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Organised by
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Maharana Pratap P.G. College

Jungle Dhusar, Gorakhpur-273014
[Affiliated by Deen Dayal Upaddhyaya Gorakhpur University, Gorakhpur)
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Emerging trends in Science

We are pleased to inform you that "Maharana Pratap P.G.
College, lungle Dhusar, Gorakhpur™ is going to organize a
“Mational conference on Emerging Trends in Science” to be
held on 1-2 February, 2019, Organizing Committee would like
to invite you to join the conference,

You along with your colleagues can requested to participate.
Any one may attend this event without submitting an abstract.
Selected papers will be published in the proceedings.
Participation is confirmed only after registration fee, except
our |nvited guests and Subject experts. We hereby request you
to please share this announcement to all, who may be
interested for this event.

We will make sure to organize the event as an enriching
experience for all of us and will leave everlasting memarias to
all the participants,

Preamble

20" century was a time of antibiotics, Jet planes, space travel
and the internet. Early years of the 217 century have showed
us the limits of our small world. The constraints on our
resources and environment have raised several problems on
the earth. Human race is at a unigque turning point. Humans
have to solve problems of population peak, energy solutions,
the new face of disease, water, wealth, loss of biodiversity and
ending poverty. The 21" century feels like a letdown.

Humanity were promised flying cars, space colonies; children
were supposed to learn about disease from history books;
fusion reactors and many more innovations were supposed to
salve the problem of energy on earth with sustainable
environment. There is no shortage of good ideas to solve the
problem in the world. 21" century is shaping up as one of the
maost amazing periods in human histary by new inventions and
innovations in science and technology.

Objective
The objective of the present conference “Emerging trend in
Science” is to provide a major interdisciplinary forum for

presenting new approaches from relevant areas of science and
technology. To foster integration of the latest developments in
scientific fields and facilitate the scientific knowledge from
well tested ideas in to practical application, Academician,
students, researchers, regulatory agents, policy makers,
consultants and vendors will be benefitted from the
opportunity to exchange information on emerging trends in
scientific fields of 21" century. Mare specifically the expected
target of the present conference is to serve as a link between
practice science, policy and decision making. This will highlight
the power of science to improve the guality of Environment,
Agriculture, and Biological, Chemical and ayurveda science.

Conference theme

The conference will include lectures, Tnvited talks, research
papers and poster session covering areas:

& Environmental Awareness

o Global environmental issues like climate change, global
warming

o Innovative research in agriculture and Blological areas

s Relevance of Vedic science in modern world

e Science of future for Human welfare

e \Waste management

s Bio-diversity and Conservation

¢ Pollutants, Toxicants and Pollution control measures

» Social issues regarding Environmental protection

s MNovel Approach to Chemical Synthesis

s Modern approach to Ayurveda (Concept to application)

s Application of sophisticated analytical instrument (HPLC,
GC, GC-MS, LC-MS/MS, NMR)

e Education in Technology

Abstract/paper Submission

Abstract from original research paper are invited through E-
mail (seminarmpm2019@gmail.com) as MS word document
and should not be more than 500 words. Full paper should be
within 5000 word in times new roman font with font size 14,
author and text font size 12 and 1.5 spacing

All the submitted papers will be under peer review and
accepted papers will be published in the conference
proceedings. Academics, scientists, industries, governmental
and non-governmental organizations and students of the
relevant field are invited to present their papers/posters
dealing with state of art research and future development. The
main purpose of this conference is to give a common
plateform for scientists, teachers, corporates executives and
students to share their knowledge and expertise.

Registration Fees

e Faculty/Scientists ;1000
e Researchers Scholars/Students : 500
®* Accompanying persan : 500

Accompanying person should not be more than one

Payment mode Payment can be made by Demand
Draft/Debit/Credit/electronic transfer via NEFT/RTGS in favour
of Pracharya, Maharana Pratap Snatkottar Mahavidyalya,
lungle Dhusar payable at United Bank of India, HPPS Cancer
Hospital, Gita Vatika, Gorakhpur, A/C No.-497102010029817,
IFSC Code-UBINDOS549711

Deadlines

s Submission of Abstract

s Full paper/poster invitation
* Registration

30 Movember, 2018
15 lanuary, 2019
15 lanuary, 2019

About Location

Gorakhpur city is located along the bank of Rapti River in the
north eastern part of the Indian 5tate of Uttar Pradesh. It is
situated about 273 kilometers east of the state capital
Lucknow near MNepal border. The city is home of the Holy
Gorakshanath temple. City is well connected through Bus, Rail
and Air network.

Orgonising Secretary
Mr. Manish Kumar Tripathi

fesearch Scholar |Chemisteg]
T {BHU), Varanasi
Mobile Mo. : 9785471750

Convensr Co-ordinatar
Dr. Geeta Singh Dr. K. Sunita
Assistant Professor (Chemistryd - Assistant Professar \Botary|
L0, Gorakhpur University L0 Garakhpur Uneersity
Iviohile o, : 9BAE81G9180 Mabile No. : B8403355 74

Email : seminarmpm2019@gmail.com

Chief Pawon
Shri Yogi Adityanath : Hor'bla Chief Minister of Littar Fradesh
Prabhandhak/Secretany, Managamant Committes
¢ Ex L, Vear Bahadur Singh Purvanchal University, Jaunpur
President, Management Committes

Prof. U.F. Singh

Falrans

1. Prof. Vijey Krishne Simgh, v.C., D.0U. Gorakhpur University

2. Prof. Sr Miwas Singh, V.C, Madan Mohan Malaviva Linlverslty of Technology, Gorakhpar
lvisony Lonumimes

Prof. Ramachal Singh, £« V.C., Or. Rammanahar Lohla Avadh Wniversity, Falzabad
Prof. Kallash Chandra Sharma, VC., Kurukshetra Liniversity

Prof. M.P. Sinha, VOO, Sido Kanhu Murmu Uiniversity, Dumka, Iharkhand

Prof. Hari Ji Singh, Ex Head, Dept. of Chemistry, D.0.U. Gorakhpar University
Prof. Shiv Sharan Das, Ret. Prof, Deptof Chemistry, 0U0LU, Gorakhpur Universty
Prof. Nizzamudin, Ret. Prof, Dept. of Charistry, DD, Gerakhpur University
Prof O.F Pandey, Head, Dept. of Chemistry, D.D.U. Gorakhpur University

Prof. Sugreev Nath Tripathi, Head, Dept. of Physics, 0.0.U, Garskhpur University
9.  Prof. Sudhir Srivastawa, Head, Dapt. of Mathamatics, 0.0, Garakhpur University
1. Prof. V.M. Pandey, Hoad, Deat. of Botamy, D,00LY Gorakhpur Uniwersity

11. Prof. B.R. Singh, Ret. Prof, Dept. of Botary Lucknow Lnbessity

12. Prof. Rana Krichna Pal Singh, Dean [RED], Allahabad University, allahabad

LSRN T R S PR e

Sereening Committes

% Chairman

Prof. D.K. Singh. Ex Head, Dept. of Zootogy, DU Gorakhpur University

Members

Prof. Ravishankar Singh, Dept, of Physics, 0L Sarakhpur Univarsity

Prof. Uma Srivastava, Dept. of Statistics, D.DU. Gorakhpur Linfversity

Dr. Parikshit Singh, Head, Dept: of Botany, Digvijal Math PG, College, Gomkhpur

Dr. Alok Kumar Srivastava, Dept. of Chemistry, Mahatrma Gandhi 6. College, Gorakhpur
Dr Seema Mishra, Assistant Professo:, Dept, of Chemistry, Du0WU, Gorakhpur Uiniversity
Dr. Sintw Kumar, Assistant Professos, Dapt. of Physics, 00U, Gasakbpur University

B R

Wrgparnlziing Committee
<+ President
Dr. Pradeep Kumar Rag, Principal, Maharana Pratap RG. Callege, Jungle Dhusar, Gorakhpur

2

Convenar
Dr. Geeta Singh, Assistant Professor, Dept. of Chemistry, 0.0 Gorakhpur Univarsity
& Co-Convener
Dr: Nawvneet Kumar, Zocdogy, Maharana Pratap PG. Coftege, lungle Dhusar, Gorakhpur
Shri Sanjay Jaiswal, Chemistry, Maharana Fratap RG. College, Jungle Dhusar, Gorakhpur
Miss ﬂ.ﬂfiﬁ Singh, Batany, Maharans Pratap PG Collegs, lungle Dhussr, Garakhpier
+  Coordinator
D K, Sunita, Assistant Profossor, Dapt. of Batany, 000, Gorakhour University
4 Organizing Secretary
Mr, Manish Kumar Tripathy, feseanch Scholar (Charmstry, 11T (8.HU)
»  Co-Drganizing Secretary
Dr. Shiv Kumar, Zoology, Maharana Pratap PG, College, lungle Dhusar, Gorakhpir
Mr. Abhishek Verma, Physics, Maharana Pratap PG, College, lungle Chusar, Garakhpur
D Bkhilesh Kumar Gupta, Botany, Maharana Pratap R4S, College, Junga Dhasar, Gorakhpur
% Members
D RN, Shnghi, Zoology DOv. 5. K. Barnawal, Chemistry  Dr. B.K. Sriva stwa, Botary
Smt. M. Singh, Phy=c Or. Ram Sahay, Chemistry MAE 5.ML Tripathl, Mathematics
Dr. A.K. Rao, Statistics . BLL. Singh, Statistics D 5, Thalkur, Physics
Mr. P. Das, Mathermatics  Miss P. Mishra, Chemistry 5Sri PV, Singh, Electranics
Mpr, PH. Verma, Chemistry M. G, Tiwari, Chemlstry Miss A, Verma, Botany
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Minute to Minute

01 February, Friday

Snacks
Registration
Inauguration
Tea

Lecture
Lunch

1t Session-1
1%t Session-2
Tea

2 Session-1
2 Session-2
Cultural Event

Dinner

08:30-09:30 A.M.
08:00-10:30 A.M.
11:00-12.30 P.M.
12:30-12:45 P.M.
12:45-01:30 P.M.
01:30-02:30 P.M.
02:30-04:00 P.M.
02:30-04:00 P.M.
04:00-04:30 P.M.
04:30-06:00 P.M.
04:30-06:00 P.M.
06:30-08:30 P.M.
08:30-09:30 P.M

02 Feburary, Saturday

Snacks

3 Session-1
3 Session-2
Tea

4" Session-1
4" Session-2
Special lecture
Sahabhoj
Samarop

Snacks

08:00-09:00 A.M.
09:00-10:30 A.M.
09:00-10:30 A.M.
10:30-11:00 A.M.
11:00-12:30 P.M.
11:00-12:30 P.M.
12:45-01: 30 P.M.
01:30-02:30 P.M.
03:00-04:30 P.M.
04:30-05:00 P.M.

Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)
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Particular of Technical Session
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I — Jagat Janani Sita Sabhagar
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Prof. Hariji Singh

Ex Head Chemistry Dept., Deen Dayal
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Warden Pratap Ashram
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4. Dr. Thakur Prasad Yadav
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5. Dr. Yashwant Patel

Deptt. of Zoology, BHU, Varanasi
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Asst. Prof., Deptt. of Botary, Govt. College,
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IT - Sri Ram Sabhagar

President:
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Ex Head Chemistry Dept., Deen Dayal
Upadhyay University, Gorakhpur.

Subject Specialist :

Prof. Devdutt Chaturvedi
H.O.D. Chemistry, Mahatama Gandhi Central
University, Bihar

Dr. Shashi Prabha Singh
Asso. Prof., Chemistry, Digvijay Nath PG
College, Gorakhpur

Research Paper Presentation:
1. Dr. V.K. Vernaval
Botany Deptt., SDPG, Mathlar, Deoria

2. Kritika Rao
Maharana Pratap P.G. College, Jungle Dhusar

3. Dr. S. Bhavya
St. Joseph College, Tamil Nadu

4. Dr. R.P. Singh
Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi

5. Ekta Sonkar
Dept. of Chemistry, BHU, Varanasi

6. Dr. Smita Tiwari
Regional Agricultural Res. Stat., Sagar

7. Dr. Arun Kumar Rao
Statistic Deptt., Maharana Pratap P.G.
College, Jungle Dhusar, Gorakhpur

Coordinator :

Dr. Anupama Srivastava

Asst. Professor, Mathematics, Maharana
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2"d Technical Session
(Date 01¢t February, Time 04:30 P.M-06:00 P.M.)

I — Jagat Janani Sita Sabhagar

President:

Prof. Sheela Mishra
H.O.D. Statistics, Lucknow University,
Lucknow.

Subject Specialist :

Prof. Vinay Kumar Singh
Zoology Dept., Deen Dayal Upadhyay
University, Gorakhpur.

Dr. Yashwant Patel
Ctogenetics Laboratories, Zoology, Varanasi.

Research Paper Presentation:

1. Dr. A.K. Pandey
Scientist, NBFGR, (ICAR)

2. Dr. Satish Sahay
St. Joseph College, Tamilnadu

3. Dr. V. Thangrajan
St. Joseph College, Tamilnadu

4. Dr. Vimala
St. Joseph College, Tamilnadu

5. Dr. B.B. Mishra
Vector Control Research Centre (NIV),
Gorakhpur

6. Dr. T.N. Girish
Sri Shainath Inst. of Higher Learning,
Puttaparthi, India

7. Dr. Ajeet Kumar Tiwari
Asst. Prof. Zoology
Buddha P.G. College, Kushinagar

Coordinator :

Dr. Anjali Singh

Asst. Professor, Botany, Maharana Pratap
P.G. College

IT - Sri Ram Sabhagar

President:

Prof. Ravi Shankar Singh
Physics Dept., Deen Dayal Upadhyay
University, Gorakhpur.

Subject Specialist :

Dr. R.N. Singh
Zoology Dept. Maharana Pratap P.G.
College, Jungle Dhusan, Gorakhpur.

Dr. Pradeep Kumar
SGN Government College, Gohana, Mau

Research Paper Presentation:

1. Dr. Km. Sunita
Asst. Prof. Botany, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

2. Dr. Sintu Kumar
Asst. Prof. Physics, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

3. Dr. Geeta Singh
Asst. Prof. Chemistry, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

4. Dr. Akhilesh Kumar Gupta
Asst. Prof. Botany Maharana Pratap P.G.
College, Jungle Dhusan, Gorakhpur.

5. Dr. Arun Kumar Maurya
Assist. Prof., Botany, Chaudhary Charan
Singh University, Meerut

Coordinator :

Dr. Sintu Kumar

Asst. Professor, Physics, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur
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3" Technical Session
(Date 02" February, Time 09:00 AM-10:30 AM)

I - Jagat Janani Sita Sabhagar

President:

Prof. V.N. Pandey
H.O.D. Botany, Deen Dayal Upadhyay
University, Gorakhpur.

Subject Specialist :

Prof. Vijay Shankar Verma
Mathematics Dept. Deen Dayal Upadhyay
University, Gorakhpur.

Prof. Ravi Prakash
Emeritus Prof., Rohtak

Research Paper Presentation:

1. Dr. C.B. Tiwari

Assitt. Prof. Zoology, SMD, Jalalpur, Bihar

2. R.K. Singh

Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi, Gorakhpur

3. S.P. Upadhyay

Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi, Gorakhpur

4. Dr. Chandrakala Lambhod

M.D. University, Rohtak, Haryana

5. Amrapali Verma

Asstt. Prof., Maharana Pratap P.G. College,
Jungle Dhusar, Gorakhpur

6. Dr. V.P. Singh

Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi, Gorakhpur

7. Dr. Deepak Bishla

IT Head, Ambedkar University, New Delhi

Coordinator :

Dr. Shiv Kumar

Asst. Professor, Zoology, Maharana Pratap
P.G. College

II — Sri Ram Sabhagar

President:

Prof. O.P. Pandey
H.O.D., Chemistry Dept., Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur.

Subject Specialist :

Prof. Vijay Kumar
Mathematics Dept. Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

Dr. U.B. Singh
Asst. Prof., Physics Dept., Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

Research Paper Presentation:

1. Dr. Sanjay Kumar Vishwakarma
Bio-Technology Mohd. Hussain P.G. College
Jaunpur

2. Dr. Shivangi Rao

Forensic science Baba Saheb Bheemrao
Ambedkar University, Lucknow.

3. Dr. Smita Puri

Regional Agricultural Research Station, Sagar
4. Dr. Vandana Singh

Vermi Biotechnology Lab, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur
5. Dr. Yogendra Kumar

Vermi Biotechnology Lab, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

6. Sanjay Dwivedi
CSIR, Lucknow

Coordinator :
Dr. Abhishek Verma
Asst. Professor, Physics, Maharana Pratap
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4" Technical Session
(Date 02™ February, Time 11:00 AM-01:00 PM)

I - Jagat Janani Sita Sabhagar

President:

Prof. Ajay Singh
H.O.D. Zoology, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur.

Subject Specialist :

Dr. Keshav Singh
Asso.Prof. Zoology Dept., Deen Dayal

Upadhyay Gorakhpur University, Gorakhpur.

Prof. S.C. Lakhotia
Cytogenetic Laboratory, BHU Varanasi

Research Paper Presentation:
1. Dr. Anu Singh
Mycopathology Lab, Jhansi

2. Dr. Anupama Srivastava
Asst. Prof., Maharana Pratap P.G. College,
Jungle Dhusan, Gorakhpur.

3. Dr. Chandra Bhusan Tiwari

Asst. Prof. Zoology, Gopalganj.

4. Dr. D.K. Gond

CMP Degree College, Allahabad

5. Dr. Deepak Kumar Bhartiya

Vermi Biotechnology Lab, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

6. Dr. Kusum Lata Singh

Asst. Prof., Statistics, Maharana Pratap P.G.

College, Jungle Dhusan, Gorakhpur.

7. Dr. Manmohan Krishna Upadhyay
Govt. Degree College, Kushinagar

Coordinator :

Dr. Akhilesh Gupta

Asst. Professor, Botany, Maharana Pratap
P.G. College

IT - Sri Ram Sabhagar

President:

Prof. Dinesh Yadav
H.O.D., Biotechnology, Dept., Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

Subject Specialist :

Prof. Anil Diwedi
Botany Dept., Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur.

Dr. Abhay Kumar Srivastav
H.O.D. Botany, Maharana Pratap P.G.
College, Jungle Dhusan, Gorakhpur.

Research Paper Presentation:

1. Dr. S.K. Vernwal

H.O.D., Chemistry, Maharna Pratap P.G.
College, Jungle Dhusar, Gorakhpur

2. AK. Singh

Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi

3. Dr. Mamta Singh

Scientist, Plant Breeding & Genitcs

4. Dr. Ashutosh Pandey

CSIR, National Botanical Research Institute,
Lucknow

5. Dr. M.K. Upadhyay

Govt. Degree College Hata, Kushinagar

6. Dr. Dilpreet Kaur

Govt. Degree College Hata, kushinagar

7. Dr. Deepa Srivastava

Asst. Prof., Botany, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

Coordinator :

Dr. Navneet Kumar

Deptt. of Zoology, Maharan Pratap P.G.
College, Jungle Dhusan, Gorakhpur
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President

SPECIAL LECTURE

01 February, 2019, 12:45 PM - 01:30 PM
Jagat Janani Sita Sabhagar

: Prof. Sugreeve Nath Tiwari
Ex Head Physics Dept.
Deen Dayal Upadhyay Gorakhpur University, Gorakhpur

Chief Speaker : Prof. Kaman Singh

President

H.O.D Chemistry Dept., Baba Sahab Bhimrao Ambadekar Central
University, Lucknow

02 February, 2019, 12:45 PM - 01:30 PM
Jagat Janani Sita Sabhagar

: Prof. Malavika Srivastava
H.O.D., Microbiology,
Deen Dayal Upadhyay Gorakhpur University, Gorakhpur

Chief Speaker : Prof. Rana Pratap Singh

Dean, Academic Affairs, Baba Sahab Bhimrao Ambadekar Central
University, Lucknow.
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Minute to Minute

01 February, Friday

Snacks
Registration
Inauguration
Tea

Lecture
Lunch

1t Session-1
1t Session-2
Tea

27 Session-1
27 Session-2
Cultural Event

Dinner

08:30-09:30 A.M.
08:00-10:30 A.M.
11:00-12.30 P.M.
12:30-12:45 P.M.
12:45-01:30 P.M.
01:30-02:30 P.M.
02:30-04:00 P.M.
02:30-04:00 P.M.
04:00-04:30 P.M.
04:30-06:00 P.M.
04:30-06:00 P.M.
06:30-08:30 P.M.
08:30-09:30 P.M

02 Feburary, Saturday

Snacks

3" Session-1
3 Session-2
Tea

4" Session-1
4" Session-2
Special lecture
Sahabhoj
Samarop

Snacks

08:00-09:00 A.M.
09:00-10:30 A.M.
09:00-10:30 A.M.
10:30-11:00 A.M.
11:00-12:30 P.M.
11:00-12:30 P.M.
12:45-01: 30 P.M.
01:30-02:30 P.M.
03:00-04:30 P.M.
04:30-05:00 P.M.
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Inaguration

Two Days National Conference

Sannidhya

President

Chief Guest

Key Note

Special Guest

Coordinator

01-02 February, 2019

Emerging Trends in Science

01 Febraury, Friday, 11:00 AM

Prof. Uday Pratap Singh
Ex- Vice Chancellor Veer Bahadur
Singh Purvanchal University, Jaunpur

Prof. Sriniwas Singh

Vice Chancellor Madan Mohan Malviya
Technical University, Gorakhpur

Dr. Arun Ninawe

Ex. Advisor, Bio-technology, Govt. of India

Prof. D.K. Singh

Ex. Head Zoology Dept. Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

Prof. Hariji Singh
Ex Head Chemistry Dept. Deen Dayal
Upadhyay University, Gorakhpur.

Prof. Kaman Singh

H.O.D. Chemistry Dept. Baba Sahab Bhim
Rao Ambadekar Central University,
Lucknow.

Prof. O.P. Pandey

H.O.D. Chemistry Dept. Deen Dayal
Upadhyay University, Gorakhpur

Prof. Sugreeve Nath Tripathi

Ex Head Physics Dept. Deen Dayal
Upadhyay University, Gorakhpur.

Prof. Sheela Mishra

H.O.D. Statistics Dept. Lucknow University,
Lucknow.

Dr. Km. Sunita
Asst. Prof., Botany Dept. Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur.
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Two Days National Conference

01-02 February, 2019

Emerging Trends in Science

Valedictory Session
02 Febraury, Saturday, 03:00 PM

President

Chief Guest

Chef Speaker

Special Guest

Coordinator

Prof. V.K. Singh
Vice Chancellor, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

Dr. Anant Narayan Bhatt
Sr. Scientist, Int. of Nuclear Medicine &
Allied Sciences (D.R.D.O), New Delhi

Prof. D.K. Singh
Ex. Head Zoology Dept. Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

Dr. V. Ramanathan
LL.T. (B.H.U), Varanasi

Prof. V.N. Pandey
H.O.D Botany Dept. Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur.

Prof. Sudheer Srivastav

H.O.D Mathematics, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur.

Prof. Ajay Singh

H.O.D. Zoology, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

Prof. Dinesh Yadav

H.O.D. Biotechnology, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur
Prof. Ravi Shankar Singh

Professor, Physics, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

Dr. Geeta Singh
Asst. Prof., Chemistry Dept. Deen Dayal
Upadhyay University, Gorakhpur

Vil
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Particular of Technical Session

1st Technical Session
(Date 01%t February, Time 02:30 P.M-04:00 P-M.)

I - Jagat Janani Sita Sabhagar

President:

Prof. Hariji Singh

Ex Head Chemistry Dept., Deen Dayal
Upadhyay University, Gorakhpur.

Subject Specialist :

Prof. Sudheer Srivastav
H.O.D Mathematics, Deen Dayal Upadhyay
University, Gorakhpur.

Dr. Sanjay Dwivedi
Plant Ecology & Climate Control Division
CSIR Lucknow.

Research Paper Presentation:

1. Basant Narayan Singh

Warden Pratap Ashram

2. Shubham Singh

M.Sc, AMITY, NOIDA

3. Dr. ALL. Ojha

Regional Institute of Education and
Research, Bhopal

4. Dr. Thakur Prasad Yadav

Hydrogen Energy Centre, BHU

5. Dr. Yashwant Patel

Deptt. of Zoology, BHU, Varanasi

6. Dr. Navneet Kumar

Deptt. of Zoology, Maharana Pratap PG
College, Jungle Dhusan, Gorakhpur

7. Dr. Akash Kedia

Asst. Prof., Deptt. of Botary, Govt. College,
Bardwan, West Bengal

Coordinator :

Dr. Vinay Kumar Singh

Deptt. of Zoology, Maharana Pratap PG
College, Jungle Dhusan, Gorakhpur

IT - Sri Ram Sabhagar

President:

Prof. S.K. Sengupta
Ex Head Chemistry Dept., Deen Dayal
Upadhyay University, Gorakhpur.

Subject Specialist :
Prof. Devdutt Chaturvedi

H.O.D. Chemistry, Mahatama Gandhi Central
University, Bihar

Dr. Shashi Prabha Singh
Asso. Prof., Chemistry, Digvijay Nath PG
College, Gorakhpur

Research Paper Presentation:

1. Dr. V.K. Vernaval

Botany Deptt., SDPG, Mathlar, Deoria

2. Kritika Rao

Maharana Pratap P.G. College, Jungle Dhusar
3. Dr. S. Bhavya

St. Joseph College, Tamil Nadu

4. Dr. R.P. Singh

Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi

5. Ekta Sonkar

Dept. of Chemistry, BHU, Varanasi

6. Dr. Smita Tiwari

Regional Agricultural Res. Stat., Sagar

7. Dr. Arun Kumar Rao

Statistic Deptt., Maharana Pratap P.G.
College, Jungle Dhusar, Gorakhpur

Coordinator :
Dr. Anupama Srivastava
Asst. Professor, Mathematics, Maharana

Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)
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2" Technical Session
(Date 01¢t February, Time 04:30 P.M-06:00 P.M.)

I - Jagat Janani Sita Sabhagar

President:

Prof. Sheela Mishra
H.O.D. Statistics, Lucknow University,
Lucknow.

Subject Specialist :

Prof. Vinay Kumar Singh
Zoology Dept., Deen Dayal Upadhyay
University, Gorakhpur.

Dr. Yashwant Patel

Ctogenetics Laboratories, Zoology, Varanasi.

Research Paper Presentation:

1. Dr. A.K. Pandey

Scientist, NBFGR, (ICAR)

2. Dr. Satish Sahay

St. Joseph College, Tamilnadu

3. Dr. V. Thangrajan

St. Joseph College, Tamilnadu

4. Dr. Vimala

St. Joseph College, Tamilnadu

5. Dr. B.B. Mishra

Vector Control Research Centre (NIV),
Gorakhpur

6. Dr. T.N. Girish

Sri Shainath Inst. of Higher Learning,
Puttaparthi, India

7. Dr. Ajeet Kumar Tiwari

Asst. Prof. Zoology
Buddha P.G. College, Kushinagar

Coordinator :

Dr. Anjali Singh

Asst. Professor, Botany, Maharana Pratap
P.G. College

IT - Sri Ram Sabhagar

President:

Prof. Ravi Shankar Singh
Physics Dept., Deen Dayal Upadhyay
University, Gorakhpur.

Subject Specialist :

Dr. R.N. Singh
Zoology Dept. Maharana Pratap P.G.
College, Jungle Dhusan, Gorakhpur.

Dr. Pradeep Kumar
SGN Government College, Gohana, Mau

Research Paper Presentation:

1. Dr. Km. Sunita
Asst. Prof. Botany, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

2. Dr. Sintu Kumar
Asst. Prof. Physics, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

3. Dr. Geeta Singh
Asst. Prof. Chemistry, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

4. Dr. Akhilesh Kumar Gupta
Asst. Prof. Botany Maharana Pratap P.G.
College, Jungle Dhusan, Gorakhpur.

5. Dr. Arun Kumar Maurya
Assist. Prof., Botany, Chaudhary Charan
Singh University, Meerut

Coordinator :

Dr. Sintu Kumar

Asst. Professor, Physics, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)
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3" Technical Session
(Date 02" February, Time 09:00 AM-10:30 AM)

I - Jagat Janani Sita Sabhagar

President:

Prof. V.N. Pandey

H.O.D. Botany, Deen Dayal Upadhyay
University, Gorakhpur.

Subject Specialist :

Prof. Vijay Shankar Verma
Mathematics Dept. Deen Dayal Upadhyay
University, Gorakhpur.

Prof. Ravi Prakash
Emeritus Prof., Rohtak

Research Paper Presentation:

1. Dr. C.B. Tiwari
Assitt. Prof. Zoology, SMD, Jalalpur, Bihar

2. R.K. Singh
Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi, Gorakhpur

3. S.P. Upadhyay
Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi, Gorakhpur

4. Dr. Chandrakala Lambhod
M.D. University, Rohtak, Haryana

5. Amrapali Verma
Asstt. Prof., Maharana Pratap P.G. College,
Jungle Dhusar, Gorakhpur

6. Dr. V.P. Singh
Mahayogi Gorakhnath Krishi Vigyan Kendra,
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7. Dr. Deepak Bishla
IT Head, Ambedkar University, New Delhi
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Dr. Shiv Kumar

Asst. Professor, Zoology, Maharana Pratap
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Upadhyay Gorakhpur University, Gorakhpur

Research Paper Presentation:
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2. Dr. Shivangi Rao

Forensic science Baba Saheb Bheemrao
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3. Dr. Smita Puri
Regional Agricultural Research Station, Sagar
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Vermi Biotechnology Lab, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur
5. Dr. Yogendra Kumar

Vermi Biotechnology Lab, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur
6. Sanjay Dwivedi
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Coordinator :
Dr. Abhishek Verma
Asst. Professor, Physics, Maharana Pratap
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4" Technical Session
(Date 02™ February, Time 11:00 AM-01:00 PM)

I - Jagat Janani Sita Sabhagar

President:

Prof. Ajay Singh
H.O.D. Zoology, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur.

Subject Specialist :

Dr. Keshav Singh
Asso.Prof. Zoology Dept., Deen Dayal

Upadhyay Gorakhpur University, Gorakhpur.

Prof. S.C. Lakhotia
Cytogenetic Laboratory, BHU Varanasi

Research Paper Presentation:
1. Dr. Anu Singh
Mycopathology Lab, Jhansi

2. Dr. Anupama Srivastava
Asst. Prof., Maharana Pratap P.G. College,
Jungle Dhusan, Gorakhpur.

3. Dr. Chandra Bhusan Tiwari

Asst. Prof. Zoology, Gopalganj.

4, Dr. D.K. Gond

CMP Degree College, Allahabad

5. Dr. Deepak Kumar Bhartiya

Vermi Biotechnology Lab, Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

6. Dr. Kusum Lata Singh

Asst. Prof., Statistics, Maharana Pratap P.G.

College, Jungle Dhusan, Gorakhpur.

7. Dr. Manmohan Krishna Upadhyay
Govt. Degree College, Kushinagar

Coordinator :

Dr. Akhilesh Gupta

Asst. Professor, Botany, Maharana Pratap
P.G. College

IT - Sri Ram Sabhagar

President:

Prof. Dinesh Yadav

H.O.D., Biotechnology, Dept., Deen Dayal
Upadhyay Gorakhpur University, Gorakhpur

Subject Specialist :

Prof. Anil Diwedi
Botany Dept., Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur.

Dr. Abhay Kumar Srivastav
H.O.D. Botany, Maharana Pratap P.G.
College, Jungle Dhusan, Gorakhpur.

Research Paper Presentation:

1. Dr. S.K. Vernwal

H.O.D., Chemistry, Maharna Pratap P.G.
College, Jungle Dhusar, Gorakhpur

2. AK. Singh

Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmafi

3. Dr. Mamta Singh

Scientist, Plant Breeding & Genitcs

4. Dr. Ashutosh Pandey

CSIR, National Botanical Research Institute,
Lucknow

5. Dr. M.K. Upadhyay

Govt. Degree College Hata, Kushinagar

6. Dr. Dilpreet Kaur

Govt. Degree College Hata, kushinagar

7. Dr. Deepa Srivastava

Asst. Prof., Botany, Deen Dayal Upadhyay
Gorakhpur University, Gorakhpur

Coordinator :
Dr. Navneet Kumar
Deptt. of Zoology, Maharan Pratap P.G.
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SPECIAL LECTURE

01 February, 2019, 12:45 PM - 01:30 PM
Jagat Janani Sita Sabhagar

President : Prof. Sugreeve Nath Tiwari
Ex Head Physics Dept.
Deen Dayal Upadhyay Gorakhpur University, Gorakhpur

Chief Speaker : Prof. Kaman Singh

H.O.D Chemistry Dept., Baba Sahab Bhimrao Ambadekar Central
University, Lucknow

02 February, 2019, 12:45 PM - 01:30 PM
Jagat Janani Sita Sabhagar

President : Prof. Malavika Srivastava
H.O.D., Microbiology,
Deen Dayal Upadhyay Gorakhpur University, Gorakhpur

Chief Speaker : Prof. Rana Pratap Singh

Dean, Academic Affairs, Baba Sahab Bhimrao Ambadekar Central
University, Lucknow.

Xvi
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

AUTHOR INDEX

Author's Name Page No.
A. Vimala 87, 108, 122, 123
AK. Pandey 75
AK. Shrivastava 115
AK. Singh 77, 100, 105,

106, 107, 116, 117, 126
A.M. Parmeswaran 70
A.S. Ninawe 12
Abhay Kumar Srivastava 43
Ajeet Kumar Tiwari 138
Akash Kedia 79
Akhilesh Kumar Gupta 75
Alok Kumar Singh 92
Amit Kumar 109
Amrapali Verma 80
Anant Narayan Bhatt 136
Ankit Kumar Patel 110
Anu Singh 80
Anupama Srivastava 81
Arun Kumar Maurya 82
Arun Kumar Rao 83
Ashutosh Pandey 84
B.E. Pradeep 120
Basant Narayan Singh 85, 86
Bharti Singh 1
Bhuwan Bhaskar Mishra 88

Author's Name Page No.
Chanderkala Lambhod 90, A1
Chandra Bhushan Tiwary 89
D.K. Gond 92
D.K. Singh 1
Deepa Srivastava 92
Deepak Bishla 140
Deepak Kumar Bhartiya 93, 95
Devdutt Chaturvedi 96
Dilpreet kaur 96
Ekta Sonker 97
G. Pandey 115
Geeta Singh 132
Gorakh Nath 93, 95, 122, 128, 130
H.D. Bhartiya 80
|.K. Tiwari 113
Jyoti Kumari 80
K.S. Yadav 100
Kaman Singh 70, 98, 142
Keshav Singh 93, 95, 122, 128, 130
Km. Sunita 92, 110, 139
Kritika Rao 51
Kusum Lata Singh 83
Lokendra Kumar Ojha 141
M. Selvi Rao 87
Mahendra Prasad 70

Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

Author's Name Page No. Author's Name Page No.
Malvika Srivastava 139 Seema Mishra 109
Mamta Singh 100 Shashi Prabha Singh 11
Manmohan Krishna Upadhyay 101 Shekhar Mallick 84
Meenu Yadav 90, 91 Shiv Kumar 101
Nandita Singh 84 Shiv Kumar Vernwal 150
Navneet Kumar 101 Shivangi Rao 112
Pooja Agrahari 88 Shubham Singh 113
Pradeep Kumar 61 Sintu Kumar 121,131, 133, 134
Pragya Sharma 109 Smita Puri 113
R.D. Tripathi 109 Smita Tiwari 114
R.K. Saraf 114 Sugreeva Nath Tiwari 131
R.K. Singh 77, 105, 106, T.N. Girish 120
107,115,116, 117,126 qhakur Prasad Yadav 19

RP. Singh 77,105,106, ;45 B Singh 121,131, 133, 134

107, 116, 117, 126

Raghubir Nerayan Singh 30 V. Thangarajan 87,108, 122, 123
Rana Pratap Singh 135 VP Singh 1757 110156 1133’
Ravi Parkash 90, 91, 103, 104, 120 Vandana Singh o 122
Ravi S. Singh 121,131, 133, 134 Vinay Kumar Baranwal 124
S. Bavya 87,108, 122,123 Vinay Kumar Singh 23,101
S. Krishnamoorthi 9 Vineet Kumar Singh 121, 131,
S. Sahaya Sathish 87,108, 122, 123 133, 134
S.C. Lakhotia 127 Vishnu Kumar 109
S.P. Upadhyay 105, 106, 107, Vivek Pandey 84
115, 116, 117 Vivek Pratap Singh 126

Sanjay Dwivedi 8109 Yashvant Patel 110, 127
Sanjay Kumar Vishwakarma 110 Yogendra Kumar 128. 130

Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

3efeh forva o afeer faem ot wrdfieRar

(Relevance of Vedic Science in Modern World)

ql. S, e’ g i 9rdl Rig?

"qd 3reme, 9Ifr fasme AW, qd AReadd, 9giaRvl fasi,
4 ST U, TREYR {deafdenerd, TREYR — 273009, T
$—Het: dksingh_gpu@yahoo.co.in Al: 9454211574
RN AR, BT faWmT, ST.e1ems. e YISl diels, TREYR
$—Heh: bhartisingh1962 @gmail.com HI.: 9454211575

AT I8 AT e & 1, fava &1 ugar I7 9 2| 99 8 TR gAl
B ol © — BOIRI a9 Ul FN—AeWdl 7 afdd 9§91 & SR iR URERS
el @ foy S fOu 99 © S99 qd I euRadHa B 98 & M
wWHIfded Td Aplad © | gl 5 A @I AF, Igjde Pl PHH, AHIG Bl
SURTAT 3R 3ferdde Bl IMEATH BT [Ida= H= qrell AW 2| d]i &1 g v
Ffte fagm" T | 931 ¥ e &1 a1 B 537, sHHT IR e UPHR o, 3@
Hare @ oW @ €, 39 U # A8 &1 7 W 8k Fde 87 g9 dal §
fOaR &1 W a1 | Seafad fBar war B

I W 3 g ford A B &R SH 1wl wawe Y €| e fagmet |
dhael ARETER 8 W §, 59e IRl 9] & 9= qot wu # | dad © | R
MR TR B —fIeer & fagmi o1 95 A==l agfe |ifec @l = @l 3|
W], g&d 3R BRU wU Al P Ahd © | W H I PHBIVE, Yoll, SUTE],
gTef=T, 16T 1S 1 AR Bicll & | ISP GeH A geH Bl & ISP 8 Ydhe
BId 8 | HROT — ®Y BT 31 T 31D [ 2, FIfD 9971 MHAA & a8 Hell IhR
BSIUTH TSI B Wbl | WM, aRaT, A0, AfgHr, dAferdr anfe sre—fifedr sanfa
PR IAfRT B 3T M & |

IfeH TRFRT T MR YUl SF & ITANT YARTAS Bd H BRSD S&AT01
gorel | IR 8T & | daf  9rg qof 1, St 79l @ {6 JoR 4 g9 g8lvs
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H IBAT B, BT MY UaTd BNl & | daf H SoolRgd Saf S & IR TR BAN
FN—Edl 7 980 W FEUER BRIl Bl IS @ URYed H BRI ay g B
SqEfed ox fear o |

grEdl ITATed] & HEH IO, Widd ARAT Td G dei=ie 3idee”
QN faqg @1 f3AT| sWee 9 B HauUH YAl iR I=sA & drF B g dfeh
AR A9 & SR IR IaTT | gedl & 37U ¢RI R FUid = Bl a1 Ad9ee
A RIMFA e Foples BaRMed | 8aRI ay yd & gar a7 o |

IRMgpT <2 fAemery & A= ‘BUNe” Bl wdiel d 8 dfad o\ &
YR TR TRATY] & IR H, AMMYFH WAV RIGT & S S Slee ¥ 900 9
gd & fawa o WA Rigrd & oava a1 faar o | 39a ifaRad @wome 7 1fa
& Al el @1 gfdared <ged W g9l 9y gd € o) fear o
1. Wfd &1 9o fram

FHOME — T T faRTq S+ S |

=g — The change of motion is due to impressed force.

2. fa &1 fgdra fram

FHoME — I AN wHen Srad Frafees far g & |

=g — The change of motion is proportional to the motive force impressed
and is made in the direction of the right line in which the force is impressed.

3. Wfd &1 g fram

PHUME — T FINT FARTTfaRie |

=Jc — To every action there is always equal and opposite reaction.

e I=fIe AR 7 FIULH U S oI DI qqendT R 9 fhd
g B AR BT BA MBI TR SHA {42q DI T BRIAT| AT 30N
IId PedgA' H URANTRYE & T DI USATIRE I 250 9§ gd & yfaanad &=
fear o |
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A ARIRISTAT o9 gred AT foR e |
9 Id g Hd HFHAW quA PRI

Pythagoras’ theorem: The square of the hypotenuse (the side opposite the
right angle) is equal to the sum of the squares of the other two sides.

IREdl TAT! B JSMh ATEDRIEr” 7 o g g RREr
¥ SfIOTd, SISO, el SfedTd SR Usl & O & IR ¥ IR 4 R fqzq @l
AT | AU YT HH bliqged H G Td = T8 Bl 14 Qa1 | 3t A1 g,
I B U8 YRIP dicd UM B YR GR URTarad Bl 8 | [HcdThyol &
e P YA I PIB! Usel &1 Jal ¥ Ifedtad fHa1 1 gt 2 | (FTda—10.149.
1, 8.12.28, 1.6.5, 8.12.30, 1.35.9, 1.63.13 Td Iolda: 33.43)

e wreud ' 7 A a1 FT IR 2600 I9 Yd B fHar o | STafs
YT AADTI BT YT SIS &1 AT 400 a9 gd &1 & | G dfaar d 1100
UHR BT AT BT Seeld & | ST 760 Urell BT wanT fafy= anfoal & e
# o T © | I |l # v WIRed Ud F DI BT [IaRr 377l B |
39 WfRdr # 110 bR & fafhcdadr SuwRon &1 quid fhar 1T §, RN SuamT
fafr~ gpR & e # fhar AT &7 R |

agdererd ‘Hef axd’ B ARG SNl s B R /= S @ | e
A ST 2500 aY Yd AR F dal # afofd Nwefy diel & gAnT | 9gd Al el
HT IR {5 2 | axe dfar 7 siwefy dielf &1 g gz, <81 sanfe & |
afofd & | TR - FAYLH UTe, TAIEd d IRR AR &oar & R 4 PRy —
O, &% & g B WA B MR W FHIAT 2 |

Alk ETHER

—
TRIDOEH

c%s"¢
‘gavifel’ I S H & YR R FdUAH HAdg (A I INT s & 54
PY gfaurfed far & | udsifer = AR, ¥ear 3R $28T &l FHIT B, Uh AR &l

3
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.) O



Two Days National Conference, 2019 ¢ Emerging Trends in Science

Refy RrT o1 aRwIa fhar | Wifde vd a=fis I &1 Ha9: 86 INT U4 IS
YT B ®Y H IoolRad fhar g | A fhameil o sevsy W) 3 &7 4 Uy
3w AT fasm # o |

&qro] § URAY] db g gora—

Jfe &1 Jod o9, F9 IR 5 ISR F g1 g9 IR 7 Wifdaasr @t
M Ffwiss Wics Rigr (FicH Haad iR Bics 2ARY) §RT Ukarad
o T B | Frag H gie & gor, e &1 wipiie a2df & yanT 9§ fud
PR BT S TS A BRI ay gd &1 PR o1 737 o | ord Bl afdep <A area
# UPfa & e M €1 § iR 3= fEl 9§ gftc &1 gord gor 7 |

FIY SICS

AT o1 JABISS Bies AN, Jie & Jo & ARAT A WRI H Bl
2| SED IR gie H I W g3 yard €, I 9 URARe Wi (Fermfied
fhfoed) # @ € | 5 Uerf o & Ugel uere WRAT] WK WR BT © | O 8
A e (T ffTes) @ ol @ ¥ 1 39 fl e WR R gH
AT (GfFeTaR) TR B Mg B YR Afia & =i 7@ 8 | 39 IHR
B HE W § b, e § S W1 329 Yifde aqu € 9 98a & HHIg @
JEATTT T | FaRerd giex a1 g | faird g=rd auf § gfe gord & ar H
JFThTSS Bies RAGT Aaqg RIgTT © | 3vde # Gite goid & el TaerRon
H Ui el Bl g9 | SRR AT & | Sfafd difde f[as 8% uifiéed vd
T & FAFT § R R B |
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it JoT= DI ATYRN BT Il Aifcred! & Jhrgs Bles g Ud dal §
oA T gt / FaRill ® @1 WY a1 add H SHl g o B gAd B 2 | gl
TE B el — gite gord 3l fafi= yaR ¥ aRaiid a4 © | afed gfte gor 1@
BT S Bics RIgT add ¥ aT didl & | fo778 steT—arer Ifq & & Afua fovan
SR A1 Ueb | HoN BT g&T (IhIgs bics Rigr) fawRid s dei oy i g
o1 g& (Afew fagm) fAeaa 8| S Well & I[IHS 31add U of & 31Uiq
Gfte gor | I BT TeT TS 81 & TR A1 Te—3TeT © | U P AR Alfgd
HifcreT Td T § T SAR BT 919 T 3199 © |

InFINITE D NaNIsM IxmINITE DA NAMISAM
D Ca Oy 5 0o02% o0ao Ca
SSEEFER 300 S ORERS3950
oF ?53 72 - 5

3 = 7 2%
SO SO

r— _o-"_"-\_.o-—-\_o—\.o-'_ﬂ-\_ﬂ_l_-l"-"‘_ﬂ-\.-‘-"r" -

INFINITE SILENCE

INFINITE SILENCE S

gfte Gor 7 IAwIss Bics G & IR 3= T & URac-Teilal
&, foRT gore &l 3TUR, SRATAT TG 8 | Fay Tfcreier va gfcieror alRkaceia
RN b IR RET & w0 H I~ Bl © | o GURRET ded © | dfess fagme &
ATAR AURIET 3 2T & &F Rra (§Y dca) ¥ uRaceie wfdd (IPpfa) B
T BT B | YIRS wiee ¥ S uRad-Rie Iuif der € 98 Ui UBR @
o= gt € — I, Ifacem, &, #ex vd e o 9 gwies & faf=
AN F I © | ST UBR e e & R gfte gor # w4l 4ifae uared
Ue HEREI — AR, IR, o, STt Ud Al & gIRT Sl < &l ard, fosT iR
P% & A= FANT H I BT © | Wi e gd afde fasma sl wig | 3=
IR A9 & Ui Bl TH B UHR BT Foid dl IRART Pl YT & ¢ |

A TP B JAMER R URATY] & s H FARRIBT g™ Td gAHAD
JTIeT o UICH B © SR S aRI AR A= Perrsil § Formctd MaeT e
Solag i< BRI © | IS O & URHI[SI H ! AT e —3TelT Bl © | M
Groll 7 31d Ig ORI TOMRI & MR R WRIfUd fHar 2 & q=A] & e

(Fa Ui Uifiddhed) STURAT UIicdhd — BRAM (a0, Beed, IR, HHH);

5
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I (Jfgrl, er8, R, gerdsiv) € | Jofaifdd & faft Sl & wu A
&I — BICH (Selagiicd \IY), S/ o i (BHGR AMNDHII Ie), T3t
(FrfaTemel e ge1), YIS (THcTHyuT dd) | Urfiddha HI dal H guy dca
3R 9l &5 Bl Ui (Afd) Hel T & | aReid H GeA1Y] S &3 H ¥ Il
S 9 I B © Sl RET & W0 H =T Y& ATHR @ URall[dheb RS BT
21 39 geATupel # S 2 9o &5 H O 9 o1l B | 2 9t & IR S
H B S8 U AAM BIAT & | geo] uaref RET & w9 § g9 Ml (9+H1973)
aIeT B B |

String in 2+1 dimenslens

Wariken | Polscinai e

gFwse Bies NG & AJAR T A H TfT B drel FEA1Y] TS
M (SH) H qIe A 8 | 99 U R SRl axas dri+d RgT H aefdn
2 TI I% 26 I Td 24 AR H I BT ST © | I 3Tl Iaeld Wi
BRATS REIT # 4 ARATHN T 64 IMIRTAT H el B ST © | 3 H 3Taprey,
AT B FEFIBROT H 192 MMIRAAT H ST Bt U 2T I w7 77l 2 |

@ Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

T 7w Anfl A vy =’ | Swar T § e, wede gie @
T BT ol JMMER & AR U HAdg ATl & = URAINT & | Ridg
T 3eR ' H B W Gfe DI =T AR © | 9T 1 T 3 AR 191 I
It Rl 192 Il H YoH HAUSH H A © | GUH I B UAH Fal H AR
T Bl TR fhd g faf=T Al 3§ gitc a1 & 8RBl IR HRAT & |
JAP AR & WR gaad DI {harfafd &1 I o7+ aret Famell & drd Sel |
TR BT & | U2 a1 1 [ ARG ol 8 Famdl & 24 Ual H BT TS B |
2 ¥ 9 ARl H 192 Rad Ml # 192 ARXRIT DI YH AV & 192 Jal H
R qde feam ar 21 192 RfGTai S 192 o yeH Avsdl H & S 94
Huse H 192 ail ¥ T B TS B | 3HD IR RIAE D YIH qosdl 2 4 9
Jad! B 2 | 9d AU # HHAGE TN W ARAT DI TS T | FI[AS ¥ 8, 24, 64 TG
192 1 AT ST Gie B T # YW AvSel & YoH Sl B AR Bl TS 7, T§
A I & gere] & guR RET & A= sl | gy & S avTeR &, Sif
GO AT U B B |

qAT9] | faq 9914

=1 UpR & URATIRIT BT 991 Gite Jora | wifad uarell & R o
I B gl 7 | Wifds defe 9 W ueref & w9 ¥ uRaifia &, w—eg
URATY] AT 37 Y H T 1 3ifH A B 3R 9 8 ReR €| g v | A al
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Opportunities in Life Sciences & Biotechnology for
Scientists and Researchers

Dr. A. S. Ninawe

Ex-Advisor, Department of Biotechnology, New Delhi-110003.
E-mail: ninawe @ gmail.com

“It is science alone that can solve the problems of hunger and poverty, of
insanitation and illiteracy, of superstition and deadening of custom and tradition,
of vast resources running to waste, or a rich country inhabited by starving
poor... Who indeed could afford to ignore science today? At every turn we have
to seek its aid... The future belongs to science and those who make friends
with science.”

—Jawabharlal Nehru (First Prime Minister of India)

Biotechnology is making progressive growth in education, research and
employmentcreationto bring self-sufficiency in biotech industry. However, there
are still impediments in the improvement of quality education due to inadequate
infrastructure in most of higher educational and research institute in India. This
gap is slowly bridged with the accelerated progress from its nascentstage with
the establishments of large number of educational hubs offering graduate, post-
graduate and doctoral education in various disciplines of life sciences and
biotechnology. Human Resource Department (HRD) and other scientific
ministries in India are supporting the programmes and schemes for the
promotion of life sciences. The Department of Biotechnology (DBT) is promoting
research and education in the sector tobring transformative changes through
capacity building and the leadership development.

Introduction:

India’s efforts in education and R&D arerated at par with the world class
research. The infrastructure has been largely expanded in science based
educational and research institutes with increased budgetary support. This has
resulted inimprovement of the knowledgelevels of youth at school and college
levels withimproved infrastructure for education. The establishment of state-
of-art research facilities hasencouraged science graduates especially the
biotechnologists in life sciences to take up research as a profession. The
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establishment of Centres of Excellence for promotion of scientific
researchcaterswith research incubators at schools and colleges supporting the
vibrant biotechnology sector to carry out discovery-oriented research by the
students. In India, until the 1960s, biological research was largely directed
towards pragmatic applications in agriculture, nutrition, and public health. The
modern biological research came into being much later. As a stepone, 1ISc,
Bangalore established a laboratory with groups of scientist working
afermentation, pharmacology, and silkworm biology. The first truly modern
‘molecular biology research unit'was established in 1962 as a branch of the
Tata Institute of Fundamental Research (TIFR) in Mumbai, an institute originally
devoted solely to physics and mathematics. In the late 80’s i.e. in 1986, the
National Institute of Immunology (NII),whose initial goal was to develop vaccines
broadened its scope several years later and is now conducting a wide range
of basic biological research. The Center for Biochemical Technology, which was
initially as a producer of biochemical reagents in India in 1977 was renamed
after ‘The Institute of Genomics and Integrative Biology’ in 2002 with the
required infrastructure and facilities for conducting research in basic sciences.
The National Facility for Animal Tissue and Cell Culture was established in 1988
as a repository facility and distribution center for cell lines. In 1995 it was up-
graded as a full-fledged establishment known as The National Center for Cell
Science (NCCS) in 1995. India is investing heavilyin the infrastructure
development for promotingresearch facilitiesin life sciences and biotechnology
andalso upgrading to bring them on par with similar facilities available in the
USA and Europe.

Science and Technology Education in India:

In India, there has been rapid advancements in S&T, strategically
important for generating a critical mass of highly educated and skilled
manpower at secondary and tertiary level. This isproviding quality education
in schools and institutions of higher education. In theglobal arena the scientific
and educational contributions by Indian Institute of Technology (lIT), Tata
Institute of Fundamental Research (TIFR) and Indian Institute of Science (11Sc)
have been greatly recognised and India has acquired the status of a knowledge
economy with a huge infrastructural base to support the education
system.India’s S&T capability is growing very fast and India is rated the third-
largest scientific and technical manpower in the world. However, India still has

13
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.) O



Two Days National Conference, 2019 ¢ Emerging Trends in Science

to harness its knowledge potential since a large pool of youth is availablein
the Country. Thus youth can be a positive force for development provided they
have given opportunities of knowledge gain through educational and skills
improvement to contribute in a productive economy.

Educational- Research Policies:

The Scientific Policy Resolution (1958), the Technology Policy Statement
(1983), and the Science and Technology Policy (2003) of the Government of
India are the indications of the continued political commitment to support S&T
and represent a vision for its development. NSTP-2003 of the Government and
the Vision Statement on Biotechnology by DBT provide a framework and give
strategic direction to different sectors to accelerate the pace of development
of biotechnology in India over the next ten years. Among the developing
countries, India is one of the countries which recognised the importance of
biotechnology as a tool to advance the growth of the agricultural, health and
environment sectors as early as the 1980s. Since then the policies focussed
on promotional programmes that have progressive growth of biotechnology.
The government policies that promote the development of biotechnology have
encouraged the participation of industry and academia, which has increased
the sustainable growth. The need was addressedto the development of skilled
manpower for the successful implementation of mission based projects in S&T
and biotechnology.The central government spent around 4% of a grant annually
of its gross domestic product (GDP) on education focusing on the streams viz,
information technology, nanotechnology and biotechnology, agriculture, human
and animal health, environment protection and development of new value added
products, processes and techniques/tools.

India has witnessed a spectacular growth rate of more than 30% in
biotech sector during the past five years. The bio-pharma segment has shown
the highest growth rate (67%). During the last 25 years, the transition occurring
in biotechnology has invariably experienced different degrees of transformation
in terms of policy, education structure, infrastructure, human resources in
biotechnology areas like health, industry, agriculture, environment and animal
husbandry had some or the other biotechnological applications. The
pharmaceutical industry is for health-care products, the largest user for
developing vaccines, medicines and diagnostics, clinical and contract
research.In agriculture the approval of the Bt gene being spliced into cotton
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seeds, genetically modified crops and the hybrids with seed firms and tissue
culture laboratories. The biotech on manufacturing and services sector has
opened increasing markets for new products as a sunrise industry sector
requiring a huge mass of skilled labour.In India, agriculture and pharmaceutical
sectors are more visible than industrial and environmental sectors by addressing
innovation and product development issues beyond the public and private sector
scientists and industry.The students coming out after secondary, higher
secondary and undergraduate educations are not adequately engaged in
research and development activities. This is a critical need to be addressed
through quality improvement in academic institutions and with focus on skill
development. The participation of the academic institutions and industries
through Public Private Partnership can further harness the education sector
better and create a platform for research to help in teaching and practical
training of students. To prepare the biotech students in higher education
Biotechnology Finishing Schools are run by Union States of India and managed
by private partners Association of Biotechnology Led Enterprises (ABLE),
Bangalore. However, these schools need to be well recognized under the formal
system such course curriculum of the students with credibility.Institute of
Bioinformatics and Applied Biotechnology, Bangalore, offers post degree
diploma courses and training in bioinformatics and biotechnology, as well as
in entrepreneurship. The opportunities IBAB is also providing hands on practical
training, after biotechnology degree courses at other institutions but the efforts
are very limited.

Investments in R&D Sector and Biotechnology:

There has been a significant increase in the Government funding for
science and technology. There are more than 22 central funding agencies
responsible for sanctioning grants for science and technology research in the
country for extra mural sponsored projects. Its aim is to develop research
capability, infrastructure and excellence in research and education.India is
working hard to improvement of the quality of science by injecting more funds
and creation of new scientific institutions to fill the gaps in research and
education. India’s investment in R&D with a budgetary provision of about US$
66.5 billion for supporting research ramps it at 6™ position in the world. The
funds allocated for higher education are not sufficient to pursue quality research.
Biotechnology is the future of the country and the private sector is the driving
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force of biotechnology supporting industrial R&D and production capabilities
which in turn greatly influences on human resource development.The Indian
government has introduced various start-up intellectual property protection
schemes to ease patent filing to promote awareness and adoption of IP rights
for protection and commercialising of IPRs. These schemes provide access
to high-quality Intellectual Property services and resources.Institutions under
the Government of India are further extensively promoting research parks
technology business incubators (TBls) and (RPs) which would promote the
innovative ideas till they become commercial ventures. This may take a lead
in basic and applied research in India and is likely to boost up better than past
and at present.

The Department of Biotechnology is the scientific department of the Govt.
of India in the Ministry of Science & Technology, promoting biotech education
in the country. It interacts with stakeholders, students, faculty, experts, academic
institutions, research institutes and the biotech industry. Since the establishment
of DBT in 1986, the major focus was on integrated human resource
development to cater to the needs of R&D, teaching and biotech industry
promotion. It plays a pivotal role in student development by promoting the
quality biotech education. The higher secondary students are being nurtured
with excellence at undergraduate and post graduate level by providing practical
training and minor research exposures. The PG graduates in biotechnology
are given training with stipend in industries. Fellowships for doctoral and post-
doctoral research with integrated teaching approach are provided for pursuing
basic and applied research in biotechnology and integrated sciences.
Opportunities are created for training research scientists by providing a forum
for interaction in the form of seminars/symposia, short term training courses
in advanced techniques and associateships for training in leading national and
overseas laboratories.

Educational Programmes in Biotechnology:

Post-graduate Programme in Biotechnology:

In the initial phase, DBT had given emphasis to a HRD programme for
intensive teaching and training of young students, the training of scientists and
technicians at various levels, from research associateships to midcareer
scientists, and exposing visiting scientists from advanced countries to newly
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developed techniques used in biotechnology.In 1985-86, DBT started courses
in Biotechnology in six universities, just thereafter two and a half decades it
was expanded to over 72 universities today.The teaching programmes have
been expanded in different specialisations such as general, agricultural,
medical, pharma, environmental, marine, industrial, bio-resource, veterinary,
food and bioprocess engineering. The implementation of the scheme during
the last three decades created the best model for producing quality students,
teachers and researchers. Faculty is creating a nucleus for research work with
industry and R&D organizations. The M.Sc./M. Tech. graduates in biotechnology
and bioinformatics meet the need for quality teaching by sharing faculty and
infrastructure through partnership with UGC. The placement of students is
tracked with the established placement cells of the respective universities to
help students in finding placements and by organising campus interviews.
Although efforts have been to improve biotechnology education to provide
adequate employment opportunities to the PG and Ph.D. students, the students
have not been well preferred to take placements in the industrial establishments.
The Young Entrepreneurs Scheme (YES) encourages students towards
entrepreneurship. Other programmes include BEST (Biotechnology
Entrepreneurship Student Teams), Junior Research Fellowships (JRF) and
Senior Research Fellowships (SRF). A postdoctoral fellowship is being
supported through Indian Institute of Sciences, Bangalore, for selection for Post-
Doctoral Fellow (DBT-PDF) programme in India. For the faculty, there are short-
term training courses (2-3 weeks); Biotechnology Overseas Associateship
programme; visiting scientists from abroad programme; distinguished
biotechnology research professorship; National Energy Bioscience chair;
Energy Bioscience Overseas Fellowship; Ramalingaswami fellowship;
Wellcome Trust fellowships by the DBT; National Fund for Basic, Strategic and
Frontier Application Research in Agriculture (NFBSFARA); and the National
Agricultural Innovation Project (NAIP) by ICAR are available to enrich the
knowledge in the field of biotechnology. India has also taken initiative for biotech
development with close interaction with the state governments, particularly
through state S&T councils in terms of developing biotechnology application
projects, demonstrating proven technologies and providing training in human
resources in states and Union Territories. The DBT has launched several
programs to encourage entrepreneurial activities that to support industry with
creation of scientific and technical competence particularly the entrepreneurship
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development for industrial expansion.

The Biotech Industrial Training Program (BITP) provides industrial
exposure to biotechnology post-graduates.By enhancing the employability is
also bridgesthe skill gap between students produced by the universities and
requirements of the industries, the Department initiated Biotech Industrial
Training Programme in 1993-94 to provide industrial training to M.Sc./M. Tech
students in biotechnology. This programme is mutually beneficial and is highly
popular with students as it gives them first-hand experience of industry
environment. This also meets the expectations of the students as well as
provides opportunity for industries to select their prospective manpower in
biotech companies. Many finishing schools have been introduced realizing the
development of soft skill training in professional life finishing school are also
required for the perfection of education at schools and universities and also to
address various other issues in biotechnology and life sciences education and
business planning. These schools are addressingthe gap between industry and
academic curricula, by exposing students to crafted courses suitable to meet
the needs of industries.

Skill Promotion in Biotechnology:

In India, there is an increasing demand for skilled human capital to meet
biotechnological research and develop biotechnology-oriented products.
DBTthrough its Biotech Industrial Training Program (BITP)is supportingthe
private institutions for conducting trainingsinhealthcare companies, agriculture,
bio-services, pharmaceuticals, etc. Biotechnology has grown in India in almost
all the sectors which includethe medical field (healthcare/pharma),
bioinformatics, agricultural biotechnology, bio fertilisers, bio pesticides, national
bio resource development, plant biology, marine biotechnology, etc. The skill
set of biotechnology is imparted through courses such as the BSc, BE, BTech,
the 5-year integrated BTech/MTech) and is also at post-graduate level (Msc/
M.Tech). DBT is supporting biotechnology programme in general biotechnology,
agricultural biotechnology, medical biotechnology, marine biotechnology,
bioinformatics, industrial biotechnology and pharmaceutical biotechnology.
Newer areas, such as functional genomics/proteomics, cleaner technologies,
gene therapy, bio-safety, molecular and human genetics, rational drug
designing, upstream and downstream processing for recombinant products, IPR
and patenting in biotechnology, etc.are recognized as top priority areas
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according to the national biotechnology development strategy of DBT.

Innovation in Science& Research:

To attract the best brains for pursuing basic sciences, DBT initiated DBT
scholarships in biology since 1989 for 20 topers in 10+2 biology examination
conducted by CBSE. This scheme has been expanded to cover State Boards
from 2006-07, and the number of scholarships has been increased and made
attractive.The Government has launched a new Scheme, ‘Innovation in Science
Pursuit for Inspired Research’ called INSPIRE. It is an initiative for attracting
talent to study science through a long term programme. The scheme is
promoted through the Department of Science and Technology for youth
promotions based on performance in the school board examination.The
scholarships provided for pursuing degree-level courses in natural sciences,
doctoral level fellowships and faculty positions for post-PhD professionals, along
with assured research funding over a period of five years. The Department of
Biotechnology supporting‘Star College Scheme’ to improve hands-on-exposure
and practical training of the biotechnology component in existing life sciences
areaswith an on the development of biology and biotechnology with creation
of trained manpower by exposing the students and technicians to recent
developments in the area of genetic engineering and molecular biology and
biotechnology and their exploitation in industry, agriculture and medicine.

Womenin Life Sciences & Biotechnology:

Women are role models for future developments in research and scientific
programmes, however, their achievements are not recognized well in all the
fields including science and technology. While women undertake education at
graduation, post graduation and doctoral levels, most of them are not actively
engaged in further research. The need was addressed by various funding
agencies by supporting research schemes exclusively for women. University
grants commission (UGC), Department of Biotechnology (DBT), Science and
Engineering research Board (SERB), Department of Health research (DHR)
and Department of science and technology (DST) have launched separate
schemes exclusively for women having aptitude towards research in science
and technology. The Department of Biotechnology is supporting Biotechnology
Career Advancement and Re-orientation Programme for women Scientists
mainly for the career development of employed/ unemployed women scientists
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by providing extramural research grants in the areas of Life Science and
biotechnology. The scheme has also been extended to unemployed women
scientists’ after a career break so as to help them undertake independent R&D
projects. Women participations greatly accepted in adoption of appropriate
technologies and knowledge to disseminate technology in entrepreneurial parks/
women development centres to develop rural folk.The scheme also enhances
the participation of Women Scientists in Biotechnology Research promotion.

Life sciences and biotechnology enterprises and companies, which
includes businesses that use biotechnology, such as medical laboratories, IT
bioinformatics, biotechnology ventures, pharmaceutical, chemical, food,
agrochemical, and seed companies are finding ways to spent their earnings
on promotion of research in S&T and biotechnology. They are investing in social
awareness creation and train the community in farm based activities to promote
new hybrids and biotech crops with a future strategy to market their produce
in a better way. The research is being pursued on genetic engineering and
molecular biology aspects by taking responsibility of genes and gene based
products and GMO based and recombinants with their adoption to the
environmental conditions and human ethics.

North-East Connect in S&T & Mentorship:

DBT is promoting science education programme in the North-Eastern
region for imparting good science education at school level with the creation
of suitable platforms to access modern laboratory facilities. A scheme is being
supported for the establishment of “Basic Science Labs in Senior Secondary
schools (BLiSS)” across the North Eastern States of India with an objective to
promote education in Basic Science at Senior/Higher Secondary level and to
attract brilliant students to multidisciplinary research areas. The science lab
will be a common lab for all science subjects, which includes Biology/
Biotechnology, Chemistry and Physics. A good level of competence has been
developed in R&D in North East Region of the country through mentorship in
Biotechnology with a programme promoted by DBT-North Eastern Region-
Biotechnology Programme Management Cell (NER-BPMC).A mentorship
programme is also being supported for qualified post-doctoral scientist through
in house training by BIRAC through Biotech Ignition Grant.

20
O Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

Promoting Research among the youngsters:

The Department is providing support for holding national and international
seminars and symposia, organising popular lectures by eminent scientists,
providing travel grants to students and researchers for participation in
international conferences as well as organising exhibitions to showcase
products, processes and technologies. These scholarships provideopportunities
to young students and researchers for interaction with leading national and
international experts which helps in shaping their future career. Proactive efforts
by Government with industries to address the gap in skill sets of students are
enhancing the employability of students and improving their career prospects.
This may create further opportunities for life sciences students in agri-based
industries involved in production of transgenic plants, seed industries, tissue
culture units, agri-chemicals such as bio fertilisers, bio pesticides etc.,
environmental amelioration, pharma industries for diagnostics, vaccine, new
drug molecules, clinical research organisations for clinical trials, bioinformatics
industry etc..

Brain Drain/ Brain Gain:

The educational and research fellowships supported in life sciences and
biotechnology to make the youngsters entry into the professional career as
scientist to address the discoveries in agricultural science to understand soils
and their chemistry, new strains of crop plants that are resistant to diseases
and yield more food per cultivated acre. Scientists and professionals working
abroad in the area of life sciences and biotechnology can be attracted to come
back to India for accepting the research positions for promotion of quality
education, research and excellence. The schemes supported by the
Department of Science & Technology and Biotechnology though fellowship
programmes help brilliant scientists and engineers from all over the world to
take up scientific/ research positions in India. The fellowships are scientist-
specific and allow them to work in any of the scientific institutions and
universities in their discipline. Eligible scientists are given regular research
grants through the extramural funding schemes supported by various S&T
agencies of the Government of India. Scientists and engineers of Indian origin
from all over the world are encouraged to take up scientific research position
in Indian Labs through schemes like Ramanujan and Ramalingaswamy
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Fellowships. Ascheme also exists in the area of biotechnology called
Ramalingaswamy Re-entry Fellowship supported by the Dept. of Biotechnology
for biotechnologists exists to provide attractive avenues to pursue R&D in Indian
institutions.

Make in India Movement:

Make in India movement is spreading its wings across different industrial
clusters in different streams of education, vocational training and in professional
research. The skill based infrastructure development enable the youth and
professionals to upgrade their knowledge as per the job requirements continuing
with their learning process. Considering India’s facing lot of challenges in
absorbing the educated youth especially in R&D institutions/ industry and the
private sector. Biotechnology education system is focussing on skill based
education through education programs at vocational schools, technical institutes
like ITls, colleges and universities.

Conclusion:

India needs to get actively engaged in access, equity and inclusion in
science, technology and innovation both at national and the global level. The
Science & Technology policy supports the alignment of technological innovation
with social values in meaningful manner. The S&T sector with facilitated
developments led to a New Horizon in education by bringing research
excellence through adoption of Responsible Research and Innovation.The life
sciences and biotechnology sector is accelerating the economic growth that
needs to be addressed at the sustainable level. This will provide potential
opportunities areas in biotechnology and life sciences which can drive the
developments and bridge the research gaps in education and research.
Ultimately the movement will encourage scientists/ engineers to work with social
scientists through inter-disciplinary learning and will help to understand the need
of the community through creation of good avenues in life sciences and
biotechnology.

* The author was working in the Department of Biotechnology as Scientist “G”
and Advisor, dealing with the Programme area of Aquaculture and Marine
Biotechnology. The views expressed are of Authors and not that of the organization
to which he belongs.
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Impact of Global Warming on Ecosystem, Food and
Health in 21t Century

Prof. Vinay Kumar Singh*
Department of Zoology, Deen Dayal Upadhyaya Gorakhpur University,
Gorakhpur, 273 009, UP, India

Abstract: Rapid and continued loss of biodiversity is increasing at an alarming rate.
Human pressure on earth ecosystem and climate is accelerating many folds. The
problem of fresh water crisis; floods/ sea levels; dangerous pests/ vectors will be
increased with increasing average temperature of earth. Terrestrial ecosystem, play
an important role on earth. Rise in 3°C temperature of earth may cause extinction of
25-30% of plant and animal species. Ocean acidification due to higher CO,
concentration in oceanic water will affect the survival of corals, shelled animals. It has
been predicted that upto 2050 agricultural production of most developing country will
significantly reduced. Heat waves, floods, drought will be increased many fold and
ultimately it affect the human health. Immediate remedies to check the warming of earth
is required by scientist, social thinker and policy maker to make the earth environment
sustainable for human beings.

Keywords: Global warming, temperature, food, health, disease.

Introduction

In twentieth century average temperature of earth surface is increased
0.74+0.18 °C (1.33+0.32°F). IPCC (Interogovernmental Panel on Climate
Change) stated that the increase in global average temperature is mainly due
to anthropogenic activity. Loss of biodiversity, acidification of oceans, loss of
wetlands, bleaching of coral reefs, increase in allergy-inducing pollen and
neglected tropical diseases are the major problems associated with global
warming. (Borenstein, 2007, Katiyar, 2010, Singh, 2016). Rapid and continued
loss of biodiversity is taking place at an alarming rate. The ecological footprint,
which measures the extent of human demand on Earth’s ecosystems, has
tripled since 1961, showing that the planet earth’s resources are being used
at a rate 25% higher than their ability to regenerate (WWF, 2006). Increase in
warm weather caused rapid melting of glaciers and ice caps, which in turn will
raise the ocean levels affecting coastal areas.

Impact on agriculture, forest & ecosystem-

Climatic change along with rise in human population and mis-
management of fresh water has caused heavy loss of fresh water on earth
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(Dutta, 2009). Of the total water resource of the earth, 97.3% is salt water and
the rest fresh water. Out of 2.7% fresh water 77.2% is frozen/ice, 22.4% ground
water, 0.35% lakes and ponds and 0.01% in rivers and streams. Agriculture
uses maximum amount of water in the world and puts lot of pressure on ground
water. It has been estimated that the drinking water needs 2.7 L/capita/day or
(1M?®/year/capita) (Das, 2009). In tropical countries a rise in temperature 1.0°C
will decrease the production of crop, especially wheat and maize. Increase in
global temperature about 3°C will reduce the agricultural production of Asia,
Africa and Central America by 30% to 40% (Katiyar, 2010, Singh, 2016).

1. Crop production may increase in high and mid-latitudes, if local average
temperatures increase more than 1-3°C, but their overall global production
will decrease.

2. There will be high risk of hunger in lower latitudes, especially dry and
tropical regions. Crop productivity may decrease even small changes in
local average temperature of 1-2°C.

3. Risks of droughts and floods will be common in subsistence sectors at
low latitudes.

4.  Adaptations by cultivation cycles of crops may maintain cereal yields, if
warming remains modest.

5.  Adverse effects of global warming may cause vyields of aquaculture and
fisheries.

(source- Climate Change and its Implications: Which Way Now? by Professor
Praveen Jha for the Commonwealth Foundation, Centre for Economic
Studies & Planning, Jawaharlal Nehru University, New Delhi, India)

Natural forest ecosystem are great resources for wild animals, fuel wood,
fodder, timber, herbal medicine including raw materials for paper and pulp
industries. In India 22-23% land area are occupied by forests (Das, 2009, GFRA
2010). GFRA (2015) noted that the forest cover is slight increasing 0.8% of
total land area of country. It has been estimated that India has lost about 45
million hectare of forests wealth, of which only 6 million hectares have been
replaced (Sharma, 1987). The main cause of deforestation is an increase in
human population, livestock and agricultural field. Urbanization, industrialization
construction of NH roads and mining activities are major important factor, which
speed up the deforestation activity. Biodiversity is the number of animal/plant
species in a particular ecosystem of a region, which is important for both man-
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made and natural ecosystem. If current human growth and resource
management pattern do not change, we will lose many important species of
plants and animals on earth and the ecosystems of the globe will become
unsustainable.

1.  The combination of climate change and associated disturbances like
flooding, drought, wildfire, infestation and ocean acidification, in addition
to other contributors to climate change such as land use change, pollution
and over exploitation of resources will exceed the resilience of many
ecosystems.

2. Beyond 2050, terrestrial ecosystems, which play an important role as
carbon sinks, may reach the upper limit of the absorptive capacity or even,
decrease their net carbon uptake.

3. Ifincreases in global average temperature exceed 1.5-2.5°C, around 20-
30% of plant and animal species may become extinct.

4. Ecosystems goods and services, like water and food supply, will be
adversely affected by projected major changes in ecosystem structure
and function, species’ ecological interaction and geographic ranges.

5. Increasing ocean acidification due to higher CO, atmospheric
concentrations will harm corals, shelled organisms and dependant
species.

(source- Climate Change and its Implications: Which Way Now? by Professor
Praveen Jha for the Commonwealth Foundation, Centre for Economic
Studies & Planning, Jawaharlal Nehru University, New Delhi, India)

Impact on health-

According to researchers in different part of the world, climate change
impact on public health will be extensive, ruthless and affect all sectors of the
public health system. Global warming will stir up the plague of malaria, dengue
fever, Hantavirus (lung disease- pulmonary syndrome (HPS). and vector-borne
diseases (Murugappan and Subbarayan, 2010). Dehydration is one of the risk
factors linked to kidney stone disease. It is predicted that by 2050, higher
temperature will cause an additional 1.6 million to 2.2 million kidney stone
cases, up to a 30 % growth in US (Murugappan and Subbarayan, 2010).
Climate variables are able to affect the prevalence, intensity and geographical
distribution of helminths, directly influencing free-living larval stages and
indirectly influencing mainly invertebrate, but also vertebrate, hosts. The impact
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of climate change appears to be more pronounced in trematodes, and is mainly
shown by increased cercarial production and emergence associated with global
warming.

Schistosomiasis/ fasciolosis is a parasitic disease that affects 200 million
people in different countries; and frequently referred to as the second most
important parasitic disease after malaria among the infectious diseases of
tropical and subtropical countries. Schistosomiasis/ fasciolosis third most
prevalent parasitic disease in the world in terms of overall morbidity burden,
socio-economic and public health importance and human impact. Alveolar
echinococcosis is currently the only cestode disease which has been
accelerated by climate change. Incident of increased nematodiases, including
heterakiasis and different helminth disease, trichostrongyliases and
protostrongyliases, ancylostomiases and dirofilariases, intensively analyzed with
regard to climate change (WHO, 2006; Mas-Coma et al., 2008, Singh, 2016).
Some studies suggest that increase in death toll figures for climate change-
induced diseases will hit about 185 million lives only in sub Saharan Africa by
the end of the 21st century (Christian Aid, 2006).

Indian public health system is very weak and fragile e.g. more than 1500
people die of gastro-intestinal infections every day, tuberculosis kills more than
1000 per day, about 20,000 people die of rabies per year, about 20,000 people
die of poisonous animal bite. Vector borne diseases such as malaria, dengue,
JE, chikungunya, kalaazar are panic problems in our country. H.N. a swine flu
known as pandemic influenza of 2009. This is new strain of influenza virus. It
is the recombination between the influenza viruses of man, animal and birds.
The symptoms include high fever, cough, sore throat, loose stools and difficulty
in breathing. It was reported in April 2009 in Mexico and affected 168 countries
including India. WHO declared as pandemic on 11 June, 2009 (Hati, 2009).
Dengue as an important public health concern globally about 100 million
persons affected annually from the tropical and subtropical countries (Gubler,
1998).

o Increases in malnutrition and consequent disorders, with implications for
child growth and development;

o Increased deaths, disease and injury due to heat waves, floods, storms,
fires and droughts;

. Increased burden of diarrhoeal disease;

o Increased frequency of cardio-respiratory diseases due to higher
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concentrations of ground level ozone related to climate change;
Altered spatial distribution of some infectious vector-borne disease.
IPCC (2014) noted that effects climate change between 2030-2050 is

expected to cause 250,000 more deaths per year from malnutrition, malaria,
diarrhea, neglected tropical disease and heat stress. Its direct damage cost is
estimated to be between USD 2-4 billion/year by the year 2030 (Table-1).

Africa and Asia, because of their geography and housing of the largest

numbers of vulnerable people, their multiple stresses and low adaptive
capacities, will be most affected by climate change. According to Stern (2007)
problems related to climate change in different continent will be-

Africa

Asia

Over 200 million people may be exposed to water stress within the next
two decades, exacerbated by a rapidly growing population.

Climate variability and change will severely compromise food production,
decreasing yields in some areas by as much as 50% by 2020.

Over-fishing and rising water temperatures will decrease lake fisheries
resources.

Within the next 2-3 decades, the melting of glaciers in the Himalayas will
imply more floods and less water resources, progressively decreasing
river flows.

Climate change along with increasing population’s pressure will decrease
freshwater availability, adversely affecting over 1 billion people North Asia.
Increased flooding from sea and rivers will affect coastal areas, greatly

affecting South, East and Southeast Asia’s densely-populated mega-delta
regions.

By the middle of the century, crop yields could decrease by 30% in Central
and South Asia, while increasing by 20% in East and Southeast Asia.
High risks of hunger are projected for the developing countries in the area.

Floods and droughts will increase endemic morbidity and mortality due
to diarrhoeal diseases, as well as the spread of cholera.

The climate change was forecast in the study using models of global

warming obtained from the Intergovernmental Panel on Climate Change (IPCC-
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2007), ivih assessment report, According to them global average temperature
increase largely based on emission of future green house gases (CO, and
Methane) (Murugappan and Subbarayan, 2010). The integrated approach is
essential solve the problem by public awareness and primary education of
pollution and the effects of global warming.
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Table-1. Different degrees of temperature rise of global warming and their possible climate impacts.

Temp
Rise (°C)

Water

Food

Health

Biodiversity

1°C

Small glaciers in the
Andes  disappear
completely, threatening
water supplies for 50
million people

Modest increases in
cereal yields in
temperate regions

At least 300,000
people each year die
from climate related
diseases: diarrhea,
malaria, and
malnutrition.

At least 10% of land
species facing
extinction according
to one estimate)
80% bleaching of
coral reefs, including
great Barrier Reef

2°C

Potentially 20- 30%
decrease in water
availability in some
vulnerable regions, e.g.
South Africa and
Mediterranean

Sharp declines in
crop yield in tropical
regions (5- 10% in
Africa)

40-60 million more
people exposed to
malaria in Africa

15-40% of species
facing extinction
(according to one
estimate, High risk
of extinction of Arctic
species)

3°C

1-4 billion more people
suffer water shortages,
while 1-5 billion gain
water, which may
increase flood risk

150-550 additional
millions at risk of
hunger

1-3 million more
people die from
malnutrition

20-50% of species

facing extinction
(including 25-60%
mammals, 30-40%
birds and 15-70%
butterflies in South
Africa

4°C

Potentially 30-50%
decrease in water
availability in Southern
Africa and
Mediterranean

Agricultural yields
decline by 15-35% in
Africa, and entire
regions out of
production

Up to 80 million more
people exposed to
malaria or vector
borne disease in
Africa and Asia

Loss of around half
Arctic tundra

5°C

Possible disappear-
ance of large glaciers
in Himalayas,affecting
one quarter of China’s
population and
hundreds of millions in
India

Continued increase
in ocean acidity
seriously disrupting
marine ecosystems
and possibly fish
stocks

ND

ND

Above
5°C

The new era science opinion, Earth’s average temperature will rise by even more than 5
or 6 C if emissions continue to grow and positive feedbacks amplify the warming effect of
greenhouse gases (e.g. release of carbon dioxide from soils or methane from permafrost).
This level of global temperature rise would be equivalent to the amount of warming that
occurred between the last age and today- and is likely to lead to major disruption and large-

scale movement of population.

ND- No data, Source: opcit (2007)
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Pharmacological activity of Nerium indicum (Linn.)
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Abstract: Nerium indicum (Linn.) belongs to the family Apocyanaceae. It is wild plant
and commonly known as “Kaner”. N. indicum is an important medicinal plants used for
a folk remedy in some region of India. In traditional, Chinese medicine, the flowers
and leaves of N. indicum have been used to stimulate cardiac muscle, relieve pain
and eliminate blood stasis. The plant has been found to possess major therapeutic
activity such as analgesic, anti-ulcer, antibacterial, neoprotective, insecticidal/
molluscicidal, anti-dibetic, anti-oxidant activity. N. indicum consist of glycoside, oleandrin,
tannin, volatile oil 0.25%. Leaves contain two principle glucoside, neriin and oleandrin,
properties. It has also anti-cancer properties. In the present review is mainly focused
on the pharmacological, analgesic, anti-diabetic, anti-oxidant, anti-bacterial, anti-viral,
insecticidal/molluscicidal, hepatoprotective, neuroprotective, anti-cancer, anti-
hyperlipidemic, anti-feedent activity of N. indicum. It use as bioindicator is also
discussed.

Keywords: Nerium indicum, Phytochemistry, Pharmacological activity, Oleandrin,
Oleander.

Introduction:

Nerium indicum Linn. (Syn. N. odoum soland) commonly known as Kaner
and belongs to the family Apocyanaceae. It is native of Indian sub continent
and widely distributed in Mediterranean region, subtropical Asia. N. indicum is
well known ornamental plant with leathery evergreen leaves with red/pink/white
flower. The plant is indigenous to Indo-Pakistan subcontinent (Patel, 2010a).
N. indicum is highly reputed in the traditional systems of medicine, to care
variety of human ailments. The leaves consist of cardiotonic, diuretic properties
and are used against snake bites. The cardiotonic and diuretic properties is
mainly due to the active component oleandrin. Roots have been used externally
for the cure of different types of cancers, leprosy, headache, ringworm and
other skin complains (Ajinkya and Saraswati, 2013). Fresh juice of leaves is
dropped into the eyes for inducing lacrimation in opthalmia (Anona, 1991). N
oleander caused severe cardiac arrhythmia and severe diarrhea, sometimes
with blood (Tokarnia et al., 1996). Its 11-dihydroxyhexadecanoic acid and its
glycoside have been reported as anti-cancer and anti-microbial agents (Siddiqui
et al., 1987). In Charak samhita, karvir (N. indicum) has been indicated at 20
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places for the management of Twark Roga. Wide spectrums of biological
activities have been reported with various constituents isolated from different
part of N. indicum (Zia et al., 1995).

A wide spectrum of biological activities has been reported with various
constituents isolated from different parts of the N. indicum. Root, bark and seed
contain cardiac glycosides, which have paralyzing action on the spinal cord.
Oil obtained from the root of N. indicum is used in leprosy and skin disease
(Saini P, 2010). The leaves and bark are used as heart tonic, diuretic,
expectorant, diaphoretic and emetic (Patel at al., 2010; Jawarkar et al., 2012).
Root boiled in water is helpful, when applied externally in skin complaints,
herpes and ringworms infections (Ajinkya and Saraswasti, 2013). A very little
dose of leaf juice is used against snake or other venomous bites (Ajinkya and
Saraswati, 2013). Lacrimation infusion of young leaves juice is beneficial in
opthalmia. Root part is used in haemorrhods, various type of cancer, ulceration
and leprosy (Shafi et al., 2006; Sikarwar et al., 2009; Vinayagan and Sudha,
2011; Shashi et al., 2013).

N. indicum plant consists of cardiac glycosides in its leaves, stem and
flowers. Leaves of Nerium indicum have two principles components: neriin and
oleandrin, glucosides, having similar properties with digitalin. Main toxin
component is oleandrin. The plants have digtoxin properties like steroid
glycosides. The barks consist of toxic glycoside: rosaginin and nerlin, volatile
oil, fixed oil (Patel, 2010a). Flowers also have alkaloid, glucoside, carbohydrate,
flavonoid and tannins’ and phenolic compound (Patel, 2010b).

N. indicum flowers are hermaphrodite and leaves are powerful repellent.
A decoction of the leaves has been applied externally in the treatment of
scabies and to reduced swelling. Asha and Chakraborthy, (2010) have
antibacterial activities of N. indicum. The root is powerful resolvent (power to
disperse inflammatory). The oil prepared from the root bark is used in the
treatment of leprosy and skin disease of scaly nature (Ajinkya and Saraswati,
2013).

Different parts of the N. indicum plant used as a molluscicide, insecticide
and rat poison. The pounded leaf and bark are used as an insecticide (Singh
and Singh, 1997; Ajinkya and Saraswati, 2013). The leaves have little amount
of latex that can be used to make rubber, though the amount is so little for
commercial utilization. The plants have an extensive root system and are often
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used to stabilize soil in warmer area (Singh and Singh, 1998; Rajbhandari et
at., 2001; Patel, 2010).

Phytochemistry:

N. indicum have many primary metabolites like carbohydrates, proteins,
phenols, lipids etc. Several polysaccharides purified from leaf and flower of N.
indicum have higher soluble sugar. The sugar has large number of stereo-
isomerism, because they contain many asymmetrical carbon atoms. The stems
have higher levels of phenol. The flower contains higher levels of lipids
(Vijayvergia and Kumar, 2007).

The leaves of N. indicum consist of two principles: neriin and oleandrin,
glucosides with properties similar to digitalin. The main toxin of oleander is
oleandrin (Chopra and Modi, 1948). The plant having digtoxin properties like
steroid glycoside. The bark having scopoletin and scopoli (Rangaswami and
Reichstein, 1949; Hafieez, 1987). The alcoholic extract of the root bark showed
the presence of a-amyrin, b-sitosterol; the ether fraction showed odoroside
betulinic acid, oleonolic acid (Jayaraman, 1995).

The root of N. indicum contains glycoside, neriodorin, neoriodorein and
kreabin. The bark contains scopoletin, scopolin. Besides this it also contain
tannins, red colouring matter, a aromatic oil, wax and flobefin and a yellow
coloured stable oil. It contains neriodin, nerium D, rutin and anhydro-oleandrin.
The root consists of bitter glycosides fenolinic acid and aromatic oil. It also
have potassium salts in excess (Ajinkya and Saraswati, 2013).

Pharmacological Activity:

The leaves and flowers of N. indicum are cardiotonic, diaphoretic, diuretic,
anti-cancer, anti-bacterial, anti-fungal and expectorant (Ajinkya and Saraswati,
2013). A decoction of the leaves has been applied externally in the treatment
of scabies and to reduced swelling. N. indicum is very poisonous plant as
contains powerful cardiac toxin. Therefore, it is used with extreme caution. The
root is powerful resolvent and used in the form of plasters and is applied to
tumors. It is only used externally. It is prepared in form of powder and mixed
with water to form paste and then applied to lesion and ulcer on the penis
(Ajinkya and Saraswati, 2013). Bark is better used as cathartic, febrifuge in
intermittent fever. Oil prepared from the root, bark is used in treatment of
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leprosy and skin diseases of the scaly nature (Ajinkya and Saraswati, 2013).
Seeds are poisonous, abortifacient. They are used as purgative in dropsy and
rheumatism. The part of entire plants is used as anti-cancerous agent. The
flower, leaves, latex, bark and roots are used against corns, warts, cancerous
ulcer, carcinoma, ulceration and hard tumors (Valnet, 1976).

Analgesic activity:

Ahmed et al. (2006) had noted the analgesic activity of methanolic
extracts of flower, root, stem and leaves of N. indicum with the help of acetic
acid —induced writhing model in rats. Flower extracts of N. indicum showed
significant inhibition 89.14% and 93.20% of control writhing responses at oral
doses of 250 mg/kg body weight of mice, respectively. The root extract showed
prominent analgesic activity with 59.18% and 95.92% writhing inhibition at
125mg/kg and 250mg/kg body weight of mice, respectively. The result were
found to be highly effective in comparison to the control and accompanied with
dose dependence. The stem extracts showed only 6.78% and 27.89% inhibition
of writhing response at oral doses of 125mg/kg 250mg/kg body weight of mice,
respectively. The analgesic activity of stem extract was less significant as
compared to that of crude flower and root extract. All the fraction of crude leaf
extract of N. indicum showed 100% inhibition of writhing reflex. This is
demonstrated that administration of the fraction of crude leaf extract inhibited
the pain sensation produced by acetic acid since mice did not show any writhing
reflex during this investigation (Ahmed et al., 2006).

Anti-diabetic Activity:

Ishikawa et al. (2007) noted that the ingestion of leaves of N. indicum
before a meal reduced the postprandial level in type Il diabetic patients. Extract
of N. indicum leaves strongly inhibit the a-glucosidase. They have isolated the
active principal compound 3-O-caffeoylquinic acid and 5-O-caffeoylquinic acid.
These compounds inhibit a-glucosidase in non-competitive manner. Sikarwar
et al. (2009) studied the effect of chloroform/ethanolic extract of N. indicum
leaves on alloxan-induced diabetic rat model. The single dose of ethanolic
extracts (300 mg/kg b.w.) of N. indicum significantly (P<0.01) reduced the blood
glucose level as compared to diabetic control on the 7™ day of the study.
Chloroform extracts (500 mg/kg b.w.) shown significant reduction of blood
glucose after one hour, whereas ethanolic extract showed significant reduction
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after three hours. Aqueous extract of the same plant could not reduce glucose
level at sub-acute level, though it did not showed reduction of glucose level at
7 hours as compared to diabetic control. The effect of different extract on
glucose tolerance test in normal rats was evaluated. After 30 minutes of glucose
administration the peak of blood glucose level increased rapidly from the fasting
value and then subsequently decreased. Mwafy and Yassim (2011) noted that
antidiabetic activity of aqueous extract of the leaves on streptozotocin-induced
diabetics models in rats. There was a significant 128% and 18.5% changes in
serum glucose level and insulin level at the 4" day of observation in treated
group, respectively (Mwafy and Yassim 2011).

Anti-ulcer Activity:

Patel et al. (2010) investigated methanolic extract of leaves of Nerium
indicum for anti-ulcer activity by studying pylorus ligation and indomethacin-
induced ulcer in in vivo treatments against rats. They reported that the leaf
extract at 250 and 500 mg/kg body weight dose in indomethacin-induced ulcer
resulted in 65.97% and 69.63% protection, respectively, with an ulcer index of
5.416 and 4.833, respectively. These observations were based on six parallel
experiments. Furthermore, in pylorus ligation-induced ulcer in rats, 250 and
500 mg/kg body weight dose resulted an ulcer index of 5.666 and 4.583,
respectively, which was much lower than that of the control (14.083) (Patel et
al., 2010).

Anti-oxidant Activity:

Reactive oxygen species (ROS) are the causative agents to make
disorders in physiology of body. Several plant based products contain
tremendous ROS scavenging capacity (Dey and Chaudhari, 2014). Several free
radical scavenging elements were recognized in hydro-methanolic extract of
the leaf, stem and root of N. indicum. (Dey et al., 2012; Dey and Chaudhari,
2013). Leaf displayed excellent hydroxyl radical, peroxynitrite, hypochlorous
acid. Whereas stem, indicate the presence of nitric oxide and DPPH
(diphenylpicrylhydrazyl) radical scavenging capacity. N. indicum root displayed
lipid peroxidation, superoxide anion, hydrogen peroxide and singlet oxygen
scavenging activity (Dunn et al., 2011).

The methanolic extract of leaves and/ flower of N. indicum was analyzed
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for Anti-oxidant activity (AOA) in terms of DPPH (diphenylpicrylhydrazyl) free
radicals. Total phenolic content (TPC) was measured in terms of gallic acid
equivalent and flavonoide content was analyzed in terms of quecertin
equivalent. The lipid peroxidation was higher in flowers than leaves. Enzymatic
anti-oxidant activity such as superoxide dismutase, glutathione peroxidase and
catalase of N. indicum flowers were around 10% to 30% higher than that of
leaves. Methanol extract of N. indicum flowers are more potent anti-oxidant
than leaves (Vinayagam and Sudh, 2011). Mohale et al. (2016) reported the
antioxidant activity of ethyl acetate extract of N. indicum flowers. According to
them treatment with this extract caused significant increase in the endogenous
antioxidants, superoxide dismutase (SOD), catalase (CAT), and reduced
glutathione (GSH) in blood and brain of rats.

Anti-bacterial Activity:

Hussain and Gorsi (2004) reported the anti-bacterial activity of
chloroformic / ethanolic / methanolic extract of root, bark and leaves against
Bacillus pumilus, Bacillus subtilis, Staphyloccus aureus and Escherichia coli.
According to them methanolic root extract demonstrate comparatively better
anti-bacterial activity than bark and leaves. Organic solvent extract of different
parts of the N. indicum displayed broad spectrum anti-bacterial effect against
gram positive bacteria. It blocks the microbial growth, having micro biostatic
effects. Methanolic, chloroform, hexane extracts have shown considerable
antimicrobial activity of the plant (Chauhan et al., 2013).

The anti-microbial activity of methanolic extracts of N. indicum, exhibited
growth inhibition on selected bacterial strains viz. Bacillus species, Escherichia
coli, Klebsiella species, Yersinia species, Enterococcus species (Ramya, 2010).
Reddy (2010) reported in vitro anti-bacterial activity of N. indicum leaf extract
at 2 mg, 4 mg, 6 mg, 8 mg/well. Recently, Chetwani et al. (2017) reported
that N. indicum extracts viz. acetone, ethanol and aqueous have anti-bacterial
activity against Pseudomonas aeruginosa. Among all these extracts acetone
was most effective.

Anti-viral Activity:
N. indicum exhibited considerable anti-viral activity against herpes simplex
virus and showed no cytotoxic effects (Rajbhandari et al., 2001). Anti-influenza
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viral activity with 50% inhibition was noted at dose of 10 pg/ml N. indicum
methanolic extract. Singh et al. (2013) demonstrated that an aqueous extract
of plant (Anvirzel™) containing oleandrin compound of Nerium is effective
against HIV in human. This product Anvirzel™ reduced the potentiality of HIV
to infect new cells. Oleandrin extract from leaves of Nerium, down-regulated
HIV coat protein g120 expression at 10 mg/ml concentration.

Insecticidal/ Molluscicidal Activity:

Singh and Singh (1998) reported that Nerium indicum is an important
source of Molluscicide. Singh and Singh (1997) reported that different
preparations of N. indicum leaf were toxic against Lymnaea acuminata. Purified
fraction of leaf extract was 14 times more toxic to L. acuminata than standard
molluscicide niclosamide. According to them molluscicidal activity was due to
glycoside oleandrin present in the leaf extract of N. indicum. They studied the
molluscicidal activity of bark of N. indicum against Lymnaea acuminata.
According to them toxic components of N. indicum bark are soluble in water
and ethanol. The toxicity of different bark preparations was both dose and time
dependent. The 24h LC, of lyophilized aqueous extract of bark against L.
acuminata was 34.5 mg/l. Low concentration of vacuum-dried ethanolic extract
(24h LC,, : 4.9mg/l) and purified bark (24h LC_, : 0.87mg/l) was more effective
to treat the vector snail L. acuminata (Singh and Singh, 1998).

Laboratory experiments showed insecticidal property of the Nerium
leaves against sugarcane mites and citrus leaf minor (Siddiqui et al., 1990).
Guzman and Ambros (1992) reported that N. indicum has insecticidal activity
against pest Blatta orientalis. They noted that the sap of N. indicum bark
extracted in the proportion of 30, 20 and 10 g per 200 ml of water, were as
effective as the commercial household insecticide. The addition of 25 ml of
kerosene with 100 ml of extracts resulted into higher activity. Root extracts of
the plant are toxic to black carpet beetle larvae. Kerosene extracts of fresh
flowers are toxic against rice weevil, Sitophillus oryzae (Anon, 1991). Singh et
al. (1993) observed that the latex of N. indicum is potent molluscicide. lts toxic
effect is both time and dose dependent. It was found that very low concentration

(24 hLC,,, 0.565 mg/l) of the latex was effective against L. acuminata.

Hepatoprotective Activity:
Hepatopancreatic activity of N. indicum was noted by various workers.
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Methanolic flower extract of N. indicum was evaluated for hepatoprotective
activity in rats. Dose of 500 and 1000 mg/kg body weight prevented carbon
tetrachloride induced damage in liver cells of rats (Patel, 2010c). Carbon
tetrachloride induced a significant rise in serum glutamate pyruvate transminase
(SGPT), serum glutamate oxaloacetate transminase (SGOT) and alkaline
phosphatase (ALP) activity in liver cells. Treatments of rats with different dose
of plant extract significantly altered serum marker enzymes levels against
carbon tetrachloride treated rats. The activity of the extract at dose comparable
to the standard drug silymarin. Histopathological changes of liver sample were
compared with respective control. (Patel, 2010c). Singhal and Gupta, (2012)
reported that N. indicum methanolic extract of flower is potent hepatoprotective
agent as evident by less inflammation and necrosis resulted from carbon
tetrachloride induced liver damage. Normal liver architecture was restored at
higher dose of the flower extract.

Neuroprotective Activity:

Polysaccharide J6 isolate from flowers of N. indicum can be used against
Alzheimer’s disease (Man-shan ya, 2007). N. indicum exert partial protection
in cortical neurons stressed by beta-amyloid (Ad) peptides or deprivation of
nutrition from serum. A new polysaccharide from the flowers of N. indicum
(named as J6) was aimed to investigated its neuroprotective effects against
Aé-induced apoptosis. Pretreatments of the polysaccharide J6 significantly
decreased the activity of caspase-3 as well as the cytotoxicity triggered by Aa
peptide in a dose dependent manner. In contrast to the activation of the survival
signaling such as Akt found in J2, J3, and J4 fractions neuroprotective effects
of J6 markedly inhibited Aa peptide-stimulated phosphorylation of c-Jun N-
terminal kinase (JNK-1). Dunn et al. (2011) demonstrated that oleandrin from
leaves of N. indicum has potential to act as neuroprotective against in ischemic
injuring oxidative damage and glucose deprivation. According to them yellow
fluorescent protein tagged coronal brain slices had more protection from oxygen
and glucose deprivation, when exposed to 1 um oleandrin. This treatment also
increased the a1 and a2 subunits of Na*/K* ATPase in rat brain.

Anti-cancer Activity:

Nerium oleander leaf extract (NOE-4) treated human Burkitt's lymphoma
(Raji cell) were heavily affected in a dose dependent manner as control Raji
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cell were not affected with human mononuclear cell (MNCs) mediated
cytotoxicity (Mamdooh et al., 2006). Turan et al. (2006) studied the antileukemic
effects of various extracts of the Nerium on HL 60 and K 562 cell lines. They
noted that cytotoxic index on K562 cells were 66.2%, 57, 8%, 58.1% and HL
60 cells were 69.3, 66.5 and 62.8% for leaf, stem root extracts, respectively.
ATP binding cassette transporter P-glycoprotein was affected by these extracts,
which ultimately kill the K 562 cells. Different extracts and compounds isolated
from N. indicum were tested for their efficiency as anti-cancer agents. Newman
et al. (2007) noted the efficiency of a major glycoside oleandrin on human
pancreatic tumor cell, PANC-1. Oleandrin not only checked cell proliferation
of PANC-1 cell but also arrests cell at G (2)/M stage of cell cycle, which
indicates that oleandrin stimulated death of PANC-1 cells was governed by
apoptotic pathway.

Anti-hyperlipidemic Activity:

The anti-hyperlipidemic effect of petroleum ether chloroform, ethanol and
aqueous extracts of N. indicum leaves was studied against in triton induced
and atherogenic diet induced hyperlipidemic rats. Chloroform extract of N.
indicum leaves caused a significant reduction in serum lipid parameters like
total cholesterol, triglycerides low density lipoprotein (LDL) very low density
lipoprotein (VLDL) and increase in high density lipoprotein (HDL) in
hyperlipidemic rats in comparison with hyperlipidemic control in both (Patel,
2010b).

Anti-feedant Activity:

Anti-feeding compounds can cause death impairment development or
reproduction and may involve chronic as well as acute toxic effects. Spodoptera
litura consumed minimum castor leaf sprayed with N. indicum leaf extract than
fresh castor leaf. In addition to the leaf protection, enzymatic inhibition in insects
is more, when it is consumed with castor leaf sprayed by Nerium leaf extract.
In indicate that N. indicum leaf is an effective anti-feeding agent (Dhanapakiam
and Shanazbegum, 1995).

Bio-indicator:
Alcoholic extracts of dried flowers are pink in colour. The colour changes
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to green on addition of alkali and reappears when acid is added. The change
of colour occurs in the pH range 5.4-5.7 and its use as a bio-indicator in
volumetric analysis for titration of moderately strong acids has been suggested
(Anon, 1991). Portillo et al. (1994) reported the leaves of Nerium plant can be
used as an indicator of environmental contamination of lead produced by the
effluent of motor vehicle. Use of plant products in old Indian Aurvedic system
against various disease is well known.

Conclusion

In the present review, we have discussed the information on the
pharmacological activities of N. indicum in treatment of various diseases.
Literature survey revealed that N. indicum is source of mainly therapeutically
important chemical constituents as glycoside, oleandrin, tannin, neriin,
phytosterin, and I-strophnathin, rosaginin and nerlin, volatile oil, fixed oil,
neriodori and neriodorein. Different studies on N. indicum indicate its important
role in medicine. All the part of plant that is leaves; stems, barks and the flowers
have action as tonic, cardio-tonic, and diaphoretic, diuretic, emetic and
expectorant. In recent years, traditional system of medicine has become a topic
of global importance. Plants have their own chemical compounds, some of
these chemicals also have therapeutic value for human. N. indicum depicted
the fact that it is a popular remedy among the various ethnic groups, Ayurvedic
and traditional practitioners for treatment of ailments. Researchers has explored
the therapeutic potential of this plant as analgesic, antidiabetic, anti-ulcer,
antioxidant, antibacterial, antiviral, hepatoprotective, neuroprotective, anticancer,
antihyperlipidemic, and anti-feedant activity. Instead of its use as insecticidal/
molluscicidal and bio-idicators is also recommended by various workers.

Although extensive works has been reported on the pharmacological
properties of N. indicum, yet lot of researches are still needed to explore its
full potential in medical science of 215t century.
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ABSTRACT: Ascorbic acid content of healthy marketable fruits of Pear (Pyrus communis
L.) and Pomegranate (Punica granatum,L) estimated were 56 and 180 mg/100gm fresh
fruit respectively. The values were recorded to reduce significantly when estimation
were made at 5, 10, 15 days of storage. Artificially induced infection caused further
reduction of ascorbic acid in both the fruits. It was recorded that the reduction in
pathogen mediated system at 5, 10 and 15 days respectively were higher than control
by 16, 10.7 and 23.2 % in pear : Curvularia tuberculata ; 7, 6.4 and 12.1 % in pear :A.
alternata isolate A and 15, 11 and 20 % in pomegranate : A. alternata isolate B
interaction. The overall reduction in these system were higher than control by 23, 12
and 18% respectively. The reduction in ascorbic acid resulted in to loss of nutritive
and table quality of these high value fruits.

The organic acid content of fresh marketable fruits of pear( Pyrus communis L.) consists
of malic acid (0.96mg/qg), citric acid (0.92mg/qg), tartaric acid (0.80mg/g), succinic acid
(0.88mg/g) and malonic acid (in traces). Artificially induced infection of Curvularia
tuberculata Jain resulted in reduction of tartaric acid (15%), malic acid (52%) and
malonic acid (100%) and an increase in citric acid (30.4%) and succinic acid (73%)
while oxalic and fumaric acids formed de novo but artificially induced infection with
Alternaria alternata Fr. Keissler isolate A in pear resulted in decrease in tartaric (27.5%)
and malic (29%) acids, increase in citric(52.1), succinic (89.4%) and malonic acids and
de novo synthesis of oxalic and fumaric acids. Fresh fruits of pomegranate (Punica
granatum L.) consists of tartaric (3.2mg/g) ,citric (1.93mg/g), malic (0.96mg/g), malonic
(0.80mg/qg) , succinic (0.54mg/g) and oxalic acids (in traces). Interaction of Alternaria
alternata Fr. Keissler isolate B in pomegranate resulted in decrease in tartaric (57.5%)
and malic (6.2%) acids and an increase in citric (9.8%) and succinic (35% acids while
malonic acid was completely utilized by the pathogen and fumaric acid synthesized
De novo.

Keywords: Ascorbic acid, Vitamin C, Organic acids, Alternaria alternata, Curvularia
tuberculata, Pear, Pomegranate, Post inflectional changes.

Introduction

Plants are the only source of vitamin C (Ascorbic acid) which is stored in
fruits abundantly. It is utilized in metabolism as co-factor. High ascorbic acid
content confers resistance in plants against fungi (Vidyasekaran et al. 1972)
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and bacteria ( Lelyveld, 1975). Pathogenesis causes severe change in vitamin
C content (Jamaluddin, 1976). Ascorbic acid oxidase was reported in some
fungi (Mandels,1953 and Ward,1955). Inadequacy of available data on ascorbic
acid degradation was realized (Dasgupta and Mandal, 1989).Therefore present
study was undertaken to add information on ascorbic acid degradation in
pathogen mediated system. Similarly organic acids are third important stored
substances in fruits after protein and sugars. Wood (1960) has reported organic
acids as an important source of energy in plant cells. Role of organic acids in
disease resistance was reported by Mohanraj et al. 1971. Sharp modification
in organic acids content of different fruits under pathogenesis has also been
noticed by various workers (Kapoor, 1983 ; Majumdar and Modi, 1980; Aggarwal
and Bisen,1975;and Prasad and Bilgrami,1972). Present study deals with
quantification and post inflectional changes in organic acids in aforesaid
isolates.

Material And Methods

Isolates : Two different isolates of Alternaria alternate Fr Keisler were
isolated from naturally infected fruits of pear : Pyrus communis L. (isolate A)
and pomegranate : Punica granatum (isolate B ).They also differed in their
growth and sporulation behavior on Czapex and Asthana and Hawker media
as well as host range (Srivastava, 1996). Curvularia tuberculata Jain was
isolated from naturally occurring fruits of pear (Pyrus communis L). Inoculation
: Pin prick method (Tomkin and Trout, 1931) of inoculation was used. Incubation
: inoculated fruits as well as control were incubated in BOD for 15 days
(Ascorbic acid studies) or 7 days (organic acid studies) at 25 -+2°C and
analyzed for ascorbic acid contents at the gap of 5 days. Ascorbic acid
estimation: Titration methods of ascorbic acid estimation based on the reduction
of 2,6, di-chloro-phenol indo-phenol reagent was used. (Roe and Kuether,
1943). Two gram of healthy and diseased fruit were separately crushed in 25ml
of 5% meta-phosphoric acid and filtered through Whatman No.42. Residue was
washed twice with 10ml of meta-phosphoric acid and volume was finally raised
to 50ml by adding required amount of meta-phosphoric acid.

10ml of filtrate was titrated against previously standardized solution of
2,6,dichlorophenol indophenols. The volume of indophenols reagent required
for completion of each titration was recorded on the basis of three readings.
In all cases blank correction of the titration value was made as suggested by
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Frank (1955). The quantity of ascorbic acid in mg/100g fruit was calculated by
formula :

(AxIxVx100) / v x W

Where A= Quantity of ascorbic acid (mg) reacting with 1ml of indophenols
| = total volume of indophenol required for completion of titration

V = Total vol. of extracts (here 50ml)

W = Weight of fruit pulp (here 29)

V = Volume of extract used in each titration (here 10ml)

Organic acid estimation. Two gram of healthy and diseased fruits were
extracted in 80% ethanol, boiled, filtered and centrifuged (Kapoor,1969). The
clear supernatant liquid was taken out and stored in refrigerator at 4°C. The
organic acids were separated by one dimensional ascending paper
chromatography using solvent 10:2:5 (n-butanol : formic acid : water) as per
procedure of Lugg and Overall,1947. Organic acids were detected by spray of
0.04% bromo-phenol blue indicator (w/v in ethanol). The organic acids were
identified by comparing their respective Rf values with that of standard.
Quantitative estimation of organic acid was done by planimeter and using
standard curve.

Result & Discussion

Gradual decrease in the ascorbic acid content in healthy as well as
infected fruits of pear and pomegranate was noted. However irrespective of
pathogens or fruits, the decrease was always faster in case of pathogen
mediated system. The percentage loss of ascorbic acid in pear fruit infected
with Curvularia tuberculata was 93.2% after 15 days of incubation whereas the
corresponding loss in healthy fruit was 70% (Table 1). Kapoor, 1983 has
reported 81.4 % loss of vitamin C by infection of Curvularia tuberculata in guava
fruit during 10 days of incubation. A. alternata isolate A resulted loss of ascorbic
acid by 82% in pear and A. alternata isolate B resulted loss of ascorbic acid
by 70.5% in pomegranate fruit during incubation period of 15 days (Table 1).
A. alternate was earlier reported to be causing loss of ascorbic acid by 90.7%
in litchi fruit (Prasad and Sinha, 1975), 84.6% in papaya (Prasad and Verma,
1976), 62.9% in banana (Prasad and Prasad,1977) and 100% depletion in apple
(Nema, 1981). In case of banana the incubation period was 15 days while 10
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days in rest except apple where it was 12 days. Loss of ascorbic acid content
in fruit of pear was also reported due to different pathogens with varying
amounts. The loss was 80.6 % by Aspergillus flavus (Singh and Sinha, 1984),
87.3% by A parasiticus (Singh and Sinha, 1984) and 100% by Sclerotium rolfsi
(Sumbali and Mehrotra, 1982) during an incubation period of 7, 7 and 8 days
respectively.

Ascorbic acid works as an oxidation reduction substance. It is known that
L ascorbic acid is easily oxidized to dehydro L ascorbic acid by the enzyme
ascorbic acid oxidase or by certain other oxidative enzymes like polyphenol
oxidase , cytochrome oxidase, per-oxidase etc. according to following reaction
(Prasad and Prasad,1977 ; Ward, 1955) :

L ascorbic acid ,,, *“* -> dehydro L ascorbic acid 1,0 = 2,3 Diketogluconic acid

An atypical ascorbic acid oxidase specific for L ascorbic acid has been
found to occur in certain fungi (Mandels, 1953; Ward,1955). Similar oxidation
of ascorbic acid during fungal infection is known in case of rusts (Kirlay and
Farkas, 1957; Oakes,1958). There it is probable that the decline in the ascorbic
acid contents may be due to the production of suitable ascorbic acid degrading
enzymes either by the pathogen concerned or by the interaction of host and
parasite (Ghose et al. 1965). Comparatively rapid decline in the ascorbic acid
in the infected tissues may also be due to the increased respiration rate under
pathogenesis which has been observed in many fungi especially powdery
mildew and rusts (Samborski and Shaw,1956 ; Dally et al. 1961 ; Bushnell and
Allen,1962).

Oxalic acid was synthesized de novo in pear: A. alternata isolate A and
pear : C. tuberculata interactions but totally exhausted in pomegranate : A.
alternata isolate B. The synthesis among the two pathogen mediated system
also varied under same fruit by different pathogen which is due to differential
activity and capability of different pathogen (Table-2). While studying the effect
of carbon sources on growth and sporulation of same pathogens, Srivastava
1996 reported poor growth and no sporulation in: C. tuberculata, moderate
growth and no sporulation in A. alternata isolate A and poor growth and fair
sporulation in : A. alternata isolate B on tartaric acid. However in present
study, The decline in tartaric acid due to pathogenesis was found commensurate
with the likeness of tartaric acid as carbon source by the respective pathogens.
Citric acid increased in three pathogen mediated system understudy but the
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increase was maximum in pear: A. alternata isolate A. Such increase in citric
acid in pathogen mediated system was also reported by Majumdar and Modi
(1980) and Prasad and Bilgrami (1972) in mango and litchi due to pathogenesis
of Aspergillus species. Malonic acid was completely utilized by the pathogen
mediated systems pomegranate: A. alternata isolate B and pear : C. tuberculata
interactions but contrary to this Malonic acid was synthesized in pear: A.
alternata isolate A interaction which is indicative of variation in different isolates
of same pathogens. Malic acid was reduced due to pathogenesis in all the host
pathogen mediated systems understudy. In contrast to this study, an increase
was noted in brinjal due to A. alternate by Prasad and Poddar (1977). In vitro
growth of pathogen on succinic acid has been recorded (Srivastava, 1996),
however it is interesting that in the present in vivo study, accumulation of
succinic acid was noted in three pathogen mediated system. Probably it is due
to an end place of succinic acid in metabolic change of organic acids. Mc. Elory
(1960) and Prasad and Bilgrami (1972) have explained the pathway viz.

Oxalo-acetic acid + NADH, - Malic acid + H,0 - Fumaric acid + NADH, = Succinic acid

The pathogen induced production of succinic acid by host has been
reported while the fungus was unable to produce same in an in vitro study
(Kapoor and Tandon, 1970).

Fumaric acid was synthesized de novo in all the three pathogen mediated
system understudy but maximum quantity of fumaric acid was found in
pomegranate: A. alternata isolate B interaction (6.30mg/g). The present study
was in conformity with the results of other workers in different crops viz. Guava:
Aspergillus niger (Singh,1968) ; Apple : Botridiplodia theobroma (Raghawan
and Saxena, 1979); Tomato : Cylindrocladium (Tandon et al.,1974) ; Tomato :
Myrothecium rosedium (Tandon et al. 1974) and grape : Phomopsis viticola
(Arya,1980). Thus the two isolates of Alternaria alternate Fr Keisler differed in
post infection behaviours on oxalic acid and malonic acids. Pathogenesis by
three test pathogens brought severe modification in organic acid contents of
pear and pomegranate.
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Table 1: Changes in ascorbic acid contents (in mg/100g.) fruit pulp of healthy and infected fruits of

pear and pomegranate.

Fruits Ascorbic acid content Loss of ascorbic acid
Days after inoculation/infection after 15 days in percent

0 5 10 15

Pear Healthy 56.0 42.0 236 16.8 70

Inoculated

(C.tuberculata) 56.0 33.6 17.5 3.8 93

Pear healthy 56.0 42 236 16.8 70

Inoculated

(A.alternata isolate A) |  56.0 38 20.0 10.0 82

Pomegranate 180.0 152 112 86 52.7

healthy Inoculated

(A.alternata isolate B) | 180.0 125 92 53 70.5

TABLE 2: Organic acids (mg/g fresh weight) in fruits of pear infected with C. tuberculata and A alternata
isolate A and pomegranate infected with A alternata isolate B

Organic acid Pear Pear Pomegranate
C. tuberculata A alternata isolate A A alternata isolate B
healthy [diseased % [ healthy [diseased| % healthy [diseased| %
change change change
Oxalic acid - 0.18 - 0.24 T - Cd
Tartaricacid 0.80 0.68 -15 080 | 058 [ -275 | 3.20 1.36 | -5.75
Citricacid 0.92 120 | 30.0 | 0.92 140 | 521 193 | 212 9.8
Malicacid 0.96 0.46 -52 096 | 0.68 -29 096 | 0.92 -6'2
Malonicacid T - CcD T 0.44 0.80 - CD
Succinicacid | 0.38 066 | +75 038 | 072 | 894 | 054 | 073 | +351
Fumaricacid - T - T - 6.30
Total 3.06 3.18 3.06 | 4.06 743 | 1143

T =Traces ;C= Comletely Deplted
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Plastic Waste Management Strategies
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Abstract : Plastics are integral part of society and have varied application. Plastics
are composed of a network of molecular monomers bound together to form
macromolecules. There are increasing concerns due to non degradability and
generation of toxic gases on combustion during incineration. Due to fabrication of
desired shape colour and specification convenient to customers there is increasing
application in packaging, agriculture, automobiles and biomedical. They are
indispensable to the modern generation due to development in information technology,
intelligent and smart packaging system. Efforts are in progress for development of
efficient and precise conversation of renewable raw materials into innovative polymeric
product through recent technologies which are superior in terms of performance,
environmental and cost perspectives. In rivers and at coastal regions the marine
pollution is increasing at a faster rate due to indiscriminate disposal by the consumers.
Research & Development studies are now centred for investigating whether
consumption of plastic debris by marine organism translates into toxic exposures for
people who consume seafood with particular relevance to plasticisers, stabilizers, heavy
metals viz phthalates, BPA, lead cadmium, methyl mercury. Biological effects from
pollution are linked with resulting economic effects and losses. A cornerstone of
sustainable development is the establishment of affordable, effective and truly
sustainable waste management practices in developing countries.

Plastic waste management is a critical issue. Over 300 million metric tons of plastics
are produced in the world annually and about fifty percent of this volume is for disposal
applications, product that are discarded within a year of their purchase. It is the boon
and bane of our times. Although there are multiple uses, its waste and the resultant
pollution clogs up our rivers, oceans, lands and adversely affects the biodiversity. We
need to plan for disposal of new synthetic product, implants etc which have completed
their shelf life. In future polymeric adhesives and implants are to be developed which
address total joint replacement features for patients with varied complications and age.
It should be robust, biocompatible with surface treatment options to allow for reduced
friction and wear throughout the implant life. In a CPCB supported study we have found
that the soil and ground water quality may be affected in dumpsite areas.

Plastics have been used widely in both water and food packaging due to their natural
properties such as inertness and low bulk densities, which make them suitable mover
materials and little risk to contaminants. Plastic bottles and sachets have become
prevalent all over the country, particularly, urban areas. The packaging revolt has not
been backed by proper plastic waste management policy, which has left a lot of cities
in India littered with plastic wastes,hence, creating horrible visual troubles and other
community health problems. Growing environmental awareness and reduction in
available landfill capacity have prompted plastic recycling programmes in most
developed countries. Currently, however only between 5 to 25% of plastic waste is being
recycled. The paper discusses prospects of plastic waste management schemes. It is
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concluded that the existing rate of environmental worsening is likely to continue unless
long term remedial measures are adopted for plastic wastes management in the country.

Introduction

Plastics have made significant contribution in almost every field of human
activity today —agriculture, medical, transportation, piping, electrical and heat
insulation, packaging, manufacturing of household and electronic goods,
furniture and other items of daily or specific use. Plastics in medical products
like disposable syringes, blister packing of tablets and capsules, joint
replacement prostheses, inter venous (V) fluid bottles, blood bags, catheters,
heart valves, etc., have significantly helped supporting the human life. Medical
devices made of plastics are implanted into the human body. Packaging is one
of the most important applicationsof plastics. In fact, about 40% of plastic
materials worldwide are used in packaging applications. Plastics have
contributed in creating a sustainable, hygienic, energy efficient, cost effective
and environmental friendly packaging system. Versatility of plastics has allowed
creating an efficient pilfer proof, hygienic and cost effective packaging of food
products like milk, spices, edible oil, bread, confectioneries, rice, wheat flour,
snack foods and various types of medicines. Plastics are used for packaging
of toiletries, cosmetics and host of other consumer products of daily and special
purpose use required all — rich or poor in urban cities or in the villages. This
has been possible due to the following attributes of plastic materials:

i Safe and hygienic — inert and chemical resistance,

ii.  Light weight and non-breakability,

iii.  Excellent barrier properties - enhancing shelf-life,

iv.  Superior impact resistance,

v.  Sterilizable and resistance to bacterial and other microbial growth,
vi. Transparency as well as opacity,

vii. Lower fuel consumption and product loss during transportation.

Contribution of plastics to human health is difficult to ignore. Plastic based
packaging with the above-mentioned properties ensures reaching the best,
hygienic and unadulterated product to the masses. Despite all these benefits,
plastics packaging in general, and plastic bags / carry bags — which are a part
of the packaging system, are under the scanner. Plastics are blamed for series
of health, safety and environmental problems. Non-biodegradability of plastics
is attributed towards causing waste management problems and choking of the
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drains in urban cities. The solution to waste management problem lies in
segregation of dry and wet solid waste at the source for which an effective
mass awareness campaign is very important. Creation of efficient solid waste
management infrastructure coupled with encouraging establishment of recycling
centres would help address the MSW problem. Plastics can be recycled to
produce articles for mass use augmenting the concept of resource
management. Many useful products have been developed with recycled plastics
and large number of people is employed in these activities in small, micro and
informal sectors. An informal industry estimate put the recycling figure of India
at around 1.5 Million Tons — close to 50% of plastics used for packaging
applications. This is a very high recycling ratio. Recycling ensures that the
unwanted and discarded plastics waste does not remain in road side nor it is
carried to the landfill. Apart from the conventional recycling, which is popular
in India, alternate processes of plastic recycling are also required to be
encouraged. Low-end, mixed and comingled plastics waste can be used safely
for co-processing in cement kilns. Industrial fuel can be produced from all types
of mixed plastics waste. Plastic waste has been used to construct asphalt roads.
All these processes have been successfully tried and established in Indian
conditions. Adherence for abiding to safe norms while recycling, as stipulated
by the regulatory authorities, is a must. Proper education, facility, incentives
and awareness can achieve this goal. However, some types of plastic waste
like multi layer laminates, EPS, etc. are not easily recyclable by conventional
process. Sometimes when different types of plastic waste, which are otherwise
easily recyclable individually, get mixed with different groups of plastics in the
waste stream forming, what we call, comingled plastic waste, recycling
becomes difficult. Such type of plastic waste, generally, is abandoned by the
waste pickers creating waste management problem. In India, the infrastructure
for handling of solid waste particularly in urban areas is woefully inadequate.
Poor littering habit of the general public has aggravated the problem. Union
as well as different state government authorities had indeed imposed restrictions
on use of thin plastic carry bags to contain the waste problem indirectly.
However, it is recognized that various Government Notifications were not
implemented effectively. This led to an increased pressure on the local
authorities to take more stringent measures including complete ban on plastic
bags. It is realized that complete ban on plastic carry bags is not the solution
— rather it would encourage use of alternate materials creating an increased
environmental pollution in the real sense and ultimately leading to the cause
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of climate change — a more dreaded reality the world is facing today. A voluntary
cooperation and self-regulation by the industry and the public at large and
adequate action by the Government Authorities can solve the waste
management problem. Life Cycle Impact Analysis (LCIA) is an important and
modern scientific tool to analyse the total environmental impact of a product
or activity on the earth. The sum total of the environmental impact of a product
or activity from its inception, production, transportation to market place, usage
and reusage,recycling and disposal for disintegration or recovery of energy or
the basic constituents of the material for producing the same or other materials
of use — gives the indication of the product or activity’s environmental
friendliness or otherwise, compared to an alternative. Outcome of many LCA
studies conducted by credible academic institutions and independent
professional organisations of repute have proved that plastics have much less
adverse impacts on the environment pollution as compared to their alternative.

Types of Plastics and their Major Applications
The various types of plastics and their major applications are as follows:

Thermoplastics:

These types of plastics become soft when heated, they can be moulded
or shaped with pressure when in plastic state and, when cooled, they solidify
and retain the shape or mould. Some common thermoplastics with their uses
and properties are as follows: -

Polyethylene terephthalate (PET): Some common properties are:

i Tough and clear, good strength and stiffness, chemical and heat resistant,
good barrier properties for oxygen and carbon dioxide.

ii. It is used in-packaging, soft drink and mineral water bottles, fibres for
clothing, films, food containers, transport, building and appliance industry
(as it is fire resistant), etc.

High density polyethylene (HDPE): Some common properties:

i Good process ability, excellent balance of rigidity and impact strength,
excellent chemical resistance, crystalline, melting point (130-1350C), and
excellent water vapour barrier properties.

ii. Used for making blow moulded products (various types of containers,
water bottles), pipes, injection moulded products (storage bins, caps,
buckets, mugs), films(carrier bags), etc.
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Polyvinyl chloride (PVC): Its properties are:

i. Versatility, energy saving, adaptability to changing time and environment,
durability, fire resistance.

ii. It is used in industries such as building and construction, packaging,
medical, agriculture, transport. Also used for making wires and cables,
furniture, footwear, domestic appliances, films and sheets, bottles, etc.

Low density polyethylene (LDPE): Characteristics of LDPE are:

i. Easy process ability, low density, semi crystalline nature, low melting
range, low softening point, good chemical resistance, excellent dielectric
properties, low moisture barrier, poor abrasion and stretch resistance.

ii. It is used for making carrier bags, heavy duty bags, nursery bags, small
squeeze bottles. Also used in milk packaging, wire and cable
insulation,etc.

Polypropylene (PP): Properties are:

i. Low density, excellent chemical resistance, environmental stress
resistance, high melting point, good process ability, dielectric properties,
lowcost, creep resistance.

ii. Used for making bottles, medical containers, pipes, sheets, straws, films,
furniture, house wares, luggage, toys, hair dryer, fan, etc.

Polystyrene (PS): Some of the properties of polystyrene are:

i. Glassy surface, clear to opaque, rigid, hard, high clarity, affected by fats
and solvents.

ii. Used for making electrical and communication equipments e.g. plugs,
sockets, switch plates, coil forms, circuit boards, spacers and housings.
Also used formaking containers, toys, wall tiles, baskets, cutlery, dishes,
cups, tumblers, dairy containers, etc.

Others plastics: There are many other types of plastics except these six types,
often used in the engineering sector. Examples include polycarbonate (PC),
nylon, and acrylonitrile butadienestyrene (ABS).

Thermosets:

Thermosetting materials are those which once set cannot be remoulded/
softened by applying heat. It includes phenol, melamine and urea formaldehyde,
unsaturated polyester, epoxy and polyurethanes. These materials are not
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recyclable. The management of plastic waste is to be planned in such a manner
that the plastic waste generated from various sources is suitably taken care
of.

Conventional Technology for Plastic Waste Management

The conventional technology for plastic waste management involves
recycling, landfilling and incineration. Recycling of plastics through
environmentally sound methods:

Recycling of plastics must be carried out in such a manner that it
minimizes the pollution level throughout the process and, as a result, increase
the efficiency of the process and conserve the energy. Plastic recycling
technologies have been divided into four general types-primary, secondary,
tertiary and quaternary. Primary recycling includes processing of scrap/waste
into aproduct with features similar to the original product.

Secondary recycling involves processing of waste plastics into products
that have characteristics dissimilar from those of original plastic products.

In Tertiary recycling, basic chemicals and fuels are produced from plastic
scrap as part of the municipal waste stream or as a segregated
waste.Quaternary recycling reclaims the energy content of the scrap plastics
by burning/incineration. This process is not in use in India. Steps Involved in
the Recycling Process are:

Selection : The recyclers need to select the wastes which are suitable
for recycling.

Segregation: The plastic waste need to be segregated as per the codes
stated in the BiS guidelines (1S:14534:1998).

Processing: After selection and segregation, the pre-consumer waste
shall be recycled directly. The post consumer waste (used plastic waste) shall
be washed, shredded, agglomerated,extruded and granulated.

Landfilling: This is a traditional approach to waste management, but
space for constructing landfills is becoming limited in some countries. A well-
managed landfill site results in restricted instant environmental harm further
than the impacts of collection and transportation, though there are long-term
threats of contamination of groundwater and soil by few additives and
breakdown by plastics products, which can turn out to be constant organic
pollutant.

A main drawback of landfills from a sustainability feature is that no one
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of the material resources used for the production of plastic is recovered—the
Material flow is linear rather than cyclic. In U. K., a landfill tax is functional,
which is currently set to rise every year so as to increase the incentive to turn
away wastes from landfill to recovery actions.

Incineration: This process lessens the need for landfilling of plastics
wastes, but, there are worries that hazardous materials may be released into
the atmosphere during this process. For example, halogenated additives and
PVC are usually present in mixed plastic waste which leads to the threat of
dioxins, furans and other polychlorinated biphenyls being released into the
environment.

The choice of incinerators is very important. Though it is not likely to be
done in a controlled manner so as to reduce the pollution due to off-gas i.e.
dioxins and furans to wanted standards. So this method of plastic waste
management is usually not preferred. The treatment cost of the gases is
frequently more than the energy recovered.

Modern incineration technology has answers to tackle any incineration
problem without polluting the environment and, in many cases, recovering the
calorific value out of the waste being incinerated. Heavily contaminated plastic
waste collected from different waste streams can be utilized for energy recovery
by waste incineration plants. Cost of this system of recovery is considered
highest among all the other alternatives. When considering incineration as an
option, it is to be remembered that plastic waste incineration may lead to
generation of harmful pollutants like dioxins and furans, which is highly
undesirable.

Recent Technologies for Plastic Waste Management
The recent technologies for plastic waste management are listed here.

Polymer Blended Bitumen Road: The process of road laying using
waste plastics is designed and the technique is being implemented successfully
for the construction of flexible roads at various places in India.

Co-processing of Plastic waste in Cement Kiln: Plastic waste
generated from different cities and towns is a part of municipal solid waste
(MSW). It is a matter of concern that disposal of plastic waste is causing many
problems such as leaching impact on land and ground water, choking of drains,
making land infertile, indiscriminate burning causing environmental hazards etc.
Plastic waste, being non-biodegradable, is littered in most of the cities/towns

57
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.) O



Two Days National Conference, 2019 ¢ Emerging Trends in Science

and their-by giving an ugly appearance. It is estimated that approximately
15,342 tonnes/day (TPD) of plastic waste (on per capita basis) is generated
in the country.

To get rid of plastic waste disposal problems, Central Pollution Control
Board (CPCB) in association with M. P. Pollution Control Board has taken
initiative to use the plastic waste in cement plant at ACC Kymore (Katni, M.
P.). The stack monitoring results, revealed that emission values are found below
the standard set for Common Hazardous Waste Incinerators. After getting
encouraging results, CPCB has granted permission to many cement plants to
co-process the hazardous and non-hazardous (including plastic) waste in their
kilns after trial burns.

Co-processing of plastic waste as an Alternative Fuel and Raw Material
(AFR):Co-processing refers to the utilization of waste materials in industry
process such as cement, production of lime or steel and power stations or any
other large combustion plants. Co-processing shows replacement of primary
fuel and raw material by waste recovering industry and material from waste.
Waste materials, for instance, plastic waste used for co-processing are referred
to as alternative fuels and raw material (AFR). Co-processing of plastic waste
suggests advantages for cement industry as well as for the Municipal Authorities
responsible for waste management. In other hand,cement producers can save
fossil fuel and raw material consumption, contributing the more eco-efficient
production. In addition, one of the advantages of recovery method used in
existing facility would be, eradicating the need to invest on other plastic waste
practices and to secure land filling.

Co-processing of Plastic waste in Cement Kiln: One of the most
effective methods of recycling of plastics waste for recovery of energy is its
use as an alternative fuel in cement kilns. Apart from recycling of plastic for
making new products and saving energy, there are also projects which aim to
turn plastic into new energy sources. Plastic is prepared from crude oil, which
is the same raw material from which fuel is made.

Thus, some scientists have made it their goal to turn waste plastic back
to crude oil so that it can be reused for powering engines. With the help of
this method, waste plastic is not only put to actual use, but it also helps to
save the scarce crude oil resources left on earth. The high temperature used
in the cement kilns gives a scope for use of even some type of plastic waste
contaminated with toxic chemicals like pesticides and some other hazardous
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materials without creating any increased emissions in the air or water. No
segregation or cleaning is required for such type of disposal. Low-end plastic
waste, which creates a waste management problem, may provide the vital
energy to the cement industry. At 10% replacement rate, 170 Cement Kilns in
India could dispose of the entire plastic waste generated in the country today
with additional benefit ofreduction in the use of fossil fuel- coal.

Plasma Pyrolysis Technology (PPT): Plasma Pyrolysis is a technology,
which put together the thermo-chemical properties of plasma with the pyrolysis
process. The extreme and versatile heat generation ability of plasma pyrolysis
technology enables it to dispose of all types of plastic waste.

Process Technology: In Plasma Pyrolysis, initially the plastic waste is
fed into the primary chamber at 850°C through a feeder.

The waste material dissociates into carbon monoxide, hydrogen,methane,
higher hydrocarbons etc. Induced draft fan drains the pyrolysis gases and
plastic waste into the secondary chamber. In this chamber, the pyrolysis gases
are combusted in the presence of excess air. The inflammable gases catch
fire because of high voltage spark. The temperature in the secondary chamber
ismaintained at 1050 °C. The hydrocarbon, hydrogen and CO are combusted
into water and safe carbon dioxide. Conditions are maintained such that it
eradicates the possibility of formation of toxic gases. The conversion of organic
waste into non toxic gases (CO2, H20) is more than 99%. The excessive
conditions of plasma Kill stable bacteria such as bacillus stereo-thermophilus
and bacillus subtilis right away. Segregation of the waste is not necessary, since
very high temperatures make sure the treatment of all types of waste without
discrimination.

Conversion of Plastics Waste into Liquid Fuel: This technology is not
very complicated. As feedstock, it can accept a broad range of plastics,
including those that are unwashed,unsorted, or which are hard to recycle. Once
the material is obtained, it can be cut up into small pieces prior to its utilization,
but current advancements have led to the capability of putting larger pieces of
plastic directly into the system. To start the process, waste is laden into a hopper
with a forklift.

The materials which can be loaded include plastic car bumpers,fuel tanks,
product packaging, component holders, agricultural film, and pharmaceutical
packaging. Natural gas is burnt to generate heat and get the process started
once the hopper is in the reactor. At this point a catalyst helps in breaking the
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plastic hydrocarbons into shorter chain of molecules. The off-gases that are
not going to be collected as fuel are used to produce heat and keep the process
going. The fuel oil and diesel are condensed from a gaseous state into a liquid
state, which are collected as the process continues. They are placed into
temporary fuel tanks. The process is controlled by an automated system.

Conclusion

Plastic Waste Management has assumed great significance inpresent day
context. Various schemes are being implemented to mitigate the impacts of
plastic waste in India. Recycling is one such scheme for waste management
of plastic products. It makes rising sense environmentally as well as
economically and current trends demonstrate a considerable increase in the
rate of recovery and recycling of plastic wastes. These trends are expected to
continue, but some significant challenges still exist from both technological
factors and from economic or social behaviour issues relating to the collection
of recyclable wastes, and substitution for virgin material. Joined with efforts to
increase the specification and use of recycled grades as replacement of virgin
plastic, recycling of waste plastics is an efficient way to improve the
environmental performance of thepolymer industry.
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Abstract: Fasciolosis is a worldwide food-borne parasitic trematode infection among
common public health problems and cattle population. The snail is one of the most
important intermediate carrier hosts of the fasciolosis. The control of snail population
is one of the important methods in the campaign to reduce the incidence of fasciolosis
among both human and cattle populations. In order to achieve this objective, the use
of plant derived molluscicide is an appropriate approach to control of the snail
populations. The present study was to observe the effects of sub lethal (20% and 60%
of 24h LC, ) doses of Potentilla fulgens root powder, different organic extract and column
purified fraction on the, fecundity, hatchability and survival of fascioliasis vectors snail
Lymnaea acuminata. Plant derived molluscicides significantly reduced the reproductive
capacity of the snail L. acuminata. Maximum reduction in fecundity (27.63 % of control)
was observed in snail treated with ethanol column fraction of the root powder of
Potentilla fulgens. In withdrawal group significant recovery was noted in all treatments
of the snails (91.78 % of control). The hatching period of egg laid by treated group
was prolonged from 8 to 17 days with respect to 7 to 9 days in control snails. Percent
hatchability as well as survivability of young snail were significantly reduced in sub lethal
doses of column fraction of the root powder of P. fulgens.

Keywords: Potentilla fulgens, Reproduction, Fecundity, Hatchability, Lymnaea
acuminata.

1. Introduction

Fasciolosis is a global zoonotic disease which caused by two trematode
Fasciola hepatica and F. gigantica in Africa and Asia (WHO, 2007; Mas-Coma,
2014). According to WHO 2.4 million human populations are infected with
Fasciola and a further 180 million are at risk of infection (Anonymus, 1995).
There is a very high incidence of fasciolosis in the cattle population of the
eastern region of the Uttar Pradesh (Singh and Agarwal, 1981). The fresh water
snail Lymnaea acuminata is an intermediate host of the Fasciola species
(Agarwal and Singh, 1988; Kumar and Singh, 2006; Kumar et al., 2007; Kumar
et al., 2011; Kumar et al., 2018). Fasciolosis caused immense economic losses
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such as, lower production of milk, wool and meat, reduce weight gain, and
impaired fertility (Agarwal and Singh, 1988; Parr and Gray, 2000) of infected
animals. One of the possible approaches to control of the fasciolosis infestations
by the control of intermediate host snail population below threshold level. A
number of chemically diverse plant molluscicide have been isolated and
identified (Singh et al., 1996). However, the natural products in general have
an advantage over synthetic products, because natural products have
biodegradable, eco-friendly and hence are less likely to accumulate in the
environment. Previously, it has been reported by us that root powder of
Potentilla fulgens and different organic extract, column purified fraction were
potent molluscicide (Kumar et al., 2018). In the present study were focus on
the plant derived molluscicides containing sub lethal (20% and 60 % of 24h
LC,,) doses of Potentilla fulgens root powder, different organic extract and
column purified fraction on the, fecundity, hatchability and survival of the
fascioliasis vectors snail Lymnaea acuminata .

2. Materials and Methods
2.1. Experimental Animal

Adult L. acuminata (2.60+0.30 cm in length) were collected from low lying
submerged field of Gorakhpur (U.P.) India. The snails were allowed to
acclimatize for 72 hours in dechlorinated tap water at 23 to 25°C in laboratory
condition. The pH of water was 7.1-7.2 and dissolved oxygen, free carbon
dioxide and bicarbonate alkalinity were 6.3-7.1 mg/l, 5.2-6.3 mg/l and 103.0-
104.0 mg/l, respectively.

2.2. Preparation of crude products

The fresh dried root of Potentilla fulgens were procured from local market
in Gorakhpur, (UP) India. Dried root of P. fulgens were pulverized separately
in the electric grinder and the crude powders thus obtained, were then sieved
with the help of fine mesh cloth. This fine powder was then used separately
for fecundity, hatchability and survival of the vector snail L. acuminata.

2.3. Extraction of crude products

Two gram dried roots powder of plant P. fulgens were extracted with 200
ml of 98% ether, 99.7% chloroform, 98% methanol, 98% acetone, and 95%
ethanol at room temperature for 24h. Each preparation was filtered separately
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through sterilized whatman No-1 filter paper and the filtered extracts where
subsequently evaporated under vacuum (Kumar and Singh, 2006). The
residues, thus obtained, were used for the determination of molluscicidal activity.
The root powder of P. fulgens yielded 250 mg ethanol, 350 mg chloroform,
360 mg ether and 415 mg acetone extracts.

2.4. Column purification

One hundred milliliters of ethanol extract fraction of dried root powder of
P. fulgens were subjected to silica gel (60-120 mesh, Qualigens Glass, Precious
Electrochemidus Private Limited, Bombay, India) chromatography through a 5
x 45 cm column. Five milliliter fractions eluted with ethanol (95%) were
collected. Ethanol was evaporated under vacuum and the remaining solids
obtained were used for the fecundity, hatchability and survival of the vector
snail each fraction.

2.5. Treatments

Snails were treated with sub lethal (20% and 60% of 24h LC,))
concentration of dried root powder of P. fulgens, different organic extracts and
column purified fractions on the reproduction was studied by the method of
Kumar et al., (2013). Groups of 20 snails in 3L water were treated with sub
lethal concentrations (20% and 60% of 24h LC ) root powder of P. fulgens, of
different organic extracts and column purified fractions for the fecundity,
hatchability and survival of the snails.

2.6. Fecundity, Hatchability and Survivability of the Snail

These experiments were performed according to the method of Kumar
et al., (2013). The total number of eggs laid by sub lethal (20% and 60% of
24h LC,)) concentration of plant derived molluscicides and control group of
snails were counted after every 24h for 96h. Since it is difficult to detect the
mother snails for particular spawn, capsules containing eggs from each treated
and control group were incubated at 30°C in covered petri dishes containing
the same concentration as those given to adult snails. The development of
embryos at regular intervals was observed under a binocular microscope until
they hatched. A dead embryo lacks embryonic movements and becomes
opaque. Dead embryos were removed to avoid any contamination. Young snails
were immediately transferred to fresh water and their survival was observed
up to 72h after hatching. Each experiment was replicated six times. In a
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withdrawal experiment, snail were transferred to fresh water after 96h of
exposure to the above- mentioned treatment and their fecundity was observed
for the next 72h.

2.7. Statistical analysis

Each experiment was replicated at least 6 times. Values were expressed
as Mean+SE. Students t-test was applied to determine the significant (P<0.05)
difference between sub lethal treated and control group of the animals. Product
moment correlation coefficient was applied in between exposure time and
different values of fecundity/ survival of hatched snails (Sokal and Rohlf, 1973).

3. Results

In control groups of 20 snails laid 230-240 eggs/day. There was a
significant (p<0.05) reduction in the fecundity of snail L. acuminata treated with
sub lethal concentration of the 20 and 60 % of LCSO/24h of dried root powder,
ether extract, chloroform extract, methanol extract, acetone extract, ethanol
extract and column purified fractions as a molluscicides (Table-1) No egg lying
after 48h was observed in snails treated with 60% of 24h LC,  of column purified
fractions of dried root powder of P. fulgens. The hatching period was prolonged
in treated group (8-18 days) with respect to control group (7-9 days) (Table-
2). Withdrawal of snail after 96h treated snail for next 72h in fresh water caused
a significant (P<0.05) recovery in the fecundity of snails with respect to their
corresponding treatment (Table-1).

After 48h no survival of young snail was noted in treated with 60 % of
24h LC,, of ethanol extract, whereas after 24h no survival was observed in
young snail treated with 20 % or 60% of 24h LC, of column purified fractions
(Table-2). There was a significant (P<0.05) negative correlation between the
treated time and survival of young snails hatched from eggs laid by snail treated
to 20%, 60% of 24h LC,  of different organic fractions (Table-2).

4. Discussion

The result section clearly indicates that sublethal molluscicidal
concentration (20% and 60% of 24h LC, of dried root powder, different organic
extracts column purified fractions of P. fulgens) significantly (P<0.05) reduced
the reproductive capacity of snail L. acuminata. Molluscicidal activity different
organic extracts and column purified fractions of 60% of the 24h LC,,
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significantly (P<0.05) reduced the fecundity of L. acuminata within 72h.

A number of plant products have been effectively used for control of snalil
reproduction (Marston and Hostettmann, 1985; Mello-Silva et al., 2007; Kumar
et al., 2009). Kumar et al., (2009) has reported the plant derived molluscicide
(ferulic acid, umbelliferone, eugenol and limonene) influence on the fecundity
of snail L. acuminata. Maximum reduction in the fecundity was observed in
60% sub lethal concentration of 24h LC,  of column purified fractions P. fulgens.
Hemalatha et al., (2013) has been reported the ethanolic root extract of P.
fulgens preventing gastric ulcers in rats due to anthihistaminic and H* K* -
ATPase inhibitory activities. It may be possible that the different active
component of P. fulgens in snail body could change the different enzyme
activity. Ray et al., (2010) has been reported that the alcoholic extract of dried
root powder of P. fulgens reduced significantly vital tegumental enzyme activity
of acid phosphatase, alkaline phosphatase and adenosine triphosphatase
(ATPase) in cestodes parasite Raillietina echinobothrida and trematodes
Gastrothylax crumenifer, respectively. The acid phosphatase, a lysosomal
enzyme (Aruna et al., 1979), plays an important role in catabolism pathological
necrosis autolysis, and phagocytosis (Abou-Donia, 1978). The enzyme alkaline
phosphatase plays a critical role in protein synthesis (Pilo et al., 1972), shell
formation (Timmermans, 1969), other secretary activities (Ibrahim et al., 1974),
and transport of metabolites (Vorbrodt, 1959) in gastropods. P. fulgens root
extract is rich in polyphenolic components (Hemalatha et al., 2013) with the
maximum quantity of phenolic tannins. Jaitak et al., (2010) reported the root
extract of P. fulgens contain high amount of tannin and flavonoid. Several tannin
bearing different families of plants have molluscicidal properties (Ayoub and
Yankov, 1986). It may be possible that different active components of P. fulgens
diffuse in the snail body and inhibit certain enzymes. It may affect the
caudodarsal cells (CDSs) in brain and ultimately decrease the release of the
ovulation hormone that resulted a decrease in the fecundity of the snails.
Roubos et al., (1981) has reported that the caudodarsal cell is responsible for
the fecundity of snail Lymnaea acuminata. Previously different experimental
studies of P. fulgens have revealed that its root extract possesses antitumor
(Rosangkima and Prasad, 2004), antioxidant (Jaitak et al., 2010),
gastroprotective (Laloo et al., 2013), and anthelmintic (Roy et al., 2010)
activities.
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The reduction in percent hatchability of eggs laid by L. acuminata treated
with sublethal concentrations of different organic extract and column purified
fraction of P. fulgens as molluscicides with the embryonic development and
growth of the snails. The snails, young larvae were weak, unable to break the
egg capsule, and died owing to starvation. Young snails hatched from the
treated egg masses showed delay in attaining maturity in comparison with the
control groups. In general, the egg shells were thinner, and the hatchlings had
shorter tentacles and slower movement and were smaller in size as compared
with control group. Mortality and low reproduction in treated snails suggest the
active molluscicidal components in organic extract and column purified was
able to reduce the snail population by inhibiting development at any stage of
snail growth.

Therefore, the transfer of mother snails to fresh water for the next 72h
after 96h leads to a significant recovery in the fecundity. Thus, recovery of the
effects would be an added advantage in their use against harmful snails. The
plant derived molluscicides are easily available and biodegradable with sublethal
molluscicides is a new concept for the control of snail population below
threshold population of snail. The plant derived active components can be used
to make a significant sterility in snails as well as in development of embryonic
stages.
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Table1. Effect of sublethal (20% and 60% of 24h LC, ) molluscicide of Potentilla fulgens (root powder,
ether extract, chloroform extract, methanol extract, acetone extract, ethanol extract and column purified)

on the fecundity of the snail Lymnaea acuminata

Treatment (Sublethal | Fecundity after | Fecundity after | Fecundity after [ Fecundity after | Withdrawal
concentration of 24h (eggs/20 | 48h (eggs/20 | 72h (eggs/20 | 90h (eggs/20 after 96h
#24h LC, of 20 and snail) snail) snail) snail) treated snails

60%) Fecundity after

72h (eggs/20

snails)

Control 178.44+0.33 | 176.24£0.42 | 177.12£0.42" | 179.66+0.22" | 188.32+0.51
P fulgens (DRP) *145.22+0.62" | 140.13£0.15" | 138.40+0.56" | 136.55+0.32" | 176.40+£0.92
*141.31£0.42" | 138.22+0.42" | 136.99+0.82" | 134.73x0.99" | 170.22+0.40
Ether extract *138.24£0.51" | 136.55+0.92" | 134.22+0.72" | 132.58+0.75" | 169.63+0.31
*135.4240.64" | 134.22+0.42" | 133.82+0.66" | 130.48+0.62" | 165.49+0.32
Chloroform extract | *133.40+0.32" [ 132.66+0.72" | 130.44£0.26" | 128.67+0.42" | 161.88+0.32
*128.61£0.72" | 127.69+0.40° | 125.66+0.82° | 123.32+0.93" | 155.99+0.82
Methanol extract *131.33£0.40" | 130.52+0.22" | 126.55+0.13" | 125.52+0.82" | 148.62+0.73
*126.4910.32" | 124.66+0.32" | 122.72+0.82° | 119.63£0.42" | 141.93+£0.19
Acetone extract *120.42£0.55" | 118.67£0.72" | 116.32+0.44" | 113.63£0.88" | 138.68+0.42
*110.43+0.29" | 109.72+£0.66" | 107.62+0.63" | 103.88+0.33" | 137.66+0.82
Ethanol extract *96.47+0.12° | 92.724£0.63° | 90.22+0.73" | 88.62+0.32° | 130.99+0.82
*75.23+0.39" | 73.77£0.82° | 70.62+0.66" | 67.42+0.32° [ 110.67+0.31
Column purified *38.62+0.42' 98.62+0.83
*27.63+0.82' - 91.78+0.42
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#Kumar et al., (2018). Each value is mean £ SE of six replicates. Each replicates represents the egg
laid by the group of 20 snails. (*) significant (P<0.05) when student ‘" test was applied to treated and
control groups. (+) product moment correlation coefficient showed that there was significant (P<0.05)
negative correlation in between the exposure period and fecundity of snail L. acuminata. (-) No fecundity

was observed.

Table 2. Effect of sublethal (20% and 60% of 24h LC, ) molluscicide of Potentilla fulgens (root powder,
ether extract, chloroform extract, methanol extract, acetone extract, ethanol extract and column purified)
on the hatchability and survival of the snail Lymnaea acuminata eggs obtained after 24h in table1.

Treatment (Sublethal Hatchability Percent survival | Percent survival | Percent survival
concentration of 24 h percentage after 24h after 48h after 72h
LC,, of 20 and 60%) | (hatching period)
Control 100 (7-9) 100 100 100
P fulgens (DRP) 138.11£0.36(8-13) [ 135.42+40.32° | 130.75+0.55" 122.66+0.82"
136.42+0.86(8-14) | 133.62£0.42" | 127.66+0.12° 115.92+0.33’
Ether extract 142.66+0.92(8-14) [ 133.63£0.22" | 128.56+0.82° 118.58+0.66"
139.52+0.63(8-15) | 130.56+0.82" | 126.58+0.32" 114.63£0.42'
Chloroform extract 140.85+0.32(8-13) | 128.72+0.63" | 126.42+0.53 119.8240.32'
136.42+£0.53(8-15) | 126.55+0.66" | 124.82+0.12° 113.630.82"
Methanol extract 135.32+0.42(8-14) | 124.55+0.32° | 122.63+0.66" 120.66+0.32"
128.63£0.92(8-16) | 120.63£0.66" | 128.33+0.62" 115.52+0.88"
Acetone extract 13266+0.42(8-15) [ 120.63£0.82" | 118.56+0.33 116.52+0.82'
126.56+0.93(8-16) | 117.53£0.23° | 115.62+0.88" 114.3320.36"
Ethanol extract 128.75+0.82(8-16) |  94.69+0.38" 91.56+0.31°
122.63£0.32(8-17)| 80.63+0.63’

Column purified

60.32:£0.56(8-18)

42.48+0.63(8-19)

Each value is mean * SE of six replicates. Each replicates represent the egg laid by the group of 20
snails (*) significant (P<0.05) when student “t" test was applied to treated and control groups. (-) No

fecundity was observed.
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Abstract : The transition temperature T_ of superconductor signals the onset of
superconductivity. We were curious to see the variation of T_ with the formula mass
(F,» of well studied high T_ oxide superconductors to observe whether there exists any
correlation between T_and F,, of these oxide superconductors. Interestingly, it is
observed that the variation of T_ with formula mass F,,, ratios of T_/F_ of 8 different
high-T_ superconductors which exhibit transition temperature greater than 90 K,
converge to show a ratio of 0.136 with 14% deviation. Other superconductor and
bismuth-based which have T_ less than 90 K differ significantly. Extrapolating the
transition temperature to 25°C, a formula mass F,, of high-T_oxide superconductor turns
to be 2239 with only 14% deviation in different materials which have T_e” 90 K. This
means if oxide superconductors of formula mass 2239 are synthesized, then that
materials could possibly exhibit room temperature superconductivity.

Keywords: Formula mass, T_/ F,, ratio, composite, polymerized superconductors

1. Introduction

Soon after the discovery of ceramic high-temperature superconductivity
by Bednorz and Muller in 1986 [1] there were enormous research activities in
the world’s many laboratories employing different groups of metal oxides with
expectations to raise transition temperature as high as possible. Various metal
oxides with different stoichiometric ratio were thoroughly investigated and
repeatedly studied to assess the authenticity of the variable transition
temperature reported to the specialized Journals meant for high-temperature
superconductors. Physicists, material scientists, chemists, engineers, theorists,
mathematicians and computer experts including science administrators got
engaged with two major objectives:

(i)  To search for materials that could exhibit superconductivity closer to room
temperature and

(i)  To enrich our understanding of the mechanism of high T_-oxide
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superconductors.

This is because the phenomenon of superconductivity in these materials
was considered different and exotic from low-temperature superconductors
observed in metals and alloys [2-4]. Such vigorous efforts have resulted in
approximately two hundred thousand papers by a large number of researchers
all over the world with new experimental, and theoretical techniques [5-9].
However, the two objectives cited above are yet to be achieved. Under the
prevailing situation, the attempts to research for new materials that could meet
our goals particularly, T_ closer to room temperature, therefore, research efforts
in oxides were seemingly diverted to look for applications of these materials
available to us. Now major laboratories and researchers are deeply involved
in the projects and activities of making high-T_ superconducting devices [10-
14].

We viewed the variable transition temperature of high-T_ oxide
semiconductors from their formula mass perspective. We selected these
materials [15] and intend to examine the on the formula mass of these ceramic
superconductors. Such data are shown in Table 1 [15].

1. YBa,Cu,O,

2. Bi,Sr,Cu O,

3. Bi,Sr,CaCu,0O,
4. Bi,Sr,Ca,Cu,O,
5. Tl,Ba,Cu O,

6. Tl,Ba,CaCu,O,
7. Tl,Ba,Ca,Cu,O,,
8. TiBa,Ca,Cu,0O,,
9. HgBa,CuO,

10. HgBa,CaCu,O,
11. HgBa,Ca,Cu,O,

Let us look at the variation of T_ on the formula mass of these materials
shown in Table 1. Transition temperature increases almost linearly with F, . The
slope of T_/F,, in case of YBa,Cu,O,, Tl-based and Hg-based oxide
superconductors are in excellent agreement with an average value of 0.142
with 4% deviation. However, taking 8 high T_-oxide superconductors which have
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T.e” 90 K shown in Table 1, gives T /F,, = 0.136 with 14% deviation. Reviewing
T, versus formula mass data closely, it is noticed that materials #1,8,9,10 and
11 represent an excellent fit in a straight line if plotted as T versus formula
mass. Other materials, # 4,6 and 7 show higher formula mass for room
temperature though the slope remains nearly closer. This consistency among
the different class of high-temperature superconductors seems to be unnoticed
by researchers. Accordingly, we extrapolated the formula mass of materials
that could exhibit T closer to room temperature. Looking at the last column
of Table 1, we find that hypothetical average formula Mass of 8 oxide high-T,_
materials given above turns out to be 2239 with 14% deviation. This empirical
analysis of T versus formula mass seemingly suggests that if YBCO, Tl-based
and Hg-based oxides, etc. of much higher masses are synthesized virtually in
the polymerized form/composites, we are likely to get transition temperature
higher and closer to room temperature.

Motivating Factors:

Superconductivity was initially discovered in mercury at liquid helium
temperature by H.K. Onnes in 1911 (Comm. Phys Lab. Univ. Leiden, Nos. 122
and 124, 1911). All metals and alloys possess very high electron density. In
fact, it is the high electron density and mobility of charge carriers that make a
distinction between superconductor, metals, semiconductors. In other words,
it is the absolute value of electrical conductivity that helps us classify different
kinds of conductors. Reports on some high-temperature superconductors
suggest that thinner [16,17] samples exhibit semiconductor-like behavior
whereas thicker ones showed metallic type characteristic prior to
superconducting transition. More recently Honma et al/ [18] in YBCO clearly
demonstrated that transition temperature T has very much to do with the 3D-
charge carrier concentration and they reported the value 1.6 x 102'cm. Such
information of 3D charge density and electron density of states can be altered
to required levels in a high-temperature superconductor is viewed from a
perspective of raising the carrier density comparable to metallic conductors in
the oxides by synthesizing composite-polymerized sort of materials that could
ensure the increased concentration of charge carriers at par with metals and
alloys that could exhibit T closer to room temperature.
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Table 1: Data showing T_ versus formula mass of high-temperature

superconductors

S. | Material Formula | Tc (K) | Slope Tc /| Slope =90 Formula
No. Mass FM K Mass (298 K)
1 | YBa,Cu,0, 667.00 92 0.138 0.138 2161

2 | Bi,Sr,Cu0, 752.74 20 0.027

3 | Bi,Sr,CaCu,0, 888.36 85 0.096

4 | BisSr,Ca,Cu,0, 959.98 110 0.115 0.115 2601

5 | Tl,Ba,CuQ, 842.96 84 0.100

6 | T,Ba,CaCu,0, 978.58 108 0.110 0.110 2767
7 | T,BaCalu0,, 1114.20 125 0.112 0.112 2670
8 | TIBa,Ca,Cu,0,, 1029.45 122 0.119 0.119 2242
9 | HgBa,CuO, 634.79 94 0.148 0.148 1911
10 | HgBa,CaCu,0, 738.41 128 0.173 0.173 1719
11 | HgBa,Ca,Cu,0, 874.04 134 0.153 0.153 1944
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Studies on Fungitoxic Properties of Leaf Extract of
Curcuma zedoaria against some pathogenic Fungi

Dr. Akhilesh Kumar Gupta
Maharana Pratap Post Graduate College
Jungle Dhusan, Gorakhpur-273014
E-mail : akki.200@gmail.com

Abstract : The aqueous and methanol leaf extract of curcuma zedoaria was
investigated for its fungitoxic properties against fifteen phytopathogenic fungi
viz. Alternaria alternata, Alternaria solanai, Aspergillus fumigatus, Aspergillus
niger, Colletotrichum capsici, Colletotrichum falcatum, Fusarium moniliforme,
Fusarium udum, Fusarium oxysporum, Fusarium lycopersici, Helminthosporium
oryzae, , Pyricularia oryzae, Pythium debaryanum, Rhizoctonia solani and
Sclerotium rolfsii using Agar dilution method. The methanol extract was found
to be the most effective and showed significant fungitoxic activity against the
test organisms. The extract of Curcuma zedoaria seems promising since it
showed highest fungitoxic activity against the test phytopathogens.

Keywords: Curcuma zedoaria, phytopathogenic fungi, aqueous extract,
methanol extract fungitoxic
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Organic Aquaculture in India: Challenges and
Opportunities

A. K. Pandey

ICAR-National Bureau of Fish Genetic Resources,
Canal Ring Road, Lucknow - 226002, India
Email: akpandey.ars @gmail.com

Organic farming systems rely on the ecologically-based practices
including culture and biological pest management completely excluding the use
of synthetic chemicals in crop production and prohibit the applications of
antibiotics as well as hormones in livestock production. The term organic implies
certain standards for production and processing of the products in sustainable
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and environmentally sound manners. There has been an increased awareness
of the importance of sustainable methods of food production which reduce
detrimental impact on environment. Preference of consumers demanding for
organic products is reflected in increase in organic commodities found in the
market place. The organic products are traceable from the farm to the
consumers because at every stage it is being inspected and certified, thus
ensuring the integrity of any product marketed as organic. Standards and
certification procedures are being set by a few certification agencies identified
throughout the world. There is record expansion in the requirement of organic
food products from crop, livestock, fisheries, mollusks and other aquatic species
including plants. Organic fish farming is relatively a new concept and organic
aquaculture production takes place primarily in USA and European Union (EU,
Austria, Belgium, France, Germany, Ireland, Luxembourg, the Netherlands,
Switzerland and the United Kingdom) where certified organic salmon, carp,
milkfish and trout are grown and sold. There exist reports that certified mussels,
tiger shrimp, white shrimp and tilapia are being grown in Vietnam, Peru,
Ecuador, Chile, New Zealand, Israel and Indonesia.

As for organic aquaculture is concerned, interest in the practical, technical
and normative aspects is growing very fast among the various stakeholders
including producers and their associations, traders, consumers and regulators
as well as government representatives (regulatory authorities). There have been
initiatives in several regions of the world with regard to various aspects of
organic farming of finfish, shellfish and sea weeds. Draft standards of specific
reference to organic aquaculture production have been developed by the
International Federation of Organic Agriculture Movements (IFOAM). Organic
Guarantee System (OGS) of IFOAM unites the organic world through common
standards, verification and market identity. These standards cover carnivorous,
omnivorous and herbivorous organisms of all stages grown in any form of
enclosures such as earthen ponds, tanks and cages (open and closed
systems).

Though organic aquaculture is a new concept for this country, our
traditional (extensive) and semi-intensive fish farming practices continue to
sustain the aquatic environment as well as livelihood of fish farmers. Keeping
the huge potential of selling aquaculture products in markets of the European
Union and USA, the Marine Products Export Development Authority (Ministry
of Commerce, Government of India), Kochi has initiated the Indian Organic
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Aquaculture Project (IOAP) on organic black tiger (Penaeus monodon) and
scampi (Macrobrachium rosenbergii) farming in Kerala and Andhra Pradesh
in January 2007 in technical and consultancy collaboration with Swiss Import
Promotion Program (SIPPO). M/S Rosen Fishery Hatchery, Trichur has
produced 11.50 lakh organic scampy seeds and supplied the same to Kerala
(3.4 lakh) and Andhra Pradesh (8.1 lakh) for organic aquaculture. Harvest of
the first organic scampy was done on 01.11.2008 in 20 ha spread over four
farms in Kuttanad of Alappuzha district of Kerala. Buyers were from Germany,
exporters, officials from SIPPO and Naturland Association (Germany). The
organic prawns were sold @ 350-500/kg. With this, India has also embarked
on the path of organic aquaculture which will be expanding with the active
support of MPEDA. The industrialized and developed countries of the West
where affluence, education and consumer awareness are quite high remain
as the main destinations of organic aquaculture products.
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Innovative Research in Agriculture and Biological
Areas Frontline Demonstration: An Effective Tool
for Increasing Productivity of Pulses in Gorakhpur
District of Uttar Pradesh

AK Singh, RP Singh, VP Singh and RK Singh
Mahayogi Gorakhnath Krishi Vigyan Kendra, Chaukmafi, Gorakhpur, Uttar Pradesh
Email: avanishsinghicar@gmail.com

Abstract : Pulses are the primary source of protein for the poor and the
vegetarians who constitute the majority of Indian population. Its soil rejuvenation
qualities such as fixation of atmospheric nitrogen through biological activities,
recycling of soil nutrients, and addition of organic matter and other nutrients
make pulses an ideal crop of sustainable agriculture in the tropical and sub-
tropical regions. The productivity of pulse crops continues to be quite low due
to technological gaps in adoption of pulse technologies and other factors also.
Frontline demonstration programme is a unique technology transfer tool for
better technology adoption that bridge the yield gaps. The main objectives of
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FLD’s on pulses is to demonstrate and popularize the improved package of
practices on farmers’ fields for effective transfer of generated technology and
fill the gap between recommended technology and traditional farming practices.
To boost the production and productivity of pulse crops, Mahayogi Gorakhnath
Krishi Vigyan Kendra, Gorakhpur are conducting frontline demonstration on
pulse crops. Fifty and 10 frontline demonstrations were conducted in pigeon
pea and chickpea, respectively during kharif and rabi season 2017-18 in district
of Gorakhpur. The results were compared with the different variables like
improved variety seed, seed rate, seed treatment, sowing method, balanced
dose of fertilizers, pre-emergence herbicide and need based pesticides
application as cash inputs for demonstration and farmers practice included old
mix variety, broadcasting sowing method, no use of fertilizer, no weeding and
no proper plant protection practices. There was a wide yield gap between the
potential and demonstration yields in both the pulse crops due to technology
and extension gaps. Increase in yield in demonstration plots due to adoption
of improved package of practices 42.55 and 42.67 per cent in pigeon pea and
chickpea respectively as compared to existing farming practices. On an average
technology gap of different pulse crops under front line demonstration was 8.69
g/ha while its range varied from 7.05 to 10.34 g/ha. Extension gap of different
pulse crops range was 4.37 to 5.07 g/ha with an average of 4.72 g/ha and
technology index was varied from 29.37 to 41.36 per cent with on an average
of 35.37 per cent. The wide variation in the technology gap and in index
percentage were found due to variation in agro-climatic parameters, soil fertility,
biotic stresses, socio-economic and management practices. This variation can
be narrowed down through dissemination of improved technology among
farming community with effective extension methods and demonstrations.
Average net profitability of worth Rs. 53208.50/ha as compared with farmers
practices (Rs. 31540.00/ha) were also obtained and average incremental benefit
cost ratio (ICBR) i.e. 9.05 was recorded in demonstrated plots. The higher
additional returns and effective gain obtained under demonstrations could be
due to improved technology, non-monetary factors, timely operations of crop
cultivation and scientific monitoring. This can be seen as a positive indicator
for formulating and disseminating, more extensive, technology specific and
farmer centric FLD programme to improve knowledge and adoption amongst
farmers in the district to boost Chickpea production.
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Mentha spicata L. essential oil as eco-friendly plant
based pesticide in view of its antifungal,
antiaflatoxigenic and antioxidant efficacy during
storage of food commodities

Akash Kedia
Department of Botany, Govt. General Degree College at Mangalkote,
P.O. Khudrun, Burdwan, W.B., India (email: akashkedia28@gmail.com).

Abstract: In view of the harmful aspects of synthetic pesticides, the present
study was conducted to evaluate the efficacy of Mentha spicata L. essential
oil (EO) as antifungal, antiaflatoxigenic and antioxidant agent in order to assess
its potential as plant based pesticide for management of fungal and aflatoxin
deterioration as well as oxidative damage in stored food commodities. The EO
significantly inhibited growth and aflatoxin B, production by toxigenic strain of
Aspergillus flavus (LHP-6) at 1.0 and 0.8 pl/ml respectively. EO also showed
broad Fungitoxic spectrum against 13 food borne molds at 1.0 pl/ml
concentration. In addition, the EO showed pronounced antioxidant activity as
IC,, value was found to be 2.55 pl/ml during DPPH free radical analysis. The
EO showed non phytotoxic nature during the seed germination assay of chick
pea seeds. Hence, M. spicata EO has industrial potential in formulation of plant
based safe pesticides for stored crop protection against fungal and aflatoxin
contamination as well as oxidative damage during post harvest processing of
food commodities.

Keywords: Essential oil, Antifungal, Aflatoxin, Antioxidant, Pesticide.
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Antifungal activity of some locally available plants
against Fusarium oxysporum f. sp. Udum

Amrapali Verma
Maharana Pratap Post Graduate College
Jungle Dhusan, Gorakhpur 273014

Abstract : The antifungal activity of crude extracts of some plants was
evaluated against Fusarium oxysporum f. sp. udum involved in wilt disease of
pigeon pea. Screening of the crude extracts of different parts of 10 plants viz.
Amranthus virdis Linn., Ageratum conyzoides Linn., Acalypha indica Linn.,
Coccinia grandis (Linn.) J. O. Voigt, Eclipta alba Linn., Euphorbia hirta Linn.,
Lantana indica Linn., Riccinus communis Linn., Physalis minima Linn.,
Parthenium hysterophorus Linn. Withonia somnifera (Linn) Dunal, are
performed to determine the antifungal activity against Fusarium oxysporum f.
sp. udum. by “food poisoning method”. The crude extract of leaf of Eclipta alba,
Withonia somnifera and Lantana indica exhibited maximum toxicity against the
test fungus. Whereas some plant show moderate antifungal activity.

Keywords: Plant, Antifungal activity, Wilt disease
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Status of Cercosporoid fungi in India

Anu Singh, H.D. Bhartiya and Jyoti Kumari
Mycopathology Laboratory,Department of Botany
Bipin Bihari P.G. College,Jhansi-284001(U.P.) INDIA
Email ID: anusingh3212@gmail.com

Abstract : Jhansi district of Bundelkhand region has a diverse and rich
phanerogamic vegetation. This area is rich in biodiversity and for foliar fungi
in particular, still for the foliar fungi this region is virgin, but for the growth and
development of foliar fungi the climatic conditions are suitable.

Cercosporoid fungi are the heterogenous assemblage of hypomycetes
forms of Deuteromycotina. Cercosporoid fungi was represented by genus
Cercospora which was introduced by Fresenius (1863) to accommodate
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foliicolous hypomycetes producing vermicular, phragmosporic conidia. In
Cercospora complex, almost all the generic segregrates have their root in
monophyletic Mycosphaerella telemorph,which is one of the largest genera of
Ascomycetes. The segregrates of Cercospora complex fall in to two groups,the
Dematiaceous and Non- Dematiaceous. The dematiaceous genera are
charaterized by their pigmented conidiophores and conidia, conidia being
hyaline in case of Cercospora. The generic segregrates represented by
Cercospora are known as Cercosporoid or Cercospora- Passalora complex
whereas the Nondematiceous genera, produce hyaline conidiophores and
conidia and represented by Ramularia are called Ramuloroids or Cercosporella-
Ramularia complex.

Absolute Summability of Function based on (A, a, B)
(C, 1) Summability Methods

Anupama Srivastava

M.P.P.G Jungle Dhusan, Gorakhpur
E-mail:dr.anupamasrivastava @ gmail.com

Abstract: In this paper, we introduce the absolute summability of function based
on (D, a, B)(c, I) summability methods and investigated some of their properties.

If 1 >0, p=>1, we say that s(x) is summablelc: |, (absolutely summable (c, |)

k2
= oo; forsome T > 0.

with index p), if J;” |2 ¢,(»)
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Biodiversity Conservation and Uttar Pradesh: A
Legal Study

Dr. Arun Kumar Maurya
Assistant Professor, Botany
Department of Botany, Multanimal Modi P.G. College (C.C.S. University, Meerut)
Modinagar, Ghaziabad, U. P. 201204
E-mail: botany25@gmail.com

Abstract : Biodiversity is a valuable natural resource that provides diverse
goods and services to human beings like the food, medicine, fodder, fiber,
firewood. India occupies 2.4% land of the globe. It is also one among 17" mega
diverse country that encompasses four ecological and twenty two agro-
biodiversity hotspots and one of the eight Vavilovian centre of origin known as
the Indian centre of origin. Considering the immense importance of biodiversity,
United Nation brought a treaty for biodiversity conservation known as the
Convention of Biological Diversity (CBD). It is an international legally binding
global treaty that deals with biodiversity conservation, its sustainable use and
intellectual property related (IPR) aspects. The Convention reaffirmed the
sovereign right of the state over their natural or biological resources. It was
brought during the Earth summit in Rio de Janeiro in 1992. The Convention
establishes three main goals viz, the conservation of biological diversity, the
sustainable use of its components, and the fair and equitable sharing of the
benefits from the use of genetic resources. The detailed provisions for these
purposes are made under Cartagena and Nagoya protocols (2010). Apart from
this, the Bonn guidelines have also been made in consonance with above
protocol.

India became signatory to the CBD in December 1993 and ratified in
February 1994 and legislated the Biological Diversity Act 2002. The Act aims
to achieve the goals of CBD by applying the precautionary principle along with
establishing three tier institutional mechanism namely, National Biodiversity
Authority (NBA) at the Union level, State Biodiversity Authority (SBA) at state
level and the Biodiversity Management Committees (BMC) at local level. It Act
also tries to regulate the access, use of biodiversity and in IP rights, establishes
biodiversity heritage sites, in-situ and ex-situ measures, advices central
government to take other measures for biodiversity conservation. Apart from
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this, NBA tries to prevent biopiracy from India through legal mechanism. Uttar
Pradesh (U.P.) is one of the largest state of India. It has only approximately
2.4% geographical area under protected area. It possesses the huge
population, whose pressure has led to great impact on the biodiversity status
of the state. Even though, the biodiversity of U.P. is still very good as it
possesses 2,932 and 2,387 species of flora and fauna which accounts 0.72
% and 0.18 % of plant and animal species with respect to world biodiversity.
U.P. possesses very small area under forest that too in certain patches which
harbors several unique wildlife such as rhinoceros, elephant and tiger. Keeping
these facts in mind, it is very much pertinent to study the legal framework that
is playing crucial role in the biodiversity conservation of U.P.

Bayesian estimation of shape parameter of Erlang
Distribution under Precautionary Loss Function

Arun Kumar Rao and Kusum Lata Singh

M.P.P.G. College, Jungle Dhushan, Gorakhpur
e-mail: arunrao1972@gmail.com,
123kusumlata@gmail.com

Abstract: Erlang distribution is a continuous probability distribution with wide
applicability primarily due to the exponential and gamma distribution. In this
paper Bayesian estimation of shape parameter of Erlang distribution under
precautionary loss function have been obtained using Consul and Geeta
distribution.
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Phytoremediation Potentiality of Some Plants
Grown On Fly Ash Dykes: A Case Study of Obra
Thermal Power Station, Sonebhadra, India

Ashutosh Pandey*, Sanjay Dwivedi, Shekhar Mallick,
Nandita Singh and Vivek Pandey

Plant Ecology and Climate Change Division; CSIR- National Botanical Research Institute
Lucknow
*Email: apandeymsb @ gmail.com

Abstract : Heavy metal contamination in water and soil is a big challenge of
21" century. Due to increasing demand of electricity in developing India, millions
of tons fly ash generated per annum after burning of coal in Thermal Power
Plants. The fly ash contains high amount of toxic elements which are not only
affect the local vegetation, but it's accumulation in crop plants transferred from
lower to higher trophic level through food chain contamination. The present
study is focused on to assess the phytoremediation potentiality of four fly ash
tolerant plants namely Phragmitis kraka, Saccharum spontaneum, Canna
occidentalis and Pteris vittata. These selected plants were transplanted on fly
ash dykes in the month of September 2016 and monitored after one year in
terms of plant height, biomass and heavy metal accumulation in plant parts.
The results indicated that fly ash contains significant amount of trace Mn
(411mg kg), Fe (11083mg kg), Cu (41mg kg'), Zn (27 mg kg™') and toxic Cr
(61 mg kg'), Ni (40 mg kg'), As (8 mg kg'), Pb (4 mg kg') metals. Among
the plants, Saccharum spontaneum, accumulated highest amount of Cr (5 mg
kg™) and Ni (13 mg kg') in root, while arsenic was found highest in the shoot
of Pteris vittata (38 mg kg'). After one year the reduction in metal content of
fly-ash was found maximum for Cu (65 %) followed by As (64%), Cr (55%),
Zn (46%) and Ni (35%), Fe (31%) and Mn (22%). Therefore, the study
concluded that the Saccharum spontaneum, and Pteris vittata are the most
suitable plants to develop phytoremediation technique for decontamination of
fly ash dykes. The more information and correlation of different parameters/
results will be presented during the conference.

Keywords: Fly-ash, Heavy metals, Food chain contamination,
Phytoremediation.
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Study on Microflora Community in Wheat
Rhizosphere and Rhizoplane

Basant Narain Singh
Superintendent Pratap Ashram Golghar, Gorakhpur (UP)
Email ID: bnsingh.botany @ gmail.com

Abstract : The studies were conducted on different experimental wheat field
to establish the species composition of fungi living on the wheat rhizosphere,
and to establish the quantity and quality composition of microorganisms
developing in the rhizosphere of this plant. Besides, the studies established
the effect of rhizosphere antagonistic bacteria and fungi on some pathogenic
soil-borne fungi. The mycological analysis of the infected roots and the stem
base of wheat showed that the main cause of the occurrence of necrotic signs
on the roots and the stem base of wheat were the fungi of Rhizoctonia solani
and Fusarium spp., and above all, the species of F. avenaceum, F. culmorum
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and F. oxysporum. The microbiological analysis of rhizosphere soil gave 7.16-10
6 bacteria colonies, totally. The number of Bacillus spp. was a little lower and
amounted to 4.37-10 6 colonies, while Pseudomonas spp. constituted 3.98-10
6 colonies on average. The total number of fungi was 35.8-10 3 colonies. Within
the pathogenic fungi isolated from the rhizosphere of the analyzed plant the
dominating ones were Fusarium spp. and Rhizoctonia solani, while among
saprophytic fungi those were Penicillium spp. and Trichoderma species.
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Anatomical, phytochemical and in vitro
antimicrobial activity of Enicostemma littorale, Blume

S. Bavya', M. Selvi Rao?, S Sahaya Sathish', A Vimala'

and V Thangarajan’
'Centre for Cryptogamic Studies, Department of Botany, St. Joseph’s College (Autonomous),
Tiruchirappalli - 620 002, Tamil Nadu.
2Department of Botany, Queen Mary’s College (Autonomous),
Chennai — 600 004, Tamilnadu

Abstract : Enicostemma littorale is a perennial herb belonging to the family
Gentianaceae. It is cosmopolitan in nature. The plant is used in treating fever,
skin diseases, and obesity and helps to regulate blood sugar levels. Authenticity
assessment is one of the basic steps of herbal drug standardization. To assess
the authenticity of medicinal plants the macroscopic and microscopic analyses
are used. The microscopic study is the anatomical study which is done by taking
an appropriate section of the plant parts to be studied. The medicinal properties
are attributed to the phytochemicals derived from different parts of plants such
as leaves, roots, and stem etc. The qualitative and quantitative estimation of
these phytochemicals is important for the exploration of new lead compounds
in the process of drug development. The main aim of this work is to standardize
the plant by studying the anatomical features and a preliminary compilation of
qualitative and quantitative phytochemical analysis and their antibacterial
activity. The phytochemical analysis revealed the presence of alkaloids,
flavonoids, triterpenoids, anthraquinones, phenols, glycosides, phytosterols,
steroids, and tannins. The primary metabolites were abundant in leaves than
roots whereas secondary metabolites were abundant in root when compared
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to leaves. The ethanolic extracts of root and leaf exhibited antibacterial activity
against Staphylococcus aureus and Salmonella paratyphi B.

Keywords: Enicostemma littorale, Gentianaceae,anatomical standardization,
phytochemical, antibacterial

Correlation between climate changes and outbreaks
of Japanese Encephalitis

Bhuwan Bhaskar Mishra, Pooja Agrahari
Vector Control Research Center, Gorakhpur Field Station, India

Abstract: Japanese encephalitis is a leading cause of viral encephalitis in Asian
countries, with around 50,000 cases and 10,000 deaths per year. Currently,
no cure is available for JE, none of the antiviral agents have found effective
against JE virus and treatment is mainly supportive. Japanese encephalitis is
considered a major public health challenge because of its high epidemic
potential, and serious neurological damage among survivors. First case of JE
was recognized in Japan in 1924. Due to immunization and other preventive
efforts, the size of epidemics has steadily declined in Japan and China. On
the contrary, new epidemic foci of JE were reported in neighboring southeastern
Asian countries in 1969. In India, the first case was reported in Tamil Nadu in
1955. After 1973, the disease spread to various other parts of India. The
reasons for this increased geographic distribution are uncertain but might
include population shifts or changes in climate, ecology, agricultural practices,
animal husbandry, or migratory bird patterns. The first outbreak of JE is closely
associated with the pattern of precipitation, flooding and rice production
systems. Local ecology, climate and season are considered as the risk factors
for JE. Analysis of correlation between trends and different climatic factors can
be helpful in designing suitable strategies for the prevention and control of JE.
Monitoring of vector mosquito density and JE virus infection rates in mosquitoes
can be helpful for the prediction of outbreak and in intervention programs.
Several other findings have shown that the climatic changes followed by poor
hygienic conditions in the rural and suburban areas are the risk factors for the
outbreaks of Japanese encephalitis. And thus, continuous monitoring of climatic
changes and awareness of the society towards environmental and hygienic
aspects will help in predicting the outbreak of the disease as well as in running
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the intervention programs.
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Agrarian Ecosystem: Present status and need for
Sustainable Management

Chandra Bhushan Tiwary
Assistant Professor, Dept of Zoology, SMD MN Jalalpur, Gopalganj (Bihar)
Email ID: tiwary cb@rediffmail.com

Abstract : The ecosystem can be defined as complex interactions among
interdependent organisms that cohabitate in the same geographical area and
with their environment. The physical environment along with organisms
inhabiting a particular space is basic component of ecosystem. In a natural
environment, an ecosystem follows a certain sequence of processes and events
through the days, seasons and years. The processes include not only the biotic
interactions in that particular ecosystem, but also the interactions between
species and physical characteristics of the environment. Pesticides released
into the environment may have several adverse ecological effects ranging from
long-term effects to short-lived changes in the normal functioning of an
ecosystem. Pesticides and fertilizers hold a unique position among
environmental contaminants due to their high biological toxicity. Pesticides
applied to the environment have shown to have long term residual effects while
others have shown to have acute fatal effects when not properly handled.

Keywords: Cohabitate, Ecosystem, Fertilizers, Pesticides, toxicity, residual
effects.
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Role of cuticular traits for water conservation
in Drosophila species

Chanderkala Lambhod, Meenu Yadav and Ravi Parkash
Department of Genetics, Maharshi Dayanand University, Rohtak, Haryana
Email: chanda.malik071@ gmail.com; Mob. : 9996074219

Abstract : The role of melanization and cuticular lipids in water conservation
has been studied in many Drosophila species (Diptera: Drosophilidae).
Nevertheless, a comparative approach to larval and adult stages of ecologically
diverse, wild Drosophila species is still required. Based upon abdominal
cuticular melanization patterns, wild caught Drosophila species were
categorized as (1) melanic, (2) fixed melanic, or (3) non melanic. At the
interspecific level, the ecological significance of melanization and cuticular lipids
was determined by the inverse association of melanization and cuticular water
loss in melanic species, and of cuticular lipids and cuticular water loss in fixed
melanic and non melanic species. Interestingly, higher amounts of cuticular
lipids were also evident in fixed as well as non melanic species, as compared
to melanic species at larval stages, which is consistent with their differences
in reduced water loss rates. Moreover, fixed melanic and non melanic species
exhibited comparatively higher (ca. 1.8—2.0 fold) desiccation resistance. Thus,
cuticular lipids provide a better waterproofing mechanism than melanization.
Furthermore, acclimation to dehydration stress in adults improved desiccation
resistance in melanic species, whereas such effects were lacking in fixed
melanic and non melanic species. However, there were no changes in cuticular
components as a consequence of desiccation acclimation. Thus, our results
indicate that melanic, fixed melanic, and non melanic Drosophila species differ
in the evolved physiological mechanisms of water conservation to adapt to dry
conditions.

Keywords: Melanic species, Fixed melanic, non-melanic, Cuticular water
loss, desiccation resistance
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Ecological significance of wing spot dimorphism
in Drosophila biarmipes (Diptera: Drosophilidae).
Chanderkala Lambhod, Meenu Yadav and Ravi Parkash

Department of Genetics, Maharshi Dayanand University, Rohtak, Haryana
Email: chanda.malik071@gmail.com ; 9996074219

Abstract : Female preference for male ornament is favored by sexual selection.
It is not clear whether the preference is limited to male ornament only or actually
for genes that affect fithess of the progeny. In Drosophila biarmipes, females
prefer to mate with males that are able to provide greater physiological tolerance
to climatic stresses, i. e., males provide direct benefit of fitness to the females
or their offsprings. Laboratory studies in D. biarmipes have evidenced the role
of wing spot during courtship but its ecological significance remains unclear.
We tested the hypothesis whether spotted and spotless males and progeny
from sexually preferred males of D. biarmipes vary in their levels of
environmental stress tolerances. Our results showed that the male flies with
spotted wings performed significantly better in their mating success
under desiccation or cold stress than the males with spotless wings. In contrast,
spotless males mated more frequently under highly humid conditions. We also
found significantly higher fecundity of females mated with the males with
spotted wings under drier condition and higher egg-to-adult viability of the
resulting progeny. Our results are consistent with good gene sexual selection
hypothesis, suggesting that mate choice could provide indirect benefits to
females. This is the first report on the ecological significance of wing color
dimorphism in a tropical species-D. biarmipes.

Keywords: Drosophila biarmipes, wing spot, dimorphism, sexual selection,
good genes, mating preferences.
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Ecology, Diversity and Conservation Strategies of
Pteridophytic Flora of Korba, District (Chhattisgarh)
India

D.K. Gond'*, Km. Sunita? and Alok Kumar Singh

'Botany Division, C. M. P. Degree College Allahabad
2Plant Physiology & Biochemistry Lab, Dept. of Botany, DDU Gorakhpur University, Gorakhpur

Abstract : The paper enumerates the pteridophytic flora of Korba district of
Chhattisgarh state. Extensive field trips were made during the year 2016-17
to collect plants both in the vegetative and reproductive stages from various
localities of district. Review of available literature and relevant published papers
reveal that pteridophytic flora of this region has not been explored previously;
therefore the present communication reports 24 species of pteridophytes
belonging to 18 genera of 18 families along with brief taxonomic description
and population status.

Keywords: Conservation; Diversity; Korba.
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Management of Japanese encephalitis with
Arctigenin form Ipomoea cairica L. (Sweet)

Deepa Srivastava
Department of Botany,
D.D.U.Gorakhpur University, Gorakhpur

Abstract : Japanese encephalitis commonly known as Brain Fever is a
mosquito born disease that is widely prevalent in temperate and tropical zone
of Asia. The etiologic agent, Japanese encephalitis virus (JEV), belongs to the
family Flaviviridae and can be transmitted between animal and human hosts
by Culex species of mosquitoes. Although vaccination is the most viable option
to control JE, affordable vaccines are still not widely available. lpomoea cairica,
commonly known as rail road wine is an environmental weed, found in waste
land areas. It grows in disturbed sites, such as roadsides and waste-ground in
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urban areas, especially along river banks and coastal dunes. It has been
reported as a promising medicinal plant due to presence of various
phytochemicals such as alkaloids, flavonoids, Tannins, saponins, phenols,
amino acids, glycosides, anthraquinones, steroids and lignans. The essential
oil of /. cairica possesses remarkable larvicidal properties. It could induce 100%
mortality in the larvae of Culex tritaeniorhynchus, Aedes aegypti, Anopheles
stephensi and Culex quinquefasciatus. Arctigenin, a plant lignan which is also
present in Ipomoea cairica is reported neuro-protective against Japanese
encephalitis virus in a mouse model. Hence in the light of above reports we
have taken Ipomoea cairica plant to manage Japanese Encephalitis in this area,
as Ipomoea cairica is commonly found in this area we can control JE by two
ways i) by controlling vectors by applying larvicidal properties of jpomoea cairica
and ii) by extraction of arctigenin in form of medicine to control neuro-
inflammation produced by JEV. We have got initial success in extraction of
Arctigenin through Column Chromatography; we have confirmed the compound
by NMR, Mass Spectroscopy, Elemental analysis, and IR spectroscopy done
in CDRI, Lucknow. The idea behind this research is to make the treatment for
Japanese Encephalitis cost effective although collaborative approach is needed
to achieve full success at ground level.
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Accumulation of heavy metals by earthworm
Eisenia fetida during vermicomposting from
different biological wastes

Deepak Kumar Bhartiya®, Gorakh Nath' and Keshav Singh?
'Department of Zoology, S.V. M. M .P.G. College, Arya Nagar, Gorakhpur-273001
Mob. N0.9795898689; Email-gorakhjee @ gmail.com
2Vermibiotechnology Laboratory, Department of Zoology,

D. D. U. Gorakhpur University, Gorakhpur-273009 U.P. India.

Mob No: +91-9450433313, Email- keshav26singh @ rediffmail.com

Abstract : Heavy metals are release in environment by volcanic activity, erosion
of rocks, forest fire, human activity, paper mills and wastes products of various
industries. Abundant use of chemical fertilizers and pesticides in agricultural
field also increase the heavy metals in environment. These heavy metals
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caused ill effects on different flora and fauna as well as on human health.

Generally human body is exposed to heavy metals by breathing, drinking
and eating polluted air, water and food, which lead to accumulation of heavy
metals in vital organs such as brain and kidney. Continuous accumulation of
lead leads to death of affected person. In pregnant women accumulation of
the lead may caused miscarriage. Sperm production in male human being is
also reduced by lead exposure. Cadmium and Nickel accumulation in body is
encountered in the workers of industries of pigment, metal plating, plastic and
batteries. These heavy metals entered in the human body by ingestion of
contaminated food stuffs specially grains, cereals and leafy vegetables. These
metals caused respiratory irritation lung diseases, cancers and kidney problem.
Accumulation of chromium in human body breathing problems such as asthma,
cough and wheezing. Even skin contact may resulted skin ulcers. Chronic
exposure can damage liver, kidney, blood cells and nerve tissues. Oral intake
if cobalt caused hypercholesterolemia in human beings. Arsenic acts as
carcinogens may cause cancer of skin, lungs, liver and bone marrows.

In a food chain of active ecosystem there is continuous accumulation of
in successive trophic levels. This phenomenon is called biological magnification
or biological amplification. Generally different heavy metals like arsenic (As),
barium (Ba), cadmium (Cd), chromium (Cr), lead (Pb), mercury (Hg), selenium
(Se) and silver (Ag) may be accumulated in human body of various routes and
cause of different hazards. Complete removal of these heavy metals in the
contaminated environment is difficult task. The earthworm Eisenia fetida play
very important role in reducing the heavy metals accumulation in foodstuffs.
The worms have ability to accumulate the various heavy metals viz Pb, Ni, Hg
and Cd in their body. They can accumulate the metals and by transferring the
heavy metals from the soil in their body so that it will be reduced the movement
of hazardous metals in crops and vegetables. This remediation of soil will
produced good quality consumable agricultural products.

Keywords: heavy metals, earthworm Eisenia fetida, vermicompost and
biological wastes.
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Combinations of different wastes: Biotechnological
tool for population enhancement of earthworm
Eisenia fetida

Deepak Kumar Bhartiya?, Gorakh Nath' and Keshav Singh?
'Department of Zoology, S.V.M. P.G. College, Arya Nagar, Gorakhpur-273001
Mob. No0.9795898689; Email-gorakhjee @ gmail.com
2Vermibiotechnology Laboratory, Department of Zoology,

D.D.U. Gorakhpur University, Gorakhpur-273009 U.P. India.

Mob No: +91-9450433313, Email- keshav26singh @ rediffmail.com

Abstract: Chemical fertilizers and synthetic pesticides are serious threats to
human, animal health and environment. Animal dung and municipal solid
wastes are caused various problems, if they are not properly managed.
Vermicomposting of these wastes is a suitable solution for proper management
of biological wastes. The combinations of different animal dung with municipal
solid wastes significantly enhance the population of Eisenia fetida. Combination
of buffalo dung with municipal solid wastes (1:1 ratio) significantly increase the
growth, development, and reproductive capacity of E. fetida. Significant
decrease in pH, Electric conductivity, C : N ratio was noted in the final
vermicompost whereas, increased total Kjeldhal nitrogen (TKN), total available
phosphorus level (TAP), total potassium and calcium ultimately affects the
growth of earthworm Eisenia fetida population. Use of buffalo dung with sewage
sludge is suitable combination for better growth, reproduction and development
of Eisenia fetida. The significant increase in number of earthworms with the
help of combination of wastes as feed material, will be helpful for more
conversion of more municipal solid wastes in beneficial vermicompost

Keywords: Animal dung, Vermicomposting, Eisenia fetida, municipal solid
wastes.

s o% o%%
EXRXR XS

95
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.) O



Two Days National Conference, 2019 ¢ Emerging Trends in Science

Versatility of carbon dioxide: Renewable
applications & synthetic explorations

Devdutt Chaturvedi*
Department of Chemistry, School of Physical & Material Sciences, Mahatma Gandhi Central
University, Motihari-845401(East Champaran), Bihar, India.
E-mails: devduttchaturvedi@gmail.com; devduttchaturvedi@mgcub.ac.in

Abstract: The production of carbon dioxide around the globe resulting the
emergence of global warming day by day. Burning of coal, vehicles fuel, natural
gas and nuclear explosions also generates carbon dioxide in the environment,
has been the major constituents which majorly influences the global warming.
This burden of carbon dioxide in our environment necessitates the need of
transforming carbon dioxide into greener valuable products. Also, carbon dioxide
has been playing an important role in balancing our environment through
photosynthesis in plants.

In recent years, carbon dioxide has been employed as a cheap and safe
alternative eliminating the use of harmful reagents such as CO and COCI,.
Recently, carbon dioxide has frequently been employed as a green reagent in
its various conditions and forms for the syntheses of structurally diverse
biologically potent scaffolds employing diversity of starting materials, reagents
and catalytic systems. In the present talk, | will focus some of the greener
applications of carbon dioxide as a source of renewable energy & its synthetic
utility.
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Emerging trends in eco-friendly approach towards
ticks control

Dilpreet kaur
Dept. of Zoology, Govt. Degree College, Hata, Kushinagar-274207
Email: dp.zoology @gmail.com

Abstract : Ticks are commonly controlled by using conventional synthetic
acaricides, however it has certain drawbacks like high cost, non biodegradable,
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toxic to environment, left residuals in animal body and above all development
of resistance in ticks. Therefore, the search for herbal alternatives is ongoing
process and various researchers are exploring different genera of plants for
exploring plants to find extracts with acaricidal properties that can be used in
association with or even as an alternative to synthetic compounds. Keeping
the importance of green technology approach towards formulation of effective
anti-tick agent, the present study is designed to evaluate medicinal plants for
their anti-tick properties. The leaves of the plants were dried, powdered and
extracted in organic solvents and evaluated by using standard toxicity bioassay.
The results of bioassay indicated that all the plants showed variable toxicity
against ticks in different extracts. The result will be presented and it proved
that certain plants have potency to develop as a substitute of synthetic
acaricides and thus can help in reducing the cost of tick control and loss due
to development of resistance by the use of conventional acaricides.

Keywords: ixodid ticks, acaricidal, anti-tick etc.
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Synthesis and Characterization of Conducting
Polymers derived from azomethines monomers
containing syringaldehyde unit

Ekta Sonker" 2 and S. Krishnamoorthi'"
'‘Department of Chemistry, Centre of Advanced Studies,
Banaras Hindu University, Varanasi 221005,
2Department of Chemistry, Deen Dayal Upadhyay Gorakhpur University, Gorakhpur, 273009
*dr.skmoorthi@gmail.com

Abstract: Development of schiff base polymers or polyazomethines with
conjugative bonds in the main chain have gained widespread interest during
the last two decades, because of their useful electronic, optoelectronic,
electrochemical, and nonlinear optical properties. Conjugated aromatic schiff
base polymers can be used in numerous areas due to their semi-conductive
properties. Major challenges in this field include the development of solution-
processable, cheaper, thermally stable, fluorescent and high conducting
materials. The present study, involves the synthesis of solution processable
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polyazomethines derived from three novel synthesized azomethine monomers
containing syringaldehyde unit, through condensation polymerization technique.
The d-conjugated azomethine monomers were acted with p-xylene dibromide
in nitrogen environment, and the polymers containing, sulfonate ester, thioether
and ether groups were obtained. The resulting polymers were characterized
by spectral ('"H NMR and IR), thermal (TG-DTA), electrochemical (CV)
techniques in addition to conductivity measurements. Morphologic properties
of the synthesized polyazomethines were explained by SEM device. The
resulting aromatic conjugated polyazomethine would be expected to possess
not only high thermal stability, but also good semiconducting properties.
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Room Temperature Superconductivity — A New
Horizon for Energy Crisis

Kaman Singh
Superconductivity Research Laboratory, Department of Chemistry,
Babasaheb Bhimrao Ambedkar University
(A Central University)
Lucknow-226025, Uttar Pradesh (INDIA)
E-mail -drkamansingh @yahoo.com/singh.kaman@bbau.ac.in

Abstract : In 1911, the Dutch physicist, Heike Kammerlingh Onnes discovered
superconductivity. Since then it has been a subject of hot discussion among
scientists due to cryogenic requirements of low-temperature superconductors.
Today, however, superconductivity is being applied in various areas such as
medicine, theoretical and experimental science, the military, transportation,
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power production, electronics, as well as many other areas. With the discovery
of high-T . superconductors, which can operate at liquid nitrogen temperatures
(77K), it has emerged as an effective tool for various industrial and scientific
applications. The transition temperature T_ of superconductor signals the onset
of superconductivity. We were curious to see the variation of T_with the formula
mass (F,,) of well studied high T_ oxide superconductors to observe whether
there exists any correlation between T_and F,, of these oxide superconductors.
Interestingly, it is observed that the variation of T_ with formula mass F,, ratios
of T_/F_ of 8 different high-T_ superconductors which exhibit transition
temperature greater than 90 K, converge to show a ratio of 0.136 with 14%
deviation. Other superconductor and bismuth-based which have T_less than
90 K differ significantly. Extrapolating the transition temperature to 25°C, a
formula mass F,, of high-T_oxide superconductor turns to be 2239 with only
14% deviation in different materials which have T_e” 90 K. This means if oxide
superconductors of formula mass 2239 are synthesized, then that materials
could possibly exhibit room temperature superconductivity. The discovery of
ceramic type HTS materials in 1986, which exhibit superconductivity at liquid
nitrogen temperature, has led to extensive research into materials formulation,
characterization and methods of fabrication. Small scale devices have been
commercially available for some time. The major problems for large-scale
applications have been achieving high critical transport currents under high
magnetic fields. The technical performance of long, state of the Art BSCCO
wires have allowed prototypes to be constructed for large scale applications,
such as magnets and transmission cables, and HTS transmission cables have
already come into commercial use where the advantage of high current density
are crucial. It is expected that there will be further progress in bringing down
the costs of these materials, leading to significant advantages in efficiency and
energy saving. Recently, researchers discovered new evidence of
superconductivity at near ambient temperature. So, what initially seemed to
be a mere theoretical concept, has a lot of potential for the welfare of
humankind in the New Millenium.

Keywords: T_/ F, ratio, YBCO polymerized RT superconductor
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Dissemination of improved package and practices
of chickpea cultivation through Front Line
Demonstrations

Mamta Singh, A.K. Singh and K.S. Yadav
Scientist KVK Sagar, Scientist KVK Jabalpur, Senior Scientist & Head KVK Sagar

Abstract: Chickpea is one of the most important pulse crops of Madhya
Pradesh, which is used as a primary source of protein for human beings as
well as nitrogen source for many cropping system. In Sagar district chickpea
was grown in183000 ha. area with productivity of 1400 kg/ha. Due to the
unavailability of improved wilt resistant variety and non-adoption of
recommended package of practices are major constraints of low production
of chickpea in the district. .To overcome these problems, Krishi Vigyan Kendra
had conducted Front Line Demonstrations (FLD) on chickpea at farmers field
using new wilt resistant variety with improved crop production technologies
during 2015-16 and 2016-17. FLD was initiated with the objectives of showing
the productive potentials of the new production technologies under real farm
situation over locally cultivated crop and traditional practices were maintained
in case of local checks. In demonstrated plots, a few critical inputs in the form
of quality seed, fungicide, PSB, Rhizobium, Trichoderma and insecticide etc.
were provided. During 2015-16 and 2016-17, total 150 demonstrations were
conducted on 60 ha. area in Rahatgarh and Rahli block of Sagar district with
high yielding wilt resistant variety JG-63. In the demonstrations, seed yield was
increased tune of 55.27% over local check. The new technologies will eventually
lead to the farmers to discontinue of old varieties with new technology.
Extension gaps emphasized the need to educate the farmers through various
means for the adoption of improved agricultural production technologies with
high yielding varieties. The technology gap observed may be attributed to the
dissimilarity in the soil fertility status and weather conditions. The technology
index shows the feasibility of the demonstrated technology at farmer’s field.

s o% o%
XXX

100
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

Approach towards Green Chemistry in treating
Water Pollution

Manmohan Krishna Upadhyay
Dept. of Chemistry, Govt. Degree College, Hata, Kushinagar-274207
Email: mkupadhyaya1 @gmail.com

Abstract: Green chemistry is more eco-friendly alternative to conventional
chemistry practices. To prevent the concentration of water pollution, efficient
safety measures have been employed that prevent point-source and nonpoint-
source pollution. An effective way to deal with the water pollution problem is
to use less harmful ways to prohibit contaminants. Chromatography methods
and separation chemistry principles offer a variety of encouraging methods to
attain these attainable goals. Proper remediation has been provided to aid
correct contamination of groundwater, which affects nearly hundred million
people worldwide. A variability of novel methods has been included for
prevention and remediation of water pollution that occasion radical reaction and
the utilization of advanced nano-based techniques. This current paper is mainly
focusing on current aspect of water pollution control strategies with green
chemistry.

Keywords: Green Chemistry, Water pollution, pollutants etc.
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Particulate matter (PM) in air a health hazard

Navneet Kumar, Vinay Kumar Singh and Shiv Kumar
Assistant Professor, Department of Zoology,
Maharana Pratap Post Graduate College Jungle Dhushan Gorakhpur, Uttar Pradesh, INDIA
Email — navneetsonkar72 @ gmail.com

Abstract: Globally, 7 million deaths were attributable to the joint effects of
household (HAP) and ambient air pollution (AAP) in 2016. About 94% of these
deaths occur in low and middle income (LMI) countries. The South East Asian
and Western Pacific regions bear most of the burden with 2.4 and 2.2 million
deaths, respectively. About 9,80,000 deaths occur in Africa, 4,75,000 in the
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Europe 2,33,000 in the Americas. The remaining deaths occur in high income
countries of Europe (2,08,000), Americas (96,000), Western Pacific (83 000),
and Eastern Mediterranean (18, 000) Health Observatory WHO Global 2018.

India, the second-most populous country in the world, is recognized as
a hotspot for aerosol. Ambient PM2.5 exposure was observed to increase
rapidly over the past decade (2001-2010). The annual premature mortality
burden from ambient PM2.5 exposure in India is currently estimated to be large
by the Global Burden of Disease project (~1.0 million), though such. Air pollution
represents the biggest environmental risk to health. In 2012 (WHO), one out
of every nine, deaths was the result of air pollution-related conditions. Of those
deaths, around 3 million are attributable solely to ambient (outdoor) air pollution,
measurements for about 3000 cities and towns worldwide. The estimates
indicate that in 2014 only about one in ten people breathe clean air. Particulate
matter (also called particle pollution): the term for a mixture of solid particles
and liquid droplets found in the air. Some patrticles, such as dust, dirt, soot, or
smoke, are large or dark enough to be seen with the naked eye. Others are
so small they can only be detected using an electron microscope. Particle
pollution includes: PM.: inhalable particles, with diameters that are generally
10 micrometers and smaller. PM, : fine inhalable particles, with diameters that
are generally 2.5 micrometers and smaller. PM, , is more easily transported,
which implies more toxicity and harmful substances that can penetrate deep
into the human body. PM,  can stay in the atmosphere for a long time and
travel for a long distance. Therefore, it has a greater impact on human health
and the quality of the atmospheric environment. It has potential health risks
due to cardiovascular and respiratory diseases leading to premature mortality.
It has always been a hot topic in various related research fields around the
world. Which are mainly related to the spatial and temporal distribution of PM, .
concentrations, emission inventory, emission characteristics, source analysis
and impact of PM, . on atmospheric visibility and humans.

Keywords: PM 2.5, PM10, Aerosol etc
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Impact of Global Climate Warming on Animal
Ecology and Human Health
Ravi Parkash

Department of Genetics, Maharshi Dayanand University, Rohtak - 124001.
Email: rpgenetics @ gmail.com; 09466260460

Abstract: During the last fifty years, a rapid increase in temperature has been
reported on the earth’s surface as well as in the oceans. Climate change is
reflected in extreme weather conditions such as tsunamis, cyclones, heat
waves, wild fires, etc. Ocean acidification has caused massive harm to marine
organisms such as corals, lobsters, sea urchins and fishes, etc. Warmer
temperatures have caused floods through melting of glaciers leading to rise in
sea level. Two important ecological impacts of climate change are shift in
species range and/or in phenology i.e. changes in the seasonal timings of
biological activities. Arctic region is heating up two times as rapidly as rest of
the planet. Climate warming has greatly impacted ice-dependent animals such
as polar bear, caribou, seals and walruses, etc. Further, there is growing
concern on the impact of climate warming on vector-borne and water-borne
diseases in humans (malaria, dengue, diarrhoeal diseases, chikungunya,
parasitic diseases, etc.). Climate change has posed serious consequences
among developing countries and thus, climate change is a significant and
emerging threat to public health. There is need to understand the consequences
of climate change by students at the level of schools, colleges and universities
so as to help public mitigate the possible deleterious effects of climate change.

Keywords: Climate change, Causes and evidences, Pole ward shift of
butterflies, Coral bleaching, Assisted colonization, Phenology, Artic melting,
Infectious diseases
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Stem Cell Biology: Science of future for human
welfare
Ravi Parkash

Department of Genetics, Maharshi Dayanand University Rohtak -124001
Email: rpgenetics @ gmail.com (m): 09466260460

Abstract: John Gurdon and Shinya Yamanaka were awarded nobel prize in
2012 for their work on stem cells. There are enormous medical applications
of stem cells. For example, stem cells hold the key to cure injuries in brain
and spinal cord as well as eye defects. They also have potential to cure some
cancer types. There are three main areas of research (a) embryonic stem cells,
(b) adult stem cells, (c) induced pluripotent stem cells, (iPS). Some ethical
considerations restrict the research on embryonic stem cells. However,
embryonic stem cells can be made to turn into any kind of tissue i.e. from brain
to muscle to bone. Thus, embryonic stem cells are pluripotent. The major aim
of stem cells research is to supply cells for repair of damaged or diseased
organs. For example, insulin producing pancreatic cells for people with type 1
Diabetes. Also, to provide certain kinds of brain cells for people with Parkinson
disease or Huntington’s disease.

In contrast, adult stem cells lack some of totipotent potential of embryonic
cells and are present in very low numbers. This makes use of adult stem cells
problematic. However, adult stem cells from bone marrow have been used as
a source of immune system cells in patients whose own immune system are
non-functional because of radiation treatment of cancer. A major breakthrough
is the reprogramming of differentiated cells to act like ES cells which was first
demonstrated in 2007. In the field of regenerative medicine, a patient’s own
cells could be reprogrammed into induced pluripotent cells (iPS) and are used
to replace non-functional tissues such as insulin producing cells of the pancreas.
Human iPS cells lines have been developed from individuals suffering from
neurodegenerative diseases (atleast of a dozen types). Thus, iPS cells can
provide tailor-made “replacement cells” for patients without using any human
eggs or embryos which form the brain of ethical objections to stem cells
research in different countries of the world.
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Perceptions of farmers of Chaukmafi village:
Survey through PRA

*R.K. Singh, R.P. Singh, A. K. Singh, V.P. Singh and S.P. Upadhyay
"'SMS/ Scientist-Agril. Extension, MahayogiGorakhnathKrishiVigyan Kendra, Chaukmafi
(Peppeganj), Gorakhpur (U.P.) - 273 165
Corresponding author Email: rahulrrrext91 @ gmail.com

Abstract: Socio-economic characteristics and status are the foremost issues
all over the world especially in developing countries. The study of perception
of farmers towards agriculture, try to explain the actual situation of population
in particular region at very micro level such as village and ward level. The study
area of Chaukmafi village adopted earlier by MGKVK located nearly 25 km
away from the district head office. The PRA technique has been used to know
the perception of farmers of the Chaukmafivillage in the agricultural year 2017-
18.The structured schedule developed keeping in view the objectives &
variables under study. The primary data collected from two group of farmers
one of male and second of femalethrough focus group interview approach. The
percentage, mean, standard deviation and correlation were used for calculation
and drawing the inferences accordingly. The study expose very surprising fact
in this village is that there is no any existing agencies to support agriculture
like Co-operative societies, Primary health centre, Seed store, Govt. and Private
seed store etc. The status of soil health card in the village was almost nill.
Most of the farmers are using too much dose of fertilizer for their cereal crops
in the absence of soil health card and unawareness towards recommended
dose of fertilizer. Input supply dealer play a vital role and have mean score of
0.65 with rank Istfor knowledge gathering through various agencies to support
the agriculture and their allied activities followed by Line departments (0.60)
[Id, NGOs (0.50) 1ll©, Private agencies (0.45) V", Kisan Call Centre (0.30)
Vi KVK (0.15) VI, State Agriculture Universities (0.10) VII™, respectively. The
farmers of Chaukmafi village The study reveal that mobile phone have mean
score of 1.65 and was rank I, followed by television (1.05) was rank 1",
Community radio (1.0) was ranked IlI, Internet service (0.80) was rank V™",
books (0.65) was rank V™, Landline phone (0.45)was rank VI"and Computer
system/ Laptop (0.25) was rank VII™", respectively for their usefulness of ICTs
in famer’s decision making. Lack of proper marketing, Unawareness of farmers
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regarding technological know-how, Lack of farm machinery, Unavailability of
high yielding variety seeds etc. were the major constraints faced by the
respondents in a particular study.

Keywords: Perception, Survey, PRA, ICTs, NGOs, KVK, Constraints etc.
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Enhancement in Pulses Production through
Innovative Technologies: A Way Towards Nutritional
Security and Farmers’lncome

R.P. Singh, A.K. Singh, R.K. Singh, S.P. Upadhyay and V.P. Singh
MGKVK, Chaumafi, Peppeganj, Gorakhpur, Uttar Pradesh
E-mail: rpskvk.22@gmail.com

Abstract: Pulses in India have a special role in meeting the protein requirement
of predominantly vegetarian population and its critical role in agriculture
production as a driver for economic growth and food security. Its soil
rejuvenation qualities such as fixation of atmospheric nitrogen through biological
activities, recycling of soil nutrients, and addition of organic matter and other
nutrients make pulses an ideal crop of sustainable agriculture in the tropical
and sub-tropical regions.The productivity of pulses of Uttar Pradesh and in
district Gorakhpur is quite low as compare to potential yield and other states.
Among various constraints, poor crop management and plant protection
measure assume primary position. In order to overcome these problems, the
Ministry of Agriculture, Government of India taken the innovative interventions
to increase the productivity and profitability of pulses viz. pigeon pea, chickpea,
blackgram, greengram, lentil and field pea etc.Considering the facts of low yield
of pulses due to technological gap and various other constraints, Mahayogi
Gorakhnath Krishi Vigyan Kendra, Gorakhpur of Uttar Pradesh conducted
60front line demonstration on improved agricultural technologies of major pulse
crops i.e. chickpea and pigeon pea for establishing production potential and
economic benefit of improved technologies at farmers’ field during 2017-18.
The innovative technologies on pulse crops i.e. chickpea improved variety GNG-
1581 (line sowing),pigeon pea improved variety Narendra arhar-2 +
intercropping with maize and groundnut (skip method of sowing) with balanced
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dose of fertilizer (DAP @ 100kg/ha), use of Trichodermaharzianum @ 10 gm/
kg of seed as seed treatment and plant protection measures with biorational
insecticidelndoxacarb 15.8 EC@ 500ml/ha at 50% flowering and Spinosad 45%
SC @ 150ml/ha at 50% pod filling stage were taken. The control plots were
farmer’s practices. The performance of improved technologyfound most
effective in controlling least number of affected plants/m? as well as least
number of pods/plant. The average per cent reduction in affected plant/m? and
per cent reduction in affected pod/plant were recorded 45.50 and 38.98 in
chickpea and 48.80 and 40.25 in pigeon pea, respectively. The improved
technologies recorded mean grain yield of 16.95 g/ha and 14.64 g/ha in
chickpea and pigeon pea which was 42.67 and 42.55 percent higher than
farmers practices, respectively. Improved crop production technology and
integrated approaches gave higher net returns of Rs. 53409.00/ha in chickpea
and Rs. 53008.00/ha in pigeon pea with a benefit cost ratio 2.75 and 2.77,
respectively over the farmers practice. All the pulses of frontline technologies
showed a significant increase in yield of demonstration over farmers practice.
The enhanced yield achieved through adoption of innovative technology in pulse
crops that solve their problem of nutritional insecurity and income of farming
communities.
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Integrated Approach to Manage False Smut in Rice
(Oryza sativa L.): A Farmers Participatory Trial

R.P. Singh, S.P. Upadhyay, A.K. Singh, R.K. Singh and V.P. Singh

MGKVK, Chaumafi, Peppeganj, Gorakhpur, Uttar Pradesh
E-mail: rpskvk.22 @gmail.com

Abstract: False smut caused by Ustilaginoideavirens is becoming a major
disease of rice causing yield losses where rice is cultivated. In India, the disease
has spread widely in recent years. In most part of the Uttar Pradesh including
Gorakhpur district also the trend is same. Considering the facts, integrated
approaches were comprised under farmer’s participatory trial for false smut
management. Technological gap between improved management package and
farmers practices were studied based on survey and group discussion with
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farmers. Full gap was observed in case of use of seed/seedling treatment and
partial gap was in use of varieties, method of transplanting, number of hill/m2,
use of fertilizers, weed management and plant protection measures, which
definitely was the reason of not achieving potential yield. The average incidence
of false smut in paddy i.e. 5.25% was recorded in demonstrated plot while it
was 10.25% in farmers practice.On an average disease reduction was 42.65
per cent noticed with the use of integrated disease management approach over
farmer’s practice. The recommended rice cultivar yielded 50.25g/ha yield during
kharif 2017 while 49.50g/ha was noticed in kharif 2018, it was 19.64 and 20.15
per cent more over farmer’s practice. The average net returns i.e. Rs. 49793.75/
ha was received in demonstrated plots while farmers were obtained Rs.
38785.00/ha by their own practices. On an average benefit cost ratio 2.74 was
found under demonstrated technologies while it was 2.45 in farmer’s practices.
The outcome of the trial inspired the farming communities to replace their old
non-descriptive varieties with high yielding varieties and other technological
options including IPM strategies which are being adopted in their cultivation.
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Antimicrobial,antioxidant and phytochemical
studies on andrographis echioides (l.) nees — a
medicinal plant

Sahaya Sathish S, Bavya S,Vimala A, and Thangarajan V
Centre for Cryptogamic Studies, Department of Botany, St. Joseph’s College (Autonomous),
Tiruchirappalli - 620 002, Tamil Nadu.

Abstract: The medicinal value of plants is attributed to the presence of bioactive
compounds. Thus it is important to explore the plants for its phytochemicals.
The present study involves the phytochemical analysis of the medicinal plant
Andrographis echioides and evaluation of their antioxidant and antimicrobial
activities. The /nvitro antimicrobial activity of acetone, ethanol and petroleum
ether extracts of stem and leaf were evaluated against the selected pathogens.
The results showed that the plant extract was active against Serratia
marcescens, Bacillus cereus, Staphylococcus lentus and Candida albicans and
also exhibit potent antioxidant activities. The ethanolic extract was subjected
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to UV-Vis, FTIR and GC-MS analysis. The study reveals the presence of
secondary metabolites belonging to category of aldehyde, ether, phenolics,
lauric acid, ketone, alcohol compound which are of pharmacologically
significant. Thus this plant may be explored further for the presence of lead
compounds.

Keywords: Andrographis echioides, GC-MS, antioxidant, /nvitro antimicrobial
activity
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Ground Water Arsenic Contamination in Ghaghra
Basin and Associated Health Risk

Sanjay Dwivedi’, Seema Mishra? Vishnu Kumar?’3,

Pragya Sharma’, Amit Kumar’ and R.D. Tripathi’
'Plant Ecology and Climate Change Division,

CSIR- National Botanical Research Institute, Lucknow - 226 001, India;
2Department of Chemistry, Deen Dayal Upadhyay Gorakhpur University,
Gorakhpur, 273009 (U.P.), India;

SAcademy of Scientific & Innovative Research (AcSIR),
Ghaziabad- 201002 (U.P.), India.

Abstract: Chronic arsenic (As) toxicity from ingestion of contaminated drinking
water has been reported from many countries of the world, including India. In
India, eighteen states and three union territories are facing ground water arsenic
problem. Uttar Pradesh, one of the severely arsenic affected states, is located
at north of India bordering on Nepal. The Ghaghara, sub-basin of Ganga basin
has a total catchment area of 58,634 Sg.km. where two big rivers flowing from
the northwest to the south-east are Ghaghara and Sarda. Up to now the As
contamination has been said to be mostly confined in Ganga basin originating
from Himalaya. However, recent studies have shown that ground water of
several district situated in Ghaghara basin is also highly As contaminated. The
Terai plain of Ghaghara is particularly As contaminated. Ghaghara basin covers
6 districts of Nepal (two are arsenic affected), fifteen of Uttar Pradesh (nine
are arsenic affected) and three of Bihar (no study reported) in India. These
arsenic affected districts of Ghaghara basin having different levels of ground
water arsenic contamination. In Ghaghara basin, the maximum arsenic
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concentration in ground water is reported in Ballia (1310 ppb) followed by
Gonda (510 ppb), Faizabad (350 ppb), Basti (150 ppb) and Bahraich (100 ppb).
The results of different studies revealed that the ground water of hilly region
of Ghaghara basin is less arsenic polluted being maximum (4.7ppb) in Mugu
district of Nepal. In these districts cereal crops like rice and animal based food
are the main As exposure to human due to transfer of As to higher tropic level
through food chain contamination. The local inhabitants of many districts of
Ghaghra basin are suffering from different disease such as arsenicosis induced
by arsenic accumulation in their body. The highest amount of arsenic has been
detected in their hairs followed by nails and urine.

Keywords: Ghaghara basin, Arsenic, Arsenic Ground water problem,
Arsenicosis

Study of Diversity of Pleurotus by Random
Amplified polymorphic DNA analysis and
neutraceutical and dye degradation properties

Sanjay Kumar Vishwakarma', Km. Sunita?, Ankit Kumar Patel® and

Yashvant Patel®
'Department of Biotechnology, Mohammad Hasan P.G. College, Jaunpur
2Plant Physiology & Biochemistry Lab, Dept. of Botany, DDU Gorakhpur University, Gorakhpur
3National Institutes of Biomedical Genomics, Kalyani, W.B., India
3Cytogenetics Laboratories, Department of Zoology, Banaras Hindu University, Varanasi

Abstract: The Pleurotus comprises of species of edible mushrooms, known
as oyster mushrooms. They are distributed throughout Asia and possess many
bio-potentialities like neutraceuticals, bioremediation, etc. To find out the
genetic diversity amongst species of Pleurotus, different samples were collected
from the various eco-edaphic regions and subjected to characterization
by RAPD-PCR. A total of 51 RAPD bands appeared from which we found out
the gene frequency that varied from 0.012 to 0.987, and the average gene
diversity for all RAPD loci was 0.2444 + 0.1159. The Shannon‘s Information
Index was found to be 0.3972+0.1547, which with Nei’s (1978) unbiased genetic
similarity among all pairs of isolates varied from 0.36 to 0.93 with a mean of
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0.64. For evaluation of nutritional composition, total proteins, carbohydrates
and phenolics were estimated i.e., the quantity of total proteins, carbohydrates
and phenolics were 18.10 to 28.48 mg/0.1g, 3.55 to 5.43 mg/g and 21.18 to
36.31 mg/qg, respectively. Dye degradation capacity against Malachite greenG
(MG) and Bromophenol blue (BPB) were also studied in in vitro. Among all
collected isolates #06 found to be the most distant isolates that, which was
found as most suitable candidate for degradation of Malachite greenG, however,
other isolates also showed good degradation capacity for Bromophenol blue.
A significant genetic, nutraceutical and dye degradation activity diversity within
the Pleurotus genus were found.

Keywords: Random amplified polymorphic DNA, Molecular markers, Genetic
diversity, Pleurotus species, white rot fungi
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Archaeological Chemistry

Dr Shashi Prabha Singh

Associate Professor, Chemistry Department,
Digvijai Nath PG College, Gorakhpur

Abstract: Archaeological chemistry deals with the application of the chemical
science to the study of ancient man and his material activities. We know that
Ancient India is the place where most civilized people used to live. But not
much work has been done in this field in our country.

This paper gives a theoritical knowledge of developments and applications
of analytical techniques in determination of the nature of ancient materials, their
provinance and age, and the analysis of human and animal remains such as
bones, dried blood, coprolites, which yields information of ancient diets, kinship
and migratory patterns.
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Innovations in Medical Science

Shivangi Rao
Department of Forensic Science,
Babasaheb Bhimrao Ambedkar University, Lucknow, U.P. India

Abstract: Everyday medical professionals are working to save lives across the
globe, combining medical knowledge and skills with incredible medical
innovations and inventions — miracles don’t seem so farfetched anymore!

Saving lives, preventing the spread of disease, allowing for quicker and
more accurate diagnosis and better patient care are just some of the great
benefits medical inventions and technologies have made to our world. And the
industry continues the rapidly change. What once was a major medical
breakthrough may now be a common place surgery or medication, but we
shouldn’t forget the incredible strides and changes that the medical profession
has made in keeping us all healthy and living a better life.

If ever a field needed remodelling, it is medicine. Chaotic, inefficient, and
often ineffective, health care is dying for innovation. Innovation and medicine
go together. Today, innovation in medical sciences and technologies is about
to take off. In next few years, medical technology innovations will fundamentally
transform health care delivery system too. Nowadays, there is an enthusiasm
to deliver breakthrough medical innovations that can eliminate the potential for
errors, Improve the quality of healthcare delivery and save lives. This review
article attempts to describe how innovation in medicine can be considered as
a revolution in healthcare helping to extend lives of people.

Keywords: Medical Innovations, Technologies, Introduction, Medical
breakthroughs
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Synthesis of Nd doped Lanthanum Oxide
Nanoparticles by percipitation method

Shubham Singh
MSc (Applied Chemistry)
Amity University Noida, Uttar Pradesh, India

Abstract: This work investigates synthesis of the 1 at % Nd doped Lanthanum
Oxide (Nd:La,O,) nanoparticles by the route of precipitation method. In this
work we investigated the effect of the various concentrations of the precipitating
agent and dispersant on the size and morphology of the nanopatrticles.

Calcinations of the precursor was done at 900 °C for two hours to get
the final product. Lanthanum oxide nanoparticles have been characterized by
the X-Ray Diffraction and Scanning Electron Microscopy.

Experimental results confirms formation of hexagonal phase pure La,O,
nanoparticles and Scanning Electron Microscopy reveals that the particles are
having spherical morphology of size approximately 30nm for as synthesized
nanoparticles. These results shows that the phase pure nanopowders with
homogenous distribution were synthesized by the precipitation route.

Eco-friendly strategies for post-harvest
management of rice

Smita Puri' and I.LK.Tiwari?
'Regional Agricultural Research Station, Bhopal Road,
Sagar- 470001 (M.P.), INDIA
2G 4, New KVK Building, Krishi nagar-2, Bhopal Road,
Sagar- 470001 (M.P.), INDIA

Abstract: Rice crop is a major staple crop grown during kharif or wet season
in India. It is suffering from contamination with natural mycotoxins after
harvesting. Frequent and heavy rainfall and floods, particularly near harvest,
in coastal areas in eastern, southern, and western regions of the country wet
the crop and make panicles more prone to invasion by fungi and bacteria.
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Mycotoxin-producing moulds could contaminate the grain and produce
important quantities of mycotoxins during storage. Antifungal chemicals have
been used for the preservation of stored grains. Health hazards from exposure
to toxic chemicals and economic considerations make natural plant extracts
ideal alternatives to protect food and feed from fungal contamination. Clove is
an extremely safe and consumer-beneficial treatment alternative to prevent
storage fungi in rice grains. Eugenol has been extracted and purified from
cloves and from Ocimum gratissimum. On rice treated at 2.4 mg eugenol/g of
grains, the inoculum of Aspergillus flavus failed to grow. Some Trichoderma
strains also inhibited the growth of A.flavus. In the area of rice storage
techniques and equipment, technological advances have been occurred and
FAO recommended use of the small metal silo as a feasible and valuable option
for reducing small- and medium-scale rice farmers’ food losses. This technology
is already improving the socio-economic conditions of agricultural communities.
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Impact of Climate Change on Plant Diseases

Smita Tiwari and R.K. Saraf
Regional Agricultural Research Station, Bhopal Road,
Sagar- 470001 (M.P.), INDIA

Abstract: Global climate is changing day by day due to emissions of green-
house gases into the atmosphere, intervention of human activities such as
burning of fossil fuels and agricultural activities. Changes in raining pattern,
delayed monsoon, melting of Himalayas, flooding of rivers as in the North East
and Southern part of the country recently; tsunamis and cyclones almost every
year are all-natural calamities resulting out of climate change and global
warming brought on indirectly by human beings. Agriculture production is highly
dependent on climate since crop growth is influenced by temperature, solar
radiation and precipitation etc. Crop production is also sensitive to climatic
variability and weather extremes (drought, floods, and severe storms). Climate
change also disrupts and alters the distribution of pests and diseases, which
poses a threat to agriculture. The potentially rapid onset of disease makes it
difficult to anticipate the best timing of management measures, especially in
areas with high levels of interannual variability in climatic conditions.
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Considering this, climate change may affect the actual, spatial and temporal
distribution of diseases; however, the magnitude of these effects remains
unclear. Because the security of food could be at risk due to a change in the
incidence of diseases, more research efforts are needed. Disease risk analyses
based on host-pathogen interactions should be performed, and research on
host response and adaptation should be conducted to understand how an
imminent change in the climate could affect plant diseases.
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Eastern Plain Agro-ecological Zone of India and
their Salient Features which Influences the Crop
Production in Uttar Pradesh

S.P. Upadhyay, G. Pandey, R.K. Singh and A.K. Shrivastava
Mahayogi Gorakhnath Krishi Vigyan Kendra, Gorakhpur- 273165 (U.P.)
Carmel School, Civil Lines, Gorakhpur- 273001 (U.P.)
Corresponding author E mail: sandeepupadhyay383@gmail.com

Abstract: For sustainable agricultural development a proper understanding of
potential and limitations of natural resources is necessary at local, regional and
country level. The crop production depends largely on the components like
climate, soil and landforms. The delineation of homogenous agricultural
environments called agro-ecological regions (AER) on the basis of soil
characteristics, landforms, climate and biodiversity helps in better crop selection,
agro- technology transfer for sustainable land use and land resource planning.

An agro- climatic region is a land use unit in terms of major climate and
growing period which is climatically suitable for certain range of crops and
cultivars, Whereas an agro-ecological region is characterized by distinct
ecological responses to macroclimates as expressed in vegetation and reflected
in soil, fauna and aquatic systems. Therefore, an agro-ecological region is the
land unit on earth’s surface carved out of agro-climatic region when
superimposed on different landforms and soil conditions that act as modifiers
to the length of growing periods (LGP) and crop environmental needs. The
ecoregion of eastern plain is hot subhumid (Moist) ecoregion, with alluvium
derived soils and LGP 180-210 days. 11.1 M ha area and comprises 3.4 % of
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total geographical area. Distribution of this region comprises Uttar Pradesh and
Jharkhand. Major soil orders are Entisols, Alfisols and Inceptisols. Major
constraints are flooding and imperfect drainage, salinity and/or sodicity, nutrient
deficiency viz. N, P and Zn. Major crops grown in this zone are rice, wheat,
sorghum, chickpea, black gram, mustard, safflower, black gram, mustard,
fodder cowpea, pearlimillet, pigeonpea, fodder legume, maize, soyabean etc.

Therefore, for efficient crop planning in an area and transfer of technology,
information concerning requirements of the crops and kinds of soils, their extent,
geographic distribution and most important the local agro-climatic conditions
or information of agro-ecological zone is essential for better crop selection and
enhancing the yield.

Recent Approaches for Soil Fertility Evaluation and
Fertilizer Recommendation

S.P. Upadhyay, R.P. Singh, R.K. Singh, A.K. singh and V.P. Singh
Mahayogi Gorakhnath Krishi Vigyan Kendra, Gorakhpur- 273165 (U.P.)
Corresponding author E mail: sandeepupadhyay383@gmail.com

Abstract: Agriculture plays an important role in Indian economy even then most
of farmers are economically poor in India. Therefore there is a need to grow
crops having good profit margin. Efficient fertilizer management through soil
testing is important for accessing the production potential of crops. Since plant
derives nutrients from both soil and fertilizer, it is necessary to minimize the
wastage of fertilizer use for maintaining nutrient status of the soil through the
new approaches and tools of soil testing and fertilizer recommendation. The
soil testing is assuming greater significance in the backdrop of widespread
accounts of soil fertility decline and stagnation of crop yields under intensive
agriculture.

The analysis of 0.25 million soil samples for micronutrients from 20 states
of the country has indicated deficiencies of zinc, iron, manganese, and copper
to the tune of 49, 12, 5 and 3% respectively. Likewise, the analysis of over
60,000 soil samples from the country have revealed sulphur deficiency of 5-
83% in different states with an overall mean of 41%. The Universal soil
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extraction procedure is widely used to extract more than one class of elements
and ions from a soil. A single step removes P as well as major cations (K,Ca,
Mg) and micronutrients B, Cu, Fe, Mn, the heavy metals as, As, Se, etc. GIS
based decision support tool helps in delineating the fertility management zones
within the study area and the maps generated through this approach can give
a clear visual indication of changing fertility scenario with time, which is
important for nutrient management planning. A number of approaches are used
to make soil test based fertilizer recommendation. However, the data and
calibration generated in relation to its predictability are as far less in proportion
to the widely varying range of soils, crops, and agro-climatic regions of the
country. Improvement in growth parameters due to application of fertilizers on
STCR basis and application of both fertilizers and organic manures with/without
bio fertilizer inoculations may be attributed to the increased supply of nutrients.

Soil testing shall play crucial role in precision agriculture, areas of organic
farming and in rain fed areas. Standardization of soil test methods and
strengthening of soil testing services is needed in our country. Refinement in
fertilizer recommendations is needed in different agro-ecological sub regions.
In future GIS, GPS technique will be used for preparation of soil fertility maps
and soil testing methods such as AB-DTPA and universal soil extraction
technique will be as efficient as the routine standard method for soil testing
and fertilizer recommendation.
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Impact of Zinc Micronutrient in Nutrient
Management of Paddy (Oryza sativa) Grown in
Tarai Soils of Uttar Pradesh

S.P. Upadhyay, R.P. Singh, R.K. Singh, A.K. singh and V.P. Singh
Mahayogi Gorakhnath Krishi Vigyan Kendra, Gorakhpur- 273165 (U.P.)
Corresponding author E mail: sandeepupadhyay383@gmail.com

Abstract: Food security depends on the ability to increase production with
decreasing availability of resources to grow crops. Imbalanced use of fertilizers
in the fields without information on soil fertility status and nutrient requirement
by crop causes adverse effects on soil and crop regarding both nutrient toxicity
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and deficiency. Soil test based fertilizer application not only helpful for higher
response of nutrients but also harness the synergistic effects of balance
fertilization. Also in tarai soils of Uttar Pradesh the zinc deficiency found which
causes the Khaira disease in which on lower leaves small brown/ bronze color
appears, later spots merged and leaves dry also grain number decrease and
weight decreases so ultimately the yield of paddy decreased because zinc plays
an important role to catalyze the enzymatic activities and oxidation reduction
reactions.

Keeping above fact in mind ten front line demonstrations (FLDs) were
conducted on the basis of soil testing during kharif 2017-18 in tarai soil of
Harpur, Pachganwa and Chaukmaafi villages, block Jangal kaudiya, Gorakhpur
district, Uttar Pradesh for finding the response of zinc micronutrient on paddy
(var. Sambha Sab- 1) under Mahayogi Gorakhnath Krishi Vigyan Kendra,
Chaukmaafi to promote the need based use of zinc micronutrient in paddy crop
for achievement of targeted yield on the basis of initial soil fertility and
recommended nutrient dose. Response to recommended fertilizer dose of N:
P: K @ 120:60:40 farmer’s share basis and 25 kg/ha zinc sulphate of paddy
was studied. Verification trial was also conducted during kharif 2018-19 to
validate the response and need of zinc in the main experiment.

Results of the experiments revealed that average yield of rice (50.78 q
ha') have been achieved in treated field with zinc micronutrients over farmer’s
practice (42.69) and the per cent increase in yield was 18.90 % over farmer’s
practice. The net returns of zinc micronutrient treated field was higher (Rs.
49647/ha) over farmer’s practice (Rs. 39366/ha). The B: C ratio was also
obtained higher (2.71) in treated fields over farmer’s practice (2.47).

Thus, nutrient management on the basis of soil testing will not only ensure
sustainable crop production but will also steer the farmers towards economic
use of costly fertilizer inputs depending on their financial status and prevailing
market price of the crops. Also these findings may be used as guide for efficient
fertilizer management for paddy by reducing cost of cultivation and increasing
fertilizer use efficiency with the application of zinc micronutrient in zinc deficiency
areas.
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Microhabitat and diurnal changes in the saturation
deficit under field conditions impact heat and
drought resistance of tropical drosophilid
Zaprionus indianus

T N Girish', B E Pradeep', Ravi Prakash?

'Department of Biosciences, Sri Sathya Sai Institute of Higher Learning, Puttaparthi, India;
2Department of Genetics, Maharshi Dayanand University, Rohtak, India.

Abstract: Recent colonization of tropical drosophilid Zaprionus indianus is likely
to involve genetic and plastic effects to survive and invade new environments.
However, assessment of plastic responses to climatic stressors has received
little attention so far. In the present study, we tested plastic responses of Z.
indianus to daily changes in hot and drier conditions in the field. Z. indianus
flies collected from sunny and shady microhabitats as well as flies sampled
daily after every 6h showed significant plastic changes in the heat knockdown
time, heat hardening capacity, heat-shock survival and for desiccation related
traits. Diurnal as well as microhabitat specific changes in the saturation deficit
of the air are significantly correlated with relative heat hardening capacity as
well as plastic changes in the cuticular lipid mass and dehydration tolerance.
Wild flies from sunny locale revealed higher level of energy metabolites (~40%
more proline and 15-20% in four other metabolites) as compared to wild flies
from shady locale. Although the age of flies in the field is unknown, trends of
plastic changes were quite similar in a two-year field study. Therefore, Z.
indianus flies in the field are capable of rapidly adapting through plastic changes
induced by variable levels of hot and drier conditions. The observed greater
plasticity responses of Z. indianus might help in its invasion potential.
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Recent Development in Surface Enhanced Raman
Scattering for Detection of Single Molecule

Udai B. Singh’, Vineet Kumar Singh, Sintu Kumar, Ravi S. Singh
Department of Physics, Deen Dayal Upadhyaya Gorakhpur University,
Gorakhpur, India-273009
("E-mail: udaibhansingh123@gmail.com)

Abstract : It is very critical to detect low concentration of biological and
chemical speciess 1and in some disease (e.g., cancer), early detection is
exceptionally important for the survival of patients2. Surface enhanced Raman
scattering (SERS) have made an enormous impact due to detection ability of
even a single molecule. In order to extra enhacement in SERS sensitivity,
various synthesis techniques have been developed to generate SERS
substrates integrated with numerous hot spots. Most of SERS work to date
has focused on designing the substrate to maximize the density, sensitivity,
and reproducibility of hot spots in order to give the strongest possible SERS
signal. However, it is challenging to significantly enhance SERS sensitivity by
solely optimizing the plasmonic structures of SERS substrates. Ciraci et
al.3developed the anunique system which shows the extremely huge
enhancement and this system is known as Nanoparticle-Film with Gap (NFG).

Recently in five years, most of the works4, 5on SERS substrate have
focused to design NFG system in such way to attain the strongest possible
signal by increasing the density, sensitivity, and reproducibility of hot spots.
Therefore, the gap between NPs and thin film turns out to be an extremely
important parameter governing the effective coupling. However it is quite
challenging to reduce the gap of NFG system using conventional techniques.
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In vitro callus induction and plantlet regeneration of
Artemisia indica willd., a medicinal plant.

V. Thangarajan, S. Sahaya Sathish, S. Bavya and A. Vimala
Centre for Cryptogamic Studies, Department of Botany,
St. Joseph’s College (Autonomous), Tiruchirappalli - 620 002, Tamil Nadu.

Abstract: The callus induction and invitro plantlet regeneration for the plant
Artemisia indica was optimized by studying the influence of the explant (leaf)
on age and different concentrations of plant growth regulators. Explants from
10 to 15 day old seedlings showed maximum callus induction. Callus formation
and shoot differentiation was initiated on Murashige-Skoog (MS) medium
containing Auxin in combination with BAP in all explant types. The best results
were obtained using leaf explants 80% callusing was achieved in MS medium
supplemented with Auxin and combination of BAP. However the results reflected
the existence of high inter-explant variability in response to growth regulators.
Rootinduction was achieved in MS medium containing 3 mg/l IBA. Application
of this protocol has potential for mass multiplication of the target species in
limited time period.

Keywords: Artemisia indica,Asteraceae, leaf explant, MS with Auxin and BAP
-callus,MS with 3 mg/l IBA -Rootinduction.
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Effect of different combination of wastes on the
reproduction and development of earthworm
Eisenia fetida

Vandana Singh?, Gorakh Nath ' and Keshav Singh?
'Department of Zoology, S.V. M. M .P.G. College, Arya Nagar, Gorakhpur-273001
Mob. N0.9795898689; Email-gorakhjee @gmail.com
2Vermibiotechnology Laboratory, Department of Zoology,
D. D. U. Gorakhpur University, Gorakhpur-273009 U.P. India.
Mob No: +91-9450433313, Email- keshav26singh @ rediffmail.com

Abstract: Organic forming through vermicomposting is a better option for
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management of wastes and production of agricultural crops and vegetables.
Its integrated and coordinated use will contribute a broad spectral relationship
among food production, environment quality, on animal and human health
safety. It is an important biotechnological tool of organic forming without much
financial involvement with the help of earthworm Eisenia fetida. This worm is
suitable species for conversion of biological wastes into valuable product
“Vermicompost”. It has more tolerance against increased temperature and
humidity and other ecological variations. Eisenia fetida is highly resistance to
many pesticide and heavy metals, worm could overcome all these effect by
increasing mucous secretion and restricting the movement. Present study
demonstrated that there is significant increase in the growth, reproduction and
development of E. fetida in different feed mixture of biological wastes.
Production of more number of earthworms will be helpful to more conversion
of wastes into biofertilizer. Vermicompost is easily biodegradable, less
expensive than synthetic fertilizer. The production of more number of healthy
earthworms by the use of combination of different biological wastes is more
advantageous in recycling of nutrients in the environment.

Keywords: Combination of wastes, Reproduction and development,
Earthworm, Eisenia fetida
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Green Synthesis, in-vitro anticancer activity of
silver nanoparticles on MCF - 7 breast cancer cell
line

Vimala A, Sahaya Sathish S, Bavya S and V. Thangarajan
Centre for Cryptogamic Studies, Department of Botany,
St. Joseph’s College (Autonomous), Tiruchirappalli - 620 002, Tamil Nadu.

Abstract: Cancer is a leading cause of death worldwide and persistent focus
is on the discovery and development of new anticancer drugs, especially from
plants. The aim of this is work is to characterize and investigate on the cytotoxic
properties of synthesized Ag-NPs using the moss plant Campylopus flexuosus
(bryophyte), by human breast cancer cell line studies. Colour changes during
the incubation of extract with AQNO, from pale yellow to reddish brown
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indicating the silver nanoparticle formation. Silver nanoparticles were
characterized by UV-Vis spectrophotometer and the highest peak was identified
in the 436 nm. Presence of Carbonyl compounds were acted as a capping
agent to the production of silver nanoparticles was identified by the FTIR.
FESEM and XRD analysis revealed the average size of the nanoparticles as
58nm. -25mv obtained in zeta potential showed a good stability. Cytotoxic
activity of AgNps was confirmed by MTT, Caspase assay and Gene expression
study. Treatment of MCF - 7 breast cancer cells with various concentrations
of AgNPs (25-500 ig/ml) were carried. The Ag-NPs caused a dose-dependent
decrease in cell viability. Furthermore, the apoptotic effects of AQNPs were
confirmed by activation of caspase 3, 9 and Bcl-2 gene expression. Caspase
assay measured for free pNA were cleaved by the AgNps. Gene expression
was studied by RT-PCR. Bcl - 2 expressed high level in AgNps compared to
the pure plant extract. It confirms the apoptotic effect of synthesized silver
nanoparticles. The present findings suggest that CFAgNPs could contribute to
the development of a suitable anticancer drug, which may lead to the
development of a novel nanomedicine for the treatment of cancers.

Keywords: Campylopus flexuosus, Silver nanoparticles, Characterization, MCF
— 7 breast cancer cells, Apoptotic effect, Anticancer drug.
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Incorporation of NGS data to improvise precision
breeding: Insights from Morus Genome and
Transcriptome

Vinay Kumar Baranwal*':2
*2Department of Botany, Swami Devanand Post Graduate College,
Math-Lar, Sonarbari Road, Lar, Deoria, U.P. India, 274502
'Department of Plant Molecular Biology, University of Delhi South Campus,
Benito Juarez Road, Dhaula Kuan, New Delhi, India, 110021
vinaydu @ gmail.com

Abstract: Molecular breeding is conceived as tool of the future to feed the
burgeoning population. In order to tackle Malthusian catastrophe, the
humankind need to utilize natural resources at optimal level.Mulberry sustain
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the silk-worm on which the whole silk industry is dependent. This sector
provides employment to lakhs of people, and generate revenue for the
government coffer. The output in Indian system has been stagnant for almost
a decade and certain promising parental lines to prepare hybrids have been
identified. Morus laevigata and Morus serrata have been predicted to have great
potential as parental lines in breeding programs of Mulberry. They exhibit
tolerance to various biotic and abiotic stresses. We have sequenced their
transcriptomes and compared them after their de novo assembly from the leaf
samples. This data has been used for identification of markers and deferentially
expressed genes in certain conditions. This led to the identification of a group
of different types of markers which could be utilized for assessment of hybrids.
Utilizing this resource, certain gene families including ARF, Lectin, MIPs, NAC
and WRKY of Mulberry were identified and the pattern of their expression
wasassessed in developmental tissues and stressed conditions. Our data led
to the identification of certain novel types of WRKY and NAC genes in mulberry.
Their roles are yet to be ascertained. Further, a comparative transcriptomics
analysis was done to find out the genes regulating the habitat of three different
species of mulberry. Their putative promoter regions (2K upstream) were
compared to get a clue to identify the regulatory regimen followed by these
habitat shaping genes. To ascertain the evolution of these genes in Mulberry
species, neo-functionalisation of such genes, phylogenetic trees and Gene
Ontology Enrichment Analysis were made. Origin of these genes by duplication
events, or by neo-functionalisation were found when the transcriptome of
contrasting species were compared. Our data is ready to be used by Morus
scientific fraternity to study the further advancement and to address Mulberry
development and stress biology.
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Impact of mineral mixture and de-wormer in
livestock production system

Vivek Pratap Singh, A.K. Singh, R.K. Singh and R.P. Singh*
Subject Matter Specialist, *Senior Scientist & Head
Mahayogi Gorakhnath Krishi Vigyan Kendra, Chauk Mafi, Gorakhpur
Email: vpslpm @gmail.com

Abstract : Buffalo play significant role in ensuring livestock security to the
millions of small and marginal farmer, landless labourers and rural folk. Low
productivity of animals with higher genetic potential is primarily attributed to
the imbalanced and inadequate feeding. The nutritional needs of dairy animals
with respect to energy, protein, minerals and vitamins have long been known,
and these have been refined in recent decades. Deficiency of micronutrient
and infestation of endo-parasites is the major problem of livestock rears in
Gorakhpur district, however its low milk production and delay in heat is due to
deficiency of micronutrient in feeds. In order to overcome these problems
MGKVK Gorakhpur conducted trial to find out the impact of mineral mixture
and de-wormer on improving milk production and reproduction efficiency in
milch buffaloes and suggests that there is considerable scope for enhancing
milk production with strategic use of the existing feed resources. The animals
were assigned into treatments having T, = no use of mineral mixture and de-
wormer with similar concentrate mixture and assessed technology i.e. mineral
mixture @ 50gm per animal per day and de-wormer @ 1 Tab per 3 month per
animal were used and designated as T, Results showed that the highest milk
yield were obtained in T2 (mineral mixture and de-wormer), however the lowest
milk yield were found in T1 (no use of mineral mixture and de-wormer). The
average milk production was 6.49 and 5.25 lit./day/animal respectively which
is 23.61% higher milk production over farmer practices. The performances of
the animals on the mineral mixture in the diets and use of de-wormer were
found superior to that of without mineral mixture based diet.

Keywords: Buffalo, Mineral, De-wormer, Milk Production, Feed.
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Efficacy of Ayurvedic Amalaki Rasayana in
developmental processes of wild type Drosophila
melanogater revealed through next generation
sequencing

Yashvant Patel and S.C. Lakhotia

Cytogenetics Laboratory, Department of Zoology,
Banaras Hindu University, Varanasi

Abstract: Ayurvedic medicines are popularly useful in a number of diseases;
however, we were largely unaware of the underlying basis of cellular, molecular
mechanism of the action. So, to explain and examine the mechanisms of effects
of Ayurvedic formulation (Amalaki Rasayana), we used NGS technique taken
Drosophila as a model system. In the present study, we tested Amalaki
Rasayana (AR), an herbal derivative prepared from Indian gooseberry or Amla
(Phyllanthus emblica) on the development of wild type Drosophila melanogaster
by transcriptome profiling through next generation sequencing. Total MRNA was
isolated from late third instar larvae of D. melanogaster reared on the food
supplemented with AR (0.5% w/v) and normal food (as control) and used for
further sequencing to evaluate the effects of feeding of AR on the expression
profile of genes involved in life-history traits, development of various
physiological like digestive system, respiratory system and also in the improved
activities for muscle, eyes, neurons and gonads. Level of expression were also
validated through real time-q PCR for some of the genes viz. Notch, Nej, Not1,
Brwd, Bchs, Jeb, Mask, Dp, Hdc, Spen, Sis and Pros involved in a wide range
of biological processes which also coherent with sequencing data. AR feeding
substantially change in expression of genes of many pathway including life
history traits and fecundity of flies explained by transcriptome analysis, which
is already explained in previous report from our lab through genetics and
immunostaining. Therefore, our finding suggests a substantial change in
transcriptome profile carried out by Amalaki Rasayana showing improvement
in life‘s traits of wild type Drosophila. Further, Drosophila used as a model
system to study the molecular and biological basics of different ayurvedic
formulations.

Keywords: Amalaki Rasayana, Drosophila melanogaster, Transcriptome
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analysis, Life history traits, Next generation sequences.
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Studies on vermiwash of weeds and sugarcane
bagasse with biopesticides on growth and
productivity of different plants and pest infestation

Yogendra Kumar?, Gorakh Nath' and Keshav Singh?
'Department of Zoology, S.V. M. M .P.G. College, Arya Nagar, Gorakhpur-273001
Mob. No.9795898689; Email-gorakhjee @ gmail.com
2Vermibiotechnology Laboratory, Department of Zoology,

D.D.U. Gorakhpur University, Gorakhpur-273009 U.P. India.

Mob No: +91-9450433313, Email- keshav26singh @rediffmail.com

Abstract: Indiscriminate use of chemical fertilizers disturbs the soil texture and
physico-chemical properties of soil, which ultimately affects the human health
and environment. The use of chemical fertilizers has posed a serious threat
to the environment and caused destruction of useful microorganisms, insects
and worms in soil. Lack of proper management and disposal practices of
biological wastes caused environmental hazards and various negative effects
on human life and their domesticated animals. Organic farming with use of
vermicompost is a better option for management of wastes and improvement
of soil quality. It is one of the important biotechnological tool which makes a
sustainable interrelationship among food, environment, human and animal
health.

The problem of handling of weeds like Eiccornia (water hyacinth),
Parthenium grass and agricultural wastes in the form of sugarcane bagasse
needs attention for tackling it on war footing basis. These weeds grows faster
in the sewage ponds and agricultural land and creates problems in the form
of eutrophication and decrease the growth and productivity of crops. Instead
of it, insects and pathogen are major pests of agricultural crops and vegetables
all over the world. Indiscriminate use of chemical pesticides had caused serious
threat to the environment. These chemical pesticides contaminating the soil
which pose many health hazard to human as well as animals. Vermicomposting
is an easy and effective way to recycling of biological wastes in to nutritious
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vermicompost by earthworm. During these process important plant nutrient
such as nitrogen, phosphorus potassium, calcium etc. present in feed materials
are converted in to more absorbable form for crops. These plant nutrients also
act as growth regulators of beneficial bacterial and actinomycetes population
in worms which ultimately increases the porosity, aeration and water holding
capacity of soil, so that irrigation water requirement for crops significantly
reduced. It improves nutrients availability and act as complex fertilizer.

Eisenia fetida is commonly known as red worm because of their red color
of body and distributed through out the country because of their migratory
habits. These worms are hardy can tolerate wide variation of ecological factor
like temperature, humidity and also survive on wide variety of degradable
wastes. Earthworms play an important role in stabilization of inorganic plant
nutrients to organic form and increased the soil fertility. These worms added
their cast with compost and increased the inorganic nutrients many times along
with some plant growth hormones and vitamins. They are also help the in the
management of rotting solid organic waste in dumping site, which creates
problems of odor, pollution of soil/water/air. Vermiwash is the coelomic fluid
extraction; it contains several enzymes, plants hormones like auxines, cytokinin,
gibberellins and vitamins, especially B,, along with micro-nutrients. This liquid
manure is collected in the liquid form and used as foliar spray, which stimulate
the growth and yield of crops. Vermiwash is easily producible, biodegradable,
less expensive, and manageable. Mixing of different plant pesticide with
vermiwash is very advantageous. Spraying of this mixture has dual function
which acts as bio fertilizer as well as bio-pesticide. This production will safe
for environment and human health. Use of this biotechnological tool is
ecologically safe and culturally more acceptable among farmers.

Keywords: vermiwash, sugarcane bagasse, biopesticides, growth and
productivity, crops, pest infestation
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Effect of soil pollutants on the diversity of
earthworms in eastern Uttar Pradesh

Yogendra Kumar 2 ,Gorakh Nath ' and Keshav Singh?
'Department of Zoology, S.V. M. M .P.G. College, Arya Nagar, Gorakhpur-273001
Mob. N0.9795898689; Email-gorakhjee @gmail.com
2Vermibiotechnology Laboratory, Department of Zoology,

D.D.U. Gorakhpur University, Gorakhpur-273009 U.P. India.

Mob No: +91-9450433313, Email- keshav26singh @rediffmail.com

Abstract: Indiscriminate use of chemical fertilizers and pesticides disturbs the
soil texture and physico-chemical properties of agricultural fields. The use of
agrochemical viz. pesticides, herbicides, fungicides, nematicides, bactericide,
weedicides and fertilizers had posed a serious threat to the environment which
ultimately destroy the beneficial microorganisms, insects and worms in soil.
Various heavy metals were also added in the agriculture field with these
agrochemicals. Earthworms are the major macrofauna in the soil community.
Earthworm can be used as bio-indicators for the monitoring of ecosystem state
and changes. Due to the recent agricultural practices and soil contamination
as well as disturbed soil physico-chemical texture, the earthworm population
decreased. Earthworms play an important role in stabilization of inorganic plant
nutrients to organic form and increased the soil fertility. The worms added their
cast with compost and increased the inorganic nutrients many times along with
some plant growth hormones and vitamins. The earthworms occur in large
numbers and have wide distribution pattern with less mobile habit. The
earthworms require carbon and nitrogen for their growth and reproduction. Food
quality influences not only the size of the earthworm populations but also their
growth and reproduction rates and hence determines their distribution trends
in an ecosystem. Similarly, distribution of earthworms also depends on physical
conditions including water content and availability of organic matter in the soils.
Soil moisture, pH, organic carbon and organic nitrogen also play important role
in the distribution of earthworms. The aim of present study, to investigate the
impact of the pollutants on earthworms diversity and physico-chemical
properties of a soil in eastern Uttar Pradesh.

Keywords: Earthworms, soil pollutants, diversity, bio-indicators
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On New-approach in Theoretical Physics

Ravi S. Singh, Sintu Kumar, Udai B. Singh and Vineet Kumar Singh
Department of Physics,
Deen Dayal Upadhyaya Gorakhpur University, Gorakhpur-273009 (U.P.) India

Abstract : Any phenomenon and its evolution occurring in universe can be
understood and predicted by following two mutually exclusive theories: General
theory of relativity propounded by A. Einstein and Quantum field theory evolved
by the discovery of quantization of P.A.M. Dirac. EM field experimental findings
in observational astronomy demands that general theory of relativity must be
synthesized with Quantum field theory. One such theory, namely, String theory
has been evolved without the experimental verification of strings. Researchers
have not accepted string theory and, therefore, following novel approaches
prevalent in quantum Information theory. One may try to build theory underlying
Quantum cosmology wherein quantum field theory and general theory of
relativity gets combined.
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Seasonal variations of Lead and Cadmium in edible
tissues of Labio rohita and Catla catla

Geeta Singh
Assistant Professor, Department of Chemistry
D.D.U. Gorakhpur University, Gorakhpur, U.P.
(geetasanger@gmail.com)

Abstract : Lead and Cadmium both are very toxic heavy metals and widely
dispersed in nature. Fish are a valuable source of high-grade protein and
nutritious component of the human diet and occupy an important position in
the socio-economic conditions of south Asian countries. Fishes have a natural
tendency to concentrate heavy metals in their bodies. The two most
commercially important fresh water fish species namely; Labio rohita and Catla
catla were collected from different fish markets of Agra city and analyzed for
the metals concentration. The present study is undertaken to gauge the
accumulation of lead and Cadmium in tissues of Labio rohita and Catla catla
seasonally. The metal concentration was evaluated using a Perkin EImer AA
analyst 100 atomic absorption spectrophotometer. Wet digestion method was
used for analysis of metals with nitric acid and sulfuric acid. The level of Lead
was observed higher in summer season (7.25 mgkg~') followed by winter (6.25
mgkg™") and rainy (6.0 mgkg™') seasons. Cadmium concentration followed the
same trend, summer (8.25 mgkg™) e” winter (6.6 mgkg™') e€” rainy season (5.3
mgkg™'). Lead was higher in summer season in L. rohita in comparison to
cadmium in both the fish species. The frequency of heavy metal contamination
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was higher in Labio rohita in comparison of Catla catla. Similar trend of seasonal
variation in metal concentrations were observed in both the species. The
present study showed that the levels of metals are different in both the fish
species but within the maximum residue levels recommended at National and
International standards.
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Emerging trends in laser technology and light
matter interaction

Sintu Kumar, Udai B. Singh, Vineet Kumar Singh, Ravi S. Singh
Department of Physics, DDU Gorakhpur University, Gorakhpur, India-273009

Abstract: The laser is one of the most important inventions of the 20" century.
After the development of Ruby laser by Maiman in 1960, a large number of
scientists and researchers have worked and made revolutions in different types
of laser systems. Nowadays development is still evolving, and currently, laser
research is more efficient research field than it has ever been. Since 1960,
different groups of the researcher in the world were finding the behavior of the
atom, in the existence of an applied field. The laser is a great source of the
high field, and it provides new solutions to advance these studies. The invention
of pulsed laser emerges new interesting research area in the field of laser-
matter interaction.A consistent advancement happened towards the new types
of laser development after seeing the laser benefits for light-matter-interactions,
atomic and molecular structure. This further lead to developing more powerful,
more broadly tunable and efficient laser systems. According to their need, laser
systems can be made with ultra-broadband or ultra-narrow, and a tremendous
range of achievable powers and repetition rates for pulsed lasers. The major
step was the development of dye laser for spectroscopy point view, and the
next step was the generation of the: Sapphire laser, which are broadly tunable,
and narrow-band lies in the range of visible and near-infrared.The great variety
of ultrashort laser pulses can be generated by laser-matter interaction. These
schemes are capable of generating pulses with duration lies from a few
femtoseconds to hundreds of femtoseconds and picoseconds. Laser-matter
interaction gives various nonlinear phenomenon such as self-compression, self-
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focusing/ defocusing, harmonic generation, several instabilities and
nonlinearities etc. Compression of the laser pulse in nonlinear media is a most
prominent research area for an ultrashort pulse generation. When a laser pulse
interacts with a medium, medium gets polarized and medium responds
nonlinearly to the laser. Moreover, the medium polarization density depends
on laser field. From Maxwell equation, the nonlinear response of polarization
density will be a source of new frequency emission. However, the optical
properties of the medium are also modified due to laser matter interaction, and
short laser pulses can be generated due to laser matter interactions.
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Recent advances in Solar Energy in India

Vineet Kumar Singh, Udai B Singh, Sintu Kumar, Ravi S. Singh
Department of Physics, DDU Gorakhpur University, Gorakhpur-273009

Abstract: Solar energy is one of the important sources of energy on earth.
Earth received 4.38 *10%®° W energy in an hour. According to the report of global
energy statistical book, the total consumption of energy by the world in 2017
was 1.51*10"” Wh. That is whatever the energy world requires in a year, earth
receives only in few hours. The generation of solar energy is completely
environment friendly. This doesn’t generate any carbon pollutant. This is
completely noise free production. Solar panels are easy to carry and
decentralized systems. Still good for hilly, forest and remote areas.

Currently, India has capacity of 12.2GW. In last three years India improved its
total capacity by more than 370% i.e from 2.5GW to 12.2GW. India has target
to achieve the capacity of 175GW till 2022.
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Food and Nutritional Security for Mounting Indian
Population

Rana Pratap Singh
Department of Environmental Science
Babasaheb Bhimrao Ambedkar University
Vidya Vihar, Raebareli Road, Lucknow
Affiliation, E-mail: cceseditor@gmail.com

Abstract : India is one of the populus country which adopted green revolution
package in 1960s and onwards in many croping systems which detoriated agro-
ecosystems due to loss of below ground and above ground biodiversity, on
one hand and contamination of the soil, water, air and food with multiple known
and unknown toxic substances used as agrochemicals on the other. The food
and nutritional security in India is not limited to the concerns on food production
but also food storage, practices of cost saving and eco-friendly innovative
technologies and effective marketing network which can attract educated young
people in agriculture sector. Indian agriculture is predominated with small scale
and marginal farmers who are poor, uneducated and having low or no risk
bearing capacity. The forward and backward linkages of agriculture, use of
innovative technologies suitable for such conditions and low external input
ecological farming with good marketing management can help the young
farmers to get attracted, get strethegned and get educated for evaolving a new
agroecosystem for uncontaminated healthy and safe food security. Protien,
miniral and vitamin malnutrition are another concern for food security in India
which can be managed by increasing the acrage and yield of pulses, vegetables
and fruits etc. The technologies and research methodologies available with
research institutes and universities dealing with agriculture are not reaching to
the farmers because of poor extention and outreach services in the country
and low or no education in the farmers. The emerging crisis related to climate
change and global warming are another major concern for food and nutritional
security in the world in general and India in particular agriculture, horticulture,
fishery and animal husbandury etc. are considered as one of the most
vulnerable sectors to changes in cliamtic and edaphic factors. India is required
to evolve a new stretegies for attracting people in production, processing and
marketing in agriculture, horticulture, fishery and animal husbandury etc. Local
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and organic inputs with desired technological interventions can help in achieving
non-toxic food in a sustained way with low investment on one hand and can
help in etablishing small and medium scale rural, semi-urban and urban
industries which can involve a large unskilled or semiskilled youthful population.
It will help in obtaining peace, stability and income through the agricultural
practices. The semi-mechanised and mechanised tools and machines operated
by renewable energy sources e.g. solar pannels and bio-fuel etc. can reduce
the involvement of labor and reduce the emission of Green House Gases
(GHGs) from the agriculture sector. The construction of green house, poly
house, tunnels etc. can enhance the area of protected and multitier agriculture
in less acrage. The farmers cooperative or commercial agriculture can be
operated in big land area which will be more economic and high risk bearing.

Keywords: Agro-ecosystem management, Ecological agriculture, Marketing
network, Protected agriculture, Small scal industries.
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Aayurveda as Modern Medicine: Prospects,
Limitations and Challenges

Anant Narayan Bhatt
Institute of Nuclear Medicine and Allied Sciences, Timarpur, Delhi — 110054, India
anbhatt@yahoo.com, anant@inmas.drdo.in

Abstract : Ayurveda is considered as the knowledge to live healthy and happy
life. The concept of Ayurveda is based on a combined study of body, sense
organs, mind and soul. Therefore, unlike the various systems of medicine, like
allopathy or homeopathy, Ayurveda is not a system of medicine but a science
of life and longevity. The modern definition of health according to the World
Health Organization (WHO) also says it is “the state of complete physical,
mental and social wellbeing and not necessarily the absence of disease and
infirmity”. Ayurveda believes that body is a delicate balance between
biophysiological forces (dosha) and constitution (prakriti), which is influenced
by mind (manas) and “metabolic fire” (agni) and all these four thing together
determine health and disease. Ayurveda’s principle therapeutic aim is to
harmoniously restore that balance between these four aspects of life. Moreover,
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Ayurveda has a health-oriented approach, while Allopathy has largely a disease-
oriented approach. Since last two centuries we have seen that diseases
oriented approach is failing continuously for example microbes are becoming
resistant to antibiotics, many cancers showing resistance to established radio
and chemo-therapies etc. Whereas, Ayurveda works by treating the symptoms
of a disease and it helps individuals to strengthen their immune system, which
is a holistic approach helps the person in restoring the harmony and overcoming
the disease. According to Ayurveda’s “no two individuals are alike” even when
they suffer from similar ailments, therefore different people needs different
treatment, which is the basis of Ayurveda and we call this as “Personalized
Medicine” in modern medical science. Therefore Ayurveda, which is based on
personalized treatments for similar ailments in different patients, can be the
future of personalized medicine in modern medical sciences.

The most important challenge in Ayurveda is precise diagnosis of the
disease; along with symptoms, the practitioner needs to identify the “prakriti”
and “dosh” of the patient. Clinical diagnostic and imaging methods of Modern
medical science can play an important role in this. The next important challenge
in Ayurveda is preparation of the drug/ formulation. The classical formulation
are already defined in Ayurveda, however traditional Ayurvedic practitioners
often modify them to suit the individual constitution (prakriti), which confers
genetic predisposition (Personalized medicine) toward disease and therapy
response, and is vital to ensure medication safety, which determines the
efficacy. Modern medicine focuses on one active ingredient molecule in the
extract however, in Ayurvedic formulation’s medicinal power is a function of its
milieu composing many molecules, not merely due to any single plant extract.
Therefore, Ayurveda takes the patient and the medicinal herb both as a whole.
When we take a molecule or fractionated extract, the synergy is lost, leading
to side effects. Whereas, Ayurvedic medicines do not have side effects.

The major limitation of Ayurvedic drug is the selection of the source plant
material. Naturally grown medicinal herbs are believed to be better than
cultivated herbs. Similarly, several other factors like season of harvest,
geographical location etc. makes the difference in medicinal effects of the
medicinal plants. These changes results in batch to batch variation in herbal
drugs leading to variable effects in patients. This problem needs to be answered
to make Ayurvedic drugs more precise and effective.

137
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.) O



Two Days National Conference, 2019 ¢ Emerging Trends in Science

Keeping all these virtues of Ayurveda in mind, we can say Ayurveda is
medicine with intelligence. It gives personalized approach of treatment, which
is the science of 21st century and beyond. However, the potential of Ayurvedic
philosophy and medicines needs to be recognized and converted into real life
treatment paradigm. We need to interpret logic of Ayurveda when, adopting
modern science tools in drug development and validation. Validation of a
combined (Ayurveda and modern medicine) therapeutic approach with superior
efficacy and safety is likely to be a major leap in overcoming some of the current
frustrations to treat difficult chronic disorders like Cancer, diabetes mellitus,
arthritis using only modern medicines. Ayurveda may not be a complete
alternative to modern medicine, but it certainly is a complementary therapy that
can be used alongside modern medicine. Another important aspect is to
document the cases and publish the case study in some good scientific and
medical journals to establish it as evidence based medicine on global platforms.
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Morphological variation in Green Paech Aphid,
Myzus Persicae (Sulzer) (Homoptera : Aphididae) by
The Effact of Temperature.

Ajeet Kumar Tiwari
Department of Zoology Buddha P. G. College, Kushinagar, 274403

Abstract : Temperature is an important ecological factor, which affect the
organisms life in various ways. Morphological variation of insect population in
response to the temperature is an important phenomenon. In the present study,
we discussed the variation in morphological characters of Myzus persicae
individuals reared at five different range of temperatures (15°C + 1°C, 20°C
+ 1°C, 25°C = 1°C, 30°C = 1°C, 35°C = 1°C), with 70 + 5% RH and 16:8
L:D photoperiod. The samples of aphids were used as to compare the
temperature response of single genotype, and thus to distinguish genotypic
and environmental contributions to the phenotypic response. In this study the
analysis was based on a large data set obtained by measuring sixteen
morphological characters of 50 wingless viviparous adult female Myzus persicae
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clones. In each clones of Myzus persicae, the result displayed a linear
correlation in shortening the body size and other jointed appendages with
increasing temperatures. The optimum temperature for better growth is 25°C
+ 1°C. The clones was attained much larger length of body and other
appendages when at lower temperature ranges (15°C + 1°C, 20°C = 1°C)
to optimum and was much less at higher range of temperatures 30°C + 1°C,
35°C = 1°C) beyond optimum. In the present study the clones of aphids
revealed a significant difference in eleven characters namely- length of body,
length of a.s. lll, IV, V and VI base, length of siphunculi, length of cauda, length
of forefemer, midtibia, hindfemur and hindtibia. Results demonstrated that the
morphology of Myzus persicae was affected by changing temperature.

Keywords : Myzus persicae, Morphological variation, Temperature.
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Impact of NaCl on antioxidant defence mechanism
in medicinally important legume Tephrosia
purpurea.

Kumari Sunita’ and Malvika Srivastava
'Plant Physiology and Biochemistry Lab, Department of Botany,DDU Gorakhpur
University Gorakhpur
ksunita78 @ gmail.com, drmalvika.srivastava @ gmail.com

Abstract : Tephrosia L. or Sarpunkha ,belongs to family Leguminosae (Sub
family -Papilionaceae) is a plant of high economic value due to the presence
of phytochemicals like flavonoid, alkaloid, carbohydrates, tannins and phenols,
gums and mucilage, fixed oils,fats,saponins. Flavonoids have antioxidants and
strong antimicrobial activity. The plant also relieves dental pain, asthma, leprosy,
arrests bleeding. In the present study, the effect of progressive increase in
salinity on membrane integrity and non—enzymatic scavenger like carotenoid,
alkaloid and flavonoids were studied in medicinally important wild legumes
Tephrosia purpurea. Plants were treated with different NaCl concentration
(50,100,200,300mM).Normally irrigated plants were treated as control.

Observations were recorded from day 25 upto day 65 at ten days interval.
Electrical conductivity increased with increasing salt concentration. Plant
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showed decrease in electrolyte leakage at 100 mM NaCl concentration, which
relates the tolerance capacity of the plants when exposed to mild stress. In
Tephrosia purpurea carotenoid, alkaloid and flavonoid content were increase
with increasing in salt concentration. The maximum flavonoid and carotenoid
and alkaloid were recorded at 45 DAS followed by a gradual decline till day
65.The result indicated that plant showed higher adaptive potential under
salinity stress as judged by higher accumulation of flavonoid and carotenoid
and alkaloid content. The greater amount of phenolic compounds leads to more
potent radical scavenging effect.

Keywords: antioxidant, alkaloid, Electrical conductivity, flavonoid,
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Intervention of Technology in Higher Education

Deepak Bishla
IT-Head, Ambedkar University Delhi
d.bishla @gmail.com

Abstract : This paper addresses the gaps to implement the technology in higher
education. In my research | try to overcome these factor based on the some
parameters and its help to implement digital infrastructure as per individual
university requirement and also help senior administration/ manager/ finance
officer to adopt the latest trend in education technology.

In 21st century nobody can think about the education without any
technology intervention. Each and every University has to develop themselves
with latest technology. Implementation of technology in University it's totally
depending on their location, process, awareness of their employee with
technology, types of program offered, University affiliation etc. Between in these
things supreme authority like senior administration/ manager/ finance officer
cannot understand what is the exact requirement of different-different type of
University hence they make a generic policy for all and in a result it’'s not work
for all and Universities are on same stage or in confusion. Also IT companies
are not able to understand what academic institutes want to implement. There
is a huge gap between technical requirement of educational/ academic institute
and technical understanding level of software development team in corporate
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sector for education as per the latest trend in education. Although automation
and digitalization are well mature in other sectors like banking, transaction,
management, decision making in corporate sector in India. Universities are still
lagging behind in this area.
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Study the efffect of E-waste on environment and
human health

Lokendra Kumar Ojha
'Regional Institute of Education and Research, Bhopal

Abstract: “E-waste” is a popular, informal name for electronic products nearing
the end of their “useful life.”E-wastes are considered dangerous, as certain
components of some electronic products contain materials that are hazardous,
depending on their condition and density. E-waste contains over 1,000 different
substances and chemicals, many of which are toxic and are likely to create
serious problems for the environment and human health if not handled properly.
However, classification of e-waste as hazardous, or otherwise, depends on the
amount of hazardous constituents present in it. E-waste contains many toxics
such as heavy metals, including lead, cadmium, mercury, Polychlorinated
Biphenyls (PCBs), Poly Vinyl Chloride (PVC), etc, in some components. The
highly toxic chemicals found in the different components of computer parts can
contaminate soil, groundwater and air, as well as affect the workers of the unit
and the community living around it. Moreover, the workers in computer waste
recycling operations may face dangerous working conditions where health and
environmental conditions are compromised. This paper highlights the adverse
effects of E- waste on environment and human health.

Keywords: E-waste, Waste Management, Hazardous chemical, Lead,
Cadmium, Mercury.
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R/ UThIA: Jehidel Hat oht Wit &
W FeioT § & ehTel= ugret sl ftent

ql. oA 47, s,
faTTRgel — AR 9 faumT, 9T dRd MR rsar () fawafderer,
AGTSH—226 025
Haraegel — Aifda vd vy fag@ demdis, qer |Rd WiRE rdea? (=)

I8 BB H Py AfaIfGd 781 & {6 89 “Prae O H I8 @ © qAT b
gg W FrEa (giferew) & o o9l AT | &R BIE o © {6 “ERT Udh aHdaR
“IEST TR A1 “Uwrge” Ui H SuRerd e B | gaferl wag Wi
ITHY PIET b Th IJIUR™Y “SYHvS’ HI Ufafsd “Alg~d UfFdpT T 1990 H
“HifeTarge Sffth g SR TN fbar o1 R GerIfe & gERT AT YT drell bra=

AN \ (N

BT BT TGS AIREY FeRA (PBTe 60) AT FTAT JSTH ST H |11 YT PR

q T

BRI BT BT TIART TAITH (1985) AURH/Y & 19T 1967 H 3RS HUSY
(@reurRl qHER) @ FEiveal gE aRfag geAReIGOR & AW 9
“FHAFREIGARIT W BT ST 8 | I8 Plad Bl Hftad 60 gaATopsi ol FHifadr
GRIell WA & fov Wiifed e |feld 9% & ©0 # aRI 3R 4§ 98 8lax
T T [EaTd B JATHR BT 3 g1 8 [STH 20 SN AT 12 UUSHTH B
2| ST Pra= 60 BT “Fhiare” ) BT el 2 |

U Haifere WHd GG GXEAT 9lell 39 Bl Sl § | Yooy
g ¥ ST BIa- YRATIRA B Heg X 1.43 A° Bkl © ST SSYoll aoid 3 140 A°
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Bl © | 9] H el AcTer 90 71 8l € 3 30 BIC 9 60 oI BId & | 7ig &
USR T TH T 70 pm BT B SI1 6 BTSRIol URATY] & ATH BT ST 6—10
AT BIAT & STdd arvexdlel 51 3.3—3.4 A° Bl 8 | d9ii9 & FAM $9H 12500
A AT 3P Dol TR BRI © | T F DHael T WA H R fgawg
BT © | 1T UOR At IRl BT ® 3fR 1375 K WR 1 fqafed =18l & 5|
FAYH 1970 ¥ MBI T H Pl FoAeR (FB) d WU HoRklA dl gie
8% | TRIURT S 30 YANTRATET H S BT AUAT & o1 3R I8 YT 1985
# ol g1 19 BICI, el Td Wiel < 59 YBISS A I H HAherdl U< D | 79
BIeTifh T |kl O BT 70, BT 76, BTG 84, DIE 240 T4 Hled 300 A
Qo T © | $9 gotv @il o faee STd # |11 UaT R <1 31 39 1991 7 “qof
BT )" (Hifraga ATe <1 $AR) I BT TI1 G $HD WIThaliall Dl ay
1996 H IEIF ARA & Aldel JHIDR F AT BT 11| 896 915 Bla,
PISTe], IOl AT DI 3T H IR TAT| 59 gy 39 -1 JAGudl e o
— dgi~ie wd wEeiRe fasm, sia fasm, dfedd digy, TR f[asmE, A4
CaTetTSl, fag]d STeH, Seldgiad, = 3ffe &=l & forg qvar @l 3 7 |
AT § 3§ HoRA B GIOR H BT 500 H 2000 JUE. SR YT 10 TH B |

GBeF @il &1 fasie gseafi

1966 : SIIA - |HRIA (Y[ Pl TE T PIaP Y] Bl Hedl Dl |

1970 : SIINTET 7 BIEIF—60 AT Bl FAETARI U D! |
1971 : ATATET AT AAET H “FURI—WARICST” H BT 60 S 379 BT I

qoie U b |

1973 : QlelaR 3R T o FHE4—60 B FHdl TR UKT B! |

1980 : SfdFd = "WH UG §RT Bl 60 DI Tl ITUHRI &Y SN
B Ud fobar |

1959—1963 : feTdoik Td I ARl & JTAR PE-—33 URAM] & WrEfa
FEF—MH | U B AT FqF 2 |

1984 : MBI, PHTRT T BITSR DI Udl Il fb YhIge & aTIdRo I Tdh gl
3P FeRex (FHE) SO fhar ST el 2 |

143
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.) Q



Two Days National Conference, 2019 ¢ Emerging Trends in Science

1985 : THIEC ¥ HoNA & AU Bl EYoT |

1991 : BoRIF Bl gy BT )" (Hifelagel 3ifh &1 $IR) e fbar 7 |

1996 : T&c] SPICI, AT Hol Ud RIS WYel Bl 9 Afgelid Y] DI Wil & AT
AT BT Al RBR H G fHar 73 |

BoF T BT I IRgH
BRI WISl & R U] WIRd H (eferRad fafi= 2y e, feafdenerai

N

UG WSS GIRTRITATS] H 2N UR™ BT —

1. MR fd=i ARer, e’

2. ISy Hifde garTRer, T8 facel

TIET o 9 Y 6, q98

. TSR AT YARTRITE, goT

Sf~axT WMl URATY] MY Bes, DAUGDH AATG

. RO Ui | dEER, foell, Jd3, o s WSTgR
AT IRAT] O s, HeR

gAY B fawafdemery, armori

9. Pl fazafdererd, dlctda

10. faeel fazafdemery, faceh

11. 2exIaTe favafderey, gavmems

12, &7 AHYT 3R 9SSR M AR AP gfas™, YR
13. ST ADHIT AT, PG

14, AGS, fdeafdeTed, oRads, Ud 3T AR

HoF UST (Had HYdd IS R IATATRT IATHS)

A L R

©

EL U Pl aEr
1992 09
1993 24
1994 36

144
Maharana Pratap P.G. College, Jungle Dhusar, Gorakhpur (U.P.)



Two Days National Conference, 2019 ¢ Emerging Trends in Science

1995 29
1996 21

JATHTL AT H ADR Bl @isl d Gl DI WIS DI Afehey

2002 ¥ WIGIMT & AT AR H ADT Bl @il PR § Bl gV |
TS hIfSeals & Wil W H8Ivs § Siiad &l FYra-r) A1) 81 718 & | 39 Wi 9
MBI # el H Shad &1 Icufcd BT I8 AGH 81 T | I8 Ieeld-g & b
TS DSBS APl D DI JoIT H AR FaATSID A AD © Sl IR fadb
I H AT Ud DI (SI-@x) H U8 IR B | IS4 ADY JRIAY. @
SMIRRIS 8 T g HIf@I # U Wy § 1T okl 8, ool waifis
AT G B S UTeY I UG Bell | asoidl 2 | dfd TsdifcssRs, ITH
IRAR # T A1 B © e el areelt @ @i § uga & gal 2|
2002 H {9 71 A AT 5 MBI H THY & RAGIT BT JATUANT HR Faierd
grax Y] Gl (P 60) P TANTRTAT H 91T T Wbl & | I8 Yb HIAT
YR & b Bk AIULH 1970 H 98T &5 ¥ B doivex & wg H Sl 73 off |
3R SHD! TSI W B HeRIA WIol BT IR FH AT | $9 YBR TR T H
BRI (T AIRH) DI WISl A F3T GANTATAT H DT 60 D AT B Y YATH
B DY YO YT T | T8 SeokgAd B b THxT HIed, BISgIo a2l MRS
& AIffTep 8 3R Ui § UgR A H ORI S © | 39 JIRTDT BT qrr=g g BIdl
2 FoRTH SIS SIo Td SMMARITST BT SUIG: 2:1 BIAT & Il &b 911 3 U177t 3 |
Tl BIRIRT 3 “EIESeH i BEA’ dEd § 1 Afe 9 A F F wHe
gISSIoT Ud RIS P Ul & w9 H fshIfRid &x f3a1 S a1 Brd=1—60 YhR
% AP T S FHhd 8 | S9! 17 A Adfeld IRad FHIBR0 §IRT
T FHEIA DI S FI B |

10CH,,0, Sz dmm Td 31fsha ardravor  C,,+60H,0

Ui 81§91 “Siad AT BN I B H AT TATY © AR AIS gD
SUIRT FHEA—60 THR & ARG a4 # fhar S ¥ | e 9. y=1e gd 39
AT <1 S 58] DT F I BT Q1T 6T & | 37T FAF & BRI o &h o 349
STETT 319 (o) & HLATT H THRA & AET BT TR B I U 4T A1
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“IFR-GAN" I AR AT PR DT & T 7 |
G| &I e

WA fHSI0T BT GUGHROT Td YEIBRYT DA §IRT fhar S 2 | I8
BRI AFHIBRYT Bl AfGaT AT A S & | ok BT Ble-1eh [arIep! o™
dSTH, TTe, FARIGSIT AT FARIBIH A PIHCSITD! §RT YT fbar ST ¢ |

BRI BT gEor

ARG IS DI B 60 BT ST 8 AR H I eHo™ WIgd” B o7
H UP A dHAID R0 §8 & | Gokid &l Sugad fdemadl § faeas I+ e
T WagfHa gRT W G| & Ugard @) Sff A © |

B & I[OT

BT 60 HeAdh Diadd b-1g Jae H fhecellqgd 8T © | Hon, SITAvS
3R UHIge ¥ Y@ 39 91 | A= BIaT & & SIgAvs iR UHIse Sreld Ik
2 S ol fAfdad o7vpeii & w9 H T | YhIge 3R SHTS eiid o 8 &
FRN 79 fIemaed! # srgeiie B &, Safd e S f& amvrfdss wy & 8 B,
SURIERT IUYaRT Il H =T ST Al © | Wgel Yok & 3f<R g1 I+l &
foR) STTE Sucte IET & | ek $I Tiel & AT 6 AT 918 9 ATl & vy
H U ST Y GAT S SAfcrarereha @l Hec@yul AHIaHRl Uil WY € | Y &R
Tt (Li, K, Cs) 3R HHHUT &Tgaii (Fe, Ni 311f<) & |1l M AR o}
9 FARTH” I & [ “gelkIgsq " Pl S &, 5= uforiy fage faga
ATABA] DI FATIRI U1 AT B | a8 AT 9 IRFERFTT S1fareisdar g o) el
gfcds AMTY HAY D 1T IR ITERVT B (ol YR BooRIge 18 dicas I g
T Al @ w9 H BRI BT 2 | Ioa A [k ffaareidl o Tl & 918
Y fafe=T 3fleiifRres derm defie SuarT & o)l PRIR U a9ax A 3 ¢ |
RN UICRRE AAsS | a1 &R fgetd C,,, I9Id1 & S9! [dgd I|rifd
FY W YT fHaT A1 Fahal © I UAH T B ddl @ A1 I8 SN I ©
SO 1T SURART I dfeiReTzT o1 Jggd arardar § &8 1 gfg 8 oIl 2|
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AT

[ 3151 U Hecaqul 2T BT a9y a9 Fobl 8 | Folkd Aol & g3 d1a
et 1 39 fafes &R T 9] & ATaETRS JAFIANT & IR H A URH o
foam o | I8 w8 § BIs Al 81 8 {6 |eRIA &1 A= &=l # 1uR
[T © SN— $od AT | =1 adb-ld db, seidel—ad 3 afi= amafae
TN B SORD| b AT V&1 &3 ¥ H-ER, USH, IR, YUSarRe & $91 &
7T qT TH.BTRTS. A (3TTST SHMT AT+ fAfhcdr # ¥R ITINT 81 & 7 |)
Q& T AT @ HRY Y AR Fgd © o o WRear & fafv= gat # |
WP ABd © | 7 YPI AIAT oI BT <&l &7 # 984 31f¥ep ART 8 | o 3
eI WY B & # O ol I U9Ifd 81 J8! § S g Sl Bl S |ehdll ©
b S SUFN BT BIg AT 81 8 | AT U™ H I 415 Yeb Y Bl @ISl &
RY H <@ ST BT T, SHH SFhIAAT Fal H Al & Hedro] Bl IR HHTIAR
faermm 2|
B @ SUWINT & &3

1. AEAMA® : JGYd Fed @ WY H, =Aey[dy, IqE- SN’ Iod Y
(350—650°C) dgerel & fHvr #, wRad ggatadl @ fFHfor #, ITROT H, oo,
AR AR TASYIR, DT Had, dlggraded, JrIdII URIdD, Blad 2,
HIE 60 Felkd Cglhd (STEAfIE THIAT Uil & SuanT goiia gwads &
wY H T S 2 | IO TR H, PRI G, TSR U Shadk & HecH
¥ | faxiTol Jus Ard YehreT A<D ST SUANT 3AREl Ud Ferh] & GReT
# foar Srar 2, St 2T udell dree A-icgsd & v # | ERyqaRAel,
g1y g s ¥ |

2. fafecar : go e AT (TaRLE.), &R, Usd, ariRd, Ul
IRRA T & AU H, T U BEGfChedl SN v Siadisha ARl &
eyl H, S U ITeR fAfdedr dadt 911 & e # |

3. X : [Bbe g9, Nde U4 FArsd e # gy, fAaid v g9 gd & W ¥,

UhTI TP, SoiRcd AATS e had & WY H |

4. fagd ST Yd HUSRYT : Igd ST, AleR ol aiRac d, geldgii~id
IIRPIT SHHNT JIFAfHAT H, Hoil YUSRUT, GRATUIIAES Fhd Soidei-id Rad,
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5.

6.

S el N g Wfe Ao b geldgls (PTS), BieEfed W,
BICreriIed, TYHd Igaldp—UTe! [Vl Srils g ¥, dgd YOSRU SUHRUI
& fator ¥, g /99 fgd wa a1Ra & w9 # |
JuATadl gd fefarast & fmfor 9

G e ARl & fEfor 7 - 941 wifidaeq, =41 egfdt, gueras
o (BIRAA) BT 60—, ALY Hgell & [A0T H |

IR : MDY UGTAT & ISR H, I=d 99T WATIT H, ofoR Bl &flvl I &

ST ¥, Ybe 399 b WY H |

FBI
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Sugar And Slice Make Graphene Real Nice

Rice University Lab Table Sugar
Metallic Sheets produce pristine graphene in one step

Future computers may run a little sweeter, thanks to a refinement in the
manufacture of graphene at Rice University

James Tour, Chair in Chemistry as well as a Professor of Mechanical
Engineering and Materials Science and of Computer Science reported
in the online version of the journal Nature in 2010 (Nov. issue)

Zhengzong Sun, a 4th year graduate student in James’s lab and primary
author of the paper, found that carbon-rich sources on Cu and Ni
substrates produced graphene in any form he desired; single, bi- or
multiplayer sheets that could be highly useful in a number of applications.

Sun and his colleagues also found that the process adapts easily to
producing doped graphene; this allows the manipulation of the materials
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electronic and optical properties, which is important for making switching
and logic devices.

. Doped graphene opens more possibilities for electronic use, James said
and Sun found it fairly simple to make

. Co-authors of the study were Rice graduate students Zheng Yan, Jun
Hai and Elvira Beiler and Postdoctoral Research Associate Yu Zhu.

. The Air Force Office of Scientific Research and the Office of Naval
Research Multidisciplinary Research Program on graphene supported the
research

Conclusion

The use of the most common sugars as raw materials for Fullerene and
Graphene is scalable for industrial production and these materials have potential
to play key role in the technology of the 21st century.
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Peroxidases as Reagents in Organic Synthesis

Dr. Shiv Kumar Vernwal
Assistant Professor and Head
Department of Chemistry, Maharana Pratap P. G. College,
Jungle Dhusan, Gorakhpur-273014

General Introduction:

Peroxidases [E.C. 1.11.1.7] are heme containing enzymes that use H,0O,
as oxidant to oxidise a large variety of substrates such as phenols, aromatic
amines, ascorbic acid and certain inorganic ions. These enzymes are widely
distributed in the plant kingdom and peroxidase isoenzymes are known to occur
in a variety of plant tissues. They also found in microorganisms and in some
animal tissues. They perform a variety of physiological functions like
lignifications of cell wall and in defense mechanism against pathogenic attacks.
Some of the peroxidases play crucial roles delignification of lignocellulosic
materials and in delignification of recalcitrant organic pollutants.

Enzymatic transformations are becoming increasingly acceptable in
organic synthesis. One of the major challenges in organic synthesis is the
development of environmentally acceptable chemical processes for the
synthesis of enantiomerically pure compounds, which are of increasing
importance as pharmaceuticals and as agrochemicals. Enzymes meet this
challenge! Peroxidases are very useful enzymes for a number of
transformations in organic chemistry'2. For example, a variety of peroxidases
effectively catalyse numerous selective oxidation of electron rich substrates,
which include the hydroxylation of arenes, the oxidation of phenols and aromatic
amines, the epoxidation and halogenation of olefins, the oxygenation of hetero
atoms, and the enantioselective reduction of racemic hydro peroxides. The
reason for the increasing acceptance of enzymes as reagents in organic
synthesis is that the enzymes are efficient catalysts under mild conditions.

The peroxidase catalysed reactions may be represented as (RH = Organic
substrate)

Peroxidase

2R H+ HyOs . 2R* +2 H,O
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Keeping these applications in mind, studies on plant peroxidases have
been initiated and two cheap sources of peroxidases have been identified. |
have analyzed the Musa paradisiaca stem juice and Solanum melongena fruit
juice for peroxidase activity and have found that these are good sources of
peroxidase. The partial purification of these peroxidases have been achieved
and K, pH and temperature optima of these enzymes have been determined.

Mechanism of Peroxidase Catalysis:

A brief description of features of peroxidase catalysed reaction® is
essential. The first step of the reaction path involves the addition of H,0O, to
the Fe (Ill) resting state to form an iron-oxo derivative known as compound |,
which contains a Fe(IV)=0 structure and a d-cation radical. In the second step,
the reduction of the d-cation radical by a suitable substrate is accompanied
by an electron transfer to compound | and proton transfer to a distal basic
group, leading to compound Il. The native state is regenerated on one electron
reduction of compound Il by another molecule of reducing substrate. This cycle
of catalysis involves highly reactive enzyme intermediate which could be utilized
for bringing useful organic transformations. The mechanism of peroxidase
catalyzed reaction is shown in the following Fig.

B+ H O

—— REI
% k-
Fe'(Ivio™
N
LI I j
—'\': P
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Isolation of Musa paradisiaca Stem Peroxidase*:

Musa paradisiaca stem was collected from local garden. The enzyme was
isolated by cutting the stem of Musa paradisiaca into small pieces, crushing
the pieces in mortar with pestle and extracting the juice by keeping the crushed
material in four layers cheese cloth and squeezing it. The juice was centrifuged
using Sigma (Germany) model 3K 30 refrigerated centrifuges at 4000 g for 20
minutes at 4°C to remove the cloudiness of the juice. The clear juice was
concentrated 20 times in an Amicon (U.S.A.) Concentration cell model 8200
using PM10 ultra filtration membrane with molecular weight cut off value of
10,000. The concentrated enzyme was stored at 4°C. The enzyme stored in
this way does not lose any activity even after six months.

Isolation of Solanum melongena Fruit Peroxidase®:

The fruits of Solanum melongena were procured from local market. The
enzymes was isolated by cutting the Solanum melongena fruit into small pieces,
crushing them into mortar with pestle and filtering the juice through four layers
of cheese cloth. The resulting filtered juice was saturated up to 60% with
ammonium sulphate and was centrifuged using Sigma (Germany) model 3K
30 refrigerated centrifuged at 4000g for 20 minutes at 4° C. The precipitate
was discarded and the resulting supernatant was saturated up to 90% by further
addition of ammonium sulphate. The resulting suspension was centrifuged by
repeating the same process of centrifugation and the supernatant was
discarded. The precipitate was dissolved in 0.2 M sodium acetate/ acetic acid
buffer pH 4.5 and was dialysed against 10 mM sodium phosphate buffer pH
7.0 with three changes at the intervals of 6 hours. The dialysed enzyme does
not loose activity for three months if kept in the fridge at 4°C.

Enzyme Assay:

Peroxidase activity of the enzyme was measured in 50 mM sodium
phosphate buffer pH 7.0 at 30° C using guaiacol 5 mM, hydrogen peroxide
0.6mM as the substrate and by monitoring the absorbance changes at 470
nm using molar extinction coefficient value of 2.66x10*M' cm' for the product
tetraguiacol formed by the enzymatic reactions.

Hydrogen peroxide used in both the above cases was freshly prepared
each time by measuring absorbance at 240 nm using molar extinction
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coefficient value of 39.4 M cm™ and suitably diluting the solution. All
spectrophotometeric measurements were done with UV/VIS spectrophotometer
Hitachi (Japan) model U-2000 which was fitted with electronic control unit for
variation of temperature in cuvettes. The least count of the absorbance
measurement was 0.001 and one enzyme unit is the amount of enzyme, which
produces 1 pmole/min of the product.

The crude sample of the enzyme was partially purified by passing through
sephadex G-100 column. 1.5 mL fractions were collected and their protein
concentrations and enzyme activity were analysed. The active enzyme fractions
were pooled together; freeze dried, and was subjected to SDS-polyacrylamide
gel electrophoresis.

Musa paradisiaca Stem Peroxidase:

Figure 1(a) is a typical plot showing the variation of absorbance at €=470
nm vs time in a peroxidase assay solution containing Musa paradisiaca stem
juice. Figures 1(b) and 1(c) are corresponding plots for the same assay solution
containing no juice and juice which was denatured by boiling in water for one
hour respectively. In case of assay solution containing active juice absorbance
at é=470 nm increases with time whereas in case of assay solution containing
no juice or juice which was denatured by boiling, absorbance does not change
with time indicating clearly that Musa paradisiaca stem juice contains
peroxidase activity. The calculation has shown that the juice contains
approximately 0.1 enzyme unit/mL of the juice indicating that it is a good source
of peroxidase enzyme for biotransformations.

= mpmm P A
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Musa paradisiaca stem juice peroxidase has been tested for Michaelis-
Menten type kinetics using guaiacol as the variable substrate and at the
saturating concentration of hydrogen peroxide and also using hydrogen
peroxide as the variable substrate at the saturating concentration of guaiacol.
Figures 2 and 3 show Michaelis-Menten plots for Musa paradisiaca stem
peroxidase using guaiacol and hydrogen peroxide as the variable substrates

respectively.
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The double reciprocal plots shown as inserts are straight lines in both
the cases confirming that the reported enzyme obeys Michaelis-Menten
kinetics. The calculated K values for the substrates guaiacol and hydrogen
peroxide are 2.4 mM and 0.28 mM respectively.

In order to find the optimum conditions for the functioning of this
peroxidase as an efficient biocatalyst, the activities of this peroxidase at varying
pH and varying temperature have been studied. The results are plotted in
Figures 4 and 5. It is obvious from these figures that this peroxidase has pH
optimum around 4.5 and temperature optimum around 62.5 °C.
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Biotransformations with Peroxidases:

The biotransformations®® which could be achieved by peroxidases, include
enantioselective reduction of hydroperoxides, hydroxylation of arenes, oxidation
of phenols and aromatic amines, epoxidation of olefins, N-oxidation and
sulfoxidation. Some possible biotransformations using peroxidases are given
below.

1. Enantioselective Reduction of Hydroperoxides:

OOH O=H OOH

B

/K Ol = % £ A
R; R» @ R, R, Ry R,y
OCH,

Racemic

a: R;=phenyl, R;=methyl b: Rj=p-chlorophenyl, R;=methyl
c: Ry=phenyl, Ry=cthyl d: Ry=phenyl, R;=isopropyl

In case of aryl alkyl substituted hydroperoxides the peroxidase accepts
the (R)- enantiomer as substrate with the concurrent formation of (R)- alcohols
and (S)- hydroperoxides are left behind.

2. Hydroxylation of Arenes :

R, OH
R HRP / O, OH
\\ -

I |
HOOC” NoH HOOC/C\\O

:R,=0OH, R,=H, R;=CH,CH(NH,)COOH
:Ri=OH, R,=H, R;=CH(NH,)COOH
:R;=H, R,=OH, R;=CH(OH)CH,NHCH;
:R]:OH, Rg:H, R3:H

a6 gop
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3. Oxidation of Phenols and Aromatic Amines :

These compounds are oxidised by hydrogen peroxide or hydroperoxides
under peroxidase catalysis to generate radicals, which react with further
aromatic substrates to form dimeric, oligomeric or polymeric products.

OH OCH; OCH;
HRP/H,0,
HO OH
OCH;
@Nﬂz HRP/H,0, @ NE
NH,
| r
OH
@(\ N HRP/H,0; -~ @N N N\/@
.

4. Epoxidation of Olefins :

A 4

A J

R

| R, : R, @)
N 7 Peroxidase/H,0, R / ‘_\ |
e Ll ‘
Rs R, R;
5. N-Oxidation :
NH. o

— Peroxidase / 1.0, m
[
T

R, R1/\E\hr/
R

a: R,=I, R.~CIIL, b B=H, R,=Cl
R[=C1, R1=C1 d: R_1=H, R2=Nf_}g_
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6. Sulfoxidation :

|
S Peroxidase/H,O, S’
7\ RN
R] Rz RI RZ
a: R|:C6H5, RQ_:CH} b R|= CﬁHj, R2=C2H5

C. R|=C6H5CH2, RQICH}; d: R|= C5H5CH2, R2=C2H5

Peroxidases from Musa paradisiaca stem juice and Solanum melongena
fruit juice have to be used to see the suitability for the above conversions. The
important parameters to be determined are conversion yield and turnover
number of the enzyme, which is related to the time required for conversion.
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