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Message from Patron-in-Chief
India has glorious tradition of using natural products for the welfare of
living beings and is the proud custodian of the vast Traditional
Knowledge based on plants and other naturally occurring substances
which are used for food, medicine, flavours, preservatives, fragrance,
cosmetics, pigments, dyes etc.
It is immense pleasure for Amity University, NOIDA, UP (India) to
host the 7th International Symposium on Development of Natural
Products at its campus from 15th November to 17th November 2012.
The confidence posed by the General Body of the International Society
for Development of Natural Products (ISDNP) for choosing Amity University, Noida, UP as the
venue for this International Symposium deserve recognition and appreciation. ISDNP, most worthily
guided by its present President Prof. Kazimierz Glowniak and ably assisted by other office bearers, is
the global assembly of natural products and these Symposia which are held once in two years provide
an opportunity to scientists from across the continents to come together with a commitment to share
their knowledge and experience and also for establishing new contacts and entering into valuable
collaborations.
At Amity University, herbal research is a mission oriented priority area as we believe in exploring the
inherent potential of our rich biodiversity for developing new products. Through extensive scientific
R&D activities, we at Amity, have been successful in developing a large number of patents in the
area of herbal products.
I hope the 7th ISDNP Symposium would help our scientists to come closer with their counterparts
from other parts of the world, particularly in the area of innovative scientific exchange and
collaborations.
Further, I am sure that this Symposium will provide a unique platform to all the participants to widen
their knowledge in such conventional products and to explore and exchange new ideas, techniques
and models for their better use. Also, the participants attending the Symposium would be able to
forge new bonds and linkages and more specifically for long-lasting and sustainable research ventures
and innovative programmes for mutual research benefits. I also wish to express my pleasure for the
participation of office bearers and members of the ISDNP, and from National Society of
Ethnopharmacology as well as from Phytochemical Society of Asia and deeply appreciate their
remarkable work in this area and for their immense contribution to the success of the Symposium
I also convey my sincere appreciation to Maj. Gen. K.J. Singh, Group Vice Chancellor, Amity
Universities, and his worthy team at Amity University UP for their tireless efforts in organising this
Conference. Dr. P. Pushpangadan, Padma Shri Awardee, Chairman, Organising Committee, ISDNP,
and Director General, Amity Institute of Herbal & Bio-production Development (AIHBPD),who is
regarded as a doyen in the area of herbal and bio-product development, Dr. V. George, Director,
Amity Institute of Phyto-chemistry and Phytomedicine, Dr K.C. Upadhyaya, Director, Amity
Institute of Biotechnology, and all others involved with the Conference, need special mention for
the tremendous work done by them during the last several months and have made their untiring
efforts in ensuring the success of the Conference.
I extend a very cordial welcome to all participants and wish the Conference a grand success.

Dr. Ashok K Chauhan
President, Amity Institute of Herbal
& Bio-products Development (AIHBPD)
An Institution of Ritnand Education Foundation (RBEF)
(The Foundation of Amity Institutions and
the sponsoring body of Amity Universities) &
Chairman, AKC Group of Companies

MESSAGE FROM THE GROUP VICE CHANCELLOR

It gives me immense pleasure to note that Amity University is
hosting the 7th International Symposium of the International Society
for Development of natural Products jointly with National Society
of Ethnopharmacology, India and Phytochemical Society of Asia at
Amity University, Noida, UP from 15-17 November, 2012.
Amity’s 3500 faculty, scientists and researchers achieved a unique
distinction of having filed about 364 patents in areas spanning
Nanotechnology, Biotechnology, Biosensors, Forensic Science,
Pharmaceuticals, Microbiology, Software, IT, Herbals, Photovoltaics, Electronics, Food
Processing etc. Amity University has entered into tie up with many institutes of advance
research in India and abroad. Therefore the ISDNP Symposium will provide for fruitful
interaction of world renowned scientists, researchers and scholars engaged in natural product
development and will give a new inspiring and motivating trend.
I wish all success for the symposium.

Maj Gen K Jai Singh
Group Vice Chancellor
Amity University, Uttar Pradesh

MESSAGE FROM THE ACTING VICE-CHANCELLOR

I am delighted that the Amity University UP is hosting the 7th International
Symposium of the International Society for Development of Natural
Products jointly with National Society of Ethnopharmacology, India and
Phytochemical Society of Asia at the Noida campus from November 15-17,
2012.
Natural products derived from a variety of living systems i.e. plants,
microbes, marine organisms and even animals, have extensively been used
for therapeutic applications. In fact our traditional systems of medicine solely rely on natural
products. Plants have been rich source of many compounds that are useful as drugs; some examples
include morphine, quinine, anticancer drug, taxol, and antimalarial agent, artemisinin. Turmeric has
widely been used in India for centuries and recently identified active ingredient, curcumin has
become a wonder drug with wide therapeutic applications. Many higher plants contain novel
metabolites with antimicrobial and antiviral properties. Therefore, a symposium on recent advances
in natural products is timely in the context of discovery of drugs.
The deliberations of the symposium will lead to knowledge management and developing effective
methods of dissemination of the knowledge, as the knowledge deficit is one of the main challenges
today.
I am confident that the symposium will formulate strategies and specific recommendations that will
help in attaining the goal of ensuring health for all.

Prof (Dr.) Balvinder Shukla
Acting Vice-Chancellor
Amity University, Uttar Pradesh

AMITY INSTITUTE FOR HERBAL
AND BIOTECH PRODUCTS DEVELOPMENT
- An Institution of Ritnand Balved Education Foundation –
Thiruvananthapuram

Prof. (Dr.) P. PUSHPANGADAN,
Director General & Senior Vice President, RBEF
Chairman, 7th ISDNP Symposium

Message
As the incoming President of the International Society for Development of Natural
Products, I extend a most hearty welcome to all the dignitaries and delegates for the 7th ISDNP
Symposium. It is matter of great pleasure that in our effort to hold the 7th ISDNP Symposium we
are joined by National Society of Ethnopharmacology (NSE), India and the Phytochemical Society
of Asia (PSA). It is for the first time that the ISDNP Symposium is held in India. India with its vast
biodiversity resources is the right place to hold such a gathering of experts in natural products.
Historically India’s biodiversity had attracted not only traders and businessmen from far of
countries but also serious students, scholars and nature lovers. India’s biodiversity has enriched
modern medicine by contributing several biodynamic molecules. We had renowned Scholars,
Acharyas and Physicians who had deep knowledge on the medicinal properties of plants and their
effect on human body. The classical texts such as Charaka Samhita, Susruta Samhita etc. which
have come down to us are real embodiments of the wisdom of our ancient Acharyas.
Research in natural products is gaining momentum all over the world especially because of
the belief that answers to many hitherto incurable diseases can be found in nature only. It is in this
background that we are gathering together for the 7th ISDNP Symposium to share our knowledge
and experience in the study of natural products.
I wish all the delegates a pleasant stay at Amity University.

P. Pushpangadan

No.3, Ravi Nagar, Ambalamukku
Peroorkada P.O
Thiruvananthapuram – 695 005
Kerala, India

Tel: (0471) 2432138, 3269772,
2432148
Mob: 0-98950 66816
E-mail: palpuprakulam@yahoo.co.in
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Ecopharmacognosy and the globalization of traditional
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Chairperson : Dr. C.S. Nautiyal
Co-Chairperson: Prof. V. George
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Prof. Hartmut Frank, Univ of Bayreuth, Germany
Natural Product Research - Ethical Implications
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Prof. Guenther Bonn, Innsbruck, Austria
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-

Dr. B. Somanadhan, Singapore
Total synthesis and stereochemical determination of Falcitidin,
A novel mycobacterial derived acyltetrapeptide with activity
against the malaria target falcipain -2

12.20 pm to 12.40 pm

-

Prof. Benny KH Tan, National Univ. of Singapore
In vivo and in vitro effects of chlorogenic acid on glucose
transport in L6 skeletal muscle cells and skeletal muscle
isolated from DB/DB mica
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Prof. Khozirah Shaari Universiti Putra, Malaysia
Studies into the anti-inflammatory properties of 2,4,6trihydroxy-3-geranylacetophenone, a natural product
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Dr. Jalifah Latip, Univ. Kebangsaan, Malaysia,
Rapid identification of rhamnolipid biosurfactant by
Electrospray Ionization-Mass Spectrometry
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-
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Prof. K. C. Upadhyaya
Co-Chairperson:
Prof. Pankaj Sharma
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-Dr. Srini Kaveri, Paris, France
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Dr. Rupika Delgoda, Univ of West Indies, Jamaica.
Bridging two worlds through science in the Caribbean
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Dr. S S Deokule, Pune
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Prof. K. K. Janardhanan, Thrissur, Kerala
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Prof. V. George, AIPP, Trivandrum
Phytochemistry in Human Welfare
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-
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Networking Tea
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Noni (Morinda citrifolia L.) based bioproducts for wellness
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7.30 onwards

CONFERENCE DINNER
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Friday, November 17, 2012
TECHNICAL SESSION V
(Concurrent Session I)

9.30 to 9.50 am

9.50 to 10.00 am

10.00 to 10.10 am

10.10 to 10.20 am

Chairperson : Prof. Khozirah Shaari
Co-Chairperson
: Prof. Ashish Verma
Speakers :
Dr. Neem Hakim
International Centre for Integrated Herbal Research and
Development, Dhaka, Bangladesh
Research and development of herbal products in Bangladesh
Dr. Satyanshu Kumar, Directorate of Medicinal and Aromatic Plants
Research, Anand
Extraction of phytochemicals from Asparagus racemosus and Saraca
asoca using green techniques
Dr. V.S. Rana, Dir. of Medicinal and Aromatic Plants Research, Anand
Separation and identification of swertiamarin from
Enicostemma axillare Lam. Raynal by centrifugual partition
chromatography and nuclear magnetic resonance-mass spectrometry
Dr. Manzoor A Shah, Univ of Kashmir, Srinagar
Mushrooms: The novel sources for novel anticancer bioactive

drugs

10.20 to 10.30 am

Dr. G.S. Chakraborthy, Noida Institute of Engineering and
Technology, Greater Noida
Quantitative estimation of ascorbic acid by HPTLC in hydroalcoholic
extract of Phyllanthus emblica

10.30 to 10.40 am

Ms. Alsaba F Raja, IIM-CSIR, Srinagar
Acety1-11-keto- boswellic acid as potential antibacterial and antibiofilm agent

10.40 to 10.50 am

Dr. Janki Prasad Chaturvedi, CDRI, Lucknow
Antidyslipidemic activity of the constituents isolated from the
leaves of Calophyllum inophyllum

10.50 to 11.00 a.m.

Dr. Richa Shri, Punjab University, Patiala
Bioactivity guided isolation of an anxiolytic fatty acid from Aethusa
cynapium

11.10 to 11.20 am

Dr. Manjoosha Srivastava, NBRI, Lucknow
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Phytochemical characterization of Amaranthus hypochondriacus for
nutraceutical formulations
11.20 to 11.30 am
11.30 to 11.45

Dr. Monika Thakur, Amity Institute of Food Technology
Utilization of wild mushrooms as natural untapped treasures
NETWORKING TEA

11.45 to 11.55 am

Dr. Kapil Kumar Chaudhary, RBS College, Agra
Nutritional and therapeutic properties of Morinda citrifolia (Noni) juice

11.55 to 12.05 am

Dr. Kaushal Kumar, Ranchi
Evaluation of Plant-lore of Jharkhand in synergy of experimental ethnobotany

12.05 to 12.15

Dr. T.G. Vinod Kumar Nair, Palode
Protection of Traditional Knowledge related to plants used for Food and
medicine & scope of developing new paradigms on access and benefit sharing

12.15 to 12.25

Dr. R.M. Bagul, Jalgaon
Some contraceptive ethnomedicines used by tribals of Satpuda forest East
Khandesh, Maharashtra, India

12.25 to 12.35

Dr. R. Murugeswaran, RRIUM, Chennai
Ethnopharmacological uses of plants used by the tribal communities of
Dindigul District, Tamil Nadu

12.35 to 12.45

Dr. Ramesh Das, Nagaon, Barpeta, Assam
Use of wild plants and herbs as Traditional Medicine by the local people
inhabiting around the Masas national park of Assam, North East India

12.45 to 12.55

Dr. S. Ghosh, Izatnagar
Development of ecofriendly herbal formulation for the control of arthropod
infestations in animals

12.55 to 1.05

Mr. Vinay Daboriya, Agra, UP
Genetic diversity analysis of Evolvulus alsinoides L. populations collected
from different regions of Uttar Pradesh using RAPD marker and their
phytochemical analysis

1.05 to 1.15

Dr. Charu Gupta, Amity University UP
Natural products from Microbes

1.15 to 2.30

LUNCH

TECHNICAL SESSION VI
(Concurrent Session II)
Chairperson : Prof. Vikash Sewram
Co-Chairperson
: Prof. Rajiv Janardhan
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9.30 to 9.50

Speakers :
Dr. Ludwiczuk A, Lublin, Poland
Chemical relationships between Liverworts belonging to the Porellaceae,
Lejeuneacea and Conocephalaceae families

9.50 to 10.10

Dr. Dayar Arbain, West Sumatra, Indonesia
Inventory, constituents and conservation of biologically important Sumatran
plants

10.10 to 10.30

Mr. Sreekumar K G, Kerala
Activities of State Medicinal Plants Board, Kerala

10.30 to 10.40

Dr. Amit Srivastava, NBRI, Lucknow
A validated method for simultaneous quantification of six biomarkers in
Swertia species by HPLC-ESI-MS

10.40 to 10.50

Ms. Garima Pandey, Lucknow University, Lucknow
Antimicrobial and antioxidant studies of selected medicinal plants used by
Tharu and Buxa tribes of Uttarakhand, India

10.50 to 11.00

Mr. M D Kharat, Pune
Effect of Aerva sanguinolenta (L.) Blume on L. donovani parasites causative
organism of Visceral leishmanisais

11.00 to 11.10

Ms. Sheeja Malar, Karaikudi, Tamil Nadu
In vitro evaluation of Grewia tiliaefolia bark extract for its antioxidant and
cholinesterase inhibitory activity

11.10 to 11.20

Dr. Kharkwal H, AUUP, Noida
Antifungal activities of the leaf extract of Clerodendrum infortunatum Retz.

11.20 to 11.30

Dr. Kalpana Pai, Pune
Gallic acid from Emblica officinalis elicits anti-leishmanial activity via
apoptotic death in Leishmania donovani parasites

11.30 to 11.45

NETWORKING TEA

11.45 to 11.55

Dr. D.D. Joshi, AUUP, Noida
Rhododendron arboretum: Phytochemistry, pharmacology and traditional
overview

11.55 to 12.05

Dr. Rahman M K, Navi Mumbai
Ayurvedic concept of biometals: study of antimicrobial activity of Methi
(Trigonella foenum graecum) treated with biometals i.e. Yashad Bhasma and
zinc oxide

12.05 to 12.15

Dr. Ram Pratap Meena, Royapuram, Chennai
Standardization of Myrtus communis L. fruit using pharmacopoeial and
quality control methods

pg. 6

12.15 to 12.25

Dr. A. K. Sharma, FRI, Dehradun
Effect of drying and storage conditions on the quality of cultivated Aconitum
heterophyllum (Atish)

12.25 to 12.35

Dr. Sharad Srivastava, Lucknow
Conservation of Centella asiatica (L.) urban through chemotypic studies
among different accessions from central zone of India

12.35 to 12.45

Dr. Sudershan Kumar, NBRI, Lucknow
Development of a model on world wide web for digitization of comprehensive
information on medicinal plants

12.45 to 12.55

Dr. Prabha Sharma, University of Delhi, Delhi
Community involvement and conservation of Taxus baccata L. in Pangi
Valley, Himachal Pradesh

12.55 to 1.05

Dr. Manoj Kaushal, Haridwar
Studies on the mycorrhizal association of some horticultural plants under the
conditions of Himachal Pradesh

1:05 to 2:30

LUNCH

Concluding Session
2:30 onwards
Founder President
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ORAL
PRESENTATIONS

Disclaimer: All abstracts have been printed as submitted by the delegates. The Organising Committee shall
not be responsible for any errors or omissions.

O-1

Pre-Inaugral Lecture
ECOPHARMACOGNOSY AND THE GLOBALIZATION OF TRADITIONAL
MEDICINES
G. A. CORDELL,
Natural Products Inc., Evanston, IL 60203, U.S.A.
E-mail: pharmacog@gmail.com
In the midst of dire warnings regarding continuing access to non-renewable resources, natural products
offer a niche as the foundational basis for health care in the world. As a fundamental human rights ethical
issue, traditional medicines and phytotherapeutical products which are being promulgated for the global
market must be demonstrated to be safe, effective, and consistent, based on contemporary evidence. In
addition, their accessibility (availability of the plant and affordability of the product) must be assured for
there to be a long-term health care system. Ecopharmacognosy, the study of sustainable, biologically
active, natural resources, is therefore evolving as an important aspect of improving global health care and
assuring beneficial patient outcomes for the future through the application of new strategies and new
scientific perspectives.
Aspects of these strategies include: i) developing programs for evidence-based research (botanical,
chemical, biological, and clinical) on traditional medicines, ii) implementing regulatory standards for
pesticides, herbicides, insecticides, heavy metals, radiation, microbial contamination, and adulteration with
synthetic and natural compounds, iii) developing national and international research programs on drug
discovery based on traditional medicines, iv) developing programs for inventory assessment and
conservation of medicinal plant resources, and v) enhancing global access to database systems on
traditional medicines.
Finally, promotion of the global availability of safe, effective, and reproducible plant-based medicinal
agents, requires integrated approaches to manifest the four pillars (information, botany, chemistry, and
biology) for medicinal plant quality control involving database systems, botanical biotechnology,
metabolomics, and the application of new detection techniques for the in-field analysis of medicinal plants.
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NATURAL PRODUCTS RESEARCH – ETHICAL IMPLICATIONS
H. FRANK
Environmental Chemistry & Ecotoxicology, University of Bayreuth,
Hugo-Rüdel Str. 8, D-95445 Bayreuth, Germany
Cultural development depends on wo/man’s chemical-technical advances in mastering the art of extracting
and concentrating chemical products from natural materials, or of converting natural materials into new,
more useful (more sustainable) materials. In prehistoric times this chemical-technological progress took
place in an unconscious manner while modern wo/man is aware of the economic, societal and cultural
implications of a rational analysis of the molecular principles underlying the refinement and/or conversion
of natural chemicals to new materials. Insofar advances in analytical chemistry have played a major role in
understanding and designing advanced (natural products) chemistry, the respective chemical processes, and
their ultimate consequence for civilization.
Chemical processes in principle are based upon the judicial application of concentrated forms of energy to
convert natural materials into more useful forms. Especially today, as the importance of the availability of
energy and its limitation are becoming more obvious, the aspect of sustainability is directly connected to
the question of the refined, optimized use of limited resources of energy and natural materials – in principle
a process of the optimization the thermodynamic balance of enthalpy versus entropy. In this sense,
sustainability of present and future chemical technology is a matter of the observation of ethical principles
of the fair distribution of resources, but also in the development of wo/men’s intellectual potential and
skills to understand and efficiently exploit natural products and energy resources to put them to human use.
The latter is predominantly a matter of education.
Although chemical-scientific progress has greatly contributed to the tremendous technological advances of
the 20th century, it also was associated with risks, accidents and pollution problems of unprecedented size
and extent (Beck 1992). The exchange of information to be able to understand and cope with the undesired
implications of chemical-technological practice in a holistic sense is needed in order to be able to minimize
them. The technical prerequisites to improve the exchange of information and to practice science in
cooperative ways are emerging with the Internet. But one of the main problems in inhibiting the exchange
of useful information lies in the quantity and thus, necessarily, quality of information. The problem of
insufficiently developed publication ethics and distribution of questionable information – mostly driven by
overly developed ambition of scientists – restricts the cooperative potential. Again, the education of young
scientists in understanding the great advantage of an ethically correct conduct is an obvious necessity
internationally (Frank et al. 2011).
References
Beck, U. 1992. The Risk Society, Towards a New Modernity. Sage Publication. London
Frank, H., et al. 2011. Ethics, chemistry and education for sustainability. Angew. Chem. Int. Ed. 50: 848290
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TITLE TO BE ANNOUNCED
PROF. DR. GUENTHER BONN
Innsbruck, Austria
Email: Guenther.bonn@uibk.ac.at
,
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TOTAL SYNTHESIS AND STEREOCHEMICAL DETERMINATION OF
FALCITIDIN, A NOVEL MYCOBACTERIAL DERIVED
ACYLTETRAPEPTIDE WITH ACTIVITY AGAINST THE MALARIA TARGET
FALCIPAIN -2
B. SOMANADHAN,1 S. R. KOTTURI,2 M. J. LEAR,2 KEVIN W. S. TAN,3 C. Y.
LEONG, R. P. GLOVER,4 H.YICUN,5 H. FLOWTOW,6 A. D. BUSS and M. S.
BUTLER, 7
MerLion Pharmaceuticals Pte Ltd, 41 Science Park Road, #04-03B, The Gemini,
Singapore Science Park II, Singapore 117610; 2 Department of Chemistry, Faculty of
Science, and Medicinal Chemistry Program, Life Sciences Institute, National University
of Singapore, 3 Science Drive 3, Singapore 117543; 3 Department of Microbiology, Yong
Loo Lin School of Medicine, Infectious Disease Program, Life Sciences Institute,
National University of Singapore, Science Drive 3, Singapore 117543.Current Address: 1
brinda.somanadhan@gmail.com; 4 GSK Neural Pathways Discovery Performance Unit,
11 Biopolis Way, Helios Bldg #03-01/02, Singapore 138667; 5 Chongqing Institute of
Green and Intelligent Technology, Chinese Academy of Sciences, Blk B Hon Kwok
Center No. 85, Jinyu Avenue, New North Zone, Chongqing, Post Code 401122 P. R.
China; 6 Experimental Therapeutic Centre (A*STAR), 31 Biopolis Drive, The Nanos
#02-29, Singapore 138669; 7 Division of Chemistry and Structural Biology, Institute for
Molecular Bioscience, University of Queensland, St Lucia 4072, Queensland, Australia.
Evolving resistance to artemisinins, our last line of defense against malaria, threatens to derail attempts to
control the disease. Currently, one of the important approaches towards antimalarial chemotherapy is to
develop new drugs active against new targets of the parasite. Falcipain-2, a cysteine protease from P.
falciparum, is one of the new promising targets for antimalarial drug design. A 384-well microtitre plate
fluorescence cleavage assay was developed to identify inhibitors of falcipain-2. Bioassay-guided isolation
of a MeOH extract from a myxobacterium Chitinophaga strain Y23 isolated from Singapore led to the
identification of a small amount of a new acyltetrapeptide, falcitidin (1), which displayed an IC50 value of 6
µM against falcipain-2. The planar structure of 1 was determined by NMR and MS/MS analysis. Total
synthesis and absolute stereochemical assignment by Marfey’s analysis was carried out and 1 was
confirmed as Isoval-D-His-L-Ile-L-Val-L-Pro-NH2. Several analogues of 1 have been synthesized and
screened for anti-malarial activity. Falcitidin is the first representative of a new class of falcipain-2
inhibitors and unlike other peptide-based inhibitors, does not contain reactive groups that irreversibly bind
to the active site of cysteine residues.
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IN VIVO AND IN VITRO EFFECTS OF CHLOROGENIC ACID ON GLUCOSE
TRANSPORT IN L6 SKELETAL MUSCLE CELLS AND SKELETALMUSCLE
ISOLATED FROM DB/DB MICE
TAN B, ONG KW
National University of Singapore, Singapore
Email: benny_tan@nuhs.edu.sg
Chlorogenic acid (CGA) has been shown to delay intestinal glucose absorption and inhibit
gluconeogenesis. Our aim was to investigate the role of CGA in the regulation of glucose transport in L6
skeletal muscle cells and skeletal muscle isolated from CGA-treated db/db mice. Oral glucose tolerance test
was performed on db/db mice treated with a single intraperitoneal (ip) dose of CGA; 2-deoxyglucose (2DG) transport in soleus muscle isolated from these mice was evaluated. CGA was also given orally for 14
days to db/db mice to elucidate the mechanism(s) involved in the effect on glucose transport. AMPK
inhibitors (compound “c” and AMPK 1/2siRNA) were used to investigate the role of AMPK in mediating
CGA-stimulated glucose transport, and GLUT 4 translocation. A significant decrease in fasting blood
glucose was observed 10 minutes after the ip administration of 250 mg/kg CGA. Basal and insulinmediated 2-DG transport into isolated soleus muscle of the CGA-treated mice were improved. 14-day
treatment with CGA also improved blood glucose levels, glucose tolerance and insulin sensitivity in
isolated skeletal muscles. CGA was also found to produce a dose- and time-dependent increase in glucose
transport in L6 muscle cells. This effect was abrogated by compound “c” and AMPK 1/2 siRNA. CGA
did not enhance association of IRS-1 with p85, but promoted phosphorylation of AMPK and ACC, in line
with the finding of increased AMPK activity. There was also confirmatory evidence for this from the
increased translocation of GLUT 4 to plasma membrane. In the chronic study, CGA also increased both the
expression and translocation of GLUT 4. Taken together, our data demonstrate for the first time that CGA
lowers blood glucose, and stimulates glucose transport in skeletal muscle via the activation of AMPK. The
presence of CGA in coffee may thus produce beneficial effects in Type 2 diabetic patients who consume
coffee.
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RAPID IDENTIFICATION OF RHAMNOLIPID BIOSURFACTANT BY
ELECTROSPRAY IONIZATION-MASS SPECTROMETRY
JALIFAH, L.1, NORAMIZA, S.2, AINON, H.2, SHAHIDAN, R.3 & ATHULA, A.4
1School of Chemical Sciences and Food Technology, Universiti Kebangsaan,
Malaysia, Selangor, MALAYSIA, 2School of Biosciences and Biotechnology,
Universiti Kebangsaan Malaysia, Selangor, MALAYSIA, 3School of Applied
Physics, Universiti Kebangsaan Malaysia, Selangor, MALAYSIA, 4Stevens
Institute of Technology,Hoboken USA.
Email: hilda90_91@Yahoo.Com
Glycolipid biosurfactants are amphiphilic compounds produced by microorganisms as secondary
metabolites. These natural compounds are known for their features with higher surface activity, lower
toxicity, higher biodegradability and better environmental compatibility as compared to commercial
surfactants. Because of these superior properties, biosurfactants have a potential use in food,
pharmaceutical, agricultural and cosmetic industries and as well in environmental application such as
enhancement of oil contaminant degradation. Production of glycolipid biosurfactant particularly
rhamnolipids are affected by nutritional factors like different carbon, nitrogen and minerals sources.
Identification of glycolipids produced at variable nutritional factors requires their separation to obtain
individual pure compounds, which are then subjected to structural elucidation performed mainly by 1D and
2D nuclear magnetic resonance spectroscopy (NMR) and supplemented with mass spectrometry (MS) to
obtain molecular mass and chemical formula. This time consuming approach is a necessity prior to
optimisation of bioproduction of glycolipid. With the advancement of analytical techniques such as RPHPLC with DAD or refractive detection coupled to tandem mass spectrometry, almost all possibly
metabolites representing the chosen chemical classes (e.g. glycolipid) in the given extracts can be profiled.
In this contribution, the rapid identification of rhamnolipids with variable congeners produced by bacteria
UKMP14T was done based on ESI-MS/MS analyses. Two major rhamnolipids identified as L-rhamnosyl-hydroxydecanoyl- -hydroxydecanoate
(Rha-C10-C10)
and
L-rhamnosyl-L-ramnosyl- hydroxydecanoyl- -hydroxydecanoate (Rha-Rha-C10-C10) were the major metabolites produced by
UKMP14T. In addition, seven others congeners with different fatty acids in the lipid moiety were also
identified via ESI-MS/MS technique.
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STUDIES INTO THE ANTI-INFLAMMATORY PROPERTIES OF 2,4,6TRIHYDROXY-3-GERANYLACETOPHENONE, A NATURAL PRODUCT
MOLECULE
KHOZIRAH SHAARI1, DAUD ISRAF AHMAD2, I. NORAZREN2, JOHNSON
STANSLAS2, VELAN SUPPAIAH2, SEEMA ZAREEN1, FARIDAH ABAS1, ALFI
KHATIB1, INTAN SAFINAR ISMAIL1 AND NORDIN HJ. LAJIS1
1 Laboratory of Natural Products, Institute of Bioscience,
2 Department of Medicine, Faculty of Medicine and Health Sciences,
Universiti Putra Malaysia, Selangor, Malaysia
The acylphloroglucinol, 2,4,6-trihydroxy-3-geranylacetophenone (tHGA), is a natural product which
showed prominent inhibitory activity against human PBML 5-LOX, with an IC50 value of 0.42 µM, very
close to the effect produced by the commonly used standard, NDGA. The compound concentrationdependently inhibited 5-LOX product synthesis, specifically inhibiting cysteinyl leukotriene LTC4 with an
IC50 value of 1.80 µM, and showed no cell toxicity effects. Further tests on cyclooxygenases indicated that
the compound acted via a dual LOX/COX inhibitory mechanism, with greater selectivity for 5-LOX and
COX-2 (IC50 value of 0.40 µM). The molecular features that govern the 5-LOX inhibitory activity was
thus explored using in-silico docking experiments. The residues Ile 553 and Hie 252 were the most
important residues in the interaction, each contributing significant energy values of -13.45 (electrostatic)
and -5.40 kcal/mol (electrostatic and Van der Waals), respectively. The hydroxyl group of the
phloroglucinol core of the compound forms a 2.56Å hydrogen bond with the side chain of the carboxylate
group of Ile 553. Both Ile 553 and Hie 252 are crucial amino acid residues which chelate with the metal
ion in the active site. Distorting the geometry of these ligands could be the reason for the inhibition activity
shown by tHGA. The molecular simulation studies supported the bioassay results and served as a good
model for understanding the way tHGA binds in the active site of human 5-LOX enzyme. Ensuing work
on the compound further showed that when used parenterally in an acute model of murine asthma, tHGA
was as effective as zileuton, a commercial LOX inhibitor, in controlling airways hyperresponsiveness to
methacholine challenge, in reducing pulmonary cellular infiltration, goblet cell metaplasia, cytokine (IL-4,
IL-5, IL-13) and cysteinyl leukotriene secretion and systemic IgE concentrations. Thus, tHGA is
considered a drug lead for experimental asthma and warrants further investigation

Inhibition of 15-LOX by tHGA

Effect of tHGA on 5-LOX (Human PBML cells)

tHGA
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TITLE TO BE ANNOUNCED
PROF. SRINI V. KAVERI
Paris, France
Email: srini.kaveri@gmail.com
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BRIDGING TWO WORLDS THROUGH SCIENCE IN THE CARIBBEAN

RUPIKA DELGODA
University of the West Indies
Mona, Jamaica.
Email: r_delgoda@hotmail.com
The practice of ethnomedicines as imported through Asia and Africa blended with the more indigineous habits,
along with the Western practice of medicine is seen to exist side by side in the Caribbean island of Jamaica.
Findings from several independent surveys and anecdotal evidence point to a mutual distance and at times
disregard between the two practices. The lack of scientific rigour for most traditional treatments generate a
large distrust and lack of respect and an overall rejection of herbal medicines by the majority of Western trained
medical practitioners. Equally, the more uneducated and poor, afraid of the side effects of the Western
medicines keep their herbal practices a secret from their physicians. In our laboratory, we investigate the
biological worth of natural products particularly as anti-cancer and chemopreventive leads on vascular plants
(of which there is 30% endemism), marine fauna and flora, microorganisms and also synthesized derivatives of
natural products. In addition, the screening for potential drug-herb interactions through the use of molecular
targets such as cytochrome P450 enzymes, reveal valuable information on whether or not the concomittant use
of herbs will be harmful to any pharmaceuticals in concurrent use. So far our studies have revealed several teas
safe for such use following pharmacokinetic evaluations and have identified numerous natural compounds
worth progressing to the fore with chemopreventive/anti-cancer value. Findings of our studies have reached
both the physician and the farmer and are helping to bridge an important gap that exists in the Caribbean.
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MICROBES AS EXCELLENT SOURCE OF ENANTIOSELECTIVE ENZYMES
V.VERMA & S. RASOOL
Shri Mata Vaishno Devi University (SMVDU), Katra, India
Email: nviq@yahoo.com
With the aim of exploration and exploitation of India`s rich microbial diversity (both cultivable and
uncultivable) for novel bioactive molecules and biocatalysts with application in health, agriculture and
industry, and their overproduction using conventional and molecular biology tools, we have been working
on enantio-selective lipase enzymes from microbes for commercial applications. In this context, genes
encoding some of these microbial enantio-selective lipases isolated from unique niches of Noth-western
Himalayas have been cloned and hyper-expressed in E.coli in our laboratory and further studies on the
same are underway. Some of the enzymes are also being improved using Directed evolution and in-silico
approaches. Data on some of these enzymes will be presented.
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ETHNOPHARMACOGNOSTICAL RESEARCH AND ITS BIOPROSPECTINGS
S S DEOKULE
University of Pune,
Pune – 411 007, India
Email: hodbotany@unipune.ac.in
Bioprospecting is the systematic search for genes, natural compounds, designs and whole organisms in wild
life with a potential for product development by biological observation, biophysical, biochemical and
genetic methods without disruption to nature. It is divided into three groups: Chemical Prospecting such as
drugs and pharmaceuticals, pesticides, cosmetics, food additives, other industrially valuable and chemical
products.Gene Prospecting like genetic engineering, crop development, fermentation and cell culture.
Bionic Prospecting deals with designs, sensor technologies, architecture, bioengineering and Biomodeling.
21st century is the century of Biology powered and propelled by scientific knowledge and technological
expertise. There are four technologies viz. Herbal technology, Biotechnology, Nano Technology and
Information technology (Bioinformatics) are going to be the most powerful elements that are crucial for
prosperity and welfare for the people of nations. Herbal technologies involving value added plant products
which can be called as herbal technology. This includes Herbal drugs and pharmaceuticals, Nutraceuticals,
Functional foods, Designer foods or health foods and Health drinks, Cosmaceuticals, Biocontrol agents and
Biopesticides. There is a clear-cut Bioprospecting Linkage and Leads were observed in between
Biodiversity & Indigenous Knowledge / Traditional Knowledge, Conservation, Sustainable use, Benefit
sharing, Bioinformatics, Biotechnology, Information technology, Herbal technology, Bioprospecting, IPR,
Drug development, Pharmaceuticals, Agro chemistry, cosmetics, proteins, enzymes, new crop varieties,
GMOs, GM foods, design etc. There are over 84.3 million tribals, belonging to diverse ethnic groups. As
per the classification made by anthropologists on linguistic basis there are 550 communities of 227 ethnic
groups are inhabited in various parts of India. The tribal people of India mostly live in the forests, hills,
plateaus and naturally isolated regions.Like ethnobotany, the development of science of pharmacognosy is
associated with human civilization. Primitive man has distinguished between plants, which are poisonous
and those which are not poisonous and in this way gradually developed the knowledge of naturally
occurring drugs. This knowledge was transmitted first orally and afterwards in written form. It was not
until 1815, the term pharmacognosy was introduced. The term Pharmacognosy was first introduced by C.A.
Seydler in 1815. It has been derived from two Greek words “Pharmacon” means “drug” and “Gnosis”
means “to study”. Thus, pharmacognosy literally means the study of drugs. Usually the drugs are obtained
from plants, animals and minerals. In Pharmacognosy, usually detection of chemical constituents of drugs
is done. In spite of this, all aspect of drugs such as origin, cultivation, improvement by selection,
hybridization, collection, preparation, macroscopy, microscopy, chemical composition, active principles,
doses, therapeutic uses, substitution, storage, marketing, transport, commerce etc. are studied. In other
words, almost all methods of investigation are used in the science of pharmacognosy. In the modern world
numbers of drugs are prepared synthetically and are therefore human made scope for pharmacognosy. With
this wide scope of Pharmacognosy, some of the medicinally important drugs which are being used by
tribals for anti-dysenteric, anti-dermatophytes, anti-staphylococcal activity, antimicrobial activity, had Jodi
(bone facture) and bala drugs have been investigated ethno pharmacognostic point of view.
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THERAPEUTIC POTENTIAL OF RED MUSHROOM-GANODERMA
LUCIDUM FOR PREVENTION AND TREATMENT OF CANCER
PROF. DR. K. K. JANARDHANAN
Amala Cancer Research Centre
Amala Nagar, Thrissur, Kerala
Ganoderma lucidum, commonly known as Reishi or Lingzhi is a purplish-brown polypore mushroom that
grows on decaying wood or tree stumps. The mushroom is used in Traditional Chinese Medicine for more
than 4000 years. In Chinese folklore G.lucidum has been regarded as a panacea for all types of diseases.
Extensive preclinical studies were carried out in our laboratory to evaluate the anticancer activities of
G.lucidum. The total extract of the fruiting bodies of the mushroom possessed 87% preventive and 72%
curative antitumor activity respectively. Two of the major chemical components of G.lucidum namely,
polysaccharides and triterpenes were isolated and their antitumor activity was determined. The total
polysaccharides and total triterpenes showed significant preventive and curative antitumor activity at a
dose of100mg/kg body weight.Experimental studies showed that the total extract effectively inhibited 7,12dimethyl benz(a)anthracene (DMBA) induced mammary adenocarcinoma in rats. The total extract also
significantly inhibited skin tumors in mice. The skin tumors were induced by topical application of DMBA
and promoted by croton oil. These experimental results indicated that G.lucidum possessed significant
antitumor activity. The mushroom extract showed profound effect on tumour induction, tumor latency
period, and tumor proliferation. Expermental studies also demonstrated that G.lucidum extract showed
significant in vitro and in vivo antimutagenic activity.Several clinical trails conducted in China and Japan
and recently in US showed that G.lucidum was highly beneficial to advanced cancer patients indicating the
therapeutic potential of Reishi-Ganoderma lucidum for the prevention and treatment of cancer.
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Plenary Lecture
SEARCH FOR NEW LIVERWORT, FERNS AND FUNGI CONSTITUENTS OF
BIOLOGICAL INTEREST
ASAKAWA Y
Tokushima Bunri University, Tokushima, Japan
Email: asakawa@ph.bunri-u.ac.jp
1) Over several hundred new compounds (1,2) have been isolated from the liverworts (Marchantiophyta)
and more than 40 new carbon skeletal terpenoids and aromatic compounds found in this class. The
biological activity ascribed to the liverworts is due to mainly lipophilic sesqui- and diterpenoids, phenolic
compounds and acetogenins which are constituents of oil bodies. Most of liverworts elaborate characteristic
odiferous, hot tasting and bitter compounds many of which show allergenic contact dermatitis, cytotoxicity,
insecticide,. Anti-HIV, antimicrobial, antifungal and antiinfluenza superoxide anion radical release, plant
growth regulatory, neurotrophic, NO production inhibitory, muscle relaxing and antiobesity activity [1-3].

1

Reboulia hemisphaerica

2

2) Several ferns elaborates pungent, bitter and sweet substances. Thelypteris hispidula and Brechnum
fluviatile produced a large amount of polygodial, responsible of their hot-tasting, and its related drimane
sesquiterpenoids. Elaphoglossum and Hymenophyllum species produce bitter stylene glucosides and
hemiterpene glucoides with phenylacetic acid, respectively [4,5].
3) The secondary metabolites of 39 species of fungi have been fractionated to give p-terphenyls,
cytochalacines, pregnanes, azaphiolones, binaphthyls, lanostanes, (3R)-hydroxybutyric acid, its dimer, and
trimer and cryptoporic acids which showed a broad activity of in many biological systems, like
antimicrobial, antifungal, nematocidal, NO production and TNF- -release inhibitory, anti-HIV and antiHSV and antioxidant activity. In this paper, the chemical structures of isolated compounds from the above
three classes and their biological activity will be surveyed [6].
References:
1. Asakawa Y., In: Progress in the Chemistry of Organic Natural Products. Vienna: Springer, Vol. 42, 1278 (1982), ibid. 65, 1-618 (1995).
2. Asakawa Y., Ludwiczuk A., Nagashima F. In: Progress in the Chemistry of Organic Natural Products.
Vienna: Springer, Vol. 95, 1-760 (2012).
3. Asakawa, Y. Curr. Pharm. Design. 14, 3067-3088 (2008).
4. Socolsky, C., Asakawa, Y. et al. Nat. Prod. 73, 901-904 (2010).
5. Socolsky, C., Asakawa, Y. et al. J. Nat. Prod. 72, 787-790 (2009).
6. Quang, N. D., Hashimoto, T., Asakawa, Y. J. Chem. Records, 6, 79-99 (2006).
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INTEGRATING CANCER CARE WITH NATURAL PRODUCTS
SEWRAM V , LOW AH, KEE N
Medical Research Council, Oncology Research Unit, Durban, South Africa
Email: vikash.sewram@mrc.ac.za
Cancer incidence is increasing relentlessly worldwide. This is highlighted by an increase in new cases
from 12.7 million in 2008 to an expected 20.3 million by 2030 (Bray et al., 2012). It is predicted that
emerging economies, such as South Africa and India, will be particularly affected with an increased
incidence. In addition to the disease itself, the burden of cancer can be overwhelming. Often patients have
to contend with co-morbidities such as muscle-wasting and side-effects from chemotherapy, rendering the
patient virtually incapacitated. This places extra stress on patients, family and the wider community.
Furthermore, the increased need for care imposes added pressure on depleting health resources and has
serious financial implications, made worse considering the current economic climate. Given the economic
implications, as well as the movement towards “organic” and healthy living, traditional medicines are reappearing as attractive alternatives to conventional cancer therapies once more.South Africa, like India and
China, has a long history of traditional medicines use with anecdotal evidence in minimising the burden of
disease. Many therapeutics in use today are derived from natural products. These products have been
developed through the application of scientific principles and rely on years of accumulated scientific
evidence. However, the process of drug development is a long one. By contrast, reverse pharmacology
may be used to validate the use of traditional medicines in a much shorter time-frame and may also prove
to be a cheaper method by which to develop treatments. Epidemiological methods such as case-control
studies and cohort design approaches can be used to scientifically confirm the anecdotal evidence gathered
over centuries. In South Africa alone, there are approximately 150 000-200 000 traditional healers, each
having a wealth of indigenous knowledge. By drawing on their knowledge of natural products, especially
with regard to the treatment of cancer, one can find cost-effective products and strategies to treat disease.
Thereby creating a link between public health, epidemiology and traditional medicines to improve the
health of the people is of paramount importance.Epidemiological studies in South Africa, supported by
laboratory-based evidence, bring to the fore new potential products and provide a scientific basis for the use
of some traditional medicines in the domain of oncology. Such an approach has been shown to deliver on
outcomes much faster and provides a platform for further drug discovery, the results of which will be
further discussed.
Reference
Bray F, Jemal A, Grey N, Ferlay J and Forman D (2012) Global cancer transitions according to the Human
Development Index (2008-2030): A population-based study The Lancet Oncology 13, 790-801
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PHYTOCHEMISTRY IN HUMAN WELFARE
PROF. (DR.) V. GEORGE
Director: Amity Institute of Phytochemistry & Phytomedicine
Thiruvananthapuram, India
Secondary metabolism is an enigmatic process in the plant and animal kingdom. Though not essential for
growth and development of organisms, secondary metabolites play important roles in the wellbeing of
plants, particularly for defending from the onslaught of disease causing bacteria, fungi and viruses, for
combating external stress factors such as flood, draught, salinity etc., to ward off herbivorous animals and
insects, for attracting bees, insects and birds to facilitate pollination, for dispersal of seeds etc. Secondary
metabolism is controlled and influenced by a large number of external and internal stress factors.
Phytochemicals are various classes of secondary metabolites synthesised by plants. These are produced by
the plant cells in small quantities and are stored in different plant parts.We observe a large number of
structural diversities in the secondary metabolites. Based on their chemical structures they are classified
into different groups such as alkaloids, steroids, terpenoids, phenolics, quinones etc. With the advancement
in physical sciences thousands of compounds have been isolated and identified from plants. These
compounds are now variously used for the welfare of mankind as drugs, perfumes, flavours, dyes,
industrial intermediates etc. The role of phytochemicals in enriching our life will be briefly discussed in
this presentation.
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SULFATED TRITERPENES FROM MELISSA OFFICINALIS
MUDASIR A. TANTRY1 & ABDUL S. SHAWLb
aThe University of Mississippi, USA
bIndian Institute of Integrative Medicine (CSIR), Srinagar, Kashmir, India
Email: asshawl@gmail.com
Melissa officinalis commonly known as lemon balm has a commanding position among a diversity
of medicinal and aromatic plants. It is listed in various pharmacopoeias for its carminative,
digestive, calmative, antiseptic and antioxidative properties. It is also reported to have antiviral,
CNS, anti-HIV and antitumor activity. The chloroform extract of the roots of this plant by usual
methods of chromatographic separation followed by reverse phase HPLC of some selective
fractions led to the of isolation of eleven compounds including two new sulfated triterpenes (1, 2).
Their chemical structures were elucidated mainly by analysis of NMR and MS spectral data. All
compounds were evaluated for antioxidant and PPAR- activities.
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BALANCING REDOX HOMEOSTASIS: A NOVEL APPROACH TO
DEVELOPING NUTRACEUTICALS

SHAKTI UPADHYAY
Unimark Remedies Ltd., Mumbai, India
Email: shakti.upadhyay@unimarkremedies.com
Abstract Not Received
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NONI (MORINDA CITRIFOLIA L.) BASED BIO-PRODUCTS FOR WELLNESS
P I PETER & K V PETER
World Noni Research Foundation, Chennai, India
Email:kvptr@yahoo.com

Noni(Indian mulberry),predominantly habitated in tropical countries has an Indo-Pacific distribution and is
spread to Eastern Polynesia, Melanesia, Western Polynesia, Micronesia, Indonesia, Australia,.South-East
Asia, Central and South America, West Indies, Bermuda, Bahamas and parts of Africa.In India ,noni is
cultivated by over 348 cultivators in about 300ha. and grown wild in saline coastal areas.The beneficial
effects of the tree on mankind and domestic animals were known for millennia.In the last a few decades
Noni received ever increasing attention from modern herbalists,physicians and scientists for its uncommon
healing powers.The plant finds place in ancient texts of Ayurveda and Sidha.Noni is the Ayuska or Ach in
Sanskrit. There are almost 40 recorded herbal remedies still surviving which involve noni with different
combinations of root, stems, bark, leaves, flowers and fruit. Noni contains approximately 200
nutraceuticals including aminoacids, vitamins, minerals, fatty acids and many other classes of
metabolites.Vitamins present count 12,aminoacids 17 out of 20 and several bioactive compounds like EPhytol, Damnacanthal, narcissoside, americanol, morindone and numerous antioxidants.Leaf, wood, bark
and fruit are rich in K,Ca,Mg,Fe and Cu.Leaves, the green fruit,r oot/rhizome and seeds were administered
to heal and cure many diseases and disorders.In Hawaii ,fruits were used to make a shampoo and to
eliminate head lice.The Nicobari tribes in A and N Islands depended on Noni for varies needsvegetable,preventive and protective treatments and curative in case of common ailments like fever,stomach
ache,high blood pressure and eye diseases.Noni is a botanist’s paradise for studies on
taxonomy,cytogenetics, bioprospecting, gene mining and even studies on climate change.Salt tolerance of
Noni is well established.In functional and supplementary food industry,Noni has an important role to
play.Noni is a promising ingredient in functional food industry.There are several noni based products in
addition to Divine Noni Concentrate-Gold and Platinum-.Noni juice concentrate is imparting uncommon
opportunities to tide over illness of body and mind and hence called divine noni.The proxeronine and
proxeronase in Noni juice allows production of enzyme xeronine involved in cellular cleansing.Products of
daily use like noni body butter,noni herbal soap,herbal shampoo,noni eye care,hair cream ,face wash etc
are green bio-products from noni fruits.The diversity and potential of noni are still to be tapped fully.With
unfolding of new knowledge ,the noni could be really a divine plant for man kind.
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IMPORTANCE OF QUALITY CONTROL IN DEVELOPING HERBAL
PRODUCTS
A.K.S. RAWAT
CSIR-National Botanical Research Institute, Lucknow, India
Email: pharmacognosy1@rediffmail.com
There has been an increasing realization that the green medicine is safer and this has led to the spurt in the
use of plant based medicines across the world and in India too. The global herbal market is about US$ 90
billion which is growing at the rate of 10-15% annually and is expected to cross 5 trillion US$ by 2030.
Although the global market of herbal drug is growing at a fast pace, the Indian share is only 2%. The major
reason for this being the lack of proper quality, safety and efficacy of herbal drugs despite having in-depth
knowledge in traditional herbal medicine. There are opportunities in 21st century for developing countries
like India with traditional knowledge base to develop globally acceptable newer herbal
drugs/neutraceuticals and convert their rich bioresources & associated traditional knowledge for economic
wealth & thereby bring prosperity to the nation. Indian herbal drug industries generally face the problem of
adulteration & substitution. It is observed that in herbal markets of the country, sometimes not only the
various species of particular genus but entirely different taxa are being sold under the same vernacular
name. For example in the name of ‘Talispatra’ an important Ayurvedic drug, different leaves of Taxus
wallichiana, Abies spectabilis and Rhododendran anthopogan are being sold in Dehradun, Kolkatta &
Amritsar market respectively. Similarly on the name of Pittapapra different plants viz. Fumaria parviflora,
Peristrophe bicalyculata and Oldenlandia corymbesa and Rungia are being sold in various crude drug
markets.It is also observed that in the name of ‘Daruharidra’, ‘Chitrak’, ‘Vidarikand’, ‘Sariva’ and
‘Ratanjot’ two or more different plant species are being sold in the markets. The means of adulteration and
substitution may be deliberate or some time unintentional. Such adulteration and substitution lead to poor
quality & batch to batch in consistency.The lack of confidence in the quality of drug in traditional medicine
in hindering us from capitalizing these systems at global level. It is well documented that the quantity and
nature of secondary metabolites in medicinal plants is influenced by growth, season, edaphic and
environmental factors. Beppu et al. (2004) reported high concentration of Alenin, barbolin and isobarbolin
in basal leaves as compared to the leaves from apex and middle in case of Aloe vera. Similarly rhizome of
Rheum emodi collected in summer has maximum anthraquinone which is responsible for biological activity
as compared to rhizome collected in winter. The change in quantity and nature of secondary metabolites
also resulted in variation in therapeutic value. Therefore, it is extremely important to establish the reference
samples and to determine the quality parameters of the medicinal plants and adulterant/substitute by
undertaking extensive and intensive study of the traditional treatise of the classical medicines or traditional
practices, combined with the modern scientific knowledge and methods and using the latest analytical and
computational tools like HPLC, GC, HPTLC, etc.
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BOTANICALS AND APPLICATIONS IN HEALTHCARE
CH V RAO
CSIR-National Botanical Research Institute, Lucknow, India
Email: chvrao72@yahoo.com

There have been an increasing number of botanical products as food ingredients or supplements and these
are a commercially important part of the health food market. Botanical products may be of various types
from whole foods (e.g. cranberry against urinary infections) to pharmaceutical-like preparations in unit
dose form, such as tablets, capsules or drops, and are perceived as conveying additional benefits beyond
basic nutrition.
According to the estimates of World Health Organization (WHO) nearly 4 billion people use herbal
medicines derived from botanical sources. Herbal medicine is a major core component of all traditional
medicine. Around 119 plant-derived medicines are used in modern medicine. Major pharmaceutical
companies are now on research on plant materials for their potential medicinal value.Western world accepts
herbal medicines as food as well as dietary supplement for general health, arthritis, energy enhancement,
cholesterol lowering, cancer prevention, allergies and weight management. Most economically important
pharmaceuticals derived from plants are atropine, hyoscyamine, scopolamine, capsaicin, codeine,
morphine, cocaine, colchicine, emetine, nicotine, quinidine, reserpine, vinblastine, vincristine, artemisinin,
stigmasterol, digoxin, digitoxin, sennosides A and B, Ipecac, and Podophyllotoxin. The therapeutic benefits
of those compounds derived from botanicals as anticholinergic, antineoplastic, topical analgesic, analgesic,
antitussive, local anaesthetic, antiamoebic, smoking cessation therapy, antimalarial, antihypertensive,
psychotropic, skeletal muscle relaxant, cardiotonic, laxative, anti ulcerants. Over 7000 plants have reported
for having medicinal property, 25% of modern prescription drugs has botanical origin. The botanical
supplement sales crossed more than 25 billion per year worldwide. Many marketed pharmaceutical,
personal care, animal care products from botanicals contributes the overall growth of these figures.
Moreover a botanical product enjoys many advantages over modern medicine like cost benefits, lesser
adverse reactions, and ease of availability. Rediscovery of the connection between plants and health is
responsible for launching a new generation of botanical therapeutics that include plant-derived
pharmaceuticals, multi component botanical drugs, dietary supplements, functional foods and plantproduced recombinant proteins. One of the most important inferences from the burgeoning sales of
botanical products is that the research effort, and thus the scientific literature associated with them, is
expanding correspondingly. Consequently, continuous evaluation of the literature relating to analytical
procedures, to biological and chemical information, and to clinical trials on phytotherapeutic and traditional
medicinal agents around the world, becomes a very important aspect of maintaining currency with
contemporary developments regarding various aspects of standardization, safety and toxicity.
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INSULIN LIKE PROTEINS DURING GERMINATION OF LEGUME SEEDS
MANJU PATHAK
Amity Institute of Biotechnology, Amity University UP, NOIDA, India.
Email: mpathak@amity.edu
Diabetes mellitus is found in all parts of the world with more than 220 million people worldwide [1]. It is
projected to become one of the world main killers within the next 25 years. The management of diabetes is
a global problem until now and successful treatment is not yet discovered. Although, oral hypoglycemic
drugs/insulins are the mainstay of treatment of diabetes and are effective in controlling hyperglycemia, they
have prominent side effects and fail significantly to alter the course of diabetic complications. Since ancient
period medicinal plants have been reported to be useful in diabetes worldwide and have been used
empirically as antidiabetic and antihyperlipidemic remedies. Considering the significant importance of the
antidiabetic agents from natural products against diabetes, development of new efficient agents with fewer
side effects is a compelling urgency. Soybean (Glycine max) is an annual plant belonging to leguminosae
(Fabaceae) family and widely distributed in East Asia, Australia and Africa. The plant is classified as an
oilseed rather than a pulse. The dried bean contains 40% proteins, 18-22% fat and 35% carbohydrate and
many other bioactive compounds [2]. Soybeans are rich in the plant hormones phytoestrogens that in the
human body seem to act to dilute the impact of the body's own estrogens. This makes them a potential
candidate for anti-cancer drug. According to some previous reports Antidiabetic potential of dietary fibers
from Glycine max seeds is well documented in literature [3, 4]. Recently it was observed that the process of
soaking and germination turns soybean seeds into amazingly effective blood sugar regulators. Germinated
soybean milk and powder diet, when given to diabetic patients, results in antihyperglycemic activity [5, 6].
As of yet the exact bioactive and period of germination which results in this amazing blood sugar
regulating is not known but Insulin like proteins were observed during germination [7]. Is it this Insulin
like protein which is responsible for antidiabetic efficacy of germinating soybean seeds or it is the
synergistic effect of phytochemicals during the process of germination, is the question?
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Plenary Lecture
PROTECTION OF BRAIN, HEART, KIDNEY AND LIVER AGAINST
HYPOXIA INDUCED DAMAGE BY ICROLIV
B N DHAWAN
Ex-Director, Central Drug Research Institute, Lucknow, India
Email: dhawanbn@gmail.com
Preparations of root and rhizome of Picrorhiza kurroa are extensively used in Ayurveda for treatment of
hepatic disorders. They are also reported to be febrifuge and have anti-asthmatic activity. Picroliv is a
standardised fraction of root and rhizome of P kurroa containing mainly the iridoids glycosides. It has
been shown to protect liver against damage by a variety of hepatotoxins in vitro, ex-vivo and in vivo in rat
and other species besides having anti-cholestatic and cholagogue properties. Its efficacy in hepatic
disorders has also been demonstrated in controlled clinical studies. Hypoxia induced damage is the
common denominator in several severe clinical disorders of vital organs like brain, heart, liver and kidney.
Hypoxia inhibits the anti-oxidant defence system and increases the oxidant concentration resulting in
apoptosis and severe tissue damage. Potentiation of the anti-oxidant defence system by Picroliv has been
found in our studies to play an important role in protecting liver against various hepatotoxins and in
expediting regeneration of liver following partial hepatectomy. Its effect has been studied, therefore in
hypoxia induced damage to vital organs like the brain, heart, liver and kidney The studies have been done
in several in-vitro, ex-vivo and in-vivo models. In-vitro studies were done against hypoxia induced damage
in a glioma cell line, human umbilical vein endothelial cells and isolated or cultured rat hepatocytes. Aortic
ring angiogenesis model was used for ex-vivo evaluation. Ischemia-reperfusion injury was employed for
studies on brain, liver and kidney. Rats with coronary artery ligation or isoprotorenol injection were used
for cardiac protection studies and with punch wound for wound healing studies. The assessment parameters
included degree of apoptosis and expression of inflammatory cytokines like interleukin-1 or growth
promoters like IGF-1 and suitable markers for anti-oxidant, oxidant status.
Picroliv pre-treatment resulted in reduced apoptosis in all the models. In the hepatic ischemia-reperfusion
injury (HIRI) model this was associated with reduced mRNA expression of caspase-3 and Fas. This may
be responsible for reduction in apoptosis. There was reduced neutrophil infiltration. The level of
intracellular superoxide desmutase was increased with associate decrease in tissue malondialdehyde level
indicating reduction in oxidant induced cellular damage. Similar effects of Picroliv on the anti-oxidant
status were also seen in regenerating liver of rats after partial hepatectomy. The hepatic glycogen
preservation also improved in HIRI experiments. Further, there was reduction in levels of inflammatory
cytokines IL-1 and IL-1 in these animals. The immuno-reactivity of proliferative cell nuclear antigen
(PCNA) was increased indicating facilitation of regenerative activity. Hypoxia led to reduced expression of
mRNA for insulin like growth factors (IGF-1 and IGF-1R) in the hippocampus, cerebellum and the cortex.
Picroliv pre-treatment not only prevented this down regulation but also increased levels of IGF-1 in the
hippocampus and cerebellum and of IGF-1R in the cerebral cortex. These changes correlated with reduced
neuronal death Picroliv attenuated expression of intracellular adhesion molecule-1 in glomerular region
along with reduced apoptosis, lowered lipid peroxidation and improved anti-oxidant status in studies with
renal ischemia-reperfusion injury. The increase in nitric oxide (NO) release during reperfusion was also
prevented by Picroliv. The protective effect is due to a modulation of free radical damage, NO release and
adhesion molecules. Similar enhancement of vascular endothelial growth factor (VEGF) was produced by
Picroliv in human umbilical vein endothelial cells and Hep 3 B cells. It promoted sprouting and migration
of endothelial cells in an ex-vivo aortic ring model of angiogenesis. It also expedited healing of punch
wound in rat by increasing the production of VEGF and -smooth muscle actin in the granulation tissue.
These results suggest potential utility of Picroliv in management of clinical disorders where ischemia is a
major causative factor like myocardial ischemia, TIA and other cerebral vascular incidents, renal ischemia,
delayed wound healing etc. in addition to its utility in treatment of hepatic disorders.
Acknowledgement: These studies have been supported by Indian Council of Medical Research, New Delhi
and Naval Medical Research and Development Command, Bethesda, USA
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RESEARCH AND DEVELOPMENT OF HERBAL PRODUCTS IN
BANGLADESH
NEEM HAKIM
International Centre for Integrated Herbal Research and Development
Dhaka, Bangladesh

Use of Medicinal herbs in a Long history in Indian sub-continent but after the freedom from British in 1947
and from Pakistan in 1971 The Country Bangladesh does not have any remarkable achievement in this
sector. The Country was almost politically unrest, economically poor, socially unjust. Encountering the
terrible situations, the country had a little attention on research and development in herbal technology
sectors. Herbal drugs discovery was an imagination except routine research in university laboratories. Some
private organizations were involved in development of herbal cosmetics, toiletries and food supplements
for their own interest. Bangladesh does not have any herbal pharmacopoeia and formulary yet. Also there is
no authority to approve herbal drugs and no standardization authority for herbal products.Some Herbal
drugs are now included in the Ayurvedic and Unani formulary. Drugs Administration is approving the
herbal drugs. An expert committee has been formed for this purpose. Bangladesh International Centre for
Integrated Herbal Research and Development (ICIHRD) is now lobbying with the Ministry of Health and
Family Welfare to set up a separate directorate for Herbal Medicine; they also lobbying to form a separate
committee in Bangladesh Standard Testing Institute (BSTI), under the ministry of industry. Bangladesh
Council of Scientific and Industrial Research (BCSIR) are engaged in herbal products research and
development in recent years.
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EXTRACTION OF PHYTOCHEMICALS FROM ASPARAGUS
RACEMOSUS AND SARACA ASOCA USING GREEN TECHNIQUES
DHANANI, T., SHAH, S. AND KUMAR, S.
Directorate of Medicinal and Aromatic Plants Research, Anand, India

During last three decades alternative methods of extraction have gained popularity as the conventional
methods based on the solvent extraction is laborious and time consuming. Use of green extractions methods
like ultrasound assisted solvent extraction, microwave-assisted solvent extraction and super critical fluid
extraction permits efficient, faster and more environment friendly extraction of phytochemicals from the
plants in terms of solvent and power consumption. The yield and quality of the extracts obtained using
these techniques are comparable with the conventional extraction techniques. Even in some cases better
results have been reported by employing these techniques. Asparagus racemosus and Saraca asoca are the
two important medicinal plants of India. The aim of the present investigation was to a make a comparative
study of yield and phytochemical qualities of the extract prepared from Asparagus racemosus and Saraca
asoca using conventional as well as the three green extraction techniques. Powder samples prepared from
the root of Asparagus racemosus and bark of Saraca asoca were used for extraction. Methanol was used
as solvent for extraction using Soxhlet, ultrasound and microwave assisted extraction. Supercritical carbon
dioxide with methanol as modifier was for supercritical fluid extraction. Yield was calculated in terms of
percentage and phytochemical qualities were described in terms of the saponin and total tannin content for
Asparagus racemosus and Saraca asoca respectively. Extract yield and quality were found to be different.
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SEPARATION AND IDENTIFICATION OF SWERTIAMARIN FROM
ENICOSTEMMA AXILLARE LAM. RAYNAL BY CENTRIFUGAL PARTITION
CHROMATOGRAPHY AND NUCLEAR MAGNETIC RESONANCE-MASS
SPECTROMETRY
V.S.RANA
Directorate of Medicinal and Aromatic Plants Research, Anand, India
Enicostemma axillare Lam. Raynal (Syn. E. littorale Blume) is a glabrous perennial herb belonging to the
family Gentianaceae. It is 10-50 cm. tall, growing throughout India upto 1500 feet. It is more common in
the plain and near the sea. The whole plant is bitter and traditionally used for curing of diabetes, dropsy,
rheumatism, abdominal ulcers, hernia, swellings, fever, in snake bite and insect poisoning. The roots are
reported to cure malaria. It is considered as tonic, anti-helmintic, stomachic and laxative. Different extracts
of E. axillare have also been found effective in diabetes mellitus besides, its antioxidant, hepatoprotective,
anti-inflammatory and antibacterial activities. Earlier analyses showed the presence of flavonoid, terpenoid
and seco-iridoid groups of compound in its aerial parts. Swertiamarin has been reported to possess antiinflammatory, antiediematogenic, antioxidant, hepatoprotective, antinociceptive and anti-hyperlipidimic
activities and a major compound in its aerial and may have immense value in future as an industrial crop.
Thus, it was though to find out a method for its separation and identification. A simple centrifugal partition
chromatography (CPC) method developed for the separation of swertiamarin using
chloroform:methanol:water (43:37:20) in ascending mode from methanolic extract of E. axillare together
with identification by NMR (1D & 2D) and MS will be presented.
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MUSHROOMS: THE NOVEL SOURCES FOR NOVEL ANTICANCER
BIOACTIVE DRUGS
MANZOOR A SHAH AND ZAFAR A. RESHI
University of Kashmir, Srinagar, India
E-mail: mashah75@yahoo.com
Cancer is the second largest single cause of death world over, claiming annually over six million lives. As
the threat to human life by this disease continues to increase, the pursuit for discovering new anticancer
drugs has been a compelling urgency. Almost every conceivable approach has been attempted to acquire
clinically useful natural and synthetic anticancer products. While microorganisms have been found to not
only produce valuable bioactive compounds but also to provide chemical blueprints for developing useful
synthetic compounds, mushrooms represent a major, and as yet largely untapped, source of powerful novel
anti-tumour pharmaceutical products. Using appropriate experimental models, documentation of anticancer
potential of mushroom diversity would indeed represent a major milestone in search of therapeutically
effective and clinically useful anticancer drugs. The present paper presents an overview of the global status
of mushrooms as sources of anti-cancerous bioactives and identifies the key knowledge gaps and future
actions needed for sustainable exploitation of this underexplored bioresource. Using case study of the
Kashmir Himalayan region which, owing to its unique geographical landscape and ecosystem variability, is
a rich ecological repository of diverse assemblages of mushrooms, we call for broad-based survey,
collection, identification of the mushrooms of the Kashmir Himalaya for their anticancer potential. The
anticipated products of such studies would include comprehensive information about cytotoxic, antiinflammatory, anti-tumour and anti-promotional activities of Kashmir Himalayan mushrooms, that would
in turn pave way for identification and isolation of active components from mushrooms showing promising
anticancer activity.
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QUANTITATIVE ESTIMATION OF ASCORBIC ACID BY HPTLC IN
HYDROALCOHOLIC EXTRACT OF PHYLLANTHUS EMBLICA
G. S. CHAKRABORTHY1, A.SHAH2, A.A.SHAH2
1Department of Pharmaceutical Technology, Noida Institute of Engineering and
Technology, Greater Noida, India;
2Acropolis Institute of Pharmaceutical Education & Research, Indore, India
Email: phdgs77@indiatimes.com,
Amla (Phyllanthus emblica) is a medium-sized deciduous tree. It is also named Emblica officinalis (familyEuphorbiaceae). It is also called as Aonla, Aola, Amalaki, Dharty and Indian Gooseberry. Dried Amla fruit
is used in Ayurvedic and Unani systems of medicine for treating various ailments like fever, liver disorder,
indigestion, anemia, heart complaints and urinary problems. Amla is the richest source of natural vitamin C
(Ascorbic acid) [1] and gets assimilated in the human system easily and quickly is utilized for treating
scruvey, pulmonary tuberculosis, etc. Thus, an attempt is being made to quantitatify and estimate the
amount of Ascorbic acid by using HPTLC method. TLC and HPTLC are the basic methods to determine
the constituents and amount of each present in the extract or formulation. The method employed was the
use of methanol as solvent for dissolving the drug. The aluminum based silica gel 60 F254 plates pre-washed
with methanol and Ethanol: Acetic acid in proportion 9.5:0.5 was used as stationary and mobile phases
respectively. Detection was made at 254 nm as per maxima obtained. Linearity graph was obtained for
standard with R2 = 0.9994. The sample spots were applied at 5000 ng/spot in triplicate and mean peak area
and Rf was obtained as 4298.1 and 0.56 respectively. The percentage content of Ascorbic acid in extract
was found to be 20.74. The method developed can be used for analysis of Ascorbic acid content in crude
drug and in various pharmaceutical formulations.
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ACETYL-11-KETO--BOSWELLIC ACID AS POTENTIAL ANTIBACTERIAL
AND ANTI-BIOFILM AGENT
ALSABA F. RAJA & A. S. SHAWL
Indian Institute of Integrative Medicine (CSIR), Srinagar, India.
Email: alsabaraja@gmail.com
Several microorganisms inhabit the human oral cavity, and there is always a risk of infection.
Streptococcus mutans is a key contributor to the formation of biofilms. The enzyme glucosyltransferase
produced by S. mutans is the factor behind the production of metabolic organic acids and lead to dental
caries. Boswellic acids, derived from plant Boswellia serrata, comprises of -boswellic acids as main
triterpenic acid along with 11- keto- -boswellic acids and their acetates. Boswellic acids have been
extensively studied for a number of activities including anti inflammatory, antitumor, immunomodulatory
and inflammatory diseases. 11-Keto--boswellic acid (KBA), Acetyl-11-keto--boswellic acid (AKBA), Boswellic acid (BA) and Acetyl--boswellic acid (ABA) were evaluated for antimicrobial activities. The
antibacterial activities were determined by broth microdilution method. AKBA which exhibited the most
potent antibacterial activity was further evaluated in serum protein binding, time kill studies, postantibiotic
effect (PAE), effect of AKBA on GTF and biofilm susceptibility assay against oral cavity pathogens.
Results have revealed that AKBA can be useful compound for the development of antibacterial agent
against oral pathogens. The present paper describes the antimicrobial activities of boswellic acid molecules.
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ANTIDYSLIPIDEMIC ACTIVITY OF THE CONSTITUENTS ISOLATED
FROM THE LEAVES OF CALOPHYLLUM INOPHYLLUM
JANKI PRASAD1, ATUL SRIVASTAVA2, A. K. KHANNA2, G.BHATIA2, S.K.
AWASTHI2, T. NARENDER3
1Medicinal and Process Chemistry Division, CSIR-Central Drug Research Institute,
Lucknow, India; 2Biochemistry Division, CSIR-Central Drug Research Institute,
Lucknow, India; 3Harcourt Butler Technological Institute, Kanpur, India.
In continuation of our drug discovery program on Indian medicinal plants, we isolated bioactive
compounds(1-5) from the leaves of Calophyllum inophyllum and evaluated their antidyslipidemic activity
in triton induced hyperlipidemia model. The dose dependent lipid lowering activity results in in vivo
experiments of calophyllic acid (1A) and isocalophyllic acid (1B) mixture, canophyllic acid(3) and
amentoflavone(4) will be discussed..
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BIOACTIVITY GUIDED ISOLATION OF AN ANXIOLYTIC FATTY ACID
FROM AETHUSA CYNAPIUM
SHRI, R.1, BHUTANI, K.K.2, AND SHARMA, A.3
1 - Department of Pharmaceutical Sciences and Drug Research, Punjabi University,
Patiala, India.; 2 - NIPER, Mohali, India; 3 - Pharmacognosy Division, University
Institute of Pharmaceutical Sciences, Panjab University, Chandigarh, India.
EMail: rshri587@hotmail.com
Anxiety affects one-eighth of world population. The conventional treatment of anxiety involves use of
pharmacotherapy or psychological therapy. Conventional drug therapy is limited by intolerable side effects.
Hence scientists are investigating plants which are commonly employed in traditional and alternative
systems of medicine for sleep disorders and related diseases with a view to find safer drugs. Aethusa
cynapium or Fool’s parsley has been used in alternative systems of medicine as a sedative. However, till
date, it has not been investigated for its antianxiety potential. The present study was designed to evaluate
the anxiolytic potential of A. cynapium with an aim to separate the bioactive fraction/constituent. Various
extracts (viz petroleum ether, chloroform, methanol and water) of the aerial parts of the dried plant have
been evaluated for their anxiolytic activity using the elevated plus-maze (EPM) model in mice. The
methanol extract of A. cynapium has demonstrated significant anxiolytic activity as compared to the
standard drug diazepam (2mg/kg, p.o.). Bioactivity guided fractionation of methanol extract of A. cynapium
ultimately led to the isolation of a new unsaturated fatty acid -- trideca-7,9,11-trienoic acid, which was
found to be responsible for the antianxiety activity of A. cynapium. We may conclude that A. cynapium
may be developed as an antianxiety drug.
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PHYTOCHEMICAL CHARACTERISATION OF AMARANTHUS
HYPOCHONDRIACUS FOR NUTRACEUTICAL FORMULATIONS
M. SRIVASTAVA & S.K TEWARI
CSIR-National Botanical Research Institute, Lucknow, India
Amaranthus hypochondriacus is known as nutritional food from ancient times but due to advent of fast
foods, the demand and utilization of this legume like pseudo-cereal crop diminished in last two decades as
food and food products, moreover its cultivation has also been effected to considerable extent. In this
scenario, extensive and specific studies becomes mandatory of the specie for its revival and needs to be
consumed in daily foods for combating under nutrition, malnutrition and lifestyle disorders related to
deficiency and unbalanced composition in diets specifically of proteins, essential fatty acids, vitamins and
minerals. The seeds are produced at high rate, adaptable to environmental stresses and have phytochemicals
of tremendous quality, the byproducts of which also has immense value. Seeds are found to have enough
fiber, sugars, proteins and oil with essential amino acids, fatty acids, vitamin E and squalene in significant
concentration. Seed has 24.4-24.73% soxhlet solvent extractives and 25.41-25.9% byproduct after
extraction was estimated. Hexane and water extractive values were significantly high and total proteins,
oils and squalene vary from 15-17%,4-7% and 3-4 % respectively that are noteworthy. Studies revealed
that values of characterized phytochemicals meet standard values for utilization. The present study relates
to the extraction and characterization of the seeds for valuable phytochemicals and evaluation of powder
and solution characteristics for nutraceutical formulations.
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UTILIZATION OF WILD MUSHROOMS AS NATURAL UNTAPPED
TREASURES
MONIKA THAKUR, NEHA SHARMA AND ALKA PANDEY
Amity Institute of Food Technology, Amity University U.P., NOIDA, India
Human beings have been constantly searching for natural products that can improve biological functions
and make people healthier, fitter, and to live longer. Wild mushrooms are one of the natural products and
have an established history of use as traditional food and medicinal benefits since antiquity. They comprise
a very large untapped source of bioactive components, and, with the passage of time they have become
attractive as functional foods. The ethnobotanical data gathered on these wild mushrooms reveals that these
can be consumed directly in diet to promote health, taking advantage of additives and synergistic effects of
the entire bioactive component present. Their nutraceutical potential is enormous but still untapped. The
mushrooms possess various health benefits as - antitumour, immunomodulating and hypocholesterolemic
properties, anti-cancerous properties, act as anti-hyper-cholesterolaemic and hepato-protective agents, show
anti-HIV activity and anti-viral activity. Many of the wild species are known to be aphrodisiacs. Some well
known wild mushrooms are: Ganoderma lucidum, Grifola frondosa, Trametes versicolor, Schizophyllum
commune, Cordyceps sinensis, Morchella sp., Halvella sp. etc. The active constituents found in mushroom
are: polysaccharides, dietary fibers, Selenium oligosaccharides, triterpenoids, peptides, proteins, alcohol,
Phenols, amino acids, mineral elements and many more. The medicinal properties of mushrooms also
represents a relatively untapped resource for medical applications, there is a need to unearth the vast
treasure of wild and cultivated mushrooms for their medicinal properties.
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NUTRITIONAL AND THERAPEUTIC PROPERTIES OF MORINDA
CITRIFOLIA (NONI) JUICE EXTRACT
KAPIL KUMAR CHAUDHARY
RBS College, Agra, India
Email: kapilchaudhary011@gmail.com
Morinda citrifolia L., popularly known as ‘Noni’ from the family Rubiaceae, has been used traditionally by
Polynesians from many centuries. It is a small evergreen tree grows up to nine meters tall, bears flowers
and fruits throughout the year. M. citrifolia is a native of India, but has been naturalized in many parts of
the world by human activities. Though all the plant parts have been used in the treatment of various
diseases, the fruit is considered important because of its wide range of therapeutic potentials such as
antibacterial, antiviral, antitumor, antihelminthic, analgesic, hypotensive, anti-inflammatory, and immune
enhancing effects. This fruit contains several nutritional and functional compounds, but most of them have
not been quantified. The most important compounds identified in noni fruit are phenolics, such as
damnacanthal and scopoletin, organic acids (caproic and caprylic acid), vitamins (ascorbic acid and
provitamin A), amino acids such as aspartic acid, and minerals. Another compound named xeronine,
supposedly an alkaloid, has been reported but its structure never published. If, in the future, the nutritional
and medical values of the noni can be assessed, especially its anti-cancer activity, this fruit could play a
noticeable economic role in producing countries. The antibacterial activities of extracts were tested against
3 bacterial isolates by in vitro disc diffusion method. Methanol extracts possessed higher level of
antibacterial activity than ethanol and ethyl acetate extracts. When the plants were compared had better
antibacterial activity with the minimal inhibitory concentration (MIC) of about 25 mg/ml.
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EVALUATION OF PLANT-LORE OF JHARKHAND IN SYNERGY OF
EXPERIMENTAL ETHNOBOTANY
KAUSHAL KUMAR
Faculty of Forestry, Birsa Agricultural University, Kanke, Ranchi, India
Email: drkaushal_ethnobotany@yahoo.co.in
The subject ethnobotany is very much established globally and their importances have been acclaimed by
botanist, anthropologist, foresters, agricultural scientists, herbalists, chemists, biologists, pharmacologists,
physicians, environmentalist, linguistics, policy makers, planners etc. First time, Lewis and Elvin-Lewis in
1994 of Washington University have suggested about research approaches of future ethnobotany refer to
three interrelated phases: 1- basic 2- quantitative and 3-experimental ethnobotany. He has defined
Experimental ethnobotany and stated that it involves the use of biota in search of products for industrial,
medical and other purposes. As an ethnobotanist; it is author view that ethnobotany has two broad aspects
like 1- Field ethnobotany and 2- Experimental ethnobotany. Field ethnobotany covers basic documentation,
inventorisation, enumeration and quantification of plants uses reliable for multiple scientific
understandings. The Experimental ethnobotany includes all the scientific experiment or observation
towards evaluation, validation and bioprospection based on informative and formal ethnobotanical uses to
make applied. Hence applied ethnobotany may consider under experimental ethnobotany. Here it is
necessary to mention that some workers have written that bioprospection is biopiracy due to several legal
aspects on utilization of ethnic wisdom and manipulation. Although, there are a number of scientific studies
is required for bioprospecting and the scientist have to face great challenges. In the present communication
studies on selected potential plants among ethnobotanical heritage, oral tradition and plant-lore of
Jharkhand with an endeavor towards value addition, bioprospection for wider scientific evidences,
application and community development have been carried out. It is due to that Jharkhand is rich in
biodiversity as well as known for great ethnobotanical heritage. The tribal and aboriginal people like
Santhal, Paharia, Oraon, Munda etc. have oral traditions of own folklore medicine and plant-lore and they
widely use for treatment of various diseases and disorders. There are ample scope for bioprospection,
validation and value addition of above ethnomedicinal plant genetic resources towards development of
human supporting products and discoveries of new lead compounds which will be safe. The benefit will
certainly availed by tribal communities to whom the wisdom of ethnomedicinal has been accessed; in the
specific condition if it has proven that such kind of knowledge is not related with other ethnic communities
of different parts of India. Studies on some plants are viz. Cryptolepis buchanani Roem. & Schult.
(Asclepiadaceae)- a large twining shrub and Marsdenia tenacissima Wight & Arn. (Asclepiadaceae)- very
tough stemmed twiner known as Rajmahal Bowstring creeper have been evaluated for extraction of
excellent quality of indigenous fiber. Dyes have been evaluated for industrial application from the plants
like Semecarpus anacardium L.f. (Anacardiaceae) –tree and Wendlandia tinctoria DC. (Rubiaceae)- small
tree. Pharmacognostical, phytochemical and pharmaceutical potentials have been explored having specific
therapeutic activity for different diseases and disorders on the ethnomedicinal plants like Cyperus kyllinga
Endl. (Cyperaceae)- a small herb; Glossogyne bidens (Retz.) Alston (Asteraceae)- herb with numerous
stem; Lygodium flexuosum (L.) Sw. (Lygodiaceae)- scandent herb with rhizomatous root stocks, Panicum
repens L. (Poaceae) – grass with creeping and stoloniferous stem; Pygmaeopremna herbacea (Roxb.)
Molden. (Verbenaceae)- stem less herb or under shrubs; Selaginella bryopteris (L.) Bak. (Sellaginellaceae)fern with deltoid or decompounds frond curling up in dry weather; Tragia involucrata L. (Euphorbiaceae)stout herb and Vitex peduncularis Wall. (Verbenaceae) – tree etc. under experimental ethnobotany towards
evaluating plant-lore of Jharkhand. The above plants used as people’s medicines in Jharkhand are certainly
an ethnobotanical- marker to understand their lesser known uses useful for enrichment of pharmacopeia.
The data have been also generated for their sustainable utilization and conservation.
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PROTECTION OF TRADITIONAL KNOWLEDGE RELATED TO PLANTS
USED FOR FOOD AND MEDICINE &SCOPE OF DEVELOPING NEW
PARADIGMS ON ACCESS AND BENEFIT SHARING
S. RAJASEKHARAN, VINODKUMAR T G NAIR, M.NAVAS, P. G. LATHA &
P. PUSHPANGADAN*
Jawaharlal Nehru Tropical Botanic Garden and Research Institute, Thiruvanvanthapuram,
Kerala, India.; *Amity Institute for Herbal and Biotech Products Development,
Thiruvananthapuram, Kerala, India.
The protection of Traditional Knowledge (TK) is a subject widely discussed and debated today in national
and international forum. Twentieth session of Intergovernmental Committee on Intellectual Property and
Genetic Resources, Traditional Knowledge and Folklore, organized by World Intellectual Property
Organization (WIPO) at Geneva during February 2012, consolidated a draft document relating to
intellectual property and genetic resources. The meeting focussed on various agenda and specifically
carried out detailed discussion on policy objectives and subject matter for the protection of intellectual
property rights derived from genetic resources (their derivatives) and associated traditional knowledge.In
this presentation, the authors will highlight new models developed/designed for the protection of TKrelated
to plants used for food and medicine. It also includes systematic documentation of TK using prior informed
consent, legal protection of TK, database inventory (defensive protection),exclusive rights of the
beneficiaries, complementary protective measures and protection by signing contractual agreement with
knowledge holders/providers. Apart from this,a few interesting case studies systematically documented
from the local health tradition of Kerala including tribal communities for the treatment of cancer and
infertility, unique rejuvenation therapy and traditional orthopaedic treatment willalso be presented based on
the research work carried out as part of the ‘Systematic documentation of TK related to plants used for food
and AYUSH & indigenous medicine’, a projectsponsored by the Department of AYUSH, Ministry of
Health and Family Welfare, Government of India.
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CONTRACEPTIVE ETHNOMEDICINES USED BY TRIBALS OF SATPUDA
FOREST EAST KHANDESH, MAHARASHTRA,INDIA
R.M. BAGUL
MGSMS Arts, Science & Commerce College, Chopda, Dist. Jalgaon, India
EMail: drrmbagul@gmail.com
East Khandesh Satpuda lies on northern part of Jalgaon district. It is rich in vegetation composed of humid
and many semievergreen species apart from dry deciduous ones.The climate is generally dry except in
monsoon. Rain fall is 639.7 to 696.0 mm. The forest types of Satpuda ranges classified by Champion and
Seth in 1966 are Dry Teak forest, Southern Dry mixed deciduous forest, Anjan forest & Scrub forest .
Studies on medicinal plants of the area are lacking except few sporadic references like Karnik, 1966;
Bhamare, 1989; Rajput & Yadav, 2000; Yadav & Patil, 2001, Bagul, R.M. and Yadav S. S. (2003 a & b),
Bagul R.M,&. Yadav S.S and B.D. Garud; (2006), Bagul R.M. & Yadav,S.S, (2007). The vegetation
composition of satpura region of Jalgaon district much differs, so as the case of medicinal plants too. Study
covers the area falls in Jalgaon district situated between 200-17’ and 210-26’ north latitude and 740-47’ and
760-28’ east longitude. Topographically it can be distinguished as 1) The Tapi rich valley in the centre,2)
The high mountaneous ranges on the north & 3) Barren ridges of Satmala and Ajanta ranges on the south.
The study is confined to first two regions only and more specific to satpuda mountaneous ranges from
2006-2009. Present study reveals about total no. of medicinal plant families ‘82 ‘composed of
pteridophytes (3), Dicots (66), and monocots (13). The genera are 234, spread over pteridophytes (3),
dicots (209) and monocots (22).Similarly Species are 270 out of which pteridophytes are (3), dicots (244)
and monocots (23) . The most Prominent & common method of administration of medicinal plants is oral
252(56.00%) followed by external 109(24.22%), internal applications are 49 (10.08%), poultice 31
(6.88%), smoking 3 (0.66%) and inhalation 4 (0.88%) and steam bath 2 (0.44%). The present paper
highlights Some Contraceptive ethnomedicines with reference to botanical name, family, part(s) used and
mode of administration of drug.More than 1100 medicinal plants species are used in folk and traditional
medicines which are available in the forest . Tribals posses the remarkable knowledge of these medicinal
plants hence there is need for documentation of this traditional knowledge about medicinal plants. Bhagat,
witch doctors and vaidyas are using these medicinal plants are found in cultivated fields. Many valuable
drugs of the present day have been discovered from the information provided by the tribal people.Any
information that a plant was used by traditional healers of ancient people is often an indication that it is
worth further investigation and scientifically study today (Sinha & Sinha, 2001). Commercial exploitation
of medicinal plants have now begin extensively. Out of 30,000 medicinal plants used throughout the world
by traditional healers, 150 species have now established in global markets of drug plants providing huge
revenue. Within India out of 7,500 medicinal plants 500 species are used at commercial level. There are 0.4
million registered practitioners in Traditional Medicines supported by 5000 manufactures of drugs from
plants providing of worth Rs. 3400 million yearly (Gupta, 1986).Even according to All India Ayurvedic
Drug Manufacturers Association (AIADMA) in India alone the revenue goes upto Rs. 1000 Crores per year
and all over the world it is estimated to be over US $60 billion (AIADMA, 1996). These figures rising
every year, plants have now became the main source to search the newer drugs for which pharmaceutical
companies are looking world over. Recent studies on medicinal plants have been the main source of many
of the modern drugs. Studies on medicinal plants are very important to compile the future materia medica
of the India in general and world as a whole in light of the dream of health for all in 21st centuary
The main objectives of the study are
(1) To survey the vast potential of medicinal plants available in the Satpuda mountain ranges of Jalgaon
district of East Khandesh, (2) To find out the medicinal plant species, their scientific names and vernacular
names, parts used, uses against the diseases, mode of administration etc. (3) To prepare the database and to
prepare the herbarium on medicinal plants to make easy available to users. (4) To collect authentic
imformation related to the various uses of medicinal plants, (5) To find out the Distribution, occurrence of
rare, endangered, threatened, vulnerable, critically endangered and species least concerned of medicinal
plants. (6) To provide information related to raw material to commercial users; source of medicinal plants
and their significance of the cultivation to farmers through publication. (7) To encourage the importance of
conservation and protection of medicinal plants of the area to schools, colleges and public in general
through awareness by publishing the research findings and exhibitions of medicinal plants. (8) To find out
the possibilities to promote IN SITU and EX SITU conservation of medicinal plants.
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ETHNO-PHARMACOLOGICAL USES OF PLANTS USED BY THE TRIBAL
COMMUNITIES OF DINDIGUL DISTRICT, TAMIL NADU
MURUGESWARAN R*, VENKATESAN K*, JAMEELUDDIN AHMED* AND
AMINUDDIN**
*Regional Research Institute of Unani Medicine, Chennai, India
**Central Council for Research in Unani Medicine, New Delhi, India
Plants are traditionally used by the tribal communities to cure the various ailments. Besides, the modern
medical practices existing today is depends about 65% of Indian population on the traditional medical
systems for their primary health care needs. The Ethno-botanical survey indicates that about 8,000 species
of medicinal plants are being used by tribal peoples in India for the preparation of various traditional
medicines. The study is an attempt to document the traditional medicinal knowledge and plant wealth
extensively used by the tribal communities of Dindigul district, Tamil Nadu, India. A multiday ethnobotanical survey was conducted in different seasons. In the overall survey and plant exploration activities,
about 30 ethno medicinally important plant species were identified and gathered information about the
folklore claims of plant species used by the tribal communities of Dindigul district. The study revealed that
the tribal communities such as Paliyar, Poliyar and Ampalars are utilizing the medicinal herbs and plants to
cure various ailments such as abdominal pain, dandruff, constipation, joint pain, indigestion, piles, scabies
and skin diseases. Most of the folk medicinal plants documented from the study area are used in the
traditional medicinal systems like Ayurveda, Siddha and Unani. As far the conservation status it is
observed that most of the wild medicinal plants available in the natural source are under thereat to rare and
endangered due to various external factors.
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USE OF WILD PLANTS AND HERBS AS TRADITIONAL MEDICINE BY THE
LOCAL PEOPLE INHABITING AROUND THE MANAS NATIONAL PARK OF
ASSAM, NORTH EAST INDIA
R. DAS & H. DEKA
Botany Department, BBK College, Nagaon, Barpeta, Assam, India
Email: dasramesh82@gmail.com
The use of wild plants and herbs for the treatment of various diseases is a continuous process from time
immemorial. The adverse effect in human health due to frequent use of allopathic medicine is well known.
Therefore, importance of exploring the traditional knowledge of ethnic people using plants for treatments
of diseases has become very significant for better benefit of human society. A field survey was conducted
among the ethnic locality inhabiting around the Manas National Park of Assam, India. The practitioners
(Locally known as “Bez”) of the community who were known to provide traditional treatment for curing
several diseases by applying different combination of plant and herb extracts were consulted during the
survey period. The survey revealed about the use of more than 50 plant species in several combination for
the treatments of various diseases in the area which indicates the medicinal values of those plants and
herbs. Further, the study recommend proper conservation strategies involving the local people is utmost
important to prevent the over exploitation of these valuable resources for the greater benefit of mankind.

Amity University Uttar Pradesh, Sector-125, NOIDA-201303, India

38

O-39
DEVELOPMENT OF ECOFRIENDLY HERBAL FORMULATION FOR THE
CONTROL OF ARTHROPOD INFESTATIONS IN ANIMALS
S. GHOSH, A.K.S.RAWAT, D. D. RAY, SHARAD SRIVASTAVA, S. KUMAR, A. K.
SHARMA, G. NAGAR, S. S. TEWARI
Division of Parasitology, Indian Veterinary Research Institute, Izatnagar, India
Pharmacognosy & Ethnopharmacology Division,CSIR- National Botanical Research
Institute, Lucknow, India

Ticks are haematophagous ectoparasites of livestock and severely affects on production of milk and meat.
Besides direct effects, tick transmits fatal viral, rickettsial, bacterial and protozoan diseases affecting wild,
domestic animals and humans. Frequent application of chemical insecticides is the backbone of control of
tick infestations leading to many health and environmental problems. To develop an ecofriendly control
measure, plants/herbs used in ethno-veterinary practices were screened and plant with acaricidal properties
was identified. The 95% ethanolic extract of the identified plant was fractionated using different solvent
system and the antitick activity was established by Adult Immersion and Larval Packet Tests using
reference genetically homogenous Rhipicephalus (Boophilus) microplus tick colony (accession no. NBAIIIVRI-BM-1-1998). The LC90 value of the extract was determined as 5.91% and Precocene-1 was identified
as one of the active components in the extract. The quality control marker was identified and batch to batch
variation, if any, was minimized A mortality of 70-80% with 50-100% inhibition of oviposition of
Rhipicephalus (B.) microplus, a 90-100% suppression of moulting percentage of nymphs of Hyalomma
anatolicum, a mortality of 50.0 to 55.0% ± 5.3 of 10x (300ppm) deltamethrin resistant ticks and a mortality
of 70 to 76.7% multi-acaricide resistant ticks were recorded using the extract. Besides antitick property, the
anti-lice and fly repellent properties of the extract were also noted. The extract was found safe in animal
trial and no reaction was recorded on animals treated with 30% concentration of the extract. The self life of
the extract was determined as 90 days. The efficacy of the extract under field situation having high natural
tick challenge was evaluated in one of the northern states of the country and more than 85% efficacy was
noted. The livestock owners showed their interest and ready acceptability of the technology at field level
has emerged out. The possibility of development of effective antitick/anti-acarines herbal formulation will
be elucidated.
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GENETIC DIVERSITY ANALYSIS OF EVOLVULUS ALSINOIDES L.
POPULATIONS COLLECTED FROM DIFFERENT REGIONS OF UTTAR
PRADESH USING RAPD MARKER AND THEIR PHYTOCHEMICAL
ANALYSIS
VINAY DABORIYA
R.B.S.College, Agra, U.P. India
The present effort was made to study the genetic diversity of Evolvulus alsinoides (Convolvulaceae), an
endangered medicinal plant, collected from four districts of Uttar Pradesh. The primer OPC-6 was used for
initial assessment of variation at DNA level. A total of 20 amplified bands were recognized in RAPD
profile with oligonucleotide primer (OPC-6). Genetic similarity values among the four accessions ranged
from 0.20000 to 0.60000. The highest genetic similarity index was recorded in EA-1 (Agra) and lowest
genetic similarity index was recorded in EA-4 (Mainpuri). Three main clusters were obtained based on
UPGMA dendrogram. Both EA-1 accession and EA-2 accession formed separate clusters while accession
EA-3&4 formed a single cluster. This emphasizes the presence of genetic diversity among the studied
populations. This distributive pattern of genetic variation of E. alsinoides populations provides important
baseline data for conservation and collection strategies for this species. The phytochemical analysis
revealed that the leaves were found to contain alkaloids, flavonoids, tannins, terpenoids, saponins and other
etc. further study to be needed for the screening of antimicrobial activity with the applying of synthetic
antibiotics.
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NATURAL PRODUCTS FROM MICROBES
CHARU GUPTA, RAVENDRA P.S. CHAUHAN AND DHAN PRAKASH
Amity Institute for Herbal Research & Studies, Amity University UP, Noida, India
Email: cgupta@amity.edu
Nature is an attractive source of new therapeutic candidate compounds as a tremendous chemical diversity
is found in millions of species of plants, animals, marine organisms and microorganisms. Natural products
remain an important source of new drugs, new drug leads and new chemical entities.
The exploitation of microorganisms to produce food ingredients has been going on since antiquity.
Microorganisms are being employed, since several decades for the large scale production of a variety of
bio-chemicals ranging from alcohol to antibiotics and in processing of foods and feeds. Microorganisms
have great potential as nutraceuticals of therapeutic importance. They can be used to combat diseases like
protein energy malnutrition (PEM), anaemia, diarrhoea, cancer, obesity, ulcerative colitis, Crohn's disease,
irritable bowel syndrome and gluten therapy resistant celiac. They are also potential sources of
antioxidants, natural colours, vitamins, enzymes, antibiotics and can be used as synbiotics. Various
bacteria, mold, yeast and algae have been employed for the production of single cell proteins. Application
of probiotic bacteria for the prevention of megaloblastic anaemia is a novel scientific approach that
involves lactic acid-fermented foods, increases iron absorption by optimization of pH in the digestive tract,
activates enzyme phytases, produces organic acids and other digestive enzymes. The probiotic bacteria are
used for the manufacture of a natural remedy, for controlling weight gain and preventing obesity. Recently
a protein has been isolated from probiotic bacteria that help to alleviate inflammatory bowel disorders
(IBD). The bacteria are found in yoghurt and dairy products. Bacteria can be used to make anticancer
agents and provide an extra source of lead compounds for the pharmaceutical industry, e.g. genetically
engineered strains of the bacterium Streptomyces parvulus is used to produce compounds that selectively
inhibit growth of human cancer cells. Similarly, the probiotic bacteria Streptococcus thermophilus has been
shown to aid recovery from malnutrition due to short-term fasting and reduce the associated intestinal
atrophy in animal studies. S. thermophilus is also known to have powerful antioxidant activity, protecting
the body from dangerous free radicals which increase in the body due to ageing and stress. Similarly,
Eurotium species have been found to produce several antioxidants. Thus it can be safely concluded that
microbes has a tremendous potential of being used as nutraceuticals and in designing various disease
targeting preventative and functional foods or dietary supplements.
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CHEMICAL RELATIONSHIPS BETWEEN LIVERWORTS BELONGING TO
THE PORELLACEAE, LEJEUNEACEA AND CONOCEPHALACEAE
FAMILIES
LUDWICZUK A1, G OWNIAK K1, ASAKAWA Y2
1 Department of Pharmacognosy with Medicinal Plant Unit, Medical University, Lublin,
Poland
2 Faculty of Pharmaceutical Sciences, Tokushima Bunri University, Tokushima, Japan
EMail: aludwiczuk@pharmacognosy.org
One of the outstanding features of liverworts is their chemistry. Terpenoids are a large and diverse group of
compounds which are widely distributed in the Marchantiophyta. These terpenoids, as well as other
components present in liverworts are of value for taxonomic investigations [1-5]. The aim of this work was
chemical profiling of the volatiles present in liverworts belonging to the Porellaceae, Lejeuneaceae, and
Conocephalaceae families, to determine inter- and intraspecific relationships in these plants.
Chemosystematic studies of genus Porella (Porellaceae) showed that comparison of the molecular
classification with recognized chemotypes shows some striking correlation. The chemical, molecular and
morphological similarity of Porella vernicosa complex deserves recognition as a separate section of
Porella - Porella section Vernicosae. The characteristic chemical feature for this new section is the
presence of the drimane-type sesquiterpene dialdehyde (polygodial) in each Porella species [3]. GC/MS
analysis of the liverworts belonging to the Lejeuneaceae family indicated variability of the chemical
composition of terpenoids depending on liverwort species, but also the chemical differences among
liverworts classified in different subfamilies within this family. The Ptychanthoideae subfamily is
characterized by the presence of isolepidozene, pinguisanes, monocyclofarnesanes and fusicoccanes, while
the most characteristic compound for Lejeuneoideae subfamily was -pinguisene. The analysis of the
volatile components of four Thysananthus species showed that among all species T. retusus is most
homogeneous, and their chemical composition is quite different form the other species. Noteworthy is the
chemical heterogeneity of T. convolutus, which correlates with the degree of dentation of leaves and
underleaves [4]. On the basis of GC/MS data, all analyzed Conocephalum conicum (Conocephalaceae)
samples can be divided into 5 chemical groups, which correspond to 5 cryptic species, found with use of
isozymes and psbA sequencing. C. japonicum is chemically different from C. conicum. The characteristic
components present in this liverwort are germacrane-type sesquiterpene lactones [5].
References:
Asakawa Y. (2004) Phytochemistry, 65, 623-669
Ludwiczuk A., Asakawa Y. (2010) Tropical Bryology, 31, 33-42
Ludwiczuk A. et al. (2011) Nat. Prod. Commun., 6, 315-321
Sukkharak P., Ludwiczuk A. et al. (2011) Cryptogamie, Bryologie, 32, 199-209
Asakawa Y., Ludwiczuk A., Nagashima F. (2012) In: Progress in the Chemistry of Organic Natural
Products. Vienna: Springer, Vol. 95, pp, 1-760
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INVENTORY, CONSTITUENTS AND CONSERVATION OF BIOLOGICALLY
IMPORTANT SUMATRAN PLANTS
DAYAR ARBAIN
Faculty of Pharmacy/Laboratory of Sumatran Biota, Andalas University, Indonesia
E mail: d.arbain@ffarmasi.unand.ac.id
Sumatra is the fourth largest island in the world and known to be very rich with varieties of tropical
rainforest plants. Many of these plants have been used traditionally for centuries for many purposes such as
medicines, coloring matters, food, spices, insecticides, aromatics, etc.
The traditional “knowledge” and “arts” of how to use these Sumatran plants are held by traditional healers,
locally called “pawang” and/or “dukun”. The Sumatrans depended on this “knowledge and arts”, especially
for their medicine and health care until early in the 1960s. Unfortunately, these kinds of “knowledge” and
“arts” on which the Sumatran people have depended for centuries are now disappearing. Together with the
disappearance of this traditional knowledge, many parts of the Sumatran forests have now turned into
logging areas, palm oil, Cassia, rubber, and coffee plantations. Scientifically, until the 1950s, the Sumatran
flora was relatively untouched. Since then, very few investigations have been performed on Sumatran
forest plants. Realizing the danger of losing Sumatran plants and their related traditional knowledge and
culture, our first inventory of Sumatran plants was carried out in my village near Bukittinggi, and in
Padang, in 1982 then followed in more than 50 different ecotype of Sumatran forests. Based on the results
of these inventories in the last three decades more than 125 flowering plants having traditional medicinal
values have been investigated for their chemical constituents particularly the ones belong to the family
Apocynaceae, Euphorbiaceae and Rubiaceae. A number of new compounds as well as known ones were
isolated. Lately our research was focused on studying the Sumatran lower plants i.e. fern, fungi, lichen, and
liverworts. More interesting bioactive molecules were isolated and characterized.Isolation, identification
and biological activities of some of Sumatran lower plants perticularly the ferns, Gleichenia linearis
(Burm) Clarke, Diplazium esculentum Swartz, Hymenophyllum javanicum A. Spreng, Trichomanes
chinense L., Drymoglossum piloselloides and Asplenium nidus will be discussed. Attempts to conserve
these useful Sumatran Plants will also be mentioned.
Reference:
Dayar Arbain, (2012), Inventory, Constituents and Conservation of Biologically Important Sumatran
Plants, Natural Ptruduct Communications, in press.
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ACTIVITIES OF STATE MEDICINAL PLANTS BOARD, KERALA
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State Medicinal Plants Board, Kerala, Shornur Road, Thrissur, India
Email: smpbkerala@gmail.com
The National Medicinal Plants Board (NMPB) was established in November 2000 under AYUSH,
Department of Health & Family Welfare, Govt. of India, to promote cultivation, conservation and
sustainable utilization in the medicinal plants sector. In tune with this, Medicinal Plants Boards were
established in all the States of India and the State Medicinal Plants Board in Kerala was established in
March 2002. Though there were some initial hindrances, the Board started functioning actively to achieve
the mandate of the organization. Some of the notable achievements were successful implementation of
Amla Mission, large scale plantation of medicinal plants in degraded forest areas, revenue lands, worship
places and educational institutions which are still continuing. The Board also cleared a number of R&D
projects and are actively involved in imparting knowledge on various aspects of medicinal plants to various
stake holders viz. farmers, pharmaceutical companies, researchers, students and to the general public.
Recent activities involves establishing of school and home herbal gardens, buy- back arrangement for the
benefit of farmers and large scale propagation of most needed species for herbal industry . The present
communication focuses on these issues and analyse the pros and cons of the activities.
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ANTIMICROBIAL AND ANTIOXIDANT STUDIES OF SELECTED
MEDICINAL PLANTS USED BY THARU AND BUXA TRIBES OF
UTTARAKHAND, INDIA
GARIMA PANDEY1, AND AKS RAWAT2
1-Department of Botany, Lucknow University, Lucknow, India; 2- CSIR-National
Botanical Research Institute, Lucknow, India
Aim of this study was to evaluate physico-chemical, antioxidant and antimicrobial properties of selected
potential medicinal plants used by Tharu and Buxa tribes of Uttarakhand, India based on the survey
conduct. These frequently used plants were grouped to three categories: plants used for curing skin
diseases- Azadirachta indica (Meliaceae), Premna latifolia Roxb. (Verbenaceae), Fumaria parviflora
(Papaveraceae); plants used for curing diarrhea- Achyranthes aspera Linn (Amaranthaceae), Terminalia
bellerica Roxb.(Combretaceae), Euphorbia hirta L. (Euphorbiaceae), Asparagus racemosus
(Asparagaceae), Cannabis sativa Linn (Cannabaceae) and for bone healing- Equisetum hyemale
(Equisetaceae).
Among these, total tannins, phenolics and flavanoids content were determined for two of these medicinal
plants viz. Achyranthes aspera and Terminalia bellerica. Extracts of these plants were further screened for
their free radical scavenging properties (DPPH method), using ascorbic acid as standard antioxidant.
Potential antimicrobial activity of Achyranthes aspera and Terminalia bellerica extracts were tested against
two pathogens E. coli and S. aureus by well diffusion method.
Content of tannin was 1.48 %±.0763 in Terminalia bellerica and 0.501%± .0436 in Achyranthes aspera.
Phenols and flavanoids were found to be 3.63 %± .158 and 2.36%± .105 in Achyranthes aspera and 14.616
% ± .07 and 4.724% ± .093 in Terminalia bellerica. T. bellerica showed potential antioxidant activity with
an IC50 of 0.0087± .00017(mg/ml) for methanolic extract and 0.0113 ± 0.00025(mg/ml) for aqueous
extract. Methanolic and aqueous extract of A. aspera showed IC50 of 0.14 ± .00150 and 0.15 ± .0016
respectively. The minimum inhibitory concentration for chloroform and butanol extracts of T. bellerica was
2.75 mg/ml and3.5 mg/ml against E. coli and 1.5mg/ml and 0.35mg/ml against S. aureus. Antibacterial
studies with chloroform and butanol extracts of A. aspera showed MIC of 2.75mg/ml and 3mg/ml against
E. coli and MIC of 1.2mg/ml 0.85 mg/ml against S. aureus. Results of this study can serve as a valuable
source on future research of these selected species.
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PARASITE
M. D. KHARAT1, J. KAUR 2 & K. PAI1
1-Department of Zoology, University of Pune, Pune , India;. 2-Department of
Biotechnology, Punjab University, Chandigarh, India
Email: maheshkumar@unipune.ac.in
Leishmaniases are deadly vector-borne diseases that causes significant morbidity and mortality. The
causative agent of leishmaniasis is transmitted from man to man by a tiny insect called sandfly. Because it
involves several overlapping species and sandfly vectors, the disease has a complex ecology and
epidemiology. It is caused by an obligate intra-macrophage protozoan Leishmania, characterized by
diversity and complexity.The WHO considers leishmaniasis as one of the most important parasitic diseases
(WHO, 1990). Governed by parasite and host factors and immunoinflammatory responses, the clinical
spectrum of leishmaniasis encompasses subclinical (unapparent), localized (skin lesion) and disseminated
infection (Cutaneous, mucosal or visceral). These wide-ranging differences of clinical manifestations
define Leishmania virulence (degree of pathogenicity) in human infection. Leishmania donovani causes a
fatal disease Visceral Leishmaniasis (Kala azar). There are two phases of development in Leishmania
parasites (i) ‘amastigote’ and (ii) ‘promastigote’. PKDL is a sequel to the infection with L. donovani; its
causative agent.The therapeutic drug in clinic are Miltefosine, Amphotericin-B (used as a positive control),
and Sodium Stibogluconate. Vaccines are still not available for leishmaniasis. Focus on control measures
are therefore directed on vector control or more appropriately chemotherapy. Contemporary methods of
directed chemotherapy are based on multi-step procedures. Proper targets are selected, such as an enzyme,
through screening of the biochemical influence of compounds (potential drugs) on this target. However,
their severe toxicity to normal cells and the high resistance of the causative agent, L. donovani, has
necessitated the need for discovery of new alternative drugs. In the present study we have evaluated Aerva
sanguinolenta for anti-leishmanial potential. This drug was tested for its efficacy against L. donovani
promastigotes (Dd8, WHO Strain). Aerva sanguinolenta is an Ornamental plant, which is used to cure
various diseases and also skin lesions. Aerva sanguinolenta (L.) Blume is a member of Amaranthaceae
family, It is an erect or rambling and perennial under shrub or herb found throughout India, ascending up to
1800 m in Himalayas. Traditionally, the whole plant is used as a tonic, sedative and dermatitis (3). The
ethanolic extract of the whole plant is reported to possess neuroleptic activity (4). As per literature survey
there is no systematic study regarding anti-leishmanial activity of A. Sanguinolenta. Hence the present
study was undertaken to investigate anti-leishmanial activity of ethanolic extract of whole plant of A.
sanguinolenta. Aerva sanguinolenta showed significant anti-leishmanial potential as observed by IC50
levels and decrease in the levels of Acid Phosphatase, Arginase, Nitric Oxide and decreased protein level as
compared with medium alone and Miltefosine.
Present study shows that A. sanguinolenta is a good anti-leishmanial agent. Further studies are warranted to
check parasite clearance in an intra-macrophage model.
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IN VITRO EVALUATION OF GREWIA TILIAEFOLIA BARK EXTRACT FOR
ITS ANTIOXIDANT AND CHOLINESTERASE INHIBITORY ACTIVITY
D. SHEEJA MALAR, S. KARUTHA PANDIAN AND K. PANDIMA DEVI
Department of Biotechnology, Alagappa University, Tamil Nadu, India
Alzheimer’s disease, a progressive neurodegenerative disorder affecting the ageing population is
characterized by a progressive loss of memory and deterioration of intellectual functions thereby affecting
activities of daily life. Scavenging of free radicals, inhibition of acetylcholinesterase and
butyrylcholinesterase are currently used in the treatment of this disease. More natural products are under
exploration for the treatment of this disease. The present study was carried out to evaluate the antioxidant
and anticholinesterase activity for various solvent extract of bark of Grewia tiliaefolia, a terrestrial plant
collected from the Western Ghats region of India. G. tiliaefolia is commonly used in traditional Indian
medicines to cure jaundice, biliousness, dysentery and the diseases of blood. Of the different solvent
extract, acetone extract (500 µg/ml) showed significant inhibitory activity of 85.7% and 98.6% against
acetylcholinesterase and butyrycholinesterase respectively, when compared to the standard Donepezil.
Antioxidative assays of the acetone extract exhibited significant scavenging activity against DPPH radical
(57.3%) and nitric oxide radical (50.7%). Significant reducing power and ferrous ion chelating activity was
also observed. Polyphenolic content of the extract was found to be 287.8 ± 2.54 µg of GAE/mg of extract.
Results conclude that cholinesterase inhibitory activity and antioxidant activity of acetone extract might be
due to the presence of polyphenolic compounds.
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ANTIFUNGAL ACTIVITIES OF THE LEAF EXTRACT OF CLERODENDRUM
INFORTUNATUM RETZ
H. KHARKWAL1, D.D. JOSHI2, A.C. KHARKWAL3 AND P.PANTHARI2
1 - Amity Center for Carbohydrate Research; 2 - Amity Institute of Phytochemistry and
Phytomedicine; 3- Amity Institute of Microbial Technology, Amity University Uttar
Pradesh, Noida-201303, India
E-mail: hkharkwal@amity.edu
The antifungal activity of the dealcoholized extract of the leaves of Clerodendrum infortunatum Retz. was
determined on four different fungal organisms. The crude leaf extract significantly inhibited the growth of
A. niger; P. frequentance; P. notataum and B. cinera when tested by turbidity and spore germination
methods in concentration dependent fashion. The effects produced by the extract were compared with a
standard antifungal agent. The extract at concentrations of 100, 200 and 300 g/mL showed the widest
spectrum activity against all the organisms tested during spore germination and turbidity tests. Inhibitory
responses of C. infortunatum extract on various organisms (using turbidity method. The extract showed
significant inhibitory responses against all the organisms tested in the order of Aspergillus niger >
Penicillium frequentance > Botrytis cinera > P. notatum in a concentration on dependent fashion both
spore germination and turbidity tests. Analysis of the leaves showed the presence of ash (8.0), protein
(21.2), crude fiber (14.8), reducing sugar (3.0), and total sugar (17.0) percent, respectively. From the
petroleum ether extract (3.85%) of the air dried powder of leaf, a bitter principle, clerodin, C13H18O3, was
isolated. Leaves contained a fixed oil which consists of glycerides of lenolenic, oleic, stearic and lignoceric
acid. The leaves also contained proteinase and peptidase. It is concluded from the study that the
dealcoholized extract of the leaves from Clerodendrum infortunatum served an effective antifungal agent
when tested in vitro. This provides some evidence of the leaves being used in treating various skin diseases.
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GALLIC ACID FROM FROM EMBLICA OFFICINALIS ELICITS ANTILEISHMANIAL ACTIVITY VIA APOPTOTIC DEATH IN LEISHMANIA
DONOVANI PARASITES
K. PAI1, N. A. JADHAV1 & T.B.PODUVAL2
1-Department of Zoology, University of Pune, Pune, India; 2-Radiation Biology &
Health Sciences Division, Bhabha Atomic Research Centre, Mumbai, India.
E-mail: kalpanapai@unipune.ernet.in
Visceral leishmaniasis (VL) caused by the Leishmania donovani parasites accounts for high DALYs
(disability -adjusted life years) accounts for high mortality and morbidity in north eastern India. Bihar state
has been incessantly battling the epidemic of VL. The severe side effects and high resistance of the
parasite to conventional drugs necessitates the need for discovery of new therapeutics. Gallic acid the
purified active principle from Indian gooseberry (Emblica officinalis) is tannin and a well known
immunomodulator, forms an indispensable part of the Indian Ayurveda system, was tested for antileishmanial activity. The IC90 of Gallic acid on Leishmania donovani promastigotes was evaluated by
MTT assay and the mode of death in the promastigotes was identified as apoptotic by microscopic
observation of morphology and chromatin condensation, reactive oxygen species (ROS) generation measured by H2DCFDA fluorescence staining, loss of mitochondrial membrane potential - measured by
JC-1 staining and flow cytometry, in situ labeling of DNA fragments by terminal
deoxyribonucleotidyltransferase-mediated dUTP nick end labeling (TUNEL) assay, Propidium Iodide
stained flow cytometry analysis of promastigotes to determine cell-cycle arrest and acridine orange/
ethidium bromide staining for apoptosis/necrosis analysis. The cytotoxicity of Gallic acid to Leishmania
promastigotes triggered apoptosis like events - chromatin condensation, release of reactive oxygen species
(ROS), loss of mitochondrial membrane potential, showed DNA fragmentation, cell cycle arrest at the subG0/G1 phase and membrane permeability. Our data indicates Gallic acid to be a promising anti-leishmanial
compound that mediates its activity on the promastigotes, in vitro, via a caspase 3 independent programmed
cell death, and accordingly, deserves consideration and further investigation as a therapeutic option for the
treatment of leishmaniasis
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RHODODENDRON ARBOREUM: PHYTOCHEMISTRY, PHARMACOLOGY
AND TRADITIONAL OVERVIEW
JOSHI DD1 & KHARKWAL H2
1-Amity Institute of Phytochemistry & Phytomedicine, Amity University UP, Noida,
India; 2-Ministry of Environment & Forests, Paryavaran Bhawan, N. Delhi, India
E-mail: ddjoshi@amity.edu
Rhododendron arboreum, an ethnomedicinal plant, distributed throughout the world, mostly concentrated
in China, India, Malaysia and Nepal, is a source of therapeutic ingredients. Flowers have quercetin-3rhamnoside, quercetin, rutin, coumaric acid and tannins. Green leaves contain arbutin, ursolic acid, amyrin, epifriedelinol, campanulin, quercetin and hyperoside. Taraxerol, ursolic acid acetate, betulinic acid
and leuco-pelargonidin is found in stem bark. Roots have been identified for alkaloids, steroids, terpenoids,
anthraquinones, tannins, saponins, glycosides. Quercetin-3-O-ß-D-galactopyranoside has been isolated
from the ethyl acetate fraction of flowers, using enzyme–assay-guided separation, assay 0.148% (HPLC).
All these ingredients are well known to have curative activity against several human problems such as
diuretic, choleretic, diabetes, spasmodic, chronic eczema, diarrhea, dysentery and menstrual disorders. The
Homeopathic tincture of dried leaves of Rhododendron arboreum has been used in gout and rheumatism.1
Ayurvedic preparation ‘Asoka Aristha’ containing R. arboreum possesses oxytocic, estrogenic, and
prostaglandin synthetase-inhibiting activity.2 The dried flowers of R. arboreum are highly efficacious in
checking diarrhoea and blood dysentery.3 The young leaves are said to be poisonous (causes intoxication in
large quantities) as well as medicinal and applied on the forehead to alleviate headache.4 The flowers of R.
arboreum are used for brewing local wine to prevent high-altitude sickness in the Darjeeling hills of eastern
Himalayas.5The plant has a special place in the cultural and economic life, as is offered in temples and
religious places for ornamenting and decoration purposes. There is a huge scope to develop nutraceuticals,
and OTC products from the produces of this tree.
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AYURVEDIC CONCEPT OF BIOMETALS: STUDY OF ANTIMICROBIAL
ACTIVITY OF METHI (TRIGONELLA FOENUM GRAECUM) TREATED WITH
BIOMETALS i.e. YASHAD BHASMA AND ZINC OXIDE
M. K. REHMAN & ASHWINI BORATEM
Dravyaguna Department, YMT. Ayurvedic Medical College, Navi Mumbai, India
E-Mail: :drmkrahman@rediffmail.com
Ayurveda has explained biometals in the form of Bhasma for therapeutic use. Bhasmas are Herbo – mineral
compounds that works as carrier. This means they are able to carry the herbs mixed with them faster to the
desired site and start the action immediately. They act as catalyst and increase bioavailability of the herbs
to the cell.
Aims and Objectives:
To study antimicrobial activity of Methi treated with Biometals i.e. Yashad Bhasma and Zinc
Oxide (prior to sowing) in different doses.
Brief methodology:
Methi seeds treated with Yashad Bhasma, Zinc oxide prior to sowing in different doses of 0, 25
mg,50 mg, 100mg, 200mg. Extract of treated Methi plants used to study Antimicrobial activity.
Conclusion:
Both samples shows significant inhibition zone in Antimicrobial activity. Details of this study
will be discussed in the paper.
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STANDARDISATION OF MYRTUS COMMUNIS LINN. FRUIT USING
PHARMACOPOEIAL & QUALITY CONTROL METHODS
RAMPRATAP MEENA*, S MAGESWARI*, D RAMASAMY*, MEERA DEVI SRI P,
SHAMSHAD AHMED KHAN**, SYED JAMEELUDDIN AHMED* AND SYED
SHAKIR JAMEEL**
*Regional Research Institute of Unani Medicine, Chennai, India; **Central Council for
Research in Unani Medicine, New Delhi., India.
Introduction: Myrtus communis Linn. is commonly called as Myrtle (Fam-Myrtaceae). The fruit is one of
the important single drug used in Unani System of Medicine, popularly known as Habb-ul-Aas. The fruit
therapeutically used in the ailment of diarrhea, dysentery, internal ulceration, rheumatism, bronchitis,
cough, palpitation and headache. The fruit contains the wide range of phyto-constituents.
Aim and Objective: The present study was undertaken to authenticate the fruit of Myrtus communis Linn.
and to evaluate its scientific standards.
Materials and methods: The fruits were collected from different regions in order to standardize the drug
using pharmacognostical, physico-chemical and quality control methods.
Results: The microscopic studies shows the presence of schizolysigenous oil glands in the surface view of
epidermal cells, mesocarpic parenchyma cells, stone cells, druses of calcium oxalate crystals and
cotyledonary parenchyma cells. The fruit contains moisture (14.8%), total ash (3.29%), acid in-soluble ash
(0.23%) and solubility in alcohol (21.94%) and water (8.56%). The TLC studies of chloroform and alcohol
extract shows various spots at 254nm, 366nm and VS reagent. The quality control parameters such as
microbial load, heavy metal, aflatoxins and pesticidial residues were not detected from the drug.
Conclusion: The literature survey revealed that the fruit have been used extensively as curative agent for
the various ailments. The evaluated scientific standards will help to lay down pharmacopoeial standards of
the drug. The result of quality control parameters indicates that the drug is free from toxic substances.
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EFFECT OF ORGANIC CULTIVATION ON PRODUCTIVITY AND QUALITY
OF OCIMUM SANCTUM
A. K. SHARMA & LOKHO PUNI
Non Wood Forest Products Division, Forest Research Institute, Dehradun, India
Email: sharmaak@icfre.org

Ocimum sanctum is a well reputed medicinal plant used in several preparations. More
recently, it has been used extensively in the Herbal Tea’s across the globe. The demand
has therefore increased several folds and it necessitates commercial cultivation of the
species. Keeping in view the GMP requirements, it is preferred to undertake cultivation
using organic protocols.The present study was undertaken to assess the productivity and
analyze the effect of organic cultivation (using FYM, Vermi compost and their
combinations) on the quality ( Loss on Dying , Total ash, Acid Insoluble Ash, Water and
Alcohol Soluble extractives) using standard analytical procedures and limits prescribed
in Ayurvedic Pharmacopeias of India.The results indicate that the organically grown
Ocimum sanctum with FYM and Vermicompost (12.5+6.25 t/ha) together resulted in
maximum productivity and essential oil percentage and retained the quality prescribed
by the Ayurvedic Pharmacopeias of India.
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CONSERVATION OF C. ASIATICA (L) URBAN THROUGH CHEMOTYPIC
STUDIES AMONG DIFFERENT ACCESSIONS FROM CENTRAL ZONE OF
INDIA
SHARAD SRIVASTAVA, SHIKHAR VERMA, ABHISHEK GUPTA AND AKS
RAWAT
Pharmacognosy & Ethnopharmacology Division, CSIR-National Botanical Research
Institute, Lucknow, India
Email: sharad_ks2003@yahoo.com
Chemo-taxonomy and biodiversity conservation is a relevant topic today and will play an
important role in plant conservation. C. asiatica (L) Urban (Apiaceae) is claimed to
possess various healing effects and antioxidant properties. However, there has been very
less focus on investigation of chemotypic variation of C. asiatica found in different
geographical zones of the country. In order to conserve C. asiatica as it is an industrially
valuable herb and over exploitation of this drug from wild is a common practice, different
distinct accessions of C. asiatica from central zones of India were compared in relation to
the levels of triterpenoid saponins i.e. madecassoside, asiaticoside and its sapogenin,
asiatic acid through HPTLC. Maximum concentration of asiaticoside (1.35%) and
madecassoside (2.15%) was found in the CA-3 accession and asiatic acid was found
higher in CA-5 (0.29%).It can be concluded that the geographical conditions (soil type &
altitude) of CA-3 & CA-5 are comparatively favourable for production of higher levels of
triterpenoid saponins in C. asiatica. The reported data will contribute to the establishment
of knowledge about the triterpenoid saponin composition of different chemotypes of C.
asiatica found in central zones of India in comparison to other geographical areas and
lays a foundation for the conservation of this plant from over exploitation.
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DEVELOPMENT OF A MODEL ON WORLD WIDE WEB FOR DIGITIZATION
OF COMPREHENSIVE INFORMATION ON MEDICINAL PLANTS
S. KUMAR
CSIR-National Botanical Research Institute, Lucknow, India
Email: sharad_ks2003@yahoo.com
The focus of world’s trade and economic activities is being shifted from resource-based
economies to knowledge-based economies. This paradigm shift has been triggered due to
the coming into force of the Convention on Biodiversity (CBD) and the liberalization of
the global trade policies and other economical reforms brought under the World Trade
Organization (WTO). It is also triggered by the latest scientific and technological
breakthroughs achieved in several of the cutting edge areas in information technology,
biodiversity and herbal technology. A new thinking centered on the concept of
knowledge engineering for building up future knowledge societies and knowledge
industries is now gaining attention and acceptance both nationally and internationally.
Generating new knowledge and converting it into useful products and transferring such
products and technologies subsequently to industry and commerce with appropriate
safeguard measures of the Intellectual Property Rights (IPR) are some of the key
strategies that the Third World Countries should focus to protect their interest. The
sustainable use and management of medicinal plants will require well-structured and use
friendly database to enable policy makers/decision makers, scientists and even others
associated with medicinal plants to take correct decisions. Medicinal Plants have many
facets of information, which are generally not found at one place and hence not easily
accessible. To remedy this situation a number of activities have been started at various
places around the world to set up medicinal plants databases, network etc. Several
national & international efforts have been made to digitize the information of medicinal
plants worldwide. Indian efforts include, T.K.D.L., FRLHT, etc. The global efforts are
countless but few notable ones include, Global Biodiversity Information Facility, KEW,
ILDIS, IOPI, IPNI, CBD which allows single searches to database downloads & so on.
Among compounds notable example include I - Sure chem. has 8.0,010,105 patent
documents, 10,105 new documents, new documents, 4,496,956 unique structure &
183,728 new structures in a week. II - Plants for future provides information on
nomenclature, habitat, edible uses & references etc., III- NAPRALERT includes more
than 2,00,000 scientific papers and so on. In the present study a model has been described
for making a comprehensive digital account on medicinal plants on world wide web and
this includes information on species and its distribution and description, chemical
compounds and products, geospatial data, and genomic information etc. The model will
allow fetching of data from various web sources and will thus serve as a tool to develop
model on world wide web for digitization of comprehensive information on medicinal
plants.
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COMMUNITY INVOLVEMENT AND CONSERVATION OF TAXUS BACCATA
L. IN PANGI VALLEY HIMACHAL PRADESH
PRABHA SHARMA1, PREM LAL UNIYAL1 AND JOLANTA SLOWIK2
1-Department of Botany, University of Delhi, Delhi. India; 2-Georg-August-University ,
Johann-Friedrich-Blumenbach-Institute for Zoology & Anthropology Goettingen,
Göttingen, Germany
Email: sharmaprabha3@gmail.com
Taxus baccata L. is a rare and endangered species in India. It is a medium-sized (10-20m tall) evergreen
tree. It produces anti-cancer drug Taxol (paclitaxel) and used as well for the treatment of bronchitis,
asthma, epilepsy, snake bites, scorpion stings, internal injuries, lung diseases, diabetes and as aphrodisiac.
The main reasons for the decline of Himalayan yew are biological factors and human induced reasons like
widespread deforestation, selective felling of yew, browsing by herbivores and commercialization of plants
for the extraction of drug. Present study was done in Pangi valley (Chamba district, Himachal Pradesh), to
work out, together with local communities, the strategy for conservation and sustainable use of Taxus
baccata. Vegetative propagation was done by cuttings. The twigs of Taxus were taken from the forest of
Tandah (alt. 3900 m) of Pangi valley, Chamba district. The twigs were taken in Pangi forest division
nursery near Purthi village, put in the bed for rooting without any chemical treatments involving local
inhabitants. Independent experiments were conducted in two seasons i.e, May- June and SeptemberOctober 2011. The latter season was found suitable for emergence of young twigs. As the first step for
conservation of Taxus baccata in Pangi valley nursery raising is established. Taxus can generate income
for local communities. Pangi valley in Himachal Pradesh, India, should be considered as Important Plant
Areas (IPA’s). Participation of the government, communities, panchayat officials, Village Forest Protection
Committee (VFPC) and forest department felt to be a prime requirement for organising constant,
optimized, earned income through additional research on medicinal plants highlighting their cultivation
under forest conditions by using ethnobotanical knowledge
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STUDIES ON THE MYCORRHIZAL ASSOCIATION OF SOME
HORTICULTURAL PLANTS UNDER THE CONDITIONS OF HIMACHAL
PRADESH
MANOJ KAUSHAL1 AND SHAVETA2
1- Department of Botany and Microbiology, Gurukul Kangri Vishwavidyalaya,
Haridwar, India; 2- Department of Botany, Panjab University, Chandigarh, India
Email: kaushal.mbg@gmail.com
The microorganisms that inhabit the soil exhibit many different types of interactions which include
mutualism, commensalism, parasitism and symbiosis. The most widespread symbiosis amongst the plants
is mycorrhizal association, which involves various root inhabiting fungi and feeder roots (Harley and
Smith, 1983). Mycorrhizal association vary widely in structure and function but the most common
interaction is arbuscular mycorrhizal association. The present studies were conducted on different
horticultural plants i.e. Lemon, Kinnow, Mango, Guava and Litchi (by collecting root and soil samples
from two places- Nurpur and Palampur areas of Kangra valley which are at a distance of about 100 Km
from each other and area falls in the Shivalik ranges of Himachal Pradesh) to know the variations of
mycorrhizal association and characteristics of the prominent mycorrhizal fungi. Roots were collected,
sampled, preserved and then clearing and staining were done (Phillips and Hayman, 1970). Percentage of
root segments colonized were calculated by Gridline-Intersect method (Giovannetti and Mosse, 1980).
Isolation of VAM spores from soil were done by Wet-Sieving and Decanting technique (Gerdemann and
Nicolson, 1963). Maximum (45.1 and 43.6) and minimum (20.8 and 18.4) percentage of mycorrhizal
colonization was noticed in case of Kinnow and Mango samples taken from Palampur and Nurpur areas,
respectively. However, variations were noticed when other plants were observed. Percentage of
mycorrhizal colonization was more in plant samples taken from Palampur area than that of Nurpur area,
which might be due to low availability of phosphorus in Palampur area. Maximum (339.6 and 330.0) and
minimum (86.6 and 107.0) spore population per 50 g of soil was also noticed in case of Kinnow and Mango
samples taken from Palampur and Nurpur areas, respectively with variations in other plants. The
mycorrhizal fungi isolated in most of the plants were of Glomus spp. while in case of Mango, Gigaspora
spp. were also observed. Rhizosphere soil of both areas were almost acidic in nature having approximately
equivalent pH (5.85 and 5.67) value. Further activities depends upon organic carbon percentage and
presence of other mineral nutrients (P, K, Zn, Cu, Mn and Fe) in the rhizosphere soil. Increase or decrease
of mycorrhizal colonization and spore density at a time were found to be closely related. It was therefore;
well documented that mycorrhizal association significantly increased the plant growth.
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P-1
IDENTIFICATION AND CHARACTERIZATION OF NOVEL ALKALOID
FROM SOIL FUNGUS
KUMUD BALA, LOVELY, SHUBHANGI SWATI AND DEEPSHIKHA PANDE
KATARE
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida, India
During the past 50 years, several major advancements in medicine came from lower organisms such as
molds, yeast, and fungi. Penicillin, derived from a mold (Penicillum notatum), was hailed as a wonder drug
for communicable diseases. We have also seen a rapid pace of advancement in organ transplant due to
Cyclosporin, a billion-dollar drug derived from a fungus that uses insects as its host. Cylcosporin
suppresses the immune system of transplant patients hence lowering tissue rejection rates. Many transplant
operations that were not possible due to tissue rejection have become common place today. Several
antibiotics have been discovered from the secondary metabolites produced by fungi and actinomycetes.
During the last decade the research interests were focused on the bioactive compounds derived from
fungus. This is mainly due to an increase of microbial resistance to the available drugs, hence, more fungi
needs to be examined for new antimicrobial agents. Fungi, in particular, are able in common with the
higher plants and bacteria, to produce metabolites, including alkaloids. Alkaloids, along with other
metabolites are the most important fungal metabolites from Alkaloids have been reported as a group of
basic organic substances of plant and microbial origin, containing at least one nitrogen atom in a ring
structure in the molecule.The first microbial alkaloids to be recognized and studied were those of Claviceps
purpurea, the agent causing ergot of rye. The genus Aspergillus (Moniliaceae), which contains about 180
recognized species, It has been proven to be a rich source of bioactive metabolites.The number of alkaloids
found in fungi and other microorganisms are not large but it is believed that it would increase rapidly if a
more extensive research is carried out. The present study reports a novel bioactive alkaloids from screened
and characterized from the soil fungus.
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P-2
TRADITIONAL MEDICINE AND HEALTH CARE PRACTICES
ALVIN, T., AVINASH, M., IJINU, T. P., DAN, V. M., GEORGE, V. AND P.
PUSHPANGADAN
Amity Institute for Herbal and Biotech Products Development, Peroorkada P.O.,
Thiruvananthapuram - 695 005, Kerala, India
E-mail: palpuprakulam@yahoo.co.in
The past few years have seen renewed interest worldwide in the use of Traditional
Medicine/Complementary and Alternative Medicine (TCAM) more importantly their role as a basis for
new drug lead. Traditional medicine (TM) is the sum total of knowledge, skills and practices based on the
theories, beliefs and experiences indigenous to different cultures that are used to maintain health, as well as
to prevent, diagnose, improve or treat physical and mental illnesses. TM that has been adopted by other
populations (outside its indigenous culture) is often termed ‘Alternative’ or ‘Complementary Medicine’
(CAM). TCAM generally tend to focus on a holistic approach to life, equilibrium between mind and body
and the environment and adopt a preventive approach. World market of herbal medicine based on TCAM is
estimated at US $60 billion and it is steadily growing. The global wellness spa industry which is vastly
based on TCAM is valued at $255 billion annually. Asia and Africa 80% of people use traditional remedies
for primary healthcare. Traditional health care systems, using ecosystem specific resources are both
culturally and economically sustainable. But still, despite the fact that the clear definition of traditional
medicine remains complicated, there is strong evidence from scientific research that lauds its effectiveness.
As Western researchers realise the wealth of knowledge stored in traditional medicine systems, and the
need for new drugs becomes more urgent, many scientists have begun searching indigenous sources for
new drugs: a term dubbed 'bioprospecting'. Access and Benefit Sharing (ABS) is closely linked to the
traditional knowledge on traditional medicine of indigenous and local communities. The Convention on
Biodiversity (CBD) recognizes the need to protect such knowledge in Article 8(j) and encourages the
equitable sharing of the benefits arising from the use of such knowledge. Recognizing the potential value of
our genetic resources can help create an incentive to conserve them. Quality control in TCAM is of
paramount importance. The World Health Organization (WHO) has endorsed an international agreement
that promises to give traditional medicines a foothold in health systems around the world. At its first
Congress on traditional medicine in Beijing on 8 November, 2008 the WHO unveiled the 'Beijing
Declaration'. The declaration calls on member states of the United Nations to formulate policies for
ensuring the safe and effective use of traditional medicines, to create systems for licensing practitioners,
and to encourage communication between western and traditional practitioners. In order to promote the
safety and efficacy of TM, research and development in TM is included in the World Health Organization
"Global strategy and plan of action on public health, innovation and intellectual property” adopted at the
sixty second World Health Assembly. It urges Member States, to formulate national policies, regulations
and standards, as part of comprehensive national health systems, to promote appropriate, safe and effective
use of traditional medicine. The development in molecular biology particularly ‘omics’ technologies allow
scientists to detail the exact nature of biological effects of Traditional Medicines on the human body as well
as to uncover possible synergies, which holds much promises for the development of new therapies against
many devastating diseases.
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EVALUATION OF A PLANT GUM FOR ABSORPTION PRODUCTS
ANKITA MISRA, GEETENDRA KUMAR, SHARAD SRIVASTAVA*, AJAY
KUMAR SINGH RAWAT*, MANJOOSHA SRIVASTAVA
Phytochemistry Division, *Pharmacognosy & Ethnopharmacology Division, CSIRNational Botanical Research Institute, Lucknow India
Email: ms_sks2005@yahoo.co.in
Gum industry in India is mainly devoted to the production and export of unmodified higher grade gums and
present scenario of value addition is not satisfactory for industrial perspectives. Thus, development of cost
effective natural substitute of current synthetics in the market with maximum water absorbing capacity and
excellent bio-degradability is current day need. Studies were carried out to evaluate the total moisture,
swelling index and water absorption properties of a natural plant gum and compared with commercial gums
to explore a newer source for exploitation. Swelling and solubilization studies were done to estimate the
hydro-gelling behavior by subjecting 1 gm gum to homogenization at 600 rpm with constant sample to
solvent ratio of 1:100. Moisture content, swelling index were estimated as 19%, 15.5 g/ml with water
absorption time and rate of absorption as 35 minutes and 4.76% respectively that were at par when
compared with Acacia, Carragennan and CMC. Water absorption profile followed first order kinetics;
moreover the rate of absorption was 1.38 x 10-3 sec-1after complete solubilization which is noteworthy.
Present studies hence prospects for utilization of this natural plant gum as moisture retainers/absorbers in
pharmaceutical and absorption products.
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VOLATILE OIL CHEMISTRY OF SYZYGIUM SPECIES FROM KERALA
K. B. RAMESHKUMAR & A. P. ANU ARAVIND
Phytochemistry and Phytopharmacology Division, Jawaharlal Nehru Tropical Botanic
Garden and Research Institute, Thiruvananthapuram, Kerala, India
The genus Syzygium, belonging to the family Myrtaceae, is represented by around 1000 species in the old
world tropics. Most of the species possess characteristic aroma and yield essential oil. The dry flower buds
of S. aromaticum are the ‘clove’ of commerce and the leaves as well as flower buds are important as source
of valuable essential oils and aroma chemicals. Though 39 Syzygium species have been reported from
Kerala, of which 22 species are endemic to India, the volatile oil chemistry of most of them are hitherto
uninvestigated. The present paper reports the chemical constituents of the leaf essential oils of 7 Syzygium
species (S. arnottianum, S. caryophyllatum, S. cumini, S. hemisphericum, S. laetum, S. lanceolatum and S.
zeylanicum) collected from the Western Ghats of Kerala.The leaf essential oils were isolated by
hydrodistillation using Clevenger type apparatus and analysed by gas chromatographic techniques (GC-FID
and GC-MS). The constituents were identified based on retention index and mass spectra analysis. The
major constituents identified were S. arnottianum ( -caryophyllene, caryophyllene oxide), S.
caryophyllatum ( -caryophyllene, -cadinene), S. cumini ( -cadinol, epi -muurolol), S. hemisphericum
( -caryophyllene, -humulene), S. laetum (E-E- -farnesene, valencene), S. lanceolatum ( -humulene, caryophyllene) and S. zeylanicum ( -humulene, -caryophyllene). Phylogeny of the Syzygium species
based on the volatile chemical profile has also been elaborated. Sesquiterpenoids were the major class of
volatile compounds in all the species studied and -caryophyllene has been identified as the characteristic
marker compound distributed in all the species. Distribution of monoterpenoids was negligible in all the
species except for S. cumini, which contain -pinene as a major constituent. Essential oils are important as
source of valuable aroma chemicals, flavouring agents and antimicrobial agents. The study revealed the
potential of the endemic flora for the development of novel aroma and flavour formulations.
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ETHNO-BOTANICAL STUDY OF CHITRAKOOT REGION
CHATURVEDI A1, JAKHMOLA R1, TRIPATHI M2, TIWARI A2, DUBEDI N2
1-Amity Institute of Biotechnology, Amity University UP, NOIDA, India;
2- Arogyadham, Deendayal Reaserch Institute, Chitrakoot, India
The present study focuses on documentation of some ethno medicinal plants used by the indigenous
communities living in Chitrakoot region of Satna District of Madhya Pradesh. It is a hilly, dense forest area
covering 41% of total region. Tribal communities such as kol, gond and mawasi which form the majority of
the population of this area depend on forest for social, cultural and economic survival. They collect
medicinal herbs used in traditional formulations which after drying and processing are sold in the local
market. The majority of the population here is uneducated and has the knowledge of using plants in
common ailments. This medicinal knowledge is freely available in public domain. An etnobotanical survey
of this region was carried out with the objective to collect information on the formulations used by the local
communities for the common ailments of children in this region. For this people belonging to ST, SC, OBC
and forward communities were interviewed. The entire knowledge of the formulations available in the 20
villages has been utilized to develop a database. The results reveal some unknown medicinal uses of
medicinal plants. The scientific name, family name, vernacular name, part used, mode of preparation,
dosage was documented. It was observed that the people living here use 133 different variety of medicinal
plants in various ailments Pneumonia, Jaundice, Malaria, Stomach ache, Loose Motion/Diarrhoea, Ear
pain, Bone fracture and Sprain, Conjunctivitis, Cholera, Vomiting, Measles & Chicken Pox, Mouth Ulcer,
Fever, Skin Diseases, Dislocation of Shoulder, and Tooth Eruption etc.
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TRANSDERMAL DELIVERY OF 8-METHOXYPSORALENE MEDIATED BY
POLYAMIDOAMINE DENDRIMER
KATARZYNA BOROWSKA 1, KAZIMIERZ GLOWNIAK 2, ELWIRA
SIENIAWSKA 2, SEBASTIAN RADEJ 3
1. Department of Cosmetology, University of Information Technology and Management
In Rzeszów, 2 Sucharskiego Str., 35-325 Rzeszów, Poland; 2. Department of
Pharmacognosy with Medicinal Plant Unit, Medical University of Lublin, 1 Chod ki
Str., 20-093 Lublin, Poland; 3. Department of Human Anatomy, Medical University of
Lublin, 4 Jaczewskiego Str., 20-090 Lublin, Poland
PUVA (psoralen-UV-A) is effective in the treatment of various skin diseases, e.g. psoriasis, vitiligo, atopic
dermatitis, scleroderma, cutaneous T-cell, lymphoma, lichen planus, and graft versus host disease (GVHD).
PUVA is a form of chemophototherapy which uses ultraviolet A (UVA) to activate photosensitizer for
example 8-methoxypsoralen (8-MOP). 8-MOP can be administered orally (systemic PUVA) or topically
(local PUVA). 8-MOP given topically in local PUVA poorly penetrates through the skin to its deeper layers
which requires high dose of UVA radiation and restricts its effectiveness in diseases such as sclerodermia
and cutaneous T-cell lymphoma. Systemic PUVA therapy is associated with acute side-effects (e.g.nausea
and vomiting). Long-term side effects include photocarcinogenesis and glaucoma. To reduce the sideeffects of systemic PUVA, local PUVA therapy has been developed. Poly(amido amine) (PAMAM)
dendrimers seem to be good candidates for new delivery technologies. In the study we have assessed the
ability of PAMAM dendrimers (half-generation and full-generation) to facilitate transdermal delivery of 8MOP in vitro (using Franz diffusion cell) and in vivo (hairless rat skin). The tissue concentration of 8-MOP
in hairless rat skin was analyzed by high performance liquid chromatography (HPLC) after 1 and 2 h.
Detailed distribution of 8-MOP in skin layers and cellular structures were analyzed using laser scanning
microscopy (CLSM). In vitro and in vivo studies showed that the PAMAM dendrimers are able to facilitate
transdermal delivery of 8-MOP. Half-generation dendrimers (G2.5 and G3.5 PAMAM) are effective
enhancers of transdermal delivery of 8-MOP in relation to full generation dendrimers (G3 and G4
PAMAM). According to our knowledge, this is the first observation indicating the transdermal properties
of the PAMAM dendrimers. The concept of using the PAMAM dendrimers as carriers seems to be a
promising method for the delivery of 8 MOP for PUVA therapy.
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GENETICALLY ENGINEERED PROBIOTICS AS PHARMA FOODS
CHARU GUPTA, RAVENDRA P.S. CHAUHAN AND DHAN PRAKASH
Amity Institute for Herbal Research & Studies, Amity University UP, Noida, India
Email: cgupta@amity.edu
The intestinal microbiota is a key component of both the metabolism and immunity of humans and animals.
It is therefore, not surprising that proficient use of selected strains isolated from this ecosystem has led to a
variety of microbiological products. These can be helpful in healthcare, especially for the management of
digestive diseases and food-borne illnesses. Through genetic engineering it became possible to fully
express biologically active copies of such powerful molecules from food and commensal bacteria. Many
aspects of genetically modified (GM) probiotics now lead to the belief that these have the potential to fill
the existing gap in the probiotic activity spectrum. Genetically engineered probiotics can be used to treat
inflammatory bowel diseases such as Crohn's disease and ulcerative colitis, as well as other disorders that
result from an overactive immune system. In a recent research, scientists deleted a gene from the bacterium
Lactobacillus acidophilus, which is responsible for increasing inflammation, a defining characteristic of
Crohn's disease and ulcerative colitis. But the unaltered form of the bacterium also triggered production of
a beneficial immune molecule, IL-10m, which helps to regulate the immune system. Thus, the goal of
engineering the microbes is to deliver the beneficial effects without the harmful ones. Besides, the future of
genetically modified probiotics is in food additives to control the release of human growth factors by the
modified bacteria to fight against injury and inflammation in the gut e.g. the use of a plant sugar called
xylan to stimulate the genetically modified human gut probiotic bacterium Bacteroides ovatus to produce
specific proteins that can repair damaged cells and dampen down the immune system in the intestine that
causes inflammation and disease. Studies have confirmed that administration of xylan with the genetically
engineered probiotic bacteria resulted in a significant improvement of colitis, reduced weight loss,
improved stool consistency, reduced rectal bleeding and accelerated healing of damaged colonic cells. GM
probiotics posses potential in clinical applications e.g. delivery of antigens for vaccines and thus are more
readily accepted. This would provide a safer method of vaccination than the use of attenuated pathogens
e.g. GM, Lactococcus lactis, produces IL-10 in the mouse intestine. This may provide new treatment
strategies for inflammatory bowel disease, and similar applications may be useful for other diseases. The
safety of such organisms that produce very powerful bioactive substances is of major concern as excess
production of these substances in a healthy individual may be detrimental.
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NATURAL PRODUCTS AS NOVEL LEADS IN DRUG DISCOVERY
CHAUHAN R.P.S., GUPTA C., PRAKASH D.
Amity Institute for Herbal Research and Studies, Amity University UP, NOIDA, India
Email: chauhanrps@hotmail.com
Natural products have been the single most productive source of leads for the development of drugs. There
are many promising drugs in the current development pipeline that are of natural origin. They include
compounds from plants (including elliptinium, galantamine and huperzine), microbes (daptomycin) and
animals (exenatide and ziconotide), as well as synthetic or semi-synthetic compounds based on natural
products (tigecycline, everolimus, telithromycin, micafungin and caspofungin). They cover a range of
therapeutic indications like anti-cancer, anti-infective, anti-diabetic and they show a great diversity of
chemical structures. More than 100 new products are in clinical development, particularly as anti-cancer
and anti-infective agents. Application of molecular biological techniques is increasing the availability of
novel compounds that can be conveniently produced in bacteria or yeasts, and combinatorial chemistry
approaches are being based on natural product scaffolds to create screening libraries that closely resemble
drug-like compounds. Various screening approaches are being developed to improve the ease with which
natural products can be used in drug discovery; data mining and virtual screening techniques are also being
applied to databases of natural products. There are better opportunities to explore the biological activity of
previously inaccessible sources of natural products. Natural products have been optimized over long time
periods against their gene product. Therefore, therapeutic effects of natural product-derived drugs are
predominantly achieved in antibiotic therapies, oncology and immuno-regulation. There is great potential
to identify natural products against molecular targets of human diseases in indications such as the nervous
or cardiovascular systems. Natural products are a valuable source of unsurpassed structural diversity and
functional density to identify screening hits. Given that only a tiny fraction of the microbial world has been
explored and new synthetic methodologies are only gradually applied in natural product small library
synthesis, one can expect many more molecules derived from nature with surprising biological activities.
After being neglected for years natural products drug discovery has reclaimed attention and is on the verge
of a comeback.
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ANTICANCER AND CHEMOPREVENTIVE LEADS FROM GARCINIA
HUMILIS AND CLUSIA FLAVA
SIMONEBADALa, G. HUANGc, T.J. TZENG c, HELEN JACOBSb, AND RUPIKA
DELGODAa,
a-Natural Products Institute and b-Department of Chemistry, Faculty of Pure and Applied
Sciences, University of the West Indies, Mona, Jamaica West Indies,
cDepartment of Biological Sciences, Clemson University, Clemson, South Carolina
29634, USA
The principal objective of this research was to investigate the biological significance of natural products
derived from the terrestrial plants, Clusia flava and Garcinia humilis. Three polyisoprenylated
benzophenones (PBPs) were isolated from Clusia flava and Garcinia humilis, and three xanthones (X) were
isolated from Garcinia humilis. These isolates were monitored for their impact on cell viability on selected
cancer cell lines (breast (MCF-7), colon (HT29) and liver (HepG)) and a normal colon cell line (CCD18
Co) using the MTS assay. They were further investigated for their impact on cytochrome P450 (CYP)1
family of enzymes which is known for the bio-activation of pro-carcinogens (such as polyaromatic
hydrocarbons) into their ultimate carcinogens. Inhibitory properties of PBPs and Xs on of the activities of
heterologously expressed human CYP microsomes (CYPs 1A1, 1A2, 1B1, 2C19, 2D6 and 3A4) were
assessed using a fluorescent assay. PBP1 selectively reduced the viability of cancer colon cells (IC50 of
18.46 ± 0.45 µM) and normal colon cells (IC50 of 44.59 ± 2.71 µM) with comparable potency to the known
chemotherapeutic drug, fluorouracil (IC50 of 23.50 ± 1.12 µM and 55.51 ± 3.71 µM respectively). PBP2
impacted all the investigated cell lines while PBP3 was selective for breast cancer cells. X2 potently
inhibited CYP1A1 (IC50 of 0.13 ± 0.0µM) while X3 displayed moderate inhibition towards the CYP1
family, both displaying noncompetitive kinetics towards CYP1A1 (Ki of 0.08 ± 0.01 µM and 4.77 ± 0.82
µM respectively). Potent to moderate inhibitions were observed towards CYPs 2C19, 2D6 and 3A4 by the
xanthones. PBPs showed potential as valuable chemotherapeutic compounds, particularly towards colon
cancer whilst xanthones showed more potential as chemopreventive agents with potent inhibition against
CYP1 enzymes. Structure-activity relationship evaluations become critical in the identification of key
residues that may be responsible for the observed bioactivity. These finding infer that Jamaican natural
products demonstrate potential in chemopreventive and chemotherapeutic regime worthy of further
exploration.
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SIGNIFICANCE OF PHYTOCHEMICALS IN CANCER PREVENTION
GIRISH SHARMA1, RAVINDRA P. CHAUHAN2, MOHD. ABDUL KADER1,
KARAN K. PAHUJA1
1-Amity Institute of Biotechnology, and 2-Amity Institute of Herbal Research & Studies,
Amity University Uttar Pradesh, NOIDA, India
Email: gsharma3@amity.edu; sharmagi03@gmail.com
Phytochemicals, are non-nutritive plant chemicals that have either defensive or disease protective
properties. They are nonessential nutrients and mainly produced by plants to provide them protection.
Dietary intake of phytochemicals may promote health benefits, protecting against chronic degenerative
disorders, such as cancer, cardiovascular and neurodegenerative diseases. They are broadly described as
phytoestrogens, terpenoids, carotenoids, limonoids, phytosterols, glucosinolates, polyphenols, flavonoids,
isoflavonoids and anthocyanidins. They have remarkable impact on the health care system and may provide
medical health benefits including the prevention and/ or treatment of diseases and physiological disorders.
Many of these phytochemicals, either alone and/or in combination, have tremendous therapeutic potential
in curing various ailments. Several phytochemicals play specific pharmacological effects in human health
as anti-mutagenic, anti-inflammatory, anti-allergic, antioxidants, antibacterial, antifungal,
chemopreventive, hepato-protective, hypolipidemic, neuroprotective, hypotensive, antiaging, diabetes,
DNA damage, cancer and heart diseases, induce apoptosis, etc. Amongst phytochemicals, polyphenols are
strong free radical scavengers and are capable of protecting from oxidative damage and associated
disorders. They have also been studied extensively as antioxidant protectants for human beings and play
beneficial role in reducing the risk of coronary heart disease, diabetes, hypertension and some types of
cancer. They have been found to play specific role in cancer chemoprevention.
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INFLUENCE OF INORGANIC AND ORGANIC SELENIUM ON
ULTRASTRUCTURE CHANGES AND BIOSYNTHESIS OF SELENIUMCONTAINING POLYSACCHARIDES IN CULTURE OF HERICIUM
ERINACEUM (BULL.: FR. PERS.)
LUSARCZYK1, E. MALINOWSKA2, W. KRZYCZKOWSKI2, M. KURA 3, K.
GLOWNIAK4
1-Department of Ecology and Environmental Protection, Jan Kochanowski University,
Poland; 2-Department of Drug Technology, The Medical University of Warsaw, Warsaw,
Poland; 3-Department of Molecular Plant Phisiology, Warsaw University, Warsaw,
Poland; 4- Department of Pharmacognosy with Medicinal Plant Unit, Medicinal
University of Lublin, Lublin, Poland
Email: kglowniak@pharmacognosy.org
J.

Mycelium of the white-rot fungus (Hericium erinaceum (Bull.: Fr. Pers.) produces polysaccharides
showing anticancer and immunostimulating activity. Intracellular polysaccharides (IPS) are structural
components of the fungal cell wall and are primary metabolites, whereas extracellular polysaccharides
(EPS) are secreted to the culture medium as products of secondary metabolic pathways [1]. In our previous
works [2], we have shown that organic selenium triglycerides (Selol) contribute to the increase of
biosynthesis of exopolysaccharides (EPS) having antioxidative properties and containing large amounts of
selenium. This study is aimed at examining the influence of inorganic and organic form of selenium on
viability of H. erinaceum mycelium and on ultrastructural changes taking place during its development in
submerged culture. The mycelium was grown on media containing sodium selenite (Na2SeO3), Selol2%,
Selol5% (with 2% and 5% of Se) and a mixture of Na2SeO3 and Selol and on control medium (no selenium
added). The samples of mycelium (pellets) was taken after 3 and 24 days of cultivation, pre-fixed in
glutaraldehyde and then immerged into 2% OsO 4. The dehydrated material, washed in propylene oxide,
was embedded in an Epon/Spurr mixture. Ultrathin (80nm) sections were cut and analyzed using an
electron microscope (TEM). It was found that only Selol2% did not cause any damage to the cell
ultrastructure, but it contributed to the thickening of the cell wall, which implied the influence on
polysaccharide production. In the other cases, degradation changes appeared in the protoplasm and the
thickness of the cell wall did not increase. The results of the observations imply that the cellular response to
selenium induces oxidative stress in the mycelium cells and influences the biosynthesis of polysaccharides.
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ALLIUM TEST CELLS
K. GLOWNIAK1, J. LUSARCZYK2, M. DUDEK3, M. WIERZBICKA3, M. KURA 3
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Lublin, Lublin, Poland; 2-Department of Ecology and Environmental Protection, Jan
Kochanowski University, Kielce, Poland; 3-Department of Molecular Plant
Phisiology, Warsaw University, Warsaw, Poland
Email: kglowniak@pharmacognosy.org
Molecules with selenium showed high potency in cancer treatment. One of such molecules with selenium
on +4 charge is sodium selenite. It is a very toxic compound for alive cells reducing its usage. Thus in The
Laboratory of Drug Analysis Medical Academy in Warsaw, the Selol was synthesized, as well on +4 level,
organic form and was patented in 1999 [1]. It is the mixture of selenium triglycerides and showed much
lower toxicity.The aims of this research was the comparison of cytological effects of reaction of these
preparation on cells of Allium Test and find their (level of toxicity) mechanisms of action on chromosome
for potential usage of Selol as anticancer remedy. For experiments the similar concentrations of selenium in
form act liposome were containing 2% Selol and sodium selenian (IV) making initial concentration 2 mg
Se/ml. Allium Test uses of roots meristem of onion bulbs used since 1937[2].Incubation in different
concentrations of sodium selenite (IV) caused severe aberrations (clastogenic) of chromosome structure.
Often these chromosomes were thickened and shortened forming atypical prophases and metaphases. Some
parts of chromosomes and whole chromosomes were “lost” misplaced. After long time there sustained in
cells the thin layer of cytoplasm deformed nuclei with perforated chromatin leading to protrusions from
nucleus. Selol effects were mild. Only after longer time turbagenetic changes were observed in morphology
of chromosomes as shorting and thickening. This was followed by inhibition of mitoses, but no clastogenic
changes were observed so typical for sodium selenite (IV).Some changes of nucleus shape and chromatin
condensation were observed. Smaller was the cytoplasm vacuolization. The organelles often were in
aggregation. Mitochondria contained dense matrix and numerous crista.Thus Selol does not react toxically
on cells of Allium Test oppositely to sodium selenite (IV) which even in very low concentrations was
shown to be very toxic. Selol inhibited proliferatin of cells of Allium Test without chromosomal
aberrations and it gives us hope for its potential usage in anticancer therapy.
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HEPATOPROTECTIVE EXTRACT SCREENING IN CELL LINE AND
ANIMAL MODEL OF HEPATITIS FOR THE LEAD COMPOUND
IDENTIFICATION
DEEPSHIKHA PANDE KATARE*, SAVITA MISHRA*, M.ILYAS** AND VIDHU
AERI**
*Amity Institute of Biotechnology, Amity University UP, NOIDA, India
** Department of Pharmacognosy & Phytochemistry, Hamdard University, New Delhi,
India
Currently, the major pharmaceutical companies have demonstrated renewed interest in investigating higher
plants as sources for new lead structures and also for the development of standardized phytotherapeutic
agents with proved efficacy, safety and quality. Medicinal plants are important for pharmacological
research and drug development, not only when plant constituents are used directly as therapeutic agents,
but also as starting materials for the synthesis of drugs or as models for pharmacologically active
compounds. After intake, drugs are usually transformed into new chemical species that may have either
toxic or therapeutic effects. The pharmacological response of a drug is primarily the result of its effective
interaction with the target which is linked to the concentration reaching it. Pharmacokinetics of the
compound also plays a key role in its efficacy as it governs the drug concentration at the site of action.
Therefore, inappropriate pharmacokinetics can result in an inadequate or variable concentration of the drug
at the site of action and results in great variations in the clinical response.The pharmaceutical industry is
committed to marketing safer drugs with fewer side effects, predictable pharmacokinetic properties and
quantifiable drug-drug interactions. Therefore, it is desirable that poorly behaved compounds are removed
early in the discovery phase rather than during the more costly drug development phases. The present study
reports the successful identification of the lead compound from the plant extract. The cell line and animal
model studies as well as histopathological analysis confirms the compounds activity for the treatment of
hepatitis.
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METABOLIC ENGINEERING AND PLANT BASED NUTRACEUTICAL
RESEARCH
IJINU, T. P., LATHA, P. G*., GEORGE, V. AND PUSHPANGADAN, P.
Amity Institute for Herbal and Biotech Products Development, Thiruvananthapuram,
India; *Jawaharlal Nehru Tropical Botanic Garden and Research Institute,
Thiruvananthapuram, India
E-mail: palpuprakulam@yahoo.co.in
Hippocrates, the father of modern medicine said ‘Let food be thy medicine’ two thousand and five hundred
years ago. This is the basis of the ‘functional foods’ concept whereby dietary ingredients are used for
purposes over and above their normal nutritional value. Rapidly increasing knowledge on nutrition,
medicine, and plant biotechnology has dramatically changed the concepts about food, health and
agriculture and brought in a revolution on them. Plants have evolved an amazing array of metabolic
pathways leading to molecules capable of responding promptly and effectively to stress situations imposed
by biotic and abiotic factors, some of which supply the ever-growing needs of humankind for natural
chemicals.Since ancient times people have been aware of the importance of the ‘right amount of nutrition’
in maintaining a healthy lifestyle. Nutraceuticals and dietary supplements have come a long way from the
time of its inception. The quest for the “safest way to health” and the increasing awareness among
consumers about the potential benefits of the nutraceuticals, a relatively safer alternative as compared to the
synthetic medicines, has led to the growth of this industry worldwide. Today, 55% of food, 36% of
pharmaceutical and 90% of biotech industries are actively researching nutraceutical products. The future of
the nutraceutical industry continues to grow brighter as many surveys have clearly predicted the manifold
growth of the nutraceutical market in the years to come. The research in this arena requires additional
research in metabolic engineering, clinical assessments, and traditional pharmacological evaluation
consistent with standards.Metabolic engineering is an emerging field in nutraceutical research. It is the
science that combines systematic analysis of metabolic and other pathways with molecular biological
techniques to improve cellular properties by designing and implementing rational genetic modifications.
Manipulation requires a basic understanding of the biochemical pathways and the identi cation of the
genes and enzymes involved in the synthesis of particular bioactive constituents. Significant progress has
been made in recent years in the molecular dissection of many plant pathways and in the use of cloned
genes to engineer plant metabolism. To date, a number of techniques such as microarray, suppression
subtractive hybridization (SSH) and differently displayed-reverse transcriptase-polymerase chain reaction
(DD-RT-PCR) have been developed for novel gene discovery.The Human Genome Project and subsequent
identification of single nucleotide polymorphisms (SNPs) within populations have played a major role in
predicting individual response to drugs (pharmacogenetics) leading to the concept of ‘personalized
medicine’. It is likely that the area of nutraceuticals will move to the concept of ‘personalised medicine’ in
the future. There have been advances in the fields of nutrigenomics (study of the interaction of dietary
components with the genome) and nutrigenetics (understanding the gene-based differences in response to
dietary components), hence it would be possible for the consumers to adopt a ‘personalised nutrition’
approach. Finally it could lead to the use of nutraceuticals as an alternative to stem cell transplantation, to
the targeting of nutritional advice and to the development of food derived treatments by new nutraceuticals
for the best treatment of chronic diseases like atherosclerosis, hypertension, type II diabetes, coronary heart
disease and obesity resulting from sustained metabolic imbalances.
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THE GUNIS – BIODIVERSITY SPECIFIC TRADITIONAL MEDICINE
KNOWLEDGE KEEPERS AND PRIMARY HEALTH CARE PROVIDERS
G.P. SINGH JHALA
Programme Director (Traditional Medicines)
Jagran Jan Vikas Samiti – Udaipur, Rajasthan (INDIA)
In numerous pockets of inaccessible or less accessible forests, hills, desert and other habitats, man still lives
in the primitive style. People are living in seclusion away from modern civilization, upholding the ancient
tradition of his ancestors. He is still averse to change and such societies are known as aboriginal. These
aboriginals are the ancient and native/ indigenous people, with a distinct identity and culture that has
territorial identification, a harmonious and symbiotic relationship with the earth. Indigenous people are the
real owners of their lands, territories, forests, water and other natural resources. They are entirely depended
upon these biological and non biological resources for their health and livelihood needs. The oral
traditional knowledge of biodiversity conservation and associated traditional medicines knowledge has
accrued over ages, from one generation to the next, through verbal communication among the community.
This indigenous technical knowledge (ITK) is largely confined to individual ethnic communities and
establishes a relationship with their systems, rituals and culture. This ‘centuries old’ association with nature
has bestowed on them an in depth knowledge about the properties of local biodiversity on which their
livelihood and health security dependent.All cultures from ancient time to the present day have used local
plant species or other natural resources as a source of traditional medicine. According to world health
organisation (WHO), about 80% of the world’s population depended on traditional medicines for their
primary health care needs. We can find people in India from any caste or community who treat different
diseases with locally available medicinal plants or “Jari – Buti”, minerals, etc. These “traditional medicine
men” or “herb doctors” have been given the name “Guni” by Jagran Jan Vikas Samiti, Udaipur. Gunis
possess astonishing competence in bone setting, curing skin diseases, snake – bites, cough/cold, common
fever, jaundice, asthma, chronic pain, piles, stomach disorders, diarrhea, dysentery, etc. They also cure
women’s primary health conditions like leucorrhea, menorrhagia, irregular menstruation, uterus prolepses,
excessive bleeding, and safe child birth care by traditional midwives.The practices and formulations of
Gunis were scientifically studied through referring classical literature of Indian system of medicines (ISM).
The positively assessed formulations were promoted through developing Guni health care clinics, Dharam
Bagichi (Sacred herbal orchard), home herbal gardens (HHGs), School herbal gardens (SHGs) etc. in rural
area. This has been provided primary health security to rural house holds and support to medicinal plant
biodiversity conservation at community level.The medicinal plants being used, herbal formulations and
manual practices or therapies were scientifically documented. The Plant species like Justicia adhatoda,
Enicostemma hyssopifolium, Phyllanthus amarus. Abutilon indicum, Ampelocissus latifolia, Aegle
marmelos, Soymida febrifuga, Pterocrapus marsupium, Gloriosa superba, Corallocarpus epigaeus
Chlorophytum borivillianum, etc. are being used in their formulations. The community-level
documentation has been also created in the form of community Health knowledge registers (CHKRs) or
Guni knowledge registers (GKRs) to protect their intellectual property rights at grassroot level.
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HYPOPHYLLA (MICH.) L. EXTRACTS
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Post-Graduate Research Center, Department of Botany, Tuljaram Chaturchand College,
Baramati,. Pune, India; * Department of Botany, Pune University, Pune, India
dr.sjchavan@rediffmail.com
jayramkashidpatil@rediffmail.com
A thalloid liverwort Targionia hypophylla (Mich.) L. extracts from regions of Western Ghats, Maharashtra
screened for sensitivity of organisms. Characterization of extracts determined at different pH levels,
temperatures and shelf life time. Rf values of extracts evaluated by TLC and Minimum Inhibitory
Concentration (MIC) and Minimum Fungicidal Concentration (MFC) values by screening against fungal
strains viz. Aspergillus niger (NCIM 507), Fusarium moniliformae (NCIM 1276), Fusarium oxysporum
(NCIM 1072) and Rhizopus stolonifer (NCIM 1139). T. hypophylla (Mich.) L. fresh extract showed 8 mm
and stored extract showed 7 mm zone inhibition against A. niger. At low or high pH level, 7 mm to 8 mm;
at various temperatures (30-60oC), 8 mm; by detergents and enzymes treatments, 7 mm to 8 mm
inhibitions. Bioactive components were stable for a period of 3 months at 4oC. Minimum Inhibitory
Concentration (MIC) and Minimum Fungicidal Concentration (MFC) values of bioactive component of
extracts against target organisms are variable.
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MAXIMUM PHENYLALANINE AMMONIUM LYASE (PAL) ENZYME
ACTIVITY AT MID STAGE OF GROWTH IMPARTS HIGHEST
HYPOGLYCEMIC PROPERTY TO FENUGREEK.
IMTIYAZ MURTAZA*, KOUSAR PARVEEN , OMI LAILA. SHAH UBAIDULLAH,
GIRISH SHARMA, NISAR AHMAD GANAIE1
Biochemistry and Molecular Biotechnology Laboratory, Division of Post Harvest
Technology, SKUAST-K, Shalimar Campus, Srinagar-191121.1TSRI, SKUAST-K
In Plants Phenylalanine Ammonium Lyase (PAL) synthesize a vast range of secondary metabolites with a
significant portion consisting of phenolic and flavonoid compounds. Such compounds are reported to play a potent
role against many oxidative stress related diseases and potentiate insulin secretion to impart them antihyperglycemic activity. In the current study we estimated the change in PAL enzyme activity and total phenol
content in six cultivars of fenugreek seed and their respective plants at different stages of growth phases and
correlated these results with their respective hypoglycemic activities. At mid stage of growth all the cultivars
showed maximum PAL activity that was in parallel with the increase in phenol production and hypoglycemic
activity. Among six cultivars, ML-2 in addition to possessing maximum hypoglycemic activity in terms of anti amylase (72.53 % ) and anti -glucosidase (52 %) activities at mid stage of growth showed maximum PAL enzyme
activity (0.01008 µ M cinnamic acid/mg protein / min) as well as total phenol production (560 mg/100g fresh
weight). The results of this study taken together suggests that at mid stage of growth, fenugreek possesses maximum
hypoglycemic activity attributed to maximum phenol content and PAL activity especially in case of ML-2 cultivar.
Extracts from such cultivars taken at mid stage of growth when incorporated into diet could act as a potential
chemopreventive food for better management of hyperglycemia related to diabetes.
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INFLUENCE OF SUBCULTURING ON IN VITRO SHOOT PROLIFERATION
OF STEREOSPERMUM SUAVEOLENS D.C FROM NODAL EXPLANTS – A
MEDICINAL TREE
SUSMITA SHUKLA, S. K. SHUKLA AND S. K. MISHRA
Amity Institute of Biotechnology, Amity University UP, NOIDA, India
The Indian system of herbal medicine largely depends on plant support to form major number of its
formulations. Most of the herb, spices, seeds, roots, leaves, stems and flowers are deeply ingrained in all
Indian homes where ‘home remedies’ are popular. There are many formulations in the Ayurvedic system
.Some of these formulations make use of “Dashmula” where “dasa” means ten and “mula” means roots.
Stereospermum suaveolens is one of this dashmula formulation.Stereospermum suaveolens DC is a
medicinal tree species native to India belonging to family bignoniaceae family and known for its
antimicrobial and antiprotozoal properties. Traditionally root is used in the remedies of diseases like in
“kapha”, and “amlapitta”, inflammations, heating, body ache, vomiting, eructation, piles, acidity, diarrhoea,
loss of taste, malaria and other fevers. It is reputed for its antipyretic property and is also useful in
excessive thirst, cough and asthma. Due to excessive uprooting and poor germination rate, in vitro
regeneration of Stereospermum suaveolens through micropropagation was studied. The nodal explants of
Stereospermum suaveolens were surface sterilized and inoculated on MS medium and later established the
culture with appropriate cytokinin and additives. After every four weeks, the in vitro grown nodes were
excised and inoculated on fresh MS medium supplemented with phytohormone and additives. The nodes
were sub-cultured for 5 cycles Shoot number, maximum shoot length (mm) and number of nodes per micro
shoot showed gradual increase up to 3rd cycle .The shoot number, maximum shoot length (mm) and number
of nodes per micro shoot in 3rd subculture and the number of propagules (shoots per node x nodes per
developed shoot) were maximum at 3rd subculture and shoot productivity ceased after the fifth subculture.
Increase in the multiplication rate with increase in the subculture was observed and the result suggested
peak shoot productivity during the third cycle of the subculture.
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LIVING GYMNOSPERMS IN INDIA
R.C.SRIVASTAVA
Botanical Survey of India,Kolkata-700064
E mail: rcs_bsi@yahoo.co.in
A taxonomic assessment of the extant gymnosperms of India is presented in this paper.Present studies
revealed the occurrence of 145 species, belonging to 46 genera in 12 families, growing in the Indian
territory. Of these, 58 species and 8 varieties in 15 genera and 6 families are indigenous. Amentotaxus
assamica,Cycas beddomei,Cycas sphaerica,Gnetum contractum,Gnetum latifolim var macrocarpum and
Pinus wallichiana var parva are endemic to India. Among families, Cycadaceae contains the maximum
wild-growing species (11), followed by Pinaceae (26). Cupressaceae (9) embraces the maximum cultivated
species. All the species are enumerated in this communication.The economic importance and conservation
strategies are also discussed.
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PHYTOCHEMICAL AND BIOACTIVITY EVALUATION OF THE DIOSCOREA
SPECIES OF WESTERN GHATS
A. RAFEEQ1, K. B. RAMESHKUMAR2, R. S. NEETHU1, A.G. PANDURANGAN1
and N. S. PRADEEP1
1Plant Systematics and Evolutionary Science Division; 2Phytochemistry and
Phytopharmacology Division, Jawaharlal Nehru Tropical Botanic Garden and Research
Institute,Palode, Thiruvananthapuram, Kerala, India 695 562
The genus Dioscorea, commonly known as ‘yam’, is an economically important group of monocotyledons,
which serves as an important source of staple food, and has wide utility in traditional medicines. Though 50
species are reported from India, most of them are uninvestigated. The phytochemical and bioactivity
evaluation of the underground tubers of fifteen Dioscorea species (D. esculenta, D. bulbifera, D.
pentaphylla, D. hispida, D. kalakapershadii, D. tomentosa, D. alata, D. belophylla, D. pubera, D.
oppositifollia, D. wightii, D. wallichii, D. rotundata, D. composita and D. floribunda), of which 12 are
from the Western Ghats region, are reported here.The Dioscorea species are source of diosgenin, a
steroidal sapogenin used as precursor for corticosteroids and the diosgenin content of the species were
estimated using HPTLC method. In the native species diosgenin was absent or negligible, while the exotic
species D. floribunda and D. composita were rich in diosgenin (15.42 mg g-1, 8.64 mg g-1 respectively). The
HPTLC profiles of the two exotic species were also characteristic, suggesting the correlation of
phytogeography as well as evolutionary phenology to the secondary metabolite distribution. As part of the
nutritional analysis, the starch content of the species was estimated, along with free sugar. The starch
content was higher in D. pubera (471.25 mg g-1) and lower in D. pentaphylla (37.64 mg g-1) and the
average starch content was comparable to that of cassava (165.00 mg g-1). Free sugar was highest in D.
esculenta (316.75 mg g-1) and least in D. kalkapershadii (12.82 mg g-1). The antioxidant activity was
evaluated using DPPH method. The highest antioxidant activity was for D. wallichii (IC50 121.66 g mL-1),
followed by D. composita (IC50 127.90 g mL-1) and the total phenolic content was also higher for D.
composita (29.00 mg g-1) and D. wallichii (5.10 mg g-1). Antimicrobial screening of the methanol extract
carried out using disc diffusion method showed only negligible activity against the tested strains of bacteria
and fungi.
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PHARMAGONISTIC STUDIES ON GANODERMA LUCIDIUM AND
GANODERMA PHILIPPII
RANJEET SINGH1, GURPAUL SINGH DHINGRA1 AND RICHA SHRI2*
1Department of Botany, Punjabi University, Patiala, India; 2Department of
Pharmaceutical Sciences and Drug Research, Punjabi University, Patiala, India
*Corresponding author- rshri587@hotmail.com
Ganoderma is a large cosmopolitan genus of polypore mushrooms that cause white rot of dead and living
trees. However, it has been used medicinally for centuries particularly in China, Japan and Korea. Many
species of the genus Ganoderma are found in Uttrakhand, India. For a number of these species,
physicochemical standards and phytochemical screening have not been studied so far. The present study is
a comparative evaluation of taxonomy, physicochemical parameters and phytochemistry of Ganoderma
lucidum and Ganoderma philippii. Basidiocarps of G. lucidium and G. philippii were identified on the basis
of macroscopic and microscopic characters. The dried powdered material was subjected to the evaluation of
physicochemical parameters such as foreign matter, moisture content, ash values, extractive values,
absorption properties, foaming properties, dispersibility and bulk density. The extracts of dried powder
were prepared by successive Soxhlet extraction using different solvents such as petroleum ether,
chloroform, methanol and water. Phytochemical screening of the extracts was performed by the standard
methods. Physicochemical analysis showed high levels of extractive values, foaming properties and bulk
density in case of G. lucidum while G. philippii had higher values of foreign matter, moisture content,
absorption properties, emulsion properties and dispersibility. Phytochemical screening of various extracts
of both species showed the presence of carbohydrates, proteins, lipids, glycosides, phenolic compounds,
steroids, terpenoids and saponins.
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PHYTOPHARMACEUTICALS FROM HIPPOPHAE RHAMNOIDES
CHAUHAN R.P.S., GUPTA C., PRAKASH D.
Amity Institute for Herbal Research and Studies, Amity University Uttar Pradesh,
Sector 125, Noida- 201 303, UP, India
Email: chauhanrps@hotmail.com
Overwhelming epidemiological evidences indicate that plant based diets afford protection against the
development of certain chronic diseases, particularly cancer. The diminished productivity of de novo
molecules towards drugs or drug leads and recent developments in the separation and analytical techniques
reclaims the attention of researchers on natural product drug discovery. Despite the spectacular results
obtained during the past years in the development of new drugs through biotechnology and genetic
engineering, natural products still have an important role to play in drug discovery. Most of the
pharmacologically active natural products such as phenolic compounds, alkaloids, terpenoids etc are
products of secondary metabolism. Being a good source of bioactive phytochemicals, Hippophae
rhamnoides (Seabuckthorn) have been known for their nutraceutical and cosmaceutical properties. H.
rhamnoides is reputed to be an excellent source of vitamin C. Malic acid is the major organic acid reported
in H. rhamnoides with minor quantities of citric and tartaric acids. A wide spectrum of physiological
effects of Seabuckthorn berries and berry products has been reported, including antioxidants, radioprotective, anti tumor, anti-hypertensive, immunomodulation and cytoprotective effects, protection from
gastric ulcer, reduction of atopic dermatitis, and wound healing. The knowledge on interactions between
phytochemicals and physiological systems are particularly important in assessing their biological benefits
as well as their possible toxic effects. Epidemiological studies have observed positive correlation between
diets rich in antioxidants and the delayed onset of degenerative diseases and ageing. In this context, H.
rhamnoides could be a potential source for natural product drug discovery.
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PHARMACOGNOSTIC STUDY OF GYMNEMA SYLVESTRE (RETZ) R. BR. EX
SM.: A POTENT ANTIDIABETIC PLANT.
ZIMARE S.B, NIKALJE G. C AND MALPATHAK N. P
Department of Botany, University of Pune, Pune, India.
Email: mpathak@unipune.ac.in, saurabhabot@gmail.com
G. sylvestre is commonly used in indigenous system of medicine to control diabetes mellitus and is a
source of various chemical constituents which are medicinally important. Gymnemic acid is the most
important compound which is present in all plant parts. There is scope to study pharmacognosy of this
potent antidiabetic plant. Pharmacognostic study of leaf, stem and roots was performed. For quantitative
microscopy of leaf we observed stomatal index 12 /mm2 area. The studied plant materials showed presence
of saponin, proteins, sugars, alkaloids while starch is absent for leaf, stem and root. Phytochemical analysis
of plant material showed saponins, proteins, reducing sugars and fats present in all samples. For percent
extractive values methanolic extract showed highest percent extractive value in leaf (6.25), stem (4.9) and
root (1.75) while benzene showed lowest percent extractive values in leaf (1.2), stem (0.5) and root (0.5).
The distilled water, acetone, absolute alcohol, petroleum ether and chloroform showed moderate percent
extractive value. The total ash content of leaf (0.083) was higher than stem (0.047) and root (0.036), and
acid insoluble ash of stem (0.02) was higher than leaf (0.01) and root (0.001). We observed quantity of
gymnemic acid for leaf, stem and root is 33.52, 22.20 and 13.00 mg/g DW respectively by high
performance thin layer chromatography.
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MICROSCOPIC AND PHYSIOCHEMICAL STUDY OF LEAVES OF CITRUS
PARADISI VAR. REDBLUSH SOHI, S & SHRI, R
Department of Pharmaceutical Sciences & Drug Research, Punjabi University, Patiala,
India
Objective : To present a detailed pharmacognostic study of leaves of Citrus paradisi var. redblush (familyRutaceae), an important member of genus Citrus having wide range of health benefits. Methods : Leaves
were subjected to detailed macroscopic, microscopic1,2, physiochemical3 and preliminary phytochemical
examination4 as per standard pharmacopoeial and WHO guidelines. Results : Leaves were simple, 10-16cm
× 3-8cm in size, glabrous and punctate having broadly winged petiole, ovate lamina, crenate margin, acute
tip, obtuse base and pinnate reticulate venation. Transverse section showed epidermis covered by thick
cuticle followed by mesophyll differentiated into palisade and spongy parenchyma. Large vascular bundle
consisting of a main arc and a secondary one, having xylem internal to phloem, surrounded by a
sclerenchymatous sheath was seen in mid-rib region. Secretive cavities, calcium oxalate crystals and lateral
veins were observed in mesophyll region. Lower epidermis was single layered made up of elongated cells
covered with cuticle. Paracytic stomata were seen on abaxial surface and various leaf constants were
determined. Physico-chemical parameters like ash values, moisture content and extractive values were
determined. Phytochemical screening of leaf extracts showed presence of flavonoids, saponins, phenolic
compounds, tannins and sugars. Conclusion : In present study pharmacognostic profile of leaves of Citrus
paradisi var. redblush was established which could prove useful in the development of a suitable
monograph for the plant.
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PHYTOCHEMICAL AND BIOACTIVITY EVALUATION OF THE
MEMECYLON SPECIES OF WESTERN GHATS
A.R. SIVU1, K. B. RAMESHKUMAR2, A.G. PANDURANGAN1 and N. S.
PRADEEP1
1Plant Systematics and Evolutionary Science Division, and 2Phytochemistry and
Phytopharmacology Division, Jawaharlal Nehru Tropical Botanic Garden and Research
Institute, Thiruvananthapuram, India
The wild underutilised plants, especially the endemics have become an interesting source for nutraceutical,
healthcare, cosmetic and food industries. The genus Memecylon L., represented by 42 species in India, of
which 21 are endemic, is one among the least explored group of plants. 32 Memecylon species were
collected from the Western Ghats, which includes 16 endemic species to the Western Ghats and 4 rare and
endangered species (M. lawsonii, M. lushingtonii, M. flavascence and M. sisparense). All of the species
except M. umbellatum are hitherto uninvestigated for their chemical constituents and an attempt has been
made to evaluate the phytochemical and bioactivity potential of the 32 Memecylon species.The methanolic
extracts of the leaves were evaluated for their phenolic and flavonoid contents, in vitro antioxidant and
antimicrobial activities. The HPTLC profiles of the species were developed along with standard
compounds and the chemosystematics of the species were discussed based on the distribution of secondary
metabolites in the HPTLC profiles. Phenolic content of the leaf methanol extracts were comparatively
lower in the species, ranging from 89.86 mg g-1 (M. gracile) to 05.04 mg g-1 (M. depressum). Flavonoid
compounds were highest in M. grande (39.56 mg g-1) and lowest in M. talboltianum (07.60 mg g-1). The in
vitro free radical scavenging assay by DPPH method showed moderate activities to the leaf extracts. The
highest antioxidant activity was observed for M. heyneanum (IC50 15.30 g mL-1). Antibacterial activity
against three Gram- positive and six Gram- negative bacteria was tested by disc diffusion method and the
leaf extracts showed remarkable broad spectrum antibacterial activity, especially for M. deccanense, M.
terminale, M. heyneanum, M. clarkeanum and M. sessile. The present study highlights the potential of the
extensive floristic wealth of the Western Ghats region yet to be exploited.
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ANTICANCER ACTIVITIES OF PERICARPIUM OF GARCINIA
MANGOSTANA EXTRACT AGAINTS BENZO(A)PYRENE-INDUCED
FIBROSARCOMA CANCER ON MICE IN VIVO
SUKARDIMAN, BOBY RAHARDIAN, ABDUL RAHMAN, MULJA HADI
SANTOSA
Faculty of Pharmacy, Airlangga University , Surabaya Indonesia
Email: maman_ht@yahoo.com
Mangosteen (Garcinia mangostana) has been widely used of Indonesia in the traditional medicine to treat
various ailments, especially diseases of the digestive system and infections. Many reports show
antiproliferation of crude extracts and active constituents from mangosteen against many cancer cell lines.
Therefore, the current study is proposed to demonstrate in vivo of anticancer activity of mangosteen. Crude
ethanolic extract (CEE) from mangosteen pericarp including 21 % -mangostin as an active xanthone was
used in this study. The effective dose for antitumor activity of CEE was found to be between 150 and
300 mg/kg BW, with a tumor growth inhibition of benzo(a)pyrene – induced fibrosarcoma cancer on mice .
Histological staining clearly illustrated a decrease of tumor cell mitotic index and hyperchromatic index in
a dose-dependent manner. The safety dose for animal application was assessed by in vivo toxicity studies
using male and female BALB/c mice. Acute toxicity showed an LD(50) value and approximate lethal dose
at more than 21,000 mg/kgBW. This study suggests that CEE possesses a powerful antitumor activity.
Therefore, it is worth undertaking further investigation to identify active compounds and obtain a deeper
understanding of their mechanism, in order to acquire novel effective anticancer drugs.
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HERBAL DRUG DEVELOPMENT: THE SCENARIO IN INDIA
SUMITAVA TALUKDAR
Amity Institute of Biotechnology, Amity University UP, NOIDA, India
Email: sumitavatalukdar@gmail.com
Herbal medicines constitute the oldest remedies known to humans, and have been used throughout the
world by all cultures. India has a very rich, diverse cultural living tradition associated with the use of
medicinal plants, and herbal drugs constitute a majority of all the officially recognized health systems in
India viz. ayurveda, homeopathy, naturopathy, etc. However as per the Indian Drugs Act, herbal drugs are
not separately categorized, offering huge opportunities for therapeutic usage and research. There has been a
recent surge in the demand for herbal products, with major pharmaceutical giants investing heavily in
conducting extensive research on all potential plant materials. Considerable research has been carried out
on medicinal plants and various formulations by various institutes. Medicinal plants in India are also
known to provide a rich source of antioxidants which play important role in the prevention and treatment of
various diseases. These also contain certain other beneficial compounds like various ingredients for
functional foods, and the knowledge-base of Indian herbals will be enhanced by evidence-base information,
providing benefits in the coming years. All these are evident from publications in various journals of
national and international repute. Considerable analytical studies have been carried out in India in the past,
some showing an increasing trend in indigenous herbal drug research. This article reviews the present
scenario of herbal drug development in India, indicating mainly that there has been an increased level of
herbal drug research, with major utilization of phototherapeutic approaches using crude plant preparations.

84
Amity University, Uttar Pradesh, Sector-125, Noida-201303

P-28
PHYTOPHARMACEUTICALS: A NOVEL AVENUE FOR THE
MANAGEMENT OF CARDIOVASCULAR DISEASES
ANISH DAS, RAJNEESH KHURANA, AND RAJIV JANARDHANAN
Amity Institute of Biotechnology, Amity University UP, NOIDA, India
According to the World Health Report 2002, cardiovascular diseases (CVD) will be the largest cause
of death and disability in India by 2020. Much of this enormous burden across India is due to rising
prevalence of chronic disease determinants like smoking, physical inactivity, improper diet, and
stress contributing extensively to etiological factors of CVD such as obesity, hypertension, and type
2 diabetes. This accelerated epidemiological transition is concomitantly associated with the
redundancy of the extant therapeutic strategies directed towards management of CVD justifying its
inclusion as a unmet clinical need. Prospecting the extant biodiversity to unearth novels
Phytotherapeuticals (plant derived therapeutics) would provide a novel strategy to curb the menace
of CVD. The potential ability to functionalize the Phytotherapeuticals with nano-based drug delivery
systems would indeed form the premise for a novel therapeutic regimen aimed at mitigating the
ravages of CVD at achievable pharmacological doses under physiological conditions.
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PROSPECTING THE NEURO-PROTECTIVE AND NOOTROPIC POTENTIALS
OF ASHWAGANDHA TO REVERSE ALZHEIMER’S DISEASE PATHOLOGY
RICHA SINGH*, SWATI CHAUHAN*, AND RAJIV JANARDHANAN
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida-201303, India
*Denotes Equal Contribution
Alzheimer’s disease (AD) is the most common type of dementia characterized by cognitive problems and is
a progressive neurologic disease of the brain. It is the sixth-leading cause of death in the United States.
There are approximately 35.6 million individuals with dementia globally and 7.7 million new cases every
year - one every four seconds. . Market analysts predict that by 2050, the number of people living with
dementia will rise to 115 million. Alzheimer’s is not only a social burden, but an economic one as well.
Currently, no available therapies can prevent, stop, or even modify the progression of AD pathologies. The
above-mentioned attributes justify its inclusion as an unmet clinical need. A number of novel approaches
are being studied to reverse the formation of -amyloid plaques, one of the hallmarks of this disease.
Recent experiments have shown that neuroprotective and nootropic properties of Ashwagandha (Withania
somnifera) can reverse the -amyloid plaque formation. Conjugation of appropriate nanoparticles to the
active principles of the Ashwagandha extracts might form the rationale for the development of a novel site
specific drug delivery system to reverse the AD pathologies.
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PROSPECTING THE ROLE OF DIETARY POLYPHENOLS AS ANTIDIABETIC AGENTS
ANKIT SHARMA*, EKTA SIDHU*, HASHNU DUTTA*, MAYURPANKHI DAS*,
PAWAN K SHARMA*, AND RAJIV JANARDHANAN
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida-201303, India
Diabetes is one of the top ten mortality causing diseases in the world. India happens to have the largest
burden of diabetic patients in the world. Failure of the current therapeutic regimens to control the
morbidities and mortalities associated with the onset and progression of diabetes has necessitated the need
to prospect for alternative strategies aimed at controlling and managing the disease progression. India is
one of the unique countries harbouring 2 out of the 18 mega centres of biodiversity. Prospecting of its
native plant diversity for management of diabetes seems to be an attractive target. Dietary polyphenols are
known to exhibit pleiotropic effects on keystone signaling pathways critical for the progression of diabetic
pathophysiologies. Functionalizing the active principles of these dietary polyphenols with suitable
nanoparticles would form the rationale for the development of next generation of biopharmaceuticals aimed
at management of diabetes and its associated pathophysiologies.
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PROSPECTING BITTER GOURD TRITERPENOIDS IN THE MANAGEMENT
OF OBESITY
AANCHAL GUPTA*, ANAMIKA PAL*, KHUSHBOO KAUL*, SEHAR WANI*,
VASUNDHARA AGRAWAL* AND RAJIV JANARDHANAN
*Denotes Equal Contribution
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida, India
Obesity is a rapidly growing epidemic worldwide, presenting an increase in the risk of morbidity and
mortality in many countries across the world. More than 1.1 billion people are overweight worldwide and
312 million are classified as obese. The World Health Organization (WHO) defines obesity as an
abnormal or excessive fat accumulation detrimental to human health. Complications associated with
obesity, such as hypertension, hyperlipidemia, diabetes mellitus, cardiovascular disease, cancer, and
metabolic disorders along failure of the current therapeutic regimens are forcing researchers to come up
with long-term solutions for weight management and control. Combining concepts of the traditional
disciplines of sciences such as Ayurveda with the tools from the modern branches of biological sciences
would form the rationale for the next generation of site specific biopharmaceuticals capable of achieving
pharmacological actions at under physiological realms. Prospecting of Adenosine monophosphate kinase
as a putative therapeutic target through the use of cucurbitane triterpenoids has shown promise due its
ability to not only dispose glucose but also induce weight reduction through metabolization of fats.
Conjugation of cucurbitane triterpenoids to nanoparticles would form the rationale for the development of
next generation of therapeutics aimed at managing the ravages of this unmet clinical need.
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PROSPECTING THE SYNERGISTIC ROLE OF “HERBAL” ANTIOXIDANTS
IN THE MANAGEMENT OF PANCREATIC CANCERS
ARUNA KANAUJIA*, ASHUTOSH SHARMA*, PRIYA GUPTA*, RITU
TRIPATHI*, SULOGNA BANERJEE* AND RAJIV JANARDHANAN
*Denotes Equal Contribution
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida, India
Pancreatic Cancer (PC) is one of the leading causes of cancer related deaths in the world.
Approximately 28,000-30,000 people are afflicted by PC every year. The median 1 year survival rate is
19%, while the 5 year survival rate is only 4%. In India, the incidence of pancreatic cancer is very high
due to a large burden of diabetic population in the metropolitan areas. Since time immemorial the
principles of ayurvedic sciences have been source for the development of therapeutic regimens to fight
the menace of a variety of debilitating degenerative diseases. Despite the significant advances in the
field of biological sciences in the later half of the 20th century, the extant therapeutic regimens
including gemcitabine therapy have failed to curb the co-morbidities associated with the onset of PC.
Herbal antioxidants could provide suitable alternative for the management of PC as they are capable of
retarding and abrogating the growth of the cancerous cells through immuno-modulation, epigenetically
enhancing the expression of tumour suppressors as well as effective blocking of Wnt signaling
pathway which caters to the growth of the cancerous stem cells in both replicative and non-replicative
phases of growth. Conjugation of the active principles of these herbal antioxidants with appropriate
nanoparticles would form the rationale of the development of the next generation of therapeutics to
effectively manage the co-morbidities associated with PC.
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PERSONALIZED MEDICINE: PROSPECTING DIETARY NITRATES FOR
THE MANAGEMENT OF MYOCARDIAL INFARCTION
EKTA VERMA*, JEENTUKA BASUMATARY*, SAKSHI SRIVASTAVA* AND
RAJIV JANARDHANAN
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida, India
 Denotes Equal Contribution
Myocardial Infarction (MI) is a common cause of mortality and morbidity across the world. In USA
approximately 1.1 million cases of MI occur every year with at least 30% mortality. More than 50 % of
these deaths occur on the way to the hospital. In India, the incidences of cardiovascular disease (CVD) have
risen from a mere 7% in 1971 to 32% in 2011. More than 31.1% of the CVD associated deaths in India
occur due to MI. The inability of the current therapeutic regimens to mitigate the causes and the etiological
factors associated with MI pathophysiology justify its inclusion as an unmet clinical need. Recent
evidences suggest that vasoactive potential of Dietary Nitrates could be prospected for the management of
the key signaling cascades governing the progression of MI. Combining the concepts of traditional
disciplines of sciences such as Ayurveda with the cutting edge “functional omics” would definitely form
the rationale for the development and establishment of novel therapeutic regimens aimed at managing the
pathophysiological traits of cardiovascular diseases such as MI.
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P-34
PROSPECTIVE ROLE OF TRITERPENOID SAPONINS FOR MANAGEMENT
OF TUBERCULOSIS
AVANTIKA TAHIM*, KRITIKA SINGH*, VIBHOR BEDI*, AND RAJIV
JANARDHANAN
Amity Institute of Biotechnology, Amity University Uttar Pradesh, Noida, India
* Denotes Equal Contribution
Tuberculosis (TB) is one of the world's deadliest diseases with high rates of morbidity and mortality. One
third of the world's population is affected with different strains of mycobacterium usually Mycobacterium
tuberculosis. In 2011, worldwide incidence of TB was around 9 million with 1.4 million deaths. TB is
known to be a leading killer of patients afflicted with HIV, and India alone had 688,530 TB patients with
HIV +ve status in 2011. The redundancy of the current therapeutic regimens to combat the menace of this
pathogen has necessitated the need to develop alternative therapeutic regimens. Ayurvedic herbs such as
Brahmi and Ashwagandha, known to have anti-microbial activity, have triterpenoid saponins as their active
principles. Triterpenoid saponins are known to possess antiplatelet, anti-HIV, immunoadjuvant, antiinflammatory, as well as antibacterial properties. The above-mentioned properties of Triterpenoid saponins
make it an attractive therapeutic tool for the effective management of TB. Conjugation of Triterpenoid
saponins to nanoparticles would enable us to develop site specific drug delivery systems to combat the
menace of this disease.

91
Amity University, Uttar Pradesh, Sector-125, Noida-201303

INDEX
A
Abas, Farida, 7
Aeri, Vidhu, 70
Agrawal, Vasundhara, 88
Ahmad, DI, 7

Ahmed, Syed Jameeluddin, 37, 52
Ainon, H, 6
Alvin, T, 59
Aminuddin, 37
Aravind,A P. Anu, 61
Arbain, Dayar, 43
Asakawa, Yoshinori, 13, 42
Athula, H, 6
Avinash, M, 59
Awasthi, SK, 29

B
Bagul,R.M., 36
Bala, Kumud, 58
Banerjee,Sulogna, 89
Basumatary,Jeentuka, 90
Bedi,Vibhor, 91
Bhatia, G, 29
Bonn,Guenther, 3
Boratem, Ashwani, 51
Borowska, Katarzyna, 63
Bhutani, KK, 30
Buss, AD, 4
Butler, MS, 4

C
Chakraborthy, G S, 27
Chaturvedi,Archana, 62
Chaturvedi,Janki Prasad, 29
Chaudhary,Kapil Kumar, 33
Chauhan R P S, 41, 64, 65, 67, 79
Chauhan,Swati, 86

Chavan, SJ, 73
Cordell,G A, 1

D
Daboriya,Vinay,, 40
Dan, VM, 59
Das, Aneesh, 85
Das,Mayurpankhi, 87
Das,Ramesh, 38
Deka, H, 38
Delgoda,Rupika, 9, 66
Deokule, SS, 11, 73
Devi K Pandima, 47
Dhanai, T, 24
Dhawan,B N, 22
Dhingra, Gurpaul Singh, 78
Dubedi, N, 62
Dudek, M, 69
Dutta,Hanshu, 87

F
Flowtow, H, 4
Frank,Hartmut, 2

G
Ganaie, Nisar Ahmad, 74
George,V, 15, 59, 71
Ghosh,S, 39
Glover, RP, 4
Glowniak,K, 63, 68, 69
Gupta,Aanchal, 88
Gupta, Abhishek, 54
Gupta,Charu, 41, 64, 65, 79
Gupta,Priya, 89

H
Hakim, Neem, 23
Huang, G, 66

Kumar, Satyanshu, 24
Kumar,Sudershan, 39, 55
Kura, M, 68, 69

L
I
Ijinu, T. P, 59, 71
Ismail, IS, 7

J
Jacobs, Helen, 66
Jadhav, NA, 49
Jakhmola R, 62
Jalifah L, 6
Jameel, Syed Shakir, 52
Janardhanan,K. K, 12
Janardhanan,Rajiv, 85-91
Jhala, GP Singh, 72
Joshi, DD, 48, 50

K
Kader, Mohd. Abdul, 67
Kanaujia,Aruna,, 89
Kashid,J. K., 73
Katare, Deepshikha Pande, 58, 70
Kaul,Khushboo, 88
Kaur, J, 46
Kaushal,Manoj, 57
Kaveri,Srini V, 8
Kee, N, 14
Khan, Shamshad Ahmed, 52
Khanna AK, 29
Kharat, MD, 46
Kharkwal, AC, 48
Kharkwal, H, 50
Kharkwal, Harsha, 48
Khatib, Alfi, 7
Khurana,Rajneesh, 85
Kotturi SR, 4
Krzyczkowski, W, 68
Kumar, Geetendra, 60
Kumar, Kaushal, 34

Laila, Omi, 74
Lajis, NHJ, 7
Latha,P. G., 35, 71
Lear MJ, 4
Leong, CY, 4
Lovely, 58
Low AH, 14
Ludwiczuka,A, 42
Lusarczyk, J, 68, 69

M
Mageswari, S, 52
Malar,Sheeja D, 47
Malpathak, NP, 80
Malinowska, W, 68
Meena,Rampratap, 52
Meeradevi Sri P, 52
Milyas, 70
Mishra, Savita, 70
Mishra, SK, 75
Misra,Ankita, 60
Murtaza, Imtiaz, 74
Murugeswaran,R., 37

N
Nagar, G, 39
Nair,T G Vinod Kumar, 35
Narender, T, 29
Navas M, 35
Neethu, RS, 76
Nikhalje, GC, 80
Noramiza S, 6
Norazren, 7

O
Ong, KW, 5

Owniak, 42

P
Pahuja, Karan K, 67
Pai,Kalpana, 49
Pal,Anamika, 88
Pandey,Alka, 32
Pandey, Garima, 45
Pandian S Kurutha, 47
Pandurangan, AG, 77, 82
Panthari, P, 48
Parveen, Kousar, 74
Pathak,Manju, 21
Patil, JK, 73
Peter,KV, 18
Peter, PI, 18
Pius,O L, 44
Poduval TB, 49
Pradeep, NS, 77, 82
Prakash,Dhan, 41, 64, 65, 79
Prasad, Janki, 29
Puni, Lokho, 53
Pushpangadan, P, 35, 59, 71

R
Radej, Sebastian, 63
Radhakrishnan,K, 44
Rafeeq A, 76
Rahardian, Boby, 83
Rahman, A, 81
Rahman, Abdul, 83
Rehman M K, 51
Raja,Alsaba F, 28
Rajasekharan,S, 35
Ramasamy, D, 52
Rameshkumar, KB, 61, 76, 82
Rana,V S, 25
Rao,Ch V, 20
Rasool, S, 10
Rawat,AKS, 19, 39, 45, 54, 60
Ray, DD, 39
Reshi, ZA, 25

S
Santosa, Mulja Hadi, 83
Sewram,Vikash, 14
Shaari,Khozirah, 7
Shah, A, 27
Shah, AA, 27
Shah, Manzoor A, 26
Shah, S, 24
Sharma, A, 30
Sharma,AK,39, 53
Sharma,Ankit, 87
Sharma,Ashutosh, 89
Sharma,Girish (Amity), 67
Sharma, Girish (Srinagar), 74
Sharma, Neha, 32
Sharma, Pawan K, 87
Sharma, Prabha, 56
Shubhangi, Swati, 58
Shaveta, 57
Shawl AS, 16, 28
Shri,Richa, 30, 78, 81
Shahidan, R, 6
Shukla,Susmita,, 75
Shukla, SK, 75
Sidhu,Ekta, 87
Sieniawska, Elwira, 63
Simonebadal, 66
Singh,Kritika, 91
Singh, Ranjeet, 78
Singh, Richa, 86
Sivu,A R, 82
Slowik, Jolanta, 56
Sohi,Shaheena, 81
Somanadhan,Brinda, 4
Sreekumar,K G, 44
Srivastava, Atul, 29
Srivastava, M, 31
Srivastava,Manjoosha, 60
Srivastava,R C, 76
Srivastava,Sakshi, 90
Srivastava,Sharad, 39, 54, 60
Stanslas, J, 7
Sukardiman, 83
Suppaiah, V, 7

T

V

Tahim,Avantika, 91
Talukdar, Sumitava, 84
Tan,Benny KH, 5
Tan, KWS, 4
Tantry,Mudasir A, 16
Tewari, SK, 31
Tewari, SS, 39
Thakur,Monika, 32
Tiwari, M, 62
Tripathi, M, 62
Tripathi,Ritu, 89
Tzeng, TJ, 66

Var, Paridisi, 81
Venkatesan, K, 37
Verma,Ekta, 90
Verma, Shikhar, 54
Verma V, 10

U

Yicun H, 4

Ubaidullah, Shah, 74
Uniyal, Prem Lal, 56
Upadhyay,Shakti, 17

Z

W
Wani,Sehar, 88
Wierzbicka, M, 69

Y

Zareen, S, 7
Zimare,Saurabha B, 80

Tel: 0483-2808000, 2742216, Fax:2742572, 2742210. E-mail: mail@aryavaidyasala.com

Tokushima Bunri University offers eight Faculties (Pharmaceutical Sciences,
Pharmaceutical Sciences at Kagawa, Human Life Sciences, Health and Welfare, Policy
Studies, Music, Science and Engineering, Literature), three Postgraduates (Human Life
Sciences, Midwifery, Music) and five Graduate schools (Pharmacy, Human Life Sciences,
Pharmaceutical Sciences at Kagawa, Engineering, Literature), five Research Institutes
(Health Sciences, Pharmacognosy, Future Sciences, Comparative Culture , Neurosciences)
and a Junior College.
Founding Principles: Advocating “Independence for Women,” Sai Murasaki founded a
private vocational institution in 1985 and over the past century, it has grown into one of
the largest private educational organizations in western Japan. In keeping with its motto,
“Independence and Cooperation”, the Murasaki Gakuen Educational Foundation has
endeavored to provide high quality education to meet the ever-changing needs of Japanese
society.
Tokushima Campus: Nishihamabouji 180, Yamashiro-cho, Tokushima 770-8514,
Japan. Tel: +81-88-602-80000
Kagawa Campus: Shido, Sanuki, Kagawa 769-2193, Japan. Tel: +81-87-894-5111

AMITY CAMPUSES IN INDIA

