
Applied Science for Advancement of Research and Industrilization 

1    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

 

 

 

The Proceedings of Conference 

Volume-II 

 

Applied Science for Advancement of Research and 

Industrilization 

September 22, 2015 

 

Organized by: 

 

Biyani Girls College 

Jaipur, India 
 

 

 

 

  

ISBN: 978-93-83462-79-7 



Applied Science for Advancement of Research and Industrilization 

2    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

Copyright 2015 

All rights reserved. Copyright  of this proceeding belongs to the BICMPL 
 

 

Reprint Permission: No part of this proceeding may be reproduced or transmitted in any form without the prior 

written permission of the Editor. Abstracting or indexing of papers in this proceeding is permitted with credit to 

the source.Instructors are permitted to photocopy isolated articles for educational classroom use. For other forms 

of copying, reprint, or replication permission, write to the BICON at info@biyanicolleges.org, c/o R-4, Sector-3, 

Vidhyadhar Nagar, Jaipur-302039, Rajasthan (India) 

 

ISBN: 978-93-83462-79-7 

 

Copies of this proceeding are available for purchase. Please contact BICON at   info@biyanicolleges.org, c/o R-

4, Sector-3, Vidhyadhar Nagar, Jaipur-302039, Rajasthan (India) for ordering information. 

 

Published by 

Biyani Institute of Commerce & Management Pvt. Ltd. 

Jaipur (India) 

 

All papers of the present proceeding were peer reviewed by no less than two independent reviewers. Acceptance 

was granted when both reviewers‘s recommendation were positive.  

 

 

 

The 10th India Japan Bilateral Conference  

Proceedings of BICON2015 Vol.II on Applied Science for Advancement of Research and Industrilization 

 

Edited by: 

 Dr. Manish Biyani, Biyani Girls College 

 Dr. Priyanka Dadupanthi, Biyani Girls College 

 Dr. Umesh Garu, Biyani Girls College 

 Dr. Sunita Rao, Biyani Girls College 

 Ms. Rajshri Nagar 

 

Designed by : 

 Mr. Nilesh Sharma 

 Mr. Bajrang Lal Sharma 



Applied Science for Advancement of Research and Industrilization 

3    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

PREFACE 

Since the 1st India Japan Bilateral Conference at Biyani Girls College, Jaipur in 2006, the conference has 

continued to grow and has become gold standard annual event in our institutions for encouraging the spirit of 

research and innovations and strengthen the bilateral academic relationship between India and Japan. This is the 

10th anniversary edition of this event and I have been fortunate to be the Chair of this event. The growth of 

attendee is gradually increasing and recently it attracted over twenty five hundreds of registrations. Every year, 

this event receives near 50 invited speakers from both the countries and we continue to evolve, adapt and 

develop new collaborative programs between various institutions in India and Japan.  

This year event, BICON 2015, is specially highlighting one-week long internship exchange course program to 

invite a group of 15 Japanese students from our partner institutions in Japan. This is an initiation to promote 

young friendship and to help them experience Indian society and culture through their interaction with Indian 

students. All the invited students from Japan will learn about values and strengths of Indian culture through 

participating in various activities including observing local industries, experiencing traditional cultures, visiting 

historic sites and special seminars.     

BICON 2015 is jointly organized with JAIST (Japan Advanced Institute of Science and Technology) and 

composed of five annual co-located symposiums; each specialized in specific knowledge areas including (i) 

Information Technology, (ii) Science and Technology, (iii) Engineering, (iv) Commerce and Management, and 

(v) Social Science. 

BICON-2015 is decided to call for full paper participation with ISBN numbers. The Technical Program 

Committee is charged with reviewing all abstracts to accommodate the growing number of paper submissions. 

In a rigorous and time-consuming review process, the committee members worked hard to ensure the 

continued high quality of accepted papers. In this year‘s conference program, there are 45 invited talks (12 

Japan + 33 India) including 10 plenary talks and 35 Technical talks. In addition, 30 contributed and selectd 

young talks (4 Japan + 26 India). Also continuing the trend from the last nine years, the total 500 early bird 

registration numbers for the 2015 conference were high providing another indicator that the state of the state of 

the content of the conference is quite strong and robust.  

Conferences such as these can only succeed as a team effort. Planning for this conference has occupied several 

hundreds of hours over six months by many dedicated people. First, I would like to thank the management of 

organizing committee who trusted me to organize this conference and who contributed significant funds to 

support this event. Next, I would like to thank the technical program committee and the reviewers for their 

excellent work in reviewing the papers as well as their invaluable input and advice. I want to express my 

sincere thanks to all the dedicated BICON-Team members for their active role and support in all aspects of this 

conference from collecting abstracts, assisting in coordination, helping to plan the agenda, recruiting sponsors, 

assisting in organizing the conference, and on and on. I cannot thank them enough for their constant support 

and dedication so I proud to call them as BICON-Team, one of the brilliant and amazing team. I want to thank 

to all the conveners of each symposia: Dr Poonam Sharma (IT), Dr. Priyanka Dadupanthi (Sci), Er. Komal 

Mehna (Eng), Ms Varsha Sharma (Commerce Management) and Dr Meenakshi Thakur (Social Sci) and chief 

designer Mr. Nilesh Sharma and team for editing the conference proceeding in the last running moments and 

beautifully designing the brochure and other materials. 

Finally, I want to express my sincere thanks to all the invited speakers, offline and online, come from the four 

corners of India and Japan for kindly arranging their time to participate in this conference. It has been a great 



Applied Science for Advancement of Research and Industrilization 

4    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

pleasure to interact with them and receiving their interest to develop collaboration in the future. It‘s going to be 

the best meeting yet. 

The venue of this conference is located in pink city Jaipur and we have tried to promote a sense of the local 

culture and North-Indian cuisine to the attendees during this conference. We hope, that this conference is 

intellectually stimulating, enjoyable, and memorable for all the attendees and professionally satisfying them at 

the historical, cultural and pink-city Jaipur.  

With warmest regards, 

 

   
 

Manish Biyani                   Hiroyuki Iida 

Organizing Chair, BICON2015    Organizing Co-Chair, BICON2015 

www.biyaniconference.com 

 

  

http://www.biyaniconference.com/
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MkW- g"kZo/kZu                foKku vkSj 

izkS|ksfxdh ,oa i`Foh foKku ea=h 

Dr. Harshvardhan       Hkkjr ljdkj    

                                                        ubZ fnYyh & 110001      
       INISTER OF SCIENCE & TECHNOLOGY 

                      AND EARTH SCIENCES 

                                                                                                           GOVERNMENT OF INDIA 

                                                                                                              NEW DELHI - 110001 

 

 

 

 

 

 

Hon'ble Minister has conveyed his best wishes to the Organizers and Participants 

of this event. 

 

With regards, 

 

 Yours sincerely, 

 

            
           D.N. SINGH 

                                                                                            (On behalf of Dr. HarshVardhan) 
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Message from JAIST President 

To 

The 10
th

 India-Japan Bilateral Conference 

Distinguished guests and speakers from various institutions of Indian and Japan, honorable organizers, 

students, ladies and gentleman, I am Tetsuo Asano, President of Japan Advanced Institute of Science and 

Technology in Japan. I consider it a special privilege to be invited to deliver this message. 

―First and foremost I would like to congratulate Biyani Group of Colleges on the continuance of their India- 

Japan Bilateral Conference to the 10
th

 year. I am very pleased that this time our Institute JAIST, has also 

been involved in organizing this bilateral academic event. 

JAIST was first established in 1990 as the first graduate institute without an undergraduate division in 

Japan, specializing in education and research on Advanced Science and Technology. Since then, JAIST has 

continuously been dealing with newly emerging problems caused by the rapidly changing society in terms 

of science and technology. 

JAIST has carried out many world-class research facilities and equipment such as the cutting edge IT 

technologies. Now, as you may know, India is considered one of the most important partners of Japan & our 

institute. The recent visit of Indian Prime Minister Modi to Japan has set a new stage for co-operation 

between India and Japan for prosperity and growth. However, JAIST's relationship with India dates back to 

2010 when we accepted the first batch of Indian graduate students. 

I am very happy to mention that at present JAIST holds the most number of Indian students of all the 

Japanese Universities. Currently there are around 50 Indian students enrolled in the Master and Doctoral 

Programs and 3 Indian full time faculty members. Fortunately. JAIST got a fund from our government last 

year to promote the relationship between JAIST and India. These wonderful outcomes surely promise 

possiblity of further development of our close and brilliant relationship. I am grateful to all the people 

involved in these academic collaborations. Today. Asian region is moving towards the formation of a huge 

potential market together, but it should also be a truly innovative time through collaborations among Asian 

researchers in the field of Science and Technology. I believe that India and Japan could make a great 

contribution to the advancement of science and technology, lending their proper and efficient co-operation 

both scientifically and politically. 

I strongly believe with its great merits and significant values, this conference will further promote a 

promiosing future of the Biyani Group and all the participating organizations and people including those 

from Japan. I hope all the sessions all this conference will produce fruitful outcomes through positive 

contributions by the delegates from both the countries. In closing this message, I'd like to thank all of the 

people who have organized and supported this conference. I wish the Biyani Conference a great success in 

establishing a variety of long term collaborations between India and Japan. 

 

  Tetsuo Asano 

  President 

  JAIST, Japan 
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Message from Dean-Saitama University 

To  

The 10
th

 India-Japan Bilateral Conference 

Esteemed Honorable guests, invited speakers from various institutions in India and Japan, all members of 

family of Biyani Team, ladies and gentlemen, this is Dr. Takafumi Sakai and I am dean of Graduate school 

of science and engineering in Saitama University in Japan. I consider it to be a special privilege to deliver 

this  message. I congratulate Biyani Group of Colleges on the continuation of their India Japan Bilateral 

Conference. I am very Happy to know that Saitama University actively participated in each series since the 

beginning of this India Japan Bilateral event since 2006. Over 50 professors and many students from 

Saitama University have already visited Biyani College and participated in series of this India Japan 

Bilateral event in Jaipur city. 

In this year 4 students will attend this meeting and also India-Japan Internship Programme. I appreciate your 

kind acceptance of our students. I am very happy to know that 50 students from Biyani Girls College have 

already visited our campus for various research training courses in Saitama University. Presently, total 5 

students from Biyani Girls College are pursuing their Doctorate course in Saitama University. These 

activities could step forward our brilliant relationship. It is my great pleasure to see the bright future headed 

by Biyani Team and catalyzed by this India-Japan Bilateral Conference which will surely provide a great 

platform to Japanese Professors also. I hope the sessions this symposium will be fruitfully completed and 

delegated from both the countries and contribute to it. 

At the end of this message,I will extend my thanks to all the people running and supporting this conference. 

I wish, Biyani Conference keeps contributing to a long term collaboration between India and Japan at 

various levels. 

Thank you very much! 

 

  Takafumi Sakai 

  Dean 

  Graduate School of Science & Engineering 

  Saitama University, Japan  
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Message from Dean Shin-ichi Matsumoto  

To  

The 10th India-Japan Bilateral Conference 

It‘s an honor to have a chance to give my greetings to esteemed guests, invited speakers from India and Japan, 

and all members of the Biyani Group, related to the 10th conference. 

I‘m the dean of Faculty of Systems Science and Technology of Akita Prefectural University.  And I‘m a 

researcher studying on building energy conservation techniques and manners of buildings‘ occupants. 

I really feel that it‘s my honor to join such a well-established bilateral program between India and Japan.  

Because of my research background, I consider that Asian nations must be one of important keys to solve the 

global problems such as the global warming.  I mean that Asian intelligence may be helpful to build up 

sustainable world.  May be, the most important nations are India and China because the both have great number 

of people who are economically developing year by year like past Japanese people.  Japan has learnt many 

global environmental problems and found some good solutions for them.  We should share the problems and the 

solutions.  I expect that this conference will be fruitful not only for international knowledge exchange but for 

common understanding on our sustainable future. 

By the way, I had taught about sustainable architectures for 30 years over.  I had many foreign students from 

China, India and the other Asian countries.  I often told them that studying abroad was very good for growing 

wide viewpoints. This sense was basically come from my short-term study experience in Minneapolis during my 

graduate student days long years ago.  That time I learnt what was comfort or what was important in built 

environment.  You know, I was doubtful whether American life style was generally sustainable or not.  This was 

a major motivation to keep my research on sustainable building environment.  As you know, there is a saying 

―Seeing is believing‖.  I also expect that this conference will be helpful to know each other and yourself more 

and more. 

In this opportunity, I would like to give my deep thanks to Biyani University and to whom it might concern for 

accepting our short-term stay program in Biyani University last year.  After the program, several students joined 

for the program told me that they could get something new viewpoints to the global world.  Thank you again.  

This fiscal year, we have a plan to accept your university student with nice educational programs. 

Finally, I wish this Biyani conference would be successful in sustainable collaborations among India, Japan and 

the world. 

Thank you for your attention. 

 

    

   Shin-ichi Matsumoto  

   Dean   
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FROM THE CONVENER DESK 

It has been our privilege to welcome all the delegates of 10th International Conference (BICON-15) on ―Applied 

Science for Advancement of Research and Industrilization‖ held on Sept. 22nd, 2015 at Biyani Girls College, 

Jaipur (India). 

The objective and aim of this event is to promote the different aspects in the field of Science. The innovations in 

technology evoked us to organize such International Conference to academia to turn the society. 

We feel proud to acknowledge that the delegates who participated in this seminar especially from JAIST, Japan 

provided an opprotunity to the budding scientists to discuss and share their views on applied science. The 

researchers & students from various renowned institutions and universities such as JAIST, Saitama University, 

renowned institutions of India have been benefitted to the event with their knowledge by their interactions for 

future collaboration. Our sincere thanks go to all the delegates for giving their precious time, sharing their 

knowledge and wisdom. 

The organization of this International Conference at Biyani Girls College, Jaipur could not have been possible 

without the unconditional support of faculty members of the college on one hand and on the other non -teaching 

staff/students of the college. We are also thankful to all those who have directly or indirectly helped us in 

organizing the conference. It is an outcome of the hard work and persistent efforts of all our colleagues. The 

patronage extended from the management too has played a very important role in organizing the programme. 

Our sincere thanks to everyone who has contributed a lot to make this event successful. 

              

 

 

 

 

 

 

 

 

  

 

                                              

Dr. Priyanka Dadupanthi            Dr. Umesh Garu  
Convener            Co-Convener 
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PROGRAMME AT A GLANCE 

08:00-09:00 Registration 

Opening Session 

09:00-09:05 Lighting of the Lamp and Garlanding 

09:05-09:10 BGC Anthem 

09:10-09:15 Welcome Address by Manish Biyani, Chair, BICON-15 

09:15-09:20 Address by Chief Guest and Guest of Honor 

09:20-09:25 Inauguration Address and glimpses of the day by Convener  

Plenary Session (Chairs: Prof. Manish Biyani) 

09:30-10:00 
Protein NMR; from methodology to application 

Shinya OHKI, JAIST, JAPAN 

10:00-10:30 
Proton Conductivity Enhancement in Organized Thin Films 

Yuki NAGAO, JAIST, JAPAN 

Technical Session-1 : New Material in Biosensing Techniques 

11:00-11:30 

 

Electropeptasensor: A realistic biosensor for unreachable biomarker-based diagnostics 

Manish Biyani and Yuzuru Takamura, JAIST, JAPAN 

11:30-11:45 

Antioxidant and antitumor potential of fucoidans from a marine brown algae, Turbinaria 

Conoides 

S.T. Somasundaram, Annamalai University, INDIA 

11:45-12:00 
Novel Agri-genomic Approaches in Stress Plant Biology 

Vinay Kumar, Banasthali University, INDIA 

12:00-12:15 

1. Effect of Euphorbia neriifolia leaf extract on DENA-induced oxidative stress in 

kidney                                             

Pracheta, Veena Sharma*, Vinay Shrama, Banasthali University, INDIA  

12:15-12:30 

2. Evaluation of seed extract of Coriandrum sativum on lead nitrate induced oxidative 

stress in mice hepatic tissue  

Ankita Kushwaha, Biyani Girls College, INDIA 

12:30-13:30 Lunch Break and Poster Session 

Technical Session-2: Relativity and Cosmology (Chairs: Prof. Ashok K. Nagawat) 

13:30-14:00 
General Relativity and its application to Cosmology 

Raj Bali, University of Rajasthan, INDIA 

14:00-14:30 
Dark Energy: From Einstein to WMAP Experiment  

Aalok Pandya, JECRC University, INDIA 

14:30-14:40 

 

1.The exploration of ullmannite based thermoelectric materials 

Masanobu Miyata  

14:40-14:50 

 

2. Bianchi Type Iii Inflationary Universe With Flat Potential And Constant Deceleration 

Parameter In General Relativity 

Parmit Kumari 

 

14:50-15:00 

 

3. Locally Rotationally Symmetric Bianchi Type I Massive String Cosmological Model with 

Vacuum Energy Density and Magnetic field in General Relativity 

Swati Singh 
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15:00-15:30 Refreshment and Poster Session 

Technical Session-3: Synthesis and Characterization of Heterocyclic Compound 

15:30-16:00 
Synthesis and Characterization of Heterocyclic Compounds 

Naseem Ahmed, IIT, Roorkee, INDIA 

16:00-16:30 

Facile syntheses of azaphospha heterocycles from functionalized cycloiminium ylides and 

related imines 

Neelima Gupta, University of Rajasthan, INDIA 

16:30 - 16:45 

1. Synthetic study of the polymer as multivalent bioprobe (VII) ~Synthesis and biological 

evaluations of the polymeric bioprobes~ 

Riho Hayama, Saitama University, JAPAN 

16:45-17:00 

2. Synthesis and biological evaluation of new biotinylated sugar conjugate as an attractive 

bio-probe and its interaction with wheat germ agglutinin (VII), 

Amrita Kumari, Saitama University, JAPAN 

Industrial Panel Session 

17:00-17:15 

Disposable Printed Electrode chip (DEP-chip) for electrochemical detection of heavy metal 

ions in environmental analysis 

Madhu Biyani, Bio Device Tech., JAPAN 

17:15-17:30 
A Glimpse of National Test House – Serving to Nation since 1812 

 Rakesh Saini 

17:30-18:00 Panel Discussion 

18:00-18:15 Vote of Thanks by Convener 
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 NitikaShukla & Shelja K. Juneja 

CP 25. Bianchi Type V Non-Static Barotropic Perfect Fluid Cosmological Model in General Relativity 

 Rajni Gupta 
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PP21  Synthesis of derivatives of imidazo[1,2- ]pyrimidine and its complexation with Tin(IV) Halides 

 Varsha Goyal*, Rati Agrawal, Sandhya Saini 
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Production of Salol 

Anita Bhatia and Ashu Rani* 
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Rimpy Shukla1 and Akansha Khandelwal 2 
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A11.  Organic Derivatives  of Organoboron (III) as Glucose Sensor 
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A13.  Biologically Important Benzimidazole Derivatives 
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Protein NMR; from methodology to application  

Shinya OHKI 

Affiliation & Contact: 

Center for Nano Materials and Technology (CNMT), Japan Advanced Institute of Science and Technology 

(JAIST), Asahidai 1-1, Nomi, Ishikawa 923-1292 JAPAN 

Phone +81-761-51-1461; Fax +81-761-51-1455 

Email: shinya-o@jaist.ac.jp 

Research Interest: 

Protein, NMR 

Education & Professional Career: 
1991    M.S. received from Hokkaido University 

1993-1995 Technician in Hokkaido University 

1995-1996 Assistant Professor in Hokkaido University 

1996    Ph.D. received from Hokkaido University 

1996-1997     Research Associate in Hong Kong Univ. of Sci. and Tech. 

1997-2002     JST-CREST Post Doctoral Fellow in Tokyo   Metropolitan Univ. 

2002-2011     Associate Professor in JAIST 
2011-             Professor in JAIST 

Major Publications: 

1. Ohki, et al. (2008) J. Biomol. NMR 42, 271-277. 

2. Ohki, et al. (2011) Nature Commun. 2, 512. 

3. Costa, et al. (2014) Science 344, 168-172. 
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Abstract 

Protein NMR; from methodology to application 

Shinya Ohki 
Center for Nano Material and Technology (CNMT),  

Japan Advanced Institute of Science and Technology (JAIST) 

 

Nuclear magnetic resonance (NMR) spectroscopy is undoubtedly recognized as one of the powerful tools to 

analyze structure and dynamics of various organic and inorganic compounds. In JAIST, two 400, a 500, and an 

800MHz-NMR machines have been running. They are open to all students and staffs in JAIST. Among them, the 

biggest one is equipped with a cryogenic probe to perform modern hetero-nuclear multi-dimensional 

experiments for biomolecules labeled with NMR active nuclei such as 13C and 15N. My group, a super-user of the 

high-end machine, has been studying structure-function relationship of proteins. 

One of our research interests is focusing on secretory peptide hormones containing disulfide bonds. For such 

molecules, it is frequently difficult to employ popular protein expression protocols using E. coli, Pichia, etc., 

because their insufficient productivity hampers the NMR study. Therefore, to overcome the problem, we had 

developed a novel method using tobacco BY-2 cells. In this presentation, I will show the potential of our system 

to prepare labeled proteins and its application results indicating how protein NMR provides fruitful information 

for understanding a biological function at atomic resolution. 
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 Proton Conductivity Enhancement in Organized Thin Films 

 

 

 

 

Yuki NAGAO 

Affiliation & Contact: 

School of Materials Science, Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi, 

Ishikawa 923-1292, Japan. 

Phone +81-761-51-1541; Fax +81-761-51-1149 

Email: ynagao@jaist.ac.jp 

Research Interest: 

Protonic devises, Fuel Cells  

Education & Professional Career: 

2003  M.S. University of Tsukuba (Science) 

2006    Ph.D. Kyushu University (Science) 

2006-2010  Associate Prof. and Asst. Prof in Tohoku University 

2010-2011 PRESTO researcher in JST 

2011        Adj. Research Associate in Kyoto University 

2011-present      Associate Prof in JAIST 

Major Publications: 

1. K. Krishnan, H. Iwatsuki, M. Hara, S. Nagano, Y. Nagao*, Proton conductivity enhancement in oriented, 

sulfonated polyimide thin films, J. Mater. Chem. A, 2, 6895 - 6903 (2014). 

2. Y. Nagao*, J. Matsui, T. Abe, H. Hiramatsu, H. Yamamoto, T. Miyashita, N. Sata, H. Yugami, 

Enhancement of Proton Transport in an Oriented Polypeptide Thin Film, Langmuir, 29, 6798 - 6804 (2013). 

3. Y. Nagao*, Highly Oriented Sulfonic Acid Groups in a Nafion Thin Film on Si Substrate, J. Phys. Chem. 

C, 117, 3294 - 3297 (2013). 

4. K. Krishnan, T. Yamada, H. Iwatsuki, M. Hara, S. Nagano, K. Otsubo, O. Sakata, A. Fujiwara, H. 

Kitagawa, Y. Nagao*, Influence of Confined Polymer Structure on Proton Transport Property in 

Sulfonated Polyimide Thin Films, Electrochemistry, 82(10), 865 - 869 (2014). 

5. Z. Wang, Y. Nagao*, Effects of Nafion impregnation using inkjet printing for membrane electrode 

assemblies in polymer electrolyte membrane fuel cells, Electrochim. Acta, 129, 343 - 347 (2014).  
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Abstract 

Proton Conductivity Enhancement in Organized Thin Films 

Yuki Nagao*, Karthik Krishnan 

  School of Materials Science, Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi, 

Ishikawa 923-1292, Japan 

The design of highly proton-conductive materials is essential for many applications in the field of solid-state 

ionics. One fundamental approach to create highly proton-conductive materials is chemical modification. 

Usually, sulfonic acid groups are used as a proton conductive group because of their excellent proton 

conductivity. In this paper, to produce highly proton-conductive materials, our group demonstrates the 

relationship between the molecular organized structure and the proton transport property. We also demonstrate 

the modified proton-transport property by the confined system.  

We synthesized proton-conductive polyimides with sulfonic acid groups at the side chain. These thin films by 

spincoat exhibit highly oriented structure parallel to the substrate determined by p-Polarized multiple angle 

incidence resolution spectrometry (p-MAIRS) as shown in Fig. 1. To investigate the organized structure, 

GISAXS measurements were carried out. We found that the crystallinity increases with the relative humidity. 

Therefore these polyimides with sulfonic acid groups at the side chain have a lyotropic liquid crystal property by 

the water uptake. The proton conductivity of the thin films depends on the thickness and molecular weight, and 

achieves over 10
‒1 S cm

‒1 at room temperature. The obtained result displays a great potential to enhance the 

proton conductivity by strong molecular arrangement. 

 

 

 

 

 

Figure 1. Schematic representation of highly oriented thin film used to measure in-plane proton conductivity. 



 

  



Applied Science for Advancement of Research and Industrilization 

27    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

Invited Lecture 1 

Electropeptasensor: 

A realistic biosensor for unreachable biomarker-based diagnostics 

 

 

 

 

 

 

Manish Biyani 

Affiliation & Contact 

Japan Advanced Institute of Science and Technology, JAPAN 

Res. Associate Professor, 

Phone +81-761-51-1591; Fax +81-761-51-1665 

Email: biyani@jaist.ac.jp 

Biyani Group of Colleges, INDIA 

Res. Director 

Email: director.res@biyanicolleges.org 

Research Interest 

Biomaterials design, Hybrid bio-nano-medical devices, DNA/Protein Microarray 

Education & Professional Career 

1998-2004   M.E. and Ph.D., Saitama University, Japan 

2004-2007   Research Scientist (Invited), CREATE/JST Project, Japan 

2006-present   Research Director, Biyani Group of College, India 

2008-2013   Research Scientist (Invited), CREST/JST Project, Japan 

2009-2013   Res. Asst. Professor, The University of Tokyo, Japan 

2009-present   President (Tokyo chapter), Indian Scientist Association in Japan  

2010-present   Director, Biyani International Institute of Engineering & Technology, India  

2014-present      Res. Asso. Professor (Invited), Japan Advanced Institute of Science &Technology, Japan 

Key Publications 

1. Biosens Bioelectron 2015:67,115. Temperature-controlled microintaglio printing for high-resolution 

micropatterning of RNA molecules 

2. J Biochem 2015:157,113. Detection of ultra-low levels of DNA changes by drinking water: 

epidemiologically important finding. 

3. Appl. Phys. Express 2013:6,087001. Microintaglio printing of in situ synthesized proteins enables rapid 

printing of high-density protein microarrays directly from DNA microarrays.  

4. Anal Biochem. 2011:409,105. Gel shift selection of translation enhancer sequences using mRNA display.   
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5. ACS Comb Sci 2011:13,478. One-pot preparation of mRNA/cDNA display by a novel and versatile 

puromycin-linker DNA. 

6. Nucleic Acids Res. 2009:37,e108. cDNA display: a novel screening method for functional disulfide-rich 

peptides by solid-phase synthesis and stabilization of mRNA-protein fusions. 

7. Nucleic Acids Res. 2006:34,e140. Solid-phase translation and RNA-protein fusion: a novel approach for 

folding quality control and direct immobilization of protein using anchored mRNA.  

8. Gene 2005:364,130. Structural characterization of ultra-stable higher-ordered aggregates generated by novel 

guanine-rich DNA sequences.  

9. J Biochem 2005:138,363. Single-strand conformation polymorphism at the oligodeoxyribonucleotide level: 

An insight into solution structural dynamics of DNAs by gel electrophoresis and molecular dynamics 

simulations. 

Abstract 

Electropeptasensor: 

A realistic biosensor for unreachable biomarker-based diagnostics 

Manish Biyani*
,
**, Yuzuru Takamura* 

*School of Materials Science, JAIST, JAPAN 

**Biyani Group of Colleges, Jaipur, INDIA 

Antibody-based immunoassays are relatively less accessible to a wide variety of targets, such as low-molecular-

weight peptidome biomarkers which represents a rich untapped source of disease-specific diagnostic 

information. We present ‗electropeptasensor‘ (peptide aptamer-based electrochemical sensor) technology to 

detect unreachable target molecules for improving quality of life. Peptide-based aptamer represent a relatively 

smart class of affinity binders and shows great promise in biosensor development for unreachable disease 

biomarkers. Renin is involved in the regulation of arterial blood pressure and thus an emerging biomarker 

protein as predictors of cardiovascular risk and prognosis. To our knowledge, no reports have described peptide 

aptamer that can be used as new potent probe for renin.  

Here we describe a portable electrochemical biosensor platform based on newly identified peptide aptamer for 

renin. We constructed a randomized library pool with diversified amino acid sequences and selected target 

specific peptide aptamers for renin using cDNA display technology. These enables enrichment of the library and 

elevate the affinity and function of the peptides at the highest level. We identified few peptide aptamers with 

high binding affinity (with KD in the nM range) for renin. Next, we grafted the selected peptide aptamers onto 

our originally developed DEP (Disposable Electrochemical Printed) chip and demonstrated a highly sensitive, 

selective and improved detection of renin using a USB powered portable potentiostat system (BioDevice 

Technology). Added to the flexibility, i.e, screening of novel probes for unreachable target molecules, and 

integrability, i.e., peptide-based electrochemical sensor, of peptasensor technology allows developing a more 

realistic biosensor which in principle be adaptable to develop a portable, low-cost and mass-producible biosensor 

for point-of-care applications. 
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Invited Lecture 2 

Antioxidant and antitumor potential of fucoidans  

from a marine brown alga, Turbinaria conoides  

 

S.T. SOMASUNDARAM  

Affiliation & Contact: 

CAS in Marine Biology 

Faculty of Marine Sciences  

Annamalai University 

Parangipettai- 608 502 

TN, India. 

Phone: 04144 238282 

Mobile: 9894798605 

Email: drstscas@yahoo.com 

Research Interest: 

Marine Biotechnology 

Education &Professional Career: 

1987-1991   Ph.D, Annamalai University (Marine Biology) 

1997-2000   Post Doctoral Fellow in Anna University 

2000-2001   Lecturer in Loyola College 

2001- till date Asso. Prof in Annamalai University 

Major Publications: 

1. Caroline R. Delma, Somasundaram T. Somasundaram, Guru Prasad Srinivasan, Md Khursheed, Murali D. 

Bashyam, Natarajan Aravindan. 2015. Fucoidan from Turbinaria conoides: A multifaceted ‗deliverable‘ to 

combat pancreatic cancer progression. International Journal of Biological Macromolecules 74: 447 -457.  

2. Karthikeyan Rajamani, V. C. Renju, S. Sethupathy, Somasundaram S. Thirugnanasambandan. 2014. 

Ameliorative effect of polyphenols from Padina boergesenii against ferric nitrilotriacetate induced renal 

oxidative damage: With inhibition of oxidative hemolysis and in vitro free radicals. Wiley Periodicals, Inc. 

Environ Toxicol  IMPACT 2.8 
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3. Pandian Vijayabaskar, Aravindan Natarajan, Subramanian Sethupathy, Somasundaram Somasundaram 

T. 2014. Lipid-lowering effect of molluscan ( Katelysia opima ) glycosaminoglycan (GAG) in 

hypercholesterolemic induced rats, Biological Chemistry , Volume 395 (3) –IMPACT 2.9 

4. Sheeja Aravindan, Caroline R. Delma, Somasundaram S. Thirugnanasambandan, Terence S. Herman, 

Natarajan Aravindan. 2013. Anti-pancreatic cancer deliverables from sea: first-hand evidence on the 

efficacy, molecular targets and mode of action for multifarious polyphenols from five different brown-

algae, PLoS ONE, 8(4), e61977.  

5. Lekameera Ramarajan, Somasundaram Thirugnanasambandan Somasundaram, Sethupathy 

Subramanian, Vijayabaskar Pandian. 2012. Nephroprotective effects of Colpomenia sinuosa (Derbes & 

Solier) against carbon tetrachloride induced kidney injury in Wistar rats. Asian Pacific Journal of Tropical 

Disease S435-S441. 

 

Abstract 

Antioxidant and antitumor potential of fucoidans  
from a marine brown alga, Turbinaria conoides 

Caroline Regina Delma* and Somasundaram Thirugnanasambandan Somasundaram**  
Center of Advanced Study in Marine Biology, Annamalai University, Parangipettai, TN, India 

Pancreatic cancer is one of the most aggressive cancers with an estimated 5-year survival rate of less than 6%. 

The poor prognosis can be attributed to the presence of distant metastasis during the time of diagnosis and more 

than 90% of the cases are resistant to existing chemotherapies. Hence, it is necessary to identify novel anti-

cancer drugs from natural resources with relatively less adverse effects. Fucoidans, the sulfated polysaccharides 

from brown algae possess diverse biological activities including antioxidant, anticancer, antiviral and 

antiangiogenic potential. The current study investigated the in vitro antitumor effects of fucoidan from 

Turbinaria conoides (TCFE) with respect to its antioxidant properties. Analytical studies of TCFE revealed the 

presence of uronic acid and high sulfate content. FTIR spectra showed characteristic bands of sulfated 

polysaccharide. TCFE was found to exert antioxidant activities against a wide range of free radicals including 

hydroxyl (•HO), superoxide (O2
−), nitric oxide (NO), 2,2-Diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azinobis-

(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS*+) free radicals.. Strongest activity was observed against DPPH 

radical as compared to other free radicals. The antiproliferative potential of TCFE was tested against two 

pancreatic cancer cell lines, MiaPaCa-2 and Panc-1 cell lines. Cells exposed to varying cocentrations of sulfated 

fucoidan (6.25 - 100mg/ml) were examined for induced cell death, regulation of metalloproteinases (MMP2, 9) 

activity and angiogenesis. MTT analysis, PI staining and DNA fragmentation analysis assert a significant 

inhibition of metabolic activity and, induction of cell death and DNA fragmentation in pancreatic cancer cells. 

Furthermore, TCFE exerted tremendous concentration dependent antiangiogenic potential in chick embryos. 

Gelatin zymography revealed that the activities of MMP-2 and -9 were considerably inhibited in pancreatic 

cancer cell lines. These biological activities can be attributed to the high sulfate content in TCFE. Taken 

together, the present study clearly indicates that the fucoidan from T. conoides can serve as a potential candidate 

for the development of novel anticancer drugs. However, further investigation is warranted to delineate the 

mechanism of action. 
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Invited Lecture 3 

Novel Agri-genomic Approaches in Stress Plant Biology 
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Dr.Vinay Sharma 
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Research Interest : Plant Biotechnology/ Bioinformatics: Stress Biology 

Education & Professional Career 

1997-1981  M.Phil and Ph.D. CCS University, Meerut 

1983-1985  Postdoc fellow in University of Cologne, Germany 

1986-1996  Lecturer & Reader at IIT Roorkee (formerly University of Roorkee) 

1996-   Prof. & Head 

   Department of Bioscience & Biotechnology Dean, Faculty of Science & Technology, 

   Banasthali University. 
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Total 170 research publications (143 in journals of international repute and 27 in conference proceedings/ 

chapters in books etc):  
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Emerging Agrigenomics Approaches in Stress Plant Biology 
 

Vinay Sharma 
Department of Bioscience & Biotechnology 

Banasthali University, P.O. Banasthali Vidyapith- 304 022 (Rajasthan), INDIA 

Email: vinaysharma30@yahoo.co.uk 

 

Biotic stress owing to infection of the plants by phytopathogens causes immense losses in crop yield, up to 12% 

annually. Abiotic stress is another major cause of crop losses worldwide, reduces average yield by more than 

50% for major crops. Globally, 22% of the agricultural land is saline and drought stress contribute to 26% in 

crop losses; in fact only 10% area is not affected by any stress factors. In recent times, high-throughput 

technologies (viz. next gene sequencing) have produced huge amount of genomic information and consequently 

the  genome sequences of a large number of micro to higher organisms have been completed. The whole genome 

sequences of a large number of crop plants and their bacterial and fungal pathogens are now available.  With the 

ever growing sequence data, the functional prediction/ annotation of proteins which is of  paramount importance, 

has become a challenging task. Although the wet laboratory experiments identify the function of proteins 

correctly, these are time-consuming and costly and impractical to deal with the enormous genome data. 

Consequently several computational approaches based on protein-protein interaction (PPI) and others have been 

developed. With the availability of the host-pathogen sequences, the tools of bioinformatics in developing drugs 

against specific plant pathogens has great potential and have been currently being explored by us in the 

prediction of drug targets against Pseudomonas syringae pv. phaseolicola which is a major plant pathogen and 

infects a wide range of plants, including the model plant Arabidopsis thaliana and other major crops causing 

devastating diseases responsible for huge economic losses including halo blight disease in beans. We predicted 

drug targets in this important bacterial pathogen by exploiting novel bioinformatics approaches (OMICS, 

16:700-706). We used gene sequence information for prediction of drug targets in P. syringae pv. phaseolicola 

using subtractive genomics to exclude common proteins with the host plant Phaseolous vulgaris, and then the 

codon usage biasing for the detection of high expression genes which was  validated on the basis of cDNA 

microarray data. We also used a second subtraction step to avoid accidental targeting of ‗friendly species‘, the 

nitrogen fixing bacteria Rhizobium etli. In order to understand abiotic stress, we used a combination of wet lab 

and in silico approaches in Sorghum bicolor, the fifth most important cereal crop in the world for food, feed and 

biofuels and further the small size genome (~730 Mb) of sorghum makes it an attractive model plant for 

functional genomics of C4 grasses. We used shortest path (SP) analysis method on Gene Ontology (GO) 

hierarchy for functional identification of putative uncharacterized abiotic stress responsive proteins isolated by 

us using gel electrophoresis and MALDI-TOF and  suggested a distinct mechanism of stress adaptation in 

sorghum plant (Physiol. Molecular Biol. of Plants, 18: 209-216). This novel approach has the potential to be 

applied in identifying proteins involved in  abiotic and biotic stress in other crops. This paper has reviewed 

various evolving agrigenomics approaches in identifying genes/ proteins in stress plant biology. 
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Abstract 

General Relativity and its application to Cosmology 

Raj Bali 
UGC Professor Emeritus, CSIR Emeritus Scientist, 

Sr. Associate IUCAA, Pune 

Department of Mathematics, University of Rajasthan,  

Jaipur-302004, India 

Cosmology is the study of universe as whole. Here we construct the model of our universe and try to see to what 

extent this model resembles the actual universe. Since our observations of the universe both in time and spatial 

content is very limited. So, we make use of some principles which tells us that universe is homogeneous and 

isotropic. 

Static Cosmological Models 

After the formulation of the field equations of General Relativity, Einstein applied these equations for 

constructing the model of universe. At that time, universe was supposed to be static. Further, Astronomical 

evidences pointed to homogeneity and isotropy of matter distribution in the large. Matter of course consisted of 

galaxies as point particles so that on the large scale, the distribution could be assumed to be a perfect fluid. The 

assumption of isotropy at every point of space-time requires that the metric of space-time is spherically 

symmetric. The assumption of homogeneity requires that the density and pressure are constant. We also notice 

that in the nbd of observer, the space-time is nearly flat. We thus have 
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The Einstein field equations are given by 
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Since the universe is static, we have 
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For the universe containing perfect fluid, the Einstein‘s field equations (2) with (3) lead to 
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Since p is constant, so equation (10) leads to 
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Three Cases arise: 

 (i) 0p0,'(iii)0 p(ii)0'  

Case (i) leads to Einstein universe which is given by 
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Case (ii) leads to de-Sitter universe is given by 
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Case (iii) leads to a flat space-time 
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Non-static Cosmological Models 

When Einstein derived his static cosmological models, the universe was supposed to be static. However, the later 

works done by Hubble and Humason (1929) indicated that universe is not static but expanding (non-static – time 

dependent). Also Red shift – distance relation shows that universe is expanding i.e. r  which is Hubble law 

i.e. light from distant galaxies is systematically increased in its wavelength and fractional increase is proportional 

to its distance from the observer. 

Friedmann-Robertson-Walker Cosmological Models 

In the derivation of Robertson-Walker model, we made no assumption regarding nature of energy-momentum 

tensor except that its space-like eigen values are equal i.e. 
3

3

2

2

1

1
TTT On the large scale, the distribution of 

matter and radiation can be treated as perfect fluid. Present day observations show that matter is dominant over 

radiation and it can be expressed as a distribution of pressureless dust. This picture might not have been valid in 
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early stages of the universe when radiation was dominant. Friedmann was the first to obtain solution 

corresponding to pressureless dust distribution in a non-static universe in which there was no need to introduce 

cosmological constant in Einstein field equations i.e. using R – W metric (22), Friedmann used Einstein field 

equation with p = 0 as 

 
ijijij

T8g R
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1
R                 (Putting  = 0) 

where 

 
jiij

vvT    as p = 0. 

For the values of k = 0, -1, 1, we obtain non-static models for flat, open and closed universes. 

When Hubble observations established the expanding picture of universe, Einstein conceded that there was no 

special need for -term into gravitational field equations. He even went to say that introduction of -term was 

the biggest blunder in his life. Nevertheless, in 1930s, distinguished cosmologist A.S. Eddington and A. 

Lemaitre (1931) felt that -term introduced might have certain attractive features into cosmology and the models 

based on it should be discussed in detail. Zeldovich (1968) in his most innovative way revived the issue of the 

cosmological constant ( ) by identifying it with the vacuum energy density due to quantum fluctuations. 

Therefore, people started thinking about  once again with a new outlook. In this way, survival of cosmological 

constant was occurring slowly and gradually getting a strong theoretical footing. Before 1998, therewas no direct 

astronomical evidence for . In 1998-99, two independent groups led by Riess et al. and Perlmutter et al. used 

Type Ia supernovae to show that universe is not only expanding but also accelerating and  is non-zero with 

12110x 71  Planck units. In 2011, Riess et al. and Perlmutter et al. awarded Nobel Prize jointly for this 

investigation. 
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Abstract 

Dark Energy: From Einstein to WMAP Experiment  

Aalok Pandya
* 

JECRC University, Jaipur 303905 India 
 

Cosmological constant was introduced by Einstein in his General Theory of Relativity. It has a new found 

relevance today. According to the latest experiment conducted by NASA, Universe comprises of 73% Dark 

energy, 23% Dark energy and just about 4% atomic form of matter. Dark energy is nothing but variance around 

the mean vacuum energy density. The Universe is found to be expanding with accelerated growth. We do not 

know the precise reasons of existence of dark energy but a negative pressure is believed to be developing due to 

the expansion of the voids in the space. This negative pressure in turn can catch hold of the expansion of the 

Universe and that may result into Big-Crunch of the Universe. 
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Abstract 

Synthesis and Characterization of Heterocyclic Compounds 

Naseem Ahmed 

Department of Chemistry, Indian Institute of Technology Roorkee, 

Roorkee-247 667, Uttarakhand, India. E-mail: nasemfcy@iitr.ac.in 

Several novel heterocyclic compounds such as substituted flavones, flavone-tanaproget hybrids and flavone-

triazole-tetrahydropyrans were designed and synthesized under optimized reaction conditions. The products were 

characterized using different analytical tools. For example, an efficient synthetic method has been developed for 

the highly functionalized flavone-triazole-tetrahydropyran conjugates via click reactions. Under Cu-catalyzed 

1,3-dipolar cycloaddition, the reaction afforded 5-iodo- and 5-H-1-(tetrahydropyran)-1,2,3-triazol-4-(3-

methoxylflavone) derivatives in excellent yield (90–98%) within 1-3h. Then, Pd-catalyzed Suzuki coupling 

reaction of 5-iodo-1,2,3-triazoles 1 with phenylboronic acids furnished 5-phenyl-1-(tetrahydropyran)-1,2,3-

triazol-4-(3-methoxylflavone) derivatives in excellent yield (93–95%) in 4-5h. Similarly, 3-benzofuranones 2 

were synthesis by using piperidine as organocatalyst in ethanol at reflux temperature. A catalyst-free one-pot 

synthesis of aminocyanohydropyridines 3 and cyanonapthyridines was carried out under green protocol. 

Products were screened for in vitro anti-proliferative activity against various human cancer cell lines with 

moderate to excellent activities.  
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Abstract 

Facile Syntheses of Azaphospha Heterocycles from Functionalized  

Cycloiminium Ylides and Related Imines 
 

Neelima Gupta* 

* Department of Chemistry, University of Rajasthan, Jaipur (INDIA) 

N-Cycloiminium ylides have been extensively used for obtaining various categories of anellated azaheterocycles 

due to their well known versatile synthetic intermediacy. We have utilized functionalized cycloiminium ylides 

and related azaheterocycle derived imines having a halophosphino substituent as easily accessible synthons to 

develop facile syntheses for obtaining a variety of anellated azaphospha-heterocycles. During recent years, the 

scope of computational chemistry as an important tool for the study of conformations, electronic structure and 

reactivity of moderate sized organic molecules has improved considerably due to computationally efficient use 

of Density Functional Theory level calculations. We have shown that the reactivity of the above mentioned 

reactive intermediates towards variety of intermolecular and intramolecular reactions is affected by stereo-

electronically dependent structural features. Results from our experimental and theoretical investigations dealing 

with the synthesis of novel anellated azaphospha heterocycles, incorporating phosphorus in various coordination 

states (two to six), will be presented. Scope of computational calculations in synthetic organic chemistry will be 

highlighted. 
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Abstract 

Disposable Printed Electrode Chip (DEP-Chip) For Electrochemical 

Detection Of Heavy Metal Ions In Environmental Analysis 

M. Biyani T. Tsuchihashi, H. Ushijima, E. Tamiya. 

Increasing applications of heavy metals in Industry, home, agriculture, medicine and technology have led their 

wide distribution in the environment and raising concern over their potential effects on human health and the 

environment. The conventional methods, such as Atomic Absorption or Emission Spectroscopies (AAS or AES) 

are extremely sensitive methods however are expensive and require laborious pre-treatment process. Therefore, 

these methods can be replaced by easy-to-use, portable and inexpensive electrochemical sensor methods.  

In this regards, we present our commercialized disposable screen-printed electrodes (trade name is Disposable 

Printed Electrode-chip (DEP-chip)) device in combination with palm-sized potentiostat for electrochemical 

detection of heavy metals ions (Figure 1). DEP-chip is an innovative three-electrode type of screen printed 

electrodes that based on carbon, gold, silver, platinum or carbon inks. It provides more efficient electrodes 

performances than to conventional glassy carbon electrode for developing sensors or biosensors. Moreover, it 

possesses many attractive properties, such as disposable, mass production, cost-effective, work with 

microvolume of sample, large surface area, good ionic and electronic conductivity, wide electrochemical 

window as well as high stability and sensitivity. We demonstrated the application of DEP-chip and potentiostat 

technology for sensitive detection of heavy metals. For validation, we measured cadmium (Cd) and lead (Pb) 

trace metals in Indian and Chinese rice and Indian noodle samples using DEP-chip based differential pulse 

voltammetry (DPV) measurement mode. In addition, personalized DEP-chip can be manufactured or modified 

according to requirement of analysis. We conclude that DEP-chip based sensor platform will facilitate our ability 

to conduct heavy metals monitoring program as an affordable and a portable electrochemical analysis device. 

 
Figure 1: Types of Disposable Printed Electrode-chip (DEP-chip) and Mini potentiostat Technology 
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ABSTRACT 

Aim of study was to investigate the chemopreventive effects of Euphorbia neriifolia (EN) against N-

nitrosodiethylamine (DENA) induced renal toxicity. Animals were pretreated with hydro-ethanolic extract of EN 

(150; 400 mg/kg bwt; p.o) and butylated hydroxyanisole as a standard (0.5% and 1%) both for two week prior to 

the administration of single dose of DENA (50 mg/kg bwt; p.o). In vivo antioxidant biochemical parameters 

(lipid peroxidation, superoxide dismutase and catalase) were evaluated. DENA increased oxidative stress 

through increase in peroxidation and decrease in antioxidant enzymes. The EN extract significantly restored the 

antioxidant enzyme level and exhibited significant dose dependant protective effect against DENA induced 

oxidative stress in kidney. 

KEYWORDS: Euphorbia neriifolia, N-nitrosodiethylamine, Renal, Antioxidant 

INTRODUCTION 

N- Nitrosodiethylamine (DENA) is the most important environmental carcinogen [1]. Lipid peroxidation and 

associated membrane damage are key features of DENA- induced carcinogenesis [2]. The antioxidant enzymes 

(glutathione peroxidase, superoxide dismutase and catalase) protect membrane and cytosolic components against 

damage caused by free radicals during carcinogenesis [3]. Thus, antioxidants are expected to decrease the 

vulnerability of the kidney to oxidative challenges. Synthetic antioxidant like are known to ameliorate oxidative 

damages but they are suspected to have some toxic effects such as carcinogenicity [4]. Therefore, research for 

the determination, development and utilization of more effective antioxidants of natural origin that have 

significant scavenging properties and are less toxic and inherently safer than synthetic antioxidants is desired.  

Medicinal properties of plants have also been investigated in the light of recent scientific developments 

throughout the world, due to their potent pharmacological activities, low toxicity and economic viability, when 

compared with synthetic drugs. Euphorbia neriifolia (Euphorbiaceae) found throughout the Deccan Peninsula of 

India and grows luxuriously around the dry, hilly, rocky areas of North, Central and South India. The aim of this 

current investigation was to evaluate the chemopreventive activity of Euphorbia neriifolia Linn against DENA-

induced renal carcinogenicity. 

 

RESULT AND DISCUSSION 

Renal disorders remain as one of the serious health problems. DENA is well known to generate free radicals, 

disturbing the antioxidant status and ultimately leading to oxidative stress and carcinogenesis [5]. Herbal drugs play a 

role in the management of various renal disorders in addition to other natural healing processes of the kidney. Search 

for new chemo-preventive and anti-carcinogenic agents that are more effective and less toxic than existing agents has 

kindled great interest in phytochemicals. Phytochemicals possess good antioxidant activities and has been reported to 

exhibit multiple biological effects including anti-inflammatory, antitumor activities. Presence of phenolics and tannins 

in the extract of EN acts as primary antioxidants or free radical scavengers [6, 7]. 
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LPO is regarded as one of the basic mechanisms of cellular damage caused by free radicals. Free radicals react 

with lipids causing peroxidation, resulting in the release of products such as melondialdehyde, hydrogen 

peroxide, and hydroxyl radicals. In present study we found that LPO content in the kidney homogenate was 

significantly increased (p<0.001) in DENA treated group when compared to control group. An increase in lipid 

peroxides indicates serious damage to cell membranes, inhibition of several important enzymes, reduced cellular 

function and cell death [8]. Lipid peroxidation plays an important role in carcinogenesis and may lead to the 

formation of several toxic products [3, 9]. Oxidative stress may alter the structure and function of the glomerulus 

because of the effect of ROS on mesangial and endothelial cells [10]. The superoxide anion, hydrogen peroxide 

and the hydroxyl radical are the major reactive oxygen species that function in concert to induce LPO (lipid 

peroxidation) of cell membrane lipids. Oral administration of EN extract and BHA at both doses significantly 

decreased (p<0.001) the peroxidation level in comparison to control group. Administration of EN extract and 

BHA (at both doses) along with DENA significantly (p< 0.001; p<0.05) improved the LPO level.  

SOD activity was insignificantly decreased (p>0.001) in DENA treated group when compared to control group. 

Oral administration of EN extract and BHA (at both doses) significantly increased (p< 0.001; p<0.05) the SOD 

activity in comparison to control group. SOD activity was insignificantly (p>0.001) recovered by plant extract 

and BHA (at both doses) along with DENA in male mice. In comparison to DENA treated group pre 

administration of hydro-ethanolic extract of EN and BHA (at both doses) showed significant (p<0.001) elevation 

in SOD activity. Aerobic cells are endowed with extensive antioxidant defense mechanisms including both low 

molecular weight scavengers, which counteract the damaging effects of toxic oxygen species [11] and 

endogenous antioxidant enzyme such as superoxide dismutase which converts the superoxide free radical anion 

to hydrogen peroxide. Catalase is capable of scavenging the hydrogenperoxide radical, which is formed during 

various biochemical and metabolic reactions. The glutathione is involved in many important cellular functions, 

ranging from the control of physic-chemical properties of cellular proteins and peptides to the detoxification of 

free radicals [12]. 

Catalase activity in DENA treated group was significantly decrease (p<0.001), when compared to control group. 

CAT activity was significantly increased (p<0.001; p<0.05) by the oral administration of EN extract at both 

doses and BHA at higher dose, whereas CAT activity was insignificantly increased by low dose of BHA in 

comparison to control group. CAT activity was also recovered significantly (p<0.001) by plant extract and BHA 

(low and high dose) along with DENA in male mice in comparison to untreated group. When compared to 

DENA treated group pre administration of hydro-ethanolic extract of EN, BHA (at both doses) and combination 

groups showed significant (p<0.001) elevation in CAT activity. The ROS scavenging activity of SOD is 

effective only when it is followed by the action of CAT and GPX, because of the dismutase activity of SOD 

generates hydrogen peroxide from the superoxide ion, which is more toxic than oxygen derived free radicals and 

required to be scavenged further by CAT and GPX [13]. Again, the nephro-protection offered by the extract 

could be due to the presence of any of the phyto-principles contained in it. 
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Table: Effect of Euphorbia neriifolia extract and BHA on lipid peroxidation and other biochemical parameters 

against N-nitrosodiethylamine induced toxicity. 

Groups Treatments  LPO  SOD  CAT 

Control - 72.26±1.04a 1.77±0.002 3.37±0.005a 

DENA  50  91.62±1.11*/a 0.95±0.004 2.19±0.004*/a 

EN 150 65.12±0.82*/a 2.68±0.005*/a 4.01±0.001*/a 

400 61.42±0.79*/a 3.32±0.006*/a 5.02±0.005*/a 

BHA  0.5% 58.44±1.07*/a 2.15±0.004*/a 3.80±0.034a 

1% 55.35±1.01*/a 2.34±0.005**/a 3.92±0.036**/a 

EN + DENA  150 + 50 82.36±1.04*/a 1.42±0.004 3.00±0.007*/a 

400 + 50 80.19±0.77/a 1.61±0.006 3.24±0.005*a 

BHA+ DENA  0.5% + 50 78.26±0.65**/a 1.30±0.003 2.62±0.003*/a 

1% + 50 77.31±1.05**/a 1.28±0.008 2.81±0.042*/a 

Values are expressed as mean ± SD. *p<0.001, **p<0.05 vs. control group ap<0.001, bp<0.05 vs. treated group 

(DENA). Treatments: mg/kg bwt; LPO: uM/mg protein; SOD: U/ml; CAT; nmol/min/ml 

EXPERIMENTAL:  

NDEA was purchased from Sigma Chemical Co., USA. All other materials and chemicals used in the study were 

of analytical reagent grade and were purchased from reliable firms and institutes (SRL, MERCK, RANBAXY, 

HIMEDIA, SIGMA and SUYOG).  

Experimental plant: Euphorbia neriifolia leaves were collected from Banasthali University, Banasthali, India, in 

the month of September 2009. The plant was identified with the help of available literature and authenticated by 

Botanist of Krishi Vigyan Kendra, Banasthali. Euphorbia neriifolia leaves were collected and air dried in shade 

and coarse powder (500g) was defatted in 1.5 L of ethanol (70% v/v) using soxhlet apparatus. The yield of the 

extract was 20% w/w of the powdered plant material. Dried extract was collected and stored at 5°C.  

Experimental animals: Male Swiss Albino mice weighing 20-35 g were obtained from Haryana Agricultural 

University, Hissar (India) for experimental purpose. The Institutional Animal Ethical Committee approved the 

animal studies. All experiments were conducted on adult male albino mice when they weighed 25-35g (3-4 

months old). Colony bred adult male albino mice were maintained under standard laboratory conditions at a 

temperature of 22 ± 3ºC, relative humidity of 50±5 % and photoperiod of 12h (12h-dark and 12h-light cycle). 

Animals lead free access to standard food pellet diet and drinking water ad libitum throughout the study.  

Treatment design: Experimental mice divided into ten groups (10 mice each) were treated by oral gavage. The 

groups were as follows: group 1 served as control, and received 1ml distilled water daily by oral gavage; group 2 

received pretreatment with distilled water for 14 days prior to a single dose of DENA (50 mg/kg body weight: 
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p.o) on day 15 then euthanized for 4 days served as DENA control group; Groups 3 & 4 were administered with 

hydroethanolic extract of EN leaves (150 & 400 mg/kg body weight: p.o) daily for 14 days, served as EN treated 

control group; Group 5 & 6 received BHA (0.5 % & 1% BHA mg/kg body weight: p.o) daily for 14 days, 

dissolved in 0.5% acetone and served as standard treated control groups; Group 7 and 8 were treated with EN 

extract (150 and 400 mg/kg body weight; p.o) daily for 14 days, before being intoxicated with DENA (50 mg/kg 

body weight; p.o, once) dissolved in 0.9% normal saline; Groups 9 and 10 received BHA (0.5 % and 1% mg/kg 

body weight: p.o) daily for 14 days, before being intoxicated with DENA (50 mg/kg body weight; p.o, once) 

dissolved in 0.9% normal saline. The dose for DENA, standard antioxidant and plant were decided and selected 

on the basis of LD50 calculated in the laboratory and on the basis of other published reports [14, 15]. After 19 

days of duration the mice were fasted overnight and then sacrificed. The animal kidneys were dissected out and 

washed immediately and the wet weight was noted and then stored at -80°C for various biochemical assays.  

Biochemical parameters: Kidney homogenate was prepared in cold 50 mM potassium phosphate buffer (pH 7.4), 

for LPO but for SOD and CAT 1mM EDTA was added in it. The unbroken cells and debris were removed by 

centrifugation at 10,000 rpm for 15 min at 4°C and the supernatant was used for the estimation of parameters. 

The enzyme levels were assayed using standard CAYMAN assay kits from USA. Estimation of lipid 

peroxidation (LPO); Cayman‘s Lipid hydroperoxide assay kit measures the hydroperoxides directly utilizing the 

redox reactions with ferrous ions [16]. Superoxide dismutase (SOD): The tissue SOD activity was assayed 

following the procedure of Cayman‘s Superoxide Dismutase Kit, which utilizes a tetrazolium salt for detection 

of superoxide radicals [17]. Catalase (CAT): Catalase activity in the kidney was assayed following the procedure 

of Cayman Catalase Assay Kit, which utilizes the peroxidatic function of CAT for determination of enzyme 

activity [18]. 

Statistical analysis: The experimental results obtained are expressed as the mean ± standard deviation (SD) of 

three replicates. The data was subjected to one way analysis of variance (ANOVA) followed by Tukey‘s post-

hoc multiple comparison test by fixing P values as p<0.05, p<0.01 and P<0.001 using the SPSS 16.0 (Statistical 

program for Social Sciences) program. 

CONCLUSION: 

The present study concludes that the extract of EN leaves offers protective effect against DENA-induced renal-

toxicity in albino mice. The antioxidant action of EN extract may be attributed due to the presence of active 

ingredients, which provides maximum conjugation with free radical species.  
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ABSTRACT 

The purpose of this research is to identify the chemo preventive potential of Coriandrum sativum extracts having 

antioxidant properties in reducing free-radical induced hepatic tissue injury, an outcome of significant changes in 

oxidative and biochemical parameters on exposure to lead nitrate. In the present study, oxidative stress was 

induced in mice by a daily dose of lead nitrate followed by experimental animals receiving an oral dose of 

coriander extracts and the effect of these treatments in influencing the lead induced changes on hepatic oxidative 

stress and biochemical parameters was studied. Henceforth, the current study suggests that extracts of 

Coriandrum sativum can prevent or slow down the oxidative damage induced by lead in mice and further studies 

are needed to evaluate its pharmacokinetics and toxicity profile to determine its clinical dose and isolation and 

characterization of bioactive components. 

 

 

INTRODUCTION 

Metals are capable of interacting with nuclear proteins and DNA causing oxidative deterioration of biological 

macromolecules (Leonard, 2004). Lead a soft grey-blue heavy metal is classified as a Group B2 carcinogen by 

the International Agency for Research on Cancer. Lead is one of the most encountered toxic metals that induce a 

broad range of physiological, biochemical and neurological dysfunctions in humans (Skerfving et al., 2007).  

Liver, responsible for maintaining the body‘s metabolic homeostasis has been considered as the target organ for 

the toxic effects of Pb. Many animal studies have shown that lead is capable of causing oxidative stress in 

kidney, liver and brain (Ercal et al., 2001; Patra et al., 2001). The absorbed lead is conjugated in the liver and 

passed to the kidney where a small quantity is excreted in urine and rest accumulates in various body organs and 

affects many biological activities at the molecular, cellular and intercellular levels, which may result in 

morphological alterations that can remain even after lead levels have fallen (Jarrar et al., 2003; Sidhu et al., 

2004; Taib et al., 2004; Flora et al., 2006). 

Lead is known to induce a broad range of physiological, biochemical and behavioural dysfunctions in laboratory 

animals and humans (Flora et al., 2006), including central and peripheral nervous systems (Bressler et al., 1999) 

,haemopoietic system (Lanphear et al., 2000), cardiovascular system (Khalil-Manesh et al, 1993), kidneys 
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(Poprawa and Kapusta, 2004), hepatic (Patra et al, 2001), and male (Lancranjan et al., 1975) and female 

reproductive systems (Ronis et al., 1998).  

Lead toxicity is one of the serious problems worldwide having no specific, reliable and safe treatment yet. 

Several metal chelators have been used to manage lead toxicity but they are potentially toxic (Gilman, 1991) and 

fail to remove lead burden from all body tissues (Cory-Slechta et al., 1987). Thus there has been an increased 

interest in the therapeutic potential of plant products or medicinal plants having antioxidant properties in 

reducing free radical induced - tissue injury (Gupta & Flora, 2005). 

Coriandrum sativum, a herbal plant, belonging to the family Apiaceae is valued for its culinary and medicinal 

uses. It has been used across the world traditionally as part of the folk medicine of different 

civilizations.Coriander extracts have phenolic compounds and flavonoids suggesting that these compounds 

contribute to the antioxidative activity (Helle Wangensteen, 2004). Phenolic substances such as flavonoids, 

cumarins, cinnamic acid and caffeic acids are believed to have antioxidant properties, which may play an 

important role in protecting cells and any organ from oxidative degeneration (Wiseman et al., 2000). Coriander 

suppresses the deposition of lead by chelating the metal (Aga, 2001).  

A study on reduction of lead from body tissues with Coriandrum sativum is ample hence much attention should 

be given to such herbs possessing therapeutic potential in lead detoxification. Keeping this view in mind, the 

present study was designed to demonstrate the chemopreventive effect of Coriandrum sativum in male mice 

exposed to lead nitrate. 

MATERIALS AND METHODS 

Experimental Compound 

Lead nitrate 

Experimental Plant Coriandrum sativum 

Aqueous coriander leaf extract: Coriander leaves were ground to a fine powder, of which 100 g were added to 

500 ml distilled water. After 24 h maceration was done at room temperature (37°C), the mixture was then heated 

for 30 min in the water bath at 65°C. The extract was filtered, concentrated by heating over the water bath 

(65°C) and dried under vacuum. 

Ethanolic coriander seed extract 

The dried and powered seeds (100 g) were extracted successively with ethanol (400 ml) in a soxhlet extractor for 

48 hours at 60°C.After extraction, the solvent was evaporated to dryness at 50-55°C by using a rotary evaporator 

and the extract left behind (yield was 9.8 %) was stored at 4°C. It was dissolved in distilled water whenever 

needed for experiments. 

Experimental Animal 

All experiments were conducted on adult male albino mice (Mus musculus L) weighing 25-30g (3-4 month old). 

The mice were provided with a nutritionally adequate chow diet (Hindustan lever Limited, India) and drinking 

water ad libitum throughout the study. 

Experimental design  

In the present study 24 male Swiss albino mice (Mus musculus) weighing 25-30g (3-4 months old) were used for 

oxidative and biochemical parameters. For this 4 groups with 6 mice in each group were taken and are treated by 

oral gavage once daily as follows: 

 Group I control mice (normal, untreated), received distilled water. 
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 Group II Lead nitrate treated mice, received freshly dissolved Pb(NO3)2 in 1 ml distilled water at a dose 

of 50 mg/ kg body weight/ day. 

 Group III were administered with ethanolic coriander seed extract at a dose of 200 mg/ kg body weight 

by oral gavage once daily for 33 days from 8 day after beginning of lead nitrate exposure to the end of 

the experiment. 

 Group IV were administered with aqueous coriander leaf extract at a dose of 300 mg/ kg body weight by 

oral gavage once daily for 33 days from 8 day after beginning of lead nitrate exposure to the end of the 

experiment. 

The dose for lead nitrate was decided on the basis of experiments conducted in the laboratory and the 

concentration of lead nitrate used in the experiment was 1/ 56 of LD50 (Plastunov&Zub, 2008). After the 

administration of last dose, the animals were given a one-day rest and were killed under light chloroform 

anaesthesia. The hepatic tissues were excised and was homogenized in ice-cold buffer and utilized for various 

oxidative stress and biochemical analysis.  

Hepatic tissue were minced and homogenized (10 % w/ v) in ice-cold 0.1 M sodium phosphate buffer (pH-7.4). 

The homogenate was centrifuged at 10,000 rpm for 15-20 min at 4 °C twice to get enzyme fraction. The resultant 

supernatant was used for various biochemical assays.  

LPO was estimated by thiobarbituric acid (TBA) reaction with malondialdehyde (MDA), a product formed due 

to the peroxidation of membrane lipids (Nwanjo & Ojiako, 2005). SOD activity was assessed according to the 

method of Marklund and Marklund (1974). CAT activity was assayed following the method of Aebi (1983). 

GSH content was determined according to the method of Ellman (1959). Activities of aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT) were assayed by the method of Reitman and Frankel (1957). 

Activities of acid phosphatase (ACP) and alkaline phosphatase (ALP) were determined according to the protocol 

described in laboratory practical manual (Sadashivam & Manickam, 1996). Total protein content was estimated 

by the method of Lowry et al. (1951) using bovine serum albumin as standard. The cholesterol level was 

determined by using cholesterol as a standard by the method of Zak‘s (1977). 

RESULTS  

Hepatic Oxidative Parameters 

Chemoprotective effect of Coriandrum sativum extracts individually during lead nitrate exposure on LPO and 

antioxidant related parameters in liver of various groups were assessed and are presented in Table1 (Figure 1a – 

1d) 

Table demonstrates lipid peroxidation, activity of antioxidant enzymes SOD and CAT and level of antioxidant 

enzyme GSH in control and experimental group of animals (Figure 1a – 1d). 

Table1: Chemopreventive effect of Coriandrum sativum extracts individually during lead nitrate exposure on 

LPO and antioxidant related parameters in liver of various groups. 

Parameter Group I Group II Group III (Seed) Group IV (Leaf) 

LPO 109.88 ± 3.23 172. 30 ± 2.87* 122±1.76a 117.90±1.98 a 

SOD 1.16±0.05 0.84±0.01* 0.90±0.02b 0.93±0.10 

CAT 72.92±1.08 33.53±0.58* 45.03±0.43  48.95±0.76 a 
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GSH 6.98±0.72 2.06±1.03* 3.01±0.99 a 3.98±0.87 a 

*p<0.001 compared to normal animals. 

ap<0.001 compared to lead nitrate-exposed animals. 

bp<0.01 compared to lead nitrate-exposed animals. 

Figure 1a-1d: Demonstrates variation in hepatic oxidative parameters. 

 

 
 

The hepatic Lipid peroxidation level was significantly increased in lead treated mice (Group II) than that of the 

control group (Group I) (p<0.001). However, treatment with coriander seed extract (Group III) and coriander leaf 

extract (Group IV) along with lead caused a significant reduction in LPO level when compared with lead treated 

mice (p<0.001). Lead induced mice (Group II) showed a significant drop off in SOD and CAT activity (p<0.001). 

With coriander seed extracts (Group III) the value of SOD and CAT activities were increased as compared to lead 

induced mice (Group II) (p<0.01). In animals supplemented with leaf extract of coriander (Group IV), SOD and 

CAT activities were also improved significantly (p<0.001). GSH concentration was significantly decreased in lead 

treated mice (Group II) compared to control group (Group I) (p<0.001). A significant increase was observed after 

treatment with coriander seed extract (Group III) in comparison to lead induced group (Group II) (p<0.001). Further 

improvement in GSH content was observed on treatment with coriander leaf extract (Group IV). 

Hepatic Biochemical Variables 

Chemoprotective effect of Coriandrum sativum extracts individually during lead nitrate exposure on biochemical 

variables in liver of various groups were assessed and are presented in Table 2 (Figure 2a – 2f). 

Table demonstrates hepatic marker enzymes AST, ALT, ACP, ALP and total protein and total cholesterol level in 

control and experimental group of animals (Figure 2a – 2f). 

Table2: Chemoprotective effect of Coriandrum sativum extracts individually during lead nitrate exposure on 

biochemical variables in liver of various groups. 
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Parameter Group I Group II Group III (Seed) Group IV (Leaf) 

AST 48.18±0.93 75.35±0.78* 63.78±0.56 a 59.09±1.00 a 

ALT 31.52±0.37 66.22±0.80* 50.89±1.06 a 48.21±0.67 a 

ACP 12.54±0.55 37.22±0.76* 28.34±0.99 25.01±1.04 a 

ALP 17.04±0.62 48.01±0.81* 35.95±0.45 a 31.01±0.79 a 

Total Protein 8.40±1.86 5.06±1.45* 5.99±0.76b 6.48±1.07 

Total Cholesterol 24.15±1.43 55.88±2.00* 44.78±1.52 a 42.61±1.03 a 

*p<0.001 compared to normal animals. 

ap<0.001 compared to lead nitrate-exposed animals. 

bp<0.01 compared to lead nitrate-exposed animals. 

Figure 2a-2f: Demonstrates variation in hepatic biochemical variables. 

 

 

It is evident from the results that treatment with lead (Group II) showed a significant elevation in AST, ALT, 

ACP and ALP (p<0.001). Treatment with seed extract of coriander (Group III) showed a decrease in values. On 

administration of leaf coriander extract (Group IV) the values were decreased significantly as compared to lead 

induced group (Group II) (p<0.001).The mean value of total protein was significantly decreased in lead exposed 

mice (Group II) as compared to control mice (Group I) (p<0.001). After the administration of coriander seed 

(Group III) extract it improved significantly (p<0.01). Coriander leaf extract (Group IV) also improved the 

protein value as compared to lead exposed mice (Group II). Treatment with lead nitrate (Group II) showed a 

significant increase in total cholesterol level as compared to control mice (Group I) (p<0.001). On administration 

of coriander seed extract (Group III) there was a significant decrease in the cholesterol level as compared to lead 
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exposed mice (Group II) (p<0.001). Further significant decrease was observed on treatment with coriander leaf 

extract (Group IV) (p<0.01). 

DISCUSSION  

The improper balance between reactive oxygen metabolites and antioxidant defence results in ―oxidative stress‖. 

This might be one of the reasons for significant alteration in LPO and significant changes in the activity of 

antioxidant enzymes, observed in the present study. 

 Lipid peroxidation, a basic cellular deteriorative change, is one of the primary effects induced by oxidative 

stress and occurs readily in the tissues due to presence of membrane rich in polyunsaturated highly oxidizable 

fatty acids  (Cini et al., 1994). CAT and SOD are metalloproteins and accomplish their antioxidant functions by 

enzymatically detoxifying the peroxides (OH, H2O2) and superoxide anion. CAT decomposes H2O2 to H2O and 

O2 whereas superoxide dismutase dismutates superoxide into H2O2, and needs copper and zinc for its 

activity.Superoxide anions (O2-) itself directly affects the activity of catalase and peroxidase by affecting 

intracellular enzymes (Ghosh & Myers, 1998), creatine phosphokinase (Lee et al., 1998). Superoxide dismutase 

(SOD) was found to be decreased in the treated animal‘s tissues particularly in liver and kidney.  

New findings showed that GSH reduction is another essential mechanism of lead toxicity. Glutathione (GSH) is 

a multifunctional intracellular non-enzymatic antioxidant. It is considered to be the major thiol-disulfide redox 

buffer of the cell (Masella et al., 2005). Glutathione is highly abundant in the cytosol, nuclei and mitochondria, 

and is the major soluble antioxidant in these cell compartments.Generally, the antioxidant capacity of thiol 

compounds is due to the sulfur atom which can easily accommodate the loss of a single electron. Lead binds to 

the –SH group of GSH, and interfere with the antioxidant activity of GSH thus decreases its level (Bechara, 

2004).  

Administration of Coriandrum sativum caused increase in SOD, CAT activity and GSH content and decrease in 

LPO level in lead treated mice tissues (liver), supporting the antioxidant effect of both seed and leaf plant 

extracts. The antioxidative property of coriander seed is related to the large amounts of tocopherols, carotenoids 

and phospholipids (Ramadan et al., 2004), which act through different mechanisms. Carotenoids act as primary 

antioxidants by trapping free radicals and as secondary antioxidants by quenching singlet oxygen (Reische et 

al.,2002). Tocopherols and sterols interact with oil surfaces and release hydrogen, inhibiting the propagation step 

of radical reactions (Reische et al., 2002). Synergetic effects were evidenced with combinations of carotenoids 

and tocopherols (Reische et al., 2002). Although the exact mechanism of antioxidative action of phospholipids is 

not still fully established, these substances would synergistically act with tocopherols, would form barrier for O2 

between air/oil interfaces, would favour formation of Mallard like compounds with oxidation products or would 

chelate pro-oxidant metals with phosphate groups (Haila et al., 1996). 

In current findings, administrations of lead showed elevation in tissue AST, ALT, ACP, ALP activities and 

cholesterol level and conversely decreased protein level. Liver enzymes such as ALT, AST, ACP and ALP are 

marker enzymes for liver function and integrity (Adaramoye et al., 2008). These enzymes are usually raised in 

acute hepatotoxicity or mild hepatic cellular injury, but tend to decrease with prolonged intoxication due to 

damage to the liver (Jens &Hanne, 2002).  

The present available data suggest that lead exerts possible toxic effects as the increase in ALT, AST, ACP and 

ALP suggest tissue damage. Lead is known to bind to the sulfydryl groups of enzymes containing cysteine, and 

found to form complexes with amino acids and protein. Since ALT is liver enzyme, lead will alter the level of 
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ALT activity in the tissues by disrupting their membrane. Consequently, there will be discharge of the cell 

content into the blood stream and ALT activity is known to increase only in heavy metal poisoning, toxic 

hepatosis, and muscular dystrophy (Nduka, 1999). 

Protein loss in lead toxicity might decrease the level of specific proteins such as albumin, hormones, hormone 

and metal binding proteins, drug binding proteins, enzymes etc. and thereby disturb the homeostasis and rate of 

metabolic activities. Moreover, Pb+2 disturbs intracellular Ca+2 homeostasis (Simons, 1993) and damage the 

endoplasmic reticulum, which results in decrease in protein synthesis. The increase concentration of cholesterol 

could result in relative molecular ordering of residual phospholipids resulting in a decrease in membrane fluidity 

(Kumari et al., 1990). 

The coriander mediated suppression of the increased AST, ALT, ALP and ACP activities and cholesterol level 

suggests the possibility of the extract to give protection against hepatic injury upon lead induction. Thus the 

present study with coriander suggests that plant is capable of scavenging lead induced free radical generation 

(Drumweaver, 2009). 

CONCLUSION 

In conclusion the current study suggests that the seed and leaf extracts of Coriandrum sativum can prevent or 

slow down the oxidative damage induced by lead in mice. The effect of lead on LPO level, GSH concentration, 

antioxidant enzyme activity and some biochemical variables were reversed by treatment with plant extracts. 

Further studies are needed to evaluate its pharmacokinetics and toxicity profile to determine its clinical dose and 

isolation and characterization of bioactive components.  
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ABSTRACT: 

This study investigated the thermoelectric (TE) properties of ullmannite NiSbS and their substituted system Ni1-

xTrxSbS (Tr = Fe, Co; x ≤ 0.4) experimentally and theoretically. The XRD reveals that single phase of them can 

be obtained by fusion method. The electrical resistivity ρ for Ni1-xTrxSbS increase linearly with increasing 

temperature, indicating metallic behavior. The thermopower S for x = 0 is comparatively large value of |S|. The 

absolute value |S| is decreased by Tr-substitution. These experimental results are consistent with the first-

principles calculation. 

KEYWORDS: Thermoelectric conversion; sulfides; ullmannite; first-principles calculation  

INTRODUCTION: 

Great interest in environmental issues has brought recognition of the 

necessity of using renewable and existing energy resources 

efficiently. In this regard, the beneficial use of waste heat has been 

expected by using thermoelectric (TE) conversion, and thereby the 

demand for TE generation will increase in the near future.[1] 

Thermoelectric materials which are applied to the TE conversion are 

evaluated by using figure of merit ZT = S2T/ρ  

 

 

where S is the thermopower, T is the absolute temperature, ρ is the electrical resistivity, and  is the thermal 

conductivity. In fact, high ZT sulfide materials have been reported in the last few years. Tetrahedrites 

(Cu10.5Ni1.5Sb4S13) for Ni substitution show ZT = 0.7 at 665 K [2].  

We have specifically examined a transition metal sulfide ―ullmannite‖; NiSbS. The crystal structure is presented 

in Fig. 1. Cubic unit cell includes four Ni (at 4a site), four Sb (at 4a site), and four S (at 4a site) atoms. There is 

rare report of the TE properties for this sulfide. Thus, in this study we investigated the TE properties of 

ullmannite NiSbS and their substituted system Ni1-xTrxSbS (Tr = Fe, Co; x ≤ 0.4) experimentally and 

theoretically.  

EXPERIMENTAL DETAILS AND CALCULATION METHODS: 

Polycrystalline samples Ni1-xTrxSbS (Tr = Fe, Co, x ≤ 0.4) were synthesized 

using pure elements mixed in stoichiometric quantities. The mixture was 

sealed in evacuated quartz ampule. For x = 0, the quartz ampule was kept at 

the temperature of a muffle furnace Tmf = 780 °C during 10h in a muffle 

furnace. After that it was cooled naturally to room temperature by switching 

off the muffle furnace. Tr-substituted samples were synthesized using same  

procedure, Tmf = 1000 °C.  

Crystal structures were checked using powder x-ray diffraction (XRD)  

Figure 2: Experimental setup for TE  

properties measurement  

in the PPMS. 

Figure 1: Crystal structure of NiSbS. 

Octahedral bonding of Ni is 

emphasized in this figure. 
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measurements that were made using a diffractometer SmartLab (Rigaku Corp.). The ρ was measured from 3 K to 

340 K in a physical properties measurement system PPMS (Quantum Design) using a four-probe method. The S 

and  were measured using a two-probe method in the PPMS from 5 K to 340 K. Figure 2 demonstrates the 

setup for TE properties measurement. 

The electronic structures of Ni1-xTrxSbS (Tr = Fe, Co; x = 0, 0.25) [3] were calculated using OpenMX [4] 

software package based on density functional theories (DFT), norm-conserving pseudopotentials, and pseudo-

atomic localized basis functions. In the calculation, we set an electronic temperature to 300 K and used the 

generalized gradient approximation (GGA), and included spin-orbit coupling. The electronic dispersion relation 

and density of states (DOS) were calculated using the optimized atomic coordinates and an equilibrium lattice 

parameter (ELP). 

RESULTS AND DISCUSSION: 

Figure 3 shows the XRD patterns for the Fe-substitution case; Ni1-xFexSbS (x = 0, 0.05, and 0.10). The XRD 

reveals that single phase of Fe-substituted are obtained, these crystal structures are the same as host ullmannite. 

However, the x = 0.10 sample includes a few peaks attributable to the impurity of NiSb phase as shown by 

arrows.  

The temperature dependence of ρ for Ni1-xFexSbS (x = 0, 0.05, and 0.10) is shown in Fig. 4. The ρ for all samples 

increase linearly with increasing temperature, indicating metallic behavior. The residual resistivity increases with 

x. These results indicate that the neutral impurity scattering is dominant at low temperatures and acoustic phonon 

scattering is dominant at higher temperatures.  

We plot the temperature dependence of S for Ni1-xFexSbS (x = 0, 0.05, and 0.10) in Fig. 5. The S is 

comparatively large value of |S| (for example, |S| of noble metal Cu is less than 2 μVK-1). The sign of S for 

NiSbS changes from negative to positive at about 100 K with decreasing temperature. This result indicates that 

the hole contribution is dominant at T less than 100 K. However, the electron contribution is dominant at T of 

higher than 100 K because NiSbS is a multi-carrier system. 

The first-principles calculation supports qualitatively these experimental results,    though not shown here. 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION: 

We have succeeded that the synthesis of ullmannite NiSbS and the transition metal substituted materials Ni1-

xTrxSbS. These materials show metallic behavior and demonstrate comparatively large thermopower. The 

thermoelectric properties are consistent with first-principles calculation.  

Fig 3:  X-ray diffraction pattern  

at 300 K for Ni1-xFexSbS  

(x = 0, 0.05, and 0.10). 

 

Fig. 4:  Temperature dependence of 

electrical resistivity ρ for  

Ni1-xFexSbS (x = 0, 0.05,  

and x = 0.10).  

Fig. 5:  Temperature dependence 

of thermopower S for  

Ni1-xFexSbS (x = 0, 0.05,  

and 0.10). 
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ABSTRACT 

Bianchi Type III inflationary model with flat potential and massless scalar field is investigated. To get an 

inflationary universe, we have considered a flat region in which the potential V is constant. To get the 

deterministic model of the universe, we assume that decelerating parameter is constant. We find that the spatial 

volume increases with time representing inflationary scenario. The Hubble parameter decreases  with time. The 

Higgs field evolves slowly but the universe expands. The model represents decelerating and accelerating phases 

of universe and isotropizes. These results match with recent astronomical observations.   

INTRODUCTION 

The stage of exponential expansion of universe is termed as Inflation. The inflationary scenario is the 

satisfactory solution to some of conceptual issues in cosmology and is not understood by the standard Big Bang 

cosmology. The inflationary scenario explains several mysteries of modern cosmology like homogeneity, the 

isotropy, flatness of observed universe and primordial magnetic monopole problem. Guth (1981) introduced the 

concept of inflation while investigating the problem of why we do not see magnetic monopole today. Guth 

(1981) has also suggested that rapid expansion is due to false vacuum energy and  after inflation, the universe is 

filled with bubbles. This inflationary scenario is also confirmed by Cosmic Microwave Background (CMB) 

observations (Bassett et al. (2006)). The notion of inflation is one of the best mechanism at early stage of 

evolution of universe to explain the flat, homogeneous and isotropic nature to present day universe. In 

inflationary models, the universe undergoes a phase transition characterized by the evolution of Higgs field (). 

The inflation will take place if the potential V() has flat region and in this region, the  field evolves slowly 

but the universe expands in an exponential way due to the vacuum field energy as suggested by Stein-Schabes 

(1987). The flat part of the potential is naturally associated with a vacuum energy which can be identified as an 

effective cosmological constant () and it makes the universe to enter an inflationary period. Many authors viz. 

Linde (1982), Abrecht and Steinhardt (1982), Abbott and Wise (1984), Mijic et al. (1986), La and Steinhardt 

(1989). Rothman and Ellis (1986) have pointed out that we can have the solution of isotropy problem if we work 

with anisotropic metrics and these can be isotropized in a very general circumstances. Following Rothman and 

Ellis (1986), Bali and Jain (2002), Bali (2011), Bali and Swati (2015) investigated inflationary cosmological 

models using Bianchi Type I and VIII space-times in which the potential V() is considered as constant. Singh 

and Kumar (2007) investigated Bianchi Type II inflationary models with constant deceleration parameter in 

general relativity considering flat region in which potential V() is constant. 

In this paper, we have investigated inflationary cosmological model in context of Bianchi Type III space-time in 

which potential V() and deceleration parameter are assumed as constant. We find that Higgs field evolves 

slowly but the universe expands. The spatial volume increases with time representing inflationary scenario. The 

model represents decelerating and accelerating phases of universe which match with recent astronomical 

observations. 
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Metric and Field Equations  

We consider Bianchi Type III line-element in orthogonal form as 

2222x22222 dzCdyBedxAdtds   …(1) 

where A, B, C are metric potentials and are function of t-alone. 

We assume the co-ordinates to be comoving so that 

 1vvv0v 4321
 

The Einstein‘s field equations (in gravitational units 8G = c = 1) in the case of massless scalar field  with 

potential V() are given by 

 ijijij
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R      …(2) 

with 
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The conservation relation leads to 
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    …(4) 

The field equations (2) for the line-element (1) lead to non-linear differential equations 
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Equation (9) leads to 

 A = aB       …(10) 

where a is constant of integration. 

The equation (4) for scalar field () leads to 
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44    …(11) 

We  are interested in inflationary solution so flat region is considered. Thus V() is constant = K. 

Now equation (11) leads to 
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where suffix ‗4‘ indicates ordinary partial derivative with respect to t. 

From equation (12), we have 

 
ABC4


      …(13) 

where ℓ is constant of integration. 

The scale factor R for line-element (1) is given by 

 CB a   ABCR 23
    …(14) 

using equation (10). To find the deterministic model of the universe, we assume that deceleration parameter (q) 

is constant i.e. 

 22

4

44

RR

RR
  q (constant)    …(15) 

which leads to 

 11/1

1

T(bt  R     …(16) 

where  bt   T n,integratio ofconstant  is 1  b  

 

The Hubble parameter (H) and expansion () and spatial volume (R3) are given by 

 
T1(

b
  H       …(17) 
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  3H      …(18) 
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Equation (13) and (19) lead to 

 N
2

T 1 1

2

     …(20) 

N being constant of integration. 

  

The spatial volume increases with time representing inflationary scenario. The Hubble parameter is initially large 

but decreases with time. The Higgs field evolves slowly but the universe expands. The model represents 

decelerating and accelerating phases of universe if  > 0 and  < 0 respectively.  
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ABSTRACT 

LRS Bianchi Type I massive string cosmological model vacuum energy density () and magnetic field is 

investigated. To get the deterministic model of universe, we assume that shear () is proportional to expansion 

() and  as considered by Chene and Wu (1990) where R is scale factor. We find that the energy density (), the 

particle density p decreases with time. The vacuum energy density () decreases with time which matches 

with astronomical observation. The model in general represents anisotropic space-time due to the presence of 

string. The value of cosmological parameter decreases due to the presence of magnetic field. Model has Point 

Type singularity at T = 0. 

INTRODUCTION 

The cosmological problem within the frame work of general relativity is to find a model of physical universe 

which correctly predicts the result of astronomical observation. The simplest models of expanding universe are 

those which are spatially homogeneous and isotropic at each instant of time i.e. Friedmann-Robertson-Walker 

(FRW) models. But FRW models are unstable near the singularity (Patridge and Wilkinson [1967] and fail to 

describe early universe. Therefore spatially homogeneous and anisotropic Bianchi models are undertaken to 

study the universe in its early stages of evolution. Recent cosmological observations support the existence of 

anisotropic universe that approaches the isotropic phase (Land and Magueijo [2005]. For simplification and 

description of large scale behaviour of the actual universe, LRS Bianchi models have great importance. Lidsey 

[1992] showed that these models are equivalent to FRW models which are considered standard models of our 

universe. 

The universe is represented by collection of extended objects, called galaxies (Letelier [1979]). The existence of 

string in the early universe can  be explained using grand unified field theories as given by Kibble [1976] and 

Vilenkin [1981]. These strings have stress energy and coupled with the gravitational field. Therefore it is 

interesting to study the gravitational effects that arise from strings. The pioneering work in the formulation of 

energy-momentum tensor for classical massive strings was initiated by Letelier [1983] who explained that 

massive strings are formed by geometric string with particles attached along its extension and used this idea to 

find string cosmological solutions using Bianchi Type I and Kantowski-Sach‘s space-time. Melvin [1975] in his 

investigation for cosmological solution for dust and electromagnetic field suggested that during the evolution o 

the universe, the matter was in highly ionized state and is smoothly coupled with the gravitational field. Hence 

the presence of magnetic field in string dust universe is not unrealistic. Many authors viz. Banerjee et al. [1990], 

Tikekar and Patel [1992], Bali et al. [2006,2007], Wang [2006] investigated cosmological models using Letelier 

[1983] concept with magnetic field. 
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The current accelerating expansion of the universe suggests that our universe is dominated by unknown dark 

energy. The cosmological constant is the most favoured candidate of dark energy representing energy density of 

vacuum cosmological constant occupies a privileged place in the dark energy models  because it provides a good 

approximation to the present astronomical data as studied by Zel‘dovich [1968], Dreitlein [1974], Krauss and 

Turner [1995]. In continuation of the study, two independent groups led by Riess et al. [1998] and Perlmutter et 

al. [1999] used Type Ia supernovae to show that universe is not only expanding but also accelerating. This 

discovery provided that the cosmological constant () is non-zero. Now, it is believed that the cosmological 

constant is a kind of repulsive pressure dubbed as dark energy, is the most suitable candidate to explain the 

recent observation of universe. Many authors viz. Bertolami [1986], Chen and Wu [1990], Sahni and 

Starobinsky [2000], Peebles and Ratra [2003],  Bali and Singh [2008,2014] investigated cosmological models 

with decaying vacuum energy density. 

METRIC AND FIELD EQUATIONS 

We consider LRS Bianchi Type I Space-time in the form 

 )dz dyBdxAdtds 2222222
  …(1) 

where A and B are metric potentials and are functions of t-alone. The energy-momentum tensor for a cloud of 

string is given by Letelier [1983] and Lichnerowicz (1967) as 
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 being the proper energy density for cloud of string with particles attached to them,  the string tension 

density, vi the four velocity of particles and xi the unit space-like vector representing the direction of string. If the 

particle density of the configuration is denoted by p then for massive string, we have 

  p       …(4) 

In a comoving coordinate system, we have 
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where hi is the magnetic flux vector, ijk  the Levi-Civita tensor, F k  the electromagnetic field tensor, the 

magnetic permeability ij

i

i

2 g and hh|h the metric tensor. We assume that the magnetic field is due to an 

electric current produced along x-axis. Thus F23 is the only non-vanishing component of Fij and 

4321
hh0h0h  Maxwell‘s equations 0F and 0F ij

j;k][ij; are satisfied by  

 F23 = H (constant)     …(8) 

We also fund that F14 = 0 = F24 = F34 due to the assumption of infinite electrical conductivity (Roy Maartens 

[2000]). Equation (7) leads to 
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and equations (9) and (6) lead to 
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Now the Einstein‘s field equations 
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 To get the deterministic solution in terms of cosmic time t, we assume that shear () is proportional to 

expansion () as considered by Thorne (1967). Thus, we have 

 A = Bn       …(15) 

Equations (13) and (15) lead to 
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We also assume that 2R
 as considered by Chen and Wu (1990) where R is scale  factor. Thus 
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Thus equations (16) and (17) lead to 
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where 
2

H
 K

2

and n = 4 is assumed for deterministic model. Equation (18) leads to 
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where 
11

K
 and a is constant of integration. 

Thus the metric (1) leads to the form 
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where B = T and cosmic time t is defined as 

 522T a

dT T
 t 

     …(21) 

We find that energy density () and string tension density () are initially large but decreases with time. The 

spatial volume increases with time representing inflationary scenario. The vacuum energy density  decreases 

with time which matches with astronomical observation. The Hubble parameter (H) is initially large but 

decreases with time. The model in general represents anisotropic space-time due to the presence of string. The 

values of cosmological parameters decreases due to the presence of magnetic field. The model has Point Type 

singularity at T = 0 (MacCallum (1971). 
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ABSTRACT: 

We have synthesized the polymer as multivalent bioprobe which had glycocruster effect.  The polymer was 

consist of styrene-modified glycomonomer and acrylamide.  First, the styrene derivative was synthesized from 

chloromethylstyrene.  On the other hand, carbohydrate moiety (GlcNAc derivative) was prepared from GlcNAc 

and triethylene glycol. The GlcNAc derivative coupled with styrene derivative to give styrene-modified 

glycomonomer. The water-soluble GlcNAc monomer was polymerized with or without acrylamide to give the 

corresponding white powdery glycopolymers, which were evaluated for their interaction against wheat germ 

agglutinin (WGA) on the basis of fluorescence change of tryptophan in WGA.  Their glycocruster effects were 

observed. 

KEYWORDS: Styrene, Glycopolymers, Radical Polymerization, Fluorescence spectrometry 

INTRODUCTION: 

Bioprobe is a high functional tool and used to explore biological function of biomolecules and cells.  In this 

study, a carbohydrate was used as a ligand that binds to the receptor protein such as lectins or toxins.  

Glycopolymers have attracted great attention in the field of polymer chemistry, carbohydrate based therapeutics 

have a great impact on the field of biology, chemistry, pathology, medicines and biotechnology, in particular 

because of their ability to mimic biological functions such as the multivalent interaction of the glycopolymers 

with lectins [1,2].  In our ongoing studies on the synthesis of glycopolymers, the glycocluster effect induced by 

glycopolymers in carbohydrate–protein interactions is the most important function [3,4].  A variety of 

glycopolymers as well as corresponding glycomonomers have been reported, however, unique polymer-type 

multivalent bioprobe has not been established.  In this study, we describe a conventional way for construction of 

glycopolymers using commercially available reagents and 4-chloromethylstyrene as a starting material, and the 

biological properties of the glycopolymers having N-acetyl-D-glucosamine (GlcNAc) moieties for wheat germ 

agglutinin (WGA) as a model protein. 

RESULT AND DISCUSSION: 

Glycopolymers having various densities of carbohydrate residues were efficiently synthesized from 

commercially available chloromethylstyrene.  Since preparation of water-soluble glycopolymers had been 

accomplished, we focused on interaction between the glycopolymers and lectin [5].  The glycopolymers having 

GlcNAc residues as pendant tops reminded us to use WGA, which is a plant protein and binds to GlcNAc 

residues with high specificity [6].  Thus, biological evaluation of the glycopolymer 9a–9d against WGA was 

preliminarily examined on the basis of fluorescence measurement.  Changes by addition of GlcNAc derivatives 

were analyzed on the basis of the Hill plot.  In our previous report, Ka of GlcNAc was 8.2 ×103 M-1 [7].  On the 

other hand, association constant Ka was estimated to 1.8-4.2 × 105 M-1 by using GlcNAc polymers prepared here.  

Interestingly, the difference in fluorescence intensity was the largest when copolymer 9d was used as a substrate.  

This phenomenon indicates a significant change around the tryptophan residue located at or near the binding 
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sites of WGA.  From the results, binding activities of the glycopolymers for WGA were estimated and showed 

higher affinity than GlcNAc itself due to a sugar-clustering effect.  Since recent literature suggested attractive 

structure-activity relationships between cluster-type GlcNAc derivatives and WGA [8], further transformation of 

the styrene derivative and the binding properties for WGA are now under investigation.  In conclusion, results 

show that this methodology can be applicable for construction of various polymer-type bioprobes using another 

carbohydrate chains. 

 

 

 
 

Figure 1:  Synthetic scheme for the polymer as multivalent bioprobe. 

EXPERIMENTAL:  

The styrene derivative was synthesized from chloromethylstyrene.  The carbohydrate moiety (GlcNAc 

derivative) was prepared from GlcNAc and triethylene glycol.  Oxazoline 4 was coupled with triethylene glycol 

in the presence of CSA to give glycoside 5, which was taken TEMPO oxidation followed by condensation with 

amine 3.  The coupling product was temporally acetylated in order to purify to afford acetate 7.  Finally, 

quantitative deacetylation for ester 7 was performed to give carbohydrate monomer 8.  Since preparation of a 

glycomonomer was completed, we used the monomer for polymerization.  Carbohydrate monomer 8 and an 

appropriate amount of acrylamide were polymerized to give corresponding glycopolymer 9a–9d.  A couple of 

glycopolymers were obtained and the biological evaluation of the glycopolymers was tested.  We selected to use 

WGA as a model protein, which is a well-known lectin and binds to GlcNAc residues.  Thus, biological 

evaluation of the glycopolymer 9a–9d against WGA was preliminarily examined on the basis of fluorescence 

measurement. 

CONCLUSION: 

We successfully synthesized the glycopolymer showing multivalent bioprobes.  Glycopolymers were evaluated 

for their interaction against WGA on the basis of fluorescence change of tryptophan in WGA, and their 

glycocruster effects values were obviously observed. 
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ABSTRACT: 

The avidin-biotin system is a fundamental technology in biomedicine for immunolocalization, imaging, 

nucleic acid blotting and protein labeling. Because of high affinity between biotin and avidin synthetic 

assembly of the biotin and other bioactive compounds are of great interest in biochemical and biomedical 

research fields in order to evaluate activities of the bioactive compounds. N-Acetyl-D-glucosamine (GlcNAc) 

monomer was synthesized by the glycosylation followed by biotin coupling using DMT-MM coupling 

reagent[1] to form biotin-GlcNAc conjugate as an attractive bio-probe. The DMSO-soluble GlcNAc 

monomer was evaluated for its interaction against Wheat germ agglutinin (WGA) on the basis of 

fluorescence change of tryptophan in WGA. 

 

KEYWORDS: Bio-probe, Biotin, Glycomonomer, Tryptophan. 

INTRODUCTION: 

Interactions between carbohydrates and lectins are subjected to intensive studies due to their roles in cellular 

events like fertilization, cell signaling, immune function, genomic activities, and host-pathogen recognition or 

cancer metastasis.[2] Usually, the lectin-carbohydrate interaction is not so strong, but can be enhanced via several 

modifications in carbohydrates.[3] However, to the best of our knowledge there are surprisingly few reports on the 

linear linkage of GlcNAc via biotin-avidin interactions. In this paper we describe the synthesis of biotinylated 

GlcNAc monomer-using 6-chlorohexanol as linker and further modifications via organic synthesis leads to a 

formation of unique bio-probe. Driven by the high demand for sensitive and specific tools for optical sensing and 

imaging, bio-probes with various working mechanisms and advanced functionalities are flourishing at an 

incredible speed.  Like other bioaffinitive pairs, biotin and avidin have a high affinity the dissociation constant is 

measured to be (Kd ~ 10-15 M). This strong affinity has been employed to modify surfaces, nanoparticles and 

even nano- and micro- hydrogels for sensing and drug delivery purpose.[4] Avidin has four binding sites for biotin 

with a stoichiometry of 1:4 of avidin/biotin. Before the synthesis and characterization of the complete avidin-

biotin-GlcNAc-WGA complex, this study examines the intermolecular interaction between WGA and 

glycosylated biotin as a function of the GlcNAc molecular weight. Wheat germ agglutinin (WGA) from 

Triticum vulgaris is a stable homodimer protein specific for N-Acetylneuraminic acid and N-Acetylglucosamine 

(GlcNAc). Each monomer of this lectin is organized into four domains containing adjacent ―primary‖ and 

―secondary‖ binding sites with different affinities for GlcNAc.[5] These structural features and the close 

proximity of binding sites (i.e. 14-15 Å) make this lectin an excellent biological model to investigate multivalent 

carbohydrate-protein interactions and evaluate the influence of structural modifications of 

glycomonomers/glycopolymers/glycoclusters.[6] In that case the four molecule of biotinylated GlcNAc can bind 

simultaneously to the tetrameric avidin along with WGA to form a big complex structure. We believe that an 

ideal avidin-biotin-GlcNAc-WGA complex has size higher than that of biotinylated GlcNAc.  
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EXPERIMENTAL:  

Synthesis of GlcNAc-biotin conjugate 

In this research N-Acetyl-D-glucosamine (GlcNAc) is used as a target carbohydrate. The carboxyl group of 

biotin is the site of attachment of the molecule and in first few steps we introduced amino containing linker to the 

particular carbohydrate and after completion of those steps we made an interaction between carboxyl group of 

biotin with amino group linker attached with sugar through an amide bond in the presence of DMT-MM 

coupling reagent (Scheme 1.). The analysis of synthesized compounds was carried out by thin layer 

chromatography (TLC), melting point (mp), infrared spectroscopy (IR), nuclear magnetic resonance (NMR), 

mass spectroscopy (MS) and finally elemental analysis. 

 

 
Scheme 1. Synthesis route of GlcNAc-biotin conjugate. Reagents and conditions: (a) Ac2O/Et3N, Py, rt, 4 h; (b) 

TMSOTf/Et3N, DCE, 50 °C, 5 h; (c) CSA/6-Chlorohexanol, DCE, 90 °C, 3 h; (d) NaN3, DMF, 80 °C, 20 h; (e) 

NaOMe, MeOH, rt, 2 h; (f) TPP, H2O/THF, 0 °C, 15 min, rt, 24 h; (g) Biotin/DMT-MM, DMF, 0 °C, 15 min, rt, 

10 h; (h) Ac2O, Py, 0 °C, 15 min, rt, 15 h; (i) NaOMe, MeOH, rt, 3 h. 

CONCLUSION 

We have synthesized a novel biotinylated-GlcNAc by attaching a linker in between with optical rotation of 

= -55.62°. The synthesized derivative then interacted with WGA (Ka=9.62 X 103 M-1 ) in comparison to 

interaction of WGA with GlcNAc (Ka=5.356 X 103 M-1 ). Avidin-biotin-GlcNAc reaction took place and purified 

by dialysis. 
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ABSTRACT: 

This paper describes the binding of metal ions through selective reagent having the special importance to broad 

areas of analytical chemistry and separation science. Bulk liquid membrane transport of Mg2+ and Ca2+ was 

carried out through dipropyleneglycolmonomethyletherbis- (acetoacetate) (A1) and dipropyleneglycoldibenzoate 

(A2) immersed in organic membrane viz. 1,2-dichloroethane (DCE), chloroform and carbontetrachloride from 

picrate, dinitrophenolate and orthonitrophenolate salts. It was observed that the used podands have good 

efficiency to transport Ca2+ over other metal ions from its picrate salt. The technique offers the advantages of 

active transport, possible usage of expensive carriers, high selectivity, low capital and operating cost in textile 

and food industry, hydrometallurgy, medicine, biotechnology and environment protection. 

KEYWORDS: Transport; Carrier; Picrate; Selectivity. 

INTRODUCTION 

The growth of applications based on membrane processes mimics the active sites in naturally occurring 

biological molecules and are very selective and sensitive sensors for analyzing the chemical composition of a 

medium, the environment or an organism through the determination of the concentration of the substances of 

interest. 

The receptor properties of the podands1 make these compounds potentially very useful in the area of analytical 

chemistry e.g. ion selective electrodes, ion-channel sensors (ICSs), chemically modified electrodes (CMEs), 

solubilization of unusual species, cation transport, phase transfer catalysis, indicators, isotope separation etc. 

Experimental Method 

Bulk liquid membrane transport experiment was carried out in a U-type2 cell containing ionophore solution (25 

ml), metal salt solution as a source phase (10 ml) in one end of tube and double distilled water as receiving phase 

(10 ml) in another end.  

Result and Discussion 

The facilitated transport of alkali and alkaline earth metal cations through bulk liquid membranes was examined 

using non cyclic ionophores. With this simple transport studies using BLM system, we have tried to study the 

behavior of both ligands as ionophores and the effect of  nature of ionophores, , effect of anions and membrane 

solvent used on the amount of MZ+ transported. 

mailto:poonam.chem@jecrc.ac.in
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The liquid membrane transport technique contains two processes in a single stage in extraction of the metal ion 

from aqueous source phase to the membrane containing the carrier and reextraction of this metal ion from the 

membrane to aqueous receiving phase [Scheme I]. Hence, the overall transport process consists of a mixture of 

diffusion steps and complexation/decomplexation reaction at two independent and possibly different interfaces3. 

Nature of ionophore 

From the reported results, it was observed that all the ionophores (A1 to A5) are highly specific for Ca2+ in 

comparison to Mg2+ during transport. 

A2 transports maximum amount of Ca2+ which is quite consistent with the ion-dipole interaction between metal 

ion and ethereal oxygens as well as π electron density4 of aromatic moiety of ionophore which provides 

intermediate stability to the complex through pseudocyclic conformation.  

Effect of cation 

It has been observed that all ionophores are good carriers for the transport of Ca2+ among other cations (Li+, Na+, 

K+ and Mg2+). Ca2+-ionophore interaction provides loose complex, which easily get dissociate at the 

membrane/receiving phase interface, leading to more cation being transported into the aqueous receiving phase. 

Effect of anion  

The trend of the effect of anion towards cation transport with all ligands is Pic⁻ > Dnp⁻ > Onp⁻, but the amount 

transported is different. 

This is because that the charge on picrate anion is self stabilized due to more delocalization of the charge than 

dintrophenolates and orthonitro-phenolates and hence less associated with the cations as well as picrate allows 

smaller Gibbs‘s free energy of hydration5-6 and faster cation transport. 

Effect of Membrane 

DCE membrane seemed to be more effective than chloroform and carbotetrachloride [Fig. 1]. This may be due to 

the higher dipole moment of DCE which solvates ions the best. In the presence of an aqueous MZ+ salt solution, a 

fraction of C2H4Cl2 form 1,2-ethanediol, which act as a supporting ionophore with used non cyclic ionophore. 

So, it enhances the transport of cation across it towards receiving phase than other two membranes. 

 

Scheme I: Representation of metal ion transport from source aqueous phase to receiving aqueous phase through 

bulk liquid membrane impregnated with ionophore  
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Fig. 1: Effect of anions on amount of cation transported by A2 in 1,2-dichloroethane 
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ABSTRACT: 

Theoretical investigation of the hetero-Diels-Alder (HDA) reaction of benzaldehyde with 2,3-dimethyl-1,3-

butadiene (DMB) at the B3LYP/6-31G(d,p) level reveal that the reaction involves high activation energy barrier 

of 30 kcal mol-1. On using AlCl3, BF3, EtAlCl2, Zncl2 or TiCl4 as catalyst activation energy barrier decreases to 

12.26, 14.59, 14.34, 18.81 and 17.44 kcal mol-1, respectively. In all cases in the presence of catalyst except TiCl4 

the reactions were found to follow concerted mechanisms, whereas in the presence of TiCl4 stepwise mechanism. 

KEYWORDS: hetero-Diels–Alder reaction, theoretical investigation, Lewis acid catalyst. 

INTRODUCTION: 

The hetero–Diels-Alder (HDA) reaction of the carbonyl compounds with conjugated dienes is an important 

method for the preparation of wide variety of substituted dihydropyrans.[1] Theoretical investigation of the HDA 

reactions has been carried out though to a very limited extent. It has been reported that an uncatalyzed HDA 

reaction follows a concerted mechanism via an asynchronous transition state. However, in the presence of 

catalyst the cycloaddition involves either a concerted mechanism with an asynchronous transition state or a 

stepwise mechanism.[2] Under the present studies we undertook the experimental and theoretical investigation of 

HDA reaction with DMB and isoprene. In this paper we report our theoretical results. 

RESULT AND DISCUSSION: 

To investigate the mechanisms of the HDA reactions of the aromatic aldehydes in the absence of the catalyst and 

also in the presence of five catalysts, we computed following model reactions at the B3LYP/6-31G (d,p) level. 

C

H

O

R1

Z

+

Me

Me

TS

1a-f
2 3a-f

O

Me

Me

R1

Z

H

1,3        Z

a        NIL

b      AlCl3
c        BF3

d      EtAlCl2
e      ZnCl2
f         TiCl4  

 

Table 1. Computed reactions of benzaldehyde with DMB in the absence of the catalyst and in the presence of a 

catalyst. 

Reac. No. Z TS 
Relative Energy (kcal mol-1) 

H≠ H  

1 Nil TS1 29.72 (30.47) -9.71 (-8.45) 

2 AlCl3 TS2 12.29 (12.03)  

3 BF3 TS3 14.59 (14.24) -12.29 (-9.48) 

4 EtAlCl2 TS4 14.34 (14.71) -4.63 (-2.67) 

5 ZnCl2 TS5 18.81 (18.56)  

6 TiCl4 TS6 17.44 (15.29) -2.50 (-0.54) 
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The B3LYP/6-31G(d,p) optimized geometries of the transition structures, TS1-6 involved in the HDA  reaction 

nos. 1-6 are shown (Figure 1). 

 

 

Figure 1: Optimized geometries of the transition structures, TS1-6. 

 

 

It is noteworthy that polarization of the LUMO centred on the carbonyl group of benzaldehyde is not much 

altered on its complexation with AlCl3, BF3, EtAlCl2 and Zncl2, although their energies are lowered. It explains 

the involvement of a concerted transition state in all the three cases. However, on complexation with TiCl4, 

polarization of the LUMO on the carbonyl group changes remarkably. Due to this reason, carbonyl carbon 

becomes significantly positively charged, thus inducing a stepwise ionic mechanism. 

COMPUTATIONAL METHODS: 
In the present study all geometries of the reactants, cycloadducts and the corresponding transition structures were 

optimized in the gas phase at the B3LYP/6+31G(d,p) level of theory using Gaussian 03 suite of program,  

generating basis sets at the 6-31G(d,p) level. 

CONCLUSION: 
We have demonstrated theoretically that the HDA reactions of the benzaldehydes with DMB can be catalyzed by 

Lewis acid, namely AlCl3, BF3, EtAlCl2, Zncl2 or TiCl4. In the case of the first four catalysts, the reaction follows a 

concerted mechanism with the asynchronous transition states, but TiCl4 catalyzed reaction occurs through a 

stepwise ionic mechanism involving a zwitterionic intermediate. 
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ABSTRACT 
Transition metal complexes (Mn, V, Mo), derived from 6-nitro-1H-indol-2,3- dione and 2-aminobenzenethiol 

have been characterized on the basis of elemental analysis, molecular weight determinations and spectral studies 

including IR, 1HNMR, UV, ESR and X-ray studies. The spectroscopic results show the involvement of sulphur 

and azomethine nitrogen in coordination to the central metal ion. The magnetic moment values of the manganese 

(II) complexes are in the range of 5.82 – 6.12 B.M suggesting a high spin state of manganese in these complexes. 

On the basis of spectral studies, tetrahedral geometry for the manganese (II) complexes and octahedral geometry 

for the dioxomolybdenum (VI) complexes have been proposed. In case of oxovanadium (V) complexes, 

vanadium is in penta- or hexa- coordinated environments. Antimicrobial effects of some representative ligands 

and their complexes on different species of pathogenic fungi and bacteria have also been recorded. Further also, 

these complexes were tested for their anti-fertility activity. 

GENERAL TERMS  
Heterocyclic compounds of transition metals. 

 

KEYWORDS  
Schiff base ligand, manganese (II), dioxomolybdenum (VI) and oxovanadium (V). 

INTRODUCTION  
Several Schiff base complexes have been synthesized as models for some of these metalloproteins 1-3. Schiff base 

ligand containing hard, soft ONS donor atoms play an important role in anti-micrbial activity 4-6. 

O

Mn

N

O

N

Cl  

 
OBJECTIVE  
The synthesis, characterization and biological activity of Schiff base complexes derived from heterocyclic 

ketones. 
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METHODS  
The starting material of Mn, Mo and V were purchased from Lancaster. The benzothiozolines were prepared by 

the condensation of 2-amino benzenethiol with 6-nitro-1H-indol-2, 3- dione in 1:1 molar ratio in ethanol. The 

reaction mixture was stirred for 3, 4 hours and separated solid was removed by filtration, re-crystallized from 

ethanol and dried in vacuo. All the products were yellow. The unimolar and bimolar complexes were prepared. 

 

          MnCl2.4H2O + NXH                           1:1                   [ MnCl(NX)H2O] + 3H2O +  HCl 

                                                             

          MnCl2.4H2O + 2NXH            1:2                     [Mn(NX)2] + 4H2O+2HCl 

                 

The bimolar reactions of dioxobis (2, 4-pentanedinato) molybdenum(VI) with the ligand may be represented as 

follows. 

MoO2(C5H7O2)2 + 2NXH                          1:2                             MoO2(N
X)2] + 2C5H8O2 

Vanadium oxytrichloride reacts with one or two equivalents of the sodium salts of the ligands in anhydrous 

solvent by succesive replacement of chloride to give products of the types [VOCl2(N
X)] and [VOCl(NX)2] .                                     

  

VOCl3 + NXNa                          1:1                   VOCl2(N
X)] + NaCl                                                

VOCl3 + 2NXNa                            1:2                    VOCl(NX)2] + 2NaCl                                                

NX = Donor system of the ligands and X =O or S 

RESULT AND DISCUSSION  
The spectral and elemental analysis represents the structure of the metal complexes. The synthesized ligand and 

their corresponding metal complexes were tested against pathogenic fungi viz. Macrophomina phaseolina, 

Fusarium oxysporum and bacteria viz. Bacillus substilis, Klebsiella aerogenous. Due to the sulphur present in the 

compound inhibit the growth of the fungus. These complexes also show 80 to 90 % anti-fertility activity. 

CONCLUSION 

The Schiff base metal complexes are good bioactive drugs as it shows antibacterial, antifungal and antifertility 

activity. 
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Study of Surface Disinfectants Effect on Contamination and Healthy 

Cultured Established in Asparagus Racemosus Cultivars Explants. 

Anurag Jain*, Pawan Kumar and Sumer Singh 
Department of Biotechnology, School of Life Sciences,  

Singhania University, Pacheri Bari, Jhunjhunu, Rajasthan, India 

ABSTRACT 

The present investigation was undertaken to study the effect of surface disinfectants of mercuric chloride and 

sodium hypo-chlorite on contamination and healthy cultured established in Asparagus racemosus cultivars 

explants. Two sterilants, sodium hypochlorite (0.5 % and 1.0 %) and mercuric chloride (0.1 %) were used both 

singly and in combination for surface sterilization of explants under different exposure time ranging from 3 to 7 

minutes. The observations were recorded regularly up to 30 days with respect to the dead cultures, infected 

cultures and healthy cultures. Result showed that the treatment combination of Sodium hypochlorite (1.0%) for 7 

minutes followed by HgCl2 (0.1%) for 5 minutes gives the highest percentage of aseptic culture establishment in 

vitro condition. 

KEYWORDS: Asparagus racemosus, Surface disinfectants, Mercuric chloride and Sodium hypo-chlorite. 

INTRODUCTION 

Asparagus racemosus wild is a multidimensional medicinal plant. Family Liliaceae English name Asparagus, 

Indian name Shatmuli, Satavari, (Sanskrit) Satawar,  satavari, (Hindi) , Its distribution tropical  and subtropical 

India. It is straggling or scan dent, much branched, spinous shrub. The plant is a climber growing to 1-2m in 

length. The leves are like pine needles, small and uniform. The inflorescence has tinny white flowers, in small 

spikes. The roots are finger like and clustered1. It has thorny branches the ripen fruit is small, round and red. 

Seeds are black. Stem woody, whitish gray or brown armed with strong, straights or reduced  spines, 5-13mm 

long; cladodes more or less acicular, 2-6 Nate, falcate; finely acuminate; leaves reduced to sub-erect or sub-

recurred spine, fragrant, small profuse in simple or branched racemes up to 7m long; scarlet, tri-lobed, 4-6 in 

diameter2. Its phytoestrogen properties are extensively used in combating menopausal symptoms and increasing 

lactation3. It also has antioxidants4 and  properties and is widely used in Ayurveda for treating dyspepsia5. The 

major active medicinal constituents are steroidal saponins shatavarins I-IV that is present in the roots of the 

plant6. 

There is nothing to hoist in speaking that A. racemosus is a doctor. It is suggested in nervous disorders, 

dyspepsia, diarrhoea, dysentery, neuropathy, cough, certain infectious disease7. Root paste which stimulates milk 

secretion, is used as an invigorating tonic to lactating women and live stock. It is taken to treat high fever. Root 

tubers are fed to get relief from milking disorder of cattle, which is regarded as appetizer. They are also useful in 

dysentery, tumors, inflammations, disease of blood and eyes, throat complains, tuberculosis leprosy, epilepsy and 

high blindness. Roots are also used in disease of Kidney and liver, scalding urine, gleets. Fruits are eaten to treat 

pimple8, 9. The whole plant is used for treatment of diarrhoea, Diabetes, and Rheumatism. Seed are also used for 

blood purification.                                    

METHOD 

Sterilization of explants: Young stem segments, young shoot tip and seeds were surface sterilized, by first 

washing them in Extran detergent in running tap water for 10 - 15 min to remove soil particles and debris, after 
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that were wash with Bavestin (100mg/ml) 2-3 drop in 100 ml water then wash were with distilled water, dipping 

in absolute alcohol for 2 min. before transferring the explants in sterile environment (Laminar Air Flow Cabinet). 

Explants were then dipped in double distilled water, treated with Sodium Hypochlorite solution (0.5-1.0 %) for 

different period of exposure (3, 5, and 7 minutes) followed by 4 times washing with sterile water (Table 1) and 

treated with 0.1 % HgCl2 for different period of exposure (3 and 5 minutes). they were thoroughly washed 4 

times in sterile double distilled water. This entire treatment was carried out at low temperature to prevent damage 

to the shoots. 

 

Table 1: Sterilants, concentration and exposure time for sterilization of   Asparagus Racemosus explants. 

   

Treatment Sterilants Concentration
 

(%)
 

Exposure time 

(Min.) 

T1 Sodium hypochlorite 0.5 3 

T2 Sodium hypochlorite 0.5 5 

T3 Sodium hypochlorite 0.5 7 

T4 Sodium hypochlorite 1.0 3 

T5 Sodium hypochlorite 1.0 5 

T6 Sodium hypochlorite 1.0 7 

T7 HgCl
2

 0.1 3 

T8 HgCl
2

 0.1 5 

T9 Sodium hypochlorite 1.0 5 

 HgCl
2

 0.1 5 

T10 Sodium hypochlorite 1.0 7 

 HgCl2 0.1 5 

RESULTS AND DISCUSSION 

Survival Percentage of Nodal Explants: The cultures infected with fungus and bacteria did not survive for long 

period and turned whitish and yellow. On the other hand, those free from infection remain green and considered 

as survival cultures. two procedures of surface sterilization were tried in the present study. For sterilization of 

explants two different chemicals i.e. sodium hypochlorite (0.5 % and 1.0 %) and Mercuric chloride (0.1%) were 

used for the present study with treatment duration of 3, 5, and 7 minutes for sodium hypochlorite and 3 and 5 

minutes for Mercuric chloride respectively. 

In this study, the treatment combination T10, T9, T6 and T5 were found to be the best combination with regard to 

achieving highest percentage of contamination frees healthy culture, whereas in case of treatment combination 

T10, T9, T6 and T5 gave the best result following the disinfection procedure described in the materials and 

methods section. T10 gave the best results with regard to percent of health culture establishment with 90 per cent 

(Table 2). 

Effect on infection of cultures: 

Result showed that with increase in exposure time the infection was decreases in both the chemicals. The 

infection was notably much lower in the NaOCl (1.0 %) and HgCl2 (0.1%) with 7 and 5 minutes duration (T10) 

respectively. The single treatment either with NaOCl or HgCl2 showed higher infection (Table 2) 



Applied Science for Advancement of Research and Industrilization 

82    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

Effect on healthy cultures (overall survivals): 

The data depicted in the table 2 indicate that with the increase in concentration and exposure duration of both the 

chemicals the survival rate was also increased. The survival obtained with 7 minute of NaOCl followed by 5 

minutes of HgCl2 (T10) treatment was significantly higher than all other concentration and exposure duration of 

both the chemicals. 

Suitable sterilization chemical combination: 

While comparing the effect of HgCl2 and NaOCl, comparatively the NaOCl was found better than HgCl2. A 

treatment combination of Sodium hypochlorite (1.0%) for 7 minutes followed and HgCl2 (0.1%) for 5 minutes 

resulted the highest percentage of aseptic culture establishment in in vitro condition followed by Sodium 

hypochlorite (1.0%) for 5 minutes and HgCl2 (0.1 %) for 5 minutes and Sodium hypochlorite (1.0%) for 7 

minutes alone. 

The treatment of nodal explants with sodium hypo chlorite  for 7 min followed by mercuric chloride for 5 min. 

was found to be the best in respect of explants survival (90%) (Table-2) and reduced explants contamination 

over the other treatments. Sodium hypo chloride has bactericidal action and is generally used for surface 

sterilization and also helps in the controlling the microbial infection in the case of shoot proliferation. 

 

Cultivar Treatment 

No. of 

explants 

inoculated 

 

No. of explants 

contaminated 

No. of healthy 

cultures 

established 

 

% 

Contaminat

ion 

 

% of health 

cultures 

establishment 

Asparagus 

Racemosus 

T1 20 12 8 60 40 

T2 20 10 10 50 50 

T3 20 8 12 40 60 

T4 20 7 13 35 65 

T5 20 6 14 30 70 

T6 20 5 15 25 75 

T7 20 11 9 55 45 

T8 20 7 13 35 65 

T9 20 4 16 20 80 

T10 20 2 18 10 90 

 

Table 2: Effect of surface disinfectants on percent contamination and number of healthy cultured 

established in Asparagus Racemosus cultivars explants. 

Contamination: The treatment with sodium hypochlorite for 7 minutes and the washing with mercuric 

chloride for 5 minutes reduce the microbial infection from 30 to 50%. 

DISCUSSION 

In the following paragraphs results obtained in the different experiments have discussed in the light of 

available literature. 

Culture Establishment: Asparagus racemosus ( A. racemosus) has a variety of usages. The first step on 

initiating in vitro culture is to successfully control the fungal as well as bacterial contaminations. The general 
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surface sterilization procedure i.e. mercuric chloride for 5 min. failed to control the microbial infection in the 

explants. 

Hence, two procedures of surface sterilization were tried in the present study. The treatment of nodal explants 

with mercuric chloride for 5 min followed by sodium hypo chloride for 5 min. was found to be the best in respect 

of explants survival (90%) and reduced explants contamination over the other treatments. Sodium hypo chloride 

has bactericidal action and is generally used for surface sterilization and also helps in the controlling the 

microbial infection in the case of shoot proliferation. 

In other experiment study reported in Sodium hypochlorite is the most commonly used disinfectant for 

surface sterilization of banana explants10, 11, 12. Some other investigators have replaced sodium 

hypochlorite with low concentration of mercuric chloride13, 14, 15, 16 . Double disinfection method has 

also been applied by some researchers, where first large size ex- plants are disinfected, followed by 

shoot tip excision and finally disinfection by some other chemical agents17, 18, 19, 20. 

REFERENCES 

1. Purohit, S.S. and Vyas, S.P. (2004). A scientific approach including processing and tiniancial guidelines of 

Asparagus racemosus Jhodhpur Agrbios, 62 4p., tables, ISBN 81 7754-214 -216. 

2. Dutta, N.  K.,  Roy,  R.  N.  and Chavan, S. R.  (2007). Steroid saponins from the roots of Asparagus 

racemosus Willd. N. 0. Liliaceae, JRIM. 6(2):I32-138. 

3. Sabins, P.B., Gaitonde, B. B., Jatmalani, M. (1968). effect of alcoholic extract of Asparagus racemosus on 

mammary gland of rats. Indian]. Exp. Bid.6:55-7 

4. Kamat, J. P., Boloor, K. K., Devasangaram, T. P. A. and Venkatachalain, S. R. (2000). Antioxidant 

properties of Asparagus racemosus against damage induced by gamma radiation in rat liver, mitochondria 

71(3):425-435. 

5. Dalvi S.S., Nadkarni P.M. and Gupta K.C. (1990). Effect of A. racemosus (Shatavari) on gastric emptying 

time in normal healthy volunteers. Journal of Postgraduate Medicine 36: 91—94. 

6. Sairam, K., Priyambada, S., Aryya,  N. C. and Goel,  R.K. (2003).  Gastroduodenal ulcer protective 

activity of Asparagus racemosus: an experimental, biochemical and histological study J Ethanopharmacol, 

86: 1-10. 

7. Goyal,  R.  K. ,  Singh,  J.  and Lai,  H.  (2003).  immunomodulatory activity of Asparagus racemosus on 

systemic Th1/Th2 immunity: Implications for immunoadjuvant potential Indian jurnal Med Sci, 57(9): 

408-414 

8. Dutta, N.  K.,  Roy,  R.  N.  and Chavan, S. R.  (2007). Steroid saponins from the roots of Asparagus 

racemosus Willd. N. 0. Liliaceae, JRIM. 6(2):I32-138. 

9. Rajbhandari K.R., 2001. Ethnobotamy of Nepal, j.sci. Ethnobotanical society of Nepal (ESON) 

Kaihmandup p-93. 

10. Cronauer S.S., and Krikorian A.D. (1984a). Multiplication of Musa from excised stem tips. Annals of 

Botany. 53 (3): 321-328. 

11. Mendes B. M. J., Mendes F. J., Tulmann Neto A., Demétrio CGB and Pieske OR. (1996). Efficacy of 

banana plantlet production by micropropagation. Pesqui Agropecu Bras 31: 863–867. 

12. Muhammad Aish, Hussain Iqbal, Naqvi S.M. Saqlan and Rashid Hamid. (2004). Banana Plantlet 

Production through Tissue Culture. Pak. J. Bot., 36(3): 617-620. 

 

  



Applied Science for Advancement of Research and Industrilization 

84    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

Biosynthesis of Silver Nanoparticles Using Spinach Leaf Extract 

Madhvi Saini, Kailash Chandra Sharma and Manju Sharma 
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ABSTARCT 

In the present study, cost effective and environment friendly silver nanoparticles were synthesized from the leaf 

extract of Spinach, as reducing agent. The nanoparticles were characterized by using UV-visble, SEM (Scanning 

Electron Microscope). These nanoparticles were found to be highly toxic against different multi drug resistant 

human pathogens. This suggests that silver nanaoparticles could be utilized in medical industries. 

KEYWORDS: Silver nanoparticles, green synthesis, antimicrobial activity activity, and SEM 

INTRODUCTION 

Nanotechnology deals with the development of nanometer sized materials. (Salata, 2004).  Particles with a size 

up to 100 nm are usually referred as nanoparticles and they exhibit completely new properties based on their 

size, distribution and morphology (Atyavani et al, 2011). 

Chemical synthesis methods lead to presence of some toxic chemical absorbed on the surface that may have 

adverse effect in the medical applications. Green  synthesis provides advancement over chemical and physical 

method as it is cost effective, environment friendly, easily scaled up for large scale synthesis and in this method 

there is no need to use high pressure, energy, temperature and toxic chemicals.  Synthesis of silver nanaoparticles 

through biological reduction method was proposed by  Sastry et al 2003, and the term ―Green nano synthesis‖ 

has been proposed for the synthesis of nanoparticles through biological route by Banu et al , 2011 .The 

development of reliable green process for the synthesis of silver nanoparticles is an important aspect of current 

nanobiotechnology research. 

Silver has long been recognized as having inhibitory effect on microbes present in medical and industrial process 

(Jose et al, 2005; Lok et al, 2007). The silver nanoparticles show efficient antimicrobial property compared to 

other salts due to their extremely large surface area, which provides better contact with microorganisms. 

Nanoscale materials have emerged as novel antimicrobial agents owing to their high surface area to volume ratio 

and the unique chemical and physical properties, which increases their contact with microbes and their ability to 

permeate cells (Lamsal et al, 2011). Also, nanotechnology has amplified the effectiveness of silver particles as 

antimicrobial agents (Christensen et al, 2011).In this paper, we report a low-cost, convenient, green synthesis 

approach to obtain large quantities of silver nanoparticles by reduction of silver ions using Spinach leaf extract. 

RESULTS AND DISCUSSION  

The SEM image showed that nanoparticles were spherical, triangular and cuboidal in shape. The antibacterial 

and antifungal activities of the nanoparticles have also been investigated and these particles showed zone of 

inhibition against antimicrobial strains. 

CONCLUSION 

These Nanoparticles showed antimicrobial activity against  bacteria and fungus hence  nanoparticles could be 

used in field of medicine. 
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Antimicrobial Activity of Flavonoids from In Vitro  

Tissue Culture and Plant 

Parts of Important Halophytes of Indian Thar Desert 

Preetpal Kaur 

Biyani Girls College, Jaipur, Rajasthan 

ABSTRACT 

Flavonoids extract from plant parts and callus tissues of Haloxylon salicornicum, Haloxylon recurvum and 

Salsola baryosma (Chenopodiaceae) were screened against microbes' viz., Bacillus cerus, Escherchia coli, 

Salmonella typhimurium, Staphylococcus aureus and Candida albicans adopting disc diffusion method. 

Results were compared with the zone of inhibition produced by commercially available standard antibiotics. 

Maximum activity was observed in flavonoid fraction of callus tissue as compared to plant parts of different 

species.  

KEYWORDS: Antimicrobial activity, flavonoids, tissue culture  

 

INTRODUCTION 

Haloxylon salicornicum (Moq.) Bunge in Boiss, Haloxylon recurvum (Moq.) Bunge ex Boiss and Salsola 

baryosma (Roem. et Schult.) Dandy known as Lana, Khar and Lani, respectively are important halophytic 

species (Chenopodiaceae, shrub) of saline areas of the Thar desert, India. These plants are reported to have 

therapeutic value in the treatment of a wide variety of disease conditions (Burkill, 1985 and Ahmad et al., 

2006,) as well as serve as important source of fuel, fodder and food. 

EXPERIMENTAL 

Through many field visits in different areas of Shekhawati region, medicinal flora has been reported. With the 

help of various authentic literatures and herbal doctors, about 30 plant species have been selected having 

hypoglycaemic activity. During these visits, botanical, ecological and ethno-botanical information of these plants 

have been collected. Observed data has been cross checked. Hypoglycaemic activity of these selected plant 

species has been confirmed with various literatures (research papers and ayurvedic books). 

RESULT AND DISCUSSION 

The present study includes 30 plant species including shrubs, herbs, trees, small trees, under-shrubs and 

climbers. Shekhawati region is characterized with deciduous thorny plant species. There is large scope for 

pharmacological studies. Some areas are rich with important medicinal plants.  

Plants have primary and secondary metabolites which directly or indirectly affect the level of blood glucose. 

Several phytomolecules including flavonoids, alkaloids, glycosides, saponins, steroids, glycolipids, dietary 

fibers, polysaccharides, peptidoglycans, amino acids, etc. obtained from plants have been reported as potent 

hypoglycaemic agents. Table no. 1 contains the active chemical compounds found in the selected plant species 

during the study.  

Plants have different process by which they can regulate the hyperglycemia without any side-effect. Some plants 

directly regulate the insulin secretion from pancreatic beta-cells. Some plants alter the carbohydrate metabolism 

to control hyperglycemia. They can regenerate the damaged pancreatic beta-cells, inhibit the activity of some 

enzymes, increase the utilization of glucose by tissues and increase the level of some anti-oxidant enzymes.  
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Table 1: Active chemicals of Selected Plant species with their references 

S. No. Active Chemical Botanical name of Plants Reference 

1. Alkaloids  Adhatoda vasica, Aegle marmelos, Capparis decidua, 

Vinca rosea, Momordica charantia, Boerhavia diffusa, 

Tinospora cordifolia, Trigonella foenum-graecum and 

Withania somnifera 

8; 19; 18; 5;2; 23; 

15; 23 

2. Polysaccharides Aloe vera and Ocimum tenuiflorum 24 

3. Flavonoids Azadirachta indica, Cassia fistula, Ficus benghalensis, 

Phyllanthus amarus, Moringa oleifera and Calotropis 

procera 

22; 21; 13 

4. Saponins  Azadirachta indica, Boerhavia diffusa, Ficus religiosa, 

Momordica charantia, Tribulus terrestris, Mangifera 

indica 

2; 17; 14; 11 

5. Imidazoline 

compounds 

Tribulus terrestris 10 

6. Glycosides Ficus benghalensis, Psidium guajava, Syzigium cumini 

and Azadirachta indica 

6; 9; 17 

7. Tannins Punica granatum and Phyllanthus emblica 20; 23 

8. Oil componenets Allium cepa, Allium sativum, Ocimum tenuiflorum 7; 4; 23 

9. Elements  Achyranthes aspera, Phyllanthus emblica, Syzigium 

cumini 

3; 16 

10. Dietary fibres  Trigonella foenum-graecum 12 

 

CONCLUSION 

The traditional knowledge of medicinal plants is an age old practice in India. Medicinal plants are much efficient 

to cure Diabetes mellitus without any side-effects. They are safer, easy in availability and no expensive.  

Some areas of the Shekhawati region are biodiversity rich, such as Shakambhari, Lohargarl, Harshnath, Mansa, 

Kirodi, etc. Many hypoglycemic plants are wildly grown in these areas. Such studies support pharmacological 

studies in Shekhawati region. 
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ABSTRACT  

The aim of the present investigation was to study the influence of pH on the prepration and release of the drug 

from the microspheres. Different batches of the microspheres were prepared by altering the pH of TPP solution 

and the concentration of chitosan. The crosslinked microspheres thus prepared by varying the formulation 

variables were evaculated for percentage yield, average particle size, encapsulation efficiency and in vitro drug 

release rate. After performing the above characterization studies based on particle size, percentage yield, 

encapsulated amount of drug and release profile, it was observed that batch prepared at 2% w/v TPP 

concentration, 1% w/v chitosan concentration, stirrer time 30 min, 10 ml volume and pH 9 was best. It may be 

concluded at the end that inotropic gelation method may be widely used to encapsulate a broad range of drugs to 

achieve controlled delivery of drugs. It has the advantage that it is an mild, effective method where harsh 

chemicals are not utilized. 

KEYWORDS : Ciprofloxacin hydrochloride, penta sodium try poly phosphate (TPP), chitosan, inotropic 

gelation method. 

INTRODUCTION- Conventional drug delivery involves the formulation of the drug into a suitable form such 

as a compressed tablet for oral administration or a solution for intravenous administration. These ddosage forms 

have beenfound to have serious limitations in terms of higher dosage required lower effectiveness, toxicity and 

adverse side effect.Controlled drug delivery occur when a polymer is combines with a drug or active agent such 

that the release from the bulk material is pre designed. Controlled release products provide prolonged delivery of 

a drug while maintain its blood concentration with in therapeutic limits.Microspheres are matrix system that 

contain drug through out  their structure and are potential candidates for oral controlles release. Microsphere can 

be defined as solid spherical particles ranging from one to 1000micrometer in size. These particle consist of the 

drug which is the core material and a coating material. The coating material can be of various types ranging from 

natural polymers such as albumin, gelatin chitosan and synthetic polymers such as polyvinyl alcohol and poly 

caprolactone. 

METHOD - STANDARD CURVE OF CIPROFLOXACIN HYDROCHLORIDE  

Standard curve of ciprofloxacin hydrochloride was prepared in 0.1 N HCl buffer, phosphate buffer of pH 6.8, 

hydrochloric acid buffer of pH 1.2 using spectrophotometric method at absorbance 276 nm. 

PREPRATION OF CHITOSAN MICROSPHERE  

Chitosan microsphere were prepared by ionotropic gelation method. In this method chitosan stock solution of 1% 

w/v was prepared by dissolving chitosan in acetic acid at room temperature. The drug ciprofloxacin 

hydrochloride of 0.5 % w/v was dissolved into prepared chitosan solution. Then this solution was gently dropped 

into agitating 2%w/v sodium try poly phosphate solution. The solution was stirred for half an hour. Gel like 

beads were obtained which were air dried for six hour . 
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EVALUATION OF CROSS LINKING CHITOSAN CROSS LINKED TPP MICROSPHERES 

All batches of chitosan TPP microsphere were evaculated for the following properties-  

1) Percentage yield 

2) Average particle size 

3) Encapsulation efficiency 

RESULT AND DISCUSSION: 

BATCH NO. YIELD(gm) Percentage yield() 

B1 0.085 4.07 

B2 0.103 4.92 

B3 0.147 6.85 

B4 0.203 9.77 

B5 0.113 5.40 

B6 0.107 5.09 

B7 0.124 5.93 

B8 0.207 9.66 

B9 0.211 9.83 

Table: Percentage Yield of different batches 

BATCH NO. AVERAGE SIZE (m) 

B1 570.88 

B2 549.84 

B3 422.91 

B4 532.46 

B5 602.27 

B6 619.64 

B7 487.89 

B8 536.09 

B9 545.78 

Table: Particle size of different batches 

BATCH NO. CAPSULATION AMOUNT (g/100ml) 

B1 300 

B2 360 

B3 489 

B4 620 

B5 399 

B6 401 

B7 432 

B8 2401 

B9 4860 

Table: Encapsulation Amount of different batches 
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Maximum yield was obtained in the crosslinked microsphere at pH 3 with 2% Chitosan concentration. Thus, 

percentage yield increases with decrease in pH of the TPP solution. 

The average particle size range was between 422-619 m.  

Maximum Encapsulation amount was obtained at pH 5 and 2% w/v Chitosan Concentration. However, Chitosan-

drug Microspheres with more than 2% w/v chitosan concentration could not be prepared easily as it was difficult 

to drop chitosan solution through needle due to increase in the viscosity of the solution at 2% w/v  chitosan 

concentration. 
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RAPD Analysis of Escherichia Coli Isolated From Water Samples 

H. Kewalramani, Dr. S.N. Chauhan, Mrs Meeta Sharma. 

Biyani Girls College, Jaipur, heena.kramani1590@gmail.com   

ABSTRACT 

The different residential localities in Jaipur are supplied with the water from Bisalpur Dam or are fulfilling their 

needs using groundwater sources like Community Overhead Tanks or the independent bore wells. Since E.coli is 

the indicator organism for the contamination, we have based our study on epidemiology of E.coli in water of 

different areas in Jaipur. The biochemically identified overnight E.coli cultures were used for DNA isolation 

using phenol-extraction method. The RAPD PCR was performed using a single random primer which anneals 

and amplifies regions between the primers. So, we got a specific band pattern and the results were further 

analyzed with the help of the computer software, Quantity 1. For the purpose of epidemiological analysis, it is of 

great importance to use methods with high discriminatory power, excellent reproducibility and ease of 

interpretation and use. 

KEYWORDS: RAPD, E.coli, Water quality, Analysis, DNA. 

INTRODUCTION 

Despite of the fact that water is one of the most closely monitored and strictly regulated resources, Outbreaks of 

waterborne infectious diseases, indicate that each year about 350 million people are infected by waterborne 

pathogens with 10-20 millions succumbing to severe cases. Coliform bacteria are a commonly used bacterial 

indicator of sanitary quality of foods and water. In general, heterotrophic plate counts (HPC) are used to assess 

the overall bacterial quality of drinking water. The drawbacks of these methods confirm the need for new 

detection tools in drinking water surveillance. Molecular tools that are based on the analysis of nucleic acids 

(DNA and RNA) can therefore help to detect and quantify microbial pathogens in drinking water and to analyze 

all bacteria in a given drinking water sample. RAPD PCR amplifies anonymous stretches of DNA. Variation in 

these segments can now be detected by subsequent electrophoretic separation of amplified products on agarose 

gel. The patterns obtained can then used to build dendograms (using UPGMA) representing the similarities and 

genetic differences between different strains obtained. 

METHODS 

a. Collection of water samples: In the present study, we assessed some of microbial communities in water 

samples collected from different areas in Jaipur (Mansarovar, Chandpole, Lal Kothi, Banipark,etc). 

b. Biochemical Characterization: For further specific identification of Lactose fermenting Gram negative 

bacteria cultured on MacConkey agar four biochemical tests are widely employed in the classification of 

bacteria which come under Enterobacteriaceae popularly known as IMViC (Indole, Methyl red, Voges-

Proskauer, Citrate utilization). Apart from these 4 tests, a TSI (Triple Sugar Iron) test is also used to 

distinguish it further. We were able to obtain pure E.coli. 

c. DNA Extraction and RAPD-PCR: DNA was then extracted from these pure cultures using Phenol-

Chloroform-Isoamylalcohol (PCI) method. RAPD- PCRv was then set up using a Primer solely found in 

E.coli. The primer used here has nucleotide sequence: (5-AGAAGCGATG-3) and Primer sequence name: 

GEN15009. 
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d. Agarose Gel Electrophoresis and Phylogenetic Analysis: Band patterns obtained were studies and the 

dendogram was build from the information so obtained.  

 

RESULT AND DISCUSSION 

In the 15 cultures of water from different areas of Jaipur, we obtained bacteria from genus Pseudomonas, 

Escherichia and Proteus. The colonies which gave positive biochemical results for E.coli were chosen and 

subcultured to obtain pure strains. 7 strains were found and their DNA were extracted.  Random primer resulted 

in robust RAPD fragment patterns. Primer typically generated 5 to 7 DNA products for each isolate ranging in 

size from 380bp to greater than 2000bp. With the data analysis done with UPGMA (UPGMA) based on 

Jaccard‘s similarity coefficient by using Phoretex 1D Software (version 5.2) dendrogram was generated with 

genetic distance. 

 
The dendrogram shown above is obtained after the whole analysis to determine the phylogenetic relation 

between the strains of E.coli obtained during our study. The dendrogram shows a wide variation in E.coli 

population in the city. The strains are related to each other to an extent and show clusters depicting similar 

lineage. Strain a3 and a4 show extreme similarity while both of them are least related to a7.   

CONCLUSION 

The results of this study indicate that the E.coli strains are diverse despite of belonging to the same city. 

Indirectly, this may suggest that the environmental effects are associated with genetic alterations, and that the 

similarity observed can be attributed to similar source or ground water flora of same city. . Hence, RAPD 

fingerprinting technique has great potential for the characterization of E.coli isolates that may experience 

genomic changes before or after resistance developed. 
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Synthesis and Characterization of New Annelated bis-(alkoxycarbonyl)-1,3-
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ABSTRACT: 

Synthesis of a new class of anellated azaphospholes, namely 1,3-azaphospholo[1,5-f]phenanthridines has been 

accomplished from the reaction of 5-(alkoxycarbonylmethyl/phenacyl)phenanthridinium bromides with 

phosphorus trichloride in the presence of triethylamine at room temperature. The reaction involves 

intramolecular 1,5-electrocyclization of the initially generated bis(phenanthridiniumylidyl)phosphenium chloride 

accompanied by 1,2-elimination to afford the title compounds in good yields. All the compounds, so obtained, 

are new and have been characterized on the basis of 31P, 1H and 13C NMR studies.  

KEYWORDS: Annelated azaphospholes, 1,5-electrocyclization, 1,3-azaphospholo[1,5-f]phenanthridines. 

INTRODUCTION: 

Azaphospholes are five-membered 6π-electron aromatic heterocycles incorporating a σ2,λ3-phosphorous atom in 

the ring. Several facile methods have been developed, till date, for the synthesis of pyrido-anellated 

azaphospholes involving O/P exchange in 1,3-oxazolo[3,2-a]pyridinium salt, [4+1]cyclocondensation of 1,2-

dialkylpyridinium halides with phosphorus trichloride in the presence of triethylamine and [3+2]cycloaddition of 

N-pyridinium ylides with phosphaalkynes[1]. The last two methods make available the representatives having an 

electron withdrawing group (EWG) at one position only. Another method was developed in our laboratories, 

which is based on the reaction of a N-(alkoxycarbonylmethyl)cycloiminium  bromide with  phosphorus 

trichloride in the presence of triethylamine following 1,5-electrocyclization to afford annelated azaphospholes of 

representatives having EWG on both sides of the P atom[2].  

The present study reports the synthesis of phenanthridine-annelated azaphospholes, namely 1,3-

azaphospholo[1,5-f]phenanthridines, by using the same strategy. 

RESULT AND DISCUSSION 

The reaction of N-(alkoxycarbonylmethyl/phenacyl)phenathridinium bromide (1) with phosphorous trichloride in 

the presence of triethylamine afforded 1,3-bis(alkoxycarbonyl/benzoyl)-1,3-azaphospholo[1,5-f]phenanthridines 

(4) which is confirmed by the appearance of 31P-NMR signal at ~171-176 ppm. 

 

 

Figure 1:  Synthesis of 1,3-azaphospholo[1,5-f]phenanthridines 
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Table:  31P-NMR (CDCl3) and physical data of 1,3-azaphospholo[1,5-f]phenanthridines 4 

 R  31P  

(ppm) 

mp  

(°C) 

Yield 

(%) 

M.wt. % Found (calc.) 

C H N 

4a OCH3 175.5 87-89 38 351.27 65.09 

(64.97) 

4.06 

(4.02) 

3.93 

(3.99)  

4b OCH2CH3 174.9 95-97 15 379.33 66.86 

(66.49) 

4.72 

(4.78) 

3.61 

(3.69) 

4c OCH(CH3)2 171.4 122-124 47 407.38 67.96 

(67.81) 

5.37 

(5.44) 

3.39 

(3.44) 

4d OC(CH3)3 170.8 136-138 41 435.43 68.74 

(68.96) 

5.95 

(6.02) 

3.18 

(3.22) 

4e C6H5 175.2 162-164 64 443.43 78.73 

(78.55) 

4.01 

(4.09) 

3.11 

(3.16) 

EXPERIMENTAL  

Phenanthridinium salts were prepared by the reaction of Phenanthridine and equivalent amount of the alkyl 

bromoacetate or solution of phenacyl bromide in dried tert.-butyl methyl ether. 

To a well-stirred suspension of N-alkylphenanthridinium bromide in dried dichloromethane under nitrogen 

atmosphere, 2 equiv. of dried Et3N was added, followed by dropwise addition of 0.5 equiv. of a solution of dried 

phosphorus trichloride in dichloromethane. After stirring the reaction mixture for 3-4 hrs, appearance of an 

intense 31P NMR signal in the range of  171-176 indicated the formation of 1,3-azaphospholo[1,5-

f]phenanthridine. The compounds have been further characterized by 1H and 13C-NMR spectroscopic data.  

CONCLUSION: 

A new class of annelated azaphospholes, namely 1,3-azaphospholo[1,5-f]phenanthridines has been synthesized via 

1,5-electrocyclization method in order to increase the library of azaphospholes. In analogy with the pyridine- and 

isoquinoline-annelated azaphospholes, the >C=P functionality  of these compounds may undergo [2+4] 

cycloaddition. 
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Bianchi Type I and V Inflationary Cosmological Models in General 

Relativity 

Radhika Goyal 

Biyani Girls College, Jaipur, Rajasthan 

ABSTRACT 

In this paper, we have investigated Bianchi type I and V inflationary universe in the presence of massless scalar 

field with a flat potential. To get an inflationary solution, we have considered a flat region in which potential is 

constant.In Bianchi Type V inflationary universe we have investigate solutions for n=1. The inflationary scenario 

of the modesl is discussed in detail. 

KEYWORDS: Inflationary universe, Higgs field, general relativity. 

INTRODUCTION 

Inflationary universes play an important role in solving a number of outstanding problems in cosmology like the 

homogeneity, the isotropy and the flatness of the observed universe. The idea of an early inflationary phase was 

introduced by Guth in the context of grand unification theories. Rothman and Ellis have investigated that we can 

have a solution of the isotropy problem if we work with anisotropic metrics and show that they can be 

isotropized and inflated undervery general circumstances. We assume a homogeneous space due to the obvious 

difficulties in dealing with non-homogeneous metrics. Using the concept of Higgs field φ with potential V ( φ ), 

inflation will take place if V( φ ) has a flat region and the φ field evolves slowly but the universe expands in an 

exponential way due to vacuum field energy . It is assumed that the scalar field will take sufficient time to cross 

the flat region so that the universe expands sufficiently to become homogeneous and isotropic on the scale of the 

order of the horizon size. In this paper, we have investigated Bianchi type I and V  inflationary cosmological 

models in the presence of massless scalar field with a flat potential. To get a determinate solution, we have 

considered a flat region in which potential is constant. Exact solution for inflationary universe Bianchi Type V 

for n=1 obtained and inflationary scenario is discussed. 

We consider the Bianchi type I metric in the form  

ds2 =-dt2 +A2dx2 +B2dy2+C2dz2…………………(1) 

We consider the Bianchi type I metric in the form  

ds2 =-dt2 +A2dx2 +B2e2xdy2+C2e2xdz2…………………(2) 

 where A ,Band C are functions of t alone. The Lagrangian will be that of gravity minimally coupled to a scalar 

fieldV( φ ) as, 

x…………………………(3) 

Notations have their usual meanings and units are taken so that 8 π G=C = 1.] Now from the variation of S with 

respect to the dynamical fields, we obtain the Einstein field equation 

Rij-1/ 2 Rgij +Λgij=Tij …………….(4) 

With  

Tij=(ρ+p)vivj+pgij+T*ij………………………………(4) 
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and        

……………….(5) 

and  Rij is Ricci Tensor. 

For the deterministic solution of the I and V inflationary models we assume that the component of shear tensor is 

proportional to the expansion i.e. 

 

Which leads 

A=l(BC)n 

Thus the metric (1) for Bianchi I is given by 

ds2 = -dt2+[ ]2dx2+K2e2Ht(dy2+dz2) 

For Bianchi type V metric (2) is given by 

. 

Where 

x = X, 

 (6/N)1/4y = Y 

(6/N)1/4z = Z 

. 

DISCUSSION 

The special volume (R3) increases with time in both models. When T→∞ then R→∞ thus inflation is possible in 

Bianchi Type I and V model when potential V = constent and V = Øn.  For model I the shear →0 when α=0 

and n =1/2. In general /θ ≠ 0. Thus anisotropy is maintained but for α=0, n= ½, the model is isotropized. For 

model V when T→0 then  θ →∞ however when T →∞ then θ → = constant. 
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Certain Integral Transformations Pertaining to the Multivariable A- 

Function 

Pinky Lata and Mukesh Agnihotri 

Biyani Girls College, Jaipur, Rajasthan 

ABSTRACT 

The object of the present paper is to obtain few general multiple integral transformations of the multivariable A-

function, as a kernel product with Fox‘s H-function [3, p. 408] and Laguerre polynomials respectively with the 

general class of polynomial. Several possible cases are also included. 

KEYWORDS: A-function, H-function, Laguerre polynomials, General class of polynomials. 

THE MAIN RESULTS 

 

(i) ])...([)...(...... 111

11
0 0

11

11

1

h

rrrrr

rrr xkxkSxkxkxx  

r

rr

ccC
qq

pp

rr

m

qp
dxdx

Xz

Xz

A
gg

ee
xkxkH rr

rr

r .......
),(),...,,(

),(),...,,(
)...(

1

11
,;...;,:,

,;...;,:,
11

11

11

0,

,

11

11

1

 

rr

rr

mr

ccpCqr

hkk

k
k

k

r

s
AA

k
kk

,;...;,:,

,;...;,:,,
0

1

11

11!

)(
),...,(  

:,...,;)(1,,...,:1

:,...,;)(1,,...,':1

,1111

,11,1

)(

pjrjjjrr

qjrjjjrj

r

jjjjj

NNhkSenNnNS

NNhkSg

r
c

r

j

r

jcjjC

r

jjj

r

j

r

jjj

r

jjj

Z

Z

DdDdBBb

CCAAa

r

r ...
),(;...;),();...;;(

),(;...;),();...;;( 1

,1

)()(

,1

''

,1

)('

,1

)()(

,1

''

,1

)('

1

1 ,             …(1.1) 

Where 

ir

i

r

i

rrri
xkxkxxX )...(... 1

)()(

1

111
,           …(1.2) 

r

rS ...

1

1
,                                        …(1.3) 



Applied Science for Advancement of Research and Industrilization 

99    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

r

r

rrr
kkkk ,...,)...(),...,( 1

1

1

1

11
, …(1.4) 

r

i

r

i

ii
nN

)(

1

)(

1 ... ,              …(1.5) 

And 

r

i

r

i

r

N

ii
kkzZ

)(

1

)(

1
1 ...

11
. S.        …(1.6) 

The above integral formula (2.1) is valid under the following sufficient conditions: 

(a) },...,1{,,0,0,0,0
)(

rjink
i

iiii
, …(1.7) 

(b) ri
i

,...,1,0)Re(   

and 

j

j
r

i
ii

g

mi
NS Re

1

min
)Re(

1

, …(1.8) 

Where 
ii

j

i

j

i
j

D

d
,...,1,Remin

)(

)(

,       …(1.9)  

(c) m, n, q are integers such that  ),,...,1(0,01 pjpandqm
j

 

0,0),,...,1(0
111

1
11

1

p

j
j

q

mj
j

m

j
j

q

j
j

p

j
jj

qj and 

22

1
)arg( ,                                               …(1.9) 

(d) 
k

A
,

are arbitrary constants, real or complex and .0, k  

(e) Conditions corresponding appropriately (1.4) through (1.6) are satisfied by each of the multivariable A-

function occurring in (2.1). Here zH
m

qp

0,

,
 denotes the familier H-function of C. Fox ([3], p. 408, see also 

[5], p. 310). 

(ii) ])...([)...(...... 111

11
0 0

11

11

1

h

rrrrr

rrr xkxkSxkxkxx  



Applied Science for Advancement of Research and Industrilization 

100    BICON 2015-The 10th India Japan Bilateral Conference                               ISBN: 978-93-83462-79-7  

 

r

rr

ccCrr

u

wrr
dxdx

xz

xz

AxkxkLxkxk

r

rr

rr

rr ......)...(.)...(exp
1

11
,;...;,:,

,;...;,:,11

)(

11

1

11

11

11

 

rr

rrhkk

k
k

k

r

Sw

ccC
AA

k
kk

w ,1;...;,1:1,2

1,;...;1,:2,
.

!

)(
),...,(

)!(

)1(

11

11

,
0

1

 

,,...,;1

;);...;;(,,...,;1,,...,;1

11

,1

)('

1111

rr

r

jjjrrrr

wuhkS

AAauhkShkS

r
c

r

j

r

jcjjC

r

jjj

r

j

r

jrrrrjj

r

r

DdDdBBb

CC

...
),(;...;),();...;;(

),();;1(;...;),(),;1( 1

,1

)()(

,1

''

,1

)('

,1

)()(

,1

''

1111

1

1
,    

        …(1.10) 

Where )(
)(

zL
u

w
be the Laguerre polynomial of order u and degree w in z, 

,0)Re(,)Re(,,...,1,0)Re(,0,0,0,0
1

r

i
i

ii

iiii
Srikw      

   …(1.11) 

),...,(
1 r

kk , S and 
i
 being given by (2.4), (2.3) and (2.8), respectively, i

i

iii
kz , i=1,…,r and 

conditions given by (1.4) through (1.6) are assumed to hold the multivariable A-function 
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ABSTRACT 

Environmental toxicology studies the effect of environmental toxicants on the health of all organisms and on the 

different compartments of the environment. Despite the scientific studies carried out over the years, on the toxic 

effects of lead on development of organism, still there are uncertainties over the reproductive effects of different 

levels of lead exposure. The reproductive effects of lead are complex and appear to involve multiple pathways, 

not all of which are fully understood. 

KEYWORDS: Lead Acetate, Environment, Reproduction and Mice 

INTRODUCTION 

In recent years, there has been growing concern on the deleterious effects that many chemicals may have on 

male reproduction. Lead is a wide-spread environmental pollutant, which has been implicated in toxic processes 

that affect several organ systems in man and animals1. Developmental toxicology is an increasingly important 

area of toxicology. It encompasses the study of hazard and risk associated with exposure to toxicants during 

prenatal development and has been expanded by the U.S Environmental Protection Agency to include effects on 

the developmental process until the time of puberty, i.e., until the completion of all developmental processes.  

Lead toxicity is known to humanity since ancient times and mentioned in documents left by the Greeks, Romans 

and Arabs, and even the Egyptians 2.  

MATERIALS & METHODS 

Test Chemical: Lead acetate of S.D. Fine Chem. Ltd. Mumbai was used for the experiments.  

Experimental Design: Female and male mice in the ratio of 4:1 were kept in cages and the day on which sperm 

was detected in the vaginal smear was counted as day 1 of pregnancy. 

Group l: (control group) mothers were gavaged with equal volume of distilled water. 2.  

Group II: (Lead treated group) Lead acetate was administrated via oral gavaging at 320 mg/kg BW to pregnant 

Swiss mice from 10th day of gestation upto 21st day of lactation. 

RESULT & DISCUSSION   

At the time of birth, lead altered regular shape of seminiferous tubules in comparison of control group. 

Gonocytes were not clearly distinguished and spread out in wide range of interstitials tubular space. Testis 

showed decrease number of seminiferous tubules. Several gonocytes can be seen in the center of the 

seminiferous tubule but they were not arranged in regular manner. The seminiferous tubules were separated by 

large number of interstitial tissue made up of mainly other developing cells The present study showed that daily 

doses of lead acetate cause significant alterations in the histology of the mice testis on different developing 

period. The testicular tissue architecture of lead treated animals on both days showed serious damages within the 

seminiferous tubules. Lead treated animals showed reduction in seminiferous epithelium, an empty lumen with 

reduced number of luminal spermatozoa. These findings were in agreement with Moniem et al.,3 who showed 

that lead exposure caused progressive vascular, tubular and interstitial testicular damage. Dorostghoal et al., 4 

reported that degree of reduction in the testis volume, seminiferous tubules diameter and increase in germinal 
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epithelium height from early weeks to 60 days of age. Garu et al.,5 showed that daily doses of lead acetate cause 

a significant decrease in the average body weight and significant alterations in the histology of the mice testis. 

CONCLUSION 

In conclusion, the present study indicates that the histopathological evaluation of testis revealed that lead 

produces the severe histopathological changes in developing testis, which may results in a significant reduction 

of the reproductive capacity during adulthood. 
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ABSTRACT 

This investigation was carried out to find suitable concentrations of Plant Growth Regulators for multiple shoot 

regeneration of from shoot tip explants of Capparis deciduas, collected from different areas of Western 

Rajasthan. As vegetatively propagated plants often get systematically infected with some diseases but the 

symptoms are hardly visible and yield and quality decreases gradually. Therefore micropropagation has been 

used in our study as it has become a potential technology which can become useful for tree improvement and 

propagation. The shoots were successfully regenerated at different concentrations of auxins (NAA/IAA) and 

cytokinins(BAP/Kn). We were able to find suitable concentration combinations for the maximum shoot 

development. 

KEYWORDS 

Capparis, Tissue culture, Shoot regeneration, callus, MS-media, Growth regulators, etc 

INTRODUCTION 

Capparis decidua (Forsk), an important indigenous shrub belongs to family Capparidaceae. It provides food 

(Pickle and Vegetable), fodder, and fuel. Besides, it is known to have medicinal value in cardiac and gastric 

troubles and is commonly used as biofence and its termite resistance wood is used by rural people for making 

handles, cart wheels. Its natural habitat is pediment plains all over the dry regions. The ker fruits are rich in 

carbohydrates and minerals. The present investigation was therefore undertaken with the following objectives: 

a) To develop protocol for multiple shoot induction from shoot-tip explants. 

b) To find out suitable concentration of growth regulators for rooting of in-vitro generated plants. 

 

METHODS 

a. Collection of plant material: In the present study, we have grown seedlings from shoot-tips of Capparis 

decidua collected from different areas of Western Rajasthan. 

b. Media Preparation: Throughout the course of investigation, Murashige and Skoog Medium (1962) was 

used. 1000ppm stock solution of auxin (IAA, IBA, NAA) and cytokinins (Kn and BAP) were prepared. 

c. Culture conditions: Cultures were incubated in a culture room at 26-28°C for 16/8 hrs Photoperiod with 

the help of fluorescent tubes. Light Intensity was maintained at mol m2 s-1. At bench level. Different 

PGRs were used alone as well as in combination with others at different concentrations. 
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RESULT AND DISCUSSION 

S.No Treatments Total Explant 

Taken 

Explant showing Multiple shoot 

Regeneration 

Percent 

Response 

1 Plain MS(Control) 15 0 0 

2 BAP (1mg/L) 15 10 66.6 

3 BAP (3mg/L) 15 12 80 

4 BAP (5mg/L) 15 12 80 

5 BAP (7mg/L) 15 13 86 

6 Kn (1mg/L) 15 11 73.3 

7 Kn (3mg/L) 15 11 73.3 

8 Kn (5mg/L) 15 12 80 

9 Kn (7mg/L) 15 12 86 

Table: Response of Shoot-tip Explant Inoculated on different concentration of cytokinins 

BAP was observed superior than Kinetin because it takes less time for induction of multiple shoot regeneration 

and also for no. of shoots per explants being maximum. 

 

S.No Treatments Total Explant 

Taken 

Explant showing 

Multiple shoot 

Regeneration 

Percent 

Response 

1 Plain MS(Control) 15 0 0 

2 BAP +NAA (3mg/L + 0.1mg/L) 15 11 73.3 

3 BAP +NAA (5mg/L + 0.1mg/L) 15 12 80 

4 BAP +NAA (7mg/L + 0.1mg/L) 15 15 100 

5 BAP +NAA (3mg/L + 0.5mg/L) 15 10 66.6 

6 BAP +NAA (5mg/L + 0.5mg/L) 15 12 80 

7 BAP +NAA (7mg/L + 0.5mg/L) 15 14 93.3 

Table: Response of Shoot-tip Explant Inoculated on combination of cytokinins BAP and NAA 

Multiple shoot regeneration frequency was maximum on MS-Medium supplemented with 7mg/L BAP and 

0.1mg/L NAA. A decline in multiple shoot regeneration per explants was observed when the levels of BAP were 

increased while minimum were observed on MS-Medium supplemented with 7mg/L BAP and 0.5mg/L NAA. 

CONCLUSION 

The present investigation was carried out to test the effect of various plant growth regulators on multiple shoot 

regeneration from shoot-tip explants of in-vitro raised seedlings of Capparis decidua. The shoot tip explants 

were taken from 3-4 weeks old in-vitro raised seedlings. Shoot tip of 1-1.5cm were taken and inoculated on MS-

Medium supplemented with various concentration of cytokinins and auxins alone and in combinations. Different 

concentrations of BAP and Kn were added to the culture medium in combination with NAA/IAA. We observed 

appreciable growth in shoots at different concentration and thus, shoot regeneration was successfully carried out. 
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ABSTRACT 

Healthcare is one of the most important issues for development of a country. In general, diseases are not able to 

be diagnosed during their latent-stage using conventional available diagnostic methods. Many treatable diseases 

kill thousands of lives because there is no cheap and accessible way for diagnosis. Therefore, we have designed 

and developed a healthcare chip using simple paper for in-house application which is simple, robust, affordable 

and accessible to a common man with which one can diagnose disease at home itself. Using this chip we can 

diagnose the diseases such as tuberculosis, cancer and many heart diseases at a very early stage. Thus, we 

believe that making diagnostic test available for a large number of people especially at resource-limited areas 

like India and that too very cost-effective will be of a great area of research and use in the development and 

advancement of our country India. 

KEYWORDS - Paper chip; Bioprobe-Biomarker Interaction; Disease Diagnosis    

INTRODUCTION 

This device is designed with an idea of a portable paper-made chip [1] that can be operated at an extremely low 

cost per sample with higher molecular specificity. This can be achieved by an integrated application of 

nanotechnology and biotechnology. First, a mask is patterned on a special chromatography paper (3×3 cm) using 

a water-repellent solution and photolithography method [2]. A specific disease-representing biomarker reagent, 

such as proteins [3] or antibodies are deposited in the top of channels and then the patterned area is sandwiched 

by another sheet of paper. This creates hydrophilic channels in between paper sheets which can be used for 

disease diagnosis. These microchannels can be used to observe bioprobe-biomarker interaction. 

Biomarkers are a specific type of low-abundance disease-causing proteins which generated in our blood 

immediately after exposing a disease-causing antigens. Because of low-abundance in blood, these biomarkers 

can not be detected by presently available conventional diagnositic methods. But this can be possible by 

developing a bioprobe, a bio-molecule that specificially interact with biomarker and generate a disease-signals. 

Lack of rapid and accurate diagnosis is one of the major obstacles to control chronic diseases such as 

Tuberculosis (TB), Malaria and others. TB diagnosis, even today, continues to rely heavily on tools such as 

sputum smear microscopy, culture of bacteria, chest radiography and tuberculin skin testing. These methods miss 

a significant portion of active TB cases thus causing significant delays and misdiagnosis of TB contributing to 

increased morbidity, mortality, and continued transmission. Moreover, these methods require days-to-weeks for 

results with near 50% accuracy and thus limit their utility. In addition, these tools requires infrastructure that is 

frequently unavailable in the periphery of the health system where patients first seek care. Therefore, we need to 

improve new robust tools for on-the-spot TB diagnosis at an affordable cost for a poor or common-man purpose. 

It is the most sophisticated technique which we can use for early diagnosis of diseases.  
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RESULT AND DISCUSSION 

The edge of channel in the paper chip is pressed against a drop of blood, and the blood moves through channel 

into testing wells. Depending on the chemicals present, different reactions occur in the wells, turning the paper 

blue, red, yellow, or green and indicating the presence or absence of disease. 

Utility: Diagnostic device for point of care testing (POCT) has following advantages:  Affordable cost, sensitive 

and specific, user friendly, and rapid, equipment free, power free.                   

Future Scope: This designed diagnostic chip has a wide future scope and can prove to be of great use in the 

future for diagnosis of any kind of diseases. It seems to be very efficient since it is cost effective, affordable, 

bearable and of latest technology. This new technology can serve as a multibillionaire company and be iconic for 

medical community. By this chip we can get to know about the diseases at an early age and get a cure of it earlier 

only. By this chip there is no need to wait for occurrence of any symptoms in our body, we just need to check it 

with our blood sample and get to know about the disease at an early stage and cure it before it becomes chronic 

and incurable.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERIMENT  

A tree like channel is patterned on a Nitrocellulose paper and the rest part of paper is covered with candle wax. 

To demonstrate and check the channels, different color dyes used in laboratories are placed on the top of channel. 

When we put a drop of interacting dye on the bottom edge of the chip and allow it to run in a particular channel, 

the dye rises and mixes with the another dyes placed on the top. As a matter of fact when two colors mix they 

give a third type of different color and it demonstrates and confirms the fabrication of proposed paper chip.  

                                                                   
Figure -2    Color change at the junction of meeting of the two dyes and the dye rising only in the part left                  

uncovered by wax 

Stamp-size 
paper

Mask

Water-
repellent
coat film

+ +
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Bioprobe Biomarker Interaction 

 
Hydrophilic Wall 

Figure -1    Bioprobe-biomarker interaction –The Procedure 
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In order to further demonstrate the application of fabricated paper chip, TB-representing DNA bio-probe is 

deposited in the top of channels, and a drop of SYBR-Gold solution is allowed to enter and migrate in the 

channels. SYBR-Gold solution is an intercalating dye which can bind with DNA and generate a signal. To detect 

these signals, a lab-made LED device is fabricated and used for imaging. We successfully observed fluorescent 

color change by LED-based device and the image was send to a medical expert for consultation by online 

communication.  

CONCLUSION  

The proposed idea of self-contained paper-chip system is extremely sensitive (gene-level), Can diagnose drug 

susceptibility of the infecting patients directly from the blood sample, Will be low-cost, user friendly and Will 

enable the medical expert to remotely response to inaccessible places where patients are treated in walk-in clinics 

with no follow-up, makes this device an ‗all-in-one‘ analysis system for ‗all-or-none‘ molecular diagnosis of TB 

and other diseases. 
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ABSTRACT 

α – amylase inhibitor isolated from Triticum aestivum determine its effect on amylase isolated from Bacillus 

amyloliquafaciens and Marinobacter sp. EMB8 (both are halophilic bacteria). α – amylase inhibitor show great 

potential as tools of resistance of diabetes. In this study an amylase enzyme was purified by onion exchange 

chromatography on DEAE cellulose and get filtration chromatography on sephadex G- 75. 

Then the activity of inhibitor is checked on amylase isolated from both the bacterium. It inhibits the only 

amylase isolated from Marinobacter sp. EMB8. 

GENERAL TERMS 

amylase, inhibition, diabetes 

KEYWORDS 

Marinobacter sp. EMB8, Bacillus amyloliquefaciens, gel filtration, anion exchange chromatography, amylase 

inhibitor 

INTRODUCTION 

Halophiles are organism that live in high salt concentrations. They are type of extremophiles. Halophiles are 

categorized as slight, moderate or extreme, by the extent of their halotolerance. Slight halophiles prefer 0.3 to 0.8 

M, moderate halophiles 0.8 to 3.4 M, and extreme halophiles 3.4 to 5.1 M NaCl. [ Ollivier et al., 1940 ]. 

Halophiles are excellent source of enzymes that are not only salt stable but can also withstand and carry out 

reactions efficiently under extreme conditions.  

Amylases are hydrolases that catalyse the hydrolysis of glycosidic bonds. This phenomenon translates into less 

production of glucose and since reabsorption of glucose is directly related to body weight and other metabolic 

disorders ( e.g., hyperglycaemia, diabetes, etc.) control of glucose formation could be beneficial. [Bernfeld.  et 

al., 1955]. They hydrolyse their substrate at random sites within the molecule rather than from the ends. 

[Maureen J. Prince et al., 1999] 

Starch is a polymer of glucose linked to another one through the glycosidic bond. Two types of glucose polymers 

are present in starch: amylose and amylopectin. Starch is hydrolyzed into smaller oligossaccharides by α-

amylase. [Agrawal, M. et al., 2005] The branching in amylopectin molecules also prevents them from folding 

into helical-type structures.[Maureen J. Prince et al., 1999]. 

OBJECTIVE 

Amylase is isolated from two species to perform the comparative studies of amylases with amylase inhibitor, so 

that it can be used as an inhibitor in animals and slow down the process of formation of glucose from starch for 

diabetic patients 

http://writing.wisc.edu/Handbook/presentations_abstracts.html#objective
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METHODS 

3.1 Amylase production: 

Amylase production was carried out under optimized conditions, viz. medium containing (g/L): starch, 50; 

casein enzyme hydrolysate, 10; K2HPO4, 0.87; MgSO4.7H2O, 6.2; NaCl, 50; with pH 7.0 seeded with 1% (v/v) 

inoculum at 35°C and 200 rpm. The cells were harvested after 54 h of growth by centrifugation at 10,000 g for 10 

min at 40C. The cell-free supernatant filtered through a 0.22 µm millipore membrane filter was used as crude 

enzyme. [Kumar and Khare, 2012] 

 3.2 Amylase purification and SDS-PAGE: 

Amylase was purified by following method described by Kumar and Khare, (2012). The crude amylase was 

subjected to ultrafiltration in a stirred cell using a 30 kDa MWCO Millipore membrane. The retentate was 

desalted by PD 10 column and loaded on DEAE cellulose column. Fractions were pooled and loaded onto 

Sephadex G-75 column (1.5 cm *45 cm) equilibrated with sodium phosphate buffer (50 mM; pH 7.0, containing 

1% (w/v) NaCl).  

The active fractions were pooled and subjected to polyacrylamide gel electrophoresis (PAGE). SDS–PAGE was 

carried according to the method of Laemmli (1970) using 12% cross-linked polyacrylamide gel. For 

zymography, SDS gel was washed with 20% (v/v) isopropanol (to remove SDS) for 30 min and then with 

sodium phosphate buffer (50 mM; pH 7.0) for 30 min. Further, the gel was soaked in 1% (w/v) starch solution in 

sodium phosphate buffer (50 mM; pH 7.0 containing 1% (w/v) NaCl) for 2 h at 45 0C. It was then washed with 

distilled water and stained with 0.1 N iodine solution. A white zone of 

hydrolysis on gel indicated amylase activity. [Kumar and Khare, 2012] 

3.3 Amylase assay: 

After performing amylase assay, absorbance was measured at 540 nm. 

Maltose concentration at 1 O.D is 4.33 micromole maltose 

 

3.4 Amylase inhibitor assay: 

Similarly inhibitor assay is performed and absorbance was measured at 540 nm.  

Enzyme inhibition %  =            (A0 – A1) * 100  

                                          

                                                       A0 

 A0 = initial amylase activity 

A1 = final amylase activity (after inhibition)  

RESULT AND DISCUSSION 

200µg/mL concentration of amylase inhibitor inhibits 42% of amylase enzyme isolated from   Marinobacter sp. 

EMB8 but it does not inhibit the amylase isolated from Bacillus amyloliquefaciens. 

CONCLUSION 

Amylase inhibitor Type1 from Triticum aesitivum inhibits the animal like amylase produced by Marinobacter 

sp. EMB8. It does not inhibit the bacterial like amylase produced from Bacillus amyloliquefaciens. So, 

Marinobacter sp. EMB8 has animal like amylase and can easily be isolated as compared to amylases isolated 

from animals and can be used instead of them 

http://writing.wisc.edu/Handbook/presentations_abstracts.html#methods
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ABSTRACT 

Saigo and Maeda (Transform Methods and Special Functions, Varna, Bulgaria, pp. 386-400, 1996) introduced 

and investigated certain generalized fractional integral and derivative operators involving the Appell function F3. 

Here we aim at presenting four unified fractional integral and derivative formulas of Saigo and Maeda type, 

which are involved in a product of Aleph functions. On account of the most general nature of functions involved 

herein, a large number of (known or new) results on fractional integral and derivative involving simpler 

functions can be obtained. 

MAIN RESULTS 

1. Fractional Integral Formulas 
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2. Fractional Derivative Formulas 

Theorem 3. Suppose that R00R(C,y,z,,',' and 
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CONCLUSION 

In the present paper, we have given the four theorems of generalized fractional integral and derivative operators 

given by Saigo-Maeda. The theorems have been developed in terms of the product of two -function. Most of the 

given results have been put in a compact form, avoiding the occurrence of infinite series and thus making them 

useful in applications. 

In view of the generality of the -function, on specializing the various parameters, we can obtain from our results, 

several results involving a remarkably wide variety of useful functions, which are expressible in terms of the I-

function [10], the H-function [6], the Mittag-Leffler function [6, p.25, Eq.(1.137)], the generalized Wright 

hypergeometric function [6, p.25, Eq. (1.140)], the generalized Bessel-Maitland function [6, p.25, Eq.(1.139)] and 

their various special cases. Thus, the results presented in this paper would at once yield a very large number of 

results involving a large variety of special functions occurring in the problems of science, engineering and 

mathematical physics etc. 
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ABSTRACT 

Poultry are kept all over the world for various reasons as they are one of the cheapest sources of meat and can be 

kept by anyone easily. Due to modern management systems and high poultry densities, the diseases are able to 

spread readily. Poultry that have an infection show a variety of symptoms, such as respiratory problems, 

diarrhoea, paralysis etc. Poultry and poultry products have been foundin the majority of traceable food-borne 

illnesses caused by micro-organisms, although all domestic livestock are reservoirs of infection. Nutrient 

substances present in egg, meat or other poultry products create an excellent environment for the development of 

pathogenic micro-organisms. Poultry and poultry products may be infected with different infectious organisms 

which can be divided into four classes: protozoan, bacterial, fungal and viral. So, an attempt has been made to 

review the different types of microorganisms causing contamination in poultry and poultry products. Pathogenic 

bacteria associated to poultry diseases mainly include E. Coli, Salmonella, Campylobacter jejuni, 

Staphylococcus aureus, Listeria monocytogenesetc. Unless all the necessary precautions are taken along the 

poultry production, marketing and processing chains, poultry meat and eggs can be contaminated by infectious 

agents that are harmful to humans. 

KEYWORDS: Poultry, Poultry products, food-borne illnesses, microorganisms, infection. 

INTRODUCTION  

Poultry is a class of birds kept by humans for the purpose of collecting of their eggs, meat, feathers. Poultry is 

one of the fastest growing segments of the agricultural sector in India. As a result, India is one of the world's fifth 

largest egg producer and the eighteenth largest producer of broilers (Delgado et al., 2008). 

Poultry product means any poultry carcass, or part of them which are collected from birds. Poultry product 

includes eggs, manure, feathers and meat.  

Eggs are rich in nutrients, one of the most valuable and most perfect foodstuffs. Eggs are considered to be an 

excellent source of nutrition. Eggs are a well-known rich source of Protein and Vitamins. It contains vitamins A, 

D, E and K as well as folic acid, pantothenic acid and zinc and a very good source of vitamin B12, phosphorus 

and riboflavin (Egg Nutrition Centre, 2014). So, eggs can fully meet the requirements of organisms, including 

humans, for all the nutrients necessary for life functions. Meanwhile many nutrient substances present in eggs 

create an excellent environment for the development of bacterial microflora, including pathogenic bacteria 

(Stępień-Pyśniak, 2010). The egg shell contamination may result from deposition of fecal material on the shell, 

oviduct and gut flora, debris material, egg crates, packing and storage, clothes and hands of poultry workers, 

dust, the environment, weather conditions, transporting and marketing (Al-Bahryet al., 2012). Eggs can be 

infected with different bacteria such as Salmonella spp., Listeria monocytogens, Campylobacter jejuniand 

Escherichia coli. Campylobacter is the most common identified cause of food borne disease (Abdullah, 2010). 

Poultry manure is produced during the normal operation of hatcheries, broiler production and egg laying 

production. Poultry manures are basically considered as a waste materials and a proper place to dispose them has 

to be searched. However large quantities of poultry manure production pose serious socio-economic problems, 
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the most prominent of which is the protection of our environment. In-fact manure is an excellent source of 

nutrients and can be used as organic fertilizer in agriculture. The nutrient composition of poultry manure varies 

with the type of bird, the feed given, the manure handling system, and the type of litter (Zublenaet al., 1997). 

Poultry manure is also an excellent source of certain minerals and contains high concentrations of macro and 

micro minerals. 

Feather is protein rich waste product of poultry processing industries (Tiwary and Gupta, 2012). Feathers are 

considered as a by-product of poultry production because the keratin protein present in it can be used in the 

production of a wide variety of products such as pillow stuffing, diapers, insulation, paper, plastics & feather 

meal etc. 

Poultry feathers contain approximately 80-90 percent keratin, an indigestible protein but it becomes relatively 

well digested when treated with pressure and steam heat (Thomas and Beeson, 1977). Feather meal is used as an 

animal feed, organic fertilizers, feed supplements because it is made up of >90% protein and is rich in 

hydrophobic amino acids and important amino acids (Cowardet al., 2006). 

Poultry meat, the parts of the poultry carcass intended for human consumption. Meat is rich in proteins and is a 

good source of phosphorus and other minerals, and of B-complex vitamins. Poultry meat contains less fat than 

most cuts of beef and pork (Handbook of Poultry Meat & Eggs, 2009). Broilers are the main type of chicken 

produced by poultry industries. Contamination of poultry meat by food-borne pathogens remains an important 

public health issue, because it can lead to illness if there is improper handling, cooking or post cooking storage 

of the meat (Mbata, 2006). 

It is assumed that the source of bacterial contamination of poultry meat is basically the intestine or gut content 

which may come incontact with carcasses already in the broiler house or duringtransport and slaughter, either 

directly or indirectly. High levelsof bacterial cross-contamination may occur especially duringdefeathering and 

water chilling, with intestinal contaminationapparently being the only source. However, chances of 

contamination mayalso increase during evisceration of the carcasses, washing and processing by personnel 

(Oosteromet al., 1983). There are many steps in the poultry meat processing that could significantly influence 

the extent of poultry contamination and thus also its marketability and incidence of pathogenic microorganisms. 

The most critical processing steps in this respect include scalding, plucking, evisceration and the type of poultry 

chilling (Keeneret al., 2004).Scalding process is usually done at lower temperatures and lower scalding 

temperatures may permit some microorganisms including pathogens to survive (Berranget al., 2008). Salmonella 

is one of the major food-borne causes of gastroenteritis and is frequently associated with contaminated poultry 

meat (Bryan and Doyle, 1995). In a study, thermophilicCampylobacter were detected in 22 of 24 chicken batch 

samples destined to slaughter, corresponding to a 91.7% rate of contaminated batches (Franchinet al., 2005). C. 

jejuniis an intestinal saprophyte of poultry, it is one of the most commonly isolated gastrointestinal pathogens in 

humans, and poultry meat is the principal vehicle (Idaho Department of Health and Welfare, 2005). 

In different poultry products eggs, turkey ham, chicken nuggets, chicken-patties, fried, roasted, glazed, marinated 

etc are consumed by people. Poultry represents an important source of food-borne disease organisms. In a study, 

more than half of the poultry samples harboured two types of food-borne disease bacteria, Salmonella and 

Campylobacter and around 90% of the market-ready chicken and turkey were contaminated with food-borne 

disease bacteria. In the United States of America (USA), it is estimated that one in ten people experience 

bacteria-related food poisoning each year, of which the majority are associated with Salmonella or 
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Campylobacter. Salmonella and Campylobacter account for over 90% of all reported cases of bacteria-related 

food poisoning world-wide (Thorns, 2000). 

Poultry based diseases are mainly caused by bacteria, fungi, viruses, chemicals, and parasites. Contamination of 

poultry or poultry products may occur throughout the whole production chain. Micro-organisms (Bacteria, 

Viruses, Protozoa and Fungi) can infect the bird. Some of the common diseases which can be frequently seen in 

poultry are diarrhoea, upper respiratory diseases, nervous signs and lameness, drop in egg production or quality, 

Newcastle disease etc (Alexander, 2000). Respiratory infection is the most common and most serious disease 

affecting poultry industry worldwide (Murthy et al., 2008). Several microorganisms of the genus Pasteurella (P. 

multocida, P. gallinarum, P. haemolytica and P. anatipestifer), Bordetella (B. avium) and Haemophilus (H. 

paragallinarum) are involved in respiratory diseases (Hafez, 2002). Escherichia coli associated with respiratory 

infection in chickens have been reported (Sukhonet al., 2002). Ornithobacteriumrhinotracheale has been 

identified as a pathogen causing respiratory tract infections in poultry (Vandamme, 1994). 

MICROORGANISMS CAUSING POULTRY DISEASES 

Inspite of all the necessary precautions taken along the poultry production, marketing and processing chains, 

poultry meat and eggs can be contaminated by infectious agents that are harmful to humans. There are many 

common and important diseases which can affect the poultry. Poultry that have an infection shows a variety of 

symptoms, such as respiratory problems, diarrhoea and paralysis (Janmaat and Morton, 2010). Pathogenic 

bacteria associated to poultry diseases mainly include E. Coli, Salmonella, Campylobacter jejuni, 

Staphylococcus aureus, Listeria monocytogenesetc (Thorns, 2000). Ornithobacteriumrhinotracheale has also 

been identified as a pathogen causing respiratory tract infections in poultry (Vandamme, 1994).Poultry diseases 

caused by different Micro-organisms are listed in Table 1. 

Although the micro-organisms are the main poultry disease causing agents but certain other factors are also 

responsible for causing disease in poultry products like- Parasites, External parasites, Internal parasites, Poisons, 

Nutritional deficiencies and different environmental conditions etc. 

SPREADING OF DISEASES 

Commercial poultry sector has encountered considerable and multiple challenges like environmental pollution, 

shortage of water, rising cost of feed and increasing demand for higher welfare standards etc in poultry 

industries. For a disease to be spread by poultry eggs the aetiological agents must be able to infect poultry 

species and spread to the reproductive tract, penetrate the eggshell and contaminate its contents after the egg has 

been laid (Cobb, 2011). 

Microbial contamination of poultry carcasses can be influenced by many factors during transport and 

slaughtering (Svobodová and Bořilová, 2012). Transport and slaughter of poultry involve a number of operations 

that may substantially affect the extent of poultry contamination. Due to stress during transport, excretion 

patterns of birds may carry different pathogenic micro-organisms (Cox and Pavic, 2010).  

A disease can spread rapidly among chickens because they are usually kept together in a cage or chicken house. 

They also share the same food and water bowls, which can spread diseases and infections from sick to healthy 

chickens. 
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MINIMIZING THE FREQUENCY OF CONTAMINATION 

Contamination of poultry or poultry products and important risk factors for contamination may be present at each 

stage, so it is necessary to reduce the risk of contamination by making good efforts at each stage of poultry 

producing chain. 

To minimize the frequency of contamination in poultry products it is compulsory to maintain the poultry in a 

proper way. Feathers a by-product of poultry production can be used in the production of a wide variety of 

products like feather meal, duvets and clothing etc. Pasteurization of feathers for trade helps in killing most 

viruses and bacteria and thus making the product safe and infection-free (Beatoet al., 2009).Meat products 

should be maintained at appropriate conditions, proper transportation of carcasses and meat products reduce the 

potential for contamination (Centre for Disease Control, 2012). Poultry slaughter waste, such as carcasses, blood, 

feathers etc should be properly disposed off as it can contain pathogenic viruses, bacteria and residues. Burning 

or burial are the most likely, practical and effective methods in poor areas for disposing of wastes(Nicholson, 

2005). 

Meat products processed at slaughter houses may have the variety of biological, chemical and physical 

contaminants if not handled, stored and transported under appropriate conditions.If meat products are not 

maintained at appropriate conditions, spoilage or the multiplication of disease-causing microorganisms could 

present a risk to human health. Proper transportation of carcasses and meat products reduce the potential for 

contamination (Centre for Disease Control, 2012). 

For prevention and controlling the attack of such poultry diseases into poultry farms some preventing measures 

like biosecurity, vaccination and preventative medication should be implicated. 

CONCLUSION 

Poultry are kept all over the world for various reasons as they are one of the cheapest sources of meat and can be 

kept by anyone easily. Poultry and poultry products have been incriminated in the majority of traceable food-

borne illnesses caused byinfectious micro-organisms. Unless all the necessary precautions are taken along the 

poultry production, marketing and processing chains, poultry meat and eggs can be contaminated by infectious 

agents that are harmful to humans. Poultry products can also be contaminated with the antimicrobial and anti-

parasitic drugs or pesticides used on farms.  Due to modern systems of management, usually with high poultry 

densities, the diseases are able to readily spread. 

Specific drugs are usually recommended for bacterial, protozoan and fungal infections, while some viral diseases 

can be prevented by vaccination. 

Table 1: Poultry diseases caused by different Micro-organisms 

S.No

. 
Disease Synonym Species Control 

 

1. 

 

Fowl cholera 

Avian hemorrhagic 

septicemia 
Pasteurellamultocida 

Antibiotics, 

Sulphonamide drugs 

 

2. 

 

Omphalitis 
Mushy Chick disease Common coliforms 

Broad spectrum 

antibiotics 

 

3. 

 

Pullorum 

Bacillary White 

Diarrhoea 
Salmonella pullorum 

Proper sanitation during 

and after hatching 
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4. 
Necrotic enteritis Rot gut Clostridium perfringes 

Treat and control 

coccidian 

 

5. 
Ulcerative enteritis Quail disease Clostridium colinum 

Proper sanitation & 

biosecurity 

 

6. 

 

Botulism 
Limberneck Clostridium botulinum 

Dispose of dead 

carcasses frequently 

 

7. 

Staphylococcus 

infection 
Bumblefoot Staphylococcus aureus 

Antibiotics (such as 

erythromycin) 

 

8. 

Salmonella 

infection 
Salmonellosis Salmonella group 

Broad spectrum 

antibiotics 

 

9. 
Colibacillosis Colisepticemia Escherichia coli 

Antibiotics, provide good 

drainage 

10. Avian Vibrionic 

Hepatitis 

 

- 
Vibrio group 

Erythromycin, 

fluoroquinolones 

 

11. 

Avian 

spirochaetosis 

 

Tick fever 
Borrelia anserine 

By eliminating ticks from 

the flock 

 

12. 
Infectious coryza Roup Haemophilusgallinarum Bactericidal antibiotic 

 

13. 
Chlamydiosis Parrot fever Chlamydophilapsittaci 

Birds should be kept in a 

well-ventilated area 

 

14. 
Erysipelas 

 

- 
Erysipelas insidiosa 

Good management 

practices 

 

15. 
Marek‘s disease Neurolymphomatosis herpes virus (MDV) 

Vaccination of day-old 

chicks 

 

16. 
Lymphoid leucosis Visceral leukosis Retrovirus (ALV) 

No specific treatments  

available 

 

17. 

Infectious Bursal 

disease 
Gumboro disease Avibirnavirus (IBDV) Live virus vaccines 

 

18. 

Avian 

Encephalomyelitis 
Epedemic Tremor enterovirus 

Preventive vaccination of 

breeder 

 

19. 

Infectious 

Tenosynovitis 

Malabsorption 

syndrome 
reovirus 

Vaccination in endemic 

areas 

20. 
Fowl pox Avian diphtheria Pox virus 

Vaccination of day-old 

chicks 

 

21. 
Newcastle Disease Pneumoencephalitis Paramyxovirus Vaccination 

 

22. 

Infectious 

Bronchitis 
Cold Corona-virus 

No treatment, Vaccinate 

to prevent infection 

23. Avian Influenza Fowl plague Myxovirus No treatment 

 

24. 

Infectious 

Laryngatracheitis 
Laryngo Herpes group 

Vaccination with mild 

eye-drop vaccine 

 

25. 
Aspergillosis Brooder‘s Pneumonia Aspergillus fumigatus 

No better treatment: 

Affected chicks should 

http://en.wikipedia.org/w/index.php?title=Avibirnavirus&action=edit&redlink=1
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be removed and 

destroyed 

 

26. 
Mucormycosis 

 

- 

 

Mucorresimosus 

One table-spoonful of 

33% potassium iodide 

solution given in drinking 

water 

 

 

 

27. Candidiasis 
 

Thrush 

 

Candida albicans 

Cleanliness and adequate 

vitamin A supplement are 

essential for prevention 

and 71-125 mg 

nystatin/kg of feed helps 

in preventing further 

spread of the disease 

 

28. 
 

Favus 

 

White comb disease 

 

Trichophytonmagnini 

Proper managemental 

care and use of antifungal 

disinfectants 

 

30. 
Mycoplasmosis 

Chronic respiratory 

disease 
Mycoplasma gallisepticum 

Eradication is the best 

control 

 

31. 
Infectious synovitis Silent air sac Mycoplasma synoviae 

Cleanliness and use of 

disinfectants 

 

32. 

 

Coccidiosis 
- 

Coccidia(Eimeriaacervulin

a) 

Use Chemotherapeutics 

in the feed of birds 

33. 
Histomoniasis Blackhead Histomonasmeleagridis Chemotherapeutics 
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ABSTRACT 

Water safety  is a  global health goal and the water borne diseases are a major crisis on health. Therefore 

detection of microbial pathogens and different contaminants in water provide a solution for the prevention and 

recognition of problems related to health and safety. Biosensors are widely used for the detection of  various 

contaminants in water. This paper summarizes recent advances made in detection and quantification of 

waterborne contaminants with different types of biosensors. 

KEYWORDS : Biosensors, water borne contaminants, microbial pathogens. 

INTRODUCTION 

Pollution is one of the major sources of today‘s world. So , there is an increasing need for effective tools to 

estimate the risks derived from the large number of pollutants released to the environment. Biological tools like 

Biosensors provide us with the detection systems for signaling a potential damage in the environment. 

Biosensors are mostly designed for routine analysis such as quality control. Biosensors help in detecting 

emerging contaminants like pharmaceuticals, personal care products ( PPCPs) , steroids, xenoestrogens and other 

endocrine disrupting compounds (EDCs), algal toxins, cholesterol etc.  

The objectives of this paper are to discuss the recent advances made in detection and quantification of 

waterborne contaminants with different types of Biosensors. 

CHARACTERISTICS OF BIOSENSOR 

By using specific biological recognition element , a compound can be selectively detected with the help of 

Biosensor. Biosensors are relatively cheap and fast which make them ideally suitable for routine testing and 

screening of samples. Biosensors help in determination of bio available pollutant content and toxicity testing.  

EXPERIMENTAL 

Microbial whole cell biosensors were used for the estimation of pollutant bioavailability ,  toxicity , genotoxicity  

and for the detection of water contaminants in the rivers and water of  Alwar ,Sanganer , Clinch and Tennessee 

Rivers of Tamil Nadu. These microbial biosensors are preferred for measurements in contaminated samples. 

Whole cell bioassays can be classified as turn off assay –degree of inhibition of a cellular activity that is 

continuous or turn on assay-activation of a certain process by the target pollutant. Table1 includes few studies 

regarding  the use of microbes as biosensors.  

Table1. Microbial biosensors for water contamination detection. 

S.NO. Application Microorganism  

1 Nitrous oxide, nitrite , nitrate  Immobilized denitrification bacteria  

2.             Chlorophenols , pesticides Spirulina subsalsa 

3.  Atrazine, simazine , diuron(herbicides)  Chlorella vulgaris 
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4 Cadmium, zinc, mercury ,chromium  Recombinant luminescent bacteria 

5  Water toxicity  Photobacterium leiognathi   

6.   Toxicity Testing Janthinobacterium lividum  

7. Biocides  Bioluminescent E.coli 

8. Halogenated hydrocarbons Rhodococcus sp.DSM 6344 

9.  Acrylamide ,acrylic acid  Brevibacterium spp  

10. p-Nitrophenol Pseudomonas sp. 

 

Work was also done on Primary-source fresh water drinking samples from the Clinch and Tennessee rivers using 

tissue based detection system that uses naturally occurring aquatic photosynthetic tissue as the sensing material 

for the detection of chemical antagonists in the water. Sensor readout is based on well known principles of 

fluorescence induction by living photosynthetic tissue. They successfully detected algae in every sample and 

readily monitored changes in the characteristic fluorescence-induction curves when the samples were exposed to 

various pollutants.  

In surface , ground or drinking water other than the regular pollutants , hormones ,pesticides, endocrine 

disrupting compounds (EDCs) and antibodies are found to have an adverse and toxic effect on humans at low 

nannogram per litre levels. The first issue related to EDCs is removal of steroids from wastewater treatment 

process EDCs are a class of chemicals which have xenobiotic and exogenous origins while mimicking or 

inhibiting the natural action of the endocrine system to animals and human such as synthesis, secretion , 

transport and binding.  

DNA sensors have also been used to detect Salmonella enteric  using keypad user interface to operate a nucleic 

acid biosensor with fluid handling and real-time polymerase chain reaction capabilities. Biosensors and micro-

array chips that are based on detection of hybridization/interaction of short strands of nucleic acids offer 

platforms for applications such as screening of genomics, detection of pathogenic organisms and efficient 

searching of compound libraries for detection of potential therapeutic agents.  

One of the effective methods to determine EDCs is usage of biologically based assays. Several mechanisms were 

used in the biological assays to determine EDCs , such as cell proliferation, ligand binding, luciferase induction, 

vitellogenin induction or antigen –antibody interactions. 

RESULTS AND DISCUSSION 

Biosensors for potential environmental applications continue to show advances in areas such as detection of 

heavy metals , biocides , pollutants , microorganisms and various polyaromatic compounds. Also water toxicity 

testing, mutagen analysis and BOD estimation is facilitated by the use of biosensors. The use of genetically 

modified AChE in Biosensors has significantly increased their sensitivity to inhibition by OP pesticides.  

CONCLUSIONS 

One of the major challenges for this area will be the development of environmental applications related to 

ecosystem and human exposure to genotoxins. Biosensor techniques for potential environmental applications 

have continued to show sustained advances in a wide range of areas. It is also likely that these advances will play  

an important role in the development of biosensor systems for the environmental market. 
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ABSTRACT 

Bioaccumulation, using micro-organisms such as bacteria, fungi, yeast and algae, is regarded as a cost-effective 

biotechnology for heavy metal removal from water bodies. Among the promising micro-organisms for removal 

of heavy metal ions which have been researched during the past decades, Saccharomyces cerevisiae has received 

increasing attention. This yeast is readily available and easy to cultivate in normal laboratory conditions. It is 

also an important micro-organism used for investigating those aspects of cell biology that occur in more complex 

eukaryotes. It is therefore, planned to investigate the bioaccumulation of copper by Saccharomyces cerevisiae. 

Yeast cells were grown in the presence of different concentrations of copper. Dry mass of the cells are correlated 

with accumulated copper concentrations. Accumulation of copper is correlated with variation in total protein 

contents. 

KEYWORDS: Bioaccumulation, Copper, Saccharmyces cerevisiae, Total protein content. 

INTRODUCTION 

Copper is an essential micronutrient being a component of copper proteins. Copper is biologically important in 

various oxidase enzymes. Copper is bound to proteins in the body either as metalloproteins or as enzymes. 

Copper proteins are involved in electron transport and redox reactions1. Metal ions like Cu2+ and Zn2+ are 

accumulated by the yeast cells as free ions, uncomplexed to any potential ligand present in the periplasm2. 

Copper increases the free radical attack on the extra cellular matrix of unicellular organisms. The most important 

aspect governing the toxic or stimulating influence of copper on fungal growth is obviously its concentration. 

Nutrients are an important limiting factor in growth of all living cells. At higher concentrations, heavy metal ions 

form unspecific complex compounds, which lead to toxic effects3-5.Metallothionein like proteins appear to play 

an important role in mediating metal uptake and hence accumulation6,7. These are responsible for transport of 

nutrients8,9. In Saccharomyces cerevisiae a specific copper transport function has been identified which appears 

to be due to the product of plasma membrane protein required for high affinity copper uptake10. Accumulation of 

copper by Saccharomyces cerevisiae has been observed by many workers. Present study was planned to 

investigate the accumulation of copper by Saccharomyces cerevisiae and to study the effect of copper on 

metabolism.  

EXPERIMENTAL 

Microorganism and growth characteristics: Saccharomyces cerevisiae (strain 3131) was obtained from NCIM 

Pune, India. S.cerevisiae was grown in synthetic growth medium (SGM) with continuous shaking on horizontal 

shaker aerobically at room temperature (270C). S.cerevisiae was grown for 15h and growth was monitored by 

taking the optical density at 570 nm every hour with the help of Shimadzu UV–Visible 160 spectrophotometer. 

The mid log phase (the time period at which metabolic activity and accumulation of nutrients by cell is 

maximum) was determined by plotting curve time v/s optical density (Figure-1). It was obtained after a growth 

period of 7h. 

mailto:a.beejal@gmail.com
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Chemicals: 100ppm stock solution of Cu2+ was prepared by dissolving a weighed quantity of Cu(NO3)2 in the 

double distilled water. Solutions containing 1µg/ml,2µg/ml,5µg/ml,7µg/ml and 10µg/ml of Cu2+ were prepared 

by taking definite volume from stock solution and diluting with double distilled water up to 50ml. 

Analysis of Dry mass of yeast cells: To measure the dry mass, cells were grown in sterilized synthetic growth 

medium in absence as well as in the presence of different concentrations of copper. Conical flasks were placed 

on horizontal shaker for continuous shaking to provide oxygen for yeast cells upto7h. Cells were harvested at 

mid log phase of growth, centrifuged and treated with citrate buffer (pH 4.8). The pellets were washed with 

distilled water 3 to 4 times and dried at room temperature. Dry mass of the cells were measured by weighing on 

mettler balance (Table-1). 

Analysis of Cu2+ accumulated by yeast cells: Yeast cells were grown in SGM in the presence of different 

concentrations of Cu2+ for 7h. Accumulation was studied at 1µg/ml, 2µg/ml, 5µg/ml, 7µg/ml and 10µg/ml of 

Cu2+ in SGM. After 7h cells were collected by centrifugation. Then the cells were harvested, washed using 

citrate buffer (pH 4.8), dried, weighed and digested with 1% HNO3 solution of known volume1,13(50 ml). 

Concentrations were determined by Atomic Absorption Spectrophotometer Varian300. Results were compared 

with control, which show the correlation between metal concentration and accumulation of metal in µg/ml by the 

cells. 

Analysis of total protein contents: Yeast cells were grown in SGM in the presence of different concentrations 

(1µg/ml, 2µg/ml, 5µg/ml, 7µg/ml and 10µg/ml) of Cu2+ for 7h. After 7h cells were collected by centrifugation. 

Dried cells were then treated with 5ml of 10% Trichloroacetic acid (TCA) and 5ml of ethanol - ether (1:1v/v) 

mixture followed with addition of 10ml of Tris glycine buffer of 0.2M and pH 8.6 and boiled for 3min. Total 

proteins were determined by Lowry‘s method12 using Follin‘s reagent. The results were compared with control, 

indicating the effect of different concentrations of copper metal on total proteins when present inside the cells.  

RESULTS AND DISCUSSION 

Harmful effects of metal can be observed as inhibition of growth or metabolic activities in metal-treated micro-

organisms. Hazardous heavy metals when enter in living cells go for the binding sites among biomolecules and 

get complexed. Growth of Saccharomyces cerevisiae was monitored by measuring the dry weight (mg) of the 

cells. The observed data of dry mass may help to evaluate the effect of accumulated heavy metals on metabolism 

of living organisms. The effect of Cu2+ ions on the growth of yeast cells was examined in synthetic growth 

medium. As shown in table1, cell growth was hindered in the presence of 1µg/ml, 2µg/ml, 5µg/ml and 7µg/ml of 

copper. It reveals the involvement of copper in cell metabolism which results in harmful effects. At 10µg/ml of 

copper increased growth of yeast cells was observed which indicate that some metabolic activities have been 

initiated leading to an increase in the growth of cells.  

Protein molecules are the most important biomolecules in the body of living organisms act as permeases and 

carriers and have many metabolic functions. Heavy metals enter living cells by binding with biomolecules or 

getting complexed. The conformation and structure of proteins may get altered leading to variation in function of 

these molecules. We can observe that proteins decreased with increasing concentration of Cu2+ ions which 

indicates that proteins may start degenerating or are involved in other metabolic reactions leading to the efflux of 

accumulated Cu2+ ions. Role of protein molecules therefore becomes important. As shown in table 2 at 10µg/ml, 

accumulated copper in µg/ng of total proteins was less compared to 7µg/ml. Cu binding proteins may get involve 

in metabolic reactions at lower concentrations increasing its accumulation at 1µg/ml to 7µg/ml. At 10µg/ml 
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concentration of copper highest total protein content was observed. De novo synthesis of proteins may help the 

cells for initiating the efflux of copper ions accumulated at higher concentration exposure. 

 

 

 

Table: 1 

Dry mass of S. cerevisiae obtained at different concentrations of Cu2+ ions 

S. N. Concentration of 

Cu         (µg/ml) 

Weight of 

empty tube 

(gm) 

Weight with 

dry yeast cells  

(gm) 

Dry Mass of 

yeast cells (mg) 

1 Control 5.9120 6.0282 116.2 

2 01 5.9080 5.9916 083.6 

3 02 5.8590 5.9293 070.3 

4 05 5.8300 5.8924 062.4 

5 07 5.9160 5.9577 041.7 

6 10 6.0480 6.1680 120.0 

 

 Figure 1: Growth curve for Saccharomyces cerevisiae at room temperature. 
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Table: 2 

Accumulation of Cu2+ ions by yeast Saccharomyces cerevisiae in µg/ng of total proteins 

 

S. N. 

 

Total Cu 

concentration 

supplemented 

(µg/ml) 

 

Dry Mass 

(mg) 

 

Total Protein 

(ng/mg of dry 

mass) 

 

Absorbance 

on                   

A.A.S. 

 

Accumulated 

Cu (µg/mg of 

dry mass) 

 

Accumulated 

Cu (µg/ng of 

proteins) 

1 Control 116.2 2704.62 0.0001 0.0000 0.000 

2 01 083.6 2595.66 0.0463 0.1642 0.06328 x 10-3 

3 02 070.3 2587.46 0.0703 0.3097 0.11972 x 10-3 

4 05 062.4 2511.62 0.1350 0.7342 0.29233 x 10-3 

5 07 041.7 1799.00 0.2696 1.9255 1.07034 x 10-3 

6 10 120.0 3136.71 0.5651 1.5902 0.50699 x 10-3 
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ABSTRACT 

One-pot multi-component condensation of benzil, aldehydes and ammonium acetate were used for synthesis of 

2,4,5-trisubstituted-1H-imidazole derivatives under Microwave irradiation using Amberlyst A-15 as a catalysts. 

This catalyst has several advantages such as easy handling, low cost and reusability.  

KEYWORD: Amberlyst A-15; substituted imidazole; benzil; Microwave. 

INTRODUCTION  

Imidazole is an important class of heterocycles being the core fragment of different natural products and 

biological systems. Compounds containing imidazole moiety have many pharmacological properties and play 

important roles in biochemical processes1. Highly substituted imidazole derivatives are also the key 

intermediates in the synthesis of many therapeutic agents. Omeprazole, Pimobendan, Losarton, Olmesartan, 

Eprosartan and Triphenagrel are some of the leading drugs in the market with diverse functionality2.Tri-

arylimidazoles are used in photography as photosensitive compound3. In addition, the imidazole derivatives have 

many biological activities, such as herbicidal4, analgesic5, fungicidal6, anti-inflammatory7 and antithrombotic 

activities8. Trisubstituted imidazole derivatives are widely used as organic materials, such as to resist 

composition on textile9, fluorescent whiteners on textile10, photographic materials11-13, electroluminescent 

materials14-15and optical materials16-17.  

 Natural product of imidazoles, as well as synthetic derivatives thereof, exhibit wide range of biological 

activities, making them attractive compounds for organic chemists. They act as inhibitors of p38 MAP kinase18, 

B-Raf kinase19, transforming growth factor b1 (TGF-b1) type1 activin receptor-like kinase (ALK5)20, 

cyclooxygenase-2 (COX-2)21 and biosynthesis of interleukin-1 (IL-1)22. Appropriately substituted imidazoles are 

extensively used as glucagon receptors23 and CB1 cannabinoid receptor antagonists24, modulators of P-

glycoprotein (P-gp)-mediated multidrug resistance (MDR)25, antibacterial and antitumor agents26 and also as 

pesticides27. Recent advances in green chemistry and organometallic catalysis has extended the application of 

imidazoles as ionic liquids28 and N-heterocyclic carbenes29. 

Due to their great importance, many synthesis strategies have been developed. The first synthesis of 2,4,5-

triphenyl  imidazole from 1,2- dicarbonyl compound, various aldehydes and ammonia,  has been reported30. The 

synthesis of the imidazole using nitriles and esters was also proposed31. Another method is the four-component 

one-pot condensation of a glyoxals, aldehydes, amines and ammonium acetate in refluxing acetic acid is the 

most desirable convenient method32. In some other method combination of the supported reagents and 

microwave irradiations were used under solvent less conditions33. Although, the reported methods are suffered 

by low yields, mixture of products, and lack of generality, harsh reaction conditions, excess of reagents34. 

However, many of these methodologies suffer from one or more disadvantages, such as low yields, high 

temperature requirement, prolonged reaction time, highly acidic conditions, requirement of excess of catalysts, 

use of solvents. Therefore, there is a strong demand for a simple, highly efficient, environmentally benign and 

versatile method for the one-pot synthesis of 2,4,5-triarylimidazoles derivatives. 

mailto:nirwan21nk@gmail.com
mailto:msonraj@yahoo.com
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Green approach for the synthesis of 2,4,5- trisubstituted-1H-imidazole derivatives by the condensation of benzil, 

aldehydes, ammonium acetate using Amberlyst A-15 has been planned. This catalyst is mild, water tolerant, 

recoverable, non-explosive, easy to handle, and reusable. In view of emerging importance of heterogeneous 

catalyst, we wish to explore the use of Amberlyst A-1535 under MW irradiation. 

 
 

EXPERIMENTAL 

A domestic microwave oven (Bajaj, ET-B at 2450 MHz, 100% power, 1300 W) was used in all experiments. All 

melting points are uncorrected and were measured by open capillary method. IR spectra were obtained by Jasco- 

IR spectrometer. 1H NMR spectra were recorded in CDCl3 with TMS as internal reference on Brucker AC-

300NMR spectrometer. 

PROCEDURE  

Mixture of benzil (2 mmol), aldehyde (2 mmol) and NH4OAc (2 mmol) and Amberlyst A-15 (140 mg) into 50ml 

borosil beaker and irradiated with microwaves. The progress of reaction was monitored by TLC using pet. ether 

and ethyl acetate (9:1). After completion of the reaction the dichloromethane was added and the solid 

Amberlyst-A-15 was filtered and dried at 80◦C and used for its reusability. The organic layer was extracted with 

H2O and dried by Na2SO4. The Organic layer was removed under reduced pressure. Further, the crude product 

was purified by column chromatography using pet. ether and ethyl acetate (9:1) on silica gel gave the desire 

product. 

Tabel-1 

No. R   (R-C6H4-

CHO) 

% Yield R.T(min) M.P.(oC) M.Wt. M. Formula 

a H 98 16 271-272 296.37 C21H16N2 

b p-Br 95 19 248-252 375.26 C21H15BrN2 

c p-NO2 94 20 241-242 341.36 C21H15N3O2 

d p-Cl 96 14 262-264 330.81 C21H15ClN2 

e p-MeO 93 21 229-231 326.39 

 

C23H18N2O 

 

Spectral and Analytical Data 

1. 2,4,5-Triphenyl-1H-imidazole (a). M.P. 271–272°C. FTIR (KBr, cm-1): 3434 (NH), 2993, 2470, 1638 

(C=C), 1510 (C=N); 1H NMR (300 MHz, DMSO-d6): 12.7 (s, 1H, NH), 8.1 (d, J¼7.8 Hz, 2H), 7.1–7.9 

(m, 13H, Ar-H); 13C NMR (300 MHz, DMSO-d6): d 146, 136, 135.4, 130.8, 130, 129, 128.75, 128.3, 

127.5, 127, 125.6. 

2. 2-(4-Bromophenyl)-4,5-diphenyl-1H-imidazole (b): M.P. 248-252°C. FTIR (KBr, cm-1): 3420(NH), 

3027(C-H), 2924, 2835, 16034(C=N), 1501, 1126, 1069, 826, 728, 715, 696. 1H-NMR (DMSO-d6, 

300MHz): ) 11.54 (br. S., 1Н, NH), 8.057 (d, J¼ 8.2 Hz, 1.1 Hz, 2H), 7.702 (d, J¼ 8.2 Hz, 1.1Hz, 2H), 

7.20-7.698 (m, 10H, Ar-H),; 13C NMR (300 MHz, DMSO-d6): 144.457, 137.315, 134.970, 131.680, 

131.356, 129.621, 129.516, 128.658, 128.410, 128.219, 127.876, 127.209, 127.094, 126.617, 121.392ppm. 
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3. 2-(4-Nitrophenyl)-4,5-diphenyl-1H-imidazole (c): M.P. 241–242°C. (KBr, cm-1): 3421(NH), 2928, 

1596(C=N), 1515, 856; 1H-NMR (DMSO-d6, 300MHz): 11.7 (s. br., NH), 7.00-8.52 (m., 14H, Ar-H); 

13C NMR (300 MHz, DMSO-d6): 148.069, 147.460 145.633, 137.891, 134.737, 131.435, 131.103, 

130.341, 129.631, 128.568, 126.862, 126.659, 124.165ppm. 

4. 2-(4-Chlorophenyl)-4,5-diphenyl-1H-imidazole (d): M.P. 262-264°C. FTIR (KBr, cm-1): 3148 (NH), 

3082(C-H), 2959, 2912, 1601(C=N), 1502, 1128, 1072, 730, 694, 634. 1HNMR (DMSO-d6, 300MHz): 

10.544 (br. S., 1Н, NH), 8.11 (d, J¼8.4 Hz, 2H, Ar-H), 7.294-7.562 (m, 12H, Ar-H); 13C NMR (300 

MHz, DMSO-d6): 144.428, 137.296, 135.008, 132.748, 130.927, 129.201, 128.772, 128.667, 128.562, 

128.429, 128.200, 127.857, 127.075, 126.837, 126.598ppm. 

5. 2-(4-Methoxyphenyl)-4,5-diphenylimidazole (e): M.P. 229–231°C. IR (KBr, cm-1): 3400, 3060, 1611, 

1490, 1179, 1028, 830, 761; 1HNMR (DMSO-d6, 300MHz): 12.52 (s, 1H, NH), 8.03 (d, J=8.80 Hz, 2.0 

Hz, 2H), 7.70-7.10(m, 10H, Ar-H), 7.03 (dt, J=8.8 Hz, 2.0 Hz, 2H), 3.81 (s, 3H, CH3); 13C NMR (300 

MHz, DMSO-d6): 158.32, 145.09, 136.01, 134.62, 131.38, 12130, 127.4, 126.01, 123,07, 113.89, 

54.62ppm 

RESULTS AND DISCUSSION 

There are numerous classical methods for the synthesis of these compounds, have been reported. In a typical 

procedure, benzil or benzoin, aldehydes and ammonium acetate are condensed in the presence of strong protic 

acid such as H3PO4
36, H2SO4

37, HOAc38 as well as organo-catalyst in HOAc39 under reflux conditions. In 

addition, the synthesis of these heterocycles in polar organic solvents such as ethanol, methanol, acetic acid, 

DMF and DMSO lead to complex isolation and recovery procedures.  These processes also generate waste 

containing catalyst and solvent, which have to be recovered, treated and disposed of. The toxicity and volatile 

nature of many organic solvents, particularly chlorinated hydrocarbons that are widely used in huge amounts for 

organic reactions have posed a serious threat to the environment. Thus, design of solvent-free catalytic reaction 

has received tremendous attention in recent times in the area of green synthesis40.  The reaction of Benzil (1), 

aldehydes (2) and ammonium acetate, when exposed to microwave irradiation gave satisfactory yields of 2,4,5- 

trisubstituted-1H-imidazole derivatives (a–f) (table-1) in the presence of Amberlyst A-15. 

CONCLUSION 

In summary, we presented an efficient, mild and rapid approach for the synthesis of 2,4,5- tri-substituted 

imidazoles via condensation of a representative benzil with various aromatic aldehydes and ammonium acetate, 

by using Amberlyst A-15 as a new and highly effective catalyst under solvent-free and microwave conditions. 

Non-corrosiveness, safe, low waste, easy for separation, short time, high yields and environmentally benign are 

some of the advantages of this methodology. 
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ABSTRACT 

FRAP (Ferric reducing antioxidant power) assay is very useful method for estimation of total antioxidant power. 

This method was used for estimation of ferric reducing activity of methanolic extracts of Annona squamosa L. 

Optical density of the coloured product (ferrous tripyridyltriazine complex) was taken at 593 nm. The standard 

curve was obtained linear between 200 and 1000 μM FeSO4. Results were expressed mM Fe (II)/g dry weight as 

mean ± Standard Deviation (S. D.). Ferric reducing activity of flowers of Annona squamosa was recorded 

19.22± 0.020  mM Fe (II)/g dry weight. Therefore, flowers of Annona squamosa L. possess good antioxidant 

power. 

KEYWORDS :  

Anonna squamosa, FRAP, antioxidant 

INTRODUCTION 

Medicinal plants, since times immemorial, have been used in virtually all cultures as a source of medicine. The 

widespread use of herbal remedies and healthcare preparations, as those described in ancient texts such as the 

Vedas and the Bible, and obtained from commonly used traditional herbs and medicinal plants, has been traced 

to the occurrence of natural products with medicinal properties. Developed countries, in recent times, are turning 

to the use of traditional medicinal systems that involve the use of herbal drugs and remedies. Such popularity of 

healthcare plant-derived products has been traced to their increasing acceptance and use in the cosmetic industry 

as well as to increasing public costs in the daily maintenance of personal health and well being. (1) Annona 

squamosa L. (Annonaceae), commonly known as the custard apple tree is a native of West Indies. But the 

cultivation is present throughout India, because of its edible nature. It is a fruit tree considered as a native of 

Central America also and hence has a wider cultivation throughout the regions of tropics. The taste of the pulp of 

the fruit is really sweet because of its higher sugar content of about 58% of dry mass, and hence it is found clear 

that the fruit pulp possess a high calorie value. This plant was reputed to contain several medicinal properties. 

Folkloric record reported the use of Annona squamosa as an insecticidal, an anti-tumour agent, anti-diabetic, 

antioxidant, anti-lipidimic and anti-inflammatory agent which has been characterized due to the presence of the 

cyclic peptides. In addition, the crushed leaves were sniffed to overcome the hysteria and fainting spells, and 

they were also applied on the ulcers and wounds. A leaf decoction was taken in the case of dysentery. (2) 

Antioxidants or inhibitors of oxidation are compounds which retard or prevent the oxidation and in general 

prolong the life of the oxidizable matter. Free radicals are fundamentals to any biochemical process and 

represent an essential part of aerobic life and metabolism. Majority of the diseases /disorders are mainly linked 

to oxidative stress due to free radicals (3) 

OBJECTIVE 

This study was aimed to find out the antioxidant potential of methanolic floral extracts of Annona squamosa L. 

by using ferric reducing antioxidant power (FRAP) assay.  
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METHOD 

Methanolic extracts of flowers of Annona squamosa were prepared by soxhlet extraction using methanol as 

solvent. Flowers were shade dried and in powder form before extraction. The FRAP assay was done according to 

Thaipong et al., 2006 with some modifications. (4) The stock solutions included 300mM acetate buffer (3.1 g 

C2H3NaO2·3H2O and 16mL C2H4O2), pH 3.6, 10mM TPTZ (2, 4, 6-tripyridyl-s-triazine) solution in 40mM HCl, 

and 20mM FeCl3·6H2O  solution. The fresh working solution was prepared by mixing 25mL acetate buffer, 

2.5mL TPTZ solution, and 2.5mL FeCl3·6H2O solution and then warmed at 37 C before using. Plant extracts 

(150μl) were allowed to react with 2850 μl of the FRAP solution for 30 min in the dark condition. Readings of 

the coloured product [ferrous tripyridyltriazine complex] were then taken at 593 nm by using spectrophotometer. 

The standard curve was linear between 200 and 1000 μM FeSO4. Results are expressed in mM Fe (II)/g dry 

mass. 

 

RESULTS AND DISCUSSION 

While estimating the antioxidant power of methanolic extract of Annona squamosa flowers, total ferric reducing 

activity of floral extract was recorded 0.19± 0.020 mM Fe (II)/g dry weight. The results clearly indicate the 

presence of active compounds in floral extracts which are thought to be responsible for significant antioxidant 

activity of Annona squamosa flower extracts. The result of the study is presented in Table  :1  

Table  1. FRAP Assay of methanolic floral extracts of Annona squamosa L. 

 

S. No. Name of 

Plant part 

Ferric reducing activity  in mM Fe (II) g-1 dry 

Weight 

1. Flowers 0.19± 0.020 

 

CONCLUSION 

This investigation clearly indicates appreciable antioxidant activity in floral extracts of Annona squamosa. L. 

Natural antioxidant are more beneficial than synthetics. Therefore we can conclude that flowers of the selected 

plant are good source for development of antioxidant herbal drugs to fight diseases due to oxidative stress. 
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ABSTRACT 

A facile synthesis of spiroazabicycloadducts has been accomplished by [3+2] cycloaddition reaction of 

azomethine ylides, generated from acenaphthenequinone and different secondary cyclic amino acids, with 

electron-deficient dipolarophiles in 62-70% yield. DFT calculations have been performed to understand the 

stereochemical course of the cycloaddition reactions. The products have been characterized by physical and 

spectroscopic techniques. 

KEYWORDS: 1,3-dipolar cycloaddition, azomethine ylides, acenaphthenequinone, dipolarophile, 

spiroheterocycles, stereoselectivity, spectral characterization, DFT calculations. 

INTRODUCTION  

Heterocycles have achieved a prominent place among various classes of organic compounds for their diverse 

biological and medicinal activity.1,2  Amongst the heterocyclic compounds α-diones have assumed much 

importance, since they versatile blocks in organic synthesis by virtue of their multiple reactivity profiles.3-5 1,3-

Dipolar cycloaddition has been concisely summuriesed in the review article by Houk.6 It has emerged as 

powerful tool for the stereoselective construction of complex spiroheterocycles in a single step.7  The importance 

of azomethineylide chemistry8-15 has witnessed an exponential increase for constructing nitrogen containing five-

membered heterocycles which are core structural motifs for numerous natural products. we have examined [3+2] 

cycloaddition reactions of azomethine ylide derived from acenaphthenequinone with thiazolidine-2-carboxylic 

acid. The results are presented herein. Theoretical calculations have been performed to understand the 

stereochemistry of the cycloadducts. 

OBJECTIVE 

1. To synthesise azabicycloadducts through cycloaddition rections. 

2. To perform the DFT calculations. 

3. To confirm the structure of cycloadduct. 

4. To find out the utility of cyclodducts for pharmaceutical use. 

METHODS 

The solvents were purified by standard procedures.16,17  The IR spectra were recorded on a Nicolet Magna IR 

spectrometer Model 550 in KBr pellets and band positions are reported in wave numbers (cm-1). The 1H NMR 

spectra and 13C NMR spectra have been recorded on a Bruker DRX-300 MHz and 75.47 MHz model 

respectively in CDCl3 and DMSO. The chemical shift are given in δ ppm values. Elemental analysis were 

performed on a Perkin Elmer Series C, H, N, S Analyzer 2400. Acenaphthenequinone and other chemicals were 

purchased from Merck/Aldrich and used as supplied. 
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COMPUTATIONAL DETAILS 

All calculations were performed by using the Gaussian 03 programs.18  The optimization of the geometries and 

population analysis were carried out using generalized gradient approximation Becke3-Lee-Yang-Parr (B3LYP) 

level of theory with 6-31g basis set. The energy terms are given in Kcal/mol. 

RESULTS AND DISCUSSION  

The reaction of acenaphthenequinone 1 with thiazolidine-2-carboxylic acid (TCA-2) 2 in equimolar ratio in 

refluxing acetonitrile for 22 h generated, in situ, azomethine ylides (abbreviated as amy) which have been 

trapped as cycloadduct in the presence of various ethylenic and acetylenic  dipolarophiles, viz, methyl acrylate, 

phenyl acetylene, diphenyl acetylene, 1-phenyl-1-propyne and ethyl phenyl propiolate thereby producing  

azabicycloadducts 5-9  in 62-70% yield (Scheme 1). 
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Scheme 1: Synthesis of azathiabicycloadducts 

Stereoselectivity of spiroazabicycloadducts: DFT Calculations 

The cycloaddition reaction with  various dipolarophiles furnished an inseparable mixture of diastereoisomers. In 

order to study the mode of addition of a dipolarophile and to investigate the predominant formation of one 

stereoisomer over the other, DFT calculation have been employed using the Gaussian 03 program. The 

thiazolidinone derivative (3) formed by the condensation of acenaphthenequinone (1) with thiazolidine-2- 

carboxylic acid (2) has two chiral centers and a total of 22 = 4, 3(i)-3(iv) stereoisomer are possible (Fig. 1). 
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Figure 1: Possible stereoisomers of thiazolidinone 3 

 

Since product (3) is formed upon dehydration of iminium species the stereochemistry at C-5 should remain 

unchanged with regard to thiazolidine-2-carboxylic acid. On this basis, the possibility of stereeoisomers 3(i) and 

3(ii) may be ruled out. Out of the remaining two isomers, 3(iv) formed  predominantly at it has lower ∆H f (∆Hf = 

68.54 Kcal/mol) than 13(iii) (∆Hf = 72.85 Kcal/mol). 
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Comparison of heat of formation (∆Hf) of thiazolidinones  3(iv) v/s 3(iii) 

 

ΔHf  (Kcal/mol) 

3 (iv) 3 (iii) 

68.54 72.85 

 

Attack of the methyl acrylate on anti amy results in the inward movement of thiazolidine ring towards 

acenaphthequinone nucleus and may lead to steric crowding between both rings making the system unstable and 

hence failing to produce transition state geometry (Fig.2). 
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FIGURE 2: Backside and front side attack of methyl acrylate on amy 4 
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FIGURE 3: Optimized geometry of cycloadducts 5-9 

CONCLUSION 

The following conclusions may be drawn: 

 Geometry optimization of the azomethine ylide 4 indicated that it has an almost planar structure 

 The dominant  FMO approach is HOMOdipole –LUMOdipolarophile as this energy gap is lower than the 

LUMOdipole- HOMOdipolarophile gap. 

 The endo approach is favoured and the –COOMe group lies towards the    acenaphthenequinone ring 

AKNOWLEDGEMENT 

We are thankful to University of Rajasthan and Prof. R. T. Pardasani (Central Univarsity, Rajasthan) for their 

support. 

REFERENCES 

1. A. Kamal, J. Org. Chem., 1991, 56, 2237 

2. J. A.Joule and K. Mills, Hetrocyclic chemistry, Ed. 4th, BlackwellScience, Oxford, 2000 

3. A. R. Katritzky and A. F. Pozharskii, Handbook of HeterocyclicChemistry, Elsevier, 2000 

4. Comprehensive Heterocyclic chemistry, Part II,eds. A.R. Katritzky, C. W. Rees and E. F. V. Scriven, 

Elsevier, 1997 

5. S. N. Pandey, P. Yogeeshwari, D. Sriram, E. De. ClereQ, C. Pannecouque and M. Witvrouw , 

Chemotherapy, 1999, 45, 192 

6. K. N. Houk, Acc. Chem. Res. 1995, 81, 28  

7. K. V. Gothelf and K. A. Jorgenson, Chem. Rev. 1998, 98, 863  

8. K. V. Gothelf, S. Kobayashi and K. A. Jorgensons, Eds. Wiley-VCH, Weinheim. 2002 

9. A. Padwa and W. H. Pearson, Eds., Synthetic  Application  of 1,3-dipolar cycloaddition Chemisty towards 

Heterocycles and Natural Products, John Wiley and Sons, Hoboken, 2003 

10. C. Najera and J. M. Sansano, Curr. Org. Chem., 2003, 7, 1105 

11. G. Pandey, P. Banerjee and S. R. Gadre, Chem. Rev. 2006, 106, 4484 

12. I. Coldman and R. Hufton, Chem Rev. 2005, 105, 2765 

13. O. Tsuge and S. Kanemasa, in Advances in Heterocyclic Chemictry, 1989, 45, 232 

14. K. Kawashima, A Kakehi and M. Noguchi, Tetrahedron, 2007, 63, 1630 

15. R. Shintani, W. L. Duna, S. Park and T. Hayashi, Chem. Comm.Sun, 2006, 3646  

16. chemistry, 4th ed: ELBS Longman: London, 1984 





Applied Science for Advancement of Research and Industrilization 

139    BICON 2015-The 10
th

 India Japan Bilateral Conference                 ISBN: 978-93-83462-79-7  

 

Determination of Free radical Scavenging activity of methanolic  

flower extract of Abutilon indicum L. 

Hemlata Singh
1
*, R.A. Sharma

1
, and Archna Sharma

2 

1*, 1 Plant Physiology and Biochemistry Laboratory , Dept. of Botany, University of Rajasthan, 

Jaipur, Rajasthan, India. 
2R. L.  Saharia Govt College, Kaladera, Jaipur , Rajasthan, India. 

ABSTRACT 

The objective of the present study was to determine Free radical Scavenging activity of methanolic flower 

extract of Abutilon indicum L. The free radical scavenging activity of the methanolic extract of flower was 

Assessed by using DPPH (2, 2-Diphenyl-1-Picryl Hydrazyl) assay. The results showed that methanolic Flower 

extract of Abutilon indicum possesed significant Free radical scavenging activity and thus can be helpful to 

develop new drugs against disease caused by free radicals. 

KEYWORDS: Abutilon indicum, antioxidant activity, DPPH. 

Reactive oxygen species (ROS) like hydroxyl radical, superoxide anion, hydrogen peroxide can cause cellular 

injuries which in term reponsible for DNA and protein damage and oxidation of important enzymes in human 

body (1).  Antioxidants are very important for human health. Antioxidant supplementation is recommended to 

provide cellular protection from the deleterious effects of excessive reactive oxygen species concentration 

(2).Although some synthetic antioxidant, including butylated hydroxyanisole (BHA) and butylated 

hydroxytoluene (BHT) are commonly used in processed foods, which have some adverse effects (3).Therefore, 

the search for natural antioxidants that may be used in foods to replace synthetic antioxidants is necessary. 

Within the antioxidant compounds, flavonoids and phenolics with a large distribution in nature have been 

studied (4). 

Abutilon indicum Linn. family (Malvaceae) commonly known as ‗Thuthi /Atibala‘ is distributed throughout the 

hotter parts of India(5). Petroleum ether extract of this plant is also a potent source of natural mosquito larvicidal 

agent (6).Seven flavonoid compounds including quercetin and its glycosides have been isolated from flowers of 

A.indicum (7) .Thus present study was undertaken with the objective to determine Free radical Scavenging 

activity of methanolic flower extract of Abutilon indicum L. 

 

KEYWORDS: Abutilon indicum, Free radical scavenging activity, DPPH, Antioxidant Activity. 

Material and Methods  

Collection of Plant Material  

Flower of Abutilon indicum were collected from university of Rajasthan campus (Jaipur) and were washed 

thoroughly in tap water to remove soil particles followed by sterile distilled water. The flowers were then shade 

dried and ground to fine powder by employing an electrical grinder and stored in air tight containers..  

Preparation of Extract:  

10 gm each of the dried flower powder was soxhlet extracted with methanol for 24 hours .The extract was 

filtered with Whatman filter paper no 1 and the filterate was concentrated to dryness. The dry crude extracts 

were weighed and stored in air-tight bottles with necessary markings for identification and kept in refrigerator 

4°C for future investigation. 
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Chemicals and Reagents: 

2, 2-Diphenyl-1-Picryl Hydrazyl (DPPH) was purchased from Sigma Chemical Co. (St., Louis, USA)., Ascorbic 

acid  and methanol were purchased from Thermo Fisher Scientific India Pvt. 

Determination of DPPH free radical scavenging activity 

The free radical scavenging activities of the plant parts extracts were measured employing the modified method 

of Blois ,1958 (8). 1 ml each of the different concentrations of extracts or standard (Ascorbic acid) was added to 

1 ml of 0.3 mM DPPH (in methanol). The mixture was vortexed and then incubated in a dark chamber for 30 

min after which the absorbance was measured at 517 nm against a DPPH control containing only 1 ml of 

methanol in place of the extract.  The Percentage scavenging activity was expressed as percentage inhibition of 

DPPH free radical by the sample and was calculated by using the following expression (9):  

 

Percentage inhibition of DPPH =   Absorbance of control - Absorbance of sample      X 100 

                            Absorbance of control 

 

The IC50 value is the concentration (in μg/mL) of sample (extract/standard) that provided 50% inhibition of the 

DPPH radical. Linear graph of concentration Vs percentage inhibition was prepared and IC50 values were 

calculated. The lower the IC50 value indicates high antioxidant capacity. 

RESULTS 

DPPH Free Radical Scavenging Assay 

DPPH stable free radical method is an easy, rapid and sensitive way to survey the antioxidant activity of a 

specific compound or plant extracts (10). In present study Free radical scavenging activity of the methanolic 

extract of Flower of Abutilon indicum was measured by DPPH assay. It was found that the radical-scavenging 

activities methanolic extract of Flower increased with increasing concentration. Lower IC50 values indicates 

higher antioxidant potential. According to the results obtained, the methanolic Flower extract showed significant 

Free radical scavenging activity (IC50 = 869.32 ± 0.119 µg/ml). 

 

Table 1: IC50 Value of Flower part of Abutilon indicum of DPPH Radical Scavenging Assay. 

Plant parts                                                                                                 IC 50 values (µg/ml) 

Flower                                                                                                         869.32 ± 0.119 

Ascorbic acid                                                                                              16.33 ± 0.325       

 

 
 

Fig- 1  DPPH Radical Scavenging activity of methanolic extract of Flowers of Abutilon indicum 
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CONCLUSION 

From the results of present study it was concluded that the methanolic extract of Flower of Abutilon indicum has 

showed significant antioxidant activity. However, further studies are suggested to isolate and identify the 

antioxidant compounds present in the plant extract.  
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ABSTRACT 

Bianchi Type V cosmological models are the richer structure both geometrically and physically than the standard 

perfect fluid Friedmann-Robertson-Walker (FRW) models. These models are simple generalization of the 

negative curvature of FRW models. Heckmann and Schucking have investigated Bianchi Type V cosmological 

model where matter moves orthogonally to the hypersurface of homogeneity. Exact tilted solutions for Bianchi 

Type V models are obtained by  Ellis and MacCallum, Wainwright et al. Roy and Singh  have investigated LRS 

(Locally Rotationally Symmetric) Bianchi Type V model with viscosity. Banerjee and Sanyal have investigated 

Bianchi Type V cosmological models with viscosity and heat flow both. Coley has investigated Bianchi Type V 

imperfect fluid cosmological models which contains both viscosity and heat flow for equation of state p = (  - 1) 

, 0    2. Bali and Sharma have investigated Bianchi type V tilted stiff perfect fluid cosmological model in 

General Relativity.  

In this paper, we have investigated Bianchi Type V non-static barotropic perfect fluid cosmological model in 

GR. To get the deterministic model, we have assumed that ( 1
1 ) is proportional to the expantion (θ),  where 1

1  

is the eigen-value of shear tensor ( j
i ).  The stiff fluid model and disordered radiation model are also discussed. 

The physical and geometrical aspects of the model together with singularities in the model are also discussed. 

 

KEYWORDS: Bianchi V, barotropic, perfect fluid,  non-static. 

 

The Metric and Field Equations 

We consider the Bianchi type V metric in the form 

 22x222x22222 dzeCdyeBdxAdtds               …(1) 

where A, B and C are functions of t-alone. 

Energy momentum tensor T j
i  for perfect fluid is given by 

 j
i

j
i

j
i

g pv vp)(T               …(2) 

where  is the energy density, p the isotropic pressure and vi the flow velocity satisfying 1vvg ji
ij  . 

Here we assume that coordinates to be comoving so that 1v,vv0v 4321  . 

The Einstein field equation 

 j
i

j
i

j
i

T8g R
2

1
R                            …(3) leads to 

 

2/1

2/)13(2

2

2

1

3

4 Mm
f


                             ...(4) 

Where )(4 f , ff44 , 
d

df
f  and M is a constant of integration. 
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To get the deterministic model, we assume two different cases for  = 1 (stiff fluid case) and 
3

1
(disordered 

radiation case). 

 

Case (I) (Stiff Fluid case): We assume γ = 1 

Hence the metric (1) leads to 

222222222222

2/1
2

2
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ds dZT
TT

TedYT
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TeTdX

T
T

dT
m

X

m

X



        ...(5)  

Physical and Geometrical Features 

The energy density ( ), the isotropic pressure (p), The expansion ( ) and components of shear tensor   

for model (5) are given by 

 
34T

3
8

M                                     ...(6) 

 
34T

3M
    p8                                    …(7) 
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                                                                                   …(8) 
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m


                 …(9) 

The spatial volume (R³) and deceleration parameter (q) are given by 

 2/33 TR                …(10) 

 

2

2
2

T
1T

2
q              …(11) 

 

DISCUSSION 

The reality conditions (i)  + p > 0, (ii)  + 3p > 0lead to M > 0. The model (5) starts with a big-bang at T = 0 

and the expansion in the model decreases as time increases. Since .0 Hence it represents an anisotropic 

universe in general. However, for large value T,  = 0. Hence the model isotropizes for large values of T. The 

spatial volume increases as time increases. 

 

Case (II) (Disorder radiation case): We assume γ = 1/3. 

 Hence the metric (1) leads to 

2

2X

2

2X

2
2

2222 dZedYedX
4

M
TdTds 

            …(12) 

Physical and Geometrical Features 

 The energy density ( ) and the isotropic pressure (p), the expansion ( ) and components of shear tensor 

for the model (12) are given by 
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             …(13) 
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  = 0                     …(16) 

The spatial volume (R3) and the deceleration parameter (q) are given by 
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DISCUSSION 

The reality conditions (i)  + p > 0 and (ii)  + 3p > 0 lead to M > 0. The model (12) starts with a big-bang at 

.
2

M
    T


When 
2

M
    T


 then the expansion in the model decreases as time increases. The model (12) 

represents a realistic universe and is isotropic universe. The spatial volume (R3) increases when .
2

M
    T


 Since 

the deceleration parameter q > 0, hence the model represents a contracting universe. There is a singularity in the 

model at .
2

M
    T
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ABSTRACT 

Rapid industrialization and population explosion in India has led to the generation of thousands of tons of 

municipal solid waste (MSW) daily. Loss and wastage occurs on all steps in the food supply chain. Large 

quantity of food waste is produced annually. These waste materials contain principally biodegradable organic 

matter and disposal of them creates serious environmental problems. Food waste has also a significant public 

health impact; it rots, smells bad, and attracts rodents and insects. As alternatives to landfill, food waste can be 

composted to produce soil and fertilizer, fed to animals, or used to produce energy or fuel. One way of dealing 

with food waste is to reduce its creation. Consumers can reduce spoilage by planning their food shopping, 

avoiding potentially wasteful spontaneous purchases, and storing foods properly.  

KEYWORDS: Food waste composting, Municipal Solid Waste, Food waste, Management of solid waste. 

INTRODUCTION 

Food waste is any by-product or waste which generate during production, processing, distribution, and 

consumption of food. Household food waste is one of the major sources of municipal solid waste. Food waste or 

food loss is food that is discarded or lost uneaten. In India, domestic waste is mostly of organic nature and 

contributes 70% to 80% of urban solid wastes. Food waste has a significant public health impact. Food waste 

http://en.wikipedia.org/wiki/Supply_chain
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drives Municipal Solid Waste (MSW) collection frequency, the major cost of MSW management. The 

management of different waste requires different kind of procedures.  

REDUCTION AND UTILIZATION 

MUNICIPAL COLLECTION 

In areas where waste collection is a public function, food waste is usually managed by the same governmental 

organization as other waste collection. Most food waste is combined with general waste at the source. Separate 

collections have the advantage that food wastes can be disposed of in ways not applicable to other wastes. 

LANDFILLING 

Dumping food waste in a landfill causes odour as it decomposes, attracts flies and vermin, and has the potential 

to add biological oxygen demand (BOD) to the leachate. Landfilling adds an additional cost. It also generates 

greenhouse gasses during decomposition, while the energy value and the soil nutrient value are lost when 

landfilling. Removing food waste from MSW has the potential to decrease greenhouse gas emissions, public 

health issues, MSW collection frequency and MSW management costs, increase renewable energy production, 

and provide nutrients to our soils.  

ANIMAL FEED 

The feeding of food scraps to animals is, historically, the most common way of dealing with household food 

waste 

COMPOSTING 

Composting is biochemical process in which organic materials are biologically degraded, resulting in the 

production of organic by products and energy in the form of heat (Hogos et al. 2002). Heat is trapped within the 

composting mass, leading to the phenomenon of self-heating that is characteristics process (Semple et al., 2001). 

Food waste can be composted at home, avoiding central collection entirely, and many local authorities have 

schemes to provide subsidized composting bin systems. However, the proportion of the population willing to 

dispose of their food waste in that way may be limited. A compost pile is an ideal way to recycle organic wastes 

from our home and community. If properly managed, a compost pile will kill pathogens and weed seeds. 

Compost will provide nutrients to the plants - not only nitrogen, potassium and phosphorus, but also the 

secondary and trace elements. Compost is a good way to improve the physical properties of the soil, such as 

drainage, aeration, ability to retain nutrients and water, both on sandy and clay soils. Composting provides an 

effective and environment friendly procedure of organic waste disposal since it is more economical and 

environment friendly. Moreover, in comparison with mineral fertilizers, compost produces significantly greater 

increases in soil organic carbon and some plant nutrients (García-Gil et al. 2000, Bulluck et al. 2002, Nardi et al. 

2004, Weber et al. 2007). According to SunKee et al. (2004), degradation of each component of food waste is 

affected by environmental conditions. Carbohydrate, cellulose, and protein have their own optimum pH and 

retention times for degradation (Sridhar and Arinola 1991). 

VERMICOMPOSTING 

A process related to composting which can improve the beneficial utilization of organic wastes is 

vermicomposting. It is a non-thermophilic process by which organic materials are converted by earthworms and 

microorganisms into rich soil amendments with greatly increased microbial activity and nutrient availability. 

Vericomposting is a method of preparing compost with the use of earthworms. It is the easiest method which is 

used to recycle wastes and to produce enriched compost. Earthworms consume biomass and excrete worm casts. 

Worm casts are also called as Black gold. The casts are rich in nutrients, growth promoting substances. Casts are 

also beneficial for soil micro flora and having properties of inhibiting pathogenic microbes. Vermicompost is 
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becoming popular in organic farming system. Worm casts secrete vermicompost which are rich in Calcium, 

Magnesium, Potassium, Nitrogen, useful microrganisms, hormones, enzymes and vitamins and certain 

micronutrients needed for plant growth. E.foetida is the most common and favorable species of earthworms for 

vermicomposting of vegetables waste as they have high tolerance to environmental variables like pH, 

temperature and moisture.In many countries food waste is a big part of daily produced municipal wastes for an 

example the result of a study showed that Iran has a potential for production of 4 million tons compost from 

municipal solid wastes, annually. Nowadays, public understanding of vermicompost process increased and its 

deployment to convert organic waste into vermicompost has been increasingly expanded. The key to maximum 

productivity is maintenance of aerobic condition with optimum moisture and temperature (Edward, 1998). In 

some cases, organic residues require pretreatment before being vermicomposted as they may contain substances 

that are toxic for earthworms, such as acidic compounds (Nair et al. 2006).The types of vermicomposting 

depend upon the amount of production and composting structures. Vermicomposting can be done on small as 

well as large scale. Small scale is done to meet personal requirement. Farmer can harvest 5-10 tonnes annually. 

While large scale is done at commercial scale with more than 50-100 tonnes annually. Vermicomposting is done 

by various methods, among them bed and pit methods are more common.  

ANAEROBIC DIGESTION 

Anaerobic digestion produces both useful gaseous products and a solid fibrous "compostable" material. 

Anaerobic digestion plants can provide energy from waste by burning the methane created from food and other 

organic wastes to generate electricity and reducing greenhouse gas emissions. 

CONCLUSION 

Food waste is organic in nature which decomposes quickly producing foul odour and attracts rodents and insects. 

Poor collection and inadequate transportation are responsible for the accumulation of waste. Management of 

solid waste reduces or eliminates adverse impacts on the environment, human health and supports economical 

development for better quality of life. The paper highlights the different methods to manage food waste. Landfill 

causes odour as it decomposes. It also generates greenhouse gasses during decomposition. Compost and 

vermicompost act as soil conditioner, reduce pathogenic bacteria and are non toxic in nature. This low cost 

technology is economically sound and environmentally safe. 
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The Role of Motilin and Ghrelin in Gastric Motility in Suncus Murinus 

Taichi Horita, Kayuri Kuroda, Shota Takemi, Anupom Mondal,  

Takashi Mikami, Takafumi Sakai, Ichiro Sakata 

ABSTRACT 

Motilin and ghrelin are known to stimulate gastrointestinal (GI) motility of the migrating motor complex 

(MMC). We studied coordination effects and mechanisms of motilin and ghrelin-induced gastric contraction 

using the Suncus murinus (S. murinus, house musk shrew). Intravenous (IV) administration of motilin during 

phase I induced strong phase III-like gastric contractions. Administration of ghrelin intravenously did not evoke 

the phase III-like contraction, but ghrelin IV administration during the latter half of phase I enhanced gastric 

contractions. In the in vitro study, ghrelin administration did not induce gastric contractions; on the contrary, 

following pretreatment with a low dose of motilin, ghrelin induced gastric contraction in a dose-dependent 

manner. Furthermore, motilin was observed to induce gastric contractions by modulating neural activity in the 

myenteric plexus, and ghrelin was found to stimulate the myenteric plexus through intrinsic primary afferent 

neurons (IPANs). Taken together, co-administration of motilin with a low dose of ghrelin induced a phase III-

like contraction, suggesting that coordination of motilin and ghrelin is necessary for the regulation of MMC. 

KEYWORDS: Motilin, ghrelin, S. murinus, MMC 

INTRODUCTION 

The contractile activity of the upper gastrointestinal (GI) tract differs between fasted and fed states in humans 

and dogs. During the fed state, noncyclic and intermittent contractile activity, which is termed postprandial 

contractions, occurs. On the contrary, during the fasted state, the GI tract shows a characteristic cyclic motor 

pattern defined as the migrating motor complex (MMC). MMC consists of three phases: phase I is the period of 

motor quiescence, phase II is the period of irregular low amplitude contractions, and phase III is the period of 

clustered potent contractions [1]. Motilin is a 22-amino acid polypeptide which was originally purified from 

porcine intestinal mucosa in the 1970s and was found to be involved in the regulation of phase III contractions in 

humans and dogs [2]. Ghrelin, an orexigenic peptide isolated from the stomach, is an endogenous ligand for 

growth hormone secretagogue receptors (GHS-Rs). Ghrelin is mainly involved in the stimulation of growth 

hormone secretion, food intake, and gastric contractions [3-6]. Ghrelin forms a peptide family with motilin 

because of their similarities not only in terms of the peptide sequences, but also because of the structural 

similarities of their respective receptors. Intravenous (IV) administration of motilin in phase I of MMC induces 

gastric phase III-like contractions in humans [7] and dogs [8]. In contrast, ghrelin is assumed to be a substitute 

for motilin with respect to GI motility in motilin-lacking rodents as ghrelin was found to stimulate gastric 

contractions in rats and mice [5,6]. However, due to the lack of a suitable animal model, few findings regarding 

the physiological relationships between motilin and ghrelin, and their coordination mechanisms have been 

reported. For instance, mice and rats cannot be used for such studies due to the presence of pseudogenes that 

cause decreased production of motilin and its receptor [9]. To find a suitable small-sized mammal for in vivo 

studies of the mechanisms involved in the coordinating activity of the motilin/ghrelin family peptides, we 

focused on the Suncus murinus (S. murinus, house musk shrew), a ghrelin- and motilin-producing mammal. S. 

murinus is a small mammal that belongs to the order Insectivora, family Soricidae, genus Suncus. S. murinus has 

a visceral system that is very similar to that of humans, thus it is a useful model to study human physiology and 

pathophysiology. S. murinus can produce both gastrointestinal hormones motilin and ghrelin. We also found that 
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S. murinus has almost identical GI motility and motilin responses as those found in humans and dogs. In the 

present study, we investigated the mechanisms involved in the coordinating action of ghrelin and motilin, and 

their central or peripheral administration in the regulation of gastric motility during the MMC contractions using 

a conscious suncus. 

RESULTS AND DISCUSSION 

We found that IV administration of ghrelin induced gastric contraction in the latter half but not in the first half of 

phase I and phase II of the MMC, suggesting that ghrelin is important for the initiation and maintenance of phase 

II contractions. Intracerebroventricular (ICV) administration of ghrelin induced few effects on gastric 

contraction. On the contrary, peripheral but not central administration of motilin, stimulated phase III-like gastric 

contractions during phase I of the interdigestive state. Pretreatment with a ghrelin receptor antagonist 

significantly blocked the effects of motilin-induced gastric contraction during phases I and II. This finding 

indicates that ghrelin is essential for the action of motilin on gastric motility. Ghrelin administration alone also 

failed to stimulate gastric contraction, whereas low doses of ghrelin induced strong gastric contractions 

following pretreatment with low doses of motilin in the in vitro organ bath study, suggesting the synergistic 

effects of motilin and ghrelin on gastric contractions. As atropine completely blocked the synergistic effects of 

motilin and ghrelin, this indicates that cholinergic neurons are the final mediators for this synergistic contraction. 

It was also observed that motilin- and ghrelin-induced gastric contractions are mediated through the myenteric 

plexus by stimulating cholinergic, adrenergic, serotonergic, opioidergic, and NO neurons. Moreover, the mucosa 

is also important for ghrelin-induced gastric contractions, where intrinsic primary afferent neurons, or IPANs, 

are believed to transfer signals from the mucosa to the myenteric plexus. Finally, the synergistic effects of 

motilin and ghrelin on gastric contractions may be coordinated by the myenteric plexus. However, the 

administration (IV) of motilin alone did not stimulate gastric contraction significantly during the postprandial 

state. Instead, the co-administration of motilin and low doses of ghrelin induced strong gastric contraction during 

the postprandial state. These results suggest that both motilin and ghrelin are involved in the induction and 

maintenance of gastric contractions during the interdigestive and postprandial states. 

EXPERIMENTAL METHODS 

After fasting for 3 h, each S. murinus was anesthetized with an intraperitoneal injection of pentobarbital sodium 

(50 mg/kg). Through a midline laparotomy, a strain gauge force transducer was sutured on the serosal surface of 

the S. murinus. An IV catheter was inserted into the jugular vein and was exteriorized to the back. For ICV drug 

administration, stainless-steel cannulae were stereotaxically implanted into the lateral ventricle to a 1.2 mm 

depth below the surface of the dura (a burr hole was made in the skull, 7.2 mm rostral to the posterior edge and -

0.9 mm lateral to the crest). The wire from the transducer was connected to the amplifier and to a computer for 

recording gastric contractions in the conscious animal. The catheter was connected to an infusion pump, and 

drugs were administered at a constant rate. For organ bath experiments, stomachs from anesthetized and 

decapitated animals were placed in Krebs buffer after laparotomy. The contractile activities of the stomach in 

response to drug treatment were monitored using an isometric force transducer and PicoLog software. 

CONCLUSIONS 

We found that ghrelin is necessary for the maintenance of phase II and is also required for the initiation of phase 

III contractions. Coordinated action of motilin and ghrelin is essential for gastric motility during the MMC and 

postprandial contractions, which in turn may be advantageous for the treatment of gastric motility dysfunction. 
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Suncus Murinus as A Model for Gastrointestinal Motility and 

Accommodation 

Chihiro Nakahara, Shota Takemi, Taichi Horita, Anupom Mondal,  

Ichiro Sakata, Takafumi Sakai 

ABSTRACT 

We studied the physiological characteristics of gastrointestinal (GI) motility in Suncus murinus (S. murinus, 

house musk shrew), a ghrelin- and motilin-producing mammal. Gastric contractions and activity were recorded 

for 24 h. We found that clear migrating phase III contractions in the S. murinus stomach and duodenum occurred 

during the fasted state. Motilin infusion induced gastric phase III–like contractions during fasting but not during 

feeding condition. We also established a method to perform gastric accommodation experiments using a barostat 

device inserted in the proximal stomach of the S. murinus. We found that administration of sodium nitroprusside 

induced gastric relaxation, whereas motilin treatment induced gastric contraction. These results suggest that S. 

murinus is a useful animal model for GI motility and accommodation studies. 

KEYWORDS: Motilin, accommodation, Suncus murinus, migrating motor complex 

INTRODUCTION 

The stomach and small intestine in dogs and humans undergo specific temporal contractions coordinated by a 

cyclic motor pattern, known as the migrating motor complex (MMC). It has been established that these 

coordinated contractions consist of three phases: phase I is characterized by motor quiescence, phase II is the 

period preceding irregular contractions, and phase III is characterized by a cluster of potent contractions. During 
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the fasting state, endogenous motilin is released which stimulates the MMC. The MMC is believed to have a 

physiologically important role in the mechanical and chemical cleansing of the empty stomach in preparation for 

the next meal. Motilin was originally purified from the porcine intestinal mucosa in the 1970s, and its molecular 

structure was determined to be a 22-amino-acid polypeptide. It has also been demonstrated that plasma motilin is 

released at approximately 100-min intervals during the interdigestive state [1]. Endogenous motilin and 

exogenous administration of motilin were found to induce phase III contractions through the cholinergic 

pathway [2]. However, there is lack of data not only regarding the precise mechanism of motilin-induced MMC, 

but also of basic information necessary for motilin studies such as specific details on the distribution of motilin 

and its receptor in the body and changes in motilin release under different physiological conditions. One of the 

main reasons for the difficulties encountered in in vivo studies on the role of motilin is the unavailability of a 

suitable small laboratory animal model. The most commonly used model animals, rodents such as rats and mice, 

cannot be used because in these species the motilin gene became inactivated in a common ancestor of mice and 

rats [3]. To find a small-sized mammal that could be used as a new in vivo model to study the mechanisms 

involved in motilin-induced gastric contractions, we focused on the Suncus murinus (S. murinus, house musk 

shrew). We previously reported the complete cDNA sequences and tissue distribution of motilin and its receptor 

in the S. murinus [4,5]. Furthermore, reproducible contractile responses of the S. murinus stomach to motilin 

isolated from either the suncus or humans were observed in an in vitro organ bath experiment [5]. In the present 

study, we established an experimental device for recording GI contractions in the conscious and free-moving S. 

murinus to determine the characteristics of S. murinus GI motility and to evaluate its suitability compared to 

other animal models for the physiological study of motilin activity in vivo. We also established a gastric barostat 

technique to study stomach accommodation following the administration of different drugs and meals in S. 

murinus.  

RESULTS AND DISCUSSION 

Gastric contractions were recorded for 24 h and a clear circadian rhythm was observed. In the fasted state, 

similar interdigestive contractions were observed in the gastric body of the S. murinus stomach as those that 

occurred in the stomach of humans and dogs. Phases I, II, and III were clearly recognized at regular intervals. 

Spontaneous phase III contractions of the stomach were observed every 80–150 min. The interdigestive patterns 

in the stomach were disrupted immediately after feeding and were replaced by postprandial patterns. There was 

no synchronization of interdigestive phase I and phase II contractions of the duodenum with those of the 

stomach, although spontaneous gastric phase III contractions migrated from the gastric body to the intestinal 

tract. A single intravenous bolus injection of synthetic suncus motilin at doses of 100 and 300 ng/kg evoked 

typical phase III-like contractions. Motilin infusion during phase I of the interdigestive MMC also evoked phase 

III-like contractions, whereas no significant increase in gastric contractions was observed during the postprandial 

state. Furthermore, infusion of motilin at 50–100 ng·kg-1·min-1 always induced strong phase III contractions. 

Motilin-induced gastric phase III-like contractions also migrated from the gastric body to the intestine as was 

also observed for spontaneous phase III contractions. From the above findings, we determined that S. murinus 

has unique properties of GI motility and motilin reactivity. This is the first laboratory animal showing human- 

and dog-like MMC in the fasting state and motilin reactivity in vivo. For the gastric accommodation study using 

urethane anesthetized S. murinus, we found that intravenous infusion of sodium nitroprusside induced gastric 

relaxation in a dose-dependent manner. On the contrary, motilin administration at a dose of 300 µg/kg evoked 

gastric contractions. Thus, these results indicate that the gastric barostat device is suitable for studies of gastric 

accommodation in S. murinus. 
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EXPERIMENTAL METHODS 

The strain gauge force transducers were prepared in our laboratory with appropriate modifications of the 

previously reported method [6]. Each S. murinus was anesthetized with intraperitoneal injection of pentobarbital 

(50 mg/kg). After a midline laparotomy, strain gauge force transducers were implanted in the serosal surface of 

the gastric body and duodenum for recording circular muscle contractions. An intravenous catheter was inserted 

into the jugular vein and exteriorized under the skin toward the back of the neck. Spontaneous GI motility was 

recorded for 8–10 h in the fasting state or 24 h in a free-feeding state. Drugs were infused through an intravenous 

catheter. In a separate experiment, a gastric barostat was implanted through the antrum inside the stomach of the 

urethane anesthetized S. murinus to study gastric accommodation. Intravenous administration of drugs allowed 

to the study of their relative roles in relaxation or contraction. 

CONCLUSIONS 

The S. murinus model will be useful for studying not only the physiological mechanisms of motilin activity, but 

also the effects of motilin on GI motility and relative disorders. S. murinus will also be helpful for the study of 

gastric accommodation and contribute to the development of new drugs for treatment of impaired gastric 

accommodation. 
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ABSTRACT 

Extended spectrum β-lactamase (ESBL) producing enterobactereaceae signify a major worldwide risk among 

drug resistant bacteria in both hospital and community settings. The spread of resistance to extended-spectrum 

cephalosporins in E. Coli is escalating. β-lactamases enzymes share the ability to hydrolyze third-generation 

cephalosporins and aztreonam and yet are inhibited by clavulanic acid (β-lactamase inhibitor). In addition, 

ESBL-producing organisms exhibit co-resistance to many other classes of antibiotics, resulting in limitation of 

therapeutic option. Current study evaluates the prevalence as well as the resistance patterns of ESBL-producing 

E. Coli isolates in urine samples. The total urine samples assessed were 1155. Antibiotic susceptibility was 

tested by Clinical and Laboratory Standards Institute (CLSI) disk diffusion test. Phenotypic screening and 

confirmation of ESBL producer E. Coli isolates was done by disc diffusion synergy test and double disc 

diffusion test respectively, Amongst the total positive samples, 77.5% samples were detected with the growth of 

E. Coli, Out of which ESBL producing E. Coli were 22.4%. On performing the antibiotic sensitivity testing 

among these isolates, all the non ESBLs isolates were found to be sensitive to all aminoglycosides, 

cephalosporins, β lactam/ β lactamase inhibitor combinations, monobactams and carbapenem group of drugs. 

Whereas, the ESBL isolates of E. Coli were found to be sensitive only to all aminoglycosides, β - lactam/β - 

lactamase inhibitor combinations and carbapenem group of drugs. Nitrofurantoin was found to be sensitive to 

most of the isolates, irrespective of ESBL and Non-ESBL producers. 
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ABSTRACT 

 The most challenging task in sustainable agriculture at present is the efficient control of pests including wide 

variety of soil pathogenic nematodes infecting economicaly important crops and cereals. The extent of loss 

caused by these Plant parasitic nematodes in agriculture is huge in terms of total biomass production and yield as 

reported by many researchers Heterodera avenae commonly known as Cereal Cyst nematode causing 'Molya' 

disease of wheat and barley dominates in Rajasthan. Arbuscular Mycorrhizal Fungi (AMF) associations with 

plants are geographically ubiquitous and their eco-friendly role in enhancing resistance in plants is well 

appreciated, widely studied and reported. 

Hence, present study was conducted in order to study its effect on the lifecycle of Heterodera avenae on wheat. 

The attraction, penetration and developmental studies of H. Avenae were carried on wheat variety WH-147, in 
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myco and non-mycorrhizal roots and were observed after definite intervals. Based on the present results it can be 

said that not very much difference was observed in the morphometrics and different developmental stages from 

Juvenile2S to white cyst in mycorrhizal and non mycorrhizal wheat plants through penetration time and percent 

penetration was decreased in AMF inoculated plants which indicates its considerable utility in controlling 

disease incidence. Percent penetration and development time in G. Fasiculatum treated wheat plants was quite 

more due to its protective mechanism and enormous potential to reduce H. Avenae population in contrast to 

untreated wheat plant. Overall it can be concluded that in AMF inoculated plants the life cycle of pathogen was 

adversely effected and there was delay in all the life processes starting from penetration to moulting of larvae, 

their development and maturation of male and female adults to finally the mature cyst. The morphometric data 

also showed similar trend in body dimensions that is less number of viable cysts were present in plants with 

AMF infection. Thus application of AMF fungi is an economic, prospective and effective tool for reducing H. 

Avenae population causing significant crop losses. 

KEYWORDS: Arbuscular Mycorrhizal Fungi, Life-cycle, Heterodera avenae, Wheat. 



 

Synthesis of Ce-Ni nanocomposite for the decontamination  

of fluoride from drinking water 
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ABSTRACT 

Fluoride in minute quantities is an essential component for human health and helps in the normal mineralization 

of bones and formation of dental enamel, but excessive intake can result in fluorosis. Many adsorbents have been 

developed for the removal of excess of fluoride from drinking water. Herein, we fabricated a novel Ce–Ni 

nanocomposite, for the highly efficient fluoride removal in batch as well as column studies. The synthesized 

adsorbent was examined by powder transmission electron microscopy (TEM), X-ray diffraction (XRD) analysis, 

N2 adsorption/desorption analysis, and thermogravimetric analysis (TGA). The effects of various experimental 

factors were studied including pH, contact time, initial fluoride concentration, temperature, and co-existing ions. 

The complex uptake mechanism of fluoride uptake has been studied by FT-IR analyses. The adsorption isotherm 

was well fitted with the Langmuir isotherm and the saturation adsorption capacity 57.22 mg/g.  Thermodynamic 

analysis indicated that the nature of fluoride sorption is spontaneous and endothermic. It is found that almost 

90% adsorbed fluoride can be eluted with 0.01(N) NaOH and the regenerated bead can successively be reused 

for at least three times. 

KEYWORDS: X-ray diffraction (XRD) analysis;  FT-IR;  TGA;  Ce–Ni nanocomposite 
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Wastes Isolated from Soil of Rajasthan 
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ABSTRACT 

Keratinolytic fungi have a great importance in feather waste degradation and its use for improvement of 

livestock feed and production of protein hydrolysates. Some of the commercial units such as leather and fur 

plant, poultry farms, slaughter houses, etc generate huge amounts of waste products such as wool, feathers, 

bristle, bones, horns, hoofs, hides  and skins which  are mainly keratin and collagen  proteins. Annually several 

thousand tons of feather wastes are discharged into the surrounding environment as a by-product of commercial 

poultry processing. These waste material  are composed of pure keratin, which is not easily degradable by 

common proteolytic enzymes such as pepsin, trypsin and papain. .Keratinase are proteases or keratinolytic 

enzyme able to degrade the keratin.  The present investigation was aimed to evaluate the in vitro biodegradation 

of keratin by clinical isolates of keratinophilic fungi. The fungi was isolated by hair baiting from the soil 

collected from different parts of Rajasthan. The capacity of degradation of keratin substrates was tested by 

inoculating the fungal strain on Sabouraud Dextrose Agar (SDA) medium and FMB medium containing 

keratinous material (feathers and hair) at 30°C. The isolates were tested for their keratin degradation ability on 

different baits such as hairs, feathers, hoofs and nails. In this study isolated fungi found to show positive 

response in degradation of keratin waste. This study showed that, the isolated test fungi play a significant impact 

on biodegradation of keratin substrates for removal of environmental hazards. 

Keywords: Keratinophilic, Keratinase, baiting, isolates, medium, baits, biodegradation 



Protective Potential of Bromelain is Ascribed due to Change in the Degree 

of Oxidative Stress, Functioning of Cholinergic Circuit and Endogenous 

Antioxidants of the Brain 
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ABSTRACT 

Present study evaluates the protective properties of bromelain on mice brain. For assessment of antioxidant 

action of bromelain in brain oxidative stress, cholinesterases and tissue endogenous antioxidants were taken into 

consideration. Bromelain is a proteolytic enzyme which has anti-inflammatory, anticarcinogenic, 

immunomodulatory, antidiarrhoeal, cardiovascular and circulatory improvement effects. Current study 

incorporated albino mice divided into two groups. Saline was given as a vehicle to group I and bromelain (70 

mg/kg b.w. orally) was given to group II. Decreased activity of TBARS, PCC was found in the brains of 

bromelain treated mice. Activities of AChE, SOD, GSH and GST were increased in the brain after the 

administration of bromelain. 

KEYWORDS: Bromelain; TBARS;  GSH 
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ABSTRACT 

SpeciesBergenia,family Saxifragaceaeispopularly known as Pashanbheda (stone breaker) in Indian system of 

medicine.Bergeniais aperennial climbing species and is native to India (Kumaon, Himalayas), Afghanistan, 

South Tibet, and Bhutan etc.  Ethanolic extract of leaves of three different Indian varieties of Bergenia(B. 

ligulata, B. ciliate, B. stracheyi) were screened fortheir antioxidant capabilities using different antioxidant assay 

namely DPPH, Phosphomolybdenum assay, Superoxide assay, Singlet oxygen assay andLipid peroxidation 

assay.The results of the study revealed that all three species of Berginiaexhibited significant antioxidant 

activities indifferent in-vitro screening models. Amongst all, B. stracheyishowed maximum antioxidant potential 

as compared to standards; ascorbic acid, α-tocopheroland butylated hydroxyl toluene. 

KEYWORDS: Bergenia, antioxidant assay, in-vitro¸ascorbic acid, α-tocopherol and butylated hydroxyl toluene. 
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ABSTRACT 

Andrographis paniculata, Bryophyllum pinnatum and Clitoria ternatea were evaluated for nutritional and anti-

nutritional compositions. They are traditionally applied for the cure of ailments such as anti-fertility, anti-

malarial, anti-diarrhoeal, ulcer, leprosy, antiulcer, bronchitis, skin disease, tonsillitis, appetizer, digestant, cough 

and asthma. They also show cardio protective properties. The results showed that the proximate analysis of A. 

paniculata, B. pinnatum, C. ternatea included moisture, ash, vitamin C, fat, fibre protein and mineral contents as 

calcium, iron and magnesium. The analysis suggested that the leaves of these three plants are a good source of 

vitamin C whereas the presence of micro-nutrients in all three plants leaves make them strongly suitable to be 

incorporated into human nutrition. 

KEYWORDS:  Andrographis paniculata, Bryophyllum pinnatum, Clitoria ternatea, proximate analysis. 
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ABSTRACT 

A phenotypically expressed trait like photosynthetic rate, even if intra- and interspecific differences may be 

small, can matter in habitat performance and niche acquisition. Light response curves (LCs) of photosynthetic 

rates are now readily measured under field conditions using miniaturized equipment of pulse amplitude 

modulated fluorometers. In contrast to actual momentary measurements of quantum yield of photosynthesis 

under actually prevailing ambient conditions, LC measurements reflect the expressed intrinsic capacity of 

photosynthesis. In this research we explore the power of LC measurements yielding cardinal points such as 

maximum apparent electron transport rate of photosystem II (ETRmax) and saturating photosynthetically active 

radiation (PARsat) in making intraspecific comparisons of plant performance. In the present study we analyzed 

the photosynthetic performance in five varieties of Vigna radiata, viz var. RMG 268, var. K-851, var. RMG 492, 

var. RMG 975 and var. Anand. via chlorophyll fluorescence parameters. We observed that var.  RMG 268 tended 

to reach highest effective quantum yield of PSII (∆F/Fm′), maximum apparent electron transport rate (ETRmax) 

and saturating photosynthetically active photon flux density (PPFDsat), followed by var. K-851. Thus as judged 

by its photosynthetic performance, ecophysiologically var. RMG 268 seem to be better adapted to the semi-arid 

environment of the state of Rajasthan, India. On the contrary, var. Anand was least adapted to its environment as 

indicated by lowest ETRmax, PPFDsat and ΔF/Fm′ values. The activities of certain antioxidant enzymes of Vigna 

radiata in response to drought were also examined in var. RMG 268 and var. Anand. The increased activities of 

antioxidant enzymes, presumed to limit cellular damage was observed in var. RMG 268. Cellular malondialhyde 

content signal indicators of lipid peroxidation were much higher in var. Anand compared to var. RMG 268. 

These data revealed that var. RMG 268 had high resistance to environmental and drought conditions and thus 

substantiated our results obtained on the basis of plant performance. 

Keywords: Antioxidant; Chlorophyll a fluorescence; Drought; Photosynthesis; Vigna 
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ABSTRACT 

 The synthesis and structural features of some Bidentate Schiff base complexes of the type [M (ONN) 2] (where 

M= Cu+2, Ni+2, Co+2, Mn+2 and O represents the salicylaldehyde moiety) are reported. The ligand was derived 

by the condensation of cinnemaldehyde hydrazone with substituted salicylaldehyde. These metal complexes 
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were characterized by elemental analysis, molar conductance, magnetic momentum measurements, IR, 1HNMR 

spectral data. An octahedral geometry was proposed for all metal complexes.               . 

Stability constants of these metal complexes were determined using a potentiometric method at constant ionic 

strength (0.1) and at different temperature (250C, 300C, 350C) in 50% v/v ethanol-water mixture by 

calculating the values of A,  and PL, it has been found that ligand forms complexes in 1:2 ratio. 

KEYWORDS: Schiff base, stability constant and IR conductance. 
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ABSTRACT 

Monitoring of heavy metal ions in aquatic systems is always an important issue because these ions exert adverse 

effects on the environment and also on human health. Hence, this study presented a novel, green and highly 

selective naked eye colorimetric sensor for the detection of Hg2+ ions. The main constituent of clove is eugenol, 

which is responsible for the reduction and sensing of Hg2+ ions in water samples. Upon the addition of Hg2+ 

particles show a change in color from red to blue which attributed with aggregation of particles. The colorimetric 

response of clove-AuNPs (C-AuNPs) could be monitored even by naked eyes or UV-vis spectrophotometer. The 

aggregation of nanoparticles confirmed by Transmission electron microscopy (TEM) analysis which also shows 

an increase in size after addition of Hg2+ ions. The detection system can detect as low as 0.01 ppm Hg2+. Our 

approach has wide-ranging applications for monitoring water quality also in real water samples with high 

sensitivity and selectivity. 

Key words:  Nanoparticles; UV-vis spectrophotometer;  Eugenol 
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ABSTRACT 

The detection and quantification of so-called heavy metal ions are significant due to their adverse toxic risks to 

human health at very low concentrations. Among various heavy metal ions, Cd(II) is one of the most dangerous 

ions due to its high toxicity and carcinogenicity. Bearing in mind the elevated risks related to human health due 

to Cd(II) there is an urgent need to develop a simple and sensitive method for Cd(II) detection. Herein, we 

synthesized gold nanoshell for the detection of heavy metal ions in water using chemical reduction method. Gold 
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nanoparticles exhibit strong surface plasmon resonance peak at 520 nm whereas gold nanoshell shows surface 

plasmon resonance peak at 550 nm. One of the most exciting accomplishments is the minimum detection limit 

for Cd(II) which is found to be 0.05 ppm in water with good sensitivity. The detection of heavy metal ion such as 

Cd(II) using gold nanoshells of size 202 nm with 28 nm shell thickness was developed. The sizes and shapes of 

nanoshells were tuned by selecting the reducing and capping agents. The nanoparticles have been characterized 

by UV-Vis spectroscopy and transmission electron microscopy. 

KEYWORDS:  Gold nanoparticles; UV-vis spectrophotometer;   toxicity;  carcinogenicity 
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ABSTRACT 

Contamination of healthy environment by heavy metal ions have been a major reason of concern worldwide. 

Thus, there is an urge to develop an analytical method for the detection of heavy metal ions even at trace 

concentration. The present work reports, a simple and green method for the synthesis of F. Ananassa stabilized 

gold nanoparticles in aqueous medium. The particles were characterized by UV-visible spectroscopy, 

transmission electron microscopy (TEM) techniques. The stabilization of metal ions was achieved by F. 

Ananassa which acts as both reducing and capping agent. By changing the concentration of the capping agent 

and pH of the reaction medium size of the nanoparticles can be controlled.The synthesized nanoparticles were 

useful for the colorimetric detection of heavy metal ions in aqueous medium. AuNPs were found to be sensitive 

for Pb2+ ions. This green and cost effective method appears to hold good results for detection of heavy metal ions 

in real samples. 

KEYWORDS:  F. Ananassa; gold nanoparticles; UV-visible spectroscopy, transmission electron microscopy 
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ABSTRACT 

In today‘s world due to massive urbanization the aerobiological content of the air we are surrounded by is 

changing. Aerobiological study is the study of the movement and dispersal of living or once living material such 

as spore and pollen in the air. Now day‘s allergic disorders like asthma and allergic rhinitis are increasing. 

Airborne pollens are important causal factor of allergic diseases such as asthma and allergic rhinitis. Therefore, 

identification of these pollens are important. Allergic diseases have become common in jaipur so the 
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aeropalynological survey was conducted in Jaipur city using a Burkard 24 hrs volumetric sampler. Airborne 

Pollens were collected on a slide for 24 hour period. Slide was stained and examined under microscope. 

Our study gave some unexpected outcome as it showed that the diurnal pollen peak esp. of Holoptelia is during 

day and the time between 4 AM-6 AM showed the minimal count of this pollen. Thus the awareness about the 

time of morning walk especially for the holoptelia allergic patients was got.   

Two major pollen seasons were recognized first July to Oct and second March to April. Highest pollen counts 

were obtained during August and lowest in the June. The major contributors to the pollens were of Poaceae, 

Cheno-Amaranthus, Asterace, Holoptelea, Cassia Spp., Brassica, Azadiracta and Parthenium. 

The aerobiological study of the airborne pollen using burkard sampler has added to the knowledge of pollen 

grains of Jaipur. The results of this study have shown the presence of multiple allergic plant pollen in the air of 

Jaipur. The present study will provide useful data to physician treating allergy patient for selecting pollen 

allergens during calendar months of the year which will help to get proper diagnosis and treatment. This would 

also aid the pollen allergy patients so that they can plan accordingly their tour and can escape from the incidence 

of allergy. 

KEYWORDS: Aerobiological; Poaceae; Cheno-Amaranthus; Asterace 
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ABSTRACT 

Herein, we discuss an alternative compound, the La(III) complex, [La(L1)2Cl3].7H2O based on a Schiff base 

ligand 2,3-dihydro-1H-indolo-[2,3-b]-phenazin-4(5H)—ylidene)benzathiazole-2-amine (L1), and report 

biological studies. Results of biological activity show that the metal complex is more potent than ligand. Metal 

complexes have been synthesized by reaction of lanthanum(III) salt in 1:2 molar ratio with ligands L1 and 3-

(ethoxymethylene)-2,3-dihydro-1H-indolo-[2,3-b]-phenazin 4(5H)−ylidene)benzathiazole-2-amine (L2) in 

methanol. The metal complexes and ligands were characterized by molar conductance, elemental analyses, FT-

IR, 1H/13C NMR, thermogravimetric, and XRD analysis. 

KEYWORDS: FT-IR, NMR, thermogravimetric, XRD analysis 
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Toxicity study of heavy metals pollutants in water  

and soil of sitapura industrial area, Jaipur 

Parul Sharma
1
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ABSTRACT 

The present study deals with assessment of toxic heavy metals in water and soil samples collected along the 

industrial site of Sitapura, Jaipur. The study performed at three different sampling locations along the industrial 

site of Sitapura. The samples were collected for the period of six months. Heavy metals (Cd, Pb, Ni, Cr) were 

examined in water and soil samples to determine the quality and extent of pollution. The determination of metals 

was performed by using AAS. The result of the study reveals that concentration of metals was Pb>Cd>Ni>Cr  in 

water and soil. The overall results point out high concentration of toxic heavy metals in the samples collected 

from different sites. The study is important because such assessment of heavy metal in soil and water helps to 

understand long term pollution load in aquatic environment. Such study will also help to provide a means for 

evaluating the long term accumulation of heavy metal contaminants. The results emphasises the need of regular 

scientific monitoring of different pollutants adversely affecting the environment and to reframe the pollution 

control strategies already in existence. 

KEYWORDS: Heavy metals, soil, water, pollution 



 

Naphthoquinones from the leaves of Diospyros  melanoxylon 

Ruchi Singh* 

Department of chemistry, The IIS University,  Jaipur 
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ABSTRACT 

Diospyros  melanoxylon  belongs to family Ebenaceae. Plants of this family are wide spread chiefly in tropics 

and subtropics.The leaf extract enjoys  some reputation as a folk remedy against various afflictions such as 

asthma,abdominal pains,dysentry,leprosy and whooping cough. The present study deals with the investigation of 

the leaves of the Diospyros melanoxylon collected from the surroundings of Jaipur.This study led to the isolation 

of a number of naphthoquinones and triterpenes compounds like diospyrin,3‘-methoxydiospyrin,diospyrol, 

betulin,betulinic acid together with sterols and some alcohols. The air dried and coarsely powdered leaves were 

extracted with petroleum ether at room temperature for 24 hrs.Solvent was removed under reduced pressure and 

resulting crude extract was dissolved in  petroleum ether and left overnight at 0oc.It was then filtered and 

petroleum ether soluble part was chromatographed over silica gel. Subsequent  fractions on TLC gave a new 

triterpene Lup-20(29)-ene-3α,6β-diol. This is the first report of this compound from the plant. This compound 

was characterized on the basis of IR,1HNMR,13CNMR and mass spectral studies. 

KEYWORDS: Naphthoquinones,  diospyrin,  3‘-methoxydiospyrin, Lup-20(29)-ene-3α,6β-diol 
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Composition and Stability of Mixed ligand Complexes of Pb (II) with 

Benzilic Acid and Some Bicarboxylic Acids: A Polarographic investigation 

Trapti Gupta 

Department of Chemistry, The IIS University, Jaipur – 302 013 

trapti.gupta@iisuniv.ac.in 

ABSTRACT 

The mixed systems of Pb(II) with bicarboxylic acids (Malonic Acid, L–Tartaric Acid, DL–Malic Acid, Maleic 

Acid and Succinic Acid) and benzilic acid were studied by keeping the concentration of weaker ligand (Benzilic 

Acid) constant while varying the concentration of strong ligand (Bicarboxylic Acids) in each case. Deford and 

Hume,s method1  was used to calculate the stepwise formation constants of simple systems   (Pb–Bicarboxylic 

Acids and Pb–Benzilic Acid) while the stability constants of mixed  complexes2 have been evaluated by the 

method of Schaap & McMasters3. The reduction of Pb(II) ion is found to be reversible and diffusion controlled, 

involving two electrons in each case. The statistical and electrostatic effects have also been discussed by using 

these stability constants. The mixing constant (KM) and stabilization constant (KS) were measured for 

comparative study of simple and mixed ligand complexes. 

KEYWORDS: Stabilization constant (KS), mixed ligand complexes, Deford & Hume 
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ABSTRACT 

The benefits of nonmaterial are potentially enormous, and are still being explored. A diverse range of products 

and applications are emerging including electronics, optics, textiles, medical devices, cosmetics, food packaging, 

water treatment technology, fuel cells, catalysts, biosensors and agents for environmental remediation. Till date, 

numerous processes for metallic nanoparticle synthesis have been reported; nevertheless, the synthesis of 

nanoparticles with desired size distribution and prevention of agglomeration during particle formation remains 

challenge. Conventional methods of nanoparticle synthesis include both physical and chemical method; physical 

methods include evaporation and laser ablation whereas chemical methods involve the reduction of a salt with 

reducing agents. At the end of their life cycle, most nanotechnology products are disposed in landfills. As a 

result, NPs may be released into the soil– water system. Plants, an important component in the ecological system 

may serve as a potential pathway for NP transport and a route for bioaccumulation into the food chain. 

Therefore, effect on plant B. juncea and water borne pathogen E. coli has been explored. 

KEYWORDS: Nanoparticles, bioaccumulation, biosensors, nanotechnology, agglomeration 
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Synthesis of derivatives of imidazo[1,2-a]pyrimidine and its complexation 

with Tin(IV) Halides 

Varsha Goyal*, Rati Agrawal, Sandhya Saini 
Department of Chemistry,The IIS University 

  varsha.goyal@iisuniv.ac.in 

ABSTRACT 

Over the last 40 years, Organotin(IV) chemistry has been one of the most profile areas of chemistry activity. The 

synthesis of organotin (IV) complexes of N- containing hetrocycles  has received considerable attention during 

the last three decades owing to their excellent biological activity. Several studies have reported that ligands 

containing oxygen and nitrogen atoms as donor sites are often involved in compounds with potential antitumor 

activity.In view of this, one such compound named imidazo[1,2-a]pyrimidine has been explored as a potential 

ligand for the complexation with organotin(IV) derivatives. Thus. the present work deals with the synthesis of 

derivatives of Imidazo[1,2-a] pyrimidine and its complexation with dimethyltin dibromide.  All the complexes 

were well characterized by IR, 1H-NMR, 13C-NMR, 119Sn-NMR. The proposed geometry of both the complexes 

are of octahedral geometry. 

 

KEYWORDS: Organotin(IV);  imidazo[1,2-a]pyrimidine 



 

Botrytis cinerea stress tolerance in ten peanut (Arachis hypogea) cultivars 

Shweta gupta, Vinay Sharma 
Department of Bioscience & Biotechnology, Banasthali University, Rajasthan, India                                                               

 ABSTRACT                                     

Peanut (Arachis hypogea L.) is the second most important cultivated grain legume of world, growing in the 

semi–arid tropics. It is world‘s fourth most important source of edible oils, third most important source of 

vegetable protein. Botrytis cinerea is a necrotrophic, ubiquitinous, filamentous and ascomycets fungus that 

affects more than 200 plant species. Disease of groundnut reduces yield quality and increases the cost production 

wherever the crop is grown. Amongst these menaces diseases provoked by fungal pathogens manifest in 

maximum impact, accounting for extensive damage and yield losses in field crop and agriculture. Fungal 

pathogens employ diverse routes to colonize host plant. Botrytis blight, caused by Botrytis cinerea is the most 

common yield reducing factor for peanut. A pot experiment was performed using ten cultivar were screened of 

Arachis hypogea against Botrytis cinerea. To determine its effect of Botrytis effect on peanut plant of root length, 

shoot length, fresh weight, dry weight and chlorophyll content were measured at 5, 10, 15, 20, 25 30 days on 21 

days old plant. Out of ten varieties of Arachis tested RJ510 was the most resistant and RJ382 was the most 

susceptible varieties. Cultivars of Arachis were ranked with respect to their tolerance of pathogen infection, 

RJ510>RF578> BAU13> GG20> GG7> J11> M13> Somnath> Gangapuri> RJ382. 

KEYWORDS: Arachis hypogea; Botrytis cinerea;  fresh weight; dry weight and chlorophyll content. 



 

 

 



Applied Science for Advancement of Research and Industrilization 

163    BICON 2015-The 10
th

 India Japan Bilateral Conference                 ISBN: 978-93-83462-79-7  

 

Manifestation of Protection offered by Bacosidea in Terms of Oxidative 

Stress and Renal Enzymatic Antioxidants 

Sonam Agarwal* and Renu Bist 

Department of Bioscience and Biotechnology, Banasthali University, Rajasthan, India 

E-mail : renu_bisht22@yahoo.co.in 

ABSTRACT 

Renal health is a very important parameter which affects the daily life of persons. Besides being a natural filter 

of the blood, kidneys perform many other functions such as the regulation of electrolytes and blood pressure. 

Kidneys aid in get rid of wastes, therefore any alteration in renal tissues may lead to deterioration in the quality 

of blood which may subsequently lead to many pathological changes inside the body. The present study was 

carried out to investigate the protective potential of bacoside A in renal tissue of mice. Experimental design 

included two groups of mice: first group received dose of saline as a vehicle, second group was administered 

bacoside A (5 mg/kg bw) for 21 days consecutively. In renal tissues, endogenous antioxidants like CAT, SOD, 

GPx and GSH were recorded to be elevated after exposure of bacoside A when compared with control group. A 

decline in TBARS and PCC levels was recorded in bacoside A treated group compared to the control mice which 

conclude that bacoside A plays a protective role in kidneys. 

KEYWORDS:  Kidneys;  TBARS; PCC levels. 
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 ABSTRACT 

Lignin is the second most abundant complex biopolymer on the earth next to cellulose. Lignin  is highly 

recalcitrant towards both chemical and biological degradation. It is a complex, amorphous, 3-D aromatic 

polymer.   White rot fungi belong to basidiomycetes have evolved to degrade lignin effectively. Although 

bacteria and actinomycetes are also reported to degrade lignin but the rate of lignin degradation by bacteria and 

actinomycetes are poorly compared with white rot fungus because less than 10% of lignin mineralizes to CO2. 

This difference between bacteria and fungus is due to the different strategies of lignin degradation, even both are 

enzymatic process but bacteria perform solubilization rather than depolymerization and mineralization of 

lignocelluloses. White-rot fungi produce four major groups of enzymes for the degradation of lignin: lignin 

peroxidase (LiP; EC 1.11.1.14), manganese peroxidase (MnP; EC 1.11.1.13), versatile peroxidase (VP; EC 

1.11.1.16), and laccase (EC 1.10.3.2). The process is further enhanced by the cooperative action of several 

accessory enzymes, which may include glyoxal oxidase (EC 1.2.3.5), aryl alcohol oxidase (veratryl alcohol 

oxidase; EC 1.1.3.7), pyranose 2-oxidase (glucose 1-oxidase; EC 1.1.3.4), cellobiose/quinone oxidoreductase 

(EC 1.1.5.1), and cellobiose dehydrogenase (EC 1.1.99.18).WRF are capable of selective and non-selective 

lignin decay. In selective decay (e.g. Cereporiopsis subvermispora, Phlebia radiata, Dichomitus squalens etc.), 
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lignin is removed without any marked loss of cellulose and in non-selective/simultaneous delignification (e.g. 

Trametes versicolor, Fomes fomentarius etc.), all the major cell wall components are also degraded. 

KEYWORDS: Trametes versicolor, Fomes fomentarius 
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ABSTRACT 

The genus Bacillus, family Bacillaceae, is the largest in the order. The genus contains gram-positive, endospore 

forming, chemoheterotrophic rods that are usually motile with peritrichous flagella. It is aerobic, or sometimes 

facultative, and catalase positive. Bacillus subtilis, the type species for the genus, is the well-studied gram 

positive bacterium. It is a useful model organism for the study of gene regulation, cell division, quorum sensing, 

and cellular differentiation. Its 4.2-Mb genome was one of the first genomes to be completely sequenced. In this 

study role of Bacillus subtilis in Bioremediation of Hydrocarbons was studied. Bioremediation of hydrocarbons 

increased several times by using Bacillus subtilis. This study revealed possibilities of bacteria in Bioremediation 

of Hydrocarbons. 

KEYWORDS: Bacillus subtilis, Hydrocarbons, Bioremediation, Quorum sensing. 



 

 

Comparative analysis of heavy metals (Cd and Pb) uptake by  

the roots of Moringa oleifera 
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ABSTRACT 

Abiotic stress is known to adversely affect growth and yield of crops and whole plant kingdom. Existence of 

heavy metals (Cd, Pb, Cr, Hg etc.) in the environment represents a significant and chronic environmental threat. 

Even at low concentration these metals can be more toxic to plants, organism including humans. Cadmium (Cd) 

and lead (Pb) are one of the potentially toxic heavy metal pollutants of the environment with no known 

biological function and its concentrations are rapidly increasing in agricultural soil and aquatic sources. Elevated 

level of cadmium and lead in soils from 1mM to 5mM (1mM, 3mM, 5mM) adversely affect the some vital plant 

processes, such as photosynthesis, protein build up, showing toxic variation in root, stem and  leaf morphology 

and physiology (quantity of metal uptake by plant-parts) of Moringa oleifera. 
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When we studied the effect of lead and cadmium on metal accumulation in Pb and Cd treated 10th, 20th and 

30thdays old seedlings in Moringa oleifera, more accumulation of Cd and Pb was observed in roots than other 

plant-parts. As a result of comparison between Pb & Cd uptake, accumulation of Pb was found to be higher than 

Cd in the roots of Moringa oleifera. 

Keywords: Heavy metals, stress, pollutant, metal uptake, Moringa oleifera 
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ABSTRACT 

The ambient air quality, in the vicinity of the IIS University, was monitored with an aim to estimate the 

concentrations of important air pollutants such as nitrogen dioxide (NO2), sulphur  dioxide(SO2), 

Ozone(O3),suspended particulate matter(SPM) and respirable suspended particulate matter (RSPM) for different 

seasons(pre-monsoon, post-monsoon and winters).The results indicate poor quality of ambient air. The 

concentrations of all the pollutants were found much above the permissible limits prescribed by the CPCB New 

Delhi, India. It was observed that the concentrations were the highest during winter season followed by pre-

monsoon and post-monsoon. The concentrations of all the pollutants were found to be sufficiently high to cause 

adverse effects on human health and vegetation.  Therefore, to improve the existing air quality, it is 

recommended to plant air pollution tolerant plant species in areas near the university campuses.  

Keywords: ambient air quality, air pollutants, pollution tolerant plant species, permissible limits. 



 

Stereoselective Michael addition of amines to methyl propiolate: 

Experimental and theoretical results 
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ABSTRACT 

The reaction of amines to methyl propiolate gives 1,4-addition products with complete stereoselectivity.  Trans- 

orientation of two vinylic protons is confirmed by a large 3JHH=13.2 Hz coupling constant. All the products were 

characterized on the basis of IR and 1H and 13C NMR studies. 

Theoretical studies of the model reactions at the DFT (B3-LYP/6-31+G*) level coonfirm the experimental 

results. Addition of amines to methyl propiolate is completely stereoselective and gives trans-product only. The 

activation enthalpy of the reaction is low (ΔH≠ = 15.8 kcal mol-1) and the exothermicity is high (ΔH° = -49.8 kcal 

mol-1). 

KEYWORDS: Michael addition, Stereoselective Michael-addition 
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Sequence-Specific Biosensors Report Drug-Induced Changes  

in Epigenetic Silencing in Living Cells 

Archana Choudhary and Monu Singh 

Biyani Girls College, Jaipur, Rajasthan, India 

ABSTRACT 

Treatment with demethylating drugs can induce demethylation and reactivation of abnormally silenced tumor 

suppressor genes in cancer cells, but it can also induce potentially deleterious loss of methylation of repetitive 

elements. To enable the observation of unwanted drug effects related to loss of methylation of repetitive DNA, 

we have developed a novel biosensor capable of reporting changes in DNA accessibility via luminescence, in 

living cells. The biosensor design comprises two independent modules, each with a polydactyl zinc finger 

domain fused to a half intein and to a split-luciferase domain that can be joined by conditional protein splicing 

after binding to adjacent DNA targets. We show that an artificial zinc finger design specifically targeting DNA 

sequences near the promoter region of the L1PA2 subfamily of Line-1 retroelements is able to generate 

luminescent signals, reporting loss of epigenetic silencing and increased DNA accessibility of retroelements in 

human cells treated with the demethylating drugs decitabine or 5-azacytidine. 



 

Production of Alpha Amylase from a Randomly Induced Mutant Strain of 

Bacillus Amyloliquefaciens and its Applications as a Desizer in Textile 

Industry 

Isha Soni and Rajshri Nagar  

Biyani Girls College, Jaipur, Rajasthan, India 

ABSTRACT 

The present study is concerned with isolating pure strain of Bacillus amyloliquefaciens from the root nodules of 

tomato plant and using it for the production of alpha amylase. The bacterial suspension was exposed to UV 

radiations twice for 10 minutes each at an interval of 24 hours. 100% of desizing of fabric was obtained with 

200-250 enzyme units at 60 degree Celsius temperature in 1 hour. Therefore, Alpha amylase produced from 

mutant bacterial strain can be used as a desizing agent. This unique combination prevents the formation of 

unwanted creases and crack marks during desizing process. It can be used to degrade materials like starch, 

starch/polyvinyl alcohol, starch/polyvinyl alcohol/carboxy methyl cellulose. 

KEYWORDS: isolating, pure strain, bacterial suspension, UV radiations, desizing, enzyme, creases, crack 

marks, degrade 
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Electropeptasensor: A Portable Electrochemical Peptide-Based Sensor for 

Detection of Renin Biomarker as Predictor of Cardiovascular Risk and 

Prognosis 
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Aptamer-based platform technology shows great promise in biosensor development. In particular, peptide-based 

aptamers represent a relatively new class of affinity binders that consist of short stretches of variable peptide 

regions and are defined as artificial recognition molecules within a constant protein scaffold. The features that 

distinguish peptide aptamers from other classes of binding molecules (such as antibodies) include their small 

size, simple design, and their disulfide-independent folding. The excellent recognition specificity, high binding 

affinity, a versatile selection process, easy of chemical synthesis, and small physical size, which are typical 

characteristics of peptide aptamer make them a potential seed candidate and powerful alternative of antibodies in 

clinical diagnostics. 

In this study, we constructed a randomized library pool with diversified amino acid sequences and selected 

target specific peptide aptamers for renin biomarker which involved in the regulation of arterial blood pressure 

and thus an emerging biomarker protein as predictors of cardiovascular risk and prognosis using cDNA display 

technology which enrich the library and elevate the affinity and function of the peptides at the highest level. 

Next, we grafted the selected peptide aptamers onto our originally developed DEP (Disposable Electrochemical 

Printed) chip and demonstrated a highly sensitive, selective and improved detection of disease biomarkers using 

a USB powered portable potentiostat system. This resulted a stable, flexible and barriers-free point-of-care 

biosensor system, termed Electropeptasensor, which in principle be adaptable to develop a commercially low-

cost and user friendly bio-sensing technology for healthy and aging society. 



 

ATP- Adenosine Triphosphate 

Pooja Saikia and Nusrat Parveen 
Biyani Girls College, Jaipur, Rajasthan, India 

ABSTRACT 

ATP stands for Adenosine Triphosphate which is the main energy currency of the cell.The following poster give 

us a review about the main metabolic processes and the role of ATP in these processes.The metabolic processes 

includes  : 

1.β oxidation 

2.Sodium Potassium pump 

3.Glycolysis 

4.Krebs cycle 

5.Nucleic Acids etc 

All these vital processes run by the energy provided during hydrolysis of ATP. Mitochondria is the main site 

where ATP production takes place via the process named Oxidative Phosphorylation. 

KEYWORDS: Cell, ATP, Krebs cycle, Mitochondria 





Applied Science for Advancement of Research and Industrilization 

168    BICON 2015-The 10
th

 India Japan Bilateral Conference                 ISBN: 978-93-83462-79-7  

 



Applied Science for Advancement of Research and Industrilization 

169    BICON 2015-The 10
th

 India Japan Bilateral Conference                 ISBN: 978-93-83462-79-7  

 

  Abstract 

Synthesis of Green, Efficient and Recyclable Catalytic Material by Nitric 

Acid Treatment of Fly Ash for Production of Salol 

Anita Bhatia and Ashu Rani* 
*Department of Pure and Applied Chemistry, University of Kota-324005, Rajasthan, India 

1S.S. Jain Subodh P.G. Autonomous College, University of Rajasthan, Jaipur,  

E-mail:  anisharma00@gmail.com 

ABSTRACT                                                                                                         

An efficient solid acid catalyst (NAFA) has been synthesized by mechanical and thermal activation of fly ash 

followed by chemical activation using concentrated HNO3. The mechanical activation of fly ash is carried out to 

improve its reactivity by size reduction and alteration in the physico-chemical characteristic by ball milling. 

Thermal activation removed carbon, sulphur and other impurities from fly ash while chemical activation 

increased silica content (61.9% to 84%) and surface silanol groups of fly ash to generate catalytic activities. 

NAFA catalyst was characterized by XRD, FT-IR, N2 adsorption-desorption studies and SEM-EDX techniques. 

Fly ash generated catalytic material has shown sufficient catalytic activity for esterification of salicylic acid and 

phenol to give salol, which is used in suntan lotions as an antiseptic and pain-relieving agent. Possible reaction 

mechanism for the formation of salol over acid sites is proposed and the reaction kinetics is also studied. The 

activated data indicate that this acid activated fly ash material is highly active corresponding to high conversion 

(84%) of salicylic acid to phenyl salicylate. The catalyst could be easily recovered and reused giving similar 

conversion up to four reaction cycles indicating its stability under experimental conditions. The application of fly 

ash to synthesize a solid acid catalytic material finds a noble way to utilize this abundant waste material as a 

catalyst in industrially important organic synthetic reactions. 

KEYWORDS: Fly ash, chemical activation;,acid treatment, ball milling, esterification, salicylic acid and phenyl 

salicylate (salol). 
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ABSTRACT 

Biophoto-Voltaic (BPV) devices generate electricity from light energy by exploiting the photosynthesis of living 

organisms such as cyanobacteria, moss, algae and vascular plants. Biological photovoltaic devices are a type of 

biological electrochemical system, or microbial fuel cell, and are sometimes also called photo-microbial fuel 

cells or living solar cells. Photosynthesis is a process by which plants and algae convert carbon dioxide from the 

atmosphere into organic compounds using energy from sunlight. The plants use these organic compounds (like 

carbohydrates, proteins and lipids) to grow. When the moss photosynthesises it releases some of these organic 

compounds into the soil, which contains bacteria. The bacteria break down these organic compounds, which they 

need to survive, liberating by-products that include electrons. These electrons are captured by conductive fibres 

inside the Moss Table and put to use. In this way the devices harness energy which would otherwise be wasted. 
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This is achieved using an array of 112 ‗moss pots‘, which are bio-electrochemical devices. This means that they 

convert chemical energy into electrical energy using biological material. Each one generates a potential of about 

0.4-0.6 volts (V) and a current of 5-10 microamps (µA). There are several possibilities to improve efficiency like 

Increase the rate at which the moss excretes organic compounds into the soil, Increase the rate at which the 

bacteria break down the organic compounds and produces electrons, Improve the electrical connection with the 

bacteria and Reduce the internal resistance of the device. If we think about long term target is to produce 

economical devices with low manufacturing costs and excellent energy conversion efficiency. With this in mind, 

biophotovoltaic solar panel, a near-shore generator that harvests desalinated water, and a garden table that 

generates and stores enough energy during the day to power a light in the evening. 

KEYWORDS:  cyanobacteria, moss, algae, vascular plants. 
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ABSTRACT 

The Unifloral Honey samples of Coriander (Coriandrum Sativum L) and Mustard from Apis melifera was 

collected from All India Coordinated Research Project on Honeybee and Pollinator, Voluntary Centre of 

Agricultural Research Station Kota, Rajasthan, India. 

The Total phenolics content was determined using the Folin- Ciocalteu method, and the results were expressed as 

mg gallic acid kg-1 honey. At a glance coriander honey contained more Phenolic compounds than mustard honey 

in all samples except raw honey. In Mustard honey the processed honey contains slightly more Phenolic content 

then raw honey.  The total Phenolic content ranged from 200 to 462 mg of gallic acid kg-1 of honey. The 

antioxidant activity of the honey samples were determined using 2, 2-diphenyl-1-picryl-hydrazyl (DPPH) radical 

scavenging and the result were expressed as IC 50 value. The IC 50 value of honey ranged from 4.58 to 5.52 

mg/ml honey. 

The establishment by research that there are bioactive components in honey, and the wide dissemination of this 

knowledge, has led to a general acceptance that honey is a respectable therapeutic agent, and to a rapidly 

increasing uptake of its usage by clinicians as well as by the general public. The finding that there are multiple 

bioactive components involved in the therapeutic action makes it a much more attractive option to use the 

natural product. 

KEYWORDS:  2-diphenyl-1-picryl-hydrazyl; IC 50; gallic acid 
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Spectrophotometric Studies of the Charge Transfer Complexes formed 

between Substituted 3-Amino-1,2,4-triazole (donor) and DMAD 

(acceptor) 
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, Neera 
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ABSTRACT 

Charge transfer complexation is an important phenomenon in biochemical and bioelectrochemical energy 

transfer processes. The electron donor-acceptor interactions have been widely studied spectrophotometrically in 

the determination of charge transfer complex formation with some π-acceptors. In the present work, we 

investigated the formation of charge-transfer complexes formed between substituted 3-amino-1,2,4-triazole 

(donor) and dimethyl acetylenedicarboxylate (DMAD- acceptor). The stoichiometry of the complexes was 

determined by Jobs method and it was found to be 2:1 ratio. The equilibrium constant of the complexes was 

determined by Benesi-Hildebrand equation and a straight line graph was obtained. 

KEYWORDS: Charge-transfer complexes, spectrophotometer, jobs method, Benesi-Hildebrand equation 



 

 

Efficient detection of Pb
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 by plasmonic gold nanoparticles  

and silica-gold nanocomposites 
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ABSTRACT 

Plasmonics based environment monitoring of lead (Pb2+) is vital to field because of their toxic effects on the 

human health.  Therefore it is urgent need to develop sensitive and reliable analytical tool for detection of Pb2+ in 

aqueous systems. Hence, this study provides a new hope for developing sensor material, which is based on 

plasmonics of gold nanoparticles (AuNPs) and their silica core-gold shell (SiO2core-Aushell) nanocomposites. Here 

we synthesized ~ 20 nm spherical gold nanoparticles (AuNPs) of 20 nm and ~ 360 nm silica-gold 

nanocomposites (SGNCs).  Both AuNPs and SiO2@Au NCs by virtue of their versatility shows localized surface 

plasmon resonance peaks at 522 nm and 541 nm respectively. Moreover, it has been observed that SGNCs were 

found ten times more sensitive as compared to AuNPs towards detection of Pb2+ ions. Analyte can be detected as 

low as 500 nM by using 20 nm sized AuNPs and 50 nM by using 360 nm sized SGNCs. The analyte samples 

prepared were analyzed using Scanning electron microscope (SEM), Transmission electron microscope (TEM) 

and UV-VIS spectrophotometer. Surface Enhanced Raman Spectroscopy (SERS) study was also used to compare 

sensitivities of both Au-NPs and SGNCs towards Pb2+ using crystal violet (CV) as a target molecule. 

KEYWORDS: Scanning electron microscope, gold nanoparticles, Plasmonics 



 



Applied Science for Advancement of Research and Industrilization 

172    BICON 2015-The 10
th

 India Japan Bilateral Conference                 ISBN: 978-93-83462-79-7  

 

Waste Auditing of Temples 

Isha Yadav*, Shelja K. Juneja** and Sunita Chauhan*** 

*Research Scholar, Environmental Science, The IIS University, Jaipur 

**Head and Associate Professor, Environmental Science, The IIS University, Jaipur 

***Scientist, Kumarappa National Handmade Paper Institute, Jaipur 

Email : ishayadav00@gmail.com 

ABSTRACT 

Solid waste generation is a continually growing problem at global, regional and local levels. It is being generated 

majorly from human activities and its disposal is a concerning issue for the environment. India is a country 

where many festivals and rituals are celebrated round the year in temples, which lead to the generation of huge 

amount of solid waste, consisting of both biodegradable (flowers, leaves, coconut shells, inscence sticks etc) and 

non-biodegradable (polyethene, plastic items etc) waste. In order to manage the total waste of the temples, 

auditing of the waste generated can be done. Waste auditing is a formal, structured process which quantifies the 

amount and type of waste generated by an organization. It helps in identifying current waste practices and ways 

of improving it. To curb the problem of solid waste generated by the temples, waste auditing can prove to be 

beneficial in reducing the over all burden of waste and can also help in the promotion of Green Temple concept 

leading to sustainable development. 

KEYWORDS: solid waste, green temple, temple waste, waste auditing, sustainable development 
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ABSTRACT 

This abstract reports comparison of Cu loaded neutral alumina as heterogeneous photo-Fenton like catalysts to 

investigate the degradation of Bismark brown-R dye. The effect of operating parameters, such as amount of 

catalysts, amount of   hydrogen peroxide, the dye concentration and the solution pH have been studied. The dye 

degradation is dependent upon concentration of heterogenous photo-Fenton like catalyst, amount of H2O2, dye 

concentration and the pH. Photocatalysts have been characterized by ICP, IR, SEM and XRD. A tentative 

mechanism involving •OH radicals as an oxidant for the photocatalytic degradation of Bismark brown-R dye has 

been proposed.                       

 

KEYWORDS : Heterogeneous photo–Fenton; spectrophotometric; Bismark Brown-R dye. 
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Applications of Nanotechnology in Medicine 
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ABSTRACT 

Nanotechnology in medicine more so commonly known as nanomedicine offers exciting possibilities and 

involves applications of nanoparticles to medical sciences. The role of nanotechnology in the medical field is 

vital and broad including drug delivery systems, imaging agents and methods, new diagnostic tools, therapies, 

implants and tissue engineered constructs. Breakthroughs in nanotechnology promise to revolutionize drug 

manufacturing, drug delivery, and medical diagnostics. Nanomedicine has improved the diagnostic process by 

the use of miniaturized in vitro diagnostic devices thus involving use of small quantities of samples giving large 

quantities of analytical data. In some applications, the biological species are attached to nanoparticles surface to 

recognize the target of interest. There are mechanized, nano-based drug synthesis and delivery devices. These 

nanofactories are capable of automatically collecting raw materials in the local environment to synthesize drugs 

and deliver them to specific sites at specific times and dosages. Nanoparticles can be used in combination 

therapy for decreasing antibiotic resistance or for their antimicrobial properties. Nanomedicine would make use 

of these nanorobots, introduced into the body, to repair or detect damages and infections. Nanotechnology is 

highly theoretical, seeking to anticipate what inventions nanotechnology might yield and to propose an agenda 

for future inquiry. In conclusion, it is a novel technology giving a hope to the human race in general who are 

facing various dreaded diseases. 

 

KEYWORDS:  Nanofactories; nanomedicine; nanorobots. 
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ABSTRACT 

In chemistry, the role of transition metals with macrocyclic ligands is of great importance. They show moderate 

antimicrobial activity against gram positive bacteria and fungi. The metal complexes derived from bidentate 

ligands have often been studied recently because of their technical applications and applications in enhancement 

of drug action. Copper exhibits considerable biochemical action either as an essential trace metal or as a 

constituent of various exogenously administered compounds in human. The coordination chemistry of nitrogen 

donor ligands is an active area of research. The interaction of these donar ligands and metal ions give complexes 

of different geometries and literature survey reveals that these complexes are potentially more biologically 

active. Heterocyclic compounds containing nitrogen and sulphur are very important not only for investigations 

but also for their medicinal utility. These organometallic complexes play magnificent role as antimicrobial, 

antifungal, antiviral, anti-inflammatory, antidiabetic, anticonvulsant and antitumor agents. These complexes 

mailto:nishabaid@gmail.com
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show remarkable chromogenic properties. Their applications in medicinal and industrial fields have stimulated 

our interest to synthesize a novel series of effective biocidal agents. 

 

KEYWORDS:  Antimicrobial, antitumor, nitrogen donor ligands, chromogenic. 
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ABSTRACT 

Tectona grandis (Linn) is a widespraed hard wood plant used for both therapatic and commercil purpose. It is 

native of South and South East Asia. The present study was carried out to investigate antioxidant activity of 

Tectona grandis Linn (family verbeneceae) stem bark extract. Antioxidant activity is measured in DPPH free 

radical scavenging assay. Stem bark was extracted with ethanol and antioxidant activity of these extracts were 

measured by DPPH free radical scavenging assay. This asay measures the free radical scavenging capicity of 

exract under investigation at various consentration (10 μg/ml, 20 μg/ml, 50 μg/ml, 100 μg/ml). Tectona grandis 

(Linn) ethanolic extract (TGEE) showed significant antioxidant activity. The TGEE exhibit antioxidant activity 

due to the presence of various phyto constituents such as – flavonoids, alkaloids, tannins, anthraquinones and 

saponins. 

 

KEYWORDS:  Flavonoids, alkaloids, tannins, anthraquinones and saponins 
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ABSTRACT 

A variety of organic derivatives of organoboron(III) have been synthesized and characterized due to their 

significant biological, medical, agrochemical and pharmaceutical applications. In recent years, interest has been 

sustained in sensing of glucose imbalance which leads to diabetes. This even increases the risk of heart diseases, 

kidney failure, and/or blindness. The application with an emphasis on biomedical areas – i.e. the design of 

various glucose sensors and self-regulated insulin delivery devices are important. Glucose sensors may be of 

enzymatic (finger-prick glucometer and urine dipstick) and continuous (non-invasive, minimally invasive and 

invasive). The most pursued molecular sensor based on boronic acid is a sensor for monosaccharides and in 

particular glucose. Organic derivatives of organoboron(III) are functionalized materials which play significant 

role in Carbohydrate Chemistry and glycobiology. Some boronic acid derivatives exhibit applications for the 

detection of saccharide. Organic derivatives of phenyl boronic acid were prepared and devised as a molecular 

recognition model system. 
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ABSTRACT 

Biosensor technology is a rapidly expanding field of study in which tedious culturing techniques are being 

replaced by assays that use biorecognition elements such as antibodies and nucleic acids to detect biological 

entities. Biosensors have been proposed for a wide range of applications like clinical analysis, the 

amperometrical, potentiometrical, optical, food safety, water quality, and defense again bioterrorism. Out of 

these, optical biosensors have achieved most significant development. In concept, optical biosensors are those 

which are based on the detection of changes on absorption of UV/visible/Infrared light when chemical reactions 

occur or on the quantity of light emitted by some luminescent process. It was observed that the supramolecular 

nanostructures have the ability of enhancing the sensing activity when applied to biosensors construction turning 

the carbon nanotubes into more water-soluble compounds and, consequently, more biocompatible by modifying 

their surface with a synthetic DNA sequence. In this way, the carbon nanotubes can overlay the biosensor 

electrode more efficiently, enhancing the biosensing activity. This paper gives an insight on optical biosensors, 

its construction and applications. 

Keywords: Biosensors;  DNA sequence; amperometrical 
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ABSTRACT 

Organophosphorus compounds containing  pyridyl, benzimidazolyl and other heterocyclic moiety have gained 

considerable attention because of their insecticidal, acaricidal,nematocidal, pesticidal and fungicidal properties. 

These compounds exert their biological action on insects by inhibiting the enzyme acetylcholinesters (AchE). A 

series of organophosphorus compounds were synthesized by reacting 2-substituted pyridyl and 2-substituted 

furyl derivatives with POCl3 and PSCl3 in different molar  ratio. The compounds were tested for insecticidal 

activity against ―Periplenata Americana‖ and fungicidal activity activity against ―Aspergillus Niger‖ and 

―Fusarium Oxysporum‖ and all the derivatives were found to possess significant biological activity. 

KEYWORDS:  Periplenata Americana;  Aspergillus Niger;   Fusarium Oxysporum 
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Study of The Provisioning of Food (Spider Prey) of Mud-Dauber Wasps 
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ABSTRACT 

Study of the food provisioning in the nest of mud daubers in form of spiders provisioned by common mud-

dauber was done.  Information concerning range, nest location and construction, provisioning, cocoon 

construction and orientation, prey hunting, parasites, mating, and nesting success is given. Division of labor 

between sexes and pairing constancy was also done. Material was collected from several nests with the intention 

of identifying the various species of spiders concerned, the following trends were observed; one, the 

predominance of certain species of spiders and two, the occurrence of rare or uncommon species. The 

predominance of several spiders suggested the possibility of specific food preferences of the different wasps, 

while the occurrence of uncommon forms indicated accidental collection. The study was done with these 

problems as aims. 

KEYWORDS:  Prey hunting, parasites, mating, and nesting success. 
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ABSTRACT 

A simple, precise and accurate high-performance liquid chromatographic(HPLC) method has been developed for 

determination of  and Stigmasterol in different samples of Ceropegia bulbosa and attenuate  Chromatographic 

separation of the two compounds was performed on a waters symmetry shield C18 column (150 x 4.6, 5 μm) as 

stationary phase with a mobile phase comprising of 1 % acetic acid in milli Q water :  acetonitril  (04:96) v/v at a 

flow rate of 1.0 mL min-1 and UV detection at 215 nm with a run time of 9.0 min. The proposed method was 

validated for linearity, accuracy, precision and limit of quantitation. The validated HPLC method can be used for 

a routine quality control analysis and simultaneous quantitation of  Stigmasterol  from Ceropegia bulbosa and 

attenuate. 

KEYWORDS: Stegmasterol , HPLC and  Ceropegia 
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Adequate and Drinkable water is important for Human Body 

Rajesh Singh 

Biyani Girls College, Jaipur, Rajasthan, India 

ABSTRACT 

We all know that water is itself a Doctor for any Human being. But this is also important that what kind of water 

is required, How much is the consumption it by  a Human being, and what is the quality parameter for Drinkable 

water for Human being.  In my study I am considering  these parameter which gives  answer of above questions, 

and also make everyone  aware. So that society on the whole becomes a part in the conservation of water and 

uses adequate  water harvesting techniques. 

Keywords :-  water, water quality, water parameter, consumption for water. Health, wealth and good looking of 

face. 

INTRODUCTION 

As per common the  science , that Human body is made up of  ¾  water.  So water is plays a very important role 

in Human body,   because water does multiple works in the Human body directly or indirectly.   

DIRECT ROLE OF WATER TO HUMAN BODY 

1 . Makes temperature of body, 2.  Makes liquid in eye , 3.  It helps in the digestive processes  and extract  the 

waste from Human Body, 4.  Water is  also important to extract to urine and toxin from Human Body, 5.  Water 

make flexible  Body joints,  6.  Water also plays important role in the  maintenance of Human Body, 7.  Water 

makes Human body Hormones, so that all chemical reaction  are processed smoothly. 

INDIRECT ROLE OF WATER TO HUMAN BODY 

Easy calculation of water required, A healthy person intakes average liter water, as we know that maximum 

water intake by human body limit less, But , how much minimum water is intake by Human Body. So average 

water of a Human Body = 40 mili liters.  So very simple calculation if weight of a person =50Kg. Should water 

consumption by Human = Human Body weight * Average water , so = 40 * 40 mili liter = 2.00 liters 

WATER IS IN ITSELF A DOCTOR  

We know that as per our science, Water can do the work of medicine. Water  plays a very important role  in the 

naturopathy treatment . 

CONCLUSION  

In my study I analyzed  the role of water in a Human Body and what parameters and quantity are required for 

drinkable water.  
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ABSTRACT 

Mobile technology popularly known as cellular communication has evolved rapidly over the past few years. The 

widespread use of mobile phone in recent years has raised the research activities in many countries to determine 

the effect of the emitted electromagnetic radiation from it. The mobile phone emits 900 MHZ electromagnetic 

radiation; this emitting radiation may be absorbed by various body organs according to the places where they are 

carried. The effect mobile phone radiation has on human health is the subject of recent interest and study, as a 

result of the enormous increase in mobile phone usage throughout the world. Various health hazards are 

associates with mobile phone radiations. 

For evaluating this, 3 groups of 4-6 week old mice were exposed to mobile phone radiation for 1week, 2 week 

and 3 weeks. 

KEYWORDS: Swiss albino male mice, Lipid Peroxidase, Reduced Glutathione 
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ABSTRACT 

During last two decades a number of studies has been focused on synthetic applications of 1,3 dipolar 

cycloaddition reactions because they provide a versatile route for the synthesis of a wide variety of heterocyclic 

compounds. The 1,3dipolar reactions of azomethine ylides have entered a new stage with application in natural 

product synthesis. We have been working on the synthesis of new spiropyrrolidines having two or more chiral 

centers via [3+2] cycloaddition reactions of α-diones with secondary cyclic amino acids proceeding through 

azomethine ylides as intermediates.  A comprehensive approach has been made to investigate the 

stereochemistry of the cycloaddition reactions by theoretical studies using Gaussian 94 and MOPAC6 quantum 

chemical programs. The transition state of concerted 1,3-dipolar cycloaddition reactions is controlled by frontier 

molecular orbitals (FMO‘s) of dipoles and dipoarophiles.  The favoured path involves the HOMOdipole and 

LUMO dipolarophiles.  The antioxidant activities as well as antimicrobial activities of novel synthesized 

azabicyloadducts have also been reported. 



Applied Science for Advancement of Research and Industrilization 

179    BICON 2015-The 10
th

 India Japan Bilateral Conference                 ISBN: 978-93-83462-79-7  

 

 

 

 

 

 

 

 

Komal Arora ;  Indian J. Chem. - Part B, Vol: 50, Issue: 1, 2011, 83 ;  Heteroatom Chemistry, 2009, Vol. 20, 7, 

379 , Heterocyclic Communications, 2009 , Vol: 15, 2, 135 ;  

Kusum Sharma, Res. Chem. Intermed., 2012, 38, 723. 



 

 

Health standard of Girls college students- A cross sectional study  

Tejinder Kaur,  

Department of Science, SBBSMGC Sukhanand, Moga, Punjab 

Email : tejinderkr04@gmail.com 

ABSTRACT 

Objective  

The purpose of this study was to explore the health status of college girls on the basis of BMI. 

Methods 

The study was conducted in S.B.B.S Memo. Girls College, Sukhanand in the district of Moga, Punjab. The 

subjects included a random selection of 556 girls, aged 18-24 years. Standard methods were used to determine 

height and weight. Body mass index was calculated using height and weight. BMI defined as the weight in 

kilograms divided by square of the height in meters. The health status was assessed by using classifications of 

World Health Organization (2004). These classifications are as follows: ―underweight‖ BMI <18.5, "normal 

weight" is defined as BMI > or = 18.5, but less than 25; "overweight" equals BMI > or = 25, but less than 30; 

and "obese" individuals have BMIs > or = 30. 

Results: The mean age of the participants was 21±2.16 years, ranging from 18 to 24 years. The mean body mass 

index was 19.9±1.205. The percentage prevalence of underweight, normal weight, overweight, and obese was 

36.15(n=201), 58.63(n=326), 4.3(n=24) and 0.89(n=5), respectively.  

Conclusion:  Most of the BMI distribution occurs in the normal range, but there is certain number of overweight 

or obese students but the prevalence of these conditions were less common among the girls. Significant lower 

fitness level was frequently observed among underweight individuals. 
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ABSTRACT 

Obesity threatens to become the leading health problem of the 21st century which is emergimg as a global 

nutritional concern. The problem of obesity is confined not only to adults but also to children and adults. In the 

present cross-sectional study, an attempt has been made to report the prevalence of obesity and relationship 

between obesity and duration of television viewing has been studied among 2-5 years of children. It is evident 

from the present study that children children who watched television for more than two hours/day had 2.9 times 

higher risk of developing obesity than the children who watched television for less than two hours/day. 

Television viewing time appears to be an important indicator of a range of lifestyle behaviors likely to promote 

fatness over time. 



 

Herbicides: Their Use in Control of Weeds in Vegetables, Field  

Crops and Ornamental Plants 
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ABSTRACT 

Herbicide(s), also commonly known as weedkillers, are pesticides used to kill unwanted plants. Selective 

herbicides kill specific targets, while leaving the desired crop relatively unharmed. Some of these act by 

interfering with the growth of the weed and are often synthetic mimics of natural plant hormones. Herbicides 

used to clear waste ground, industrial sites, railways and railway embankments are not selective and kill 

all plant material with which they come into contact. Smaller quantities are used in forestry, pasture systems, and 

management of areas set aside as wildlife habitat. Some plants produce natural herbicides, such as the 

genus Juglans (walnuts), or the tree of heaven; such action of natural herbicides, and other related chemical 

interactions, is called allelopathy.In the US in 2007, about 83% of all herbicide usage, determined by weight 

applied, was in agriculture. In 2007, world pesticide expenditures totaled about $39.4 billion; herbicides were 

about 40% of those sales and constituted the biggest portion, followed by insecticides, fungicides, and other 

types. 

RESISTANCE  

Weed resistance to herbicides has become a major concern in crop production worldwide. Resistance to 

herbicides is often attributed to lack of rotational programmes of herbicides and to continuous applications of 

herbicides with the same sites of action. Thus, a true understanding of the sites of action of herbicides is essential 

for strategic planning of herbicide-based weed control.  

Plants have developed resistance to atrazine and to ALS-inhibitors, and more recently, 

to glyphosate herbicides. Marestail is one weed that has developed glyphosate resistance. Glyphosate-resistant 

weeds are present in the vast majority of soybean, cotton and corn farms in some U.S. states. Weeds that can 
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resist multiple other herbicides are spreading. Few new herbicides are near commercialization, and none with a 

molecular mode of action for which there is no resistance. Because most herbicides could not kill all weeds, 

farmers rotated crops and herbicides to stop resistant weeds. 

PREVENTION AND MANAGEMENT OF HERBICIDE RESISTANCE 

Worldwide experience has been that farmers tend to do little to prevent herbicide resistance developing, and only 

take action when it is a problem on their own farm or neighbor‘s. Careful observation is important so that any 

reduction in herbicide efficacy can be detected. This may indicate evolving resistance. It is vital that resistance is 

detected at an early stage as if it becomes an acute, whole-farm problem, options are more limited and greater 

expense is almost inevitable. An essential pre-requisite for confirmation of resistance is a good diagnostic test. 

Ideally this should be rapid, accurate, cheap and accessible. Many diagnostic tests have been developed, 

including glasshouse pot assays, petri dish assays and chlorophyll fluorescence. A key component of such tests is 

that the response of the suspect population to a herbicide can be compared with that of known susceptible and 

resistant standards under controlled conditions. Most cases of herbicide resistance are a consequence of the 

repeated use of herbicides, often in association with crop monoculture and reduced cultivation practices. It is 

necessary, therefore, to modify these practices in order to prevent or delay the onset of resistance or to control 

existing resistant populations. A key objective should be the reduction in selection pressure. An integrated weed 

management (IWM) approach is required, in which as many tactics as possible are used to combat weeds. 

APPLICATION 

A new method of herbicide application involves ridding the soil of its active weed seed bank rather than just 

killing the weed. Researchers at the Agricultural Research Service have found the application of herbicides to 

fields late in the weeds' growing season greatly reduces their seed production, and therefore fewer weeds will 

return the following season. Because most weeds are annual grasses, their seeds will only survive in soil for a 

year or two, so this method will be able to ―weed out‖ the weed with only a few years of herbicide application.  

Weed-wiping may also be used, where a wick wetted with herbicide is suspended from a boom and dragged or 

rolled across the tops of the taller weed plants. This allows treatment of taller grassland weeds by direct contact 

without affecting related but desirable plants in the grassland sward beneath. The method has the benefit of 

avoiding spray drift.  



 

 

A study of physico-chemical properties of groundwater  

in Sambhar lake city and adjoin area 
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ABSTRACT 

Sambhar is the largest inland saline lake of India covering an area of approximately 225 sq. km in central 

Rajasthan. It is a rather special lake not only because of its geological importance but also because of its peculiar 

physical and chemical characteristics. Groundwater samples were collected from different locations of Sambhar 

lake city and its adjoining area for their physico-chemical studies. Laboratory tests were performed for analysis 

of samples for total dissolved solids, EC and major ions e.g., Ca+2, Mg2+, NO3 –, F–, Na+ and K+. In this analysis, 
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results for main ions contributing towards TDS and NO3 – are being reported. On comparing the results against 

drinking water quality standards laid by Indian Council of Medical Research (I.C.M.R.) it is found that most of 

the water samples are non-potable for human beings due to high concentration of one parameter or the other. 

Most of the samples have total dissolved solids values much higher than maximum permissible levels by 

I.C.M.R., which is 1500 ppm. The high value of these parameters may have health implications and therefore, 

needs attention. 

KEYWORDS:- Sambhar lake, Total dissolved solids, Ground water.  



 

Genetic Diversity and Personal identification 

Dr. Deepali lall , Dr. Sudha Summerwar , Dr. Jyoutsna Pandey 

Govt.Collage Beawar Rajasthan India  

ABSTRACT  

Variation in our DNA sequences gives us individual fingerprint, useful for identification and establishment of 

relationships. The use of DNA analysis as evidence in criminal trials is now well – established, genetic 

fingerprinting techniques were originally based on patterns of VNRTS, but have been extended to include 

analysis of other feature including mitochondrial DNA Sequences. Generally two condition are observed for 

most of us, all our mitochondria are genetically identical a condition called homoplasmy.  However, Some 

individual Contain mitochondria with different DNA Sequences , this is hetroplasmy.  Such Sequence variation 

Can complicate  the observed inheritance pattern of the disease .     

KEYWORDS: DNA Fingerprinting, mitochondrial DNA Sequences, homoplasmy,  hetroplasmy.      
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