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I ntroduction

Department of Biotechnology is one of the young departments of the college.
Started its undergraduates (UG) in 2002-23, Postgraduate (PG) in 2013-14, Ph.D.
from 2021-22 and FYUG based on National Education policy from 2022-23. The
sanctioned seat for FYUG is 60; PG 40 and Ph.D. based on Ordinance 45 of
Hemchandyadav Vishwavidyalay Durg (HYV) (C.G.). The department is a Research
Centre for doing of Ph.D. in Biotechnology affiliated with HYV. The student enrolled
in the department is listed in the table 1 and the faculty profile of department is
listed in the table 2. The department has a facility of 03 classrooms, 02 laboratories,
Library, Journal display, computer and printer, LCD projector and smart board,
portable mini amplifier and various experiment related equipment. The laboratories
are also equipped with chemicals and glassware. Departmental activities along

with publications are listed below.
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Table 1: Enrolment of Students
S. | Courses Offered in Course Type Affiliation Enrolled
No. the Department Students
1 FYUG SEM I/11 NEP Semester Hemchand Yadav VV 60
Durg
2 FYUG SEM lIl/IV NEP Semester Hemchand Yadav VV 44
Durg
3 B.Sc. Il Yearly Hemchand Yadav VV 32
Durg
4 M.Sc. Sem I/lI Semester Credit | Hemchand Yadav VV 27
Based Durg
5 M.Sc. Sem llI/IV Semester Credit | Hemchand Yadav VV 27
Based Durg
6 Ph.D. UGC Norms Hemchand Yadav VV 02
Durg

Table 2. Faculty Profile of Department of Biotechnology

Name Qualification Post Year of Experience

Teaching Faculties

Dr. Pramod Kumar M. Phil., Ph.D. Assistant Professor 11

Mahish

Revti Patel M.Sc., SET Assistant Professor 05
(Adhoc)

Yogeshwari Tiwari M.Sc. Assistant Professor 02
(SF)

Heena Verma M.Sc. Assistant  Professor 02
(SF)

Non-Teaching Faculty

Nirmal Banjare MA Lab Technician 05
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Publications
1. Book(s)

Title of Book Author/s Editor/s Publisher Year ISBN
Heavy Metals in the | Dakeshwar Kumar American 2023 | 9780841297050
Environment: Verma, Chandrabhan Chemical
Management Verma, Pramod Kumar Society (ACS)

Strategies for Global | Mahish

Pollution

Biosorbents: Pramod Kumar Mahish, | CRC Press, | 2023 | 9781032399744
Diversity, Dakeshwar Kumar Taylor & Francis

Bioprocessing, and | Verma, Shailesh Kumar Group, LLC

Applications Jadhav

Phytochemicals in | Charu Arora, Dakeshwar | Walter de | 2023 | 9783110791761
Medicinal Plants: | Kumar Verma, Jeenat Gruyter GmbH,

Biodiversity, Aslam, Pramod Kumar Genthiner Str.

Bioactivity and Drug | Mahish 13, 10785 Berlin,

Discovery Germany

[Attachment 1: Detail about the Book]

2. Research Papers and Book Chapter(s)
Research Papers

1. Garima Madhariya, Shweta Singh Chauhan, Pramod Kumar Mahish, Shriram
Kunjam. 2023. INHABITANTS OF ENDOPHYTIC PHOMA SPP. International
Journal of Futuristic Innovation in Engineering, Science and Technology (IJFIEST)

2,(2), PP 243-272. ISSN 2583-6234.

2. Kiran Jain, Samiksha Jain, Yogeshwari Tiwari, Shweta Singh and Pramod Kumar

Mahish. 2003. Toxigenic Fungal contamination of some Indian Main Spices,

Indian Journal of Aerobiology, 36 (2): pp 13-19. ISSN 0971-1546.

Book Chapters
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. Shushil Kumar Rai, Roseline Xalxo, Tarun Kumar Patle, Astha Verma,

Ravishankar Chauhan, and Pramod Kumar Mahish, Chapter 10 Analyzing
Contamination of Heavy Metals - AAS and Fluorescence Spectroscopy. In
Heavy Metals in the Environment: Management Strategies for Global Pollution,
Eds Dakeshwar Kumar Verma, Chandrabhan Verma, Pramod Kumar Mahish.
Pages 167-204, American Chemical Society, USA ISBN 978-0-84-129705-0.
Elyor Berdimurodov, Khasan Berdimuradov, Kholmurodov Bahodir, Abduvali
Kholikov, Khamdam Akbarov, Omar Dagdag, Mohamed Rbaa, Brahim El
Ibrahimi, Dakeshwar Kumar Verma, Rajesh Haldhar, Pramod Kumar Mahish,
Chapter 1 Recent trends and developments in carbon dots. In Carbon Dots in
Biology: Synthesis, Properties, Biological and Pharmaceutical Applications.
Eds Berdimurodov Elyor Tukhliyivich and Dakeshwar Kumar Verma. PP 1-14,
2023, ISBN 9783110799927.

. Tarun Kumar Patle, Pramod Kumar Mahish and Ravishankar Chauhan. Chapter

4: Plants Alkaloids & Flavonoids: Biosynthesis, Classification, and Medicinal
Uses. In Phytochemicals in Medicinal Plants Biodiversity, Bioactivity and Drug
Discovery. Eds Charu Arora, Dakeshwar Kumar Verma, Jeenat Aslamand

Pramod Kumar Mahish, 2023. DeGruyter ISBN 978-3-11-079176-1.

. Shweta Singh, Ravishankar Chauhan, Nagendra Kumar Chandrawanshi and

Pramod Kumar Mahish. Chapter 14: Bioactivity of Nanoparticles Synthesized
from Medicinal Plants. In Phytochemicals in Medicinal Plants Biodiversity,

Bioactivity and Drug Discovery. 2023. DeGruyter ISBN 978-3-11-079176-1.

. Varsha Meshram, Khemraj Sahu, Anjali Kosre, Deepali Koreti, Pramod Kumar

Mahish and Nagendra Kumar Chandrawanshi. Chapter 3: Mushroom
Biosorbent. In Biosorbents: Diversity, Bioprocessing and Applications. 2023.

Taylor & Francis Group, LLC, USA ISBN 978-1-03-239974-4
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6. Pramod Kumar Mahish, Shailesh Kumar Jadhav. Chapter 9: Pretreatment of
Aspergillus Mycelium for the Enhancement of Lead Biosorption. In
Biosorbents: Diversity, Bioprocessing and Applications. 2023. Taylor & Francis
Group, LLC, USA ISBN 978-1-03-239974-4

7. Anjali Kosre, Khemraj Sahu, Varsha Meshram, Deepali Koreti, Pramod Kumar
Mahish and Nagendra Kumar Chandrawanshi. Chapter 10: Pretreatment of
Spent mushroom substrate for the enhancement of Biosorption capacity. In
Biosorbents: Diversity, Bioprocessing and Applications. 2023. Taylor & Francis
Group, LLC, USA ISBN 978-1-03-239974-4

8. Tarun Kumar Patle, Ravishankar Chauhan, Alka Patle, Pramod Kumar Mahish.
Chapter 12: Aqueous Removal of Heavy Metals using Biosorbents. In In
Biosorbents: Diversity, Bioprocessing and Applications. 2023. Taylor & Francis
Group, LLC, USA ISBN 978-1-03-239974-4

[Attachment 2: Detail about the Research Papers and Book Chapter]

Activities Related to environmental deeds

1. Plantation
Plantation program was organized at Srijan Samwad Garden in which Moringa,

Papaya, Kaner, Ashoka etc. plants have been planted on 24" July 2023.
Postgraduate students along with teachers have been participated in it.
[Attachment 3: Detail about the Program]

2. Celebration of world elephant Day
World elephant day (12™ August) is organized at the department. In this program

Dr. Pramod Kumar Mahish has been delivered a lecture on diversity, challenges
and significant role of elephants to the nature is explained. A web note is also
released in this day.

[Attachment 4: Detail about the Program]
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Activity related to health deeds

1. Awareness regarding Eye Flu
During the monsoon eye flu was spread over the population with very diverse

age group. Therefore, an awareness activity was conducted among the
students of college. General information about the disease, its causes,
symptoms and possible precautions have been explained. A 5x3” flex was
also stacked in the college campus.

[Attachment 5: Detail about the Program]

Invited Lecture

1. Dr. Ishwari Prasad Chelak
Dr. Ishwari Prasad Chelak, Assistant Professor of Botany, Govt. MV PG College

Mahasamund has been delivered a lecture on Celebration of International
Millet Year among the UG and PG students of Biotechnology. This program
was organized on 16" September 2023.

[Attachment 6: Detail about the Program]

Activity under MOUs

1. Deliver lecture in Bhilai Mahila Mahavidyalaya
Under MoU between college Dr. Pramod Kumar Mahish of Govt. Digvijay

Autonomous College Rajnandgaon delivered a lecture among the students of

Biotechnology, Bhilai Mahila Mahavidyalaya on 08™ December 2023.
[Attachment 7: Detail about the Program]

2. Group Discussion with Dr. Anubhuti Jha, St. Thomas College Bhilai
A group discussion followed by lecture was organized in the theme of

Bioinformatics among B.Sc. lll year students of Biotechnology. The group
discussion and lecture were delivered by Dr. Anubhuti Jha, Asst. Professor of

Biotechnology, St. Thomas PG College Bhilai on 15" December 2023.

[Attachment 8: Detail about the Program]
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Extension activity

1. Agrani Digvijay
An extension activity regarding awareness of National Education Policy 2020

among the school students is organized under Agrani Digvijay camp. The
teachers and students of Biotechnology department organized this extension
program at Maharani Laxmibai School Rajnandgaon. NEP 2020 was explained
among the students and teachers of school with the aid of PPT presentation

and flayer and poster.

[Attachment 9: Detail about the Program]

Bio-entrepreneurship Program

1. Production of Oyster mushroom

One day bio-entrepreneurship program was organized at Krishi Vigyan Kendra,
Surgi, Rajnandgaon on 22" September 2023 with the aim to skilled the
students for oyster mushroom production. Shri Jitendra Meshram has been
given a full day training, in which types of mushrooms, substrate for growth,
growth condition, method of production, health benefits and economical
values was explained.

[Attachment 10: Detail about the Program]

Training Programs

1. Plant tissue culture workshop

One day workshop on Plant tissue culture is organized in the laboratory of
Biotechnology for faculties, scholar, technicians and students of life science.
In this workshop principle, method, requirement and application of PTC in
various field is explained. This workshop is organised on 27-01-2024.

2. Water analysis equipment training

One day training on water testing equipment is organized on 15-02-2024 in the
department lab. This training is organized for the students of MSc Sem Il and
IV. Mr. Bhagwano Kumar, Engineer of Hanna Instrument Mumbai was the
subject expert of this training camp.
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3. Gelfiltration chromatography training
This training is organized on 20-03-2024 for the students of biotechnology UG
and PG. Principle, working method, application, precautions of Gel filtration

chromatography was explained and a hands on training was given.
[Attachment 11: Detail about the Training Programs]

Awards

Best Student National Award

Kumari Chestha Rani Yadav of Undergraduate level and Mr. NJK Abdul Zaheen
Khan of Postgraduate level have been with best students by Microbiologists
Society of India.

[Attachment 12: Detail about the Award]

DEPTT, OF BIOTECHNOLOGY

AT YAV TAV GE
GOV, DIGVIIAY CLLLZOE

F{l’"‘\u E"ﬁ:»;\\;‘é :.. k:n"i\.‘\.':;;\‘; (.L'J G)




YEARLY ACADEMIC REPORT OF BIOTECHNOLOGY DEPARTMENT 2023-24

Attachment 1: Books
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DE GRUYTER

PHYTOCHEMICALS
IN MEDICINAL
PLANTS

BIODIVERSITY, BIOACTIVITY AND DRUG DISCOVERY

Edited by Charu Arora, L
- Jeenat Aslam, Pramod K
‘ .
=




YEARLY ACADEMIC REPORT OF BIOTECHNOLOGY DEPARTMENT 2023-24

Benefitting from phytochemicals in medicinal plants has lately gained increasingly
more global relevance. The medicinal bioactivity might range from wound healing
activity to anti-inflammatory and anti-viral effects. This work describes the
challenging scientific process of systematic identification and taxonomy through
molecular profiling and nanoparticle production from plant extracts until a final use
for e.g. cancer or HIV treatment.

» Broad overview on medicinal plants research.

» Covering the steps from taxonomy to molecules profiling and nanoparticle
productions.

» Valuable for scientists and students.

Prof. Charu Arora, Ph.D.
Professor of Physical
Chemistry Guru Ghasidas
(Central) University Bilaspur,
495009 INDIA

Jeenat Aslam, Ph.D.
Associate Professor of
Chemistry College of Science,
Taibah University, Al-Madina,
SAUDI ARABIA

www.degruyter.com
ISBN 978-3-11-079176-1

Dakeshwar Kumar Verma,
Ph.D.

Assistant Professor of
Chemistry Govt. Digvijay
Autonomous PG College,
Rajnandgaon, 491441, INDIA

Pramod Kumar Mahish, Ph.D.
Assistant Professor of
Biotechnology Govt. Digvijay
Autonomous PG College
Rajnandgaon, 491441 INDIA
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EMERGING MATERIALS AND TECHNOLOGIES

Biosorbents

Diversity, Bioprocessing,

and Applications

Edited by

PRAMOD KUMAR MAHISH,
DAKESHWAR KUMAR VERMA,
and SHAILESH KUMAR JADHAVY

¥ (;RC CRC Press

Taylor & Francis Group
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ACS SYMPOSIUM SERIES

HEAVY METALS
IN THE

ENVIRONMENT

MANAGEMENT STRATEGIES FOR GLOBAL POLLUTION
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@ ACSPublications
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Attachment 2: Research

Papers and Book Chapters
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YVolume 2, [ssue 2, June — 2023 PP 243272 Intermational Journal of Futunstic Innovation in
Engineering, Science and Technology (LIFIEST)

INHABITANTS OF ENDOPHYTIC PHOMASPP.

Garima Madhariyva Shweta Singh Chauhan Pramod Kumar
Department of Bictechaology, Department of Blotechnology, Diepartment of Biotcchnology.
Gowt. Digvijay Aulonomoms Govi. Digvijay Autonomous Govi Digvijay Aulonomous
P.G. College, Rajnandgaon, PG, College, Rajnandgann, P.G. College, Rajnandgaon,
Chhattisgarh, India Chbattisgarh, India Chhattisgarh, India
Shriram Konjam
Deparimcat of Botany,

Govi. V.Y T. Autonomous PG,
College, Durg., Chhartisgarh,

Idia

ABSTRACT

The fungal genus Phoma has been documented as exhibiting phytopathogenic properties, as well
as functioning as saprophytes in soil. Additionally, this genus has been observed in vanous
environments, including  aquatic and aeral  settings, marine environments, and as
entomopathogens. The taxonomic classification Phonra pertains to pycnidia that bear single-
celled, transparent conidia and are found on herbaceous stems. Phoma spp. had been classified
with the class Coelomycetes because they have certain defining physical characteristics.
Economically significant crop plants are frequently infected by fungi of the genus Phoma. Some
Phoma species are host specific like Phoma caloplacae in Triticumaestivum and  Phoma
multirisirata have been found in weed plants T, procumbens. Some Phoma spp. found in more
than plants like Phomaterbaram, Phoma glomarata, Phoma enpyrenahabitats in evergreen iree,
mangrove ree, perenmal trees, Herbaceous and shrubs also. Phoma spp. have the potential to act
as opportunistic pathogens for humans, animals, and plants Many unique and natural products
with drverse biologmeal activity have been traced back to Phoma, which has gamed many
prominences. Phoma spp. has been found to produce a variety of novel secondary metabolites
that exhibit antimicrobial, anti-inflammatory, bio-herbicidal, antiangiogenic, cytotoxic, and anti-
HIVactivity.

Keywords: Coelomycetes; Inhabitant; Phoma spp.; Pyenidia of Phoma spp.: Secondary
metabolites.

INTRODUCTION

IS5N 25830234 UFIEST 243
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Ind. J. Aerobiol., Vol. 36, No. (2), pp 13-19 [2023]
Research Article

TOXIGENIC FUNGAL CONTAMINATION OF SOME INDIAN MAIN SPICES

IS5N No. 0971-1546

KIRAN JAIN'K SAMIKSHA JAIN®, YOGESHWARI TIWARI', SHWETA SINGH' AND
PRAMOD KUMAR MAHISH"

"DEPARTMENT OF BOTANY, GOVT. DMV AUTONOMOUS PG COLLEGE RAINANDGAON (CHHATTIS-
GARH) 491441

DEPARTMENT OF PHARMACEUTICS, SANSKAR CITY COLLEGE OF PHARMACY, RAINANDGAON
(CHHATTISGARH) 491441
DEFARTMENT OF BIOTECHNOLOGY, GOVI. DMV AUTONOMOUS PG COLLEGE RAINANDGAON
(CHHATTISGARH) 491441

"CORRESPONDING AUTHOR: drpramodiumarmahish @ gmail com

Spices are used in the pharmaceutical industry as well as in our diets as flavouring agents, counter irvitants, stimulants and ather medicinal
uses, Spices gave good therapeutic effects during COWVID- 19 pandemic condition by showing anti-viral, anti-microbial and immunity
booster agents, but spices werne used by ancient people as an Ayurveda formulation with the right ratio and quantity. The objective behind
this research study was to identify the fungal contamination in cumin, black pepper and coriander. The spice extract was culiured and
fungal growth was noticed on media plates. The resulis showed higher frequency of Aspergillies favies, A. niger and Penicillinm in the
culture and the literature survey confinms their myeotoxing prodoction. Malt salt media was found to be the better growth mediom for
thie isclation of toxigenic fungi. The stady has concluded that commonly weed Indian kitchen spices contain significant amounts of fungi.

The isolated fungi are found to be oxigenic in nature.
Key Words: Toxigenic, Fungal contaminants, major spices, India

Received: 0908 2023

INTRODUCTION

Spices are exotic plant substances, which add aroma,
taste and colour to the food. Since Vedic times. herbs
and plant subsiances have been known to produce
therapeutic effects. The written evidence of spices and
their medicinal uses was mentioned in Rigveda (4500-
1600 BCE). Spices not only improve the quality of food,
but they are also beneficial for human health, as they
have antimicrobial, anti-inflammatory and medicinal
property. It increases the self-life of food and can be
used as a preservative'. Spices have essential oils which
give aroma, odour and medicinal properties to them and
are used world-wide.

In the pharmaceutical industry, some of the spices are
used as counter irritants due to the presence of volatile
oils which are used as stimulants in the formulation of
lotions and balms®. These are used as a flavouring agent
o active agent in cough syrups and cosmeiic products.
Some of the essential spices are used as an ingredient
in tooth paste and mouthwashe®. The pandemic storm
demands low cost. fewer side effects, drugs which do
not cause inflammation and boost immunity in a very
short duration of time, Searching for newer drug mole-

Revised: 28.08.2023

Acoepied: 06.9.2023

cules is more difficult than exploring traditional Kadha
and herbal remedies made of spices® and studying
proved, lower per capiia spice intake nation have more
mortality rate of covid-19 cases per millions people®.
The bio-active components of spices balance immune
function by balancing vata, pitta and cough, which aid
in managing corona infection and its severity.

In India, 38,1700 tonnes of spices were produced in
2004-05, while 320,530 tonnes were exported in 2005-
06. That means more than 80% is consumed by Indian
people, which indicates the history of having a strong
domestic market for species. Coriander (Coriander
sativum) belongs to Umbelliferae (Apiaceae), and its
biological sources are fruits and leaves. Coriander have
quercetin, coriandro] and iso-querscitrin and rutic as its
big-active compounds. The therapeutic uses are GIT
diseases, respiratory ailments for various deficiencies,
anxiety, insomma and also antihyperglycemic anfi-
bacterial and cholesterol lowering activities®. Black
peppet (Piper nigrum L.) belongs to Piperaceae family
and its bio-active componenis are piperine, pinene,
terpmene, limonene, mercene, alpha-terpineol, alpha-
pinene and piperolnol are extracted from its fruits. Black




YEARLY ACADEMIC REPORT OF BIOTECHNOLOGY DEPARTMENT 2023-24

Tarun Kumar Patle, Pramod Kumar Mahish
and Ravishankar Chauhan”

Chapter 4
Plants alkaloids and flavonoids: biosynthesis,
classification, and medicinal uses

Abstract: Alkaloids and flavonoids are vital natural pharmacological active secondary
metabolites that have long been concern because of their significant health benefits for
the human being and treating many ailments. This chapter summarizes the types, bio-
synthesis, sources, and health benefits of alkaloids and flavonoids as fascinating substi-
tute sources for medicinal and pharmaceutical applications. Biosynthesis pathways and
classification of secondary metabolites, particularly alkaloids and flavonoids have been
demonstrated briefly here with their molecular structures. The presence of these phyto-
constituents in different medicinally important plants and their applications in medical
and pharmaceutical aspects, particularly for health-promoting, e.g., free radical inhibi-
tors, antiviral, antitumor, antibacterial, anti-inflammatory, antidiabetic, and so forth
are highlighted. Conclusively, an effort was made to précis the plant-derived alkaloids
and flavonoids with useful biological activities to increase an understanding of their
effects on the health of the human being,.

4.1 Introduction

Plants synthesize a vast diversity of naturally occurring chemical compounds known
as phytochemicals/plant metabolites. These organic chemical compounds have low
molecular weight with various therapeutic benefits as well as attributed nutritional
benefits [1). Phytochemicals are categorized into two major parts, primary metabolites
and secondary metabolites. Primary metabolites are responsible for the growth and
development of plants, whereas secondary metabolites are specialized metabolites or
natural products having several health benefits such as antioxidant, antiviral, antimi-
crobial, anticancer, enzyme detoxification regulation, immune system modulation,
anti-arthritis, reduced platelet aggregation, antidiabetic, and hormone metabolism
property [2-5]. Primary metabolites include carbohydrates, proteins, vitamins, and

*Corresponding author: Ravishankar Chauhan, Department of Botamy, Pandit Ravishankar Tripathi
Government College, Bhaiyathan, 497231, Surajpur, Chhattisgarh, India, e-mail; raviiEbt@gmail .com
Tarun Kumar Patle, Department of Chemistry, Pt Sundarlal Sharma (Open) University, Bilaspur,
495004, Chhattisgarh, India

Pramod Kumar Mahish, Department of Biotechnology, Governmeant Digvijay (Autonomous) PG
College, Rajnandgaon, 491441, Chhattisgarh, India

hintps: fidai.org M 0515 9TEST 0TI BT -004
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Shweta Singh Chauhan, Ravishankar Chauhan®,
Magendra Kumar Chandrawanshi and Pramod Kumar Mahish”®

Chapter 14
Bioactivity of nanoparticles synthesized
from medicinal plants

Abstract: Progress in science is making life easy; nanoparticles are one of the modern
achieverients approaching social benefits in biomedical, agriculture, energy, indus-
trial etc. Nano-drugs, nano-fertilizer, green synthesized nano-particles of antimicro-
bials, antioxidants and anticancerous agents are some examples. Conventionally,
these are produced by chemicals; therefore, the products may be costly, limited, and
nonenvironmentally friendly. Among the various alternatives nano particle-based
molecules play an important role to overcome these problems. The natural content of
the medicinal plants can be transferred as medicine by various methods like allo-
pathic, Ayurvedic, homeopathic, and food. By the synthesis of nanoparticle natural
content of medicinal plant combines with the metal ions of nanosize. The present
chapter is focused on the bioactivity of nanoparticles synthesized from medicinal
plants. The present chapter is definitely helpful in enriching the depth of knowledge
among academician sand lay persons too.

14.1 Introduction

Nanoparticles belong to the small molecules of 1-100 nm but the term is also used for
larger particles up to 1000 nm [1]. The nanoparticles may differ on the basis of optical
characteristics, size, surface area, and some other chemical/physical properties. Obtain-
ing high quality of nanoparticles with their renowned properties generally depends on
the synthetic methods and reducing agents used during the preparation of the particles

*Corresponding author: Ravishankar Chauhan, Department of Batary, Pandit Ravishankar Tripathi
Government College, Bhaiyathan 497231, Surajpur, Chhattisgarh, India; School of Studies in
Biotechnology, Pt. Ravishankar Shukla University, Raipur 492010, Chihattisgarh, India,

e-mail: raviifbt@gmail .com

*Corresponding author: Pramod Kumar Mahish, Depariment of Biotechnology and Research Centre,
Government Digwijay (Autonomous] PG College, Rajnandgaon 491441, Chihattisgarh, India,

e-mail: drpramodkumarmahish@gmail.com

Shweta Singh Chauhan, Department of Biotechmology and Research Centre, Government Digvijay
(Automomous) PG College, Rajnandgaon 491441, Chhattisgarh, India

Magendra Eumar Chandrawanshi, School of Studies in Biotechmology, Pt. Ravishankar Shukla
University, Raipur 492010, Chhattisgarh, India
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Chapter 10

Analyzing Contamination of Heavy Metals - AAS and
Fluorescence Spectroscopy

Shushil Kumar Rai,'-* Roseline Xalxo,? Tarun Kumar Patle,* Astha Verma,'
Ravishankar Chavhan,? and Pramod Kumar Mahish®"

Shri Rawatpura Sarkar Institute of Pharmacy (SRIP), Knmhari, Durg 490042, India
*Center of Innovative and Applied Bioprocessing { CIAB), Sector-81, Knowledge City,
Mohali 140306, India
"Department of Botany, Goverpment College Dumariya (Jarhi), Surajpur 497235, India
Department of Chemistry, Pt. Sundarlal $harma (Open) University, Chhattisgarh, Bilaspur
495009, India
*Department of Botany, Pandit Ravishankar Tripathi Government College, Bhaiyathan
497231, India

“Department of Biotechnology, Government Digvijay (Autonomous) PG College,
Rajnandgaon 491441, India

“Email: drpramodkumarmahish @ gmail.com

Determination of heavy metals in soil, water, food, pharmacenticals and
environment samples has received great attention due to their serious threat to the
ecology and human health. Indeed, technological advancements led to the rapid
and real time detection and quantification of heavy metals in varions samples. In
this chapter. we focused on instrumentation, sample preparation, methodology
and analysis of different heavy metals by atomic absorption spectrometry (AAS)
and Atomic fluorescence spectroscopy (AFS). The main advantages of AAS and
AFS are their high sensitivity, anti-interference ability, lower limit of detection
(LODY) and wide range of analysis. AAS consist of following main parts; light
source, atomizer, monochromator, detector, and a display device. Analytical
samples were first prepared by acid digestion in organic acids such as HC1O
HCl, HNO;, and aqua regia before injection in AAS. A standard calibration curve

is used to determine the unknown concentration of a sample. AAS is further
classified as flame atomic absorption spectrometry (FAAS), graphite furnace
atomic absorption spectrometry (GF-AAS), and hydride generation atomic
absorption spectrometry (HG-AAS) which are exclusively used for the detection
of various metal ions. Similarly, AFS consists of a light source, sample holder and
detector. The sensitivity of AFS is mainly due fluorescent probes, quantum dots
(QD) as probes are very specihc with high degree of sensitivity and multiplexing
property. The (QDs made of graphene, carbon and semiconductors are mainly

£ 2023 American Chemical Society
Verma et al; Heavy Metals in the Environment- Management Strategies for Global Polluton
ACSE Symposium Senes; Amencan Chemical Soceety: Washingion, [T, 2023,
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3 Mushroom Biosorbent

Varsha Meshram, Khemraj Sahu, Anjali Kosre, Deepali Koreti, Pramod Kumar Mahish, and Nagendra Kumar
Chandrawanshi

DOI: 10.1201/9781003366058-3

3.1 INTRODUCTION

Numerous sectors produce many dangerous pollutants each year, including dyes and toxic metals. Heavy metal pollution is currently one of the most severe
environmental issues due to the rapid development of industries (Liu et al., 2018). It employs numerous dyes in different processing phases in various sectors, including
paper, plastic, chemical refineries, textiles, and leather (Ismail et al., 2013). About 10-15% of such dyes that cause organic and inorganic pollution are mixed into
industrial sectors, which are held accountable for the passage of pollutants with toxic, carcinogenic, and genotoxicity effects to humans and microorganisms
(Balakrishnan et al.. 2016; Chequer et al.. 2015). Environmental pollution control legislation has been introduced in numerous nations. It is essential to remove heavy
metals from industrial effluent discharge effectively. Industrial waste treatment techniques vary and are based on different factors. Some techniques for treating heavy
metals include chemical methods, membrane separation, electrochemistry, reduction, oxidation, and flotation (Alalwan et al.. 2020). However, there are several drawbacks
to the current heavy metals treatment methods, including high operating and maintenance costs, complex procedures, high chemical intake, and high levels of toxic waste
production (Rizzuti et al., 2021) and Volesky (2007). Biosorption is an alternative process for treating heavy metals. A physio-chemical passive metabolite-independent
method employs biosorbents derived from non-living biological materials. Biosorption is a suggested heavy metal treatment process because it is an environmentally
friendly, economical, efficient, and simple technique (Javanbakht et al., 2014) for treating dyes. According to Eman et al. (2017), mechanisms for heavy metal tolerance in
fungi include extracellular (chelation and cell wall binding) and intracellular (binding to substances like proteins) sequestration of heavy metals. Over the past several
decades, the idea of “biosorption” has developed in various ways. A physicochemical process known as sorption allows each compound to bind to the other. A compound
attaches to another through the physico-chemical process of sorption. Biological treatment techniques are used to oxidize a variety of dye solutions, but they call for a
particular enzyme that catalyzes oxidation reactions (Al Prol. 2019). Escherichia coli and Clostridium sp. are examples of anaerobes that are used for the removal of dye.
For dye pollutants removal, fungi and algae are also investigated, including Aspergillus sp., Candida sp., Phanerochaete sp., Trametes sp., and many more (Fu &
Viraraghavan, 2001). Biosorbents from mushrooms can be prepared from mycelium or fruit bodies (live or dead) and spent mushroom substrate (SMS).

The biosorption process is affected by various factors such as the presence of a microbial population, the accessibility of pollutants to these organisms, metal ion
concentration, and environmental variables such as temperature, pH, and the presence of nutrients (Prakash, 2017). High accumulation potential and a shorter life span are
some of the advantages of using mushrooms as biosorbents. This chapter discusses the state of mushrooms and biosorbents made from mushrooms that have been used in
research to successfully remove pollutants including heavy metals and natural colors. Also describes the kinetic and isotherm models to eliminate contaminants from the
environment by mushrooms based bioadsorbents.

9 Pretreatment of Aspergillus Mycelium for the Enhancement of Lead
| Biosorption

Pramod Kumar Mahish and Shailesh Kumar Jadhav

DOI: 10.1201/9781003366058-9

9.1 INTRODUCTION

Nowadays, it has become a challenge to solve the problem of water pollution by toxic heavy metals resulting from anthropogenic activities. In this series, biosorption can
be a part of such a solution. The biosorption uses biologically derived materials as a biosorbent for the removal of heavy metal ions from wastewater (Ramirez et al..
2020). Seaweed, molds, yeasts, mushrooms, algae, bacteria, actinomycetes, crab shells, and plants are important biosorbents used for the removal of pollutants (Yaashikaa
et al., 2021). These biomasses can be obtained from natural and industrial wastes (Sheth et al., 2021). Biosorption of heavy metals and other pollutants using fungal
biomass has little advantage over other biosorbents because of its cell wall characteristics, easy growing, manipulation, natural availability, and eco-friendly biosorbent
(Avyele et al., 2021). The fungal cell wall contains chitin, glucans, mannans, some polysaccharides, and proteins. Chitin from fungal cell walls is a good biosorbent for
heavy metals and pollutants; apart from these, fungal cell walls also contain some functional groups which help to absorb pollutants (Sarode et al.. 2019).

The fungi are very useful in the sorption of metal due to their cell wall characteristics, especially the chitin and chitosan compositions. The mycelial structure provides
another advantage to fungi. Various functional groups take part in the adherence of metal in the cell wall like the phosphate group, amino group, carboxyl group,
polysaccharides, hydroxyl group, etc. (Gahlout et al.. 2021). The metal uptake capacity of biological material becomes quite useful after the physical and chemical
pretreatment in comparison to the non-treated biomass because more metal-binding site is exposed after pretreatment (Chauhan et al.. 2020). The pretreatment may add
some functional groups to the cell wall that enhances sorption or remove some unwanted groups from the cell wall that restricts the binding of metal ions to the surface.

Aspergillus is the most common filamentous fungi ubiquitously distributed in the environment. The genus consists of about 340 officially recognized species (Osman,
2021). Decomposing organic substances; causing plant, animal, and human disease; produce toxins are the major significance of Aspergillus fungi (Jing and Lu, 2022;
Taniwaki et al., 2018). In the most recent, the bio-removal of heavy metals by Aspergillus was studied due to their ability toward metal resistance and sorption (Acosta-
Rodriguez et al., 2018). So, the present work aims to find out the biosorption ability of Aspergillus niger and Aspergillus flavus with live and pretreated biomasses and to
compare their ability with different parameters.
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10.1 INTRODUCTION

Bioadsorption is a physicochemical process that passively concentrates and binds metal ions onto specific biomass. Heavy metal contamination of industrial, mining, and
agricultural land or water has increased. Heavy metals are highly toxic and, since they accumulate in tissues, irreversibly affect each link of the food chains they enter [1].
The mobility of these metals in soil occurs via the soil water, which is absorbed by fungi and plants or leached into groundwater with the subsequent heavy metals spread.
Different techniques are available to minimize the effects of heavy metal pollution. However, some of them are often very costly or produce high environmental impact
[2], and others are more environmental-friendly such as phytoextraction, which has been widely studied and has important limitations since it is commonly exceedingly
challenging to find native hyper-accumulating plants that generate large amounts of biomass [3]. Because of these limitations, searching for new sorbents to immobilize
soil contaminants or remove the contamination from water becomes necessary. Agricultural wastes are cheap materials, readily available, renewable, and show a high
affinity for heavy metals [4, 3]. Agricultural wastes such as wood chips, sugar cane, and peel have been employed in lead ions biosorption. The use of agricultural wastes
as biosorbents is gaining importance in the bioremediation of heavy metal-polluted water and soils due to their effectiveness and low cost. Spent mushroom substrate
(SMS) is an abundant agricultural waste generated after mushroom harvest. During the growth of edible fungi, crude fibers of cellulose, hemicellulose, and lignin are
converted into small molecules favorable for metallic ions biosorption [6]. It has been used to efficiently remove Cu, Zn, and Cr [7].

10.2 MECHANISM OF ADSORPTION

Generally, the binding of metals, pollutants, and dyes to the mushrooms and SMS depends on the four mechanisms: adsorption, ion exchange, complexation, and
precipitation. Physical adsorption is based on the electrostatic forces and van der Waals forces. Occasionally, the cation transport system transports the metal ions bearing
the same charge and ionic radius along with the other required ions for metabolism [8]. It has been reported that mushroom biomass develops mechanisms to resist heavy
metals through the secretion of chelating substances that can bind with metal ions. Further, metal ions accumulation is reduced due to the alterations in the metal transport
system. Another mechanism to develop resistance includes binding metal ions to an intracellular molecule such as metallothionein or accumulating in intracellular
organelles like vacuoles or mitochondria [9].

12 Aqueous Removal of Heavy Metals Using Biosorbents

Tarun Kumar Patle, Ravishankar Chauhan, Alka Patle, and Pramod Kumar Mahish

DOI: 10.1201/9781003366058-12

12.1 INTRODUCTION

Environmental pollution such as soil, water, air, etc. have an immense consequence on all living beings. Among, the environmental issues, water pollution from toxic
heavy metals such as Hg, Cr, Pb, Zn, Cu, Ni, Cd, As, Co, Sn, etc. is a major issue [1,2,3]. Among these, Pb, Hg, Cd, and Cr(VI) are the most toxic heavy metals; these
have a major impact on the environment and human health [3]. The major sources of heavy metal contamination are industrial influents coming from mining, paints,
fertilizers, pesticides, leather, iron, steel, electroplating, photography, aerospace, atomic energy, etc. [4]. Contamination of heavy metal is non-degradable; many heavy
metals such as Hg, Cr, Pb, Cd, As, etc. are frequently quantified in industrial wastewaters [5]. These heavy metals are very toxic for humans in ppb levels; for example, Pb
can damage our body by attachment with specific cell components, compartmentalization, breakdown of cellular process, oxidative damage, and transport [6, 7]. Further,
industrial wastewater has been drained in the rivers that further affects the other sources of drinking water too. So, the treatment of wastewater from industries is
necessary for the removal of heavy metals to protect the environment as well as human health.

Several methodologies such as physical, chemical, and biological are employed in the removal of heavy metals from aqueous media [8.9 and 10]. Some conventional
techniques were frequently used for the removal of heavy metals with certain drawbacks including less effective, generation of a large amount of waste, time taking, high
energy demand, high cost, etc. [11, 12]. Recently, biosorbents have gained more attention for developing cost-effective and eco-friendly removal and control of heavy
metal pollution in aqueous media [13, 14]. Biosorbents are natural biological materials such as plants, bacteria, fungi, algae, etc. have a tremendous property to
accumulate heavy metals from aqueous media [14]. These biosorbents have advantages over conventional methods in terms of low cost, higher efficiency, nominal waste,
recovery, etc. [15].

Biosorption is a physico-chemical phenomenon occurring biologically in plants, and microbes, in which absorption or adsorption of targeted heavy metals or other
contamination in aqueous media takes place [16]. There are two types of phases usually present in biosorption; the first one is a solid phase which is also known as
sorbent containing plants, fungi, algae, bacteria, etc. and the second one 1s an aqueous phase containing heavy metal contamination which 1s also known as sorbate [17].
The affinity of sorbents to the sorbate is higher involving different mechanisms and the process continues till the equilibrium stabilizes between biosorbent-bound heavy
metal and the amount of heavy metal reaming in aqueous media [17]. The mechanism involved in biosorption of contamination of heavy metal from aqueous media via
few processes such as physical absorption, precipitation, complexation, ion exchange, oxidation-reduction, etc. [18].

The cell wall is a major part of the biosorption process, which contains a variety of functional groups such as hydroxyl (-OH), carboxyl (-COOH), esters (-COOR),
amino (-NHj), carbonyl (—-C=0), phosphate group, etc. which contributed in biosorption process [19]. These functional groups are directly involved in the removal of
heavy metals through the biosorption process which can later examine the efficiency of removal of heavy metals by different analytical techniques such as infrared




YEARLY ACADEMIC REPORT OF BIOTECHNOLOGY DEPARTMENT 2023

FOR AUTHORS SERVICES PUBLICATIONS

8 Unlicensed Published by De Gruyter 2023

Chapter 1 Recent trends and developments in carbon dots
From the book Carbon Dots in Biology

Elyor Berdimurodov, Khasan Berdimuradov, Kholmurodov Bahodir, Abduvali Khelikov, Khamdam Akbarov, Omar Dagdag, Mohamed Rbaa, Brahim El Ibrahimi, Dakeshwar Kuma
Verma, Rajesh Haldhar and Pramod Kumar Mahish

https://doi.org/10.1515/9783110799958-001

Citethis  Sharethis [Gitations || 2

@ You do not have access to view or download this content.
Not sure if you should have access? Please log in with your institutional account to see if you have access to view or download this content via your institution.
For more information see http

mww.degruyter.com/how-access-works

Showing a limited preview of this publication:

Abstract

The carbon dots are new materials in modern chemistry. The modern development ways for carbon dots were discussed in this chapter. Currently, the
carbon dots are synthesized by the top-down and bottom-up methods. The electrochemical methods, ultrasonic treatment, laser ablation method, and
arc discharge method were mostly used in the top-down methods. The bottom-up methods have some advantages such as convenient methodology,
precise control, easy instrumentation, cost-effectiveness, involvement of non-toxic precursor molecules, practical applicability, and green materials. The
carbon dots are synthesized from green sources such as carbohydrates, biomass, and bio-waste. The carbon dots are modified with the supramolecular
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Guest Lecture on International Year of Millets
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Attachment 7

BHILAI MAHILA MAHAVIDYALAYA

HOSPITAL SECTOR, BHILAI NAGAR (C.G.) 490 009
(Managed by Bhilai Education Trust)

Ph 0788-2242699
(Affiliated to Hemchand Yadav Vishwavidyalaya, Durg) 07882242078
Recognized Under Section 2(f) and 12(B40f the UGC Act 1956 Wetste ;:;1 brrmx::i ":Tam
NAAC Accredited with B'Grade Email agdr
Date ° G l’ Ll 2‘3
No. BMM / 2—023/"“14 ,"3

To,
Dr. Pramod Mabhish,

HOD, Dept. of Biotechnology,
Govt. Digvijay College Rajnandgaon,

Subject: Invitation for Guest Lecture on “International Millets Year” under MOU activity.

Respected Sir,
It is our immense pleasure to invite you for conducting Guest Lecture under MOU activity

organized by Pioneer’s Association of Department of Biotechnology and Microbiology on 8™
December 2023 at 2:30 PM on the topic of “International Millets Year”.

We will grateful if you accept this invitation & confirm your gracious presence.

Thanking You

Dr. Sandhya Madan Mohan
.{0, - Principal
Bhilai Mahila Mahavidyalaya, Bhilai
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BHILAI MAHILA MAHAVIDYALAYA, BHILAI
Run by Bhilai Education Trust, Bhilai

Department of Biotechnology & Microbiology

CERTIFICATE OF HONOUR

This is to certify that

Dr. Pramod Kumar Mahish from Govt. Digvijay
Autonomous P.G. College, Rajnandgaon, has delivered
lecture on the topic “International Millets Year” under
MOU activity as a guest speaker on 08/12/2023
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Dr. Sandhya Madan Mohan Dr. Bh:ﬁm !Jandey
Principal HOD
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‘_@') Office of The Principal Govt Digvijay Autonomous P.G. College

o

Rajnandgaon (C.G.)
Web site: www.gdcr.ac.in Email: principal@digvijaycollege.com W& Fax: 07744-296331
25132 Rajnandgaon dated : @8 / 12 /2023
To,

Dr. Anubhuti Jha
St. Thomas Postgraduate College
Bhilai (C.G.)

Subject — Invitation for Group Discussion among Biotechnology Students under MoU
between the institution.

Madam,

As per the memorandum of understanding (MoU) between the Govt. Digvijay
Autonomous College Rajnandgaon and St. Thomas College Bhilai our college is

inviting you to participate in a Group Discussion among the students of

Biotechnology in trending topic of the field.

I hope your kind cooperation and support.

3

Head of Department

Principal
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Copy to - Principal, St. Thomas College Bhilai (C.G.)
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GOVT. DIGVIJAY AUTONOMOUS P.G. COLLEGE

RAJNANDGAON (C.G.)
. Phone / Fax

' Ph 07744-225036 (O)
E-mail - principal@digvijaycollege com
info@digvijaycollege com

Website- www digvijaycollege com

M
St No QS’?‘? ‘. Date MHQQDB

CERTIFICATE

This is to certify that Dr. Anubhuti Jha, Dept. of Biotechnology, St. Thomas
College Bhilai (Chhattisgarh) has been participated in a Group discussion
among FYUG (Semester I1I) students of Biotechnology department on 15%
December 2023. This activity has been conducted under the active MoU

between Govt. Digvijay Autonomous Postgraduate College Rajnandgaon and

St. Thomas College Bhilai (Chhattisgarh).

We are grateful to her and looking forward for the cooperation in future as well,

Dr.K. L. Tandekay

Principal

Killa Para, Rajnandgaon (C.G.) 491 441
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Attachment 9;: Extension
activity




Attachment 9

Govt. Digvijay Autonomous

Postgraduate College Rajnandgaon (C.G.)

Department of Biotechnology

Extension activity of Department of
Biotechnology was organized at Maharani
Laxmi Bai School Rajnandgaon to aware
the students about New Education Policy
2020 on 15th December 2023. Se detail
inside

Extension
Activity

Agrani Digvijay — New
Education Policy 2020

Organized by : Department of Biotechnology
and Research Centre

Venue : Maharani Laxmi Bai Girls School
Rajnandgaon

Date : 15" December 2023



Attachment 9


Office of The Principal Govt Digvijay Autonomous P.G.
College Rajnandgaon (C.G.)

Web site: www.gdcr.ac.in Email: principal@digvijaycollege.com B & Fax: 07744-296331
. 2587 Rajnandgaon dated : 13 / | 2-/2023
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AGRANI DIGVIJAY: NEP 2020
CERTIFICATE OF APPRECIATION

We fée/ J:rz'vz'fejez[ to_present this certiffcate of‘

support and coczperatz'on in the camfaz"]ninj t?f W;tionaf ffucaticn

giofz'c‘}/ 2020 among the students t/frouj/; the initiative ?f our tnstitution
run under AGRANI DIGVIJAY: NEP 2020

104C D}}:ordﬁator Princip
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This is to certify that the professcrs and students
of department of ...... DlotechmolBay.. . o s s
Govt. ﬁzjv{jay Hutonomous PG Gollege
&]ncm dgacn provided guidance to the students <f
class X1 and Xl on “New Education g%fzc'}/ 2020 ,
“Gareer Guidance” and the BUBPOEL:. o oca visios i sy
under AGRANI DIGVIJAY: NEP 2020 .
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Attachment 10: Bio-
entrepreneurship Program




Attachment 10 : Bio-entrepreneurship training on Mushroom Production
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Latitude: 21.027868

Longitude: 81.102499
Elevation: 296.93+226 n
Accuracy: 23.4m

Time: 22-09-202313:46 |
Note: Agriculture Centre, SurgiyRa
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Attachment 11: Training
Programs
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Attachment 12: Awards
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