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Conference Report
National Symposium on Bioactive Molecules
A National Symposium on Bioactive Molecules was
held at the Regional Research Laboratory (RRL),
CSIR, Trivandrum, Kerala during October 24-25,
2002. It was jointly organized by RRL and
Commission
for
Scientific
and
Technical
Terminology,
Ministry
of
Human
Resource
Development, Government of India, New Delhi.
The symposium was inaugurated by Prof Javed
Iqbal, Director, RRL who welcomed the guests and
stressed
the need of national
language
for
communicating the science to common public. He
said Hindi is our national language and is understood
by most of the people. There is need to strengthen this
language and develop easy substitutes for English
words. Prof Ashok Pandey, Head, Biotechnology
Division, RRL and Convenor of the symposium,
while welcoming the participants stressed the need of
active research for human welfare, particularly, in
fields like food and health. Keeping in mind the
importance of bioactive molecules in food and health
sector, the present symposium was organized. He said
that conducting the symposium of international
standards in Hindi proved that discoveries and
intricacies of science can be conveyed to common
people better in their national language.
Dr Harish Kumar, Chairman of the Commission
(Aayog) in his presidential address detailed the steps
taken by the Aayog to develop the scientific words in
Hindi. He gave the history of the Aayog, how it was
formed and what was the rationale behind it. He
invited scientists to come forward and help in
dissemination
of science in common people's
language, which is Hindi, by developing easy
substitutes.
Scientific presentations of the symposium were
conducted in eight technical sessions and as posters.
The latter was particularly for the young research
students. Prof Krishna Misra of Allahabad University
presented the keynote address on 'Antisense therapy
and Bioconjugates'. Dr Misra discussed how post
genomic era has led to development of therapies. She
said that post human genomic era has led to the
development of therapies, which specifically interfere

with metabolic pathways responsible for particular
diseases. The original concept of antisense therapy
was to simply turn off gene's activity by a short
synthetic DNA sequence, having base sequence
complimentary to m-RNA and thus block the
production of undesirable protein. This concept has
now undergone miraculous change. A bio-conjugate
of curcumin, the yellow pigment of turmeric with
glycine has been synthesized and found to be having
significant antibacterial and antifungal activity. A bioconjugate of curcumin with glycine as a pro-drug
having biodegradable ester linkages 1-3 has been
reported earlier, which is expected to be active under
hypoxic conditions, a specific characteristic of tumour
cells. It is anticipated that this bio-conjugate (prodrug) shall hybridize with the telomerase RNA
sequence making it unavailable for addition of lost
telomere units during replication of cells and thus
help in inhibiting the proliferation of tumour cells.
The twin concepts i.e. antisense concept and targeted
drug delivery have been jointly exploited in this case
for designing the prodrug.
Prof U N Dwivedi, Department of Biochemistry,
University of Lucknow in his invited lecture detailed
biochemical aspects of salicylic acid action. Salicylic
acid or ortho-hydroxybenzoic
acid belongs to a
diverse group of plant phenolics. Therapeutic
properties of salicylic acid have been known for over
hundred years. In spite of the fact that the mode of
medicinal action of salicylates is a subject of
continual debate, they are being used to treat human
diseases ranging from common cold to heart attacks.
Exogenous application of salicylic acid is reported to
affect a number of physiologicallbiochemical
processes in plants. In 1990, its role as a signalling
molecule in defence reactions against invading plant
pathogens was established. Since then the salicylic
acid and its mode of action has become a topic of
interest for a number of researchers throughout the
world. Furthermore, these discoveries have laid the
foundation for ongoing investigations
of other
processes that may be regulated by salicylic acid in
plants. Dr Dwivedi proposed a mode of action of
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salicylic acid in providing defence against pathogen
attack, which is reported to be mediated by inhibiting
catalase and subsequently increasing the intracellular
H202 levels. The mode of action of salicylic acid has
been studied by investigating the effect of salicylic
acid on antioxidants such as catalase, peroxidase,
glutathione reductase and glutathione. A salicylic acid
inhibitable
catalase (SAIC) was purified and
characterized and in vitro effects of salicylic acid on
the purified SAIC were studied. The effect of salicylic
acid
on
mitochondrial
DNA
modification!
methylation pattern has also been investigated.
In the second session, Dr Virendra Misra from the
Industrial
Toxicology
Research
Centre(ITRC),
Lucknow gave details on the 'Studies on the
interaction of p-phenylene diamine with bioactive
molecule, phospholipid'. p-Phenylene diarnine is a
common ingredient of hair dyes. It is known to cause
dermatitis contact allergy, photosensitization
and
purpuric eruptions. It has been observed that
p-phenylene diamine is adsorbed through the skin of
dogs if applied by a similar method to that used in the
dyeing of human hair. The amount of p-phenylene
diamine adsorbed was found to be reduced by adding
hydrogen peroxide to the mixture applied to the skin.
Dermal application of p-phenylene diarnine in guinea
pigs was found to cause inhibition of lipid
peroxidation activity in skin homogenates, alterations
in histamine content and no change in superoxide
dismutase activity. Dermal tissue has the capacity to
transfer xenobiotics through mixed function oxidase
systems, leading to potentiation of toxicity or
detoxification. The more polar products from these
phase I biotransformation reaction become conjugated
with thiols during phase II reactions and are
eliminated from the system. In this process,
glutathione-S-transferase has a major role. Despite a
large number of reports on skin reactions, the
chemical factors responsible for the mechanisms
involved and the chemical changes caused by the
potential toxic ingredients are not clearly understood.
Difficulties in quantitative biochemical estimations
and problem with isolation of active biomolecules
from skin and the lipophilic nature of the toxic
substances are mainly responsible for this. Keeping
this in mind, liposomes were selected as an in vitro
alternate model system to study the dermal toxicity of
p-phenylene
diarnine to overcome
the above
difficulties. Apart from this, in vitro studies on the
interaction
of phospholipids
with p-phenylene
diamine were investigated. Thin layer molecular
sieving
chromatography
alongwith
phosphorus

estimation and spectral characterisation suggested the
possibility
of p-phenylene
diamine
and
its
biotransformation products combining with lipophilic
biomolecules.
In the third session, Dr Ashok K Srivastava,
Department
of Biochemical
Engineering
and
Biotechnology, Indian Institute of Technology, New
Delhi talked on the 'Production of Biopesticide
Azadirachtin by plant cell cultivation of neem
(Azadirachta indica) cells'. He said biodegradable,
environment friendly bio-pesticides obtained from the
neem are very beneficial, as they have broadspectrum activity and can check the damage caused
by pests at very low concentration (in parts per
million range). Azadirachtin is the most important
bio-pesticide obtained from neem tree and is used in
agriculture. At present, azadirachtin is obtained by the
solvent extraction from neem seeds but neem tree is
found only in few parts of world as it can not tolerate
the cold and frost, moreover neem seeds are produced
only once in a year. Besides the limited availability of
seeds, the concentration of azadirachtin varies
significantly due to genotypic variations depending
upon geographical and climatic conditions. Due to all
these considerations there is need to develop the
alternative method for azadirachtin
production.
Azadirachtin being a complex compound its synthesis
by chemical means is tedious and uneconomical.
Plant cell cultivation is an important method to obtain
the chemical compounds produced by plants; this
ensures the supply of bioactive product independent
of availability
of plant itself and climatic,
geographical and government restrictions.
In the fourth session, Dr S Kumar from Botanical
Survey of India, in his talk on 'Bioactive molecules of
some important medicinal plants of Garhwal
Himalaya' said that Garhwal Himalaya is a treasure
house of a number of species of medicinal plants.
Although several hundreds of species are reported
from this region, the most important of these include
Kutaki tPicrorrhiza kurrooa Royle ex Benth.),
Vankakri (Podophyllum hexandrum Royle), Thuner
(Taxus wallichiana Zucc.), Jatamansi (Nardostachys
grandiflora DC.), Atis (Aconitum heterophyllum Wall.
ex Royle), Chirayata [Swertia chirayita (Roxb. ex
Flem.) Karst.], Kalihari (Gloriosa superba L.),
Sarpgandha [Rauvolfia serpentina (L.) Benth. ex
Kurz] , Satavari (Asparagus racemosus Willd.),
Sadabahar [Cathranthus rosseus (L.) G. Don], Kuth
[Costus speciosus
(Koen.)Sm.]
Safed
Musali
(Chlorophytum arundinaceum Baker), Mandukparni
(Centella), etc., which have a lot of trade potential at
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National
and
International
levels.
He gave
geographical distribution and presence of active
principles and medicinal uses of these plants besides,
their exploitation for commercial purposes.
Dr V K Khanna, Central Electronics Engineering
Research Institute, Pilani presented a paper on state of
the art of biosensors. He reviewed the current status
of development of biosensors, and trend for their
future research. Biosensor is a hybrid analytical
device consisting of biological and physico-chemical
components. The biological component recognizes
the target substance and the physico-chemical
component transforms this identity into electrical
signals to determine the concentration of the analyte.
In the biological part of the biosensor, enzymes,
micro-organisms and antibody/antigen molecules are
used while in the physico-chemical part, hydrogen
electrode or ion-sensitive field-effect transistor, and
oxygen electrode, are employed. The gate electrode of
the ion-sensitive field-effect transistor is covered with
an enzyme membrane in place of the metal film.
When this transistor with the enzyme membrane, is
immersed in the given solution, an electrical potential
is produced on its gate electrode in proportion to the
concentration of the analyte. Thus, greater is the
electrical potential developed on the gate electrode,
higher is the concentration of the analyte in the
solution. Potential application areas of biosensors
include
medical
care, pharmaceutical,
health,
environmental,
food processing and agricultural
sectors.
In the fifth session, Dr DC Agrawal from National
Chemical Laboratory, Pune detailed the bioactive
molecule, DNA, and its role in genetic engineering to
produce the transgenic plants.
In the sixth session, Dr R K Upreti from
Biomembrane
Division,
Industrial
Toxicology
Research Centre(ITRC), Lucknow talked on 'A
Bioactive membrane glycoprotein of E. coli which
causes loss of appetite in animals'. He said regulation
of hunger and satiety is a complex process controlled
by neurotransmitters in the hypothalamic region of the
brain. Reduced food intake or anorexia has also been
observed under various disease or disorder conditions.
An endogenous glycoprotein/proteoglycan
named'
'Satiomem' reduces food intake in murine animal
model
system
without
any rebound
effect.
Glycoproteins are widely distributed in eukaryotic
cells but appear to be rare in prokaryotic organisms.
DUling the last two-three decades only few
prokaryotic organisms have been suggested to
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synthesize carbohydrate-protein
linkage. A novel
membrane glycoprotein (Gp45) from E. coli, the third
glycoprotein isolated from E. coli membrane. has been
isolated at ITRC. It contained 60% carbohydrate and
40% protein content. Characteristically it was found
to be similar to the Satiomem isolated from
eukaryotic cell membranes. Similarly, Gp45 also
caused a maximum of 40-45 per cent loss of appetite
response in murine animals following parenteral
administration. These promising findings suggest that
the future research on Satiomem, if directed towards
its control in the body, could provide a useful tool in
the hands of physicians dealing with the problems of
obesity and anorexia in various pathologic conditions.
Dr Dilip H. Tambekar from Department of
Microbiology,
Arnravati
University,
in
his
presentation
on
'Bioplastic
(poly-betahydroxy
butyrate, PHB) from Azotobacter vinelandii isolated
from Arnravati soil', said that the plastic manufactured
from crude oil and natural gas possessed a number of
potential environmental hazards and to solve these
problems, there have been considerable efforts to
develop biodegradable plastic. Azotobacter vinelandii
a nitrogen fixing bacterium isolated from Amravati
soil not only improves the soil fertility but also
produces large amount of polymer, PHB as natural
biodegradable plastic. Out of fifty-three strains of A.
vinelandii isolated, six strains which in 3% sucrose
and survival stress of nutrients such as phosphorus or
nitrogen produced about 80-83% dry weight of PHB.
PHB . is completely biodegradable and possessed
many of the general chemical and physical properties
as that of petroleum based plastic. Replacement of
synthetic nondegradable plastic with PHB has great
contribution in minimizing problem related to
environmental pollution.
Dr D G Naik from Agharkar Research Institute,
Pune in his presentation on development of antijuvenile hormones to control red cotton bugs said that
effective
anti-juvenile
compounds
have
been
developed to control red cotton bug, Dystercus
koenigii.
In the seventh session Dr D C Jain from Central
Institute of Medicinal and Aromatic Plants (CIMAP),
Lucknow, in his talk on 'Production of Artemisinine
based antimalarial Drugs in India' gave the summary
of work being carried on in this field at CIMAP. Antimalarial drugs are now produced from a Chinese
plant, Artemesia annua, which is cultivated in India.
CIMAP has developed a technology
for its
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cultivation. The biomolecule, arterrnsmme based
drugs have proved useful in cerebral malaria. In India,
a new drug Arteether, produced from A. annua has
proved 'very beneficial.
Prof
S
B
Chincholkar,
Department
of
Microbiology,
School of Life Sciences, North
Maharashtra
University,
Jalgaon
detailed
on
'Influence of exopolysaccharide
of Enterobacter
cloacae on germination of a medicinally important
plant
Ashwagandha
(Withania
somnifera)'.
Ashwagandha is known for the complete array of
medicinally important compounds derived from its
roots. Although this crop has gained commercial
importance, its cultivation methods have not been
paid much attention. The troublesome part being
problem
faced
in seed
germination.
Seeds
encapsulated with hydro gels have enhanced seed
germination process of such seeds and embryos have
been designated as "artificial seeds". In the array of
natural polymers microbial polysaccharides have been
reported to enhance seed germination process.
Besides these, exopolysaccharides (EPS) are known
to protect the plant beneficial organism as well as
plant at the time of various environmental adverse
conditions. It also provides protection against various
bacteriophages.
Enterobacter
cloacae
with its
exopolysaccharide was found to enhance the growth
of Ashwagandha. When grown in modified Ashby's
medium
Enterobacter
cloacae
produced
large
quantities
of exopolysaccharide.
Seeds showed
tremendous increase in length of shoot and root, and
percent germination as compared to control.
In the eighth session, Dr H C Joshi of
Environmental Sciences Division, Indian Agricultural
Research Institute, New Delhi in his paper on
'Pollution control in distilleries by using it effluent for
irrigation of agricultural crops' said that Indian
distillery industry is making alcohol mostly by
fermentation of molasses obtained as a waste product
of sugar industry. The effluent generated by
distilleries is considered to be one of the most
hazardous pollutants of water bodies as identified by
the pollution regulatory agencies. Due to continuous
discharge of untreated or partially treated distillery
effluent most of the water bodies including the
groundwaters have been polluted in the sugarcane
growing states. The colouration of ground waters near
the distilleries have been found to be due to storage of
raw effluent in unlined lagoons and tanks over a long
period of time. It was also observed that if this
effluent could be used for irrigation of agricultural

crops in a regulated manner it is helpful in increasing
the production of the crops. The irrigation with
effluent was also found to be beneficial for mustard,
potato, gram and wheat. The brown coffee colour of
the effluent, though aesthetically not acceptable to
farmers, has nothing to do with toxicity to crops.
However to check the pollution of rivers and other
bodies it would be more appropriate to use this
effluent in agriculture as this effluent contains most of
the plant nutrients like potassium, nitrogen, sulphur in
plenty.
Dr Anil Lachke, Division of Biochemical Sciences,
NCL, Pune in his paper on 'Application of alkaline
active alkali-stable cellulases in eco-friendly recycling
of waste paper' told that recycling of wastepaper is the
best solution in order to save trees and energy. The
major difficulty in recycling of paper is removal of
inks. Mixed office waste (MOW) paper includes laser
printed, photocopier waste papers coated with toners.
These toners are generally nylon-based polymers that
get thermally fused with cellulosic fibers of the paper
during printing. None of the conventional deinking
methods can remove toners from mixed office waste
papers. Alkaline active/alkali
stable cellulases,
pectinases, xylanases, lipases, operating at elevated
temperatures have been found useful in some of the
deinking processes. Alkalophilic
microorganisms
(Fusarium sp) with high cellulolytic activity could be
used.
Ms Kanupriya, who won the Best Poster Award,
from Department of Microbiology, Punjab University,
Chandigarh in her paper on 'Optimization
of
thermostable alpha-amylase production from Bacillus
sp. PS-l by solid-state fermentation and its kinetic
characterization' reported that Bacillus sp. PS-l,
isolated from the local soil, produced very high levels
of thermostable
alpha-amylase
by solid-state
fermentation of wheat bran in Erlenmeyer flasks and
enamel coated metallic trays. Maximum enzyme
production of 2,90,000 U/g fermented dry matter was
obtained in 250 ml Erlenmeyer flasks, containing 5 g
wheat bran, moistened with distilled water at ratio of
1:1.5 after 48 hrs incubation at 37°C. The yield
showed some decline when the production was
carried out using 200 g wheat bran in enamel coated
metallic trays.
Ms Reeta Rani, who also won the Best Poster
Award,
from Regional
Research
Laboratory,
Trivandrum in her paper on 'Production of gellan gum
by Sphingomonas
pocimobilis'
described
the
production of gellan gum in submerged fermentation
using a strain of Sphingomonas pocimobilis. Physical
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and chemical parameters such as age and size of
inoculum, incubation time, pH of the medium,
concentration of salt solution and supplementation of
additional carbon and nitrogen sources, which
affected the culture, were optimized. Maximum gellan
(68.5 /I) was produced when fermentation was carried
out for 48 hrs using a medium (pH 7.0) containing
soluble starch (2%) as carbon source, ammonium
chloride and trypton (0.5%) as nitrogen sources, and
20 hrs-old inoculum (10%, v/v).
Dr Satyendra Mishra, again a recipient of Best
Poster
award,
from Nucleic
acids Research
Laboratory, Chemistry Department, University of
Allahabad in his paper on 'Designing, synthesis and
therapeutic evaluation of curcumin-glycine Piperic
acid mixed bioconjugate as prodrug' said that a
bioconjugate of curcumin, the yellow pigment of
turmeric, has been found to be having significant
antibacterial and antifungal activity. The report that
black pepper when mixed with turmeric enhances the
activity of turmeric several times led to link the active
constituents of the two covalently. The curcumin
bioconjugate has been now coupled to piperic acid a
component of piperine, an alkaloid present in black
pepper (Piper nigrum L.). Piperine shows important
antiasthamatic,
antifertility and anti-inflammatory
activity. It is a CNS depressant and causes inhibition
of hepatic monooxygenase and UDP glucoronyl
transefrase. Synthesized mixed bioconjugates of
curcumin- glycine-piperine acid have been made. The
antibacterial
and antifungal
activity of these
bioconjugates is being tested. One of the plausible
reasons for the enhancement in therapeutic activity of
these designed molecules may be better DNA binding
properties due to extended conjugation after covalent
linking.
Ms Meenu from the Department of Microbiology,
Punjab University, Chandigarh in her paper described
the effect of environmental factors on the production
of thermostable
glucoamylase
by solid state
fermentation using a mutant strain, Aspergillus sp.
UV-1, a strain of Aspergillus sp. isolated from the
local soil, which produced high levels of thermostable
glucoamylase by solid state fermentation of wheat
bran yielding 1715 Ulg fermented dry matter.
Maximum enzyme production of 6375 Ulg fermented
dry matter was obtained on wheat bran with distilled

REPORT

279

water at a ratio of 1:1.5 as the moistening agent after
96 hrs incubation at 30°e.
Mr Anil K Patel from Biotechnology Division, R R
L, in his paper on 'Production, purification and
characterization of alpha-amylase produced in solidstate fermentation' gave details of production of
alpha-amylase where spent brewing grain was used as
the substrate for enzyme production using a strain of
Aspergillus oryzae IFO 30103.
Ms A Leela Krishna, Biotechnology Division,
RRL, described 'Microbial synthesis of chitinase by
Trichodrma harrianum'. Chitinase finds tremendous
application
as biocontrol
agent against plant
pathogenic
fungi.
Chitinolytic
enzymes
of
Trichoderma harzianum have been demonstrated to
have higher activity and wider spectrum anti-fungal
nature than those of higher plants or bacteria.
Maximum chitinase was produced when fermentation
was carried out using a 72 hrs-old inoculum and
production medium contained colloidal chitin as the
carbon source, Various other parameters such as size
of
inoculum,
temperature
of
fermentation,
supplementation
of fermentation
medium with
additional carbon and nitrogen sources led to a 2.5fold increase in the enzyme synthesis by the culture.
Dr P W Ramteke, Department of Biotechnology,
Allahabad Agricultural Institute, Allahabad in his
paper on the' Flavonoids from waste products to
profitable metabolites' discussed beneficial effects of
flavonoids and their use as antioxidants to dietary
supplements. G Thomas from the same department
talked on the' Role of some peptides in the
enhancement of disease resistance in plants'. He
reviewed
the efficiency
of bioactive
peptide
molecules including defensins, melittins, cercropins,
sarcotoxins and magainins in enhancing the potential
of defense mechanisms in crop plants.
In the Closing session, Shri Sushil Kumar from
CSIR HQ, New Delhi summed up the proceedings. In
this session, a paper by Dr I C Shukla discussed the
problems faced during translation of scientific papers
into Hindi. This was followed by prize distribution
ceremony for the students who excelled in poster
sessions. The symposium came to an end with a vote
of thanks proposed by Dr Ashok Pandey, Convenor of
the Symposium.
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