedirect.com/topics/engineering/metal-nanoparticles
https://www.sciencedirect.com/topics/engineering/quantum-dot
https://www.sciencedirect.com/topics/engineering/quantitative-measurement
https://www.sciencedirect.com/
hp
Typewritten text

hp
Typewritten text
523

hp
Highlight



Coordination Chemistry Reviews
Volume ���, � September ����, ������

Review

Nanomaterial-enabled portable paper-based

colorimetric and fluorometric devices:

Progress in point-of-care diagnosis

Khushali Tandey , Kamlesh Shrivas , Anuradha Sharma , Tushar Kant , Ankita Tejwani ,

Tikeshwari , Manas Kanti Deb , Shamsh Pervez , Kallol K. Ghosh 

Show more

https://doi.org/��.����/j.ccr.����.������

Get rights and content

Highlights

• This review advances in the development of colorimetric and

fluorometric paper-based devices (PADs)

• PADs with metal nanoparticles and quantum dots employed as

sensing probes in the point-of-care diagnosis.

• PADs are integrated with desktop scanners and smartphones

measure the grey scale/RGB values for quantitative measurement.

• This innovative paper-based detection platforms for diverse

diagnostic scenarios and their utility in resource-limited settings.

Abstract

a a b c a

a a a a

Share Cite

5/9/25, 6:31 PM Nanomaterial-enabled portable paper-based colorimetric and fluorometric devices: Progress in point-of-care diagnosis - Science…

https://www.sciencedirect.com/science/article/abs/pii/S0010854524002650?via%3Dihub 1/10

https://www.sciencedirect.com/journal/coordination-chemistry-reviews
https://www.sciencedirect.com/journal/coordination-chemistry-reviews/vol/514/suppl/C
https://doi.org/10.1016/j.ccr.2024.215919
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0010854524002650&orderBeanReset=true
https://www.sciencedirect.com/topics/engineering/metal-nanoparticles
https://www.sciencedirect.com/topics/engineering/quantum-dot
https://www.sciencedirect.com/topics/engineering/quantitative-measurement
https://www.sciencedirect.com/
hp
Typewritten text

hp
Typewritten text
524

hp
Highlight



Issue 27, 2024, Issue in Progress

From the journal:

RSC Advances

Au@Ag nanoparticles: an analytical tool to study the effect of tyrosine on dopamine
levels

Angel Minj ,    Sushama Sahu ,    Lavkesh Kumar Singh Tanwar   and  Kallol K. Ghosh   *   

Abstract

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

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

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

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

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

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

investigated using multiple spectroscopic techniques, and different thermodynamic parameters were

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

conducted to study the effect of Tyr on DA levels. Analytical studies were performed to verify the

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

be 1.64 mM. This study can contribute to development in the fields of medicine and pharmaceuticals,

particularly in regard to neuromedicine. One of the major advantages of this investigation is that it will

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

precursor of dopamine.
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Inner-filter effect of nitrogen-doped carbon
quantum dots–MnO2 nanotubes for smartphone-
integrated dual-mode sensing of glutathione and
captopril†
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Shamsh Pervez a and Manas Kanti Deb a

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

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

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

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

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

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

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

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

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

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

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

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

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

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

has been veriüed using human blood plasma samples.

1 Introduction

Aer their discovery, carbon quantum dots (CQDs) have

massively gained attention and been studied by researchers. In

contrast to conventional semiconductor quantum dots, they are

easy to synthesize using low-cost precursors. Their synthesis

also includes some green and environmental friendly

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

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

low toxicity,6 good biocompatibility.7 Enhancement of the

photoluminescence of the CQDs is assisted by nitrogen doping.

The decision to choose nitrogen as a dopant over other

heteroatoms (phosphorus, sulphur, nitrogen-phosphorus co-

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

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

doping into the carbon framework and the electronegativity

assists in the favourable interaction with carbon atoms and the

accessible lone pair of electrons of the nitrogen atom enhances

the electronic properties.12 Functional groups such as the

amino group act as reactive sites for controlled nucleation and

growth of carbon dots.13 Nitrogen atoms participating in the

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

instance, the pyrrolic N can alone participate in protonation

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

an increase in the cyclic imines which enhance the conjugated

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

capable of transferring protons to the conjugated system

because its lone pair electrons can pair with protons. This

proton transfer benets radiative recombination.16 The

graphitic N alters the electronic energy level which corresponds

to optical transitions.17 It aids in surface functionalization as

well as in improving quantum yield.18 Many electro-

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

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

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

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

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

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

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

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

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

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

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

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

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

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

has been veriüed using human blood plasma samples.

1 Introduction

Aer their discovery, carbon quantum dots (CQDs) have

massively gained attention and been studied by researchers. In

contrast to conventional semiconductor quantum dots, they are

easy to synthesize using low-cost precursors. Their synthesis

also includes some green and environmental friendly

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

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

low toxicity,6 good biocompatibility.7 Enhancement of the

photoluminescence of the CQDs is assisted by nitrogen doping.

The decision to choose nitrogen as a dopant over other

heteroatoms (phosphorus, sulphur, nitrogen-phosphorus co-

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

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

doping into the carbon framework and the electronegativity

assists in the favourable interaction with carbon atoms and the

accessible lone pair of electrons of the nitrogen atom enhances

the electronic properties.12 Functional groups such as the

amino group act as reactive sites for controlled nucleation and

growth of carbon dots.13 Nitrogen atoms participating in the

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

instance, the pyrrolic N can alone participate in protonation

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

an increase in the cyclic imines which enhance the conjugated

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

capable of transferring protons to the conjugated system

because its lone pair electrons can pair with protons. This

proton transfer benets radiative recombination.16 The

graphitic N alters the electronic energy level which corresponds

to optical transitions.17 It aids in surface functionalization as

well as in improving quantum yield.18 Many electro-

photochemical applications of CQDs such as light-driven
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• A novel composite of PANI grafted B, N co-doped cotton derived

carbon fiber (BNCF) has been synthesized.

• The supercapacitor performance of the BNCF-PANI electrode was

investigated as electrode material for supercapacitor.

• The capacitance was achieved as high as 370 F g  at a current

density of 1 A g .

• BNCF-PANI based electrode showing the energy density of 12.8 Wh

kg  at current density of 1 Ag .

• Power density was found to be 2500 W kg at current density of 10

A g .

Abstract

The rapid development of wearable electronic devices demands light-weight, flexible,

high performance and eco-friendly supercapacitors. However, an efficacious design and

fabrication of a steady structure for the same is still a challenge. Herein, a novel

composite of polyaniline (PANI) grafted Boron, Nitrogen co-doped cotton derived carbon

fiber (BNCF) has been synthesized via in-situ chemical polymerization. The detailed

structural characterization confirms the successful incorporation of granular PANI over

the BNCF surface. The supercapacitor performance of the as-synthesized BNCF-PANI

electrode was investigated as electrode material for supercapacitor and the capacitance

was achieved as high as 370 F g  at a current density of 1 A g . Moreover, BNCF-PANI

based electrode exhibited the energy density of 12.8 Wh kg  at current density of 1 A g

and power density 2500 W kg  at current density of 10 A g .
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  ABSTRACT 

Nowadays layered based WSN is an interesting area of research. Wireless Sensor Networks are self-

configurable, self-healing networks consisting of a larger number of small size sensor nodes. Sensor Nodes 

composed of processor, memory, battery, sensor devices and transceiver. WSN sensed the environment data 

(temperature, humidity etc.) and transferring it to the computational center via the sink node. In this work we 

use various Mobility Models to evaluate the throughput of Single Hop Model of layered based Wireless Sensor 

Network by NS-3. 

Keywords: Wireless Sensor Network, Mobility Models, Performance Metrics. 

I. INTRODUCTION 

In a layered based model have a single powerful base station, and the layers of sensor nodes around it 

correspond to the nodes that have the same hop-count to the BS. The objective is to determine the throughput 

of Layered based Wireless Sensor Network with Non-realistic Mobility Model. To evaluate the result we use 

NS3 simulator, which is used to evaluate performance of network and mobility models.NS3 consist of a flow 

monitor module that measure all flow on the simulation and give output in terminal. 

II. LITERATURE REVIEW 

We have studies many literatures in the field of WSN. Most of the related work is highlighted the existing 

mobility models as well as different performance metric. Apart from this we also collected the researcher’s 
point of views and their directions in the future work.  

Muhammad Farhan Khan et.al [1] Evaluated the performance of WSN by placing the sensor nodes in three 

different topological designs namely Linear, Tier-one and Split-Tier-One. They found that simpler network 

design does not offer better network performance in WSNs, especially in delay sensitive industrial applications 

with higher traffic load. 

Vasanthi.v et.al [2] presented the Study of various Mobility Models with unique characteristics 

such as temporal dependency, spatial dependency or geographic restriction. 

Megha Jain et.al [3] presented the study of Mobility Models for WSN. They described the various performance 

metric of WSN. This will be predicted better efficiency of WSN. 

G. Santhosh Kumar et.al [4] observed the mobility patterns on various routing protocols of Mobile Sensor 

network.  

Muhammad Zaheer Aslam et.al [5] presented the comparison between random walk and random way point 

mobility model. Their experiment result showed that all routing protocols performed same under random way 

and random walk mobility models.  

Pu Wang et.al [6] presented the study of traffic pattern in WSN with Respect to different mobility model and 

finds the relationship between the temporal property of network traffic and the spatial property of mobility 

models. 

S H Manjula et.al [7] presented the study of AODV Routing protocol with two mobility models. 

Their experiment result showed that Pursue Group mobility model is better than Random Based Entity model. 

According to Rajeev Patel et.al [8] Mobility is important for the purpose of improving communication 

performance in wireless networks. 
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  ABSTRACT 

Nowadays layered based WSN is an interesting area of research. Wireless Sensor Networks are self-

configurable, self-healing networks consisting of a larger number of small size sensor nodes. Sensor Nodes 

composed of processor, memory, battery, sensor devices and transceiver. WSN sensed the environment data 

(temperature, humidity etc.) and transferring it to the computational center via the sink node. In this work we 

use various Mobility Models to evaluate the throughput of Single Hop Model of layered based Wireless Sensor 

Network by NS-3. 

Keywords: Wireless Sensor Network, Mobility Models, Performance Metrics. 

I. INTRODUCTION 

In a layered based model have a single powerful base station, and the layers of sensor nodes around it 

correspond to the nodes that have the same hop-count to the BS. The objective is to determine the throughput 

of Layered based Wireless Sensor Network with Non-realistic Mobility Model. To evaluate the result we use 

NS3 simulator, which is used to evaluate performance of network and mobility models.NS3 consist of a flow 

monitor module that measure all flow on the simulation and give output in terminal. 

II. LITERATURE REVIEW 

We have studies many literatures in the field of WSN. Most of the related work is highlighted the existing 

mobility models as well as different performance metric. Apart from this we also collected the researcher’s 
point of views and their directions in the future work.  

Muhammad Farhan Khan et.al [1] Evaluated the performance of WSN by placing the sensor nodes in three 

different topological designs namely Linear, Tier-one and Split-Tier-One. They found that simpler network 

design does not offer better network performance in WSNs, especially in delay sensitive industrial applications 

with higher traffic load. 

Vasanthi.v et.al [2] presented the Study of various Mobility Models with unique characteristics 

such as temporal dependency, spatial dependency or geographic restriction. 

Megha Jain et.al [3] presented the study of Mobility Models for WSN. They described the various performance 

metric of WSN. This will be predicted better efficiency of WSN. 

G. Santhosh Kumar et.al [4] observed the mobility patterns on various routing protocols of Mobile Sensor 

network.  

Muhammad Zaheer Aslam et.al [5] presented the comparison between random walk and random way point 

mobility model. Their experiment result showed that all routing protocols performed same under random way 

and random walk mobility models.  

Pu Wang et.al [6] presented the study of traffic pattern in WSN with Respect to different mobility model and 

finds the relationship between the temporal property of network traffic and the spatial property of mobility 

models. 

S H Manjula et.al [7] presented the study of AODV Routing protocol with two mobility models. 

Their experiment result showed that Pursue Group mobility model is better than Random Based Entity model. 

According to Rajeev Patel et.al [8] Mobility is important for the purpose of improving communication 

performance in wireless networks. 
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NRRkhlx<+ esa Lo-lgk;rk lewg ds ek/;e ls efgykvksa ds lkekftd ,oa vkfFkZd 
l=kfDrdj.k dk v/;;u ¼nqxZ ,oa jktukanxkao ftyk ds fo=ks9k lanHkZ esa½ 

 
MkW vpZuk lsBh* vkseizdk=k oekZ** 

lgk;d izk/;kid] vFk±=kkL«k v/;;u=kkyk] ia jfo=akdj <kqDy fo=ofo|kky;] jk;iqj] NRrhlx<+] 

b±+- esy –archanasethi96@gmail.com 

<kks/k lgk;d] vFkZ=kkL= v/;;u=kkyk] ia- jfo=kadj <kqDy fo=ofo|ky;] jk;iqj] NRrhlx<+ 

 

 

Lkkjka=k & 

orZeku Hkkjrh; ifjizs{; esa fo=ks9kdj xzkeh.k {ks= esa efgykvksa us vius esgur vkSj yxu ds cy ij ;g lkfcr dj fn;k 
fd LOk lgk;rk lewg ds lkFk tqM++dj ,d u;k eqdke gkfly fd;k tk ldrk gSA izLrqr v/;;u esa NRrhlx<+ ds nqxZ ,oa 
jktukanxkao ftys ds Lo&lgk;rk lewg dk efgykvksa ds lkekftd ,oa vkfFkZd l=kfDrdj.k ij izHkko ,oa larqf9V dk v/;;u 
fd;k x;k gSA nqxZ ftys esa Lo&lgk;rk lewg dh lnL;rk ls iwoZ 37-3 izfr=kr efgyk,a l=kDr Fkh ,oa Lo&lgk;rk lewg dh 
lnL;rk ds Ik=pkr 41-6 izfr=kr efgyk,a l=kDr gks xbZA jktukanxkao ftys esa Lo&lgk;rk lewg dh lnL;rk ls iwoZ 38-5 
izfr=kr efgyk,a l=kDr Fkh ,oa Lo&lgk;rk lewg dh lnL;rk ds Ik=pkr 46-8 izfr=kr efgyk,a l=kDr gks xbZ vFkkZr gekjh 
izFke <k wU; ifjdYiuk efgyk Lo&lgk;rk lewg ls lnL;ksa ds lkekftd vkfFkZd l=kfDRkdj.k esa dksbZ lkFkZd izHkko ugh iM++k 
gS] vLohdkj dh tkrh gSA Lo&lgk;rk lewg dh lnL;rk ls dze=k% nksuksa ftyksa esa 4-3 ,oa 8-3 izfr=kr vfrfjDr efgyk,a 
l=kDr gqbZ ,oa nqxZ ftys esa Ekfgyk l=kfDrdj.k lwpdkad Lo&lgk;rk lewg dh lnL;rk ls iwoZ 0-64 Fkk tks Lo&lgk;rk lewg 
dh lnL;rk ds Ik=pkr 0-75 gks x;kA jktukanxkao ftyk esa Ekfgyk l=kfDrdj.k lwpdkad Lo&lgk;rk lewg dh lnL;rk ls 
iwoZ 0-65 Fkk tks Lo&lgk;rk lewg dh lnL;rk ds Ik=pkr 0-78 gks x;kA larqf9V dk v/;;u djus gsrq dkbZ Ldos;j ijh{k.k 
fd;k x;k gSA Ikfjxf.kr ewY; 7-36  rkfydk ewY; 11-00 ls NksVk gSA vr% =kwU; ifjdYiuk vLohdkj dh tkrh gS fd Lo&lgk;rk 
lewgksa ds ek/;e ls efgykvksa ds larqf9V esa dksbZ lkFkZd izHkko ugh iM+ ++k gS vFkkZr Lo&lgk;rk lewgksa ds ek/;e ls efgykvksa ds 
larqf9V esa lkFkZd izHkko iM +++k gSA Lo&lgk;rk lewg ds vk; dks izHkkfor djus okys rRoksa dk v/;;u djus ds fy, cgqxq.kh 
izfrixeu xq.kkad dk iz;ksx fd;k x;k gSA Lo&lgk;rk lewg dk dk;Z] Lo&lgk;rk lewg dk fuekZ.k vof/k] Lo&lgk;rk lewg 
dk vkdkj ;k lnL;ksa dh la[;k] lnL;ksa dh f=k{kk] lewg }kjk fn, x, _.k dk vkdkj] lewg }kjk fn;s x;s _.k dk C;kt 
nj] cpr vkfn vk; dks /kUkkRed #i ls izHkkfor dj jgs gSA 

vkHkkj% jkT; ;kstuk vk;ksx ls vuqnku izkIrA 

=kCn dwath: Lo&lgk;rk lewg] efgyk l=kfDrdj.k] iaplw=A 

izLrkouk & 

Hkkjr esa dqy tula[;k esa ls vk/kh vcknh efgykvksa dh gS vkSj ;gka ds vf/kdka=k tula[;k xzkeh.k iz/kku gS ftlesa ls 
yxHkx 77 izfr=kr tula[;k xkaoks esa clrh gS vkSj vFkZO;oLFkk ewy :Ik ls d`f9k ij vk/kkfjr gSA vHkh Hkh vf/kdka=k efgyk,a 
lkekftd o vkfFkZd n`f9Vdks.k ls fiNM+ +h gqbZ gSA ,slh fLFkfr esa efgykvksa dks l=kDr lcy djus] muds vf/kdkjks dh j{kk djus] 
Lokoyach cukus rFkk mldh lkekftd] vkfFkZd o jktuhfrd n=kk lq/kkjus esa Lo lgk;rk lewg viuh egRoiw.kZ Hkwfedk fuHkk 
jgh gSA efgyk Lo&lgk;rk lewg efgykvksa dks laxfBr dj mudh lkekftd] vkfFkZd o jktuhfrd l=kfDrdj.k dk ,d l=kDr 
ek/;e cu pqdh gSA¼FkkUxeuh] ,l- ,oa eqBqlsyoh] ,l-½ 

Hkkjrh; lekt esa ukjh dk LFkku iwT;uh; jgk gSA lekt rFkk lH;rk ds fodkl esa efgykvksa dk ;ksxnku loksZifj jgh gSA 
efgyk,a izR;sd lekt dk ,d egRoiw.kZ vax gS ftldk la[;k yxHkx iq:9kks a ds leku gh gksrh gSA vr% efgykvksa dk fodkl 
djds gh lkoZHkkSfed fodkl dh dYiuk dks lkdkj djuk lEHko gSA ia- tokgjyky usg: us Hkh blh rF; dks iq9V djrs gq, 
dgk gS fd ^^;fn vkidks fodkl djuk gS rks efgykvksa dk mRFkku djuk gksxk] efgykvksa dk fodkl gksus ij lekt dk fodkl 
Lor% gks tk,xkA*;g fofHkUUk lkekftd vkfFkZd ?kVdkas ij efgykvksa ds thou <kSyh dks csgRkj cukus dk ,d LoSfPNd laxBu 
gSA ftlds ek/;e ls efgykvksa ds fodkl esa efgyk l=kfDrdj.k viuh egRoiw.kZ Hkwfedk fuHkk jgh gSA ¼dIikdksaMy½ 
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ABSTRACT: In the present study, some potential anti-proliferative compounds: isoindoline-1,3-
dione derivatives A1-A11 have been synthesized from various Schiff bases (aromatic amines) 1-
11. The newly synthesized compounds were optimized by Thin layer chromatography and various 
physical parameters were as their structural assignments were based on elemental (C, H, N) and 
Spectral (IR, 1H-NMR, Mass) analysis. Then, these compounds were screened for the anti-
proliferative activity against various bacterial and fungal strains. The result of anti-proliferative 
screening has shown that iso-indoline-1,3-dione derivatives (A1-A11) possessed prominent anti-
proliferative profile. The compound A10 and A11 possessed mild against MDA-MB-231 (Human 
Breast Cancer Cell) and A11 and A1 showed antiproliferative activity against MCF-7 (Human 
Breast Cancer Cell) as compared to the other synthesized compounds showed most efficient and 
potent anti-proliferative activity with reference to the standard drug, Adriamycin (Doxorubicin). 
KEYWORDS: Anti-proliferative activity, isoindoline-1,3-dione, SRB assay, MCF-7, MDA-MB-
468, Phthalimide, etc. 
 
Introduction 
The advent of multidrug resistance in different infections has increased the urgent necessity for 
novel medicines. Anti-cancer medications face a significant challenge in combating pathogen 
resistance, which calls for ongoing research to investigate new types of anti-proliferative agents.[1] 
Literature survey also reveals that isoindoline-1,3-dione and its derivatives were synthesized as 
anti-convulsant,[2] anti-inflammatory,[3] anti-microbial,[4] anti-tuberculosis,[5] anti-viral,[6] 
anti-proliferative,[7] anti-glycemia,[8] anti-HIV [9] etc. It has also been observed that the 
derivative of Schiff base [10-17] have been found to exhibit promising anti-proliferative activity. 
In view of these observations, it was thought worthwhile that to synthesize the newer derivatives 
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of isoindoline-1,3-dione starting from isobenzofuran-1,3-dione followed by combination of 
various Schiff base having aromaticity in single frame, which may lead to compounds with 
interesting Anti-proliferative activity. [18-33] 
Chemistry 
In the current study, the compounds were synthesized by condensing phthalic anhydride (0.01 mol) 
and a number of aromatic amines (ranging from 1 to 11) in 10 mL glacial acetic acid at reflux for 
3 to 4 hours at 120°C. TLC optimised the reaction's progression. After that, bring the conical flask 
to room temperature before adding 30 mL of ice-cold distilled water to the reaction medium. The 
product was filtered and washed with ice-cold distilled water until the glacial acetic acid 
elimination process was completed. The product was then recrystallized using ethyl acetate and 
DMSO, leading to the varying yields of the further refined chemicals. Elemental (C, H, N) and 
spectral (IR, 1H-NMR, Mass) data were used to define the structures of novel produced 
compounds. The synthesis method of the aforementioned compounds is described in Scheme-1. 
Result and Discussion 
The anti-proliferative screening showed that all the tested compounds A1-A11 showed moderate 
to excellent inhibitory growth against two different cancer cell line, i.e., MCF-7 (Human Breast 
Cancer Cell) and MDA-MB-468 (Human Breast Cancer Cell) µg/ml concentration using standard 
method. 
It has been observed from the results of antiproliferative activity against MCF-7 (Human Breast 
Cancer Cell) and MDA-MB-468 (Human Breast Cancer Cell), the Schiff base: N-(substituted 
isobenzofuran-1,3-dione) derivatives A10 and A11 possessed mild against MDA-MB-231 
(Human Breast Cancer Cell) and A11 and A1 showed antiproliferative activity against MCF-7 
(Human Breast Cancer Cell) as compared to the other synthesized compounds and standard drug, 
Adriamycin (Doxorubicin). 
Compound A11 having (2-(3-chlorobenzylidene)hydrazinyl)methamine substituent at N-position 
exhibited most promising antiproliferative activity against both the cancer cell line with 100µg/ml. 
By observing the effects of different substituting group A1-A11, it was noticed that compounds 
A10 and A11 bearing 4-aminobenzenesulfonamide and (2-(3-
chlorobenzylidene)hydrazinyl)methamine showed excellent antiproliferative activity against  
MCF-7 (Human Breast Cancer Cell) and MDA-MB-468 (Human Breast Cancer Cell) as compared 
to other substituent in their respective groups of compounds. Substitution with amino-aromatic 
group at N-position  in iso-indoline-1,3-dione as seen in compounds A1, A2, A6, A7 also showed 
substantial and prominent antiproliferative activity. 
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Fig.1. Synthesis Scheme 
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Comp. 

Code 

R Comp. Code R 

A1 NH2

 

A7 

            

A2 

 

A8 

                

A3  

 

A9 

        
A4  

 
 

A10 

 

A5 

 

A11 NH2

HN

N
Cl  

A6 

 

  

Table.1. Determine the value of R for various derivatives. 
Experimental 
Chemistry 
All the reagents and solvents were generally received from commercial supplier. Reactions were 
done in dried glassware. Melting points were taken in open capillaries by thermonic melting point 
apparatus, and are uncorrected. The purity of the newly synthesized compounds was checked by 
thin layer chromatography (TLC) on silica gel-G coated plates by using different solvent systems. 
Infrared (IR) spectra were determined by Shimadzu FT-IR spectrophotometer (IR-Affinity-1) 
using KBr pallets and wave number was reported in cm-1. The 1H-NMR and  spectra were taken 
on Bruker AVANCE II spectrometer in CDCl3 or DMSO-d6 and chemical shifts (δ) are given in 
ppm. Tetramethylsilane (TMS) was used as internal reference standard. Mass spectra was recorded 
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on LCMS mass spectrophotometer (Shimadzu). The carbon, hydrogen and nitrogen analysis were 
performed and the results were found within the theoretical values. 
General Method for Synthesis of Products A1-A11: The compounds were prepared by a 
condensation reaction between phthalic anhydride (0.01 mol) and selected aromatic amines (1-11) 
in 10 mL glacial acetic acid under reflux at 120°C for 3-4 h. The progress of the reaction was 
optimized by TLC. Then cool the conical flask at room temperature and added 30mL cold distilled 
water/crushed ice was added into the reaction media. The product was filtered and washed with 
cold distilled water till the removal of glacial acetic acid carried out. The product was then 
recrystallized with ethyl acetate and DMSO and further purified compounds lead to their variable 
yields. 
2-benzhydrylisoindoline-1,3-dione (A1) : Melting point 115-117°C  , yield 57.59% . IR 

(KBr)(Vmax cm-1) 3098.84 (Ar-C-H); 1774.77(C=O); 1579.70 (C=C); 1282.00 (N-C); 3021.92 (C-

H); 1536.48 (CH2-CH2).. 1H-NMR (DMSO, d6, 500 MHz) δ 7.85-7.88 (m,4H) phthalimide; δ 

7.33-7.37 (m,8H) Ar-H; δ 6.16 Ar-CH-Ar. MS: [M+]at m/z 313.25.   
2-(3-methoxyphenyl)isoindoline-1,3-dione (A2) Melting point 120-125°C , yield 76.23% . IR 

(KBr)(Vmax cm-1) 3098.65 (Ar-C-H); 1775.12(C=O); 2955.08 (CH3); 1196.15 (O-CH3); 3030.69 

(C-H); 2945.75 (CH2-CH2), 1602.07 (N-H). 1H-NMR (DMSO, d6, 500 MHz) δ 7.87-7.89 (m,4H) 

phthalimide; δ 6.83-6.85 (m,4H) ArH;  δ 3.82 (3H) –OCH3. MS: [M+]at m/z 253.15. 

2-(4-methoxyphenyl)isoindoline-1,3-dione (A3) Melting point 120-125°C , yield 59.63% . IR 

(KBr)(Vmax cm-1) 3094.32 (Ar-C-H); 1768.31 (C=O); 2968.29 (CH3); 1175.08 (O-CH3); 3042.54 

(C-H); 1585.69 (CH2-CH2), 1611.76 (N-H). 1H-NMR (DMSO, d6, 500 MHz) δ 7.87-7.88 (m,4H) 

phthalimide; δ6.85-7.30 (m,4H) ArH; δ 3.82 (3H) –OCH3. MS: [M+]at m/z 253.16. 

2-(2-hydroxyethyl)isoindoline-1,3-dione (A4) Melting point 110-113°C , yield 54.98% . IR 

(KBr)(Vmax cm-1) 3091.81 (Ar-C-H); 1463.40 (C=C); 1242.73 (N-CH3); 3470.66 (O-H); 3030.76 

(C-H); 720.26 (CH2-CH2), 1615.27  (N-H). 1H-NMR (CDCl3, d6, 500 MHz) δ 7.85-7.87 (m, 4H) 

phthalimide; δ 3.96-4.33 (m,4H) ArH; δ 3.95 (s,1H)-OH.  MS: [M+]at m/z 191.08. 

2-(1,3-dioxoisoindolin-2-yl)propanoic acid (A5) Melting point 115-118°C , yield 54.32% . IR 

(KBr)(Vmax cm-1) 2998.12 (-CH3); 1335.41 (C-OH); 3198.76 (Ar-C-H); 1714.45 (C=0); 1610.36 

(N-H); 1216.42 (C-N). 1H-NMR (CDCl3, d6, 500 MHz) δ 1.74 (s, 3H) CH3; δ 5.08 (s,1H) OH; δ 

7.86-7.88 (m,4H)-ArH. MS: [M+]at m/z 219.11. 

2-(1,3-dioxoisoindolin-2-yl)acetic acid (A6) Melting point 115-120°C , yield 58.90%. IR 

(KBr)(Vmax cm-1) 2934.88 (CH2); 1773.07 (C=O); 1318.98 (C-OH); 3063.41 (Ar-C-H); 1612.82 
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(N-H); 1247.48 (C-N). 1H-NMR (CDCl3, d6, 500 MHz) δ 7.92-7.91(m,4H) ArH;  δ 4.52 (s,2H) –

CH2. MS: [M+]at m/z 205.08. 

1,3-dioxoisoindoline-2-carbohydrazide (A7) Melting point 120-123°C , yield 62.35% . IR 

(KBr)(Vmax cm-1) 3345.99 (NH2); 3267.15 (N-H); 2176.25 (2176.25); 1261.68 (C-N); 1748.36 

(C=O); 3089.47 (Ar-C-H). 1H-NMR (CDCl3, d6, 500 MHz) δ 1.59 (m,2H) NH2; δ 8.02-7.89 

(m,4H) ArH;  δ 2.24 (s, 2H) –NH2. MS: [M+]at m/z 205.16. 

1,3-dioxoisoindoline-2-carbothiohydrazide (A8) Melting point 125-127°C , yield 66.45%. IR 

(KBr)(Vmax cm-1) 2548.27 (=S); 3312.57 (-NH2); 2044.82 (N-N); 3198.79 (-NH); 1283.99 (N-C); 

3035.10 (Ar-C-H); 1751.79 (C=O). 1H-NMR (CDCl3, d6, 500 MHz) δ 1.71 (s,1H) NH; δ 8.02-

7.89 (m,4H) ArH;  δ 2.93 (s, 2H) –NH2. MS: [M+]at m/z 221.18. 

2-((2,3-dinitrophenyl)amino)isoindoline-1,3-dione (A9) Melting point 135-138°C , yield 

42.13%. IR (KBr)(Vmax cm-1) 1503.49 (Ar-NO2); 1901.76 (N-N); 1744.98 (C=O); 1546.05 (-Ar); 

1206.17 (C-N); 3101.25 (Ar-C-H). 1H-NMR (CDCl3, d6, 500 MHz) δ 9.72 (s,1H) NH; δ 8.05-7.94 

(m,4H) ArH;  δ 8.34-8.32 (m, 3H) – dinitrobenzene. MS: [M+]at m/z 328.12. 

2-((4-aminophenyl)sulfonyl)isoindoline-1,3-dione (A10) Melting point 138-140°C , yield 

69.11%. IR (KBr)(Vmax cm-1) 3261.84 (O=S=O); 1747.48 (C=O); 3367.27 (Ar-NH2); 2508.67 (C-

S); 1577.79 (-Ar); 3065.38 (Ar-C-H). 1H-NMR (CDCl3, d6, 500 MHz) δ 7.85-7.88 (m,4H) 

phthalimide; δ 7.61 (m,2H)ArH, 6.61 (m, 2H)ArH; δ 6.27 Ar-NH2. MS: [M+]at m/z 302.19. 

2-((2-(3-chlorobenzylidene)hydrazinyl)methyl)isoindoline-1,3-dione (A11) Melting point 157-

160°C , yield 54.97%. IR (KBr)(Vmax cm-1) 703.43 (Ar-Cl); 1209.38 (C-C); 1929.69 (N=C); 

3454.57 (N-H); 1281.10 (N-C); 1743.89 (C=O); 1209.38 (N-C); 3048.89 (Ar-C-H). 1H-NMR 

(CDCl3, d6, 500 MHz) δ 8.63 (s,1H) NH; δ 8.024-8.01 (m,4H) ArH;  δ 7.46-7.89 (m, 4H) 

Chlorobenzene. MS: [M+]at m/z 313.58. 
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Fig.2(a). Graphical representation of percentage inhibition of cell growth (MCF-7) of compounds 
A1, A2, A3, and A4. 

  
Fig.2(b). Graphical representation of percentage inhibition of cell growth (MCF-7) of compounds 
A5, A6, A7, and A8. 

  
Fig.2(c). Graphical representation of percentage inhibition of cell growth (MCF-7) of compounds 
A09, A10, and A11. 
 

 
Fig.3(a). Graphical representation of percentage inhibition of cell growth (MDA-MB-468) of 
compounds A01, A02, A03,and A04. 
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Fig.3(b). Graphical representation of percentage inhibition of cell growth (MDA-MB-468) of 
compounds A5, A6, A7, and A8. 
 

 
Fig.3(c). Graphical representation of percentage inhibition of cell growth (MDA-MB-468) of 
compounds A09, A10, andA11.  
Pharmacology 
The compounds A1-A11 and standard drug, Adriamycin (Doxorubicin), have been evaluated in 
vitro for anti-proliferative profile. The determination of the anti-proliferative activity of the 
compounds (A1-A11) was done as the percentage control growth with respect to the molar 
concentration of the compounds. The antiproliferative activity was conducted against two different 
human cancer cell line, i.e., MDA-MB-468 (Human Breast Cancer Cell) and MCF-7 (Human 
Breast Cancer Cell).  
 
Anti-proliferative activity 
All the synthesized compounds were screened for their anticancer activity by SRB method against 
Human Breast Cancer Cell Line (MDA-MB-468) and Human Breast Cancer Cell Line MCF-7 
using Doxorubicin as standard drug (Fig.2 (a), 2(b), 2(c) and 3(a), 3(b), 3(c))  
SRB assay: The cell lines were grown in RPMI 1640 medium containing 10% fetal bovine serum 
and 2 mM L-glutamine. For present screening experiment, cells were inoculated into 96 well 
microtiter plates in 90 µL at 5000 cells per well. After cell inoculation, the microtiter plates were 
incubated at 37°C, 5%CO2, 95% air and 100 % relative humidity for 24 h prior to addition of 
experimental drugs. Experimental drugs were solubilized in appropriate solvent to prepare stock 
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of 10-2 concentration. At the time of experiment four 10-fold serial dilutions were made using 
complete medium. Aliquots of 10 µl of these different drug dilutions were added to the appropriate 
micro-titre wells already containing 90 µl of medium, resulting in the required final drug 
concentrations. 
After compound addition, plates were incubated at standard conditions for 48 hours and assay was 
terminated by the addition of cold TCA. Cells were fixed in situ by the gentle addition of 50 µl of 
cold 30 % (w/v) TCA (final concentration, 10 % TCA) and incubated for 60 minutes at 4°C. The 
supernatant was discarded; the plates were washed five times with tap water and air dried. 
Sulfurhodamine B (SRB) solution (50 µl) at 0.4 % (w/v) in 1 % acetic acid was added to each of 
the wells, and plates were incubated for 20 minutes at room temperature. After staining, unbound 
dye was recovered and the residual dye was removed by washing five times with 1 % acetic acid. 
The plates were air dried. Bound stain was subsequently eluted with 10 mM trizma base, and the 
absorbance was read on an Elisa plate reader at a wavelength of 540 nm with 690 nm reference 
wavelength.  
Percent growth was calculated on a plate-by-plate basis for test wells relative to control wells. 
Percent Growth was expressed as the ratio of average absorbance of the test well to the average 
absorbance of the control wells * 100. Using the six absorbance measurements [time zero (Tz), 
control growth (C), and test growth in the presence of drug at the four concentration levels (Ti)], 
the percentage growth was calculated at each of the drug concentration levels. The dose response 
parameters were calculated for each test article. Growth inhibition of 50 % (GI50) was calculated 
from [(Ti-Tz)/(C-Tz)] x 100 = 50, which is the drug concentration resulting in a 50% reduction in 
the net protein increase (as measured by SRB staining) in control cells during the drug incubation. 
The drug concentration resulting in total growth inhibition (TGI) was calculated from Ti = Tz. The 
LC50 (concentration of drug resulting in a 50% reduction in the measured protein at the end of the 
drug treatment as compared to that at the beginning) indicating a net loss of cells following 
treatment is calculated from [(Ti-Tz)/Tz] x 100 = -50.  
Values were calculated for each of these three parameters if the level of activity was reached; 
however, if the effect was not reached or was exceeded, the values for that parameter were 
expressed as greater or less than the maximum or minimum concentration tested. [34,35] 
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Abstract 
In the outshine of  globalised world with easy  accessibility  of network connectivity, internet and 
advancement of technology the online business is growing up promptly whether it is B2B, B2C, C2C, 
C2B, B2A or C2A. The online market is now reachable beyond their domestic territories, thus seller 
from online market can easily connect customer to a greater extent through various online business 
platforms. The emerging online market affects the local traditional retail market; they started facing lots 
of fluctuation in their business turnover yearly. The main objective of this research is to analyse and 
know the influence of online market upon biggest and largest traditional retail cell phone market of 
Raipur city of Chhattisgarh. The study is based on primary data collection by directly interviewing the 
owner of traditional cell phone stores through interview schedule. Sample size of 120 from universe has 
been selected by random sampling technique. The data collected has been studied and interpreted based 
on 16 key indicators which shows the impact on traditional cell phone market due to arisen of online 
market. The chi-square test has been performed in the data collected, reveals and concluded that there 
is significant impact of online purchasing on traditional cell phone retailers, the business pattern and 
profit margin has been significantly affected because of growing online market. This empirical analysis 
finds that many traditional stores were unable to gain super profits after deducting the expenses. The 
major effect of online market on traditional business is the discount offered by online stores to catch the 
attention of more customers. Online business also decreased the annual turnover and number of units 
sold of traditional businessmen. This study suggests comprehensive list of practical customer-winning 
ideas, tips and techniques to set business apart and to compete with online market, like traditional retailer 
should, analyze and understand the market forces that affect the consumer's attitude, provide additional 
services like product segmentation, special Offers, lower prices, better service, wider selection, good 
location, or convenient hours, new offers, new items, new prices, special announcements, stronger ads 
and better headlines. 
Key words: Traditional retail market, online market, domestic territory, annual turnover, market forces, 
numbers of units sold, consumers’ attitude.  
 
1. Introduction 
In the emerging globalized market with rapid growth of internet and technology, the competition has 
been continuously increasing between traditional retail stores and online stores. The reaches of online 
stores are beyond domestic territories which penetrate the domestic market of traditional retail stores. 
Online purchasing of product is emerging very fast in rapid way in last two decades. Millions of people 
shop online daily from various online stores. Online shopping allows consumer to directly buy goods 
and services according to their need anytime and anywhere in the world from online stores, due to which 
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Economics of waste management

Ravindra Brahme1, Pragati Krishnan1, Kanchan Tiwari2

1
SCHOOL OF STUDIES IN ECONOMICS, PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR,

CHHATTISGARH, INDIA
2
GOVERNMENT NAGARJUNA POST GRADUATE COLLEGE OF

SCIENCE, RAIPUR, CHHATTISGARH, INDIA

11.1 Introduction

In recent years, the amount of waste has increased significantly around the world. The main

factors behind this are rise in community standard of living, urbanization and increase in

population. Waste management is a pivotal environmental issue in many developing coun-

tries. Wastes are the by-products of human activities in the form of production, consumption

and distribution of various goods by the society. It has both the positive and negative effects

on the environment. The positive effect is witnessed in the form of recycling and reuse of the

biodegradable products into manures. But, on the other hand, when we talk about the pres-

ent context, the drastic increase in the medical wastes and e-wastes poses big challenges for

efficient and sustainable management [1].

The relationships between the environment and society have changed in the last century,

especially in developing countries, due to rapid industrialization, population explosion and

intensifying urbanization around the world. Despite splendid increases in the production of

food and manufactured goods, larger social inequalities have developed within the countries

and also between the rich and the poor countries. Along with this, an increase in supply

(industrialization) and demand (population growth) of goods and services have caused con-

siderable environmental pressure.

Apart from global transformations, significant alteration in relation to India have been

seen, particularly in economic growth indicators and better access of the population to con-

sumption patterns. According to the International Monetary Fund (IMF), India will have the

sixth largest economy and the third largest economy in the world in 2021, both in terms of

nominal GDP ($ 3.05 trillion) and purchasing power parity (PPP) respectively. As access to

goods and services improves, other variabilities in consumer habits increase the desires for

natural resources. People are increasingly dependent on nature to satisfy their wants. As a

result, increasing pressure is placed on the environment.

The quality of the environment in many developing countries, particularly in the urban

areas, is rapidly deteriorating day by day. Owing to population explosion, industrialization,

increased urban housing and economic prosperity, there has been a significant spurt in

239360-Degree Waste Management, Volume 1. DOI: https://doi.org/10.1016/B978-0-323-90760-6.00002-3
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swift emergence of a global ‘‘Information

Society” that is changing the way people live,

learn, work and relate. In order to achieve the
Millennium Development Goal of; having the
number of people living in extreme poverty by
the year 2015 which is a mile away, information
and communication technology has been more
emphasized. Everyone, the Governments, civil
society, and private sectors have a vital stake in
fostering digital opportunity and putting ICT at
the service of development. Thus, the objectives
of the present paper are to analyse the access to
communication technology in rural Chhattisgarh,
to analyse the access to information technology
in rural Chhattisgarh, to find out the gender-
based access to ICTs in rural Chhattisgarh and
to suggest measures for future implications. The
primary and the secondary data has been used
for the study and the findings shows that all the
80 (100%) sample respondents are not having
access to telephone facility in their locality but

ORIGINAL  ARTICLE

Authors
Pragati Krishnan
Research Scholar
SoS in Economics

Pandit Ravishankar Shukla University
Raipur, Chhattisgarh, INDIA

and

Ravindra Brahme
Professor and Head

SoS in Economics and
Dean Faculty of Social Sciences

Pandit Ravishankar Shukla University,
Raipur, Chhattisgarh, INDIA

AMOGHVARTA

ISSN : 2583-3189

Pragati Krishnan, Ravindra Brahme,
Page No. 26 - 32

they are having access to mobiles.  All the 80 males and 80 females have their own personal mobiles.
Further, 42.5% male respondents are having access to internet through mobile while only 37.5%
female respondents are having access to it. Also, the Gender based Information and communication
Technology Index (GICTI) in Rural Chhattisgarh. reflects that Gender based use of information
and communication technology is maximum in Mahasamund districts (0.65); and the tribal district
of Uttar Bastar Kanker has a least score of 0.62. However, the district wise comparison shows that
in both the districts there is a strong positive gender-based information and communication
technology index. Thus, the study concludes that providing accessibility of digital services in the
rural areas is necessary. Also, there is an urgent need to implement effective policies and programmes
for the promotion of the millennium development goals in the rural Chhattisgarh, which further
strengthens the sustainable development targets.
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Abstract: The present study aims to serial correlation in time series data, 
selection of the estimated

model and its diagnosis and forecasting the future value of the food grains production in India, based

on various parameters. High adjusted R2, low sigma² low standard of regression,relatively low AIC

SIC Values, after residuals diagnostics the ARIMA( 3,1,1) Model has been identified as the best

model for forecasting using the fitted model
 ,prediction were made for the period fr

om 2022Y-

2030Y(09 observation),based upon past data from 2001 to 2021(21 observation) .it is found from the

analysis that ARIMA Model gives good forecasting for time series analysis.

KEYWORDS: Food grains Production. ARIMA, Forecasting, India

Introduction:

The current population of India is about 152 crores .Based on th
e current rate, the population is growing

at the rate about 1 percent
 per year.it is very importa

nt for government of any country to know the

need and availability of food grains and make predictions for the future .According to the data of 2021,

the annual availability of food grains per person has been 185kg pe
r year .India is land of Agriculture

and there is a great uncertai
nty about the outcome for any crop year. There are a number of functions

which totally depends upon the outcome of crop.

Functions which totally depends upon the outcome of crop. We can review the dependencies as follow

*The agriculture Productivity i
n India is sensitive to

 climate change which is adversely affect
ing the

food grains producti
vity and it may become a serious threat to fo

od security in India.

*FCI always face a problem of storage every year a lot of grains is lost due t
o no storage if they have

idea about the yield of any particular year than they can manage storage capacity according to yield.

*If we have a rough idea of crop yield for next y
ear then we can purchase the food grains from other

countries in case of shortage and can sale the excess in case o
f bumper yield.

*If farmer have an ide
a about the yield of his crop her, he can apply new techniques and precaut

ion

timely crop forecasting also he
lps farmer in budget managem

ent for the next crop.

Above is brief idea the need of crop forecasting .abo
ve discussion proves the impressi

ve forecasting

up to extent .In this paper we are using the data of 20 year for our applications

Review of Literature

1. Kumar Ajay, Sharma Pretty, and Ambrammal Kumar Sunil (2006): In India large number

of studies show that climate cha
nge has decreased the productivity of most of food grain crops

in different states. There is limited research
 on account ofthe impact ofclimate change 

on crop

productivity of various food grai
ns at country level.

2. Sharma H.R., Singh Kamlesh and Kumari Shanta (2006): The analysis shows an incr
ease

in average production of major food grain crops, namely rice, wheat, 
maize, bajra, pulses and

total food grains in the 90's over 80's. The analysis once again underscores the i
mportance of

technology in raising yield levels and thereby boosting food grain production 
in the country.

3.
Pradhan Chandra Purna (2012): Now the question may arise since agriculture productivity

depend upon many factor such as rainfall irrigation facility, Monsoon, Climate, Soil, Fertilizers

etc.
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ABSTRACT
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Agriculture is the backbone of Indian Economy; it is considered to be one of the prime moving factors

of economy and is responsible for generating huge divid
ends in the form of revenue. In spite of high

growth rate of Indian economy, it is still not in good sh
ape. Even after the 75 years of independence

there are many issues and challenges of the agriculture sector that are paid lax attent
ion; therefore, the

revival of the Indian agriculture is necessary. Not only this, agriculture also plays a pivotal role in the

process of socio- economic development. In this parlance
 the objectives of this study are to study the

area, Production and Productivity of major food grains 
for a period of 72 years, to find out the

compounded annual growth rate (CAGR) of area, Production and Productivity of major food grains for a

period of 72 years. Further to analyze the trends of production and productivity of rice, wheat, coarse

cereals and pulses for a period of 72 years followed by studying the impact of area, production and

productivity of major food grains in the GDP of India for a period of 72 years and to suggest

recommendations for future implications. The findings of the study show that during 1950-51 to 1954-

55 the CAGR of area under cultivation, production and productivity of major food grains are 2.08,6.005

and 3.86 respectively. But there is a negative CAGR witnessed in the year 1970-71 to 1974-75 and

1975-76 to 1979-80 with respect to area, production and productivity. The results of multiple regression

shows that there is a significance impact of area, production and productivity of total food grains in the

GDP of India. Further the p-value of the coefficients explains that individually the area, production and

productivity of total food grains has no such impact on the GDP. The value of coefficient for area under

cultivation is 0.012 and that of productivity is 0.011. It means that area under cultivation of total food

grains has more impact on GDP than that of productivity of total food grains. The study concludes that,

despite a strong linkage between agriculture and other economic sectors, the agriculture sector has not

received the required attention during the reform period. Henceforth, the input supply for agricultural

breakthrough is necessary for its development and for better sustainable development.

Keywords: agriculture, compounded annual growth rate, gross domestic product, sustainable

development.

1) Introduction: Agriculture is the backbone of Indian Economy; it is considered to be one of the

prime moving factors of economy and is responsible for generating huge dividends in the form of
revenue. In spite of high growth rate of Indian economy,

2) it is still not in good shape (Jibran & Mufti,2019). Even after the 75 years of independence there
are many issues and challenges of the agriculture sector that are paid lax attention; therefore, the revival

of the Indian agriculture is necessary. Not only this, agriculture also plays a pivotal role in the process of
socio- economic development. In India, agriculture is the primary source of livelihood for about 58

percent of the population (IBEF, 2021) and approximately 70 percent of the rural households depend on
agriculture only.
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and 3.86 respectively. But there is a negative CAGR witnessed in the year 1970-71 to 1974-75 and

1975-76 to 1979-80 with respect to area, production and productivity. The results of multiple regression

shows that there is a significance impact of area, production and productivity of total food grains in the

GDP of India. Further the p-value of the coefficients explains that individually the area, production and

productivity of total food grains has no such impact on the GDP. The value of coefficient for area under

cultivation is 0.012 and that of productivity is 0.011. It means that area under cultivation of total food

grains has more impact on GDP than that of productivity of total food grains. The study concludes that,

despite a strong linkage between agriculture and other economic sectors, the agriculture sector has not

received the required attention during the reform period. Henceforth, the input supply for agricultural

breakthrough is necessary for its development and for better sustainable development.
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1) Introduction: Agriculture is the backbone of Indian Economy; it is considered to be one of the

prime moving factors of economy and is responsible for generating huge dividends in the form of
revenue. In spite of high growth rate of Indian economy,

2) it is still not in good shape (Jibran & Mufti,2019). Even after the 75 years of independence there
are many issues and challenges of the agriculture sector that are paid lax attention; therefore, the revival

of the Indian agriculture is necessary. Not only this, agriculture also plays a pivotal role in the process of
socio- economic development. In India, agriculture is the primary source of livelihood for about 58

percent of the population (IBEF, 2021) and approximately 70 percent of the rural households depend on
agriculture only.

Assistant Professor (Guest), School ofStudies in Economics, Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, India.
** Professor, School of Studies in Economics, Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, India.
***Assistant Professor, School of Studies in Economics, Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, India.

254

hp
Typewritten text

hp
Typewritten text
553



(UGC Care List)      ISSN : 0974-0053 

���������� 
Vol. 38, Issue-10 (June, 2023) 

����A Multidisciplinary Refereed Research Journal���� 
�

��	�����
���������

������������������������������
�
�


���������

���������������������
 

 

�����������������
���������

� �

Dr.Deependra Singh
Typewritten text
554



 
 
 

���� Attitude of Women Investor Toward   

Mutual Fund Investment 

93-100 

 Dr. Ashok Kumar Singh 

Divyani Gupta 

 

���� Aspects of Health and Wellness 

Communication in Atharvaveda 

101-110 

 Vivek Kumar  

���� Community living camp: Its implications to 

Student-Teachers of STEP in Manipur 

111-116 

 B.Mercy Vahneichong 

Dr. Lamalu Thaimei 

 

���� Indian Foreign Policy towards China Under P. 
M. Modi Regime 

117-119 

 Gaurav Singh  

���� An Analysis of Socio- economic Profile and 
Empowerment in rural women through Self-
Help Groups in Raipur District of Chhattisgarh 
 

120-132 

 Dr. Sunil Kumar Kumeti  

Shubhi Singh 
 

 

 



120 

An Analysis of Socio- economic Profile and Empowerment in rural women 
through Self-Help Groups in Raipur District of Chhattisgarh 
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Abstract 

Study after study has taught us that there is no more effective development tool than girls' 

education and women's empowerment. No other policy will increase economic productivity, 

reduce child and maternal mortality, improve nutrition and promote health. When women are 

fully engaged, the benefits are immediate. Families are healthier and better nourished; income, 

savings and reinvestments increase. And what affects families also affects communities and 

ultimately entire communities.”- Kofi Anan (former UN Secretary-General) SHGs are considered 

one of the most important instruments for implementing a participatory approach to women's 

economic empowerment. This study is conducted in Raipur district of Chhattisgarh state, used 

primary data to analyze the socio-economic characteristics and assess empowerment of rural 

women through self-help group. 

Keywords: Rural Women, Women empowerment, Socio-economic condition, Self-Help 
Group.  
 
1. Introduction 

“Women are the designer and developer of country’s prospect; she is supreme inspiration 

Forman’s onward march. Woman is the builder and modular of nation's destiny” said by great 

Indian poet and noble laureate Rabindra Nath Tagore. As of 2021, there 3.97 billion males in the 

world, representing 50.42% of the world population. The population of females in the world is 

estimated at 3.905 billion, representing 49.58% of the world population. Increasing the economic 

productivity of rural women is an important way to improve the well-being of India's 60 million 

BPL (below poverty line) families. It is well known that the lack of economic, political and social 

empowerment of rural women, as well as their lack of knowledge and skills, is a serious obstacle 

to the country's economic progress. 
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Abstract 
The aim of this study is to understand the developmental dimensions of 
women in two PVTG communities in two districts (Dhamtari and 
Kabirdham) of Chhattisgarh and to analyze the contribution of the 
National Rural Livelihood Mission of Chhattisgarh that led to changes in 
lives and livelihoods has women's wives. Since the NRLM works 
primarily with women, the term PVTG in the context of this study will 
refer to women with PVTG in the future. The study will cover aspects 
related to low literacy and high dropout rates in PVTG despite primary 
education dissemination programs. The study will also seek to 
understand debt levels and demand for microcredit through financial 
inclusion. Currently, there is limited investigation into the life and 
livelihood of PVTG representatives Baiga and Kamar living in the state. 
The study will represent an important part of the scientific work as it 
documents various dimensions of the socio-economic and political 
development of the PVTG. 
Keywords: PVTGs, NRLM, Baiga, Kamar, Socio-economic profile, 
livelihood. 
1. Introduction   

The term “Scheduled Tribes” is defined in the Constitution of India in 
Article 366(25) as “those tribes or tribal communities or parties or 
groups within such tribes or tribal communities which are deemed to be 
Scheduled Tribes under Article 342 for the purposes of this 
Constitution.” Article 342 of the Constitution of India lays down the 
procedure for determining which tribes or communities shall be 
considered Scheduled Tribes. The tribes are the aborigines (founded or 
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Abstract 

Study after study has taught us that there is no more effective development tool than girls' 

education and women's empowerment. No other policy will increase economic productivity, 

reduce child and maternal mortality, improve nutrition and promote health. When women are 

fully engaged, the benefits are immediate. Families are healthier and better nourished; income, 

savings and reinvestments increase. And what affects families also affects communities and 

ultimately entire communities.”- Kofi Anan (former UN Secretary-General) SHGs are considered 

one of the most important instruments for implementing a participatory approach to women's 

economic empowerment. This study is conducted in Raipur district of Chhattisgarh state, used 

primary data to analyze the socio-economic characteristics and assess empowerment of rural 

women through self-help group. 

Keywords: Rural Women, Women empowerment, Socio-economic condition, Self-Help 
Group.  
 
1. Introduction 

“Women are the designer and developer of country’s prospect; she is supreme inspiration 

Forman’s onward march. Woman is the builder and modular of nation's destiny” said by great 

Indian poet and noble laureate Rabindra Nath Tagore. As of 2021, there 3.97 billion males in the 

world, representing 50.42% of the world population. The population of females in the world is 

estimated at 3.905 billion, representing 49.58% of the world population. Increasing the economic 

productivity of rural women is an important way to improve the well-being of India's 60 million 

BPL (below poverty line) families. It is well known that the lack of economic, political and social 

empowerment of rural women, as well as their lack of knowledge and skills, is a serious obstacle 

to the country's economic progress. 

 



See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/390322605

Exports of Goods and Services in India : Time Series Analysis and Forecasting

Article · March 2025

CITATIONS

0
READS

37

2 authors:

Sunil Kumar Kumeti

Pandit Ravishankar Shukla University

17 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

Neelima Singh Thakur

Pandit Ravishankar Shukla University

5 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Sunil Kumar Kumeti on 31 March 2025.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/390322605_Exports_of_Goods_and_Services_in_India_Time_Series_Analysis_and_Forecasting?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/390322605_Exports_of_Goods_and_Services_in_India_Time_Series_Analysis_and_Forecasting?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sunil-Kumeti?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sunil-Kumeti?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Pandit-Ravishankar-Shukla-University?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sunil-Kumeti?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Neelima-Thakur-2?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Neelima-Thakur-2?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Pandit-Ravishankar-Shukla-University?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Neelima-Thakur-2?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sunil-Kumeti?enrichId=rgreq-c65d2bd462b5e7b0c7860811df42f295-XXX&enrichSource=Y292ZXJQYWdlOzM5MDMyMjYwNTtBUzoxMTQzMTI4MTMzNjM3NjM2N0AxNzQzNDAwNzc5OTI4&el=1_x_10&_esc=publicationCoverPdf
Hp
Typewritten text
557



RNI No. UPHIN/2010/35514                   ISSN-0976-349X 

��� �23           � ���2023�

�

	 �	 �	 �	 � 



 � �� �� �� � 



 �������� 



 ���� � 	� ���� � � �� � �� � ��� �� 	� ���� � � �� � �� � ��� �� 	� ���� � � �� � �� � ��� �� 	� ���� � � �� � �� � ��� � ����

���� �� �� ��� � �

 
� �� � ���

� �	� �	� �	� �	 ���� ���� �� ��� �� ��  �� �� � ! ��� ��� �� ��  �� �� � ! ��� ��� �� ��  �� �� � ! ��� ��� �� ��  �� �� � ! � ����

����

����

����

�� ��"�� ��"�� ��"�� ��" ����
���-��� #�� � � $��$ % ��� �� � � �

�� ���&' 
&� 
� ��� � �( �) � �� *�
* � � +��� � ������� 

  



 
 
 

���� Gandhian Concept of Non Violence in Reference to Social 
Change 

51-58 

 Raj Kishor Yadav  

���� Regional Pattern of Population Distribution in Madhya Pradesh 59-70 

 Namita Sen 

Dr. Archana  Sen 

 

���� Impact Of Social Media On Consumer Buying Behavior (Post 

Covid) 

71-74 

 Shriya Kesarwani  

���� A Critical Study of Realism in the Novels of Bapsi Sidhwa 75-83 

 Dr.Jyoti Vishnoi  

���� Research in Science Education in India: A review of literature 84-94 

 Thokchom Monica Devi 

Koijam Sobita Devi 

 

���� Relevance of guidance and counselling in enhancing the 
personality of secondary stage Students 

95-101 

 Soram Sonia  

���� Empowerment Of Women Adult Learners Through Skill 
Development Programme. A Study in Charangpat Village 
Manipur 

102-109 

 Dr. Lairellakpam Seilendra Singh 
B Mercy Vahneichong 

 

���� Archaeological Investigation of Bewarti, Kanker 110-115 

 Dr. Nitesh Kumar Mishra 
Bhenu 

 

���� Exports of Goods and Servicesin India: Time Series Analysis 
and Forecasting 

116-123 

 Dr. Sunil Kumar Kumeti 
Neelima Singh Thakur 

 

 

 



[116] 

Exports of Goods and Servicesin India: Time Series Analysis and Forecasting 

Dr. Sunil Kumar Kumeti 
Assistant Professor, School of Studies in Economics,Pt. Ravishankar Shukla University, 492010, Raipur, India Email 

– sunilkumeti.eco@gmail.com 
Neelima Singh Thakurb 

Research Scholar, School of Studies in Economics, Pt. Ravishankar Shukla University, 492010, Raipur India 

 
Abstract 
A healthy economy is one in which exports and imports are increasing. This generally indicates economic strength 
and a sustained trade surplus or deficit. An increase in exports means an inflow of money into the country, which 
increases consumer spending and contributes to economic growth. Export plays a significant role in India’s 
economic development. For India, exports remain an important engine of economic growth. The study is based on 
secondary data collected from a government source. The main objective of the study is to test the stationarity of 
time series data on exports of goods and services of India(% of GDP) and to effectively predict the exports of 
goods and services (% of GDP) of India for the next 10 years using the most appropriate ARIMA model. To 
enable government and policymakers to make decisions related to the export of goods and services and plan 
accordingly. 
Keywords: Export, Import, Economic growth, Stationarity, Forecast, ARIMA. 
 
1. Introduction 
Exports are extremely important to modern economies because they provide individuals and companies with 
many more markets for their products. One of the primary functions of diplomacy and foreign policy between 
governments is to promote economic trade and promote exports and imports for the benefit of all trading parties. 
Governments encourage exports and generally want to increase exports relative to imports. Exports create jobs, 
lead to higher wages, raise the living standards of the country's residents and increase foreign exchange reserves 
and liquidity. Because exports bring international money into a country and imports send money abroad, 
governments often resort to trade defense measures such as: imposing tariffs to increase import prices national 
industries. Alternatively, countries often enter into trade agreements with each other that reduce trade defenses 
such as tariffs and create mutually beneficial trade relationships. 
 
1.1How trade can boost India's economic growth  
Trade successes are a sign of growing confidence in the Indian economy. Proactive government programs such as 
the Merchandise Export Program, Customs Duty Exemption Program, Capital Goods Export Promotion, 
Transportation and Marketing Assistance Program have helped the export sector. Recently, Niti Aayog, in 
collaboration with the Competitiveness Institute, prepared the Export Readiness Index (EPI) 2021 for Indian 
states. There are wide variations in the PPI based on trade policy, trade ecosystem, export ecosystem and 
performance.The Ministry of Commerce and Industry recently announced that India has achieved its merchandise 
export target of $400 billion in the current fiscal year. Despite the disruption caused by Covid, this steady growth 
in exports, which averaged nearly $30 billion in the last 12 months, has contributed to India's economic recovery. 
Exports grew at a healthy average rate of nearly 65% in FY22. While India's exports recovered in FY22 and 
accounted for nearly 12.3% of FY10 GDP. With a share of 8% in FY21, the share of exports in India's GDP has 
been steadily declining over the last decade, from nearly 17% in FY12 to 12% in FY21 today. India's future 
export strategy requires a systematic approach to address the supply-side issues plaguing the export sector. 
 
1.2Export Promotion Measures in India  
The Government of India has set up a number of export promotion institutions. The export and import functions 
are overseen by the Ministry of Commerce. The government formulates export and import policies and programs 
that control exports. The Exim policy aims to provide export assistance in the form of export credit, cash 
assistance, import replenishment, licensing, free trade zones, port development, quality control and pre-shipment 
inspection, and guidelines for Indian entrepreneurs in setting up businesses abroad 
 
1.3 Strategies for Export Promotion 
The strengths and weaknesses of India's export policies identified both at the governmental (macro) and industry 
(micro) levels to come up to the required global standards. Export strategy needs to be reformulated as an integral 
component of the national macro-economic strategy. Special focus has to be built in this exercise on micro-level 
planning of exports based on a smaller selective number of niche products (and services) and niche markets than 
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Financial inclusion is one of the most treasured strategies in India. Our monetary
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created through the Pradhan Mantri Mudra Yojana has been analysed as to what amount
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is known that Rs. 19656.7 rupees in the Shishu category, Rs. 170463.3 rupees in the
Kishor category and Rs. 733653.3 rupees in the Tarun category are being released for new
employment generation. At the end of the research, a suggestion has been presented that
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ABSTRACT:

After the constitution of India came into force, such laws were made which gave equal rights to women.

After independence, many schemes have been continuously made for women empowerment, whether it is

to stop feticide, whether it is education or health related or security. Efforts are being made continuously

for women and to bring them equal in every �eld. Researchers identi�ed eight factors infusing of the

present study; SPSS 8version 209 and Jamovi 8version 2.2.29 has been used for processing of the data and

Independent T-test has been performed to test the relationship. T-test result shows that with marital

status, MHB, RP, RV and DTV are statically signi�cant at 5% level of signi�cant (p-value < .05); but Know

ATM password, DIA, ME and DJC are statically not signi�cant at 5% level of signi�cant (p-value > .05). T-

test result shows that with Income level, MHB, RP and RV are statically signi�cant at 5% level of signi�cant

(p-value < .05); but Know ATM password, DIA, ME, DTV and DJC are statically not signi�cant at 5% level of

signi�cant (p-value > .05). Study results �nd out that there is no signi�cant difference between the liberty

of economic decision of married and unmarried, low income level and high income level salaried woman. It

is clear that women need to get more aware for regarding economic decisions.

References

1. Devi, Rama (2017). Gender equality women empowerment, Global Journal for research analysis, Vol. 6,
issue 9, Sep. 8160.

(https://badge.dimensions.ai/details/doi/10.52228/JRUA.2023-29-1-1?domain=https://jru-a.com)

0

Women Empowerment () Economic liberty () Economic Decision () Salaried women ()

Income level ()

Keywords:

Cite this article:
Chandra, Sharma and Sethi (2023). Women Empowerment: Liberty of Economic Decision
among the Salaried Women. Journal of Ravishankar University (Part-A: SOCIAL-SCIENCE),
29(1), pp. 1-8. DOI:DOI: https://doi.org/10.52228/JRUA.2023-29-1-1
(https://doi.org/10.52228/JRUA.2023-29-1-1)

5/6/25, 4:15 PM JRUA-Women Empowerment: Liberty of Economic Decision among the Salaried Women

https://jru-a.com/AbstractView.aspx?PID=2023-29-1-1 2/11

https://jru-a.com/HTMLPaper.aspx?Journal=Journal%20of%20Ravishankar%20University;PID=2023-29-1-1
javascript:__doPostBack('ctl00$ContentPlaceHolder1$PDF_View_lnk','')
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://jru-a.com/Issues.aspx?VID=29&IID=1
https://doi.org/10.52228/JRUA.2023-29-1-1
https://doi.org/10.52228/JRUA.2023-29-1-1
https://scholar.google.co.in/scholar?q=%2210.52228/JRUA.2023-29-1-1%22
https://scholar.google.co.in/scholar?q=%2210.52228/JRUA.2023-29-1-1%22
https://scholar.google.co.in/scholar?q=%2210.52228/JRUA.2023-29-1-1%22
https://badge.dimensions.ai/details/doi/10.52228/JRUA.2023-29-1-1?domain=https://jru-a.com
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-1
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-1
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-1
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-1
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-1
https://doi.org/10.52228/JRUA.2023-29-1-1
https://doi.org/10.52228/JRUA.2023-29-1-1


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

  

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

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

(Home.aspx)

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

(Home.aspx)

PART-A

(SOCIAL-SCIENCE)
ISSN: 0970-5910

��I@ग+ के @�लो /� /ृ�J द1 क? @व�े?,?�क
अ�0न (AbstractView.aspx?PID=2023-29-

1-2)

Author(s): अ��(? @O I (search.aspx?key=अ��(? @O I)

Email(s): archanasethi96@gmail.com (mailto:archanasethi96@gmail.com)

Address: अ%�>?� अ�0(>?ल?, +ं@!$ 1@=>ं�1 >J� @=�@=�?ल0,1?0+J1, ��I@�ढ़
*Corresponding Author: archanasethi96@gmail.com

Abstract View

 

   

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

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

search  

Submit Article (SubmitArticle.aspx)

5/6/25, 4:17 PM JRUA-��I@�" �O  @�लो /� /ृ�J &1 �? @=�O?#?�� अ�0(

https://jru-a.com/AbstractView.aspx?PID=2023-29-1-2 1/10

https://jru-a.com/AboutJournal.aspx
https://jru-a.com/ContactUs.aspx
https://jru-b.com/
https://scholar.google.co.in/scholar?hl=en&as_sdt=0%2C5&q=%27Journal+of+Ravishankar+University%27&btnG=
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/Home.aspx
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-2
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-2
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-2
https://jru-a.com/AbstractView.aspx?PID=2023-29-1-2
https://jru-a.com/search.aspx?key=%E0%A4%85%E0%A4%B0%E0%A5%8D%E0%A4%9A%E0%A4%A8%E0%A4%BE%20%E0%A4%B8%E0%A5%87%E0%A4%A0%E0%A5%80
https://jru-a.com/search.aspx?key=%E0%A4%85%E0%A4%B0%E0%A5%8D%E0%A4%9A%E0%A4%A8%E0%A4%BE%20%E0%A4%B8%E0%A5%87%E0%A4%A0%E0%A5%80
mailto:archanasethi96@gmail.com
mailto:archanasethi96@gmail.com
https://jru-a.com/Home.aspx
https://jru-a.com/EditorialBoard.aspx
https://jru-a.com/PastIssues.aspx
https://jru-a.com/News.aspx
javascript:__doPostBack('ctl00$Search_lnkbtn','')
https://jru-a.com/SubmitArticle.aspx
Hp
Typewritten text
560

Highlight



  View HTML

(HTMLPaper.aspx?

Journal=Journal of

Ravishankar

University;PID=2023-

29-1-2)

   View PDF

Published In:   Volume - 29,      Issue - 1,     Year - 2023 (Issues.aspx?VID=29&IID=1)

DOI: 10.52228/JRUA.2023-29-1-2 (https://doi.org/10.52228/JRUA.2023-29-1-2)   

(https://scholar.google.co.in/scholar?q="10.52228/JRUA.2023-29-1-2")

    

ABSTRACT:
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Evaluation of Selected Medicinal, Timber and Ornamental
Legume Species’ Seed Oils as Sources of Bioactive
Lipophilic Compounds

Anna Grygier 1 , Suryakant Chakradhari 2, Katarzyna Ratusz 3 , Magdalena Rudzińska 1 ,

Khageshwar Singh Patel 4, Danija Lazdin, a 5, Dalija Seglin, a 5 and Paweł Górnaś 5,*

1 Faculty of Food Science and Nutrition, Institute of Food Technology of Plant Origin, Poznań University of Life

Sciences, Wojska Polskiego 31, 60-624 Poznań, Poland
2 School of Studies in Chemistry/Environmental Science, Pt. Ravishankar Shukla University,

Raipur 492010, CG, India
3 Division of Fats and Oils Technology, Department of Food Technology, Institute of Food Science,

Warsaw University of Life Sciences, Nowoursynowska 159c, 02-776 Warsaw, Poland
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Raipur 493225, CG, India
5 Institute of Horticulture, Graudu 1, LV-3701 Dobele, Latvia

* Correspondence: pawel.gornas@llu.lv

Abstract: Bioactive lipophilic compounds were investigated in 14 leguminous tree species of timber,

agroforestry, medicinal or ornamental use but little industrial significance to elucidate their potential

in food additive and supplement production. The tree species investigated were: Acacia auriculiformis,

Acacia concinna, Albizia lebbeck, Albizia odoratissima, Bauhinia racemosa, Cassia fistula, Dalbergia latifolia,

Delonix regia, Entada phaseoloides, Hardwickia binata, Peltophorum pterocarpum, Senegalia catechu, Sesbania

sesban and Vachellia nilotica. The hexane-extracted oils of ripe seeds were chromatographically

analysed for their fatty acid composition (GC-MS), tocochromanol (RP-HPLC/FLD), squalene and

sterol (GC-FID) content. A spectrophotometrical method was used to determine total carotenoid

content. The results showed generally low oil yield (1.75–17.53%); the highest was from H. binata.

Linoleic acid constituted the largest proportion in all samples (40.78 to 62.28% of total fatty acids),

followed by oleic (14.57–34.30%) and palmitic (5.14–23.04%) acid. The total tocochromanol content

ranged from 100.3 to 367.6 mg 100 g−1 oil. D. regia was the richest and the only to contain significant

amount of tocotrienols while other oils contained almost exclusively tocopherols, dominated by either

α-tocopherol or γ-tocopherol. The total carotenoid content was highest in A. auriculiformis (23.77 mg

100 g−1), S. sesban (23.57 mg 100 g−1) and A. odoratissima (20.37 mg 100 g−1), and ranged from 0.7 to

23.7 mg 100 g−1 oil. The total sterol content ranged from 240.84 to 2543 mg 100 g−1; A. concinna seed

oil was the richest by a wide margin; however, its oil yield was very low (1.75%). Either β-sitosterol

or ∆5-stigmasterol dominated the sterol fraction. Only C. fistula oil contained a significant amount of

squalene (303.1 mg 100 g−1) but was limited by the low oil yield as an industrial source of squalene.

In conclusion, A. auriculiformis seeds may hold potential for the production of carotenoid-rich oil, and

H. binata seed oil has relatively high yield and tocopherol content, marking it as a potential source of

these compounds.

Keywords: Fabaceae; Leguminosae; phytostanol; bean; tocochromanol

1. Introduction

Plant seeds contain various biologically active substances, including lipophilic sub-
stances such as phytosterols, tocochromanols and carotenoids, and are major sources of
these micronutrients in the diet. Legume seeds tend to have low oil content; exceptions to
this include soy, peanuts and Pongamia pinnata; however, low oil content does not exempt
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Universidad de Granada, 18071 Granada, Spain
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Universidad de Granada, 18071 Granada, Spain
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Abstract: There are a plethora of plant species in India, which have been widely used in vegetable
dishes, soups, desserts and herbal medicine. In addition to these traditional uses, today there is
the extra possibility of also being able to use these plants in the nutritional supplements indus-
try due to their favorable antioxidant and mineral composition. In this sense, thirteen vegetable
species—Chanania lanzan, Ziziphus mauritiana, Nilumbo nucifera, Terminalia catappa, Terminalia arjuna,
Terminalia bellirica, Terminalia chebula, Lagenaria siceraria, Luffa aegyptiaca, Praecitrullus fistulosus, Benin-

casa hispida, Citrullus lanatus var. lanatus and Cucurbita maxima—have been analyzed. In this paper
we discuss the distribution of polyphenols and minerals (Na, K, Mg, Ca, Al, P, S, Cr, Mn, Fe, Cu, Zn,
Mo, As and Pb) in different seed parts (the rhizome, pericarp, carpel, seed coat and kernel) of the
above species and their possible use in the nutritional supplements industry. The concentrations of
total polyphenols, flavonoids and minerals ranged from 407 to 3144 mg rutin hydrate/100 g, 24 to
3070 mg quercetin/100 g and 1433 to 7928 mg/100 g, respectively. K, Ca, P and S were abundant in
these herbal fruits. In two species of herbal fruits, Terminalia arjuna and Terminalia chebula, only part
of the seed structure was suitable for use in nutritional supplements.

Keywords: herbal seeds; fruit seeds; polyphenols; minerals; nutritional supplements

1. Introduction

Seeds contain vital nutrients and ultra-trace elements, which reduce the risk of car-
diovascular disease and diabetes [1] and promote different healthy functions in human
beings [2,3]. Many plants also contain polyphenols and flavonoids with strong antioxidant
and disease-preventing properties, and could be valuable sources of these compounds in
the preparation of nutritional supplements [4–7].

Ziziphus mauritiana (as Ziziphus jujuba (L.) Gaertn., and Ziziphus jujuba (L.) Lam.) is
widely cultivated, especially in southeastern Asia, as a commercial crop [8]. The fruit is
eaten raw or preserved and its seeds contain a number of medically active compounds,
including saponins, triterpenes, flavonoids and alkaloids. It is hypnotic, narcotic, sedative,
stomachic and tonic, and is used internally in the treatment of palpitations, insomnia,
nervous exhaustion, night sweats and excessive perspiration [9]. Buchanania lanzan is a
medium-sized deciduous tree with edible fruits and seed kernels. Its seed kernel and
extracted kernel oil are used in the preparation of several Indian dishes and are a potential
source of phytochemicals, tocopherols and essential fatty acids including oleic, linoleic and
linolenic acid [10].
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ABSTRACT

This paper analyzes the noise pollution level at selected traffic points due to road traffic and their effects on exposed 

people. The present study based on primary data and monitored noise levels at six major traffic points in October and 

November in 2020. Raipur city has faced a low ratio of road capacity compared to vehicles and created traffic congestion. 

During peak hours maximum increased of passenger car units (PCU) at Tatibandh. Two-wheelers and cars share more 

congestion than other vehicles in city's core area. On working days, noise pollution is more and Noon session is more polluted 

than other session. The maximum polluted traffic point is Fafadih and the maximum peoples suffer sleep disturbance in the city 

around every traffic point. Trucks & Lorries generated maximum average noise pollution.  Excessive noise has created 

pollution and adverse effect on human health such as hearing loss, headache, sleep disturbance, etc. 

Keywords: Noise Pollution, Traffic Volume, Human Health.

TRAFFIC NOISE POLLUTION AND ITS EFFECT ON HUMAN HEALTH IN 
RAIPUR CITY

Soumen Mondal and Anusuiya Baghel

Introduction it also depends on the road surface, silencer quality, 

engine quality, driving behavior, tires, vehicular 
The term noise simply expressed is an 

speed, etc.Noise is a serious problem in urban areas 
unnecessary sound emitted from the vibrating body 

as compared to rural areas because more vehicles 
and reaching the ear through the nervous system. 

passing on the road, the establishment of various 
Generally, noise consists of three elements - Source, 

industries, etc. Traffic can be considered themajor 
transmission, and receiver (Dev& Singh, 2011). Noise 

source of noise pollution in any city (Agarwal& 
has been determined as the combination of 

Swami, 2009). The Govt. of India recommended a 
frequency (Hertz, Hz) and pressure (Pascal, Pa). 

noise limit from various motor vehicles under 1986 
Noise level is represented in decibel (dB) units based 

Environment (Protection) Rules shall be applicable 
on the intensity of sound or loudness by the 

from 1st January 2003 (CPCB, 2000). The acceptable 
measurement of the noise level meter. The noise 

noise level (table no.01) shows in the daytime is 75 dB 
travels at speeds of about 740 miles per hour in air 

in the Industrial area, 65 dB in the commercial area, 
through the small wave pressure. According to 

55 dB in the residential area, and 50 dB in the silent 
Central Pollution Control Board (2017) reports the 

area (CPCB, 2021). The Long-term average noise 
human ear can peak response in 2.5 – 3 kHz. The 

level over 55 dB impacts health with the result of an 
sound becomes continuous and above the limits of 

increase in blood pressure, suppression of the 
the ears, it is termed noise. Noise from road traffic is 

central nervous system, change of breathing and 
the most harmful to the environment as well as human 

heart rates, cardiovascular diseases, hypertension 
issues, behind air pollution (WHO, 1999). Vehicular 

and mental disorders (Munzel, et al., 2014).  
noise emission is not only emitted from vehicles horn, 
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Abstract 

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

economic hub of the entire north Bengal, which led to the rapid transformation of its LULC 

pattern. Therefore, this study is aimed to analyse the LULC changes during 1991 to 2021 by 

giving special emphasize on built up transformation. The Landsat TM, ETM and LISS IV data 

has been used for the LULC classification of the Siliguri city. Modified Maximum Likelihood 

Classifier approach has been adopted to generate the classified image. From the analysis it is 

found that there is a drastic change in built-up 1254.54 percent in respect to 1991. While 

teagarden, agriculture land and waterbody declined by -90.06, -97.17 and -88.76 percent, 

respectively. These changes are harmful for the ecological balance of the city surrounding. It can 

further impact on the city9s sustainable development. 

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

expansion. 

Introduction 

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

upgrading the regional and national Development (World Bank., 2009). In this report 

significance of medium sized class 1 cities has been given more importance for the betterment of 

world economy.      Historically South and South East Asia has the highest population 

concentration. In the last few decades, mainly second half of the last century rapid growth of 

urban population has led to the speculation of urban explosion in this region (. On the other 

hand, the population growth of the developed countries almost stagnant because they already 

passed the phage. It is worth mentioning that their rate of urban growth also stagnant. Among 

the Asian countries India and China alone will account for more than 64% of the overall growth 

of urban populations in Asia and a 42% share of global urban population growth from 2005 to 

2025(Sankhe et al., 2011). India with a total urban population of 377 million as per 2011 census, 

the second largest in the world after China and expected to increase up to 590 million by 2031. 

According to 2011 census between 2001 and 2011, 92 million people were added to the urban 

population, the largest decadal increase in the last one hundred years, and for the first time, the 

net addition to urban population exceeded that of the rural population (Shaw, 2018). 

Urbanization is a process whereby productive agricultural lands, forests, surface water bodies 

and groundwater prospects are being irretrievably lost((Pathan et al., 1991). In India, 

unprecedented population growth coupled with unplanned developmental activities has resulted 

in urbanization, which lacks infrastructure facilities(Sudhira, Ramachandra, & Jagadish, 2004). 

Development of new urban areas and expansion of existing cities is inevitable as it is an 

essential part of sustainable economy but uncontrolled and haphazard urban growth may raise 

serious problems related to environmental pollution, changes in urban micro climate, loss of 

biodiversity and ecological balance, human and traffic congestion and moreover quality of urban 

life (Dutta & Rahman, 2017). Physical expansion of the city, population growth induce land 

cover change and land transformation are natural process we can9t stopped the transformation. 
It can be regulated trough proper planning and management. The urbanization in India is 

resulting tremendous changes at ground level which are not given due attention in the 

discourse of planning, development, administration and policy making. One such area that did 

not receive much attention is the development, planning and governance is 8urban fringe9, 
(Nallathiga, Taneja, Gupta, & Gangal, 2018) as the city grows to the periphery, many 

geographical changes at the urban periphery are associated with the transfer of land from rural 

to urban purpose. The current trend of spatial urban growth in almost all Indian cities has a 

haphazard pattern, particularly along the urban-rural fringe(Farooq & Ahmad, 2008) 
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Right to Life in Indian Constitution With Special Focus on Right to Food
Priya Rao, (Ph.D.), School of Studies in Law

Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, INDIA

ABSTRACT
This article focuses on the various aspects

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

KEY WORDS
Right to Life, Right to Food, Constitution,

Hunger, Food Safety, Initiatives.

INTRODUCTION
The right to life and individual liberty are the

primary early privileges for the development of human
character. It is an ethical right that every person
wherever should consistently possess. Right to life and
individual liberty is the modern term for what has
traditionally been regarded as “natural right.” It is also

regarded as one of the most important inherent and
inalienable fundamental rights, which enables a person
to live his life as he pleases. Article 3 of the Universal
Declaration of Human Rights recognizes the right to
life and individual liberty, stating, “Everyone has the

right to life, freedom, and individual security.” Article

9 of a comparable document states, “No one will be

subject to inconsistent capture, detention, or
deportation.” It proves that the international community

is comparable to the protection of human life and
liberty. In Part III of the Constitution, under the heading
Fundamental Right, the framers of our Constitution
incorporated Article 21 which states, “No person shall
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Abstract

This research paper explores the grave issue of women trafficking in India through a
comprehensive legal analysis. Human trafficking, particularly of women, represents a
serious violation of human rights and dignity, often involving exploitation for purposes such
as forced labor, prostitution, and domestic servitude. The paper examines the existing legal
framework in India, including the Immoral Traffic (Prevention) Act, 1956, provisions under
the Indian Penal Code, and international obligations under conventions like the UN
Protocol to Prevent, Suppress and Punish Trafficking in Persons, especially Women and
Children. It further delves into landmark judicial decisions and policy initiatives aimed at
prevention, protection, and rehabilitation. The study critically assesses the implementation
gaps, challenges in law enforcement, and the socio-economic factors that fuel trafficking,
such as poverty, illiteracy, and lack of awareness. It also highlights the role of government
and non-governmental organizations in combating trafficking and supporting survivors. The
paper concludes with strategic recommendations for strengthening legal mechanisms,
improving inter-agency coordination, enhancing victim-centric approaches, and promoting
awareness to ensure a more effective response to this persistent social evil.
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RELEVANCE OF PESA ACT IN THE LIFE OF TRIBAL COMMUNITY: AN ANALYTICAL 

STUDY (WITH SPECIAL REFERENCE TO CHHATTISGARH STATE PESA ACT 2022) 

 

 

Dr. Alekh Kumar Sahu

 

 

Abstract: 
 The Panchayats (Extension to Scheduled Areas) Act, commonly known as the PESA Act, is a crucial 

legislation that aims to empower and protect the rights of tribal communities residing in scheduled areas in 

India. This study examines the relevance of the PESA Act in the life of tribal communities, with a special 

focus on the Chhattisgarh State PESA Act of 2022. Through an analytical approach, the study explores the 

impact and effectiveness of the PESA Act in promoting self-governance, protecting customary rights, and 

ensuring the socio-economic development of tribal communities in Chhattisgarh. The study employs a 

comprehensive review of existing literature, including research articles, reports, and case studies, to 

analyze the relevance of the PESA Act in the context of Chhattisgarh. It examines the provisions of the 

Chhattisgarh State PESA Act of 2022, comparing them to the national PESA Act of 1996, to identify any 

specific modifications or enhancements made in the state legislation. Furthermore, the study investigates 

the implementation of the PESA Act in Chhattisgarh, assessing the progress made in establishing and 

strengthening gram sabhas, the primary decision-making bodies, and examining the extent to which tribal 

communities have been able to exercise self-governance and participate in local development processes. 

this research contributes to a deeper understanding of the specific provisions and modifications made at 

the state level and assesses the overall relevance of the PESA Act in the life of tribal communities. 

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

 

Introduction: 
 Indigenous Peoples are inheritors and practitioners of unique cultures and ways of relating to people 

and the environment. They have retained social, cultural, economic and political characteristics that are 

distinct from those of the dominant societies in which they live. Despite their cultural differences, 

Indigenous Peoples from around the world share common problems related to the protection of their rights 

as distinct peoples. 

Indigenous Peoples have sought recognition of their identities, way of life and their right to traditional 

lands, territories and natural resources for years, yet throughout history , their rights have always been 

violated. Indigenous Peoples today, are arguably among the most disadvantaged and vulnerable groups of 
people in the world. Tribals and forest are synonymous and one cannot be separated from the other. They 

have emotional, psychological, and cultural attachments with the forest and have always lived in the 

forest. Before the British came in the ruling princes had rights over the forest and in far- flung areas. The 

tribals lived on forest produce and also by cultivating parts of the forest area. Over the centuries, the tribals 

were driven into the hills and forests by people who came from the North an took possession of the fertile 

lands in the river valleys. 

The Englishmen brought in the Indian Forest Act 1927 , taking away the inherent rights of the tribal people. 

With one legislative stroke, the tribals became trespassers on their own land and became victims of 

externally motivated systems of forest management that directly violated various facets of their economic 

and cultural survival. The final act of atrocity on a largely unsuspecting population was the imposition of an 

alien judicial system and "law and order" machinery that subjugated them, further compounding their 
vulnerability and subservience. After independence these rights got transferred to state governments. In the 

process the inherent rights of the tribals and forest-dwellers got restricted to nistari rights – the right to free 

grazing and fuel wood – while rights over timber and non-timber produce remained with the state 

government. Over the years, the unholy nexus between the forest contractors and representatives of the 

government, for the incentive of getting tribal votes, encouraged large scale felling of forests. Consequently, 

in 1980 by enacting the Forest Conservation Act, the Government of India took away the rights of state 

governments to convert forest land for non-forest use. The state government now had to seek permission 

from the Government of India for any development work within the forest area. The new rules <Forest 
(Conservation) Rules 2022= state that a project, once approved by the FAC, will then be passed on to the 
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EMPOWERING INDIGENOUS COMMUNITIES: A COMPREHENSIVE STUDY ON INDIAN 

TRIBAL RIGHTS AND PATHWAYS TO SOCIAL JUSTICE 

 

 

 Dr. Alekh Kumar Sahu

 

 

Abstract  
This research paper aims to provide a comprehensive analysis of Indian tribal rights and explore 

pathways to social justice for indigenous communities in India. Indigenous communities, often referred to as 

tribal or Adivasi communities, have a long history of marginalization, discrimination, and dispossession of 

their ancestral lands and resources. This study investigates the legal frameworks, policies, and socio-cultural 

factors that shape the rights and status of indigenous communities in India. The research begins by 

examining the historical context of indigenous communities in India, shedding light on the legacy of 

colonialism, land encroachments, and cultural assimilation policies that have adversely impacted these 

communities. It delves into the constitutional provisions and international legal instruments that safeguard 

the rights of indigenous peoples, focusing on the specific legal protections available to Indian tribes. The 

research also investigates the implementation and effectiveness of these legal frameworks in ensuring the 

empowerment and social justice of indigenous communities. Moreover, this study explores the socio-

economic challenges faced by indigenous communities, including poverty, lack of access to education, 

healthcare, and basic amenities. It analyzes the socio-cultural factors contributing to the marginalization of 

indigenous communities, such as cultural erasure, stereotypes, and limited political representation. The 

research further investigates the role of grassroots movements, civil society organizations, and governmental 

initiatives in promoting the rights and well-being of indigenous communities. Finally, this paper identifies 

potential pathways to social justice and empowerment for indigenous communities in India. It examines 

successful models of community-led development, sustainable resource management, and inclusive 

governance that have led to positive outcomes for indigenous populations. It also highlights the importance 

of participatory approaches, community engagement, and cultural preservation in fostering social justice for 

indigenous communities. By providing a comprehensive understanding of Indian tribal rights and pathways 

to social justice, this research aims to contribute to the ongoing discourse on indigenous rights and support 

efforts to empower and uplift indigenous communities in India. It calls for policy reforms, awareness 

campaigns, and inclusive initiatives to address the systemic challenges faced by indigenous communities and 

promote their full and equal participation in Indian society. 

 

Keywords:  Discrimination, Social Justice, Marginalization, Indigenous. 

 

Introduction:   
In the diverse tapestry of Indian society, indigenous communities have long stood as custodians of 

rich cultural heritage, traditional wisdom, and unique ways of life. These communities, often referred to as 
tribes or indigenous peoples, have faced historical injustices, marginalization, and the violation of their 

rights. It is imperative to undertake a comprehensive study that delves into the intricate dynamics of Indian 

tribal rights, aiming to empower these communities and pave the way for social justice. 

The research topic, "Empowering Indigenous Communities: A Comprehensive Study on Indian Tribal 

Rights and Pathways to Social Justice," seeks to shed light on the challenges faced by indigenous 

communities in India and explore effective strategies to enhance their rights and overall well-being. By 

analyzing historical and contemporary contexts, policy frameworks, and socio-cultural dynamics, this study 

aims to contribute to the ongoing discourse on tribal rights and social justice in India. 

This research will address key themes, such as land rights, natural resource management, access to 

education and healthcare, cultural preservation, and political representation. By examining these interrelated 

aspects, we can better understand the complexities of indigenous communities' struggles and identify 
pathways for their empowerment. 

DEFINATION OF INDIGENOUS PEOPLE : 
The term "indigenous people" refers to distinct ethnic or cultural groups that are native to a particular 

region or territory and have a historical connection to the land they inhabit. Indigenous peoples are often 

characterized by their ancestral ties to the land, unique cultural traditions, languages, and social structures 

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

INTRODUCTION:
The Surveillance Laws in India started with the enactment of The Telegraph Act, 1885 on 1st October 1885. This Law was
responsible for surveillance and its regulation for more than a century. Later on, with the enactment of The Information
Technology Act, 2000 on 9th June 2000; the surveillance laws in India are monitored under both of these laws. Hence, these
two statutory regulations are the only ones that protect our newly recognized Fundamental Right of Privacy.
 
The Judicial Development of the Fundamental Right to Privacy has been complex, with broadly broad views.
 
The first case to discuss Privacy as a Fundamental Right was M.P. Sharma vs. Satish Chandra1 in 1954, A bench of 8 Judges
held that "There is no concept of Right to Privacy in our Constitution. This Right is available in the United States under the
4th Amendment of their Constitution." The second major case in 1963 was of Kharak Singh vs. State of Uttar Pradesh,2
where a bench of 6 Judges clearly stated that the Right to Privacy is not a guarantee under our Constitution.
 
However, on the other side, Supreme Court Judgments with minor benches held the Right to Privacy as a Fundamental
Right. The Gobind vs. Union of India3 in 1975, a 3-judge bench held that – "India and the freedom of speech create an
independent Right of Privacy as an emanation from them which one can characterize as a Fundamental Right, we do not
think that the Right is absolute." In another case of R. Rajagopal vs. State of Tamil Nadu4 and Peoples Union of Civil
Liberties (PUCL) vs. Union of India5 , a 2 Judge bench held that the Right to Privacy is enshrined in Art 21 of The
Constitution of India, 1950.
 
Finally, due to recent conflicting judgments of the Supreme Court against its landmark judgments made the status of the
Right to Privacy ambiguous in the Indian Court. Therefore, to have a clear and explicit position on this, the Supreme Court
formed an 11 Judge Bench in the landmark case of Justice K.S. Puttaswamy vs. Union of India6. In this the bench
unanimously held that the Right to Privacy is a Fundamental Right enshrined in our Constitution and can be traced to Article
14, Article 19 and Article 21 of The Constitution of India. The Court also stressed the need to enact a law on Data Privacy
due to globalization and Technology. Therefore, this Judgement cleared the Court's position concerning Privacy. Hence, this
Research Paper will also be viewed with the backdrop of the Right to Privacy and Surveillance Laws in India.
 
DATA PRIVACY BILL:
In July 2017, a committee was formed in response to the demand of a data protection law. This committee was held under
the chairmanship of Justice B.N. Srikrishnan and hence came into being the legal framework draft of Personal Data
Protection Bill, 2018. In furtherance of observation laid down in the case of Justice K.S. Puttasawmy vs. Union of India, the
Personal Data Protection Bill was drafted based on the report of Justice B.N. Srikrishnan Committee, and introduced in 2019
by the Ministry of Electronics and Information Technology7. According to National Crime Record Bureau, there has been an
increase of 11.8% in CyberCrime in 2020. Therefore, this Bill is a need of an hour as The Information technology Act, 2000
is the only legislated Law dealing with cyberspace data privacy and offences. The Preamble of this Bill explicitly mentions
that the Right to Privacy is a Fundamental Right and that it is necessary to protect this data. Therefore, this Bill strives to
protect people from illegal breach of Privacy through means of surveillance, whether done by the State or by any Corporate
organization. Some of the Important aspects of this Bill are – 1. Types of Data – The Bill distinguishes data into two types -
Personal Data and Sensitive Personal Data. The Bill provides more stringent laws for Sensitive Data than Personal Data as it
deals with intimate details of a person that would cause significant harm to him if leaked.
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Death Penalty: Relevancy and Necessity 
 

Dr. Priya Rao 
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*Corresponding Author Email: profpriyarao79@gmail.com 
 

ABSTRACT:  
The most debatable topic nowadays is capital punishment. Where most European countries are abolishing it to 

align with humanistic approach but some countries still retain this punishment. In our country although there is a 

shift from sentence of death to lesser sentence but there is also a clear intention of maintaining capital sentence 

to meet the ends of justice in appropriate cases. 

 

KEYWORDS: Death Penalty, Relevancy, Necessity. 
 

 

INTRODUCTION:  
Since long time our society has been inflicting 

punishment upon wrongdoer, so that the society could be 

protected as well as other persons must be refrain from 

committing the same thing in the society. 

 

The Death Penalty is a form of punishment whereby a 

state punishes a person who has been convicted of crime 

to death by execution. The Death Penalty has been 

widely abolished in most of the countries but also it has 

not been abolished or reinstated in some countries. In 

this article I want to discuss the necessity and relevancy 

of Death Penalty in India and whether or not it is still a 

relevant punishment in modern society. 

 

Meaning of Capital Punishment: 
The term 8Death Penalty9 or 8Capital Punishment9 stands 
for highest level of punishment, which is given in severe, 

grievous or heinous types of crime. May be the 

definition and extent varies from different scholars, 

countries, age group, but generally in jurisprudence, 

criminology, penology and common usage and sense 

capital punishment means sentence of death. 
 
 

Received on 24.09.2022 Modified on 26.10.2022  

Accepted on 05.12.2022      ©AandV Publications All right reserved 

Res.  J. Humanities and Social Sciences. 2022; 13(4):283-286. 

DOI: 10.52711/2321-5828.2022.00046 

HISTORICAL BACKGROUND: 
There is no country where Capital Punishment has never 

existed. It is an ancient form of sanction. The first 

glimpse of Capital Punishment we find in Hammurabi 

Code of Law 18th century BC in which there were 25 

offences punishable with capital punishment. After that 

Hitti Penal Code (10th century BC) and Derconian Penal 

Code of Athens (7th century BC) in which all offences 

were punishable with death penalty.  Capital punishment 

for murder, treason, arson and rape was widely 

employed in ancient Greece under the law of Draco (7th 

century BCE) though Plato agreed that it should be used 

only for the incorrigible.  

 

The Roman also used it for a wide range of offence, 

though citizens were exempted for a short period of time 

during the republic.1 

 

Also it supported by Sir Henry Maine who stated that 

<Roman republic did not abolish death sentence though 
its non-use was primarily directed by punishment or 

exile and the procedure of questions.2 

 

JURIST APPROACH AND THEORIS OF 
PUNISHMENT: 
The Criminal Justice system is based on various theories 

of punishment. Sir Walter Moberly praises the definition 

given by Grotious that when a wrongdoer does a 

Hp
Typewritten text
593



375

ISSN : 2581-6918 (E), 2582-1792 (P)
Year-06, Volume-06, Issue-01 SHODH SAMAGAM

January to March 2023      www.shodhsamagam.com
A Double-blind, Peer-reviewed and Referred, Quarterly, Multidiciplinary and

Multilingual Research Journal

Impact Factor
SJIF (2022): 6.679

Right to Life in Indian Constitution With Special Focus on Right to Food
Priya Rao, (Ph.D.), School of Studies in Law

Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, INDIA

ABSTRACT
This article focuses on the various aspects

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

KEY WORDS
Right to Life, Right to Food, Constitution,

Hunger, Food Safety, Initiatives.

INTRODUCTION
The right to life and individual liberty are the

primary early privileges for the development of human
character. It is an ethical right that every person
wherever should consistently possess. Right to life and
individual liberty is the modern term for what has
traditionally been regarded as “natural right.” It is also

regarded as one of the most important inherent and
inalienable fundamental rights, which enables a person
to live his life as he pleases. Article 3 of the Universal
Declaration of Human Rights recognizes the right to
life and individual liberty, stating, “Everyone has the

right to life, freedom, and individual security.” Article

9 of a comparable document states, “No one will be

subject to inconsistent capture, detention, or
deportation.” It proves that the international community

is comparable to the protection of human life and
liberty. In Part III of the Constitution, under the heading
Fundamental Right, the framers of our Constitution
incorporated Article 21 which states, “No person shall
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AN ASSESSMENT OF WEB INFORMATION SEEKING BEHAVIOR AND DIGITAL 

LITERACY SKILLS AMONG PRINT AND ELECTRONIC MEDIA JOURNALIST OF 
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Shukla University, Raipur, Chhattisgarh 
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Abstract:  

Digital information has become one of the most important resources for social development in the 

present era, benefiting all sections of society, especially students, researchers, teachers as well as 

journalists in their field of work. New journalists rely heavily on the Internet for their professional and 

personal activities. However, there is a lot of information on the Internet that is not suitable for learning 

use. The ability to efficiently search and retrieve information online is therefore crucial for journalists. 

This study aims to assess the web information search behavior and digital information literacy skills 

of Raipur city journalists. In this study, a structured 200 questionnaires were randomly distributed to 

journalists, and 153 (76.5%) questionnaires were submitted. The questionnaire analysis revealed that 

41.18% of journalists needed web information for news writing. 36.60% of journalists have difficulty 

accessing the Internet. Most respondents were familiar with computer knowledge and its functioning. 

Some respondents have good Internet literacy skills, while others have average or low Internet literacy 

skills. 

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

Information Literacy 

 

Introduction: 

In the 21st century, due to the continuous changes in the field of information-receiving, media 

institutions have wholly changed their journalism work by adopting web-internet-related technologies. 

The new generation of journalists has become heavily dependent on the Internet for their professional, 

academic, and personal activities. Journalists quickly access various types of information through the 

Internet, some of which are suitable for them, some of which are not. Journalists also need 

competencies related to digital literacy to access information through the web that helps them 

efficiently search and retrieve information online. 

According to the American Library Association's (ALA) Presidential Committee on Information 

Literacy, Final Report, "To be information literate, a person must be able to recognize when 

information is needed and have the ability to locate, evaluate, and use the needed information 

effectively." 

Media professionals are defined as specialized candidates or information seekers. They are information 

consumers and communicators who use their energy to provide information to the public. This study 

aims to determine how much digital literacy journalists have and how much access they have to web-

based information for their work. 

 

Raipur's Journalism: An Overview  

Chhattisgarh's Raipur city has a long history of journalism, where many newspapers and magazines 

were published before independence. Currently, more than 20 electronic news channels and 100 

Newspapers are broadcast and published here. Among them are the Dainik Bhaskar, NaiDuniya, 

Patrika, Navbharat, Haribhoomi, Chhattisgarh, Navpradesh, Mahakaushal, and Hitwada, Chronicle, 

and other electronic media, such as IBC 24, INH News, Doordarshan Raipur, Media 24, News-18, 
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ABSTRACT

The study aimed to determine article distribution by year, author productivity, author
collaboration level, page length, and cited / referred documents. Study results show that
out of 150 articles, 38 (25.34o/o) were published in 20'16 while 17 (11.33%) were published
in2020. From 255 contributors,60 (23.52%) articles were written by a single author, 152
(59.60%) articles by two authors, 39 (15.29o/o) by three authors, and only 0a (1.56%) by
four authors. Out of 150 articles, 10 articles (6.66%) were contributed by Sanjay Kumar
Sharma. Duringthestudyperiod2016-212l,therewas0.7Mdegreeof authorcollabqr:ation.

Keywords: Bibliometric Study, Authorship Pattern, Citation, Degree of Collaboration,
P roductive Authors and Productive I nstitutions.

Introd.uction

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

This paper highlights the comparison of information needs and seeking behavior among the
faculty of social science of Pt. Ravishankar Shukla University, Raipur and Atal Bihari Bajpai
University Bilaspur. The study was based on the survey method and for the collection of
related data, well structured questionnaire was used as a tool. There were 410 questionnaires
distributed among the respondents of which 308 (75.12%) questionnaires were received
back. The study revealed that 87.5% of the faculty of Pt. Ravishankar Shukla University,
Raipur and 88.83% of Atal Bihari Vajpayee University, Bilaspurfind information forteaching.
It is clearthatthe printed and electronic information sources consulted by Pt.Ravishankar
Shukla University, Raipur and Atal Bihari Vajpayee University, Bilaspur are quite different
concerning all the resources. There are 9oo/o of the faculties of Pt. Ravishankar Shukla
University, Raipur uses refercnce books and94.S7o/ofaculty of Atal Bihari Vajpayee Univeristy,
Bilaspur use textbooks to seek information. The faculty of both universities gave 1st rank to
the internet as an information source. lt was also found that faculty preferred keyword
search techniques to find web-based information. ln the context of the problems encountered
in seeking information, it was found that the faculties of Pt. Ravishankar Shukla University
(61.33) and Atal Bihari Vajpayee University (62.02) have to face the main problem of
inadequacy of library resources while searching forthe necessary information.

Keywords: lnformation Needs, Seeking Behavior, Social Science, Faculty Member, Pt.
Ravishankar Shukla University, Atal Bihari Vajpayee University, Social Sciences.
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ABSTRACT

Il: oll"t attempl to make an extensivg study of research trends in prominent universities ofChhattisgarh during the last three clecades with an intense focus on doctorar researches, phDsupervisors' topic wise'distribution of theses submitted to universities of Chhattisgarh. The studyreveals that research on recent trends of n'rodern libraries, ,rr. or'u*io,rs ICT toohlnd techniquesin libraries' e-resources, digital library among other have not so far been focus areas of research.The reasons may be the course crr.iculrm "of 
,l',ur" 

""rr"rcr,a, which are primarily based ontraditio,al courses on Library and Inforn-ration science rather than recent trends, poor facultystrength' and poor iCT infrash'ucture. It also indicates towards poor library system anci strvicesof the state during the period that needs to be taken care of. Mo."or"., the study reveals that theresearch rvork of G'G' university, Bilaspur is little more than pt. R.s. University, Raipur andnumbers of supervisors are almost same ln both universities.

Key words: Library and information science, Research trends, pt. Ravishankar shukla university,Guru Ghasidas Universjty

INTRODUCTION

Research is a process to invent new knowledge,
means a process which leads towarcl unknown
from known. Iiesearch is a continuous pl.ocess
which is result of human"curiosity. Human
knor.r,ledge is ever increasing ancl there is constant
growth of advancements ancl human knowleclge
in everv field of .knowleclge and Library anci
h-rformation Science field is not an exception a new
discovery, research again starts to diicover new
knowledge. Library ancl information centers have
undergone many changes over the years in terms

of co'llections and organization of library
resources, introduction of new Infor"rnation
Communication Technology, software, services
etc. to provide satisfactory services to library
users. Libraries and Information centers have
transformed from traclitional libraries to moclem/
digital libraries. Accordingly, the Library ar-rd
Information Science subject has also changecl
drastically in terms of stucly and research. To cope
up with the changing clemancls of users,
technology and social changes, researcher of LiS
have carried out researches in various aspects of
LIS and the research outputs are reflected tn ttre

rAssociate Professor, SOS in Library & Irrfomratiorr science, pt.
India

Ravishankar Shukla University, Raipur., Chhattisgarh,
zDepr,rty Librarian, Cerrtral Library, NIT, Raipur, Chhattisgarlr,
(*Corresponding author) ernail id: *sksatpaihy.lib@nitrr.ac.in,

tr ndianjournals.com

India
**srkashyapl 
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ORIGINAL REPORT

Does exposure to radiofrequency radiation (RFR) a�ect the 
circadian rhythm of rest-activity patterns and behavioral 
sleep variables in humans?

Margaret Messiah Singha, Priyanka Chandela, Atanu Pati a,b,c and Arti Parganiha a,b

aSchool of Studies in Life Science, Pandit Ravishankar Shukla University, Raipur, India; bCenter for 
Translational Chronobiology, Pandit Ravishankar Shukla University, Raipur, India; cDepartment of Zoology, 
Gangadhar Meher University, Sambalpur, India

ABSTRACT

We evaluated the e"ects of the exposure to radio-frequency radia-
tion emanating from the base transceiver station (BTS) on the 
characteristics of circadian rest-activity rhythm and behavioral 
sleep variables in humans. We performed this exploratory .eld 
study in a sample of 89 healthy subjects randomly chosen out of 
1434 individuals surveyed for the purpose. We divided 89 subjects 
into .ve groups, including the control, as a function of distance 
from the BTS. The E-.eld strength was higher in the groups of the 
inter-tower region and between 0 and 150 m away from the BTS. 
The E-.eld (distance) did not signi.cantly a"ect the circadian 
rhythm parameters and behavioral sleep variables, except 
a marginal delay in the peak timings of the rest-activity rhythm of 
subjects in the inter-tower and 300–500 m groups. Notable second-
ary e"ects of the factor gender were noticed on circadian ampli-
tude, sleep e9ciency, dichotomy index, and wake after sleep onset. 
We concluded that exposure to radiation from the BTS did not 
modulate actigraphy-based behavioral sleep variables of people 
residing around BTS installations. We recommend more extensive 
.eld-based studies with rigorous longitudinal designs to validate 
the e"ects of radiation from the BTS in humans.

ARTICLE HISTORY 

Received 8 October 2020  
Accepted 16 June 2021 

KEYWORDS 

BTS; RF-EMR; actigraphy; 
rest-activity rhythm; 
behavioral sleep variables; 
human

1. Introduction

In modern society, we have an intimate association with the telecommunication system 

comprising mobile phones (MPs) and their base transceiver stations (BTSs). Each BTS 

operates in the radiofrequency range. According to the Australian Radiation Protection 

and Nuclear Safety Agency (ARPANSA), the non-ionizing radio-frequency electromagnetic 

.eld (RF-EMF) ranges from 3 kilohertz (kHz) to 300 gigahertz (GHz). The number of BTS 

installations is rapidly rising over the last decade to meet the increasing use of smart-

phones for social media, online services, and internet access (Barrile et al. 2009; Kaushal 

et al. 2012; Haryono and Gunawan 2020). Deployment of BTS in residential areas makes 

humans exposed to radiofrequency radiation (RFR) persistently. People living in BTS 

CONTACT Arti Parganiha arti.parganiha@gmail.com School of Studies in Life Science, Pandit Ravishankar Shukla 
University, Raipur, India; Center for Translational Chronobiology, Pandit Ravishankar Shukla University, Raipur, India
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ABSTRACT

We evaluated the e"ects of the exposure to radio-frequency radia-
tion emanating from the base transceiver station (BTS) on the 
characteristics of circadian rest-activity rhythm and behavioral 
sleep variables in humans. We performed this exploratory .eld 
study in a sample of 89 healthy subjects randomly chosen out of 
1434 individuals surveyed for the purpose. We divided 89 subjects 
into .ve groups, including the control, as a function of distance 
from the BTS. The E-.eld strength was higher in the groups of the 
inter-tower region and between 0 and 150 m away from the BTS. 
The E-.eld (distance) did not signi.cantly a"ect the circadian 
rhythm parameters and behavioral sleep variables, except 
a marginal delay in the peak timings of the rest-activity rhythm of 
subjects in the inter-tower and 300–500 m groups. Notable second-
ary e"ects of the factor gender were noticed on circadian ampli-
tude, sleep e9ciency, dichotomy index, and wake after sleep onset. 
We concluded that exposure to radiation from the BTS did not 
modulate actigraphy-based behavioral sleep variables of people 
residing around BTS installations. We recommend more extensive 
.eld-based studies with rigorous longitudinal designs to validate 
the e"ects of radiation from the BTS in humans.

ARTICLE HISTORY 

Received 8 October 2020  
Accepted 16 June 2021 

KEYWORDS 

BTS; RF-EMR; actigraphy; 
rest-activity rhythm; 
behavioral sleep variables; 
human

1. Introduction

In modern society, we have an intimate association with the telecommunication system 

comprising mobile phones (MPs) and their base transceiver stations (BTSs). Each BTS 

operates in the radiofrequency range. According to the Australian Radiation Protection 

and Nuclear Safety Agency (ARPANSA), the non-ionizing radio-frequency electromagnetic 

.eld (RF-EMF) ranges from 3 kilohertz (kHz) to 300 gigahertz (GHz). The number of BTS 

installations is rapidly rising over the last decade to meet the increasing use of smart-

phones for social media, online services, and internet access (Barrile et al. 2009; Kaushal 

et al. 2012; Haryono and Gunawan 2020). Deployment of BTS in residential areas makes 

humans exposed to radiofrequency radiation (RFR) persistently. People living in BTS 
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Abstract

Purpose The current study is the first attempt to screen obstructive sleep apnea (OSA) risk in adult populations of Chhattis-

garh, India. A few predictors of OSA, such as socio-demographic variables, excessive daytime sleepiness (EDS), behavioral 

sleep variables, and chronotype were also investigated.

Methods Five hundred eleven (167 males and 344 females) randomly chosen healthy subjects participated in the study. The 

STOP-BANG and Modified Berlin Questionnaires (MBQ) were used for the screening of OSA. The Epworth Sleepiness 

Scale was used to determine excessive daytime sleepiness. The Morningness–Eveningness Questionnaire (MEQ) and Munich 

Chronotype Questionnaire (MCTQ) were used to determine the chronotype and behavioral sleep variables of each subject.

Results It was observed that 11% of the studied population was at risk of OSA obtained through MBQ. The STOP-BANG 

score significantly differed as a function of gender, family type, habitat, and chronotype. The Principal Component Analysis 

revealed behavioral sleep variables, demographic variables, EDS, and chronotype as the important correlates of OSA. The 

variables namely sleep latency and sleep inertia on both workdays and free days contributed to 22% variability in the dataset; 

whereas age, BMI and BSA together explained 19% variability. The ESS score and other associated factors explained the 

20% variability in the dataset.

Conclusions The study delivers an early warning and underscores that about 11% of young adults from Chhattisgarh have 

a higher OSA risk. Sleep latency and sleep inertia could be associated with OSA risk more prominently followed by BMI 

and BSA.

Keywords Obstructive sleep apnea · Excessive daytime sleepiness · Chronotype · Body surface area · Body mass index

1  Introduction and Background

Obstructive sleep apnea (OSA) can be defined as an inter-

ruption or pause in breathing that occurs more than five 

times in an hour [1, 2]. It is one of the common sleep-related 

breathing disorders. OSA reflects cessation in the upper air-

way of respiration that occurs during sleep, lasting for 10 s 

or more. A complete cessation is called ‘Apnea,’ whereas 

incomplete cessation is called ‘Hypopnea.’ In Hypopnea, 

abnormal shallow breathing occurs, which decreases the 

oxygen saturation by around 4% or more. The severity of 

OSA has been categorized into three stages based on the 

‘Apnea–Hypopnea Index (AHI)’ [3]. The three stages 

of OSA are Mild (AHI = 5–15 events/hour), Moderate 

(AHI = 15–30 events/hour) and Severe (AHI > 30 events/

hour) [3]. Loud snoring and excessive daytime sleepiness 

(EDS) are among the prominent symptoms of OSA. When 

OSA accompanies EDS then it is termed ‘obstructive sleep 

 * Arti Parganiha 

 arti.parganiha@gmail.com

 Noorshama Parveen 

 noorshama12@gmail.com

 Babita Pande 

 babitatime2014@gmail.com

 Atanu Kumar Pati 

 akpati19@gmail.com

1 School of Studies in Life Science, Pandit Ravishankar 

Shukla University, Raipur 492 010, India

2 Department of Physiology, All India Institute of Medical 

Sciences, Raipur 492 099, India

3 Government of Odisha, Odisha State Higher Education 

Council, Bhubaneswar 751 002, India

4 Center for Translational Chronobiology, Pandit Ravishankar 

Shukla University, Raipur 492 010, India

http://orcid.org/0000-0001-9764-5566
http://crossmark.crossref.org/dialog/?doi=10.1007/s41782-022-00209-0&domain=pdf
Hp
Typewritten text
611

Hp
Highlight



Vol.:(0123456789)1 3

Sleep and Vigilance (2022) 6:287–296 

https://doi.org/10.1007/s41782-022-00209-0

ORIGINAL ARTICLE

Screening of Obstructive Sleep Apnea (OSA) Risk and Study of Its 
Predictors in a Population of Adult Indians

Noorshama Parveen1 · Babita Pande2 · Atanu Kumar Pati1,3,4 · Arti Parganiha1,4 

Received: 31 December 2021 / Accepted: 19 May 2022 / Published online: 18 June 2022 

© The Author(s), under exclusive licence to Springer Nature Singapore Pte Ltd. 2022

Abstract

Purpose The current study is the first attempt to screen obstructive sleep apnea (OSA) risk in adult populations of Chhattis-

garh, India. A few predictors of OSA, such as socio-demographic variables, excessive daytime sleepiness (EDS), behavioral 

sleep variables, and chronotype were also investigated.

Methods Five hundred eleven (167 males and 344 females) randomly chosen healthy subjects participated in the study. The 

STOP-BANG and Modified Berlin Questionnaires (MBQ) were used for the screening of OSA. The Epworth Sleepiness 

Scale was used to determine excessive daytime sleepiness. The Morningness–Eveningness Questionnaire (MEQ) and Munich 

Chronotype Questionnaire (MCTQ) were used to determine the chronotype and behavioral sleep variables of each subject.

Results It was observed that 11% of the studied population was at risk of OSA obtained through MBQ. The STOP-BANG 
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Obstructive sleep apnea (OSA) is a sleep-related breathing disorder. It occurs due to

obstruction on the upper airway of respiration. This disorder can be either complete

(apnea) or partial (hypopnea). Interruption in breathing results in the production of a

snoring sound, which is one of the prominent symptoms of OSA. Excessive daytime

sleepiness (EDS), hypertension, diabetes, etc. are some of the commonly occurring co-

morbidities of OSA. OSA is common in the population of middle-aged and elderly

people, but pediatric OSA is also eminent. The occurrence of the disease is higher in
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Abstract

Earlier we have found that all plants are capable of absorbing and bioaccumulation of heavy metals in their own part in
various concentrations, confirmed by using Atomic Absorption Spectroscopy (AAS). Rate of absorption and percentage of
bioaccumulation varies among the species. In earlier study we have selected Corchorus olitorious, Cassea tora, Raphanus
Sativus, Marsilea quadrifolia and Amaranthus viridis (Prabhas et al., 2018). This study is the follow up experiment of Part I
and targeting some other leafy vegetable species, on the basis of their consumption and popularity among the people of
central India. In this experiment we have selected Moringa oleifera, Ipomea batatas, Brassica oleracea var. botrytis,
Colocasia esculenta, Murraya koenigii, Bahunia verigeta. Plant species were grown in the agriculture field up to optimum
growth. Leaf and edible parts were collected from the plants and air dried. Dry matter were used for acid digestion after that
quantity of heavy metals can be analyzed using Atomic Absorption Spectroscopy (AAS). Total six metal ions including Lead
(Pb), Cadmium (Cd), Chromium (Cr), Zinc (Zn), Iron (Fe) and Copper (Cu) was targeted in this study. Lowest concentration
of Pb was found in M. Oleifera (0.041 mg/L) and highest in I. batatas and B. Oleracea var. botrytis, Cr was low in M.
Oleifera and higher in I. batatas, Zn was low in B. Oleracea var. botrytis and higher in C. Esculenta, Fe was lowest in M.
Oleifera and high in B. Verigeta and Cu was low in B. Oleracea var. botrytis and higher in I. batatas. More or less all these
metal ions are necessary for growth of plant. On the other hand bioaccumulation of these metals may also cause
hazardous effect on human health after consumption as food source or medicinal source.

Issue

Volume 11, Special Issue 2 (2022 )
()

5/5/25, 1:26 PM IJFANS International Journal of Food and Nutritional Sciences

https://ijfans.org/issue-content/heavy-metal-detection-using-aas-atomic-absorption-spectroscopy-in-leafy-vegetables-part-ii-1489 3/5

https://ijfans.org/issue-content/image-classification-for-medical-diagnosis-using-convolutional-neural-networks-13570
https://ijfans.org/issue-content/image-classification-for-medical-diagnosis-using-convolutional-neural-networks-13570
https://ijfans.org/issue-content/nutritional-and-functional-applications-of-sugarcane-by-products-in-food-processing-a-sustainable-perspective-13528
https://ijfans.org/issue-content/nutritional-and-functional-applications-of-sugarcane-by-products-in-food-processing-a-sustainable-perspective-13528
https://ijfans.org/issue-content/nutritional-and-functional-applications-of-sugarcane-by-products-in-food-processing-a-sustainable-perspective-13528
https://ijfans.org/issue-content/nutritional-and-functional-applications-of-sugarcane-by-products-in-food-processing-a-sustainable-perspective-13528
https://ijfans.org/issue-content/relationship-between-maternal-infant-and-neonatal-mortality-rates-of-health-services-expenditure-in-rajasthan-a-statistical-analysis-13495
https://ijfans.org/issue-content/relationship-between-maternal-infant-and-neonatal-mortality-rates-of-health-services-expenditure-in-rajasthan-a-statistical-analysis-13495
https://ijfans.org/issue-content/relationship-between-maternal-infant-and-neonatal-mortality-rates-of-health-services-expenditure-in-rajasthan-a-statistical-analysis-13495
https://ijfans.org/issue-content/relationship-between-maternal-infant-and-neonatal-mortality-rates-of-health-services-expenditure-in-rajasthan-a-statistical-analysis-13495
https://ijfans.org/issue-content/relationship-between-maternal-infant-and-neonatal-mortality-rates-of-health-services-expenditure-in-rajasthan-a-statistical-analysis-13495
https://ijfans.org/issue-content/an-integrated-street-light-fault-detection-and-location-tracking-system-based-on-iot-13491
https://ijfans.org/issue-content/an-integrated-street-light-fault-detection-and-location-tracking-system-based-on-iot-13491
https://ijfans.org/issue-content/an-integrated-street-light-fault-detection-and-location-tracking-system-based-on-iot-13491
https://ijfans.org/uploads/paper/433d65d7b5b861de50632683ed6d3042.pdf
https://ijfans.org/uploads/paper/433d65d7b5b861de50632683ed6d3042.pdf
https://ijfans.org/issue-content/heavy-metal-detection-using-aas-atomic-absorption-spectroscopy-in-leafy-vegetables-part-ii-1489
https://ijfans.org/issue-content/heavy-metal-detection-using-aas-atomic-absorption-spectroscopy-in-leafy-vegetables-part-ii-1489


Hp
Typewritten text
616

Highlight



Home (https://www.jclmm.com/index.php/journal/index) /  Archives (https://www.jclmm.com/index.php/journal/issue/archive)
/  Vol. 10: Number 3, 2022 (https://www.jclmm.com/index.php/journal/issue/view/19) /  Articles

A Review on Hydroponics: A Sustainable Approach for Plant Cultivat

PDF (https://www.jclmm.com/index.php/journal/article/view/270/241)

Keywords:
Sustainable development threshold limit resources challenge plant cultivation land area water consumption compatible morphology

Labya Prabha
School of Studies in Life Science, Pt. Ravishankar Shukla University, Raipur (Chhattisgarh – India)

Amia Ekka
School of Studies in Life Science, Pt. Ravishankar Shukla University, Raipur (Chhattisgarh – India)

Abstract
Sustainable development is really a matter of concern now days. Many natural events prove that Earth is reaching nearby its threshold limit in terms of natural resource
resources with maintaining rate of development for any country is a major challenge. Especially in case of agriculture, rate of utilization of land area and water consumption 
effort towards modification in traditional methods of plant cultivation is essential but with rise in total plant productivity or without affecting previous rate of productivity is requ
novel or non popular plant cultivation technique is showing some assurance towards sustainable development. Hydroponics is a method of plant cultivation without so
requirement is really very less as compared to soil based technique. Some of the plant species is very much compatible for hydroponic cultivation. They include mostly herba
small morphology. An earlier report proves that the existence of hydroponic for plant cultivation in all the seven continents of the world map. Which indicates that wor
modification and novel approaches over traditional method of plant cultivation.
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ABSTRACT : Fluoride and arsenic, upon release into the environment, often accumulate rapidly in aquatic habitats and are
taken up by aquatic organisms subsequently entering into the food chain. This study comprises of examining the tissue
distribution of arsenic and fluoride in the freshwater catfish, Clarias batrachus chronically exposed to them in combination.
Fishes were exposed to a range of aqueous arsenic trioxide and sodium fluoride, both individually and in combination, and
sampled at 24, 48, 72 and 96 hours. Levels of fluoride and arsenic in the liver, kidney, bone and blood of Clarias batrachus
demonstrated significantly a direct relationship with the exposure medium. Fluoride level in bone was the highest whereas; the
lowest level was observed in the muscle. Arsenic level in the liver was the highest whereas; the lowest level was observed in the
bone at the end of 96 hours, among all tissues, at the same concentration and sampling time. Impact on behavior was studied in
terms of air gulping, opercular movement, swimming activity, body position and food sensitivity. Control fish remained normal
throughout the experimental period (28 d), but treated fishes were very restless, with loss of equilibrium, and a significant
increase (P<0.01) in the number of opercular movements and air gulping .Our results suggest that elevated levels of fluoride
and arsenic exposure cause bioaccumulation in the fish body, which ultimately may be harmful to humans.

Key words : Bioaccumulation, biotransformation, methylation, biotransformation, TISAB.

How to cite : Gamini Sahu and Aditi Niyogi Poddar (2022) Fluoride and arsenic : Bioaccumulatory potential and their combined

toxic impact on the behavior of freshwater catfish, Clarias batrachus Linn. 1758. J. Exp. Zool. India 25, 435-441. DocID: https:/

/connectjournals.com/03895.2022.25.435

J. Exp. Zool. India  Vol. 25, No. 1, pp. 435-441, 2022 www.connectjournals.com/jez ISSN 0972-0030

DocID: https://connectjournals.com/03895.2022.25.435 eISSN 0976-1780

INTRODUCTION

Civilization and the rapid spread of industrialization

have compelled developing countries to face the crisis of

aquatic pollution. A large number of polluted products,

especially heavy metals are constantly being drained,

untreated into rivers, close at hand. These products readily

get dissolved in water and are the major persistent

elements in aquatic ecosystems. Chromium, lead,

mercury, arsenic and cadmium, rank among the priority

metals and are viewed as systemic toxicants inciting

numerous organ damages, even at lower levels of

exposure (Olsson et al, 1998). They also influence cellular

organelles and various enzymes involved in the metabolic

process, detoxification, and damage repair (Wang and

Shi, 2001). Besides, DNA molecules and nuclear proteins

are also damaged, possibly leading to carcinogenesis or

apoptosis (Beyersmann and Hartwig, 2008). Obviously,

the impact of heavy metals on the aquatic ecosystem is a

global concern (Yousafzai et al, 2008).

In the present scenario, unfortunately, a billion people

in the world are drinking unhealthy water regularly (Borah

et al, 2011). To meet the need for clean drinking water

of these thirsty billions, indiscriminate fracturing of rocks

to dig bore wells has consequently lead  the emergence

of two major public-health problems, viz., groundwater

contamination with excess fluoride and arsenic. The chief

sources of high fluoride in water resources are fluoride-

bearing minerals existing in rocks and soils (Jha et al,
2011).

Aquatic animals are capable of taking up fluoride

directly from water or to a lesser extent through food. In

fish, fluoride may accumulate from the food chain (Shi et
al, 2009). Roughly, 80-90% of the total ingested fluoride

is absorbed from the gastrointestinal tract by passive

diffusion (Whitford, 1996). Fluoride is distributed more

rapidly in well-perfused tissues, such as the heart, lung,
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ABSTRACT 

 

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

INTRODUCTION 
 

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

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

 
2. Sample Collection 

 
(A) Water- Water is collected from the aquaria in plastic bottle for residual fluoride analysis after 96 hrs of treatment.  
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ABSTRACT : Pesticide has become an integral part of modern agriculture. Pyrethroids are biodegradable that is why uses of

this pesticide being in large amounts, and due to their not being used properly, they affect harmful insects as well as many

beneficial insects and many different types of organisms and humans. Produced effects such as neurotoxic, genotoxic and

teratogenic effects. Cypermethrin (CYP), a class-II type of pyrethroid pesticide has been studied in many organisms for its

various adverse effects, but its teratogenic and genotoxic effect has not been much studied in birds. So, in this review conclude

the genotoxic and teratogenic potential of different type of pyrethroid in various animals.

Key word :  Pyrethroid, teratogenicity, genotoxicity.
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INTRODUCTION

Pesticides are chemical, which is used against pests

in agriculture, animal husbandry and public health.

Against the targeted species these chemicals are highly

effective, thus became the inseparable part of modern

agriculture. Pesticides are divided into organophosphate,

organochlorines, carbamate and pyrethroid based on their

chemical structure. Due to the rapid biodegradable of

pyrethroid, it is being used in place of carbamide,

organophosphate and organochloride (Kaushik et al,

2018).

Pyrethroid is a group of synthetic pesticide, which is

similar to the natural pesticide pyrethrum and produced

by the flower of pyrethrum plant of chrysanthemum

genus of Compositae family native to Asia and

northeastern Europe. As an insecticide, these pyrethroids

are used in agriculture, disinfection and ectoparasitic

disease (Heudorf and Angerer, 2001). Pyrethroid bind to

voltage-sensitive Na- channel and convert their gating

kinetics. thereby nerve function are disrupted and

generate acute neurotoxic effects in insect as well as

non-target organism (Choi and Soderlund, 2006). Studied

suggest that in non-targeted speciesteratogenicity,

reproductive toxicity and genotoxicity could be induced

by pyrethroid.

Type of pyrethroid

On the basis of chemical structure pyrethroids are

classify in two type -

Type I and type II (Kaushik et al, 2018).

Type I –Pyrethroid that have without cyano group.

Type II - Pyrethroid that have contained cyano group

Type I Type II

Permethrin Cypermethrin

Bioallethrin Deltamthrin

Tefluthrin Fenvalerate

Allethrin λ-cyhalothrin

Tetrametrin α-cypermethrin

Ressmethrin β-cypermethrin

Bioresmethrin Esfenvalerate

Prallethrin Cyfluthrin

Teratogenicity and genotoxicity

The development of any type of structural and

functional defects during fetal development is called

teratogenicity. Genotoxicity refers to processes that alter

the structure, information content, or segregation of DNA

and that are not necessarily associated with mutagenicity

(Pellevoisin et al, 2018).

Biochem. Cell. Arch.  Vol. 22, No. 2, pp. 4019-4024, 2022 ISSN 0972-5075
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ABSTRACT: 

There are many factors that can be used to describe the growth outline of the plant. 
Qualitative and quantitative estimation of phyto-
directly reflects the growth pattern. These may also reflects the nutraceutical values of the 
plant for human consumption. Selected plant species are leafy vegetables and popular among 

different ways. Traditional method of plant cultivation includes soil based cultivation and 
other is hydroponic technique. In hydroponics, there is no need of soil, liquid media remains 
in direct contact with the seed and root of the plant. Hydroponically grown S. oleracea L 
(1.447 mg/g) was recorded with highest amount of chlorophyll, followed by M. arvensis 
(1.338 mg/g), C. sativum (1.162 mg/g), T. F. graceum L. (1.097 mg/g), C. olitorius L. (1.060 
mg/g), A. viridis (0.917 mg/g) and C. arietinum (0.643 mg/g). On the other hand total 
chlorophyll content in soil cultivated plants was found highest in M. arvensis (1.206) 
followed by S. oleracea L. (1.085), C. sativum (1.046 mg/g), T. F. graceum L. (0.906) ,C 
olitorius L. (0.859 mg/g), C. arietinum (836 mg/g) and A.viridis (0.794). This study may 
reveal the compatibility and acceptance of hydroponics for plant cultivation. Chlorophyll 
content was consistently high in most of the experimental plants cultivated in hydroponic 
system as compared to soil cultivated plants. 

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

INTRODUCTION: 

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

There are many factors that can be used to describe the growth outline of the plant. 

Qualitative and quantitative estimation of phyto-chemical composition of the plant’s  can 
directly reflects the growth pattern. These may also reflects the nutraceutical values of the 

plant for human consumption. Selected plant species are leafy vegetables and popular among 

the people of central India. Cultivation of selected plant’s species is carried out in two 
different ways. Traditional method of plant cultivation includes soil based cultivation and 

other is hydroponic technique. In hydroponics, there is no need of soil, liquid media remains 

in direct contact with the seed and root of the plant. Hydroponically grown S. oleracea L 

(1.447 mg/g) was recorded with highest amount of chlorophyll, followed by M. arvensis 

(1.338 mg/g), C. sativum (1.162 mg/g), T. F. graceum L. (1.097 mg/g), C. olitorius L. (1.060 

mg/g), A. viridis (0.917 mg/g) and C. arietinum (0.643 mg/g). On the other hand total 

chlorophyll content in soil cultivated plants was found highest in M. arvensis (1.206) 

followed by S. oleracea L. (1.085), C. sativum (1.046 mg/g), T. F. graceum L. (0.906) ,C 

olitorius L. (0.859 mg/g), C. arietinum (836 mg/g) and A.viridis (0.794). This study may 

reveal the compatibility and acceptance of hydroponics for plant cultivation. Chlorophyll 

content was consistently high in most of the experimental plants cultivated in hydroponic 

system as compared to soil cultivated plants. 

Keyword: Phyto-chemical, neutraceutical, hydroponics, total chrolophyll, protein content, 

carbohydrate, recognize, suitable.   

INTRODUCTION: 

Plant is composed of various type of light capturing pigment like chrolophyll, carotenoid and 

much other type of pigments. Chlorophyll is an important fraction of photosynthetic 

machinery. Amount of chlorophyll directly represent the number of chloroplast in plant cell. 

Richness in chlorophyll molecules is responsible for capturing sunlight and conversion into 

sugar compound. Hence, optimum rate of production of sugar inside plant cell mainly 

depends upon amount chlorophyll molecule. If optimum sugar is produced and stored by 

plant then this will result imitate optimum growth of plant too. It means chlorophyll is an 

important tool which is directly associated with growth of the plant. Chlorophyll is found in 
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ABSTRACT: In this study we are aiming to analyze the effect of change in plant cultivation technique 

associated with plant growth. Not only morphologically many anatomical and estimation of many phyto-

chemicals can be considered to analyze the effect of plant cultivation technique. Seven leafy vegetable plant 

species were selected i.e. Amaranthus viridis, Trigonella foenum graceum L., Chorchorus olitorius L., 

Coriandrum sativum, Mentha arvensis, Cicer arietinum, Spinacia oleracea L. for cultivating under 

hydroponic system and in soil. Estimation of amount of protein, carbohydrate and moisture content were 

aimed to determine the effect on growth of the plant in hydroponics and soil cultivation technique. 

Hydroponically cultivated leafy plants was found rich in protein except C. olitorius (3.6 mg/g) and T.F. 

graceum L. (3.7 mg/g)  as compared to soil cultivated plant C. olitorius (4.9 mg/g)  and T.F. graceum L. (4.4 

mg/g). Similarly, carbohydrate content was also consistently high in hydroponically cultivated leafy plants 

except one species of S. oleracea L. (3.9 mg/g) and it was found as 4.11 mg/g in soil cultivated leafy plant. 

Somehow growth rate was high in hydroponics under optimum condition. Some important factors in 

lifecycle of the plant like flowering and fruiting are still to be achieved. 

Keywords: Plant cultivation, phyto-chemicals, hydroponics, soil cultivation, protein, carbohydrate, moisture, 

optimum. 

 

INTRODUCTION 

Food is consumed by all living organism to obtain 

nutritional support, necessary for their growth and 

survival. A big part of food resources are obtained from 

the plant by the humans like many other higher animals. 

Plant consumes energy from sunlight and prepares food 

for own benefits. Plant uses their stored food material 

for maintaining their own health and metabolic 

activities including giving rise to fruits and flower. 

Food is stored by the plants in form of protein and 

carbohydrates are also used by other higher organisms 

called consumers like human beings and animals 

belong to category of herbivores and omnivores too. 
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associated with plant growth. Not only morphologically many anatomical and estimation of many phyto-

chemicals can be considered to analyze the effect of plant cultivation technique. Seven leafy vegetable plant 
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Abstract 

 
Biofertilizer can provide an economically viable support to small and marginal farmers for realizing the ultimate 

goal of increasing productivity. Biofertilizer are low cost, effective and renewable source of plant nutrients to 

supplement chemical fertilizers. Microorganisms, which can be used as biofertilizer, include bacteria, fungi and blue 

green algae. These organisms are added to the rhizosphere of the plant to enhance their activity in the soil. 

Sustainable crop production depends much on good soil health.  

 
Introduction 
Phosphate solubilizing micro-organisms (PSM) solubilize insoluble forms of inorganic phosphorus and also 

mineralize organic forms of it and progress the availability of phosphorus to the plants. It is reported that phosphate 

solubilizing microorganisms of plant rhizosphere are more effective than others from the same soil. High quantity of 

phosphate solubilizing microorganism is concentrated in rhizosphere and they are metabolically more active than 

microorganisms from other sources [1]. Phosphate solubilizing organisms dissolve the fixed mineral phosphate and 

make it available to plants [2,3]. 

Isolation and Screening 

It should be noted that filamentous fungi are among the most active and studied solubilization agents and a typical 

process for RP solubilization in submergd (single batch, shake-flask) fermentation conditions involves glucose 

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

 Filamentous fungi are broadly used as producers of organic acids [9] and in particular Aspergillus niger and 

some Penicillium species have been tested in fermentation system or inoculated directly into soil in organize to 

solubilize 13 rock phosphate [10, 11]. [12] found that all the isolates of Aspergillus tubingensis and A. niger isolated 
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Abstract: 
The start-up boons and entrepreneurial insights of young entrepreneurs have brought a renaissance in the 

Indian MSME sector in India. Small and medium sector industries in India are offering a host of employment 

opportunities to skilled and unskilled labour along with a vast array of innovative products and service 

offerings.  Ahmed and Sanu (2016) indicated that MSME sector is approximately going to employ 80.52 million 

people in near future. The advent of a pandemic like covid has shrunk the job markets and job markets have 

witnessed a steep decline in their job offerings. Tripathi (2020) highlighted that pandemic in India has 

contracted the earnings of MSME by 20% thus causing huge impacts on employability and generation of 

employment in this sector.  Further lack of manpower planning coupled with a low orientation towards training 

has increased the problems related to attraction and retention of manpower in MSMEs in India.  Ambler and 

Borrow (1996) have indicated that employer branding is key to retention and acquisition of employees in 

competitive labour markets. The covid situation in India has necessitated the understanding of employing the 

right man for the right job to make optimum utilization of scarce resources.  Further a huge distress amongst 

job aspirants as they are unable to connect with their future employers due to strict covid protocols. Social 

media in various cases has come to the rescue where recruitment advertisements are published by companies 

through various social media platforms to reach the right talent base.    In the current scenario where the job 

market is shrinking and employability is decreasing the present paper is an attempt to understand whether 

MSMEs can become an employer of choice.  

Key Words: MSME, employer branding, manpower planning, social media 
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I. Introduction: 
The approach is always guided by the need of Indian Markets. Employer branding practices in the 

MSME sector are also a leading example of this standard. Purushottam et al (2019) indicated that financial 
constraints and lack of loyal employees are still the basic problems of MSMEs. He further opined that 
employees in the MSME sector feel that the practice of employer branding is still in its novice stage in the 
MSME sector. MSME sector in India faced an unprecedented situation with the advent of the Pandemic. The 
bottlenecks in meeting the dwindling demand side of its products and services led to an extreme disparity in the 
sector. The Government of India with its handy financial packages has made a gigantic effort to revive its 
MSMEs sector. This has forced the MSMEs to come up with a strategic plan to work for their survival. Gudi et. 
al  (2021) underlined the problem of the MSME sector in India by highlighting that the downfall in economic 
activities reduced productivity leading to a loss in employment opportunities which in turn brought uncertainty 
with respect to income generation and survival.  Further, the process of branding is almost absent in the MSME 
sector in India as well as abroad. The management of MSME perceives branding as a futile exercise as they feel 
that trading can be done without branding. Setiawati (2019) highlighted that lack of use of communication 
channels to promote themselves as a brand has led to the loss of market for MSME.  Srinivasan and Kunjangad 
(2019) further highlighted that the MSME sector is working with various dilemmas. They focus on short-term 
strategies and ignore efficient demand management practices which can be better handled by innovation and 
equipped manpower.   

The feeling of uncertainty related to job markets is causing huge pressure on individuals who are now 
termed as Covid batch and are facing problems with their career progressions. The effect of the pandemic had a 
direct effect on their examination and results which were caused by delays in sessions due to country-wide 
lockdowns.  They are eagerly looking for a career opening in the MSME sector. They are the internet generation 
and they usually use Social media to enquire about jobs in their relevant fields. Social recruitment is becoming a 
recommended source for tracing potential employees.  Hamdan et. al (2019) used the promotion optimisation 
model to understand the impact of the promotion mix on prospective clients. Their study concluded that the 
perception of the receiver of a message with respect to mutual trust and responsibility related to a media 
determines its success.  Grzesiuk and Wawer (2018) conducted a survey of 100 Polish companies to understand 
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Borrow (1996) have indicated that employer branding is key to retention and acquisition of employees in 

competitive labour markets. The covid situation in India has necessitated the understanding of employing the 

right man for the right job to make optimum utilization of scarce resources.  Further a huge distress amongst 

job aspirants as they are unable to connect with their future employers due to strict covid protocols. Social 

media in various cases has come to the rescue where recruitment advertisements are published by companies 

through various social media platforms to reach the right talent base.    In the current scenario where the job 

market is shrinking and employability is decreasing the present paper is an attempt to understand whether 

MSMEs can become an employer of choice.  

Key Words: MSME, employer branding, manpower planning, social media 

---------------------------------------------------------------------------------------------------------------------------------------  
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I. Introduction: 
The approach is always guided by the need of Indian Markets. Employer branding practices in the 

MSME sector are also a leading example of this standard. Purushottam et al (2019) indicated that financial 
constraints and lack of loyal employees are still the basic problems of MSMEs. He further opined that 
employees in the MSME sector feel that the practice of employer branding is still in its novice stage in the 
MSME sector. MSME sector in India faced an unprecedented situation with the advent of the Pandemic. The 
bottlenecks in meeting the dwindling demand side of its products and services led to an extreme disparity in the 
sector. The Government of India with its handy financial packages has made a gigantic effort to revive its 
MSMEs sector. This has forced the MSMEs to come up with a strategic plan to work for their survival. Gudi et. 
al  (2021) underlined the problem of the MSME sector in India by highlighting that the downfall in economic 
activities reduced productivity leading to a loss in employment opportunities which in turn brought uncertainty 
with respect to income generation and survival.  Further, the process of branding is almost absent in the MSME 
sector in India as well as abroad. The management of MSME perceives branding as a futile exercise as they feel 
that trading can be done without branding. Setiawati (2019) highlighted that lack of use of communication 
channels to promote themselves as a brand has led to the loss of market for MSME.  Srinivasan and Kunjangad 
(2019) further highlighted that the MSME sector is working with various dilemmas. They focus on short-term 
strategies and ignore efficient demand management practices which can be better handled by innovation and 
equipped manpower.   

The feeling of uncertainty related to job markets is causing huge pressure on individuals who are now 
termed as Covid batch and are facing problems with their career progressions. The effect of the pandemic had a 
direct effect on their examination and results which were caused by delays in sessions due to country-wide 
lockdowns.  They are eagerly looking for a career opening in the MSME sector. They are the internet generation 
and they usually use Social media to enquire about jobs in their relevant fields. Social recruitment is becoming a 
recommended source for tracing potential employees.  Hamdan et. al (2019) used the promotion optimisation 
model to understand the impact of the promotion mix on prospective clients. Their study concluded that the 
perception of the receiver of a message with respect to mutual trust and responsibility related to a media 
determines its success.  Grzesiuk and Wawer (2018) conducted a survey of 100 Polish companies to understand 
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ABSTRACT 
Improving soil fertility is one of the most common practices in agricultural production. Phosphorus (P) is one of 

the most essential plant nutrients for maximizing crop productivity. This nutrient is limited in soils, which 

remain as a major challenge to agriculturists and land managers. Phosphorus is one of the major nutrients, 

second only to nitrogen in requirement for plants. A greater part of soil phosphorus, approximately 95 99% is 

present in the form of insoluble phosphates and cannot be utilized by the plants. Compared with the other major 

nutrients, phosphorus is by far the least mobile and available to plants in most soil conditions. Although 

phosphorus is abundant in soils in both organic and inorganic forms, it is frequently a major or even the prime 

limiting factor for plant growth. 
 

Keywords: Aspergillus,   Penicillium, Phosphate solubilizing   fungi & Solubilization 
 

A large number of micro-organism including bacteria, fungi, actinomycetes and algae shows Phosphate 

solubilization and mineralization capacity. Soil microorganisms improve plant nutrient acquisition. They are 

involved in a wide range of biological processes including the transformation of insoluble soil nutrients [1]. 

Among them some are capable of solubilizing and mineralizing insoluble soil phosphorus for the growth of 

plants. Phosphorous is a major growth limiting nutrient. As like nitrogen, there is no large atmospheric source 

that can be made biologically available. Phosphorous plays a major role in plant growth and is the key plant 

growth limiting nutrient despite its abundance in soils in both inorganic and organic forms [2]. [3] explained the 

effect of incubation periods on phosphate solubilization from phosphate rock. The inoculation of the growth 

media with the Aspergillus niger resulted in the highest phosphate solubility of the rock phosphate after 9 day of 

culturing. The effects of different pH and temperatures on the growth of Rhizoctonia solani and solubilization of 

insoluble calcium phosphate, strontium hydrogen phosphate, zinc phosphate, cobalt phosphate and manganese 

phosphate by Rhizoctonia solani on solidified media was investigated by Jacobs et al., 2002.  
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ABSTRACT 
Phosphate solubilizing microorganism plays an important role in the plant nutrition through increase in P uptake 

by the plants and their use as plant growth supporter, is an important contribution to biofertilization of agricultural 

crops. The use of efficient PSM (phosphate-solubilizing microorganisms), opens up a new option for better crop 

productivity and for better yield performance without affecting the soil health. Phosphorous is one of the most 

n soils in both organic and inorganic forms. 

Though it is present in high concentration, only 0.1% of the total P is available to plant because of poor solubility 

and its fixation in soil with other metallic elements in the soil such as Ca, Al, Fe to form calcium phosphate, 

aluminum phosphate and ferrous phosphate and thus becomes unavailable to plants. Execusaive use of chemical 

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

Keywords: Aspergillus,   Penicillium  , Phosphate solubilizing  fungi & Solubilization 
 

Many researchers reported the positive effects of phosphate solubilizing fungi on the growth of various plants. [1] 

was expalin the growth of maize (Zea mays) plant were significantly enhanced by Aspergillus tubingensis and A. 

niger in nursery condition. [2] was arrangement of pot experiment of soyabean plant. A.niger and P. italicium 

significantly improved dry matter, yield of plant, percentage of protein and oil. [3] reported that the dual 

inoculation of Aspergillus niger and P. notatum was significantly improved dry matter, yield of groundnut plant, 

percentage of protein, nitrogen, phosphors and oil content in pot experiment. [4] investigated the enhancement of 

the growth and mineral nutrition of lettuce plants by Penicillium albidium. [5] reported the effect of phosphate 

solubilizing fungi (Penicillium bilaji and Penicillium sp.) and phosphorus levels on growth, yield and nutrient 

content in maize. They explained significantly influenced plant height, number of leaves per plant, dry matter 

production, cob length, grain weight per cob, grain yield and tissue nutrient content. Effect of phosphate 

solubilizing fungi on the soil nutrient status and yield of mungbean (Vigna radiate L) crop was reported by [6]. 
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The recent trend in marketing is customers focused which is intended to 

fulfill diversified needs, wants and satisfying them. The consumer 

during purchase evaluates various marketing factors which add value to 

product either by saving money or providing added benefits. Retailers 

in this digital era adopt promotional strategies (sales promotion) on 

routine bases, to persuade and stimulate consumers to buy. Since 

decades large number of studies has been performed by various authors 

describing significance of sales promotion. This study elaborates the 

research conducted in recent years in context with sales promotion 

techniques and its effectiveness among consumers by reviewing 22 

research papers.Sales promotion techniques includes coupons, rebates, 

price packs, premiums, frequency programs, prizes (contests, 

sweepstakes, games), patronage awards, free trials, product warranties, 

point-of-purchase (P-O-P) displays and demonstrations etc, which 

produce quick results as it boosts sales quickly and make customer 

loyal in long run. It was evident from past researches review that sales 

promotion had positive and significant influence on consumers towards 

purchasing similar or differential products of varying quantities from 

diversified segments of market. Thus, marketer by selecting 

combination of sales promotion techniques can exaggerating sales and 

generate profit.  

 
Copy Right, IJAR, 2023,. All rights reserved. 

…………………………………………………………………………………………………….... 
Introduction:- 
A wide number of studies on sales promotion have been reviewed since past decades discussing its significance in 

the present business scenario. Sales promotion is always fascinating and dynamic field of study both for marketers 

and retailers understood well through its models and theories. Brassington and Pettitt (2000) explained that sales 

promotion includes a range of marketing techniques designed within a strategic marketing framework to add extra 

value to a product or service over and above the 'normal' offering in order to achieve specific sales and marketing 

objectives, this extra value may be a short-term tactical nature or it may be part of a longer-term franchise-building 

program. Further, Kotler and Keller (2012) stated sales promotion, as a key ingredient in marketing campaigns, 

consists of a collection of incentive tools, mostly short term, designed to stimulate quicker or greater purchase of 

particular products or services by consumers or the trade. 

 

The sales promotion techniques are widely considered by almost all the retailers to promote products to the 

customers in the market. The customers get stimulated and make decision to purchase based on available sales 

promotion schemes with products. According to Hawkins et al. (2001) consumer behavior is the study of 

individuals, groups or organizations and the processes they use to select, secure, use and dispose of products, 

Corresponding Author:- Dr. Neha Soni 
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Abstract 
The qualitative study examined the challenges and supporters to adolescents’ girls ability to enrol in and 
complete secondary education in lower settlements of Raipur and Bilaspur district of Chhattisgarh State. 
In-depth interviews were conducted with 21 adolescent girls aged 12-19 years with their respective 
parents/ guardians and 10 female school teachers working in government schools’ nearby slums areas. 
The study revealed various challenges that functioned at individual, family, society and educational levels 
which were found to prevent disadvantaged caste adolescent girls from enrolling in and continuing their 
education in this environment. Further, the supporters of education were also identified. The study 
emphasizes the significance of trying to alter ideas and expectations around gender norms as well as 
raising the standard of education in this context in order to remove barriers to girls' education. 
Key words: Adolescent girl, Education, Gender, Challenges, Supporters, lower settlement. 
 
Introduction 
It is commonly agreed that increasing females' school attendance benefits both individual and society 
and is a matter of social equality and development. Girls' education has ramifications beyond the girl 
herself, since it benefits the whole community and nation. Educating girl’s helps in economic 
development by increasing productivity and reducing the income gap in families (Abu-
Ghaida&Klassan, 2004; Birdsall et al., 1993). However, in certain countries, (India) females are still 
disadvantaged in terms of school access and experiences, and are more likely to school drop-out than 
boys. The prevalence of child or adolescent marriage and neonatal and maternal mortality increases 
as the school dropout rate rises (Hill & King, 1995; Jensen, 2012). To begin addressing the problem 
of education participation, a deeper knowledge of the factors that encourage females from attending 
and remaining in secondary school is required to achieve a success in gender disparity in India. 
“Adolescence” is Latin originated word “Adolescere” means, “to grow, to mature”, “to emerge” or 
“achieve identity”. It is a significant phase of transition from childhood to adulthood bringing a 
change in mental, emotional and psychological development. As per WHO, age of adolescence lies 
between 10-19 years, but in Indian culture girls are considered to be grown up after the occurrence of 
menarche, they are no more treated a child (Abraham, Leena, 2001).  
Globally, gender parity in OOS (out of school) rates is declining, but regional and national 
differences continue. Out the 77.7 percent Indian literacy rate in 2022, male literacy rate stands at 
84.7 percent and female literacy rate stands at 70.3 percent as compared to global average female 
literacy rate of 79 percent (as per UNESCO1). The net attendance ratio (NAR) declines in secondary 
school remain illusive for females: according to National Family Health Survey, 2019-21, NAR of 
female age 6-13 years is 93.9 percent, 11-13 years is 92.6 percent, 14-15 years is 81.6 percent and 
16-17 years is 62.6 percent showing a down fall. 
Even in 20th century, adolescent girls outlook are often being ignored there are very limited evidence 
available who talks about these girls (Sylvia, Martina and Jordana,2017). In India, gender norms 
subordinate women to males in public and private activities in terms of power and wealth. This 
problem offers a severe barrier to achieving SDG-4 (Sustainable Development Goals) to "provide 
                                                             
1 https://www.unesco.org/en/articles/why-educating-women-more-important-we-
realize#:~:text=Some%20Important%20Statistics&text=Of%20the%2077.7%25%20Indian%20litera
cy,%25%20(as%20per%20UNESCO). 
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Abstract

Up till now, numerous authentication and key agreement schemes have been proposed for ubiquitous networks. Recently,

Arshad and Rasoolzadegan also proposed an authentication and key agreement scheme for ubiquitous network with user

anonymity. However, we determined that Arshad and Rasoolzadegan’s scheme has the following flaws: (1) the login phase is

inefficient, which may lead to server resource exhaustion attacks; (2) the password change phase is inefficient and not user-

friendly; and (3) the revocation phase arisen when the mobile device is lost and the re-register phase is absent. Therefore,

we propose an improved scheme that successfully removes all of the previous mentioned flaws existing in Arshad and

Rasoolzadegan’s protocol by using the biometric based authentication. Formal analysis of the proposed scheme is conducted

using the random oracle model, and heuristic analysis is also conducted to demonstrate that the proposed scheme fulfills all

of the security requirements. In addition, the proposed scheme is validated by the Automated Validation of Internet Security

Protocols and Applications (AVISPA) tool. Moreover, computational and communication cost comparisons indicate that our

improved scheme is more suitable for ubiquitous networks.

Keywords Ubiquitous networks · Mutual authentication · Key agreement · Random oracle · AVISPA

1 Introduction

Ubiquitous networks enable any mobile user (MU) to

remotely access the data and resources of the foreign
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Shaheena Khatoon

shaheenataj.28@gmail.com

Te-Yu Chen

chendy@mail.ntin.edu.tw

1 School of Studies in Mathematics, Pt.Ravishankar

Shukla University, Raipur, 492010 (C.G.), India

2 Center of General Education, National Tainan Junior

College of Nursing, Tainan, Taiwan

3 Department of Library and Information Science,

Research and Development Center for Physical Education,

Health, and Information Technology, Fu Jen Catholic

University, New Taipei City, 24205, Taiwan

4 Department of Computer Science and Information

Engineering, Asia University, Wufeng Shiang,

Taichung, 41354, Taiwan

network (FN) via the home network (HN). A MU registers

himself/herself with his/her HN. When the MU moves

away from the region in which his/her HN can provide

service, he/she should contact the FN to request for the

resources. The MU sends a request to the FN; then, the

FN forwards it to the HN for authentication of the MU.

After authenticating the MU, the HN accordingly sends

the result back to the FN. Then, the FN decides to accept

or decline the request on the basis of the result received

from the HN. Once the HN has authenticated the MU, a

session key is established between FN and MU to ensure

secure communication in the future. In addition to mutual

authentication, the privacy and intractability of the user’s

identity are also critical issues in ubiquitous networks.

Elliptic curve cryptography (ECC), RSA, hash function,

chaotic map, XOR, and concatenation operation are some

commonly used cryptographic tools to design secure mutual

authentication and key agreement schemes. Given its shorter

key length, the ECC equipped with 160 bits key length

is faster and more efficient than the RSA equipped with

1024 bits key length. Hash functions and chaotic maps are

equivalent in terms of security. However, the hash function

is more desirable than the chaotic map because of its lower

computation cost.
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NUMERICAL RECKONING OF FIXED POINTS FOR GENERALIZED

NONEXPANSIVE MAPPINGS IN CAT(0) SPACES WITH

APPLICATIONS

Manoj Kumar1, Hemant Kumar Pathak2

In this paper, we propose an iterative process for the reckoning of a fixed point
of a mapping endowed with the (E) property in the setting of CAT(0) spaces. Results on
strong and ∆-convergence for this algorithm are stated and proved. Numerical examples
are provided, regarding the behavior of this method from different point of views. Several
relevant theorems in the existing literature have been generalized and improved.

Keywords: Iterative algorithm; condition (E); fixed points; ∆−convergence; strong
convergence; CAT(0) space.

MSC2020: 47H09, 47H10, 58C3.

1. Introduction

Various nonlinear equations can be transformed in fixed point problems, a fact which
allows determining their solutions by means of iterative processes. After Picard [21] intro-
duced his famous iterative algorithm, Mann [17] developed this idea further. Ishikawa [11]
stated a two step algorithm for the determination of a fixed point for a suitable class of
operators, by means of two auxiliary sequences of real numbers from [0, 1]. Agrawal et al.
[2] introduced another two step method based on two sequences, which satisfy a condition
defined by means of a divergent series, for nearly asymptotically nonexpansive mappings.
Noor [19] developed a three step iterative scheme in order to solve a class of variational
inequalities by means of a fixed point approach. Sintunavarat et al [27] introduced a new
three step iteration scheme for approximating fixed points of the nonlinear self mappings on a
normed linear spaces satisfying Berinde contractive condition. Sahu et al. [24] developed an
S-iteration technique for finding common fixed points for nonself quasi-nonexpansive map-
pings in the framework of a uniformly convex Banach space. Suzuki [28] proved convergence
theorems for an algorithm designed for mappings endowed with the property (C), which is
obviously fulfilled by nonexpansive mappings. These results have been developed further
by Pant and Shukla [20], to the class of generalized α-nonexpansive mappings. Extending
more, the operators which fulfill the condition (E) were introduced by Garćıa-Falset et al.

[9], and fixed point properties have been proved by means of almost fixed point sequences.
Basarir and Sahin [3] performed a study of the S-iteration method in the framework of
CAT(0) spaces, for a class of generalized nonexpansive mappings. The same geometric set-
ting has been used by Dhompongsa and Panyanak [8] or by Khan and Abbas [12] in order
to develop ∆-convergence theorems for various algorithms. Garodia and Uddin [10] stated
the counterpart of the Thakur et al. [29] scheme in the setting of CAT(0) spaces, for Suzuki
generalized nonexpansive mappings. Nanjaras et al. [18] developed a Mann type iterative

1Research scholar, School of Studies in Mathematics, Pt. Ravishankar Shukla University, Raipur (C.G.)
492010, India, e-mail: manojyadav4567@gmail.com

2Professor, School of Studies in Mathematics, Pt. Ravishankar Shukla University, Raipur (C.G.) 492010,
India, e-mail: hkpathak05@gmail.com
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Nano-constructs targeting the primary cellular energy source of 
cancer cells for modulating tumor progression 
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A R T I C L E  I N F O   

Keywords: 
Cancer 
Tumor microenvironment 
Glucose metabolism 
Tumor targeting 
Nanocarriers 
Nanoagent 

A B S T R A C T   

Cancer cells, like all other cells in the body, require energy to perform basic functions, develop, 
and survive. Glucose metabolism (GM) is the primary energy source for cancer cells and is 
necessary for their proliferation, growth, and survival. This suggests that energy deprivation to 
cancer cells might help to keep the disease under control or eliminate it altogether. To improve 
the ef昀椀ciency of cancer therapy, GM must be regulated, and nanomedicines provide a potential 
and ideal solution by targeting both the cytosol and the nucleus in the cellular domain. This is 
doable since both nanotechnology and the identi昀椀cation of suitable pharmacological targets are 
advancing substantially. Here, we reviewed the various mechanisms of GM as the major source of 
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Abstract

This paper reports various types of cancer, their incidence, and prevalence all over the globe. Along with the discovery of 

novel natural drugs for cancer treatment, these present a promising option which are eco-friendly, safe, and provide bet-

ter acceptability in comparison to synthetic agents that carries multiple side effects. This paper provides an idea about 

various nanocarriers and phytochemicals, along with how their solubility and bioavailability can be enhanced in nanocar-

rier system. This report combines the data from various literature available on public domain including PubMed on research 

articles, reviews, and along with report from various national and international sites. Specialized metabolites (polyphenols, 

alkaloids, and steroids etc) from medicinal plants are promising alternatives to existing drugs. Studies have suggested that 

the treatment of cancer using plant products could be an alternative and a safe option. Studies have shown with the several 

cell lines as well as animal models, that phytomolecules are important in preventing/treating cancer. Phytochemicals often 

outperform chemical treatments by modulating a diverse array of cellular signaling pathways, promoting cell cycle arrest, 

apoptosis activation, and metastatic suppression, among others. However, limited water solubility, bioavailability, and cell 

penetration limit their potential clinical manifestations. The development of plant extract loaded nanostructures, rendering 

improved specificity and efficacy at lower concentrations could prove effective. Nanocarriers, such as liposomes, nanostruc-

tured lipids, polymers, and metal nanoparticles, have been tested for the delivery of plant products with enhanced effects. 

Recent advances have achieved improvement in the the stability, solubility, bioavailability, circulation time, and target 

specificity by nanostructure-mediated delivery of phytochemicals. Nanoparticles have been considered and attempted as 

a novel, targeted, and safe option. Newer approaches such as phyto-nanocarriers with carbohydrates, lignin, and polymers 

have been considered even more selective and effective modes of drug delivery in biomedical or diagnostic applications.

Keywords Cancer · Phytochemical · Phyto-nanocarriers · Nanoparticles · Phytotherapeutics · Polyphenols · Alkaloids · 

Steroids · Macromolecules · Anticancer

Introduction

Cancer is a genetic disease that can be characterized by the 

alteration of genes. Each year, cancer ranks as the second 

leading cause of fatalities (Jubeen et al. 2019). Uncontrolled 

development and extension of the cell, due to which cell 

stop responding on their checkpoints, which in turn leads 

to growth of tumor and metastasis is known as cancer (Rai 

et al. 2014). It is a Non-Communicable Disease (NCD) 

and is widely recognized as a global threat (Christina et al. 

2019). Every fourth person is at risk of their life due to 

cancer, which is an alarming situation (Jemal et al. 2011). 

A person, who is prone to cancer, has weak immunity or 

suppressed immune system. The factors, such as older age, 

stress conditions, chronic devitalizing ailments, history of 

chemotherapy, as well as drug resistance, all these factors 

may further increase the risk of cancer development (Hana-

han and Weinberg 2011).

A load of cancer all over the world in 2020 is raised 

approximately 19.3 million new cases and about 10 million 

deaths. There are more than thirty types of cancer that are 

reported to affect both men and women, for example, breast, 
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INTRODUCTION

�ere is still a lot of disquiet about the regional and multilateral e�ects of 

the SARS-CoV-2 pandemic. In some places, vaccinations for the SARS-

CoV-2 virus are promising to ease this anxiety, but it is still a recurrent 

and low-key global public health crisis.1 People who don’t get enough 

vaccines; people who aren’t sure about getting vaccines; and people who 

spread misinformation on social media all play a role in this outcome.2

COVID-19 has killed over 5 million population since the pandemic 

began, nearly two years ago. �e world is still on high alert for COVID-19. 

People from the World Health Organization (WHO) have been 

meticulously watching and analyzing the development of SARS-CoV-2 

since the beginning of 2020.3 �e WHO has been working worldwide 

with governments, public health organizations, and researchers to 

do this. Since January 2020, many countries have seen many di�erent 

types of the virus emerge and become the most common. �e Alpha, 

Beta, Gamma, and Delta variants have been the utmost common so far. 

However, the Delta (B.1.617.2) variant of SARS-CoV-2 has been the 

most important in terms of how it can be transmitted and scattered.4-5

When COVID-19 was �rst reported, it was 23 months old and there were 

an estimated 260 million cases and 5.2 million deaths worldwide. On 

Nov 24, 2021, a di�erent and improved SARS-CoV-2 variant of concern 

(VOC), omicron, was found.6

�ere is still no proof that Omicron is more spread quickly from person 

- to - person than other variants of the virus, like Delta, so it isn’t clear 

yet whether this is the case. �is variant has caused more people in South 

Africa to test positive, but epidemiological data are underway to �nd out 

if it’s because of Omicron or something else.7

In addition, it isn’t yet clear if Omicron infections cause more severe 

illnesses than infectious diseases with other variants, such as Delta. 

Initial data suggests that more people are getting sick in South Africa, 

but this could be because more people, in general, are getting sick, not 

because they are getting sick with Omicron. �ere is no evidence that 

Omicron has any symptoms that are distinctive from other variants. 

Early infections were reported by university students, who are younger 

and more likely to have milder illnesses.5,8 It will further take several days 

to several weeks to �gure out how bad the Omicron variant is. Covid-19 

can come in many di�erent forms, such as the Delta variant that is most 

common. All of them can cause serious illness or death, particularly for 

vulnerable people, so prevention is always important.9 Is to provide a 

comprehensive overview of various facts that highlight the structure and 

transmission of omicron, as well as the severity of the disease, the impact 

on diagnostics, and the development of vaccines, which are all covered 

in this review.

Insight and Perspective on Omicron’s Development, Behaviour, 
and Vaccine Breakthrough: Next Sequelae of COVID-19
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ABSTRACT
Background: The Severe Acute Respiratory Coronavirus (SARS-CoV-2) has 

emerged in a variety of forms since its �rst appearance in early December 

2019. The Omicron variation (B.1.1.529) was recently con�rmed as a 

relatively new Variant of Concern (VOC). There are several mutations in this 

S-protein, making it an exclusively lethal version of the protein. Omicron 

variants feature multiple mutations clustered in a region of S protein that is 

the principal target of antibodies, and these mutations may have an impact 

on the binding af�nities of antibodies to the S protein, as demonstrated 

by structural analysis. Materials and Methods: Google, Sciencedirect, 

Web of science, and ResearchGate databases have been explored for 

potentially existing research to obtain the most emerging trends and up-to-

date metadata on various perspectives of Omicron variants. Conclusion: 

There is evidence that the Omicron variant’s mutations may interfere with 

antibody binding in people who have been exposed to the SARS-CoV-2 

virus in the past. At the moment, there is very little information on the 

Omicron version. Therefore, mutation dispersion evaluations, evolutionary 

links to previous variants, and putative structural effects on antibody 

binding effects are all explored in this work. Results: In the current state 

of pandemic crises, the comprehension of Omicron will pave a path for 

healthcare professionals to treat infectious conditions very well.

Keywords: SARS-CoV-2 virus, Mutations, Omicron, Vaccines, Antibody.
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Abstract

Selective and efficient analytical methods are required not
only for quality assurance but also for authentication of
herbal formulations. Fingerprint method for Nilaavaarai
Chooranam with TLC Densitometric Methods (HPTLC)
using piperine as an internal standard was developed. The
HPTLC estimation was carried out with three laboratory
batches and one marketed formulation of Nilaavaarai
Chooranam and crude drug containing piperine. The
concentration of piperine present in raw material was found
to be 2.9836±0.497w/w in Piper nigrum and in three
identical laboratory batch of Nilaavaarai Chooranam NC-I,
NC-II and N-III, was found to be 0.1761 ± 0.384, 0.1759 ±
0.534%, 0.1760 ± 0.019 w/w respectively. The piperine
content in all the three different batches is found to be in
close proximities with each other. The results were
comparable to marketed formulations. Hence the present
method is simple, sensitive, precise and accurate and can
be adopted for routine fingerprinting method for quality
control of Nilaavaarai Chooranam.
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 Abstract: 

Organic/inorganic nanohybrids and quantum dots have attracted widespread interest due to 

their favorable   properties and promising applications. Great efforts have been made to 

design and fabricate versatile nanohybrids. Processing structure-properties-performance 

relationships are reviewed for compound quantum dots. In this review, various methods for 

synthesizing quantum dots as well as their resulting properties are discussed. This review 

focuses on the design, properties, sensing as well as energy applications of organic/inorganic 

nanohybrids as well as quantum dots. In this article, strategies for the fabrication, properties, 

functions, characterization techniques, various synthesis strategies and application of 

nanohybrids and quantum dots are briefly deliberated. 

Keywords: nanohybrids; quantum dots; properties; sensing; energy applications. 

1. Introduction 

Since time immemorial, nanomaterials are widely used for various purposes as they are the 

bridging materials between bulk and the molecular or atomic level. The major concern of the 

21st century is the growing pollution levels as well as to secure sustainability of energy that 

meets the global energy demands. In order to tackle these problems researchers all over the 

world have developed sensors in order to detect the toxicants and pollutants present in their 

immediate environment. Moreover, researchers are emphasizing on development of new 

catalytic and energy materials as well as investigating a clean and sustainable way to balance 

our long term dependence on fossil fuels and control the pollution levels. In this context, 

nanomaterials especially nanohybrids and quantum dots have emerged as a promising 

material because of their unique optical and electronic properties and the most important 

being tuning of their band gap.  

Quantum dots have emerged as promising materials for nanosensors1,2 , bioimaging 3 , 

catalytic degradation of organic pollutants4  photocatalysis5  and  photovoltaics 6 Many 

scientists and research groups have already  reported the use of QDs as sensors and for energy 

purposes. Zhang et al.7 have developed N-doped CQD for optical detection of Hg2+ ions. 

Zhang et al.8 have synthesized Graphene QDs which were used as dual fluorescent and 

electrochemical biosensors for glucose and H2O2 detection. A FRET between CQD and gold 

nanoparticle has been explored for the detection of organophosphorus and carbamate 
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ABSTRACT 

Sedentary life style leads to reduction in energy regulatory ability, resulting in positive energy balance 

and weight gain. Obesity is a medical condition in which excess body fat is accumulated to the extent 

that it may have a negative effect on health (WHO, 2015).The objective of the present study was to find 

out the physical activity levels and obesity among university teachers of Chhattisgarh. A Total sample of 

520 (n=254 male & n=266 female) teachers from different colleges & universities of Chhattisgarh was 

selected following the purposive sampling method for the study, age range of the subjects was between 

30 to 65 years. Physical activity level (PAL) was assessed with the help of self-constructed questionnaire. 

Anthropometric measurements (weight, height, waist circumference and hip circumference) were taken 

with standard methods. BMI and Waist, Hip Ratio were calculated to find out prevalence of obesity. The 

result of the study revealed that 76.35 percent of subjects were involved in mild physical activity, 3.65 

percent of subjects in moderate physical activity (PA), and only 0.96 percent of subjects were involved in 

vigorous physical activity, whereas 19.04 percent subjects were not involved in any kind of physical 

activity. 41-50 age group of the participants showed higher obesity problems, it seems the 41-50 age 

group is at risk for the development of the hypo-kinetic problems, like obesity. More number of female 

teachers (54.3) were found to have obesity problems as compared to male teachers (45.7). There is effect 

of age and gender in the physical activity pattern as well as prevalence of obesity. It was interesting to 

note that 62.9% of science teachers were obese as compared to the other subjects. It is recommended 

that future study can be conducted with larger population and intervention programs can be planned to 

change the lifestyle and to increase engagement in physical activity . 

Key Words: Physical activity, obesity, university teachers. 

INTRODUCTION 

Body composition is important factor in the assessment of health and fitness; hence Obesity was a 

part of hypo-kinetic disease for the present of study. Obese is a medical condition in which 

excess body fat has accumulated to the extent that it may have a negative effect on health. People 
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activity. 41-50 age group of the participants showed higher obesity problems, it seems the 41-50 age 

group is at risk for the development of the hypo-kinetic problems, like obesity. More number of female 

teachers (54.3) were found to have obesity problems as compared to male teachers (45.7). There is effect 
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Abstract- Objective - To assess the growth and 

nutritional status of the Gond children.  

Methods - A cross sectional study of the physical growth 

was conducted on 409 Gond children (194 boys and 215 

girls), aged 12 to 17 years, in the Bastar district of 

Chhattisgarh. The study aimed to find out the growth 

pattern of the Gond children, which is considered to be a 

primitive tribe of Chhattisgarh, India and was compared 

with other Indian tribe and the official data of 

NCHS1987, CDC 2007-2010 & all India (ICMR 2010). 

Anthropometric measurements included height, weight, 

sitting height, and measurements of the biceps, triceps 

and subscapula, supraspinale and calf skinfolds.  

Results - All anthropometric measurements except 

skinfold thickenness exhibited uniform increase with age 

in both sexes. Gond boys showed higher anthropometric 

values than girls in height, weight and sitting height 

whereas in all the skinfolds measurements mean values 

of girls were higher as compared to boys. The Gond 

children showed lower mean values as compared to 

NCHS &CDC 2007-2010 where as height & weight were 

at par with ICMR 2010 and higher than Kamar tribe. 

Around 47% boys & 72% girls reported to be in various 

category of malnutrition. 

Conclusion - Poor socio-economic status of this primitive 

tribe may be one of the reasons for this poor nutritional 

status & growth pattern as compared to NCHS 1987. 

However, further study can be conducted to get more 

insight 

 

Key Words – Growth Status and Nutritional Status, 

Gond Tribe.  

INTRODUCTION 

 

The nutritional status of growing children in a 

population indirectly determines the standard of 

living. Nutritional inadequacy slows down the growth 

of children and which is observable response. 

Therefore, determination of nutritional status may 

prove to be a powerful tool to identify the health status 

of any population. 

Tribal populations are isolated from general 

population with their own physical, socioeconomic 

and cultural environment. They are the most backward 

section of the society, due to various factors like 

ignorance, poverty, lack of development in the 

inaccessible areas, illiteracy and exploitation. Several 

studies have documented a close relationship between 

tribal ecosystem and their health and nutritional 

status.1 The habitat of the tribe has conferred certain 

advantages. The dietary habits and other related modes 

of life contributed to their better nutritional and health 

status in some tribal groups, while in other groups 

these practices are not conducive to good health. 2 

Many studies based on published data have indicated 

patterns of anthropometric variation along ethnic, 

geographic, latitude, longitude and altitude, nutrition 

and several confounding variables.3 This work is an 

attempt to study the growth status through 

anthropometric measurement of Gond, children a 

primitive tribe of Bastar district, Chhattisgarh state 

and to compare their growth & nutritional status with 

other studies. 

The Gonds are one of the most famous and important 

tribes in India, known for their unique customs and 

traditions. They are mainly a nomadic tribe and call 

themselves as Koytoria. The term 'Gond' is derived 

from the Telugu word 'Konda' which means hill. Gond 

Tribes are primarily found in Madhya Pradesh, 

Chhattisgarh, eastern Maharashtra, northern Andhra 

Pradesh and Western Orissa. With a population of over 
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Abstract

Adolescence is a transitional phase from childhood to adulthood. It is a period of development as the gain of
anthropometric measurements is increased over this period. India is a country with different tribal groups and Bastar district
is a tribal belt of Chhattisgarh state in India. The nutritional status is a major concern among adolescent girls, which affects
growth and development and forms basis of adulthood, dietary supplements can play an important role to address the
concerns. The study aimed to explore the effect of soy supplement on the anthropometric measurement of tribal girls. A
total of 120 female players aged 12 to 18 years from a residential school where the female players take part in sports
training as well as attend the school Khel Parisar Kanker (KPK) from the tribal area and female players of Sports Authority
of India (SAI) of urban area were selected for the study. Female players of KPK and SAI were divided into Experimental
Group (EG) (N=30) and Control Group (CG) (N=30). Soy Supplement in form of Soy Ladoo was provided to the
experimental group from August’2018 to March’2019. Before and after experimental design with control groups was used in
the study. Height, Weight, Mid Upper Arm Circumference (MUAC), Waist Girth (WG) were measured and BMI was
calculated. ANCOVA and trend analysis were used to analyse the data. It was found that Anthropometric measurements
(MUAC, WG and BMI)increased significantly in EG than CG in KPK and SAI female players. An upward trend was
observed and can be concluded that soy supplement was effective in improving anthropometric measurements.
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In the present manuscript, a comprehensive study of temperature-dependent ionic conductivity, 

dielectric behaviour, and thermal, structural, and morphological characteristics of nano-composite 

polymer electrolyte (NCPE) �lms has been performed. NCPE �lms were prepared by hot-press method 

from a blend of two polymers, Poly (ethylene oxide) (PEO) and Poly (acrylonitrile) (PAN), complexed with 

sodium perchlorate  (NaClO4) complexing salt and titanium dioxide  (TiO2) nano�ller. Electrochemical 

Impedance Spectroscopy (EIS) has been used to investigate electrical and dielectric properties and their 

correlations. The e�ect of  TiO2 concentration on ionic conductivity and dielectric relaxation has been 

investigated at di�erent temperature ranges. Both the smoother surface and the presence of all essential 

components were veri�ed by scanning electron microscopy (SEM) and energy-dispersive spectroscopy 

(EDAX), respectively. Thermogravimetric Analysis (TGA) revealed high thermal stability, and Di�erential 

Scanning Calorimetry (DSC) and X-ray Di�raction (XRD) con�rmed enhanced amorphous phase. The 

cyclic voltammetry (CV) curve exhibits excellent reversibility and cyclability.

Introduction

In materials, there are two types of conduction: due to electronic 

and ionic. Solid-State Ionics is a branch of Material Science, 

in which materials with high ionic transport characteristics 

are studied, these materials have a wide range of applications, 

one of them being for energy storage devices. �e demand for 

safe, dependable, and e�ective energy storage devices to store 

electrical energy has increased [1]. In the modern era, portable 

electronic devices viz. mobile phones, �tness trackers, tablet 

computers, etc. become more widespread in our culture and 

many areas of our lives are now dependent on the function-

ing of electronic equipment directly or indirectly [2]. Further-

more, recent improvements in processing power, long durability, 

screen size, and the desire for ultra-thin and lighter gadgets have 

raised the demand for lighter batteries with improved energy 

density [3–6].

In the development of advanced energy storage systems 

and conversion devices, polymer electrolytes are more promi-

nent materials due to their flexibility, desired shapes/sizes, 

mechanical/chemical/thermal stability over a wide temperature 

range, and light-weight, non-volatility, and corrosion-free prop-

erties [7, 8]. Polymer electrolytes are chosen for energy storage 

applications such as high energy density solid polymer batteries 

because they allow for easy formation of close electrode/electro-

lyte contact [9, 10]. �e primary function of polymer electro-

lytes in the battery is to serve as a separator between the anode 

and cathode materials [11, 12]. It also acts as an ion transport 

medium for the conduction of ions during electrochemical pro-

cesses, like charging/discharging. �e ions in the electrolyte are 

adsorbed/desorbed on the porous electrode, due to which fast 

charging/discharging of the solid polymer battery system has 

occurred and that provides a high energy density [13–15]. Poly-

mer Electrolyte materials have mainly been classi�ed into Gel 

Polymer Electrolyte (GPE) and solvent-free/dry Solid Polymer 

Electrolyte (SPE). �e GPE has higher ionic conductivity but 

exhibits poor mechanical stability, whereas the SPE is mechani-

cally stronger and may be made into free-standing electrolyte 

membranes [16, 17]. In SPE, instead of using an additional 

http://crossmark.crossref.org/dialog/?doi=10.1557/s43578-023-00984-0&domain=pdf
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Abstract

In this study, the hot press method has been used to synthesize a blended solid polymer

electrolyte (BSPE), containing poly (ethylene oxide) and polyacrylonitrile (PEO/PAN) matrix

complexed with sodium perchlorate (NaClO ) salt. The film with varying salt concentration

has been prepared, in which the BSPE OCC (optimum conducting composition) film exhibits

the highest ionic conductivity is (σ ) ∼ 2.10 × 10  Scm  at room temperature. X-ray

diffraction (XRD), Impedance Spectroscopy (IS), Differential Scanning Calorimetry (DSC) and

Thermal Gravimetric Analysis (TGA) techniques have been adopted for the characterization.

These investigations are demonstrated their utility and potential for all-solid-state device

applications.
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The Use of Technology in Teaching

Abstract

*Amitesh Kumar Singh, **Namrata Singh

In this research, the researcher studied the attitude of secondary level teachers towards the use of

technology in teaching.The study method was descriptive survey in nature, Statistical populationof the study

hasconsist of secondary levelteachers in the academie ycar 2019-2020. Sample of 60 teachers was collected

through the random sampling technique. Standardised tool used for collecting data and analysing by mean,

SD and t-test statistical techniques. The results indicated that the teacher's attitude towards the use of

technology in teaching is positive.

Introduction

Education is an environment with a developmental

process, which is used to bring changes in the thinking,
attitude and behaviour of every person. Due to no
technological development in the Vedic era's education

system, education was given only in oral form. But,

gradually innovation and printing system developed, due

to which the ideas of teachers were printed in theform of

books. Technological development influenced education

in each period. It increases the speed and ease of learning,
quality, varieties efficiency, integrity and confidence in

students. It also influence the institution including
administration, time table, project work and text

distribution etc. Teachers use tools ranging from
multimedia presentations to computer simulations to excel
their teaching. Technology has made teaching-learning
process like assessment, examination system etc. It is
more relevant to the learner and connected to real life.

Technology

Use of scientific knowledge in daily life. Initially
the word technical means, any work in which scientific
knowledge or principles should be used in the field of
education. Technology is a broad term that often describes
a discipline devoted to techniques or ways to make
learning more efficient (Earle, R.S., 2000). Educational
technology refers to a systematic approach that is used
to design and evaluate teaching learning methods.

new tools and teaching aids to make teaching learning
effective. Generally seen in the field of education, some
teachers do not show positive attitudes towards new
technologies and develop a fear when confronting them.
In India there is need for enhancing the teaching-learning
skills of the teachers with the help of technology.

In this study, attitude of secondary schools' teachers
of Kanpur district towards the technology in teaching
was studied.

Technical words of the study

Secondary level Education: Secondary level
education covers classes 9 to 12 of higher secondary
school. Students at this level study the following general
subjects, such as English, Hindi, Social Science, Science
and Mathematics and other elective courses.

Secondary level Teachers: Teachers teaching
in Classes 9-10 of the U.P. Board and CBSE Board
Schools.

Use of Technology in Teaching : Methods and

Instruments used in Teaching in classroom.

Attitude: Thinking of teachers towards the use of

technology in teaching.

Variables

Independent variables: Use of Technology in
Teaching

Dependent variables: Teacher's Attitude

Control variables:

Today, new discoveries are being made in the field
of education, due to which new teaching methods and
teaching principles are constantly being presented. There
is a need for systematic use of new teaching methods,

Assistant Professor(M.Ed.), Institute of Teacher Education,Pt.Ravishankar Shukla University, Raipur, CG

• Secondary level (9-10 class) Teachers,
U.P. Board and CBSE Board

** Assistant Professor (Education), Department of Education,JDGP.G Collage, Kanpur
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शिक्षकों के आत्म -सक्षमता का विद्यार्थियों की शैक्षिक उपलब्धि पर पड़ने वाले
प्रभाव का अध्ययन
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सारांश : प्रस्तुत अध्ययन का उद्देश्य उच्चतर माध्यमिक स्तर के शिक्षकों की आत्म-सक्षमता का विद्यार्थियों की शैक्षिक
उपलब्धि पर पड़ने वाले प्रभाव को ज्ञात करना है। अध्ययन हेतु सर्वेक्षण विधि का प्रयोग किया गया है। सोद्देश्य न्यादर्श विधि

द्वारा दुर्ग जिले के शहरी एवं ग्रामीण क्षेत्र में स्थित उच्चतर माध्यमिक विद्यालयों के कक्षा बारहवी में अध्यापन करने वाले 110

शिक्षकों एवं 550 विद्यार्थियों का चयन न्यादर्श के रूप में किया गया है। शिक्षकों के आत्म-सक्षमता के मापन के लिए सूद एवं
सेन द्वारा निर्मित शिक्षक आत्म-सक्षमता मापनी (2017) का प्रयोग किया गया है एवं विद्यार्थियों की शैक्षिक उपलब्धि को पूर्व
कक्षा में प्राप्त प्राप्तांक के आधार पर ज्ञात किया गया है। प्राप्त प्रदत्तों का एक दिश प्रसरण विश्लेषण से सांख्यिकीय विश्लेषण
करने पर निष्कर्ष प्राप्त हुआ कि उच्चतर माध्यमिक स्तर पर अध्ययनरत विद्यार्थियों की शैक्षिक उपलब्धि शिक्षको की आत्म-
सक्षमता से सार्थक स्तर पर प्रभावित होती है।

मुख्य शब्द: शिक्षक, आत्म-सक्षमता, विद्यार्थी, शैक्षिक उपलब्धि, उच्च माध्यमिक स्तर

1. प्रस्तावना :

शिक्षक अपने छात्रों के सर्वागीण विकास में सार्थक भूमिका निभा सकते है। शिक्षकों को अपनी आत्म-सक्षमता का ज्ञान
होना आवश्यक है, जिससे कि वे अपनी क्षमता का उपयोग अध्यापन कार्य में आने वाली समस्याओं का समाधान करने में कर सकते
है। छात्र का अवधान नवीन चीज पर सीखने के लिए केन्द्रित करना, विषय को रूचिकर बनाना, शिक्षण अधिगम सामग्री की व्यवस्था
करना, कक्षा वातावरण को अधिगम के लिए उपयुक्त बनाना, आवश्यक सामग्री की व्यवस्था करना, विद्यालय प्रबंधन से समायोजन
एवं बालकों के सीखने की इच्छाशक्ति के दृढ़ीकरण में अध्यापक का प्रयत्नशील रहना महत्वपूर्ण है जिसमे शिक्षकों की आत्म-
सक्षमता का महत्वपूर्ण योगदान होता है। बैण्डुरा ने आत्म-सक्षमता शब्द को प्रयोग किया है। आत्म-सक्षमता की अवधारणा बैण्डुरा
के सामाजिक अधिगम सिद्धांत पर आधारित है। बैण्डुरा के अनुसार आत्म-सक्षमता से तात्पर्य एक ऐसे आत्म - प्रत्यक्षण से होता है
जिसमें व्यक्ति यह अनुमान लगाता है कि वह किसी दी हुई परिस्थिति में कितने प्रभावकारी ढंग से कार्य कर सकता है। बैण्डुरा
(1977) ने आत्म-सक्षमता को लोगों को अपनी क्षमताओं में अपने स्वय के कार्यों द्वारा वांछित प्रभाव उत्पन्न करने के विश्वास के रूप
में परिभाषित किया है।

मोजावजी अहमद एवं तमीज मरजीह (2012) ने छात्रो के उपलब्धि पर शिक्षक आत्म -सक्षमता के प्रभाव का अध्ययन
कर निष्कर्ष प्राप्त किया कि शिक्षक आत्म- सक्षमता छात्रो की प्रेरणा और उपलब्धि पर सकरात्मक प्रभाव डालती है। खान (2012)
ने माध्यमिक स्तर पर शिक्षक की आत्म-सक्षमता और छात्रों की शैक्षिक उपलब्धि के मध्य संबंध पर अध्ययन किया। निष्कर्ष निकाला
कि गणित और अंग्रेजी दोनो विषयों में शिक्षक की आत्म-सक्षमता और छात्र की शैक्षिक उपलब्धि के मध्य सार्थक संबंध है। हवांग
(2015) ने आत्म सक्षमता और शैक्षिक उपलब्धि के मध्य संबंध - एक 5 साल का पैनल विश्लेषण किया।अध्ययन से ज्ञात हुआ कि
आत्म - सक्षमता, विश्वास और शैक्षिक उपलब्धि के मध्य पारस्परिक संबंध है। शहजाद एवं सजिदा (2017) ने माध्यमिक विद्यालयके छात्रों की शैक्षिक उपलब्धि पर शिक्षक आत्म-सक्षमता के प्रभाव का अध्ययन किया । निष्कर्ष में पाया गया कि शिक्षक आत्म -
सक्षमता और छात्रों की शैक्षिक उपलब्धि के मध्य एक सार्थक सहसंबंध है। स्वर्णलता (2019) ने शिक्षक आत्म - सक्षमता का
माध्यमिक विद्यालय के छात्रों की शैक्षिक उपलब्धि पर प्रभाव का अध्ययन कर कि छात्रों की शैक्षिक उपलब्धि पर शिक्षक आत्म-
सक्षमता का सार्थक सकरात्मक प्रभाव है
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उच्चतर माध्यमिक विद्यालय के शिक्षकों के आत्म-सक्षमता एवं शिक्षक प्रभावशीलता के मध्य

संबंध का अध्ययन

डॉ. प्रीति सिंह

सहायक प्राध्यापक

अध्यापक शिक्षा संस्थान

पं.रविशंकर शुक्ल विश्वविद्यालय
रायपुर छ.ग.

शोध सार - प्रस्तुत अध्ययन में शहरी एवं ग्रामीण क्षेत्र के उच्चतर माध्यमिक विद्यालयों में कार्यरत
शिक्षकों के आत्म-सक्षमता एवं शिक्षक प्रभावशीलता के मध्य संबंध का अध्ययन किया गया है। अध्ययन

का उद्देश्य शिक्षकों के आत्म-सक्षमता, शिक्षक प्रभावशीलता को ज्ञात करना तथा शिक्षकों के

आत्म-सक्षमता एवं शिक्षक प्रभावशीलता के मध्य पाए जाने वाले संबंध को ज्ञात करना है। यादृच्छिक

न्यादर्श का प्रयोग कर कुल 80 शिक्षकों का चयन न्यादर्श हेतु अध्ययन में किया गया है। डाटा संकलन

के लिए डॉ. विशाल सूद एवं सपना सेन द्वारा निर्मित शिक्षक आत्म सक्षमता स्केल एवं शिक्षक

प्रभावशीलता के मापन के लिए डॉ. प्रमोद कुमार एवं डी.एन. मुथा द्वारा निर्मित शिक्षक प्रभावशीलता

मापनी का प्रयोग अध्ययन में किया गया है। कार्ल पीयर्सन द्वारा प्रतिपादित गुणनघात विधि का उपयोग

कर डाटा का सांख्यिकीय विश्लेषण किया गया है। अध्ययन से निष्कर्ष प्राप्त हुआ कि शहरी क्षेत्र में

कार्यरत शिक्षकों की आत्म-सक्षमता एवं शिक्षक प्रभावशीलता में संबंध नहीं है, जबकि ग्रामीण क्षेत्र में

कार्यरत शिक्षकों की आत्म- सक्षमता एवं शिक्षक प्रभावशीलता में सार्थक संबंध है।

बीज शब्द - उच्चतर माध्यमिक विद्यालय, शिक्षक, आत्म-सक्षमता, शिक्षक प्रभावशीलता ।

प्रस्तावना - शिक्षक समाज की इकाई है जो कि समाज की भावी पीढ़ी के निर्माण में सहायक है।

विद्यालय एक लघु परिवार है जहाँ बालक शिक्षकों के सानिध्य में रहकर एक सामाजिक प्राणी बनता है।

छात्रों की अधिगम प्रक्रिया में अध्यापक की भूमिका अत्यंत महत्वपूर्ण है जो प्रत्यक्ष अथवा अप्रत्यक्ष दोनो
ही रूप में छात्रों के व्यवहार को प्रभावित करती है। शिक्षक का व्यवहार, शिक्षण विधि एवं उसके कार्य

का छात्रों पर प्रभाव पड़ता है। शिक्षक अपने छात्रों के सर्वांगीण विकास में सार्थक भूमिका निभा सकते

है। कभी कभी विद्यालय में ऐसी परिस्थिति उत्पन्न हो जाती है कि कोई कार्य असंभव लगने लगता

है तब हमारा मनोबल जाग्रत होता है और हम यह सोचने लगते है कि इस कार्य को किस प्रकार पूर्ण
किया जा सकता है। व्यक्ति अपने अंदर निहित क्षमता को पहचानने की कोशिश करने लगता है और

उस क्षमता का प्रयोग कर कार्य को पूर्ण करता है। यही क्षमता व्यक्ति की आत्म-सक्षमता है। इसी

प्रकार अपनी आत्म-सक्षमता का प्रयोग शिक्षक अपने शिक्षण कार्य में करते है। सर्वप्रथम बैण्डुरा ने

आत्म-सक्षमता शब्द को प्रयोग में लाया। "आत्म-सक्षमता से तात्पर्य एक ऐसें आत्म-प्रत्यक्षण से होता

है जिसमें व्यक्ति यह अनुमान लगाता है कि वह किसी दी हुई परिस्थिति में कितने प्रभावकारी ढंग से

कार्य कर सकता है। "

एक अच्छे शिक्षक से कुछ महत्वपूर्ण गुणों की अपेक्षा की जाती है जिसके अंतर्गत व्यक्तिगत एवं

शैक्षिक योग्यता, विषय में निपुणता, बाल मनोविज्ञान का ज्ञान, नयी शिक्षण पद्वतियों का ज्ञान, शिक्षण

सामग्री निर्मित करना, शिक्षा में नई-नई तकनीकियों का ज्ञान, प्रयोगशाला का ज्ञान, विशिष्ट बालकों का
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शिक्षक प्रभावशीलता का विद्यार्थियों के शैक्षिक चिंता पर पड़ने वाले प्रभाव
का अध्ययन

सारांश

डॉ. प्रीति सिंह

प्रस्तुत अध्ययन में उच्चतर माध्यमिक विद्यालय में अध्यापन करने वाले शिक्षकों की शिक्षक
प्रभावशीलता और उनके द्वारा शिक्षित विद्यार्थियों की शैक्षिक चिंता पर पड़ने वाले प्रभाव का अध्ययन

किया गया है। अध्ययन का उद्देश्य शहरी एवं ग्रामीण क्षेत्र में स्थित उच्चतर माध्यमिक विद्यालय में कार्य

करने वाले शिक्षकों की शिक्षक प्रभावशीलता का विद्यार्थियों की शैक्षिक चिंता पर पड़ने वाले प्रभाव को

ज्ञात करना है। स्तरीकृत न्यादर्श के प्रयोग से शहरी एवं ग्रामीण क्षेत्र में स्थित उच्चतर माध्यमिक विद्यालयों

से 110 शिक्षकों एवं उद्देश्यपूर्ण न्यादर्श का प्रयोग करन्यादर्श में चयनित शिक्षकों के 550 विद्यार्थियों का
चयन शोध अध्ययन में किया गया है। शिक्षक प्रभावशीलता के मापन हेतु कुमार एवं मुथा द्वारा निर्मित
शिक्षक प्रभावशीलता मापनी एवं शैक्षिक चिंता के मापन हेतु सूद एवं आनंद द्वारा निर्मित शैक्षिक चिंता

सूची का प्रयोग किया गया है। एक दिश प्रसरण विश्लेषण का प्रयोग कर प्राप्त आंकड़ो का सांख्यिकीय
विश्लेषण किया गया है। परिणाम में उच्चतर माध्यमिक विद्यालयों में अध्यापन करने वाले शिक्षकों की
शिक्षक प्रभावशीलता का विद्यार्थियों की शैक्षिक चिंता परसार्थक प्रभाव पाया गया है।

बीज शब्द: शिक्षक प्रभावशीलता, उच्चतर माध्यमिक विद्यालय, शिक्षक, विद्यार्थी, शैक्षिक चिंता

प्रस्तावना

शिक्षक का समाज में एक महत्वपूर्ण स्थान है। वह सामाजिक अभियन्ता है जो समाज में नयी

चेतना एवं ज्ञान का प्रसार करता है। शिक्षक का अपनी क्षमता, योग्यता एवं नैतिकता से बालकों को

शिक्षित कर उसके सामाजीकरण करने में महत्वपूर्ण योगदान है। शिक्षकीय कार्य एक महत्वपूर्ण दायित्व है।

शिक्षक देश के लिए भावी नागरिकों को निर्मित करते हैं। विद्यार्थियों के शारीरिक, मानसिक, बौद्विक,

नैतिक,सामाजिक गुणों को विकसित करना एवं उसमे छिपी हुई प्रतिभा को पहचानने का कार्य शिक्षक

अच्छी तरह से कर सकते हैं। पाठ्यक्रम की संरचना इस प्रकार होती है कि शिक्षक पाठ्यक्रम सहायक

गतिविधियो कंे माध्यम से विद्यार्थियों के विकास में उन्हे निर्देशित कर सहायता प्रदान करते हैं। शिक्षक को

शिक्षकीय कार्य करने से पहले अपने छात्रों के मानसिक स्तर, पढ़ाए जाने वाले विषय के बारे में छात्रों की

जानकारी को ज्ञात करना होता है। शिक्षण करते समय शिक्षक छात्रों को शिक्षित करने के लिए शिक्षण

सहायक सामग्री का प्रयोग करते हैं जिससे छात्रों मे वंिषय के प्रति समझ विकसित होने में सहायता मिलती

है। कक्षा में शिक्षण करने के लिए शिक्षक पढ़ाए जाने विषय के किसी एक प्रकरण पर पाठ योजना तैयार

करते हैं जिसमें कक्षा शिक्षण में प्रयोग किए जाने वाले शिक्षण विधि, प्रविधि, सूत्र, शिक्षण सहायक

साम्रगी, विषय वस्तु का प्रस्तुतीकरण, कक्षा कार्य एवं गृह कार्य का वर्णन होता है। इसी प्रकार शिक्षण कार्य

व्यस्थित होता है। शिक्षण कार्य के दौरान ही शिक्षक अपने विद्यार्थियों को सीखने में आ रही कठिनाईयों की

*सहायक प्राध्यापक, शिक्षा संस्थान, पं.रविशंकर शुक्ल विश्वविद्यालय, रायपुर, छत्तीसगढ़,
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Abstract

Priya Namdeo, Bina Gidwani, Sakshi Tiwari, Vishal Jain, Veenu Joshi, Shiv Shankar Shukla, 
Ravindra Kumar Pandey, Amber Vyas

Plants produce biologically active metabolites that have been utilised to cure a variety of
severe and persistent illnesses. There is a possibility that understanding how these bioactive
molecules work would allow researchers to come up with better treatments for diseases
including malignancy, cardiac disease and neurological disorders. A triterpene called ursolic
acid (UA) is a pentacyclic prevalent triterpenoid found in fruits, leaves, herbs and blooms.
The biological and chemical aspects of UA, as well as their presence, plant sources and
biosynthesis, and traditional and newer technologies of extraction, are discussed in this
review. Because of its biological function in the creation of new therapeutic techniques, UA
is a feasible option for the evolution and medical management of a wide range of medical
conditions, including cancer and other life threatening diseases. Despite this, the
substance's poor solubility in aquatic environments makes it unsuitable for medicinal
purposes. This hurdle was resolved in many di�erent ways. The inclusion of UA into various
pharmaceutical delivery approaches was found to be quite e�ective in this respect. This
review also describes the properties of UA and its pharmacokinetics, as well as therapeutic
applications of UA for cancer, in�ammatory and cardiovascular diseases, in addition to its
anti-diabetic, immunomodulatory, hepatoprotective and anti-microbial properties. Some of
the recent �ndings related to novel nano-sized carriers as a delivery system for UA and the
patents related to the applications of UA and its various derivatives are covered in this
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Abstract
We present results of isophotal shape analysis of an interesting elliptical galaxy NGC 5216 with a

clear sign of merging activity with its companion galaxy NGC 5218. We have used r-bands image

analysis of the galaxy from Sloan Digital Sky Survey Data Release 9 (i.e. SDSS DR9) to perform

bulge-disk decomposition of the light profile of the galaxy. We look for the correlation between

systematic departure of isophotes from pure ellipses along the semi-major axis of the galaxies. The

contour image of the galaxy clearly indicates that stellar mass exchange is taking place via a star

forming bridge. The estimated B/T value confirms its morphology as an elliptical galaxy.
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Abstract
The nuclear regions of the galaxies are fascinating. It contains a vital clue about galaxy formation

and evolution. This letter presents a detailed photometric study of the galaxy NGC 5689. The

Hubble space telescope WFC2 PC and 3.6 micron Spitzer image are adopted for the analysis. A

one-dimensional photometric study is used to analyze the nuclear galaxy profile. The two-

dimensional analysis(GALFIT) is performed to study bulge and disc counterparts. Our study shows

that the nuclear region of the NGC 5689 is incarnated with a colossal nuclear dust lane, which

causes drastic changes in the position angle and ellipticity profile of the galaxy.
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Mathematical Modelling on Dynamics of

Multi-variant SARS-CoV-2 Virus: Estimating

Delta and Omicron Variant Impact on COVID-19
Sadhana Gupta, Rupali∗, Yogendra Kumar Rajoria, and Govind Prasad Sahu

Abstract—COVID-19, caused by the novel coronavirus SARS-
CoV-2, resulted in health threats on a global scale. We developed
a modified SIQR mathematical model to study the transmission
dynamics of the SARS-CoV-2 with two different variants: Delta
and Omicron. First, we establish the well-posedness of our
model and then analyse the local and global stability of the
model at the equilibrium points. Further, we compute the re-
production number denoted by R0 analytically and numerically.
The model analysis shows that the disease-free equilibrium
point remains globally asymptotically stable as long as the
value of R0 is below one. While if R0 exceeds one, the stability
of disease-free equilibrium becomes unstable. A numerical
simulation of the mathematical model was carried out to
understand its quantitative behaviour. The sensitivity analysis
is performed to identify the parameters which are sensitive to
reproduction number, R0. The results of the sensitivity analysis
show that the transmission rate and the birth rate were the most
sensitive parameters for R0. A PRCC-sensitive analysis is also
performed to quantify uncertainty and sensitivity at the level
of the infected class. Further, we try to explore the measures
to curb the incidence of COVID-19 due to delta and omicron
variants.

Index Terms—SIQR model, COVID-19, Delta and Omi-
cron, Local and global stability, Reproduction number, Multi-
variants, Sensitivity.

I. INTRODUCTION

COVID-19, which was first identified in 2019 in Wuhan,

China, spread quickly to several nations and regions of the

world due to its high contagiousness, causing disruption [1]–

[4]. The virus from the SARS-CoV family was named SARS-

CoV-2, and the disease was named COVID-19 by WHO

in February 2020. On 30th Jan 2020, WHO announced it

as a worldwide public health emergency. The mortality due

to COVID-19 was very high globally. Among the different

strains of the SARS-CoV-2 virus, the Delta variant was

highly contagious, causing the highest mortality. It is crucial

to have a better knowledge of the characteristics linked with

the virus in order to prevent future pandemics. It has been

demonstrated that mathematical models are useful tools to

study the dynamics of diseases and generate evidence for
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decision-making in global health [5]. In order to investigate

the COVID-19 spread pattern, various mathematical and nu-

merical models have been developed using ordinary differen-

tial equations and delay differential equations. A SIR model

is developed [4] to investigate the effects of the pandemic

caused by the transmission of the rare COVID-19 disease.

Ming et al. [6] studied an optimized SIR-type model and

forecasted the COVID-19 infected cases and the burden on

isolation wards and ICUs. In order to comprehend COVID-19

illness, certain compartment models were created, some of

which may be found in [7]–[17]. Using an optimum control

method, the impact of enhanced control and mitigation

measures such as isolation, screening, medical treatment, and

quarantine was investigated by [18]–[24]. To determine the

critical inflammatory factors and the role of a combination

of medical treatment of COVID-19, a simple within-host

tool model was created in [7]–[12]. Compartmental models

were proposed to predict the COVID-19 spread in India in

[25]. Analysis of local and global stability was performed

with reference to (R0 ) for the model equilibria. The study

reveals that the transmission rate was very effective in

lowering R0. The authors traced the COVID-19 outbreak

throughout Indian states using the SMAART RAPID Tracker

in [26]. The study emphasized the necessity of a nation-

centric strategy for tracking and controlling the COVID-19

pandemic. The factors that probably led to the third wave in

India were examined by the authors using a compartmental

model in [27]. To prepare for future waves of COVID-19, this

study suggests increasing vaccination coverage. Similarly,

[28] addressed the importance of using NPIs effectively to

lower the death rate in India. A study by Sukandar et al.

[29] analyzed a Susceptible-Exposed-Infectious-Recovered

(SEIR) based mathematical model to effectively measure

the transmission indicators per day to control the spread of

the epidemic. Zhang et al. [30] introduced a modified SEIR

model to enhance decision-making during COVID-19 out-

breaks, providing more accurate infection trend predictions.

This model supported effective resource allocation and policy

formulation during pandemics. Viruses evolve into different

variants as they get multiple hosts to mutate. The SARS-

CoV-2 virus also evolved into many variants, to name a

few variants of concern: Alpha, Delta, and Omicron. The

Delta variant of COVID-19 caused severe complications in

the infected and soon overwhelmed the health system in

many countries, including India, with increased demands for

hospitalization, oxygen, ICU, and ventilators.

On the other hand, the Omicron variant had higher trans-

missibility and spread fast. Thus, Compared to the Delta

version, there were more infected people, but because the
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