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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 ‘Kali Haldi’ 

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

1. Introduction 

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

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: 

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 

http://www.jetir.org/


Biocatalysis and Agricultural Biotechnology 47 (2023) 102565

Available online 29 November 2022
1878-8181/© 2022 Elsevier Ltd. All rights reserved.

Bacterial consortia mediated induction of systemic tolerance to 
arsenic toxicity via expression of stress responsive antioxidant 
genes in Oryza sativa L. 

Neha Pandey a,b, Roseline Xalxo a, Jipsi Chandra a, S. Keshavkant a,* 

a School of Studies in Biotechnology, Pt. Ravishankar Shukla University, Raipur, 492 010, India 
b Kristu Jayanti College (Autonomous), K. Narayanapura, Kothanur, Bengaluru, 560 077, India   

A R T I C L E  I N F O   

Keywords: 
Antioxidative enzymes 
Arsenic 
Bacterial consortia 
Gene expression 
Oxidative stress 
Plant growth promotion 

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-flooded envi-
ronment. The consortium consisted of five 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 
significant level by up-regulating the expressions of protective genes encoding antioxidant en-
zymes. This consortium could decrease the As accumulation in plants upon successful coloniza-
tion in the rhizosphere, suggesting possible exploitation of it for enhanced growth of plants and in 
the remediation of As-contaminated soils.   

1. Introduction 

Arsenic (As) is a toxic and non-essential metalloid for plants, leading to different phytotoxic effects (Yoon et al., 2015). It exists 
primarily as inorganic arsenate [As(V)] and/or arsenite [As(III)], which are the dominant species in soil environments, and their 
chemical behaviour is heavily influenced by the striking redox reactions of soil (Ascar et al., 2008). Although arsenic occurs naturally 
in the environment, irrigation with As-contaminated water has increased the risk of this metalloid being transferred and accumulating 
in subsequent food chains (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-affinity phosphate transporters, while As(III) is incorporated by aquaporin channels (Allevato et al., 2019). 
Both these result in severe toxicity, which is marked by the disturbances in various physiological and biochemical processes and 
genetic stability (Talukdar, 2011). 
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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: Epilepsy is a noncontagious brain abnormality, which causes electrical distraction and strains the 

neural system. Generally, epilepsy is treated and diagnosed through continuous examination and 

interpretation of the electroencephalography (EEG) signals. This is a very time-consuming and tedious job. 

Further, it is subjected to observational errors and observer variability. Hence, the development of an efficient 

automatic alarm system to recognize epileptic seizure signals is of important concern. The objectives of the 

present study are to investigate deep learning based long short term memory (LSTM) networks for the 

classification of epileptic EEG signals using time-frequency analysis. Additionally, a comparative investigation 

is carried out to evaluate the various state-of-the-art feature selection and classification models for automatic 

classification of EEG signals for Epilepsy detection. Features based on statistics, entropy, and fractal were 

extracted from both the time domain and frequency domain. The extracted features were supplied to LSTM 

networks and traditional machine learning models for epileptic EEG classification. High classification 

accuracy of 100% (under hold out and 10-fold protocol) and 99.80% (under 10-fold protocol) is achieved by 

the proposed LSTM strategy followed by the Back Propagation Artificial Neural network (BPANN) which 

achieves 99.6% classification accuracy when all the 150 EEG biomarkers were used as input to the classifier 

HIGHLIGHTS 
 

• A hybrid approach using time frequency analysis and deep learning for risk stratification of epileptic 

seizure is proposed. 

• An extensive comparative study of various machine learning and feature selection techniques is 

conducted.  

• Implemented andevaluatedthedeep learning based long short-term memory networks. 
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Abstract:  

In this paper, simulation of a mono crystalline silicon solar cell was done using PC1D software. 

The impact of different solar cell parameters, with their effects on power and efficiency, has 

been investigated. It is seen that the textured surface reduces reflection and increases the 

efficiency of the solar cell at least 2–3%. From the simulation, it is seen that the optimum value 

of p-type doping concentration 1 × 1016 cm−3, n-type doping concentration 5 × 1018 cm with 

pyramid height of 2–3 μm and equal angles of 54.74 degrees produces the best result in 

simulation. An anti-reflective coating with a refractive index of 1.38 and a thickness of 84 nm is 

considered optimal. By optimizing the effective parameters, a solar cell with an efficiency of 

24.45% was achieved through simulation. For a p-type mono crystalline silicon wafer, with an 

area of 10 × 10 cm2 and a thickness of 200 μm, initial simulation shows a 24.45% efficient solar 

cell. 

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

Introduction 

Anti-reflection coatings minimize the reflection of one or many wavelengths and are typically 

used on the surface of lenses so that small amount of light is lost. A simple coating can be 

designed to minimize the reflection on an interface between two materials by providing an extra 

material for light to interact with absorption layer. This can reduce the total reflection coefficient 

of the system by having light reflect from two interfaces where each interface has a smaller 

difference in refraction indices than the original interface. This type of coating is an anti-

reflection coating, and the optimum refractive index of the coating (nc) to minimize the total 

reflection coefficient is given by the geometric mean of the two materials that made up the 

original interface. In the case of air and glass, the optimum antireflective coating would have a 

refractive index of approximately 1.23. No real material has this ideal index, but magnesium 

fluoride (MgF2) is often used because of its refractive index (1.38) which is close to the ideal 

value. 

Nowadays, not only the solar cells have an anti-reflective coating, but such a coating can also be 

used on the glass surface (substrate) of solar modules. Anti-reflective coatings on the glass of the 

solar modules improve light transmission and thus increase the overall efficiency of the PV 

module. Another advantage is that the glare from the glass will get reduced. This allows the 

panels to blend in more easily with its surrounding. Also, it clears the path for installations nears 

airports (a panel without anti-reflective coating might blind a pilot). PC1D is commercially 

available software most commonly used for solar cell modeling (PVEducation, 2009). This 

software is currently used by many companies and universities such as the University of New 

South Wales, Australia. Here the PC1D version 5.9 has been used to simulate an energy efficient 

mono crystalline silicon solar cell. The simulation also gives insight about the range and impact 
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RELEVANCE OF PESA ACT IN THE LIFE OF TRIBAL COMMUNITY: AN ANALYTICAL 

STUDY (WITH SPECIAL REFERENCE TO CHHATTISGARH STATE PESA ACT 2022) 

 

 

Dr. Alekh Kumar Sahu

 

 

Abstract: 

 The Panchayats (Extension to Scheduled Areas) Act, commonly known as the PESA Act, is a crucial 

legislation that aims to empower and protect the rights of tribal communities residing in scheduled areas in 

India. This study examines the relevance of the PESA Act in the life of tribal communities, with a special 

focus on the Chhattisgarh State PESA Act of 2022. Through an analytical approach, the study explores the 
impact and effectiveness of the PESA Act in promoting self-governance, protecting customary rights, and 

ensuring the socio-economic development of tribal communities in Chhattisgarh. The study employs a 

comprehensive review of existing literature, including research articles, reports, and case studies, to 

analyze the relevance of the PESA Act in the context of Chhattisgarh. It examines the provisions of the 

Chhattisgarh State PESA Act of 2022, comparing them to the national PESA Act of 1996, to identify any 

specific modifications or enhancements made in the state legislation. Furthermore, the study investigates 

the implementation of the PESA Act in Chhattisgarh, assessing the progress made in establishing and 

strengthening gram sabhas, the primary decision-making bodies, and examining the extent to which tribal 

communities have been able to exercise self-governance and participate in local development processes. 

this research contributes to a deeper understanding of the specific provisions and modifications made at 

the state level and assesses the overall relevance of the PESA Act in the life of tribal communities. 

 

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

 

Introduction: 

 Indigenous Peoples are inheritors and practitioners of unique cultures and ways of relating to people 

and the environment. They have retained social, cultural, economic and political characteristics that are 

distinct from those of the dominant societies in which they live. Despite their cultural differences, 

Indigenous Peoples from around the world share common problems related to the protection of their rights 

as distinct peoples. 

Indigenous Peoples have sought recognition of their identities, way of life and their right to traditional 

lands, territories and natural resources for years, yet throughout history , their rights have always been 

violated. Indigenous Peoples today, are arguably among the most disadvantaged and vulnerable groups of 
people in the world. Tribals and forest are synonymous and one cannot be separated from the other. They 

have emotional, psychological, and cultural attachments with the forest and have always lived in the 

forest. Before the British came in the ruling princes had rights over the forest and in far- flung areas. The 

tribals lived on forest produce and also by cultivating parts of the forest area. Over the centuries, the tribals 

were driven into the hills and forests by people who came from the North an took possession of the fertile 

lands in the river valleys. 

The Englishmen brought in the Indian Forest Act 1927 , taking away the inherent rights of the tribal people. 

With one legislative stroke, the tribals became trespassers on their own land and became victims of 

externally motivated systems of forest management that directly violated various facets of their economic 

and cultural survival. The final act of atrocity on a largely unsuspecting population was the imposition of an 

alien judicial system and "law and order" machinery that subjugated them, further compounding their 
vulnerability and subservience. After independence these rights got transferred to state governments. In the 

process the inherent rights of the tribals and forest-dwellers got restricted to nistari rights – the right to free 

grazing and fuel wood – while rights over timber and non-timber produce remained with the state 

government. Over the years, the unholy nexus between the forest contractors and representatives of the 

government, for the incentive of getting tribal votes, encouraged large scale felling of forests. Consequently, 

in 1980 by enacting the Forest Conservation Act, the Government of India took away the rights of state 

governments to convert forest land for non-forest use. The state government now had to seek permission 

from the Government of India for any development work within the forest area. The new rules “Forest 

(Conservation) Rules 2022” state that a project, once approved by the FAC, will then be passed on to the 

                                                             

 Assistant professor, school of studies in Law,Pt. Ravishankar Shukla University Raipur, Chhattisgarh 

 



 

AD VALOREM - Journal of Law: Volume 10: Issue II:Part I: April - June  2023:  ISSN : 2348-5485 

 
5 

I2OR Impact Factor: 6.5 
 

 
EMPOWERING INDIGENOUS COMMUNITIES: A COMPREHENSIVE STUDY ON INDIAN 

TRIBAL RIGHTS AND PATHWAYS TO SOCIAL JUSTICE 

 

 

 Dr. Alekh Kumar Sahu

 

 

Abstract  

This research paper aims to provide a comprehensive analysis of Indian tribal rights and explore 

pathways to social justice for indigenous communities in India. Indigenous communities, often referred to as 

tribal or Adivasi communities, have a long history of marginalization, discrimination, and dispossession of 

their ancestral lands and resources. This study investigates the legal frameworks, policies, and socio-cultural 

factors that shape the rights and status of indigenous communities in India. The research begins by 

examining the historical context of indigenous communities in India, shedding light on the legacy of 

colonialism, land encroachments, and cultural assimilation policies that have adversely impacted these 

communities. It delves into the constitutional provisions and international legal instruments that safeguard 
the rights of indigenous peoples, focusing on the specific legal protections available to Indian tribes. The 

research also investigates the implementation and effectiveness of these legal frameworks in ensuring the 

empowerment and social justice of indigenous communities. Moreover, this study explores the socio-

economic challenges faced by indigenous communities, including poverty, lack of access to education, 

healthcare, and basic amenities. It analyzes the socio-cultural factors contributing to the marginalization of 

indigenous communities, such as cultural erasure, stereotypes, and limited political representation. The 

research further investigates the role of grassroots movements, civil society organizations, and governmental 

initiatives in promoting the rights and well-being of indigenous communities. Finally, this paper identifies 

potential pathways to social justice and empowerment for indigenous communities in India. It examines 

successful models of community-led development, sustainable resource management, and inclusive 

governance that have led to positive outcomes for indigenous populations. It also highlights the importance 
of participatory approaches, community engagement, and cultural preservation in fostering social justice for 

indigenous communities. By providing a comprehensive understanding of Indian tribal rights and pathways 

to social justice, this research aims to contribute to the ongoing discourse on indigenous rights and support 

efforts to empower and uplift indigenous communities in India. It calls for policy reforms, awareness 

campaigns, and inclusive initiatives to address the systemic challenges faced by indigenous communities and 

promote their full and equal participation in Indian society. 

 

Keywords:  Discrimination, Social Justice, Marginalization, Indigenous. 

 

Introduction:   

In the diverse tapestry of Indian society, indigenous communities have long stood as custodians of 

rich cultural heritage, traditional wisdom, and unique ways of life. These communities, often referred to as 
tribes or indigenous peoples, have faced historical injustices, marginalization, and the violation of their 

rights. It is imperative to undertake a comprehensive study that delves into the intricate dynamics of Indian 

tribal rights, aiming to empower these communities and pave the way for social justice. 

The research topic, "Empowering Indigenous Communities: A Comprehensive Study on Indian Tribal 

Rights and Pathways to Social Justice," seeks to shed light on the challenges faced by indigenous 

communities in India and explore effective strategies to enhance their rights and overall well-being. By 

analyzing historical and contemporary contexts, policy frameworks, and socio-cultural dynamics, this study 

aims to contribute to the ongoing discourse on tribal rights and social justice in India. 

This research will address key themes, such as land rights, natural resource management, access to 

education and healthcare, cultural preservation, and political representation. By examining these interrelated 

aspects, we can better understand the complexities of indigenous communities' struggles and identify 
pathways for their empowerment. 

DEFINATION OF INDIGENOUS PEOPLE : 

The term "indigenous people" refers to distinct ethnic or cultural groups that are native to a particular 

region or territory and have a historical connection to the land they inhabit. Indigenous peoples are often 

characterized by their ancestral ties to the land, unique cultural traditions, languages, and social structures 

that have evolved over generations. 

                                                             

 Assistant professor, school of studies in Law,Pt. Ravishankar Shukla University Raipur, Chhattisgarh 
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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 
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ABSTRACT:  
The most debatable topic nowadays is capital punishment. Where most European countries are abolishing it to 

align with humanistic approach but some countries still retain this punishment. In our country although there is a 

shift from sentence of death to lesser sentence but there is also a clear intention of maintaining capital sentence 

to meet the ends of justice in appropriate cases. 

 

KEYWORDS: Death Penalty, Relevancy, Necessity. 
 

 

INTRODUCTION:  
Since long time our society has been inflicting 

punishment upon wrongdoer, so that the society could be 

protected as well as other persons must be refrain from 

committing the same thing in the society. 

 

The Death Penalty is a form of punishment whereby a 

state punishes a person who has been convicted of crime 

to death by execution. The Death Penalty has been 

widely abolished in most of the countries but also it has 

not been abolished or reinstated in some countries. In 

this article 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 ‘Death Penalty’ or ‘Capital Punishment’ stands 

for highest level of punishment, which is given in severe, 

grievous or heinous types of crime. May be the 

definition and extent varies from different scholars, 

countries, age group, but generally in jurisprudence, 

criminology, penology and common usage and sense 

capital punishment means sentence of death. 
 
 

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 
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Right to Life in Indian Constitution With Special Focus on Right to Food
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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:  

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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E-resources: To the Perspective of Library
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Abstract: This paper aim to determine the needs, types, advantages, disadvantages and effect of e-

resources to the libraries'-resources has led to tremendous change in the way libraries function and

offer services to their users. This paper will provide the information about how e-resources promote
the use of library and solve many problems faced by researcher and other library users. The basic
objective ofthis paper is to inform all aspects ofE-resources.

Keywords: e- resources, Print resources, Types & Characteristics of e- resources, Need of e-

resources. Advantages and Disadvantages of e - resources. Publishers and websites. e - Resources
and library.

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

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

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

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

Objectives
The objectives of this study are as follows.
1. To knowthe needs ofE- Resources.
2. To study Types and Characteristics of E- Resources.
3. To know advantages and disadvantages ofE- Resources.
4. To know the publishers and its website of E- Resources.
5. To know the similarities and difference between Print and E- Resources.
6. To study about E- Resource and library.

44 DO I : 10.52228lJ RUA.2023-29-L-6
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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
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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: 

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 

 

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 

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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ABSTRACT: 

When family members find out that a loved one has developed schizophrenia, they often feel 

helpless, angry, depressed, and anxious. As a result, the caregiver's psychological health is 

greatly affected, which increases both the caregiver's subjective and objective burden. As a 

result, they may require assistance and communication with mental health professionals at 

times. As a result, the study sought to assess the efficacy of mindfulness-based interventions 

on caregivers of people with chronic schizophrenia. Objectives: The study aimed to evaluate 

the effectiveness of a mindfulness-based intervention on various psychological parameters 

such as mindfulness, sense of control, and overall well-being in caregivers of people with 

chronic schizophrenia. Methodology: A total of 26 caregivers of persons with chronic 

schizophrenia, who fulfilled the inclusion and exclusion criteria were selected and formed 

into the Treatment As Usual (TAU) and Mindfulness Based Intervention with Treatment As 

Usual (MBITAU) groups. The current intervention was found to be effective in 

increasing well-being and mindfulness, particularly action awareness, as the MBITAU 

group differed significantly from the TAU group in the post-assessment. Thus, MBI can 

be an effective therapy to maintain the psychological health of caregivers. 

Keywords: Mindfulness, General Well-being, Caregivers, Schizophrenia, Mindfulness Based 

Intervention 

INTRODUCTION: 

The initial reactions, a family has when one of its members is diagnosed with mental illness 

include shock, denial, blame, and suffering. The suffering of primary caregivers is 

exacerbated in the case of those with schizophrenia, the most prevalent serious disorder with 

a poor prognosis, by symptoms and signs, caregiving demands, an inability to accept the 

loved one's illness and the ensuing emotional distress, the financial burden of treatment, the 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper        © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 11, S Iss 2, 2022 

 

934 | P a g e  

 

stigma associated with it, as well as other mental health conditions like anxiety, frustration, 

and a lack of coping mechanisms (Spaniol, Zipple & Lockwood, 1992). According to a 

review of the literature by Caqueo, Gutiérrez, and Miranda (2009), caretakers' quality of life 

can be negatively impacted by their own physical, emotional, and financial distress (Chenn et 

al., 2019), as a result of a variety of unmet needs, such as a lack of time for themselves, a 

significant financial burden, and a lack of improvement in the patient's capacity to perform 

family and social roles. Due to all of these circumstances, the stress levels of the primary 

caregivers are certain to increase and stay elevated. As a result, they may experience stress, 

worry, and depression, as well as high frustration, a loss of patience, and a lack of 

compassion for themselves and their patients (Chaddaa, 2014; Mehmood et al., 2022). 

Consequently, the expressed emotion towards the patient mounts, which could subsequently 

make the patient's condition worse. Thus, the vicious cycle of suffering is maintained, which 

hampers the psychological well-being of the caregiver. 

Since expanded awareness of one's own feelings and experiences and acceptance are found to 

be predictors of psychological well-being (Lindsay & Creswell, 2017; McNall et al., 2021), 

an intervention that enhances these factors may be beneficial to improve the psychological 

well-being of the care givers. If the caretakers can accept, accommodate, and establish a non-

judgmental attitude toward his moment-to-moment self-experience, they will not only secure 

their own well-being but also be able to get better control over their emotional reaction. As a 

result, they may be able to provide better care for the person suffering from schizophrenia. 

The term "mindfulness-based intervention" refers to a variety of mindfulness therapy 

techniques that are often underpinned by a cognitive-behavioral perspective that promotes 

awareness, acceptance, and emotion control. John Kabat-Zinn made modern mindfulness 

psychotherapy popular by removing any religious components. According to Kabat-Zinn, 

mindfulness is "the consciousness that arises via paying attention on purpose, in the present, 

and non-judgmental acceptance of the unfolding of experience in the present moment" 

(Kabat-Zinn, 2003, p. 145). There are a few studies that have reported that MBI can reduce 

stress and increase mindfulness in caregivers (Putri & Bintari, 2018); Vignesh R., 2012). The 

study's main postulate is that MBI interventions that promote awareness and acceptance can 

aid in the primary enhancement of well-being and emotional regulation and, secondarily, 

prevent ill health of any kind in the caregiver, prevent the patient's relapse, and positively 

improve the emotional atmosphere for the patient's speedy recovery.  

There is a scarcity of research on the effect of MBI on the psychological well-being of the 

same population. However, a number of studies done on caregivers of other psychological 

disorders and other serious physical illnesses with psychological symptoms reported that 

MBI improved mindfulness, psychological well-being, and emotional regulation. (Molero 

Jurado et al., 2020; Shapiro et al., 2007; Singh et al., 2004, 2016; Stjernswärd & Hansson, 

2017). The caregiver burden and psychological distress are similar across caregiver types, 

though intensity and magnitude can vary. The positive effects of mindfulness on caregivers 
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and the general population provide a foundation for the development of a mindfulness-based 

intervention for caregivers of people with schizophrenia. Thus, the present study aimed at 

assessing the effectiveness of mindfulness-based interventions on the well-being and sense of 

control of caregivers of patients with chronic schizophrenia. 

METHODOLOGY: 

Sample 

The study was a hospital-based intervention with a pre- and post-control group design. In this 

study, caregivers of both genders who are significant caregivers in terms of parents, spouses, 

or first-order family members and who reside with patients aged between 20 and 55 years and 

who have at least primary education and basic proficiency in Hindi and English were 

included in the study. Other requirements included informed consent, the absence of any 

other mental illness or serious physical illness, and the willingness to attend all intervention 

sessions without fail. Caregivers of patients with schizophrenia who were diagnosed within 

the last two years, as well as patients with schizophrenia who have a significant history of 

substance abuse or any other psychiatric illness, as well as a history of epilepsy, neurological 

disorders, or mental retardation, were excluded. Through purposive sampling, 26 caregivers 

of patients with schizophrenia who fulfilled the inclusion and exclusion criteria were 

selected. Randomly, 13 participants were assigned to MBI with treatment as usual 

(MBITAU) and 13 to treatment as usual (TAU). 
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Measures 

Clinical Interview Schedule (CIS): A semi-structured form used to get detailed 

information about the socio-demographics of the participants. It combined a clinical case 

history format with a checklist of anxiety symptoms. The PGI general well-being scale-

(PGIWBS) developed by S.K. Verma and Anita Verma in 1989, was used to assess 

caregivers' subjective general sense of well-being. The Five Facet Mindfulness 

Questionnaire(FFMQ) was used to assess the mindfulness state of the participants, 

developed by Bear et al. in 2006. Deane H. Shapiro's (1994) Shapiro Control Inventory 

(SCI) was used to assess caregivers' sense of control. These measures were used for pre- 

and post-assessment. Reliability and validity were adequate for all the scales. 

Mindfulness Based Intervention Package 

A group-oriented, suitable intervention package was prepared for the caregivers of patients 

with schizophrenia, which included a guided interview with the caregivers and standardised 

techniques from existing modules and related literature. The module was developed by three 

registered clinical psychologists. On a weekly basis, 12 sessions lasting approximately one 

hour were conducted by one trained clinical psychologist. The outline of the module is as 

follows  

Table 1; intervention package description 

Sessions Techniques/activities Home work 

1  Group Orientation 

 Pre-assessment: tools 

administration 

 assessing understanding and 

psycho education about 

schizophrenia 

1. Handouts on understanding 

schizophrenia and related burden 

2.  Feedback and discussion of 

previous session 

 Introduction of mindfulness and 

automatic pilot 

 Demonstration of raisin exercise 

1. Hand out of mindfulness 

2. Mindful eating exercise 

(breakfast, lunch and dinner) 

3  Feedback and discussion of 

previous session 

 Demonstration of body scan 

(sitting posture) 

1. Mindfulness eating exercise 

(breakfast, lunch and dinner) 

2. Practice of body scan with the 

help of  audio track 2 times in a day 

(preferably while patient is  

sleeping) and just before sleeping in 

the night (lie-down posture) 
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4  Feedback and discussion of 

previous session 

 Group understanding related to 

effect and coping with difficult 

behaviour of patients 

 Demonstration of mindfulness of 

breath and discussing suitable 

time to practice it 

1. Mindfulness of eating in routine 

life 

2. Practice of body scan  

3. Mindfulness of breath-3 times in a 

day with the help of audio track as 

well as when patient is having 

difficult emotions and behaviour  

5  Feedback and discussion of 

previous session  

 Learning alternative strategies to 

deal with difficult behaviour of 

patients 

 Practice of mindfulness of breath 

1.Practice of body scan 

2.Using alternative ways to deal with 

difficult behaviour of the patient in 

stress-full situation 

3. Mindfulness of breath  

6  Feedback and discussion of 

previous session 

 Practice of self-guided body scan 

 Thought and feeling exercise 

1.Practice of self-guided body scan 

once in a day and once before 

sleeping 

2. Handout of mindfulness of 

thought and emotions 

3. Practice of mindfulness of breath  

(Self-guided) 

7  Feedback and discussion of 

previous session 

 Demonstration of mindfulness of 

thought and emotions 

 Practice of mindfulness of breath 

1. Practice of self-guided body scan  

2. Mindful observation of thought 

and emotions once in a day(using 

audio track) 

3 Practice of mindfulness breath 

(self-guided) 

8  Feedback and discussion of 

previous session 

 Practice of mindfulness of 

thought and emotions  

 Demonstration of 3MBS 

1. Mindful observation of thought 

and emotions once in a day 

2.Practice of 3MBS 3 Times in a day 

and in emergency or  difficult 

situation (using audio track) 

3. Self-guided body scan just before 

sleep 

9  Feedback and discussion of 

previous session 

 Practice of 3MBS 

 Demonstration of mindfulness of 

sound 

1. Practice of 3MBS(using audio 

track) 

2. Practice of mindfulness of sound 

(using audio track) 3 times in a day 

3. Body scan  
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10  Feedback and discussion of 

previous session 

 Practice of 3MBS 

 Practice of mindfulness of sound 

 Demonstration of loving and kind 

meditation 

1.Practice of 3MBS(self-guided) 2 

times per day and in emergency and 

difficult situation 

2.Practice of loving and kind 

meditation (using audio track) 

11  Review of whole sessions  

 Practice of loving and kind 

meditation 

 Preparing a list of mindfulness 

activities in day to day life 

 

1.Practice of mindfulness in day to 

day life  

12  Termination and post assessment 2.Mindfulness in day to day life 

PROCEDURE OF THE STUDY: 

This study was conducted with the aim of assessing the application and effectiveness of 

mindfulness-based interventions on the well-being and sense of control of caregivers of 

patients with chronic schizophrenia. The patients who fulfilled inclusion and exclusion 

criteria were identified, and their significant caregivers were contacted. Caregivers were 

given information about the study and the mode of intervention during personal interview 

sessions. The consent of caregivers was obtained after observing their strong willingness to 

participate in the intervention study. The caregivers were screened on the basis of inclusion 

and exclusion criteria, and a total of 20 caregivers were selected for the proposed study using 

purposive sampling techniques. 13 were assigned to the "Treatment As Usual group," and 13 

were assigned to the "MBI with Treatment As Usual group." One week Prior to the 

intervention, a pre-assessment of both groups was conducted. The "MBITAU" was then 

subjected to an intervention package with necessary follow-up homework assessment and 

feedback. Having completed 12 sessions and related requirements, a post-session assessment 

of both groups was conducted. Both sets of data were examined, and data cleaning was 

performed. Having failed to fulfil their homework and not complying with the time and 

action plan of the session, two of them were removed from the intervention group, and due to 

incomplete assessment data, two were removed from the control group. One participant from 

each group left the hospital due to the discharge of their patients. The final data set included 

20 patients' caregivers, with 10 in each group.  

DATA ANALYSIS: 

SPSS 24 was used to analyse the data. A descriptive statistic was used for analysing 

sociodemographic data.  The mean score of all scales and subdomains on the pre- and post-

assessment is also determined using descriptive analysis. The Shapiro-Wilk Z test of 

normality indicated that the data was not normally distributed, therefore, higher level non-
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parametric tests were carried out to measure variance in order to test the hypotheses. The 

Kolmogorov-Smirnov Z test was done to test the significance of the difference between two 

groups on the means of scores obtained from the FFMQ, PGI Well-being, and SCI in the pre- 

and post-assessment periods.   To compare pre- and post-test scores within the group, a 

Mann-Whitney U test was used.  

RESULTS:  

Table 2: showing descriptive statistic of socio- demographic variables 

 
Frequency 

TAU 

% 

TAU 

Frequency 

MBI TAU 

% 

MBI 

TAU 

Mean /SD 

Gender  
Male  7 70 7 70  

Female  3 30 3 30  

SES  

Lower 2 20 3 30  

Middle  7 70 7 70  

Upper  1 10 0 0  

Residence  
Rural  7 70 6 60  

Urban  3 30 4 40  

Duration of  

illness 

2 to 3 years 4 40 5 50  

4 to5 years 4 40 4 40  

5years  above  2 20 1 10  

Duration of 

treatment  

2 to 3 years 7 70 7 70  

4 to5 years 3 30 3 30  

5years  above  0 0 0 0  

Age  

TAU 

 

 

 

 
37.90  

 (± 19.35) 

MBI TAU   
44.90  

(± 19.66) 

Education  

TAU 

 

 

 

 
14.4  

(± 1.26) 

MBI TAU   
11.1  

(± 4.40) 

Total 10  10   

 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper        © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 11, S Iss 2, 2022 

 

940 | P a g e  

 

Table 3; showing descriptive statistics of study variables 

Pre scores Post scores 

Variables Mean S.D Variables Mean S.D 

V1 TAU 13.9000 3.78447 V1 TAU 14.1000 4.35762 

V1 MBITAU 9.3000 3.59166 V1 MBITAU 17.5000 2.54951 

V2 TAU 28.9000 6.13641 V2 TAU 27.7000 6.37791 

V2 MBITAU 26.6000 5.33750 V2 MBITAU 27.3000 8.28721 

V3 TAU 33.1000 4.88649 V3 TAU 32.5000 3.30824 

V3 MBITAU 28.5000 4.17000 V3 MBITAU 31.3000 5.59861 

V4 TAU 33.2000 5.13809 V4 TAU 32.2000 4.68568 

V4 MBITAU 26.4000 5.35828 V4 MBITAU 36.7000 2.58414 

V5 TAU 25.8000 4.46716 V5 TAU 27.0000 5.55778 

V5 MBITAU 23.7000 7.33409 V5 MBITAU 25.2000 7.88529 

V6 TAU 29.9000 3.63471 V6 TAU 27.0000 4.87625 

V6 MBITAU 28.4000 3.09839 V6 MBITAU 28.6000 6.07728 

V7 TAU 150.9000 11.00959 V7 TAU 146.4000 9.37135 

V7 MBITAU 132.6000 15.24030 V7 MBITAU 149.7000 20.91278 

V8 TAU 196.3000 46.05806 V8 TAU 177.6000 24.08872 

V8 MBITAU 161.6000 36.13001 V8 MBITAU 182.8000 7.78603 

*V1= PGI, V2= Observe, V3 = Describe, V4 = Act aware, V5 =Non -judge, V6 = Non- react, 

V7 = TFFMQ, V8 = SCI.  

Table 4: Kolmogorov-Smirnov Z showing difference between the pre score TAU and MBI 

TAU and post score TAU and MBI TAU 

The pre score TAU  and MBI TAU The Post score TAU  and MBI TAU 

Variables V1 V2 V3 V4 V5 V6 V7 V8 V1 V2 V3 V4 V5 V6 V7 V8 

 Z 1.34 .67 1.12 1.57 .89 .45 1.57 .89 .89 .45 .45 1.12 .67 .67 .89 .89 

Asymp. Sig.  

 
.06 .76 .16 .02 .40 .99 .02 .40 .40 .99 .99 .16 .76 .76 .40 .40 

*V1= PGI, V2= Observe, V3 = Describe, V4 = Act aware, V5 =Non judge, V6 = Non react, 

V7 = TFFMQ, V8 = SCI.  
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Table 5 Mann Witney U showing difference between the pre and post scores in TAU group 

and MBITAU group 

Variables 
Assessment 

condition 

The pre and post scores TAU 
The pre and post scores 

MBITAU 

Mean Rank 
Sum of 

Ranks 
U 

Asymp. 

Sig. 

Mean 

Rank 

Sum of 

Ranks 
U 

Asymp. 

Sig. 

V1 

V1 

1 4.83 14.50 -.085
b
 .932 5.50 55.00 -2.809

b
 .005 

2 3.38 13.50   .00 .00   

V2 

V2 

1 4.40 22.00 -.060
c
 .952 4.25 25.50 -.356

b
 .722 

2 5.75 23.00   6.50 19.50   

V3 

V3 

1 4.17 12.50 -.254
c
 .799 5.64 39.50 -1.226

b
 .220 

2 3.88 15.50   5.17 15.50   

V4 

V4 

1 2.33 7.00 -.135
c
 .892 5.50 55.00 2.807

b
 .005 

2 4.00 8.00   .00 .00   

V5 

V5 

1 5.75 23.00 -.059
b
 .953 5.50 27.50 -.595

b
 .552 

2 4.40 22.00   4.38 17.50   

V6 

V6 

1 3.50 10.50 -1.423
c
 .155 3.50 10.50 -1.423

b
 .155 

2 5.75 34.50   5.75 34.50   

V7 

V7 

1 4.00 16.00 -1.176
c
 .240 5.88 47.00 -1.988

c
 .047 

2 6.50 39.00   4.00 8.00   

V8 

V8 

1 3.50 10.50 -1.734
c
 .083 7.00 42.00 -1.478

b
 .139 

2 6.36 44.50   3.25 13.00   

*V1= PGI, V2= Observe, V3 = Describe, V4 = Act aware, V5 =Non judge, V6 = Non react, 

V7 = TFFMQ, V8 = SCI.  

** 1= Pre assessment, 2 = Post 

Table 6: Cohen -d showing effect size 

Variable Z score N 
Square root of 

N (√N) 
Cohen d Interpretation 

PGI  2.8 20 4.472 0.63 Moderate to High Sign. 

Act 

Awareness 
2.81 20 4.472 0.62 Moderate to High Sign. 

TFFMQ 1.99 20 4.472 0.44 Small to Moderate Sign. 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper        © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 11, S Iss 2, 2022 

 

942 | P a g e  

 

The total sample of 20 consisted of 14 males and 6 females, evenly distributed between the 

TAU (7 males and 3 females) and the MBI with treatment as usual (7 males and 3 

females).Similarly, the duration of treatment for the patients in the sample was distributed 

equally between the two groups. Other socio-demographic variables were slightly different in 

both groups. The mean age of the control group was 37.90 (± 19.35) and that of the 

experimental group was 44.90 (± 19.66). The control group's mean education score was 14.4 

(1.26), while the experimental group's mean score was 11.1 (4.40) (table 2).The mean scores 

of the outcomes in the pre assessment duration were relatively high in the TAU group. 

However, MBITAU group means increased after psychological intervention (Table 3). 

The pre score of Total FFMQ was significantly different between the TAU and MBI with 

TAU (Z (8)= 1.565), p = 0.015), and one of the domains of FFMQ (act awareness) was also 

significantly different between the two groups (Z (8)= 1.565), p = 0.015. However, these 

significant differences observed in the pre score did not exist in the post score as there was no 

significant difference in the TAU and MBI with TAU in any of the outcome measures(Table 

4).  A significant difference was observed in the PGI scores between pre- and post assessment 

in the MBI with TAU. The act awareness domain of the FFMQ was significantly different 

between pre- and post assessment of MBI with TAU at (U (8) =-2.809), p > 0.001. The total 

score of the FFMQ was also significantly different between the pre- and post-assessment at U 

(8) =-1.988), p > 0.001 (Table 5). While the scores of pre post scores of TAU were not 

significantly different between pre and post assessment duration.  Thus, it is obvious that 

there was a significant improvement in well-being and in total scores of mindfulness in the 

MBITAU group; however, sense of control and some domains of mindfulness did not 

improve significantly. 

DISCUSSION: 

The objectives of the study were to see the applicability of the mindfulness-based 

intervention on various psychological parameters like mindfulness, sense of control, and 

general well-being of the caregivers of patients with schizophrenia. The study was conducted 

on 20 caregivers of patients with chronic schizophrenia who were first degree relatives of the 

patients diagnosed with schizophrenia as per ICD-10 (DCR). The sample was divided into 

two groups: MBITAU and TAU. Along with treatment for the patient, the "MBITAU" group 

received 12 sessions of mindfulness intervention in a group format. Both groups underwent 

pre- and post-assessments on mindfulness, sense of control, and general well-being. 

The results of the study indicate that MBI for caregivers is effective in improving 

mindfulness and wellbeing. Although the mean scores of the TAU group were higher than 

those of the MBITAU group in all outcome measures, the act-aware domain of the FFMQ 

and the total mean score of the FFMQ showed a significant difference. However, there was 

no significant difference in any of the outcome indicators when comparing the post-test 

scores between groups. As a result, the previously significant difference was reduced to 
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insignificance, suggesting that the intervention was successful. The outcome of the 

comparison conducted within the group provided further confirmation of the same. The 

MBITAU method shows a significant difference between two assessment periods in the 

outcome measures, which are mindfulness and well-being. The TAU group, on the other 

hand, did not show a significant difference between two assessment periods. 

There was no significant difference in the TAU group's pre and post scores (cf; tables 4 and 

5), indicating that the caregivers' mindfulness behaviour and psychological well-being were 

not improved as a result of the patient's compliance with the treatment and symptom 

management. It was apparent that medical attention or any psychological or physiological 

treatment provided for the patient's care and management had no direct effect on the 

caregiver's mindfulness behaviour or well-being. It can be understood that the caregiver's 

mindful behaviour was not the result of a random occurrence. If it was a coincidental or 

situational confounding variable, there should have been a considerable improvement in the 

TAU group, just as there was in the MBITAU group. Stjernswärd & Hansson ( 2017) finding 

that MBI increased mindfulness and reduced the stress of the caregivers of people with 

schizophrenia validates the findings of the present study. Although studies examining the 

effects of MBI on well-being in the same population were available to validate the present 

study's findings, a growing body of research with caregivers of people with a wide range of 

psychiatric disorders and serious medical illnesses who also experience psychological 

symptoms confirms the efficacy of MBI in improving both mindfulness and well-being. 

(Molero Jurado et al., 2020; Shapiro et al., 2007; Singh et al., 2004, 2016; Stjernswärd & 

Hansson, 2017). 

The mindfulness intervention had an effect on the participants’ general well-being. Table 5 

shows significant improvement in the post-assessment. General well-being is probably one of 

the most important aspects of human beings, and the state of general well-being can be 

attained through a healthy body with a healthy mind. According to a review of the literature, 

caregivers of schizophrenia have poor quality of life and poor well-being, which is a 

construct referring to the harmonious functioning of the physical and psychological aspects of 

the personality, providing satisfaction to the self and benefit to society (Siwach, 2000).  

Improvements in mindfulness and general well-being are concurrent. Theoretically, 

improving well-being may be explained by the improvement in mindfulness. A caregiver 

who had been lost in thought and worry about a patient's serious psychotic condition and 

related problems was not in touch with his own feelings, emotions, and psychological 

process. The attention was on the patient, but at the same time, the quality of attention was 

not maintained due to mechanical actions without having given any thought to personal 

emotions and feelings. In the intervention, participants started to focus more on self-

awareness and act-awareness, a domain that was significantly different between the two 

groups. Thus, they were able to be in touch with their actions and related emotions and stress, 

and that probably increased their general well-being. The other possibility was that 
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mindfulness intervention helped the participant be more focused on their general well-being 

and, consequently, mindful actions evolved. Thus, well-being increased mindfulness. 

Mediation or moderation analysis could be a better measure of deciding what mediated or 

moderated the other variable. This was not in the scope of this research. 

There was not any significant difference between MBITAU group and TAU group in sense of 

control of caregivers of patients with schizophrenia in pre & post assessment. However, table 

3 indicated that there was a slightly higher score in the post-assessment of MBI with TAU in 

comparison to the pre-assessment, which suggested that self-control had upward progress but 

not enough to make statistical significance, which probably could have been achieved if there 

had been a follow-up assessment because sense of control is achieved through prolonged 

practice and it needs more time to develop into a habit or state. Surprisingly, there was 

downward progress in post-SCI scores for the TAU group, as shown in Table 3. The reasons 

are not known, but one could be assumed: a prolonged stay with the patient in the hospital 

and having no other personal resource to share the burden of caring for the patient caused a 

dwindling in self-resource to maintain a sense of control. However, with the help of a 

therapist and other participants, the MBITAU group participants were able to maintain a 

better sense of control than they had previously. This might be due to the feedback and 

discussions that take place in every session with the therapist and the participants as a whole. 

Though it was no way of a claim of effectiveness of this particular intervention but it was an  

indication that supportive therapy of this kind or any kind having same elements could be 

beneficial to caregivers to maintain or improves their sense of control. 

CONCLUSION: 

As a result of the findings, the study concludes that mindfulness-based intervention is an 

effective treatment strategy that can aid and assist caregivers of people with schizophrenia in 

improving their well-being and mindful disposition. Despite a few limitations, such as the 

small sample size and single location and setting for sample selection, as well as assessing 

only the immediate effect of the intervention and not looking into follow-up effects after a 

longer period of practise, the findings encourage clinicians to work with caregivers of people 

with schizophrenia using MBI. Since it was a treatment modality in the hospital, where their 

patient was receiving treatment for schizophrenia, the applicability was found to be high, as 

well as it could aid better patient care and the self-care of the caregiver.  
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Abstract 

Willingness to help others is an essential attitude by which one can lead an effective social life. The 

term "pro-social" refers to the behavior that is positive and intended to benefit other individuals. It is 

an internationally  voluntary behavior (Eisenberg, 1990). The present review tries to find out the 

relationship between pro-social behavior and demographic variables like home and school 

environment, gender, self efficacy, self concept, waning personality traits, value orientation, 

subjective well being, empathy, locality, and academic outcome of high school students. A literature 

search using Google Scholar, Review Science Direct, Research Gate, and Academia, a database 

covering the period from 2000–2022, was conducted. The author reviewed studies with certain 

inclusion and exclusion criteria. Search terms were Pro-social Behavior, Academic Outcome, and 

High School Students. After examining different types of empirical papers, it was found that in most 

of the studies, this variable (pro-social behavior) has been ignored by the researchers working in this 

area of research in India. Methodological and theoretical issues have been discussed. 

Keywords:  pro-social behavior, academic outcome, locality, gender, school management. 

Introduction 
Pro-social behavior is defined as voluntary behavior that is intended to benefit another (Eisenberg et 

al. 2006).It is characterized by acts of kindness, compassion, and helping behaviors, which may be 

considered to be one of the finest qualities of human nature, foster positive traits that are beneficial for 

children and society.  Encouraging pro-social behavior   also require decreasing or eliminating 

undesirable social behavior. It is often associated with developing desirable traits in children and 

adults' behavior as well. (Eisenberg, et al. 2006). 

Academic outcome: An academic outcome is a performance that is a measure of educational output 

(Adyemi 2008), the product of the interaction of the student, as an individual with their environment, 

namely, school, teacher, peers (Bhatnagar, R.P. 1969), multidimensional activity, involving a number 

of phases (Gupta & Kapoor, 1969). It is significantly designed by test scores or marks assigned by the 

teacher, mentor, guide, or any board and refers to the outcome of disciplined curricular and co 

curricular activities of students in the class as well as school. 

Method for Review - 

A Literature Search Procedure 
Studies were identified through J-Store, Research Gate, Google Scholar and Science Direct. It covers 

the period from 2000 to 2022. The review was conducted using the search term Pro-social behavior, 

Academic outcome. 

Inclusion Criteria 
The following are the inclusion criteria: (1) empirical studies published in peer-reviewed journals (2) 

empirical studies in English only (3) quantitative research (4) peer-reviewed journal critical review 

article 

 Exclusion Criteria 
The following are exclusion criteria: (1) Prior to the year 2000, (2) Students from primary and 

secondary schools, and (3) University students 

Methodology 
The present review is based on the following six parameters: (1) Research Plan: (2) Criterion variable 

validity: (3) Predictor variable reliability coefficient: (4) The validity and reliability coefficients of 

various predictor measures on their own data: Statistical analysis (6) Size of the effect. 

mailto:pushpa.bansode07@gmail.com
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Methodology of review studies 
 All studies are based on correlational research design. All the 100%  (24) reviewed studies reported 

the validity coefficient of criterion measures on their own data in addition, 100% (24) reported the 

validity reliability coefficient of criterion measures on their own data. 100% (24) of the reviewed 

studies reported validity or reliability coefficients of different predictor measures on their own data. 

Further, 100% (24) of the reviewed studies controlled confounding variables by statistical analysis. 

Moreover, 100% (24) of the reviewed studies reported an effect size. 

Table No. 1 Reviewed Studies 
S.No

. 

Title Source Author/Autho

rs 

Research 

Design 

Statistical 

Analysis 

Sample 

Size 

Results 

1 Longitudinal 

Relations among 

Parenting styles, 

Pro-social 

Behavior and 

Academic 

Outcome. 

Child 

Development,2

017. (2), 577-

592 

Carlo, G. et al. Longitudina

l 

MANOVA 462 Significant 

relationship 

among Pro-

social 

behavior, 

parenting style 

and   

Academic 

Outcome. 

2 Pro-social 

Behavior during 

Adolescence. 

International 

Encyclopedia of 

the Social and 

Behavioral 

Science. 2015. 

9(2), 221-227. 

Brittian, A.S. 

& Humphries, 

M.L. 

Correlationa

l 

-- _ Significant 

relationship 

among Pro-

social behavior 

,  Socialization 

and Cultural 

orientation. 

3 Validation of Pro-

social Tendencies 

Measure in Iranian 

Students. 

Journal of Life 

Science. 

BioMed. 2012. 

2(2), 34-42. 

Azimpour, A.. 

& et al. 

Correlationa

l 

Test,- Re-test 182 Significant 

relationship 

between Pro-

social 

Tendencies 

measure  and 

Iranian 

students, but 

not any 

significance 

difference 

between girls 

and boys. 

4 Pro-social 

Behavior in 

Adolescence:  

Gender 

Differences in 

Development  and 

Links with 

Empathy. 

Springer: 

Journal of 

Youth and 

Adolescence. 

2018. 47,1086-

1099. 

Graff, J.V. & 

et al. 

 

Longitudina

l 

Measurement 

In variance 

Test 

497 Results 

showed gender 

differences in 

the 

development 

of pro-social 

behavior. 

Earlier pro-

social behavior 

predicts 

empathy 

related traits 

only for girls. 

5 Humor Styles, self 

efficacy and pro-

social tendencies 

in middle 

adolescents. 

Procedia, Social 

and Behavioral 

Sciences.127 

(2014)214-218 

Falanga, R.  et 

al. 

Correlationa

l 

SPSS v-15 302 Significant 

relationship 

among Humor 

style, Self 

efficacy and 

Pro-social 
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behavior were 

observed with 

differences for 

sex. 

6 Development of 

Measure of Pro-

social behaviors 

for Late 

Adolescents. 

Journal of 

Youth and 

Adolescents. 

2002, 31(1), 31-

44. 

Carlo, G.  & 

Randall, B.A. 

Correlationa

l 

Descriptive 

Analysis 

249 Significant 

relationship 

between Pro-

social 

Tendencies 

measure and  

late 

Adolescents. 

7 Pro-social behavior 

and Big five Factor 

model of 

Personality:A 

Theoritical 

Review. 

The 

International 

Journal Of 

Indian 

Psychology. 

2016, 4(1) 

ISSN:2349-

3429. 

Shah,  A.M..  

& Rizvi, T. 

Correlationa

l 

- - Agreeableness, 

extraversion 

and 

conscientiousn

ess traits have 

found in pro-

social people. 

8 Determining 

relationship 

between Academic 

Achievement  and 

Pro-social behavior 

of Secondary 

school student in 

Dhaka city. 

International 

Journal of 

Research 

Review in 

Education. 2020 

Shirin, A. Correlationa

l 

Mean, S.D. 150 Higher 

prevalence of 

pro-social 

behavior 

among 

students and 

girls exhibited 

higher pro-

social behavior 

than boys. 

9 Pro-social 

behaviour and 

Academic 

Achievement of 

Higher Secondary 

Students in East 

Khasi Hills, 

District, 

Meghalaya, India. 

IMPACT  

FACTOR: 

Review of 

Research 

U.G.C. 

approved 

Journal, No. 

48514. 2018. 

7(9). 

Erigala, A.K.  

& Kharluni, L. 

Correlationa

l 

ANOVA - Significant 

relationship 

between Pro-

social behavior 

and Academic 

Achievement. 

10 Pro-social behavior 

in Adolescents: 

The Role of 

Parental 

Encouragement 

Man In India 

Serials 

Publications. 

97(23), 743-

750. 

Kar, S. Corelational t-Test 120 Significant 

positive 

relationship 

between 

Parental 

encouragement 

and Pro-social 

behavior of 

adolescents. 

11 Effect of Teacher 

student 

relationship on 

Pro-social behavior 

and academic 

Achievement of 

secondary school 

students. 

Indian Journal 

of Economics 

and Business. 

2022 21(2), 

Jadoon, I.A.,  

et al. 

 Correlation  Regression  250 Significant 

relationship 

among 

Teacher 

student 

relation, Pro-

social behavior 

and Academic 

Achievement. 

12 Pro-social behavior 

among Senior 

An Int. J. of 

Education and 

Mallick, M.K. 

& Cour,S. 

Correlationa

l 

- 200 Pro-social 

behavior is not 
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secondary students 

in relation to their 

Home 

environment. 

Applied Social 

Sciences. 

V8(2), 2015. 

influenced by 

the home 

environment in 

protectiveness, 

punishment, 

conformity,soc

ial isolation 

and reward 

and  rejection. 

13 Impact of Pro-

social behavior on 

Happiness amongst 

Adolescents. 

Alochna Chakra 

Journal. ,ix(vi), 

2020. ISSN- 

2231-3990. 

Pandey, N. & 

Hashmi, S.. 

Correlationa

l 

Regression 80 Altruist 

personality 

and happiness 

scores are 

higher  in 

males as 

compared to 

females. 

14 Social Emotional 

Learning Program 

to Promote Pro-

social and 

Academic Skills 

Among Middle 

School Students 

with Disabilities. 

Remedial and 

Special 

Education, 

2016,37(6), 

323-332.  

Espelage, 

D.L.et al. 

Correlationa

l 

ANCOVA, 

SPSSv-21 

123 Proviide 

strong support 

for using 

special 

education 

longitudinal 

curriculum to 

prevent 

bullying 

among 

students with 

disabilities.  

15 Positive Effect of 

Promoting Pro-

social Behavior in 

early Adolescence: 

Evidence from a 

school based 

intervention. 

International 

Journal of  

Behavioral 

Development. 

2014,38(4),386-

396. 

Capara, G.V. 

,et al. 

Pre test, 

post test 

Latent 

Growth 

Curve 

Approach(L

GC, Bollen 

& Curran, 

2006) 

324 Increase of 

helping 

behavior along 

with a 

decrease of 

physical and 

verbal 

aggression 

across time, 

enhance 

academic 

achievement 

during 

adolescence. 

16 Pro-social behavior 

the Waning Trait. 

International 

Journal of 

Science and 

Research. 2017 

6(2), 457-459 

Sati, L. Correlationa

l 

Regression  1401 Significant 

relationship 

between Pro-

social behavior 

and  sub 

dimensions. 

17 Examination of 

Adolescent Pro-

social behavior 

tendencies in terms 

of some variable: 

A City Sample.  

International 

Journal of 

Turkish 

Literature 

Culture 

Education. 2021 

10(10/1) , 304-

320 

Ata, S. &  

Artan, I.Z. 

Correlationa

l  

ANOVA 5208 The public 

pro-social 

behavior of  

boys are 

higher than 

girls. Empathy 

skills of girls 

are higher than 

boys. 

Altruistic 
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behavior 

increase with 

age and grade. 

Other 

variables 

family and 

teacher help, 

thinking status 

and number of 

siblings are 

significantly 

related . 

18 Developing 

Students Pro-social 

behavior based on 

their Value 

Orientations. 

Advances in 

Social Science, 

Education and 

Humanities 

Research 2017. 

v-174 

Asrori, A. Correlationa

l  

Correlation 

Coefficient  

250 Scientific, 

economic, 

power, and 

religious 

values are 

having no 

significant 

effect and, art  

and slodarity 

values have 

significant 

effect on 

student pro-

social 

behavior. 

19 Analyzing the Pro-

social behavior 

tendency of 

student studying at 

Physical Education 

and Sports 

Department  

SHS web. of 

conferences  26, 

01047, 2016. 

Aytac,K.Y.  & 

Kartal, M.  

Correlationa

l  

ANOVA 139 Significant 

differences  

were  

determined in 

terms of  

gender 

variable in 

public, 

emotional  and 

urgency sub 

dimensions.  

20 Psychosocial 

Antecedents of 

Pro-social behavior 

and its 

Relationship with 

Subjective Well 

Being in 

Adolescents  

Indian Journal 

of Positive 

Psychology 

2018. 9 (1), 14-

21 

Sharma, S.  & 

Tomer, S. 

Correlationa

l  

Regression  200 Significant  

difference  

between males 

and females in 

terms of Pro-

social behavior 

tendencies. 

21 Effect of Parenting 

style on Pro-social 

behavior of 

Adolescents 

The 

International 

Journal of 

Indian 

Psychology 

2021. 9(2) 

Habibi, Z. Correlationa

l  

Regression  162 Significant 

correlation 

between 

Parenting style 

and Pro-social 

behavior. . 

22 A construct 

divided : Pro-

social behavior as 

helping sharing 

and comforting sub 

types   

Front. Psychol 

.02 Sep. 2014 

Dunfield, K.A. Correlationa

l  

- - Individual 

difference 

factors do not 

necessarily 

exert the same 

influence on 

all varieties  of  
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pro-social 

behavior. 

23 Pro-social 

Development in 

Adolescence  

Current 

Opinion in 

Psychology 

2022,  44, 220-

225 

Crone,  E.A.  

& Achterberg, 

M. 

Correlationa

l  

- - Significant 

relationship 

between Pro-

social  

development 

in 

Adolescence. 

24 Pro-social behavior 

in Adolescence: 

Gender differences 

in development 

and links with 

empathy. 

Journal of 

Youth and 

Adolescence. 

2018, 47(5) 

1086-1099  

Jolien, et al. Longitudina

l  

- 497 Significant 

relationship 

among  Pro-

social 

behavior,  

gender  

differences 

and empathy.  
 

Table No. 2 Methodological Assessment of Reviewed Studies  
Studies  Parameters 

S. 

No. 

Authors Years Research 

Design 

Validity 

of 

Criterion 

Variable 

Reliability 

Coefficient 

of 

Predictor 

Variable 

Validity 

and 

Reliability 

Coefficient 

of 

Different 

Predictor 

Measure 

on Own 

Data 

Statistical 

Analysis 

Effect 

Size 

1 Carlo,G., et al. 2018 1 1 1 1 1 1 

2 Brittian, A.S. & ,Humphries, M.L. 2015 0 1 1 1 0 1 

3 Azimpour, A. &, Neasi,. 2012 0 1 1 1 1 1 

4 Graff, ,J.V.D. & et al. 2018 1 1 1 1 1 1 

5 Falanga, R. et al. 2018 0 1 1 1 1 1 

6 Carlo, G.  & Randall, B.A. 2000 0 1 1 1 1 1 

7 Shah, A.M.  &  Rizvi, T. 2016 0 1 1 1 1 1 

8 Shirin,  A. 2020 0 1 1 1 1 1 

9 Erigala,A.K.  & Kharluni, L. 2019 0 1 1 1 1 1 

10 Kar, S. - 0 1 1 1 1 1 

11 Jadoon, I.A., et al. 2021 0 1 1 1 1 1 

12 Mallick, M.K. & Cour, S. 2015 0 1 1 1 1 1 

13 Pandey, N.  & Hashmi, S. 2021 0 1 1 1 1 1 

14 Espelage, D.L., et al. 2016 0 1 1 1 1 1 

15 Capara,  G.V., et al. 2014 0 1 1 1 1 1 

16 Sati, L. 2017 0 1 1 1 1 1 

17 Ata, S. & Artan, I.Z.. 2021 0 1 1 1 1 1 

18 Asrori,  A. 2017 0 1 1 1 1 1 

19 Aytec, K.V. .&  Kartal,  M. 2016 0 1 1 1 1 1 

20 Sharma,  S. & Tomer S. 2018 0 1 1 1 1 1 

21 Habibi, Z. 2021 0 1 1 1 1 1 

22 Dunfield, K.A. 2014 0 1 1 1 1 1 

23 Crone, E. A. & Achterberg, M.  2022 0 1 1 1 1 1 

24 Jolien, et al. 2018 1 1 1 1 1 1 

Scoring Patterns :- Scoring patterns suggested by Tiwari, Behera & Hasan (2018), Tiwari et al.(2017), 

Khan & Hasan (2016),  Behera & Hasan (2018), Shukla, Hasan & Mitra (2018). Research design 

(Longitudinal=1, Cross sectional=0), validity coefficient of criterion measure on own data (yes=1, No-0), 

reliability coefficient of criterion measure on own data(yes=1, No=0), validity or reliability coefficient of 
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different  predictor measure(yes=1, No=0), statistical analysis viz-controlling of confounding variable 

(yes=1, No=0) and reported effect size(yes=1, No=0). 

Discussion 

The result revealed that the pro-social behavior factor is a significant predictor of the academic outcome 

of high school students. Academic outcome is positively related to variables like emotional intelligence, 

physical activity, pro-social behavior, cognitive abilities, etc. The research studies employed simple 

random techniques, while some other studies employed stratified area and incidental cumulate random 

sampling techniques. Most studies used various statistical analysis techniques like MANOVA, t-Test, 

ANOVA, descriptive analysis, standard deviation, hierarchical linear modeling, multiple regression 

analysis, and multivariate analysis. Reviewed studies employed both longitude and cross-sectional 

research designs, which provide evidence regarding the degree of relationship among factors as well as 

the degree of relationship among factors and causal relationship among factors. Several reviewed studies 

controlled confounding variables by different statistical analysis. Reviewed studies reported effect sizes. 

Studies also revealed that there are statistically small gender differences in pro-social behavior in girl and 

boy students, where girls show more pro-sociality than boy students. Pro-social behavior, emotional 

intelligence and cognitive abilities were found to be positively related to academic outcome. 

Conclusion 

This review paper provides a vivid view of various psychological and social factors that link the school 

environment and a student's personality, and how both impact a school student's academic outcome. 

(Hans,W. & Bierhoff, Helping, Pro-social behavior, and Altruism, chapter 09). Pro-social behavior may 

range from small favors to great deeds. It may be under the circumstances or express the personality of 

the deliver or helper. The findings of the studies on pro-social behavior show significant relationships 

with empathy, humor, self-efficacy, socialization and cultural orientation, emotional urgent, age, gender 

variables in public, moral cognition etc. Finally, this paper also considers the importance of the 

relationship between people and the social norms and values of human society. In such an area, there is a 

need to search and find out the better academic outcome of students. 
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Abstract:  

Happiness has been researched over time and still is the subject of many studies; in this case, 

youth’s happiness is more important because in higher education at present youths are covered 

with complex issues more than at any other time. The main objective of the study is to predict 

the effect of self-esteem and gender on youth’s happiness. Data were collected from 100 youths 

(age range 17-26 years) studying in various colleges in Raipur, Chhattisgarh by using the 

Happiness Scale, and Self-esteem Scale. 50 subjects were male and the remaining 50 were 

female. SPSS version 22.0 was used for prediction analyses. The majority of youths (87%) had 

a high level of happiness; while above average (59%) had a moderate level of self-esteem. 

Findings revealed thatself-esteem has been discovered to be a strong predictor of happiness, 

while gender does not. Self-esteem improvement will help in the reduction of mental health 

problems in youth.  Limitations, future directions, and implications were discussed. 

Keywords: Happiness, self-esteem, youth, gender 

 

Introduction:  

At present in higher education youths are engulfed with complex issues 

more than at any other time. While the stage is viewed as a phase of conversion from childhood 

reliance to adulthood independence, many people have failed the adulthood independence test. 

(World Programme of Action for Youth, 2007). As a result, youth as a category is more 

variable than other established age groupings. Yet, when it comes to education and work, age is 

the easiest way to categorize this group, because 'youth' is commonly used to refer to a person 

between the ages of finishing mandatory education and getting first job (Mpaata, 2017). 

 

What is happiness and self esteem? 

Happiness is the ultimate objective of human beings, according to Abdel-Khalek (2005), and 

everyone strives and wishes to be happy. Happiness, like the tools and methods for reaching it, 

has various meanings for different people. As a result, human happiness cannot be definitefor 

the reason that individuals make their own decisions, which differ from one another.Self-

esteem is a person'son the whole positive judgment of themselves and their ability to value 

themselves. Rosenberg (1965), a pioneer in the study of self-esteem, defined it as an 

individual's attitude towards themselves that reflects their self-image and self-worth. 
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Operational definition of happiness and self-esteem: 

According to Bhardwaj and Das (2017) happy living is a mode of life which ensures a quality 

of life to deal effectively in life situation, to enjoy the feeling and actualize his own self and 

identity. It should contain the following elements: getting along with others (Relationship), 

helping other to give happiness (Humanity), make better of own self (Self help), closeness with 

nature (Need) and a continual process of dealing with ones problems, difficulties and 

overcoming the existing stress, conflicts and frustration that one confronts in satisfying his 

needs of life (Adjustment). Gerring et al. (2015) defined self-esteem as a set of beliefs about 

basic nature, distinguishing characteristics, and typical behavior of people.It may have many 

dimensions of self-image such associal, emotional, academic and physical self-image (Singh 

&Srivastava, 2004). 

 

Literature Review:  

It has found in deferent researches that many factors associated with happiness i.e.self esteem, 

humour style, locus of control, optimism (Ford et al.,2016), income and gender (Chakraborty et 

al., 2019). Given that many variables have been shown to connect to one’s experience of 

happiness, it is likely that self-esteem may contribute to happiness as well. Happiness level of 

adolescents was low with low self-esteem comparison to those with high self-esteem, 

according to Reddy et al. (2019), and improving self-esteem will help to decrease mental health 

difficulties in youngsters. According to Bajaj et al. (2019), the study's findings shed insight on 

the relationship between emotional stability and self-esteem as it relates to the process of 

mindfulness-happiness relationship.Satuf et al. (2018) discovered that on one's health, 

happiness, and self-esteem, occupation satisfaction had a protective influence. Kumar (2017) 

found insignificant difference in self-esteem across general, and reserved cast categories, and 

the study indicated that self-esteem is linked to happiness, life satisfaction, and welfare when 

compared to reviews. Erozkan et al. (2016) discovered that the sub-dimensions of self-esteem 

initiation, effort, persistence, self-efficacy, and self-confidence have a substantial impact on 

subjective happiness. While it was discovered that happiness has a moderately substantial 

positive relationship with self-esteem (Jaisri, 2015). 

Some studies proved a strong association of self esteem with happiness. According to Amani 

(2016), self-esteem in the elderly can predict 42 percent of happiness. It's been proven that self-

esteem has a strong link to happiness (Diener, 1984). Positive self-esteem was linked to a 

superior quality of life and health explored by Kermode & MacLean (2001). According to 

Baumeister et al. (2003), happiness is strongly linked to self-esteem, furthermore founddespite 

the data does not establishcausation; they are confident that high level of self-esteem lead 

better happiness. Banerjee and Das (2020) discovered a link between happiness and self-

esteem. Malekiha (2012) discovered a substantial relationship between extroversion and 

intuition and happiness, and confirmed prior findings that self-esteem was for the most 

partinfluential direct predictor of happiness. 

Along with association with happiness and self esteem some studies show gender differences. 

Sharma and Venkatesan (2021) found that positive connection of self-esteem with happiness, 

and that there was no gender differences. According to Hunagund and Hangal (2014) self-

efficacy and happiness are positively and strongly associated, and there is no gender difference 

in happiness. While study of adolescents, Sharma and Gulati (2015) discovered in comparison 
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to their male counterparts, female teenagers reported feeling substantially happier. Wani and 

Dar (2017) discovered a favourable relationship withself-esteem and happiness, gender is 

found to be negatively significant connected, but age does not. According to Patel et al. (2018), 

female student reported higher satisfaction with life comparison to male student. According to 

Furr (2005) males are more clearly separable than females in both variables.Malik (2013) 

looked at gender disparities in university students' happiness and self-esteem, and discovered a 

substantial positive association with happiness and self-esteem. Hill (2015) discovered that 

comparison to women,men had much higher on self-esteem, and self-esteem was highly linked 

to subjective satisfaction. 

 

Objectives of the study 

The objective of present study is the predicting effect of self esteem and gender on happiness in 

youth. In this regard, hypotheses have been formulated: 

1. Self esteem would emerge as predictor of happiness. 

2. There would be gender difference in happiness.  

 

Rationale of the Study 

However, happiness is widely researched topic even in the Indian context. After reviewed 

previous research it was observed that in somewhere gender differences and somewhere not, 

until far most of the study was conducted in adult population, relatively a small number of 

studies are on youth (Reddy et al., 2019). Furthermore there is no study on happiness in 

relation to self esteem in youth of central Chhattisgarh in Indian.The present study is an 

attempt to look at this concept, provide a useful data for future studies in this area, and increase 

the existing fund of knowledge on the association of self-esteem, and gender on youth's 

happiness of central Chhattisgarh in Indian. 

 

Material and Methods 

Participants: 100 youth (age range 17-26 years) purposively selected studying in various 

colleges in Raipur, Chhattisgarh, India. 50 subjects were male and the remaining 50 were 

female. 

Tools: Happiness- Happiness Scale developed by Bhardwaj and Das (2017). This scale 

consists 28 items. The scale is believed to be uni-dimensional. The scoring of scale is very easy 

the quantitative analysis is based on the credit score given to each item on the basis likert 

scale.It has 0.71 to 0.94 reliability, and 0.84 to 0.88 validity.  Self-esteem-Self-esteem Scale by 

Singh and Srivastava (2004). This scale is based on self-esteem scale originally developed by 

Eagly and revised by Robinson and Shaver (1973). The scale is uni-dimensional. It uses 5- 

point scaling. It has split -half reliability 0.86 and test-re test reliability 0.82 and validity 0.89.   

Statistical Analysis: Linear regression used for Statistical analysisof the data. SPSS version 

22.0 was used for prediction analyses. 
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Result and Discussion 

The majority of youths (87%) had a high level of happiness; while above average (59%) had a 

moderate level of self-esteem. 

 

Statistical analyses procedure 

All 100 cases were included for data calculation. To examine the predicting effect on criterion 

multiple regression models were used. Variable entered methods- Criteria: Probability-of-F-to-

enter <= .050, Probability-of-F-to-remove >= .100). 

Table indicated that, predictors explained 20.20% of the total variances (R2= 0.202, F(2, 97) = 

12.288, p<0.01). Self esteem is positively associated with happiness (0.446, p<0.01). However, 

gender is not significantly associated with happiness (-0.45, p>0.05). 

 

Table: Multiple regression models forprediction effect of self esteem and gender on happiness 

Predicators B Std. Error  Sig 

Self esteem 0.721 0.147 0.446** .000 

Gender -1.057 2.135 -0.45 .622 

R2 0.202**  

F (2, 97) 12.288**  

** p<0.01 

 

The present study investigated predicting effect of self esteem and gender on happiness in 

youth. The regression analysis indicatesthat there is significant effectof self esteem on 

happiness similar findings of Reddy et al. (2019); Bajaj et al. (2019); Satuf et al. (2018); 

Kumar (2017), and Erozkan et al. (2016), but if we talk about the same sample thenthis is 

constant result with findings of Bajaj et al. (2019). The result confirmed self esteem is powerful 

direct predictor of happiness, therefore first hypotheses is accepted.These findings support the 

result proposed by Malika (2012); Amani (2016); Diener, (1984); Kermode and MacLean 

(2001); Baumeister et al. (2003), and Banerjee and Das (2020). Self-esteem is the central and 

influential reason of happiness (Furnham & Cheng, 1997), and principal component of mental 

health; it has pervasive and powerful impact on human cognition, emotion, motivation, and 

behaviour (Campbell & Lavallee, 1993). People with high level of self esteem are likely to 

seek and receive more social support, experience low levels of stress and employ more 

adaptive coping strategies, which in turn promote good health (Orth, Robins, & Widaman, 

2012). Low self esteem is related withserious behavioural problems like maladjustment, 

suicidal tendencies and also leads to various psychological problems like stress, anxiety 

loneliness, depression etc. (Bhattacharjee & Deb, 2007; Manani & Sharma, 2013; Leary, 

2004). 

However, the regression analysis indicates gender is not significantly associated with 

happiness, therefore second hypotheses is rejected. This means that happiness does not vary in 

males or female. The finding of Sharma and Venkatesan (2021), and Hunagund and Hangal 

(2014) support this result that no gender differences in happiness. While contradictory to our 
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result, some studies have also found gender differences on happiness (Sharma and Gulati, 

2015; Patel et al., 2018; Furr, 2005; Malik, 2013, and Hill, 2015). Generally happy persons 

have social, friendly personalities, bright and optimistic view about themselves, their 

competence and their future. Moreover, they are more vigorous and active and less tendency to 

be anxious (DeNeve & Cooper, 1998). Malik (2013) stated gender differences in self esteem in 

which male found higher self esteem than girls due to the traditional and social roles in the 

society in which boys are given more importance and privileges as compared to girls. In this 

research it was found that no gender differences in happiness the reason for this result may be 

equal treatment in traditionally and socially by their society on both genders. 

 

Conclusion 

Based on the result of the present study it may concluded that self esteem has a highly impact 

on happiness, whereas gender does not.Youths who reported high level in self esteem are 

happier than who had low level in self esteem. This shows that, increasing level of self esteem 

of the youth reported higher levels of happiness. It was also concluded that gender effect was 

not found on youth’s happiness.  

 

Limitations and suggestions 

Because this was a correlational study in nature, no definite causal inferences should be 

formed. Small sample size is also a limitation. Despite these limitations, this studymay be 

considered to have added to our understanding on factors that influences youth’s happiness. 

These findings suggest to youth in improving their self-esteem to be happier. Self-esteem 

improvement will help in the reduction of mental health problems in youth.   

 

Directions for Future Research 

The data could be explained by a different direction of causality. Future studies should also 

validate and broaden this finding. 
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Abstract 

In this paper a new class of estimators for estimating population mean under general sampling design has been 

proposed. The expressions of bias and mean square error of the suggested estimator are derived. For the 

optimum choice of constants it is more efficient than other existing estimators. Further properties of the 

proposed estimator are discussed under simple random sampling without replacement procedure. Numerical 

illustrations have been made. 

Keywords: Auxiliary Information; Bias; Mean Squared Error (MSE); Relative Efficiency; Simple Random   

     Sampling without Replacement (SRSWOR); Order of Approximation. 

1. Introduction 

In sample survey literature, the use of information on auxiliary variable is a common practice to find out more 

precise estimate of population parameters .If study and auxiliary variables are highly positively correlated, the 

ratio method of estimation is used while in case of negative correlation, product method of estimation is used. If 

such variable are linearly related difference method [Hansen, Hurwitz and Madow (1953)] of estimation is 

applied. 

Let  NUUUU ..,........., 21  be a finite population of size N , Let a sample of size n is drawn from the 

population using simple random sampling without replacement. Further, let y and x be study and auxiliary 

variables taking values iy and ix on the i
th 

unit of U  respectively. Let sample means y  and x be unbiased 

estimators of population meanY and X of variables y and x  respectively. Then, for estimatingY ratio, 

product and difference estimators are defined as 

X
x

y
yr .

           
(1.1) 

x
X

y
yp .

           

(1.2) 

 xXyyd  
          (1.3)

 

where  is regression coefficient of y on x . In general, difference estimator is known to be more precise than 

ratio and product estimators. 

For improving efficiency of above estimators, Chakraborty (1967), Srivastava (1971), Reddy (1974), Ray and 

Sahai (1980) and others proposed generalized ratio-cum-product estimators. Further, Bhal and Tuteja (1991), 

Singh and Vishwakarma (2007), Kadilar (2016) and others discussed exponential type estimators. But all such 

estimators have minimum mean square error equal to difference estimator up to first order of approximation.   

Under the assumption that population variance of auxiliary variable is known, Das and Tripathi (1981), 

Shrivastava and Jhajj (1981) suggested 
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efficient then all the above estimators for asymmetric populations. 

In section 2, we propose a new estimator of population mean. It is seen that the proposed estimator is more 

efficient than all the above estimators.  

2. Proposed Estimator 

Let Y
ˆ

and X
ˆ

be unbiased estimators of Y and X , respectively, under any sampling design and let )
ˆ

(XV  be 

variance of X
ˆ

 which is assumed to be known. Then we propose an estimator of Y
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Where, gw1 , gw2 are suitably chosen statistics so that MSE of proposed estimator is minimum. 

3. Properties of Proposed Estimator 

It can easily be seen that the proposed estimator is unbiased 

i.e. 0)( TB  

For getting MSE ofT , let 
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For getting optimum values of gw1 and gw2 for which (3.1) will be minimum, we have 
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On solving (3.2) and (3.3), we have
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Multiplying equation (3.2) by gw1 and (3.3) by gw2 and adding, we get  
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Subtracting (3.6) from (3.1), we get 
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Substitute value of gw1 and gw2 in (3.7) we get minimum MSE of proposed estimator gT  as 
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Then equation (3.1) reduce to 
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4. Special Case: Simple Random Sampling 

Let sample units be selected by SRSWOR procedure, we have 
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5. Efficiency Comparisons 

For comparing efficiency, we have 

)1()( 22 


 yd S
Nn

nN
yM

                 
(5.1) 

 






















)()(

)(
)1()(

12

2

11222
1

xBxA

xK
S

Nn

nN
tM y




                (5.2) 

Where,   
)3()1(

)1)(1(






NNn

nNNnN
A  

And          
NNn

nNN
B

)3)(1(

)1)(1(






    dyMtM 1
, if                                              (5.3) 

 
0

)()(

)(

12

2

112




















xBxA

xK




 

But for symmetric population this estimator 1t is equally efficient as difference estimator.
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For large N , it is difficult to compare the minimum MSE of proposed estimator with )( 1tM  

So for large N , followed by Biradar and Singh (1998) 
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The exact expression of the mean square error of the estimator is: 
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Combining equations (5.4) and (5.6), we have
    dext

yMtMTM  10 )(  

Thus estimator T  is more precise than all the other existing estimators. 

6. Empirical Study 

Population -1 

The data consider from Tripathi et al. (2002) where data under consideration were taken from Census (1961), 

(West Bengal, District Census Hand Book Midnapore). The population consists of 353 Villages or town or ward 

under panskura polish station. The characters y  and x  are number of persons, area of villages or town/ ward 

in acres respectively. 

N = 353, Y = 670.0764, X = 274.3728, 11 =  128958.0531, 02 = 40420.85387, 20 = 411425.7336,           

12 =  110629942.8, 12K = 4.266989,   = 0.7528, 1 =  3.9748, 2  = 16.3895. 

Population -2 [Cochran (1963), pp- 203] 

An experienced farmer makes an eye estimate of the weight of peaches on each tree in an orchard of 200 trees. 

N = 200, Y  = 54.3, X  = 56.9, 11 = 4.55415, 02 = 4.36945, 20  = 4.9905, 12  = 12.9019, 12K  = 1.3269,    

  = 0.975, 1 =4.19, 2 = 50.4977. 

Population –3 [Census Hand Book 1991, Series (ii)] 

Data relates to the Tehsil wise households and population of females. The characters y  and x are population 

of females and the number of households of a Tehsil.  

N  = 144, Y  = 76499.208, X  = 27934.923, 11 = 1.33 x 10
10

,
  

02  =7.4398 x 10
10

, 20 = 3492111888,      

12  =   1.34 x 10
14

, 12K  = 0.0304,  = 0.8269, 1  = 0.000353, 2 = 0.00253. 

Population –4[Daroga Singh, pp-194] 

For estimating the total cattle population, a random sample with replacement villages was selected from the total 

1238 villages. The number of cattle obtained in the survey is given for each sample village, together with the 

corresponding census figure relating to a previous period. 

N  = 1238, Y  = 568.25, X  = 1091.68, 11 = 4760.92609, 02  = 10063.55798, 20  = 5180.329968,           

12
 
= - 646752.597, 12K  = -0.86812703,   = 0.65938, 1  = 31.932105, 2 = 69.50594. 

Relative efficiency (RE) of the estimators with respect to y , defined by 100
(.)

)(


M

yV  is given in Tables 1, for 

various sample sizes. 

Table 1: Relative Efficiency (RE) of the Estimators with Respect to y  

Population Sample 

Size 

Relative Efficiency 

Estimator 

dy  1t  T  

 

 

1 

10 229.9908 232.329 552.4317 

20 229.9908 230.506 338.5676 

30 229.9908 230.191 290.1883 

50 229.9908 230.0447 256.9984 

70 229.9908 230.0103 244.2773 

 

 

2 

10 2040.816 2046.41 2831.221 

20 2040.816 2041.92 2548.558 

30 2040.816 2041.19 2374.502 

50 2040.816 2040.88 2179.613 

70 2040.816 2040.82 2085.304 
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7. Conclusion 

From the above table, it is clear that proposed estimator T  is more efficient than difference estimator dy and 

Das and Tripathi estimator 1t , for all the populations. 
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3 

10 316.2155 316.213 316.2248 

20 316.2155 316.215 316.2187 

30 316.2155 316.215 316.2170 

50 316.2155 316.2155 316.2158 

70 316.2155 316.2155 316.2155 

 

 

4 

10 176.9235 177.864 573.8383 

20 176.9235 177.1497 355.8824 

30 176.9235 177.0206 290.3803 

50 176.9235 176.9561 217.9768 

70 176.9235 176.939 204.5421 
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Abstract: Epilepsy is a noncontagious brain abnormality, which causes electrical distraction and strains the 

neural system. Generally, epilepsy is treated and diagnosed through continuous examination and 

interpretation of the electroencephalography (EEG) signals. This is a very time-consuming and tedious job. 

Further, it is subjected to observational errors and observer variability. Hence, the development of an efficient 

automatic alarm system to recognize epileptic seizure signals is of important concern. The objectives of the 

present study are to investigate deep learning based long short term memory (LSTM) networks for the 

classification of epileptic EEG signals using time-frequency analysis. Additionally, a comparative investigation 

is carried out to evaluate the various state-of-the-art feature selection and classification models for automatic 

classification of EEG signals for Epilepsy detection. Features based on statistics, entropy, and fractal were 

extracted from both the time domain and frequency domain. The extracted features were supplied to LSTM 

networks and traditional machine learning models for epileptic EEG classification. High classification 

accuracy of 100% (under hold out and 10-fold protocol) and 99.80% (under 10-fold protocol) is achieved by 

the proposed LSTM strategy followed by the Back Propagation Artificial Neural network (BPANN) which 

achieves 99.6% classification accuracy when all the 150 EEG biomarkers were used as input to the classifier 

HIGHLIGHTS 
 

• A hybrid approach using time frequency analysis and deep learning for risk stratification of epileptic 

seizure is proposed. 

• An extensive comparative study of various machine learning and feature selection techniques is 

conducted.  

• Implemented andevaluatedthedeep learning based long short-term memory networks. 
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Study of the Enhanced Efficiency of Crystalline Silicon Solar Cells 

by Optimizing Anti Reflecting Coating using PC1D Simulation 
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Abstract:  

In this paper, simulation of a mono crystalline silicon solar cell was done using PC1D software. 

The impact of different solar cell parameters, with their effects on power and efficiency, has 

been investigated. It is seen that the textured surface reduces reflection and increases the 

efficiency of the solar cell at least 2–3%. From the simulation, it is seen that the optimum value 

of p-type doping concentration 1 × 1016 cm−3, n-type doping concentration 5 × 1018 cm with 

pyramid height of 2–3 μm and equal angles of 54.74 degrees produces the best result in 

simulation. An anti-reflective coating with a refractive index of 1.38 and a thickness of 84 nm is 

considered optimal. By optimizing the effective parameters, a solar cell with an efficiency of 

24.45% was achieved through simulation. For a p-type mono crystalline silicon wafer, with an 

area of 10 × 10 cm2 and a thickness of 200 μm, initial simulation shows a 24.45% efficient solar 

cell. 

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

Introduction 

Anti-reflection coatings minimize the reflection of one or many wavelengths and are typically 

used on the surface of lenses so that small amount of light is lost. A simple coating can be 

designed to minimize the reflection on an interface between two materials by providing an extra 

material for light to interact with absorption layer. This can reduce the total reflection coefficient 

of the system by having light reflect from two interfaces where each interface has a smaller 

difference in refraction indices than the original interface. This type of coating is an anti-

reflection coating, and the optimum refractive index of the coating (nc) to minimize the total 

reflection coefficient is given by the geometric mean of the two materials that made up the 

original interface. In the case of air and glass, the optimum antireflective coating would have a 

refractive index of approximately 1.23. No real material has this ideal index, but magnesium 

fluoride (MgF2) is often used because of its refractive index (1.38) which is close to the ideal 

value. 

Nowadays, not only the solar cells have an anti-reflective coating, but such a coating can also be 

used on the glass surface (substrate) of solar modules. Anti-reflective coatings on the glass of the 

solar modules improve light transmission and thus increase the overall efficiency of the PV 

module. Another advantage is that the glare from the glass will get reduced. This allows the 

panels to blend in more easily with its surrounding. Also, it clears the path for installations nears 

airports (a panel without anti-reflective coating might blind a pilot). PC1D is commercially 

available software most commonly used for solar cell modeling (PVEducation, 2009). This 

software is currently used by many companies and universities such as the University of New 

South Wales, Australia. Here the PC1D version 5.9 has been used to simulate an energy efficient 

mono crystalline silicon solar cell. The simulation also gives insight about the range and impact 

mailto:naman.shukla43@gmail.com
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of doping concentration, diffusion length, texturing and anti-reflection coating the simulation of 

PSC. This software tool has executed the semiconductor equation, the continuity equation of 

carrier, poisson equation, carrier transport equations etc..  

 

Theory 

Efficient and accurate modeling requires all the parameters of the solar cell to be involved, but 

for simplicity and to understand the impact of the parameters, some of the parameters like 

texturing and anti-reflection coating are not considered at first. Typically, a solar cell as shown 

in Figure 1, thickness varies from 100 to 500 nm and normally the area is of 10×10 cm2 or. So, a 

p-type silicon wafer, with an area of 10 × 10 cm2 and thickness of 200 μm was selected for solar 

cell simulation. The doping concentration of a mono crystalline silicon wafer varies from 5 × 

1012 cm−3 to 5 × 1018 cm−3. High doping concentration in a p-type wafer increases Voc (open 

circuit voltage) but at the cost of damaging the crystal. So, moderate doping is generally used in 

a p-type silicon wafer. Thus, the doping concentration of the p-type silicon wafer has been 

randomly adjusted to 5 × 1016 cm−3 at first.  

By using a four-point probe instrument it is seen that normally p-type wafer sheet resistivity 

varies from 0.01 to 10 cm. Because of variation in doping concentration, the sheet resistivity 

varies. The sheet resistivity decreases with the increase of doping concentration. For doping 

concentration 5 × 1016 cm−3, the p-type wafer sheet resistivity is 0.3441.cm. So, 0.3441 .cm was 

considered at first for simulation. The doping level of the emitter (n type) has been randomly 

adjusted to 5×1018 cm−3 to form a p-n junction. For 5 ×1018cm−3 the emitter (n-type) sheet 

resistance is 26.11 / (ohms/square). 26.11 / was considered as the sheet resistance of the emitter. 

Normally the thickness of the emitter (n-type) varies from 1–2 μm. 

So in this simulation, the thickness of the emitter was adjusted to 2 μm and uniform doping 

profile condition has been assumed. Diffusion length must be less than the thickness of the p-

type material. The thickness of the p-type wafer is selected as 300 μm and, at first, diffusion 

length was randomly considered, 144.3 μm. To observe the impact of the anti-reflection coating 

(ARC), ARC was not applied at first. To emulate the sun, AM (Air Mass) −1.5 G condition was 

selected. Also, to see the time progression, the number of time steps was selected as 50. After 

running the simulation, it is seen that the efficiency of the solar cell is 12.10%. Doping 

Concentration [cm-3] Low doping moderate doping heavy doping. 

 

 

 

 

 

 

 

Figure 1. c-Si Solar Cell with ARC Coating. 



   
 

3  DOI: 10.52228/JRUB.2023-35-2-1 
 

                                                                   Journal of Ravishankar University, Part – B, 35(2), 2022 

 

 

Simulation of c-Si Solar cell with arc 

 

Figure 2. PC1D simulator Front Panel 

 

The anti-reflection coating (ARC) shows the most significant change in efficiency in this 

simulation. To design the ARC layer the following equations were used to determine, the 

thickness and refractive index of the ARC layer.  

Refractive index of ARC is 

ηAR = √ ηair× ηsi(λ ) 

And the thickness of ARC is 

d =  
𝛌

𝟒∗𝛈𝐀𝐑
 

Using both equations, thickness and refractive index of the ARC layer are tabulated in Table 1. 

Varying the refractive index and thickness the simulation efficiency of the solar cell was 

calculated and tabulated. It is seen that if the thickness of the ARC layer is 84 nm then the 
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maximum efficiency of 24.45% can be achieved. If the thickness of the ARC layer is higher (e.g. 

100 nm) than or lower than (e.g. 68 nm) 84 nm then the efficiency decreases. That is for 84 nm 

thickness the solar spectrum is absorbed more effectively. 

In the PC1D simulation tool, crystalline Si (c − Si) solar cell device simulations are carried out 

using the following numerical equations representing the quasi-one-dimensional transportation 

of electrons and holes of a semiconductor material (Solar cells). Equations gives us a clear-cut 

idea of creating a model of a silicon cell and optimizing various process parameters including 

the ARC coating layer properties (Hashmi, 2018) 

Jn = µn · n ·EFn                                                           (1)  

Jp = µp · p · EFp                                                           (2)  

The current densities of the electrons and the holes are represented as Jn and Jp respectively and 

they are numerically formulated as indicated in Equations (1) and (2). In which, the parameters n 

and p are the electron    and hole density, µn and µp is the mobility of the electron and holes. 

The 5 EFn and 5 EFp are the diffusion coefficients that represents the difference in electron and 

hole quasi-Fermi energies EFn and EFp. (Hashmi, 2018)   

𝒅𝒚

𝒅𝒕
= 5 · Jnq + GL − Un                                                (3)  

𝒅𝒚

𝒅𝒕
= 5 · Jpq + GL – Up                                                 (4)  

∆2φ = qe_x0010_ n − p + N−acc − N+donar           (5) 

Equations (3) and (4) are derived from the law of conservation of charge or the continuity 

equation. where GL and Un are generation rate and recombination rate. Equation (5) represents 

Poisson’s equation for solving the electrostatic field problems.  

where N−acc and N+don are acceptor and donor doping concentrations.  

                        n = NCF1/2qψ + Vn − qφ 

Here Nc and Nv are the effective density of states in the conduction and valence bands. To 

describe the type of material used, Fermi-Dirac statistics directly related to the band edges and 

Nc and Nv carrier densities are expressed. The infinite element approach is used to solve the three 

basic equations that assist in simulating the solar cell behaviors using the PC1D modelling tool.  

 

 

 

 

 

 

Figure 3.  Current density of ARC (MgF2) 
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Many other process parameters are optimized using the PC1D simulation tool in the literature, 

but the proposed research aims to optimize the design process characteristics of the ARC layer 

used in the fabrication of the c − Si solar cells as shown in figure 3. Finally, the efficiency of c- 

Si solar cells is calculated using the following equations- 

η = 
𝑷𝒎𝒂𝒙

𝑰𝒊𝒏
=

𝑱𝒎𝒑𝒑𝑽𝒎𝒑𝒑

𝑰𝒊𝒏
=

𝑱𝒔𝒄𝑽𝒐𝒄𝑭𝑭

𝑰𝒊𝒏
 

where, η represents the efficiency of the solar cell which is calculated using Pmax, Iin, Jmpp, Vmpp, 

JSC, VOC and FF that indicates the maximum power, incident power, current at maximum power 

point, voltage at maximum power point, saturation current density, Open circuit voltage and fill 

factor. In this present study, we have considered p-type wafer with resistivity of 1 Ω − cm 

(doping of 5 × 1016 cm), device area of 100 cm2, front surface textured with 3 µm depth. The n+ 

emitter and p+ back surface field was formed with doping concentration of 5 × 1016 cm−3 and 

5× 1018 cm−3 respectively. Bulk lifetime of 1000 µs and front and rear surface recombination 

velocity of 10,000 cm/s were considered for solar cell simulation by PC1D. Numerous 

simulations were performed to study the impact of different parameters on the solar cell device 

performance. Base resistance (0.015 Ω), internal conductance (0.3 S), light intensity (0.1 W/cm2) 

used in this modelling. 

Table.1 Parameter of PC1D Simulation 

S.No. Parameters Value 

1 Device area 100 cm2 

2 Front Surface Texture Depth 3 µm 

3 Front Reflectance 2% 

4 Thickness of Si Solar Cell 200µm 

5 Dielectric Constant 11.9 

6 Energy Band Gap 1.124 eV 

7 Background Doping P-type 5×1016 cm-3 

8 First Front Diffusion N-type 5×1018 cm-3 

9 Refractive index 3.58 

10 Excitation Mode Transient 

11 Temperature 25℃ 

12 Other Parameter Internal model of 
PC1D 

13 Primary Light Source AM15g. 
Spectrum 

14 Bulk Recombination 1000µs 

15 Constant Intensity 0.1 W/cm2 

 

Result and Discussion 

ARC is one of the important parameters to enhance the efficiency of PV module. The increasing 

demand of efficient solar panel makes the researchers to explore the best ways to improve light 

traction. Many researchers proved experimentally the performance of material and their impact 

in enhancing the transmittance in wide range of wavelength spectrum. This review paper has 

given the investigation about ARC, which can be well suited with silicon solar cell and glass 

substrate in order to reduce reflection. 
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 Maximum efficiency of 24.45% is achieved with p-type doping concentrations of 5×1016cm−3 

and 5×1018 cm−3, diffusion lengths of 200.3 μm, both sides of textured wafers (pyramid height of 

2-3 m and equal angle of 54.74), anti-reflection coating thicknesses of 74 nm, and refractive 

indices of 1.38, as shown in the figure 4. Figure 5 shows a band diagram for the Nc and Nv 

energy levels. These optimum parameters are compared with published literature and it is found 

that the values are feasible as shown in result section.  

 

 

 

 

 

 

 

 

Figure.4- V-I plot of output of c-Si solar cell         Figure.5- band diagram of Nc and Nv           

 

Conclusion 

Simulation of a mono crystalline silicon solar cell has been done by PC1D software. All the 

optimum solar cell parameters used in the simulation are compared with published literature and 

it is found that the values are feasible. With the assist of experimentally obtained values, the all 

process has been thoroughly investigated in the PC1D simulation. The most significant 

accomplishment, it may be said, was the development of a solar cell with an efficiency of more 

than 20% through careful examination of another process, specifically through the optimization 

of several parameters in the PC1D simulation. It is adequate to say that by applying the Doping 

effect on the solar cell at least 1–2% increase in efficiency is to be expected in a real-world solar 

cell fabrication scenario Simulation facilitates us by making better decisions, thus it is one of the 

cost saving strategies for engineering. Promoting simulation of the solar cell before actual 

fabrication may minimize a cost and gives an in-depth reason of what to expect by changing the 

parameters. 
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Review Article

IntroductIon

Since bioactive compounds occurring in the herbal plant are 
popular	as	traditional	medicine	for	different	diseases.	Currently	
using phytochemicals are treated to be secure and friendly for 
the human body. Phytochemicals are bioactive compounds 
naturally occurring which act as medicine and nutrient for the 
benefits	of	the	human	health.[1] Plants are a versatile source 
of different organic chemicals or phytochemicals. They 
comprised two groups in respect of their activity in plants 
as primary and secondary metabolites. The metabolites that 
are required to complete plant basic metabolic processes are 
known as primary metabolites, such as fats, carbohydrates, 
proteins, nucleic acid, and chlorophyll. They found throughout 
the plant kingdom. They are produced in large quantities and 

can easily extract. Secondary metabolites are not involved in 
primary metabolic processes but play a role to protect against 
abiotic and biotic stresses and ensure their existence in the 
environment. They usually produced in minor concentration 
and	extraction	often	difficult	and	expensive.[2] Some examples 
are alkaloids, phenolics, terpenes, saponins, flavonoids, 
glucosides, lignans, curcumins, and plant steroids.[3,4]

Plants’ Steroidal Saponins ‑ A Review on Its Pharmacology 
Properties and Analytical Techniques

Sudha Portea, Veenu Joshia, Kamal Shahb, Nagendra Singh Chauhanc

aCenter for Basic Sciences, Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, India, bInstitute of Pharmaceutical Research, GLA University, Mathura, 
Uttar Pradesh, India, cDrugs Testing Laboratory, Avam Anusandhan Kendra, Raipur, Chhattisgarh, India

The plant is a rich repository of useful secondary metabolites with profound medicinal potential. Saponins, one type of bioactive compound, 
are amphitheatric glycosides with one and more hydrophilic sugar and hydrophobic steroidal and terpenoid part. The former is known as 
steroidal saponin, and the latter is called terpenoid saponins. Steroidal saponin is mostly distributed among monocotyledon families such 
as Asparagaceae, Amaryllidaceae, Dioscoreaceae, Smilacaceae, and Liliaceae. Even though it is unusual, it could also be detected to 
some extent by dicotyledonous angiosperms, such as Plantaginaceae, Zygophyllaceae, Fabaceae, Asteraceae, and Solanaceae. It exhibits 
diverse	pharmacological	ability	including	antimicrobic,	anti‑inflammatory,	cAMP	phosphodiesterase	inhibitory,	antiadipogenic,	bactericide,	
cardioprotective, antitumor, antidiabetic, cytotoxic activity, antifungal, antiviral, antioxidant, and hepatoprotective. Steroidal saponin timosaponin 
AIII from Anemarrhena asphodeloides has been found to possess antitumor activity. Diosgenin, another steroidal sapogenin, has the potential 
of	 preventing	neurological	 diseases	 by	 affecting	different	 signaling	pathways,	 increasing	bone	 formation,	 and	 increasing	 antithrombotic	
activity. Spicatoside A from Liriope platyphylla	possesses	anti‑inflammatory,	antiasthma,	and	antiosteoclastogenic	activities.	TTB2	from	
Trillium tschonoskii exhibits anticancer potential. The cell cycle arrest and ROS-dependent autophagy are induced by polyphyllin I. These 
diverse biological activities of steroidal saponins are attributed to the variability of their structural features. Analysis of steroidal saponins in 
plant materials mainly utilizes classically and advances thin layer chromatography (TLC) on normal and reverses-phase (high-performance 
thin-layer chromatography, densitometric TLC), gas chromatography, LC, UPLC, ultra-high-performance liquid chromatography (HPLC), 
supercritical	fluid	chromatography,	and	HPLC	coupled	to	ultraviolet	detector	and	diode	array	detector.	HPLC	coupled	with	MS	and	Nuclear	
magnetic	resonance	is	used	for	online	identification	of	separated	saponins.	The	present	review	aims	to	furnish	a	comprehensive	account	of	
the recent advances in analytical methods of determination and medicinal applications of steroidal saponins.
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Isolation and Screening of Potent Cellulolytic Soil Fungi from 
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The current research focuses on the diversity of fungal isolates obtained from the soil and their ability to produce 
cellulolytic enzymes. Out of 76 colonies obtained, 11 fungal colonies were isolated viz. Aspergillus, Humicola and Rhizopus 
being the major genera of the isolates. From the 11 isolates, the identification of potent cellulase producing cultures was 
done using qualitative carboxy methyl cellulase screening test. Following the preliminary screening, five cultures viz., 
Aspergillus sydowii, Humicola sp-1, Aspergillus niger, Aspergillus ustus, Aspergillus flavus were identified to be potent 
with enzymatic indices ranging from 1.25 to 2.29. These were further selected for quantitative enzyme analysis. Aspergillus 
sydowii was found to have highest enzymatic activity and Aspergillus flavus was found to have the least enzymatic activity. 
Our findings revealed that Aspergillus sydowii appeared to be a promising candidate for cellulase production and can be 
utilized for waste recycling and other biotechnological applications.   

Keywords: Aspergillus, Carboxy methyl cellulase, Endoglucanase, Humicola, Lignocellulose 

Introduction 
Population explosion has resulted in increased 

industrialization, which has escalated annual waste 
production. In the current economic scenario, the 
production of energy is also becoming an issue. Hence, 
there is a need to find new sources of raw materials for 
the generation of energy. One of the most promising 
forms available is a lignocellulosic waste. Due to their 
wide existence in nature, they have been exploited for 
the production of biofuels. Lignocellulosic biomass is 
the most abundant biological material derived from the 
biosphere. The major contribution to the cellulose pool 
is made by plants through photosynthesis.1,2 Even 
though cellulose has numerous applications in fields 
such as paper manufacturing, nanomaterials, and 
bioenergy production, it is estimated that 1.5 × 1012 
tonnes of cellulose gets wasted each year.3 The main 
source of cellulosic waste is from industries such as 
forestry, agriculture, and municipal waste. However, 
35–45% of cellulosic wastes are present in these 
residues.4 Since, the tropical and sub-tropical region 
hosts the majority of agriculture, the zone inputs a large 
quantity of cellulosic waste in form of agricultural 
residues, which is either burned or removed from the 
site. This leads to the downfall in productivity, soil 

quality, and organic sources and indirectly causes some 
health issues in humans, loss of biodiversity and 
climate change.5 Scientifically, rapid accumulation of 
this residual waste makes its management challenging. 
Hence, to cope up with upcoming environmental 
challenges, bioconversion of lignocellulosic waste into 
valuable biobased products can be achieved by a 
significant class of enzymes termed cellulases.6,7 
Cellulases are complexes of hydrolytic enzymes 
capable of hydrolyzing cellulosic residues into smaller 
sugar units like glucose. This complex shows high 
breakdown action on crude natural cellulosic residues 
and is found most commonly in fungi. Cellulase is a 
complex enzyme system that contains endo-1,4-β-D-
glucanase (endoglucanase), exo-1,4-β-D-glucanase 
(exoglucanase) and β-D-glucosidase (β-D-glucoside 
glucanhydrolase).8–10 The endoglucanase attacks 
randomly in the internal glycosidic bonds, producing 
glucan chains of different lengths, while the 
exoglucanase breaks down cellulose from the end of 
the chain. Endoglucanase also acts on cellodextrins and 
converts them into cellobiose and glucose. The 
completion of the hydrolysis process is mediated by 
β-glucosidase which cleaves cellobiose and removes 
glucose from the non-reducing end of the 
oligosaccharide.11 The combination of cellulases is also 
used with other enzymes for the breakdown of biomass 
into simple sugars, which are further fermented to 

—————— 
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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 review. The analytical study of UA, oleanolic acid
and other phytoconstituents by UV, HPLC, high-performance thin-layer chromatography and gas chromatography is also
discussed. In the future, UA could be explored in vivo using various animal models and, in addition, the regulatory status
regarding UA needs to be explored. © 2023 Society of Chemical Industry.
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Abstract   
The COVID-19 pandemic has had a profound impact on global health and economy. One of 
the significant challenges in managing the pandemic is the continuous mutation of the SARS-
CoV-2 virus, the causative agent of COVID-19. In this paper, we explore the mathematical 
attitude towards understanding and modeling the continuous mutation of the COVID-19 
virus. We discuss the relevance of mathematical modeling in tracking viral mutations, 
analyzing their impact on transmission dynamics, and assessing the effectiveness of control 
measures. We present various mathematical models that have been developed to study the 
mutation patterns, predict future mutations, and evaluate the potential consequences of these 
mutations on public health. 
Key words:  Spread, New mutant strains, Incorporating, Mutation rates, Selection pressures, 
Mathematical equations. 
 
1 Introduction 
1.1 Brief overview of the COVID-19 
pandemic and the role of virus 
mutation. 
The COVID-19 pandemic, caused by the 
novel coronavirus SARS-CoV-2, has had a 
profound global impact since its 
emergence in late 2019. The virus spreads 
primarily through respiratory droplets, 
leading to a wide range of symptoms from 
mild to severe respiratory illness. As the 
pandemic progressed, scientists discovered 
that the virus undergoes continuous 
mutation, giving rise to various genetic 
variants or strains. 
The role of virus mutation in the COVID-
19 pandemic is multifaceted. Mutations 
occur naturally as the virus replicates, 
leading to genetic changes in its RNA. 

Some mutations are neutral and have no 
significant effect on the virus's behavior or 
its interaction with the host. However, 
certain mutations can result in altered 
characteristics of the virus, such as 
increased transmissibility, enhanced 
virulence, or evasion of the immune 
response. These mutated strains can 
potentially have a substantial impact on the 
dynamics of the pandemic, including 
transmission rates, disease severity, and 
vaccine efficacy. 
1.2 Importance of mathematical 
modeling in understanding and 
predicting viral mutations. 
Mathematical modeling plays a crucial 
role in understanding and predicting viral 
mutations in the context of the COVID-19 
pandemic. By formulating mathematical 
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