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CARBOHYDRATE NEWS LETTER

The field of carbohydrate chemistry has occupied the minds and hearts of many scientists 
for over a hundred years and, as we enter the twenty-first century, it continues to be both 
vigorous and challenging. Among the most exciting aspects of organic chemistry in the last 
few decades has been the interplay between the specialized sub disciplines of 
carbohydrate chemistry and total synthesis, each enabling and advancing the other in new 
directions and towards greater heights. The interests and efforts of the contemporary 
scientist is to utilize carbohydrates as starting materials for total synthesis, to invent and 
develop new synthetic technologies for carbohydrate synthesis, to construct complex 
oligosaccharides in solution or on solid support, and to utilize carbohydrate templates as 
scaffolds for peptide mimetics and for molecular diversity construction. 

The field of glycobiology is expanding rapidly, fuelled by recent technological advances in 
molecular and structural biology, protein chemistry and analytical biochemistry. This new 
knowledge is being exploited industrially to produce novel carbohydrates for use in 
pharmaceutical, food and agricultural applications. Special emphasis needs to be given to 
the use of glycosidases in oligosaccharide synthesis; using three-dimensional structure to 
understand mechanisms of enzyme action; industrial exploitation of carbohydrate-
modifying enzymes; and non-catalytic polysaccharide binding molecules. 

Rapid progress in structural biology has great influence on glycobiology as well. Structural 
biology of glycoconjugates is an unexplored field beyond structural genomics, which is 
highly thought of at present. It is essential to develop this field and decode the biological 
signals expressed by glycans. Prior to conformational analyses of glycoproteins, their 
glycoforms must be determined in advance. Recent advances in HPLC mapping and mass 
spectrometric techniques allow us to determine the covalent structures of glycans of 
glycoproteins, which greatly facilitates the development of structural biology of 
glycoproteins. Now it is possible to perform NMR analyses of glycoproteins whose glycans 
are labeled with stable isotopes by metabolic labeling via biosynthetic pathways of 
mammalian cells or by in vitro enzymatic glycosylation onto isolated glycoproteins. This is 
opening up a new way for the elucidation of atomic resolution of the structure, dynamics, 
and interaction of glycoproteins in solution.

Carbohydrate microarray technologies are new developments at the frontiers of 
glycomics. Results of 'proof of concept' experiments with carbohydrate-binding proteins of 
the immune system — antibodies, selectins, a cytokine and a chemokine — and several 
plant lectins indicate that microarrays of carbohydrates (glycoconjugates, 
oligosaccharides and monosaccharides) will greatly facilitate not only surveys of proteins 
for carbohydrate-binding activities but also elucidation of their ligands. It is predicted that 
both naturally occurring and synthetic carbohydrates will be required for the fabrication of 
microarrays that are sufficiently comprehensive and representative of entire glycomes.

Simultaneously, recent Advances in Carbohydrate Bioengineering provide researchers and 
postgraduate students with a unique source of information on the latest advances in this 
exciting area.

At the end, I would like to thank the ACCTI Carbohydrate family for making the CNL a 
success and I specially thank Sunita Hydrocolloids Private Ltd., Lucid Colloids Ltd and 
Hindustan Gum & Chemicals Ltd for financial support. I would like to urge the 
contemporary carbohydrate chemists to actively share any news item, information, event, 
scientific data, position available, prizes won, visit abroad, which you think should 
circulate in coming issues of CNL for young researchers working in the field of 
Carbohydrate chemistry and make the CNL more momentous.

Naveen K. Khare

Issue 10 October 2009

FROM THE
EDITOR'S DESK ...

tsi sm  e &h  C T eet ca hr nd oy loh go ib sr ta s
 C ( f Ino d

n iaoi ) t Aai Cc Co T(s )s A I





Dear Friends,

I feel privileged (honoured) to extend hearty welcome to you all 
at the XXIII Annual convention of Carbohydrate Chemists & 
Technologists being held in the beautiful campus of Bhavnagar 
University. On behalf of the executive of ACCTI and on my own 
behalf I would also like to express my good wishes for you and 
your family a very happy and prosperous New Year 2009. Hope 
everyone of you would have a breakthrough in your discipline 
and bring a name and fame to yourself and make India Proud.

After decades of dormancy, India has blossomed into one of Asia's 
two emerging powers and whether it-navigates its rise could well 
determine the future of whole region. Even though India's 
prospects now look brighter, the country faces some sobering 
challenges including the accelerating pace of expectations among 
its own people and their understandable demand that the  new 
wealth be shared quickly, that the poorest villages get schools and 
electricity. At most half the population still lives in rural hamlets, 
and only 44 percent of these rural residents have electricity. 
Higher national living standards with lower levels of water and air 
pollution  urgently needs the attention of policy and decision 
makers. The environment  will not simply take care of itself but 
preserving the growth at present level we have to invest 
adequately to improve the existing level of pollution. New 
ecofriendly technologies are required to be developed incessantly 

stfor the  growth of India by meeting all the challenges of 21  
century. Carbohydrate Chemists and technologists may play a vital 
role by achieving and laying down new frontiers in development of 
modern medicines and therapeutics, developing new techniques 
in interaction of enzymes and receptors with carbohydrates, 
synthesizing biologically significant molecules, furthering 
glycotechnology and screening of flora for new molecules to find 
commercially viable hydrocolloids which could be utilized for 
manufacturing to processing and product development. We should 
make an attempt to address the needs of the vibrant Indian gum 
industry by bringing together traditional and new approaches in 
hydrocolloid research. In my view consistently much more is 
required to be done by Industry,  Universities, National Institutes 
in their own R & D center on the following aspects of hydrocolloids( 
gums, starches and cellulose etc.)

lChemical,  biochemical and physicochemical 
characterization of hydrocolloids. 

lConformational structures, solution and gel behavior in 
low and high solid hydrocolloid mixtures.

lNovel cross linking methods.

lValue addition by modification and applications.

lFood commodity applications, quality control and sensory 
evaluation.

lEncapsulation, interactions and controlled release of 

active compounds(flavour, antioxidants etc) in the 
hydrocolloid matrix and implications on aroma 
perception bioactivity.

lHydrocolloids as dietary fibre and prebiotics from 
structural functionality to nutrition and health.

lHydrocol lo ids  as  funct ional  ingredients  in  
pharmaceuticals and health/personnel care items.

lApplication of nanotechnology in food and medicinal 
products.

I would like to invite the attention of august gathering to the 
fast emerging discipline “ Nanotechnology” a science on the 
scale of atoms and molecules. The emerging field involves 
scientists from many disciplines, including physicists, chemists, 
engineers, material scientists and biologists. More than 400 
consumer products worldwide are  derived from the use of 
nanotechnology in some way. India's Department of Science & 
Technology has earmarked $20 million (2004-2009) for a 
Nanomaterial Science and Technology, Initiative. I hope 
carbohydrate  scientists would also take initiative to integrate 
nanotechnology particularly in development of food and 
medicine at relatively low cost. However, this also requires 
careful attention to on possible risks nanotechnology poses for 
human health and environment

I hope Bhavnagar University environment will provide enough 
stimulus to all of us to listen and ponder over plenary and invited 
lectures, oral and poster presentations to shape our ideas for 
the growth of carbohydrates.

I wish to quote Jean Bapiste Moliere, seventeenth century 
French play writer It is not only for what we do that we are held 
responsible but for what we do not do. ACCTI has been 
organizing annual conferences to bring together 
scientists/technologists/industry at one platform but could not 
provide a Carbohydrate research journal of international 
standard. Friends the time has come to have our own   online 
quaterly journal by the name'Trends In Carbohydrate Research'. 
We have enlisted very distinguished panel of editors and 
advisory board from India and abroad to manage its publication.

It is to be launched today by his excellency, Governor of Gujrat 
State. It  is hoped Indian and  Foreign community will support 
this activity by contributing their best piece of research work. I 
am sure publication of TCR will affect the dynamics of 
Carbohydrate science and technology in this country and the 
world around.

With these words I wish a great success to XXIII Carbohydrate 
conference which is being held under the leadership of Prof. 
H.C.Trivedi.

Thank You !
Dr. P.L. Soni

Presidential Address

The Organizing committee of XXIV Carbohydrate Conference 
and Association of Carbohydrate Chemists and Technologists 
(India) cordially invites you and your colleagues, interested and 
engaged in the various aspects of carbohydrate research to 
participate in CARBO XXIV Conference to be held at Lachoo 
Memorial College of Science & Technology, Jodhpur during 
December 7-9. 2009. The Conference will comprise of Plenary 
lectures, Invited lectures, Oral presentations as well as Poster 
presentations. The conference will focus on the recent 
developments in the field of carbohydrate research with 
emphasis on the chemistry, biology and various other aspects 
related to industrial applications of carbohydrates. The 
conference will bring scientists, technologists, industrialists, 

educationalists and researchers on a exchange ideas on recent 
developments of the field. We look forward to your 
participation in the forthcoming conference and to welcome 
you to the Suncity; Jodhpur (Rajasthan)
The theme of the CARBO XXIV will be, “INDUSTRIAL 
POLYSACCHARIDES & BIOLOGICAL SIGNIFICANCE OF 
CARBOHYDRATE” 
You are requested to contact Prof. (Dr.) B. P. Nagori, Director 
(Pharmacy Wing), Lachoo Memorial College of Science & 
Technology, Jodhpur and Organising Secretary, CARBO XXIV 
Conference  (Telefax.: 0291-2431820; M: 09829098077, E.mail: 
bpnagori@sancharnet.in) for further information and circular.

INVITATION FOR CARBO XXIV
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Arabinoxylans, also known as pentosans, form one of the various diseases such as  colon cancer, atherosclerosis and 
major constituents of dietary fibre components of cereals diabetes (Izydorczyk & Biliaderis 1995). Like many other 
and millets. They are of growing importance not only biomolecules, the functionality of arabinoxylans depend on 
because of their health beneficial effects but also because their structure, the understanding  of which requires  a high 
of their role as a major influential factor in various purity  arabinoxylan  preparation without  any contamination 
biotechnological and industrial   processes (Subba Rao & from other cell wall components (Subba Rao & Muralikrishna   
Muralikrishna 2006).Arabinoxylans are composed of main 2004; Shyamaprasada & Muralikrishna 2007).  Recently it was 
chain of (14) linked â -D-xylopyranose residues with documented for the first time that the water soluble feruloyl 
various degrees of substitution on O-2 or O-3 or at both O-2 arabinoxylans from Ragi and Rice   could exhibit antioxidant 
and O-3 by -D arabinose residues and also sometimes with activity  (Shyama Prasad Rao  & Muralikrishna, 2006). Apart 
4-O- methyl glucuronic acid in the side chains (Fincher and from phenolic acids, presence of sugars with >C=O 
Stone 1986; Muralikrishna & Subba Rao, 2007). Cinnamic (uronyl/acetyl) groups and degree /nature of polymerization 
acid derivatives such as ferulic acid and coumaric acids are impart strong antioxidant activity of the polysaccharides. 
esterified to the 5-OH group of arabinose side chains, They are also proposed to have wound –dressing potential 
whereas acetic acid is found to be esterified to the free OH Arabinoxylan of rice bran is shown to sensitize human T cell 
group present in the backbone (Timell 1967). According to leukemia cells to necrosis, and is active against HIV (Ghoneum 
one school of thought the presence of occasional acetyl & Gollapudi, 2003).
groups in the xylan backbone contributes to its solubility, 

Being potent natural immunomodulators and prebiotic, 
while deacetylation leads to the formation of xylan 

arabinoxylans have recently been considered as functional 
aggregates (Matsuo and Mizuno 1974). However recent 

food ingredients (Charalampopoulos et al. 2002).  Functional 
literature suggests that extensive acetylation does 

foods, which can enhance the health of the consumer, are 
contribute to the insolubility of arabinoxylans 

having a large market in today's food industry. Of the currently   
(Humberstone & Briggs 2000) , indicating  the bi-functional  

known functional foods, non-digestible oligosaccharides hold 
nature of acetyl groups. 

an important position with respect to the prebiotic activity. 
The role of acetyl groups and feruloyl groups of A prebiotic is defined as a non-digestible food ingredient that 
arabinoxylans  have been clearly  demonstrated  from a  beneficially affects of one or limited bacteria in the colon, and 
recent study (Madhavilatha & Muralikrishna 2009) in  thus improves the host health. (Gibson & Roberfroid 1995). 
establishing  the influence on functional characteristics Prebiotic effect of fructo-oligosaccharides( FOS) and galacto-
such as viscosity, foam stabilization and gelation capacity oligosaccharides (GOS) were extensively reported (Delezenne 
by using purified esterases from finger millet malt & Kok, 2001). However information on xylooligosaccharides as 
(Madhavilatha, Srinivas & Muralikrishna 2007; prebiotics was very much limited (Rycroft et al. 2001). Very 
Madhavilatha  & Muralikrishna 2007). The ester linked recently arabinoxylans isolated from cereals brans and pulse 
ferulic acid of cereal arabinoxylans can also be cleaved by husks were degraded by plant (Chithra & Muralikrishna 2008) 
microbial /fungal ferulic acid esterase (Shyamala Hegde & and commercial fungal xylanases (Madhukumar & 
Muralikrishna 2010) and can be converted into bioactive Muralikrishna 2010) in to xylooligosaccharides and their 
flavor compounds such as vanillic acid and vanillin by prebiotic activities have been documented using the 
fungal oxido- reductases  (Gasson etal 1998). Recently a Lactobacilli and Bifidogenic species.    
facile novel single step synthesis was made use of in the 

The unique properties of arabinoxylans lie in their 
synthesis of the substrate of ferulic acid esterase namely 

conformation which were determined by X-ray diffraction 
para-nitrophenol ferulate (Shyamala Hegde, Srinivas & 

analysis and they have shown to have a 3 fold, left handed 
Muralikrishna 2009) and is of immense practical utility in 

helix in solution and in the solid state they appear as an 
assaying ferulic acid esterases. 

extended, twisted ribbon if the xylan backbone is 
It is well known that differences in the degree of unsubstituted (Fincher & stone 1986). The xylan back bone is 
substitution and molecular size influence arabinoxylan relatively flexible, since it is supported by only one hydrogen 
solubility, extractability, functionality and thereby their bond between two adjacent xylose residues, and it aggregates 
utility in different technological and industrial processes into soluble complexes, stabilized by intermolecular hydrogen 
mainly bread making and brewing (Andrewartha etal bonding. The presence of arabinosyl substitution appears to 
1979). Arabinoxylans because of their high solution prevent this aggregation, and stiffen the molecules by 
viscosity, gelling capacity and water absorption and water maintaining the xylan backbone in a more extended 
retention abilities are known to influence various conformation. The asymmetry of arabinoxylans of wheat, rye 
rheological   properties of dough such as dough stability, and rice were confirmed by X-ray diffraction analysis 
extensibility, retrogradation of starch, and thereby, the (Andrewartha et al. 1979; Girhammer and Nair 1992;  Yui et al. 
quality of the end products (Subba Rao, Sai Manohar  1995).
Muralikrishna 2004; Shyama Prasad Rao, Sai Manohar & 

Therefore, versatile  functions of arabinoxylans make them  
Muralikrishna 2007) . As one of the  major constituents  of 

as  “unique polysaccharides” with a great potential in food, 
dietary fibre, arabinoxylans   may reduce  the incidence of 

flavor, pharmaceutical and nutraceutical industries. Future 

Arabinoxylans: unique polysaccharides with several functional attributes
G. Muralikrishna

Scientist-F, (Deputy Director), Department of Biochemistry & Nutrition,
Central Food Technological Research Institute (C.F.T.R.I), Mysore-570020, India.
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Madhukumar M. S. and G. Muralikrishna., 2010. Structural research on arabinoxylans will open up new vistas with 
characterization and determination of prebiotic activity of purified xylo-respect to disease prevention as they can be considered as 
oligosaccharides isolated from bengal gram husk (Cicer arietinum) and 

natural drugs without any side effects. 
wheat bran (Triticum aestivum). Food Chemistry, 118,215-223.

References: - Matsuo, T., Mizuno, T. 1974. Acetyl   groups in native glucomannan from 
easter lily bulbs Agric. boil. chem., 38,465, Andrewartha, K.A., Phillips, D.R. and Stone, B.A., 1979. Solution 

properties of wheat flour arabinoxylans and enzymatically modified Muralikrishna, G. and Subba Rao, M.V.S.S.T; 2007   Non- cellulosic 
arabinoxylans. Carbohydr. Res. 77, 191-204 polysaccharides– structure and function relationship – an overview. 

Critical reviews in Food Science and Nutrition- 47, 599-610.Charalampopoulos, D., Wang, R., Pandiella, S.S. and Webb, C., 2002. 
Application of cereals and cereal components in functional foods: a Rycroft, C E., Jones, M.R., Gibson, G. R., Rastall, R. A., 2001. A 
review. Int. J. Food Microbiol. 79, 131- 141. comparative invitro evaluation of the fermentation properties of 

prebiotic oligosaccharides. J. Appl. Microbiology, 91,878-887Chithra. M. and Muralikrishna. G. 2008. Purification and 
characterization of xylanase from malted ragi. European Food Shyamala Hegde, Pulla Bhatla Srinivas and G.Muralikrishna. 2009. Single 
Research and Technology, 227, 587-597 step synthesis of 4-nitophenyl ferulate for spectrophotometric assay for 

feruloyl esterases, Analytical Biochemistry, 387,  128-129Delezenne, N.M & Kok, N. 2001. Effects of fructan – type prebiotics 
on lipid metabolism. American Journal of Clinical Nutrition, 73, 456S- Shyamala Hegde & G. Muralikrishna. 2009. Isolation and partial 
458S characterization of alkaline feruloyl esterase from Aspergillus niger CFR 

1105 grown on wheat bran"(published on line in world Journal of Fincher, G. B and Stone, B. A. 1986. Cell walls and their components 
Microbiology and Biotechnology in cereal grain technology. Adv. Cereal Sci. Technol., 8, 207- 295.

Shyama Prasad Rao, R. and Muralikrishna, G. 2006; Water soluble feruloyl Gasson, M. J., Kitamura, Y., McLauuchlin, W.R., Narbad, A., Parr, A. 
arabinoxylans from   rice and ragi: changes upon malting and their J., Lindsay, E., 1998. Metabolism of ferulic acid to vanillin. Journal of 
consequence on antioxidant activity. Phytochemistry, 67, 91-99.Biological Chemistry, 273, 4163-4170

Shyama Prasad Rao, R.  and Muralikrishna, G; 2007 Structural Ghoneum, M., & Gollapudi., S 2003. Modified arabinoxylan rice bran 
characteristics of water-soluble feruloyl arabinoxylans from rice (Oryza (MGN-3/Biobran) sensitizes human T cell leukemia cells to death   
sativa) and ragi (Finger millet, Eleusine coracana): variations upon receptor (CD-95) –induced apoptosis. Cancer letters, 201, 41- 49.
malting. Food chemistry, 104, 1160-1170.

Girhammer, U and Nair, B.M 1992. Certain physical properties of 
Shyama Prasad Rao, R. Sai Manohar and Muralikrishna, G. 2007 Functional water soluble non- starch polysaccharides from wheat, rye, triticale, 
properties of   water soluble non-starch polysaccharides from rice and barley and oats. Food hydrocolloids, 6:  329- 343.
ragi, effect on dough   characteristics and baking quality- LWT, 40, 1678-

Gibson, G.R. and Roberfroid, B., 1995. Dietary modulation of the 1686.
human colonic microflora: introducing the concept of prebiotics. J. 

 Subba Rao, M.V.S.S.T. and Muralikrishna,. G; 2004. Structure analysis of Nutr. 125, 1401-1412.
arabinoxylans from native and malted finger millet  (Eleusine coracana, 

Humberstone, F.J. and Briggs, D.E., 2000. Extraction and Assay of ragi). Carbohydrate Research, 339, 2457-2463.
ferulic acid esterase from malted barley. J. Inst. Brew. 106, 21-29

Subba Rao, M.V.S.S.T; Sai Manohar and Muralikrishna, G; 2004. Functional 
Izydorczyk, M.S. and Biliaderis, C.G., 1995. Cereal arabinoxylans: Characteristics of Non-starch polysaccharides (NSP) obtained from native 
advances in structure and physicochemical properties. Carbohydr. (N and malted (M) finger millet (ragi, Eleusine coracana, Indaf-15). Food 
Polym. 28, 33- 48. Chemistry, 88, 453-460.

G. Madhavi Latha and G. Muralikrishna Isolatio., 2007, Purification Subba Rao& Muralikrishna 2006.Hemicelluloses of ragi (finger millet, 
and  partial characterization of acetic acid  esterase from malted Eleusine coracana, Indaf-15): isolation and purification of an alkali-
ragi. Journal of Agricultural and food chemistry 55, 895-902. extractable arabinoxylan from native and hemicellulose-B .J. Agri. Food. 

Chem 54, 2342-2349G. Madhavi Latha and G. Muralikrishna.2009. Effect of finger millet 
malt esterases on the functional characteristics of Non-starch Timell, T.E 1967. Recent progress   in the chemistry of wood 
polysaccharides. Food Hydrocolloids, 23, 1007-1014. hemicelluloses. Wood science and Technology, 1, 45-70.

G. Madhavilatha., P. Srinivas and G. Muralikrishna.2007. Purification Yui, T., Imada, K., Shibuya, N. and Ogawa, K., 1995. Conformation of an 
and characterization of ferulic acid esterase from malted finger arabinoxylan isolated from the rice endosperm cell wall by x-ray 
millet (Eleusine coracana, Indaf-15). Journal of Agricultural and Food diffraction and a conformational analysis. Biosci. Biotech. Biochem. 59, 
Chemistry, 55, 9704- 9712. 965-968.

It is better to light 
one small candle 
than to curse 
the darkness.

Confucius

To love the beautiful, 

to desire the good 

to do the best.

             Moses Mendelssohn
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Carbohydrates, one of the most abundant natural traditional approaches unsuitable for high-throughput 
products, plays pivotal roles in various pathologically and analytic methods. Carbohydrate complexity is a major 
physiologically important biological processes including challenge for studies focusing on interactions with other 

7 cellular recognition, adhesion, migration, invasion, biomolecules.  To circumvent these challenges, novel tools for 
communication, bacterial and viral infection, and tumor glycomics have been developed including carbohydrate 
metastasis etc. Therefore they are very important for our microarrays that have received considerable attention as an 
lives and there is no doubt that we are literally covered advanced technology for the rapid analysis of carbohydrate-
with them. Cell surface carbohydrates are either part of protein interactions. 
the protective layer that shields cells from harmful 

Carbohydrate microarrays have been applied to screen the 
physical forces or regulate interactions of cells with the  8 9interactions of carbohydrates with proteins, RNA,  whole 
environment, thus carbohydrates are involved in most 10 11cells  and viruses.  Shin and co-workers introduced a nice processes that involve cell interactions with their 

approach for constructing carbohydrate microarrays by environment including cell–cell interactions, cell motility 
immobilizing hydrazide-conjugated carbohydrates on epoxide and cell adhesion processes, differentiation, 12derived on glass slides.  The developed protocol makes use of inflammation, metabolism, fertilization, apoptosis and 
chemoselective ligation reactions between hydrazides and cell growth by the glycans which are present in biological 12epoxides.  Hydrazide conjugated carbohydrates can attached system in the form of glycoconjugates such as glycolipids, 

1 to epoxide-coated glass slides using this immobilization glycoproteins and proteoglycans.  For instance, glycan-
method gained wide popularity and received many advantages protein interactions play a crucial role in cell 
such high selectivity, compatible with other functional groups communication, cell adhesion, cell trafficking and 
(eg. thiols, amines etc), sufficient stability of both epoxides immune responses. In addition, these biomolecular 
and hydrazides during long-term storage and moreover easy interactions are also involved in deleterious disease 
preparation (eg. epoxide-coated glass slides) from processes, such as tumor metastasis, bacterial and viral 

2 commercially available amine-derivatized glass slides. infection, rheumatoid arthritis and inflammation.  
Hydrazide-conjugated carbohydrates can be easily prepared 

Aberrant expression of carbohydrates is associated with by solid-phase synthesis through solid supported amine-
many diseases and so many carbohydrate based molecules conjugated coupling with carbohydrates. Carbohydrate 
are being used successfully as medicine, relatively microarrays with a number of carbohydrate probes can 
untapped source of new drugs and thus can offer exciting facilely be constructed owing to easy preparation of a variety 

13 new therapeutic opportunities and known for drug targets of amine conjugated carbohydrates and this immobilization 
3too.  Advances in the functional understanding of strategy can be further applied to fabricate other types of 

carbohydrate-protein interactions have enabled the microarrays such as small-molecule microarrays and peptide 
development of glycomimetics that mimic the bioactive microarrays. Fabrication of carbohydrate microarrays and 
function of carbohydrates and address the drawbacks of their applications towards the studies of glycan-protein 
these leads, namely their low activity and insufficient interactions, glycan-cell interactions and profiling glycosyl 
drug-like properties. Very recently Ersnt et al. examined a transferase activities is depicted in Scheme 1.                        
nice set of approved carbohydrate-derived drugs and 

Carbohydrate microarrays prepared by the Shin investigated for the potential of carbohydrate-binding 
immobilization methodology are known for the evaluation of proteins as new drug targets and consider a brilliant ways 
glycan-binding properties of proteins and cells. For these to overcome the challenges of developing this unique class 

4 studies, the carbohydrate microarrays are treated with 
of novel therapeutics.  

fluorescent dye labeled proteins or cells, and the bound 
The significance of glycans for both basic and applied proteins or cells and visualized by using a microarray 

14,15biomedical research has stimulated a number of studies of scanner.  The protein- and cell-binding patterns 
the function of these substances over the past decades. investigated by these microarrays are in agreement with those 

14Traditional approaches such as the hemagglutination obtained from conventional solution based assays. The 
inhibition assay, enzyme-linked lectin assay, surface hydrazide-conjugated carbohydrates prepared through 

 plasmon resonance, and isothermal titration calorimetric carbohydrate microarrays are useful for the studies of glycan-
have been employed to probe glycan-protein recognition protein interactions in a very short time thereby received 

5events.  Although sufficient information about specific great popularity in glycomics research. Carbohydrate 
binding modes between carbohydrates and proteins has microarrays are successfully applicable to carried out the 
been successfully gained through X-ray crystallographic rapid assessment of a number of carbohydrate-recognition 

6and/or NMR spectroscopic techniques,  however the events with tiny amounts of carbohydrate samples as 
methods is labor-intensive and required carbohydrate compared to other techniques. Furthermore, the microarray 
samples in large amounts for the study of carbohydrate- technology is also utilized for the rapid assay of enzyme 
protein interactions that shortcoming makes the activities. The detailed protocols to prepare three hydrazide-

 

 

Carbohydrate microarrays: Study of Carbohydrate-Protein
interactions and diagnostics applications

Raju R. Kale, Virendra Prasad, Vinod K. Tiwari*
Department of Chemistry, Banaras Hindu University, Varanasi-221005, India

E-mail: tiwari_chem@yahoo.co.in , vtiwari@ucdavis.edu
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4, 477.conjugated carbohydrates including â-GlcNAc, á-Man and 
á-Fuc sugars are outlined in Scheme 2. 4. B Ernst, J L Magnani, Nat. Rev. Drug Discovery, 2009, 8, 661. 

5. (a) H Lis, N Sharon, Science, 1972,177, 949;These carbohydrate microarrays through immobilization 
of different hydrazide-conjugated carbohydrates on (b) T K Dam, C F Brewer, Chem. Rev., 2002, 102, 387.
epoxide-coated glass slides are suitable for investigating 

6. S Park, I Shin, Angew. Chem. Int. Ed., 2002, 41, 3180.
glycan-binding properties of proteins and cells for 

 7. (a) C R Bertozzi, L L Kiessling, Science, 2001, 291, 2357; (b) D B Werz, glycosyltransferase activities. The obtained protein-
R Ranzinger, S Herget, A Adibekian, C W von der Lieth, P H Seeberger, 

binding patterns by microarray technology are at par with 
ACS Chem. Biol., 2007, 2, 685

14,15 traditional methods. For assessment of catalytic 
8. S Fukui, T Feizi, C Galustian, A M Lawson, W Chai, Nat. Biotechnol., activities of glycosyl transferase, the carbohydrate 

2002, 20, 1011
microarray was f irst incubated with â-1,4-

2+ 9. M D Disney, P H Seeberger, Chem. Eur. J., 2004, 10, 3308.galactosyltransferase in the presence of UDP-Gal and Mn  
10. (a) L Nimrichter, A Gargir, M Gortler, R T Altstock,and then the resulting slide on treatment with the 

A Shtevi, O Weisshaus, E Fire, N Dotan, R L Schnaar, Glycobiology, fluorescent dye-labeled RCA  to detect the transferred 120
2004, 14, 197; (b) M D Disney, P H Seeberger, Chem. Biol., 2004, 11, 

galactose moiety. This enzyme catalyzes the transfer of 
1701

Gal to á- and â-GlcNAc. The cross-verification of these 
11. O Blixt, S Head, T Mondala, C Scanlan, M E Huflejt, R Alvarez, M C results can be done by using other methods. We hope this 

Bryan, F Fazio, D Calarese, J Stevens, N Razi, D J Stevens, J J Skehel, I 
article will provide additional stimulus to researchers for van-Die, D R Burton, I A Wilson, R Cummings, N Bovin, C H Wong and J 
future development of carbohydrate microarrays C Paulson, Proc. Natl. Acad. Sci. U. S. A., 2004,
technology to better understand of chemical biology. 101, 17033.

12. M R Lee, I Shin, Angew. Chem. Int. Ed. 2005, 44, 2881; (b) S Park, I References
Shin, Org. Lett. 2007, 9, 1675; (c) P Sungjin, R L Myung, I Shin, Nature 
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In the year 1984, Dr. H. C. Srivastava, the then Senior development programs. Though the CSIR Institutes have 
Deputy Director and Head of Chemistry and Chemical frequently been the venues for the conferences, and these 
Technology Division, Ahmedabad Textile Industry Research were well represented by the scientists from CSIR 
Association (ATIRA), conceived the idea of starting an laboratories, there has been less representation of the 
Association of persons working in, or otherwise interested Universities and other academic institutions at these 
in carbohydrate related research or industry in India. In conferences. This is an indication of the fact that 
the year 1985, a CSIR sponsored conference on Industrial carbohydrate related research is not commonly persuaded in 
Carbohydrates, was held at ATRIA, which was largely the Universities in India. My own experience has been that 
attended by scientists and technologists from even in the syllabi of teaching carbohydrate at various levels 
carbohydrate related industries and research institutions of study, the topic of carbohydrates does not get the 
from all over India. The idea of founding the Association of importance it deserves. At the annual conferences, besides 
Carbohydrate Chemists and Technologists (India), research papers, invited and plenary lectures by experts in 
materialized after the conference and it was the modest specialized fields are the main attractions for the delegates. 
beginning of the Association. Dr. Srivastava became the 

Initially the full papers, presented at the conference, were 
founder President of the conference and continued in that 

cyclostyled and bound in book form was distributed to the 
position till his death in the year 1995. The Association has 

delegates, but this practice has been irregular. With effect 
thrived under his leadership and continued to be so during 

from VII conference in 1991 at Dehra Dun, the practice of 
the later period as well. The Association provides a 

publishing full papers in the form of a series of books, “Trends 
common platform for persons form carbohydrate related 

in Carbohydrate Chemistry”, was started due to effort of Dr. P. 
industry on one hand and scientists and technologists 

L. Soni. So far twelve volume of this series publication have 
working in the field of carbohydrate chemistry in academic 

been published. Periodically the Association has been 
and research institute on the other hand, to exchange 

receiving requests from the industries for HRD in their related 
ideas, developments and industrial requirements related 

fields, and such requests have been successfully met with. 
to carbohydrates.

Similarly interaction between representative from the 
An important annual event of ACCTI is to hold conferences industries and research personals frequently take place at the 
at various academics and research institutes in different conferences, which has resulted, in benefit to both the 
parts of country, where lectures and research work on parties. Assignments of small R&D projects to institutions have 
carbohydrate related fields are presented. Thus, so far 17 resulted as due to the interaction between the industry and 
conferences were held in different parts of the country. research persons.
The work presented at the annual conferences of the 

Important office bearers of the Association:
Association is published in a book form and additionally the 

President Period Secretary PeriodAssociation also publishes a Carbohydrate News Letter 
Dr. H. C. Srivastava 1984-1994 Dr. M. M. Gharia 1984-1992(CNL) and hosts a Website www.geocities.com/acctindia.

Dr. N. K. Mathur 1995-2000 Dr. P. L. Soni 1993- 2004Since a large number of new participants and members of 
Dr. B. P. Chatterjee 2001-2004 Dr. A. K. Sen 2005-2008ACCTI have enrolled, a brief history of the Association shall 

be presented for their benefit. Seventeen Carbohydrate Dr. P. L. Soni 2005-2008 Dr. N.K. Khare 2008- Present
Conferences have been held up to 2002 in different regions Dr. H.C. Trivedi 2008-Present
of the country. These conferences are held in joint Year-wise venues of Carbohydrate Conferences:
auspicious of a host institute and ACCT(I). In a particular 

Year          Conference No & placeconference the host institute decides the main theme of 
1984-85 I Ahmedabad Textile Industry Research Institute, the conference. The theme of the first conference was, 

(ATRIA), Ahmedabadindustrial carbohydrates, while that of the V-conference 
at Jodhpur was Guar Gum industry and galactomannan 1986 II Ahmedabad Textile Industry Research Institute, 
polysaccharides, and that of XIV-conference at IIT Madras, (ATRIA), Ahmedabad
Chennai was 'Carbohydrate Research at the Interface of 1987 III Central Food Technological Research Institute, 
Chemistry, Biology and Medicine'. (CFTRI), Mysore

1988 IV Indian Association for the Cultivation of The purpose of organizing these conferences has been to 
Science, Kolkataprovide a common platform to the scientists and industries 

for exchange of views, technical information and 1989 V University of Jodhpur, (JNV University), 
development in carbohydrate related fields. The Jodhpur
conferences are widely attended by academicians, 1990 VI Indian Institute of Chemical Technology, (IICT), 
technologists and representatives of industries, who have Hyderabad
common interest in carbohydrate related research and 

1991 VII Forest Research Institute, (FRI), Dehra Dun

(First Dr. H.C. Srivastava memorial lecture)

A Brief History of the Association of Carbohydrate Chemists and
Technologists (India)

By Prof. N. K. Mathur
(Ex. President of the Association)

54, Devnagar, Jodhpur (Rajasthan), 342008, tel. 0291-756170
e-mail atulmathur00@sify.com 
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1992 VIII Regional Research Laboratory, (RRL), The Association is a non-profit organization, registered under 
Thiruvananthapuram the Gujarat Society Registration Act No. 1860/ Reg. No. 1928/ 

Ahmedabad/ Dated 17.12.1990. Presently the headquarters of 1993 IX Central Drug Research Institute (CDRI), 
the Association is at the Forest Research Institute at Dehra Lucknow
Dun.1994 - No Conference held

The main aim of the Association has been to foster 1995 X Sardar Patel University, Vallabh Vidya 
advancement of knowledge in the field of carbohydrates, Nagar,  Gujarat
leading to improvements in the basic research and 1996 XI Indian Institute of Chemical Biology, (IICB), 
developments of new technologies for carbohydrate related Jadavpur,  Kolkata
the allied industries e.g. sugar and it's down stream products, 

1997 XII Lucknow University, Lucknow
textiles, paper, food and pharmaceuticals etc. Special 

1998 XIII Forest Research Institute, (FRI), Dehra Dun emphasis is being paid to export-oriented industries and 
1999 XIV Indian Institute of Technology, (IIT), industries important to consumers. 

Chennai
In the XIII carbohydrate Conference (Dehra Dun, 1998), it was 

2000 XV Sardar Patel University, Vallabh Vidya decided to constitute cash award and citations for best oral 
Nagar, Gujarat and poster presentations to research scholars of below 30 

2001 XVI Central Tuber Crop Research Institute years of age and this tradition is now continuing.
(CTCRI), Thiruvananthapuram

The Association has Patron members, Life members, Ordinary 
2002 XVII Central Food Technological Research 

members and Institutional members. The membership form 
Institute, (CFTRI), Mysore

may be obtained from the Secretary or CNL or from the Web 
2003 XVIII Indian Association for the Cultivation of site of the Association. The elections for the office bearers of 

Science, Kolkata the Association are held during the annual conference 
2004 XIX Forest Research Institute, (FRI), Dehra Dun (alternate years). Some amendments in the constitution of the 

Associations were proposed and implemented with effect 2005 XX Chemistry Dept., University of Lucknow, 
form 1998.Lucknow

2006 XXI Chemistry Dept., University of Delhi, Delhi During the annual meeting there has been a practice 
of holding an open house to permit the participants, 2007 XXII NIPER, SAS Nagar, Chandigarh.
particularly those who did not present a paper and 2008 XXIII Chemistry Dept. Bhavnagar University, 
representative from the industry to express their views and Bhavnagar (Gujarat) 
requirements or expectations from the Association.

CARBO XXIII INAUGURATION CEREMONY AT BHAVNAGAR UNIVERSITY
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The Annual General Body meeting of the Association of individuals from Industries who can attend the next CARBO so 
Carbohydrate Chemists and Technologists (India) was that fund raising for ICS can be evaluated. Dr. A. K. Sen was 
organized by the Department of Chemistry, Bhavnagar given the overall responsibility toward organization of the 

nd conference.University, Bhavnagar (Gujarat) on 22  January, 2009 at 
the auditorium. Thirty-four members of the Association 

Owing to the forthcoming International Carbohydrate 
attended the meeting. 

Symposium and limited bandwidth of the current website of 
the Association which is hosted in a free Yahoo Geocities President, Dr. P. L. Soni, delivered the introductory 
domain, members of the Association has agreed and speech. Dr. A. K. Sen, Secretary of the ACCT(I), then read 
earmarked Rs. 20000-25000 to have its own website with out the minutes of the previous AGB meeting held during 
domain name as well as higher bandwidth. It was proposed by the XXII Carbohydrate Conference which was organized by 
Dr. Naveen Khare and seconded by Prof. B. P. Nagori.the Department of Medicinal Chemistry, National Institute 

of Pharmaceutical Education and Research (NIPER), 
It was also finalized by the members that the venue of next 

Mohali. The minutes were accepted unanimously: 
XXIV Carbohydrate Conference (CARBO XXIV) would be at 

Proposed by Prof. N. K. Mathur and seconded by Dr. Vineet 
Jodhpur in November or December 2009 at Lachoo Memorial 

Kumar Madan
College of Science & Technology under the dynamic leadership 
of Prof. B. P. Nagori, Director (Pharmacy Wing). Dr. Nagori Dr. A. K. Sen then described the previous years' activities of 
extended the invitation to one and all for the next CARBO XXIV the Association. The meeting of the Executive Committee 

st with typical Rajasthan catchphrase “padharo mhare desh”. members was held on 21  January 2009, in the evening 
Members also discussed the venue for XXV Carbohydrate where the EC members exchanged there views for the 
Conference (Silver Jubilee year) for 2010 which may be at betterment of the activities of the Association.
F.R.I., N.C.L., I.I.Sc. or I.I.C.B. It was decided that the 

The treasurer of the Association Dr. P. K. Gupta then 
concerned Institutions should attend the next meeting with 

presented the audited 'Statement of Accounts' of the 
definite proposals, based on the merit of which the venue for 

ACCT(I), After a brief discussion, the 'Statement of 
the 2010 meeting would be finalized.

Accounts' was accepted by the members. It was proposed 
Members thanked Editor in Chief of Trends in Carbohydrate by Dr. D. K. Singh and seconded by Dr. B. P. Nagori. The 
Research (TCR), Dr. P. L. Soni, for successfully launching of this members also passed the revised new membership fee 
peer reviewed quarterly e-journal with distinguished panel of which was proposed in the last AGM:  Life membership fee: 
editors and members of advisory board from India & abroad. Rs. 2000.00 for academicians & Rs. 4000.00 for persons 
The TCR, an endeavor of the ACCTI, is an international from industry, Rs. 500.00 per year for ordinary 
scientific journal devoted for promotion and utilization of membership, Rs 100000.00 for Patrons with effect from 
latest research and developments related to various scientific 01.01.08. The Institutional fee and the admission fee were 
and technological aspects of carbohydrates. The journal was abolished.
inaugurated by Mr. Udai Merchant, the Chief Guest of the XXIII 

Dr. Naveen Khare, Hon. Editor of the Carbohydrate News 
Carbohydrate Conference on 22 January, 2009. Members were 

Letter (CNL), then placed the 'Statement of Accounts' of 
sure that the publication of TCR will definitely affect the 

CNL (Issue – 8 and Issue – 9) which was accepted 
dynamics of Carbohydrate science & technology in this 

unanimously, proposed by Dr. Sanjai Nathani and seconded 
country and the world around. Dr. Soni urged that 

by Dr. Parth Chatterjee and Dr. Vinod K. Tewari. The CNL is 
Carbohydrate Chemists from India & abroad to come forward 

currently published once a year on 'no loss no gain' basis. 
and support this international e-journal by contributing their 

The publication of the CNL is partially sponsored by the 
best piece of research work related to various scientific and 

ACCT(I) and also from the earnings from the 
technological aspects of carbohydrates. The aims and scopes 

advertisements. The members also passed the revised 
as well as guidelines of the TCR were published in 

advertisement rates which were proposed by Dr. Naveen 
Carbohydrate News Letter (Issue 9) and also available from its 

Khare in the last AGM: Rs. 3000.00 for back cover page, Rs. 
website www.trendscarbo.com.

2500.00 for inside cover page, Rs. 2000.00 for full page. 
The GB also thanked Prof. N. K. Mathur for giving the first Dr. The members also requested the industrial houses to come 
H. C. Srivastava memorial lecture and he was honoured with a forward to sustain the CNL.
medal and a cash award of Rs. 10,000.00 by the Association. A 

Dr. A. K. Sen then described the status of the International 
proposal, which was initiated at the AGM of CARBO XXII at 

Carbohydrate Conference. The Members discussed about 
NIPER that ACCTI should institute a Fellow of ACCTI (FACCTI) 

the successful hosting of International Carbohydrate 
commendation, was finalized at the AGM at Bhavnagar. It was 

Symposium (ICS) in 2014. There was a proposal to 
decided that the event would be initiated during the 25th year 

simultaneously host satellite conferences before and after 
of the Association. A committee, comprising of Prof. N. K. 

the International Carbohydrate Conference (2014). Dr. A. 
Mathur, Dr. R. P. Tripathi, Dr. G. Muralikrishna and Dr. B. Ray 

K. Sen requested every one to come forward with definite 
was formed which will decide the protocol for selecting the 

proposal by next conference. Initially two committees 
awardees.

would be framed viz. scientific and fund raising. Mr. 
Since the present executive committee of the Association had Dhuldhoya was given the responsibility to contact the 

MINUTES OF THE ANNUAL GENERAL BODY MEETING-2008
(Held on 22.01.2009 at the Bhavnagar University, Bhavnagar, Gujarat)
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already completed two terms, the President then initiated created by amending the by laws of the Association 
the process of for the election of the new executive unanimously. This was proposed by Dr. A. K. Sen and seconded 
committee. The members requested Dr. Soni to remain the by Prof. Naveen Khare. The house then selected the following 
President of the Association. But he expressed his inability executive members for the term 2009-2010 after elaborate 
to continue for another term owing to the constraints of discussion.
the by-laws of the Association. A new post of Advisor was 

Name Post Proposed by Seconded by 
Dr. P.L. Soni Advisor Dr. G. Muralikrishna Dr. Vinod Tewari 
Dr. H.C. Trivedi President Dr. P. L. Soni Dr. N. K. Mathur 
Dr. Asish Kumar Sen Vice President Dr. Hasi Das Dr. B. ray 
Mr. N. C. Dhuldhoya Vice President 

(Industry) 
Dr. D. K. Singh Dr. Naveen Khare 

Dr. Naveen Khare Honorary Secretary Dr. G. Muralikrishna Dr. Vineet Kumar 
Dr. R. P. Tripathi Joint Secretary Dr. B. Ray Dr. Vinod Tewari 
Dr. P. K. Gupta Treasurer Dr. Sanjay Nathani Dr. R. P. Tripathi 
Dr. K.P.R. Kartha Executive Member Dr. P.L. Soni Dr. Naveen Khare 
Dr. D. K. Singh Executive Member Dr. Vineet Kumar Dr. Hasi Das 
Mr. P. K. Hissaria Executive Member Dr. B. P. Nagori Dr. R. P.Tripathi 
Dr. G. Muralikrishna Executive Member Dr. A. K. Sen Dr. T. E. Abraham  
Dr. B. Ray Executive Member Dr. A. K. Sen Dr. Naveen Khare 
Dr. Vinod Tewari Executive Member Dr. R. P. Tripathi Dr. P. L. Soni 
Dr. B. P. Nagori Executive Member Dr. Naveen Khare Dr. N. K. Mathur 
Dr. T. Emilia 
Abraham Executive Member 

Dr. P. L. Soni Dr. G. Muralikrishna 

Dr. J. H. Trivedi Executive Member Dr. Sanjay Nathani Dr. Avani Umatt 
 

It was also decided that the new Executive Committee with a vote of thanks to the chair by the Naveen Khare.
would take over the charge with immediate effect. The Naveen Khare (Secretary)
meeting lasted for nearly two hours and was concluded 
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The Association of Carbohydrate Chemists and She is Faculty member and course teacher of Dr. B.R. 
Technologists of India (ACCTI) is privileged to honour the Ambedkar Center for Biomedical Research, Delhi University 
most successful chemists, biologists and technologists in since 1998. She has successfully completed many Research 
the country who are working in the field of Glycoscience. Projects funded by Government of India since 1985.
Recently, Dr. Ms. Hasi Das was awarded the Life Time She has more than fifty research publications to her credit in 
Achievement award for the year 2008 at CARBO XXIV held national & international journals of repute and one Patent was 
at Bhavnagar University, Bhavnagar (Gujarat) in Jan. 2009. granted to her while three patents were also filed by her. 
Dr. Hasi R. Das, presently Scientist G at Institute of Fifteen students were awarded their Ph.D. degrees under her 
Genomics & Integrative Biology, Delhi where she is working erudite supervision. 
since 1985, was born on August 8, 1950. She has graduated A Book on “New Lectins” is published based on purification of 
(1969) and post graduated (1971, silver medalist) from lectins in the laboratory by Hasi Das and Rakha H. Das.
Calcutta University and also received her Ph.D. degree 

She is Life member to Society for Biological Chemist from (1976) in Biochemistry from the same university. After one 
1987, International Society for Lectins from 1992, Society for year of her postdoctoral research at Bose Institute she 
Plant Biochemistry and Biotechnology from 1990, Association joined to the leading carbohydrate chemist, Prof. Roger 
of Carbohydrate Chemists & Technologists from 1997, Indian Jeanloz's laboratory at Harvard University.
Science Congress Association from 1997, Association of 

She was awarded P.A. Kurup Endowment Award for the year Microbiologist of India from 1997 and Biotechnology Society of 
2007 for the contribution in the Medical Science by the India from 1999. She has also delivered many Invited lectures 
Society of Biological Chemist (India) and she was also in various Symposia.
awarded travel grant from DBT and INSA for presenting paper 
in the International symposium in USA (March 2007). She was 
awarded Calten best paper award for the paper “Anti-
inflammatory effect of SR-001 in murine macrophages” at 
20th Annual Conference of Indian Rheumatology Association, 
India; 2005, to her Ph.D. student Mr. Sunil Kumar Raghav. Dr. 
M. J. Thirumalachar award for the paper entitled 
“Characterization of a LPS mutant of M. ciceri strain Rcd301” 
at International conference on Biosciences, Biotechnology 
and Biodiversity analysis, Oct 2005, to the  Ph.D. student Mr. 
Praveen Agarwal. Awarded best paper presentation to Ms. 
Monika Pathak for the paper entitle “Studies on rhizobial 
lipopolysaccharide ( LPS) mutants and genes involved in LPS 
biosinthesis: XV Carbohydrate conference at Trivandrum, 
December 2001. 

Dr. Hasi Das and her group's research works at the Institute Identification of SL-I lectin  gene (AY585523), 
of Genomics & Integrative Biology, Delhi, led to very major the physiological role of this lectin in the plant 
fundamental discoveries in understanding lectin biology is unveiled (Plant Mol.Biol., : 62, 529-545, 
including functions of lectins in the host. The role of lectins 2006). 
in host –Rhizobium interactions that lead to nodulation was 

Her laboratory has developed transconjugants 
published in Biochim. Biophy. Acta (1117, 114-119, 1992 & 

by Tn5 mutagenesis of various rhizobial 
1381, 7-11, 1998) were highly cited publications. Then 

strains, which are of immense importance for 
generating trnsconjugants by Tn5 mutagenesis her group 

agriculture and environment. Generated 
demonstrated rhizobial lipopolysaccharides are the 

halotolerant mutants of S. meliloti, Bradyrhizobium, M. 
ligands for root lectins through a series of publications in 

cicerei and S. saheli, can grow and infect legumes in salinity. 
national and international journals (Biochem. Mol. Biol. 

Acid tolerant mutant isolated from M. ciceri not only survives 
Intl.  44, 777-786, 1998., Bioscience Reports: 19, 219-225, 

in high acidic soil but can alter the pH of the soil to nutral. The 
1999.  Microbiol. Res. 158, 187-194, 2003. Glycocon. J. 19, 

halotolerant mutants generated from M. ciceri and S. saheli  
395-402, 2003. Trends Carbohy. Chem. 8, 47-53, 2003. Ind. 

can infect legumes producing healthier nodules with higher 
J.Biochem. Biophys. 41, 89-95, 2004 Cur. Microbiol, 56, 48-

nitrogen fixation ability and able to cross  infect other host 
54, 2008).

plants. 
Among various vegetative tissue lectins isolated in her 

Carbohydrate binding proteins, Lectins are known to be 
laboratory (Lectins; Biol. Biochem. Clin.  Biochem.  9, 35-

present ubiquitously. Dr. Das's group also worked on fresh 
43, 1993.,Bioscience Reports, 19, 227-234, 1999. Foods for 

water fish lectins, which were demonstrated to be used as 
Human Nutrition ; 55, 243-253, 2000. Biochemistry 

diagnostic tool also ( Biochim. Biophys Acta, 1036, 162-165, 
(Moscow), 74 (3),404-411, 2009),  the peanut stem lectin 

1990,  Ind. J. Biochem. Biophys 27, 464-470, 1990; Carbohydr. 
SL I  was the most promising one (Ind. J. Biochem. Biophys. 

Res, 213, 251-261.1991;  Ind. J. Clin. Biochem16, 181-184, 
34, 72-75, 1997. Glycocon. J. 11, 282-285, 1994). 

Life Time Achievement Award - 2008

The most significant life-time research contributions of Dr. Hasi Das
(work done in India only)
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2001. Fish Phys. Biochem. 25, 121-129, 2002). marker (Glycocon. J: 23, 167-173, 2006, Glycocon. J. in press, 
2009) . Her contribution to study the mechanism of action of 

During last few years she has done pioneering work on 
DNAzymes on inos deserves appreciation undoubtedly (FEBS 

rheumatoid arthritis (RA). Her observations on distinct 
Letters : 580, 2046-2052, 2006).

allele distribution of TNF microsatellites and their 
association with RA are very interesting (Arch. Med. Res.: Details of technologies developed.
36, 555-559, 2005.; Mediators of Inflammation, 12682, 1-

The method developed for identification of rhizobia in soil 
5, 2006).. Her major contributions are on mannose-binding 

using lectin as a probe is useful in selecting crop plantation on 
lectin (MBL) and its gene. Polymorphism in 54 codon of MBL 

the basis of soil rhizobial populations (Patent #, 191501). 
gene in Indian population appears to be protective while 
the same polymorphism reported to be associated with Autoantibody against MBL was reported from her laboratory 
pathogenesis of RA in other population (J.Hum. Genet. : and that could be used as better serological marker( US 
50, 583-591, 2005).  The mechanism of autoantibody patent). Considering SNP in the first intron of MBL gene a rapid 
formation against MBL in rheumatoid arthritis was also and accurate genetic test for predicting the genetic 
demonstrated by her group (J. Autoimmun. : 27, 125-133, susceptibility of RA has also been developed. 
2006. Clin. Biochem. 41, 97-102. 2008. Nitric Oxide, 

The most effective disease-modifying anti-rheumatic drugs 
Biology and Chemistry; 18 (4), 266-273, 2008). 

(DMARDs) have severe side effects and very expensive. The 
Her contribution towards searching for alternatives to use of herbal therapy or alternative medicine is becoming an 
modern medicines for the treatment of RA is hopeful in increasingly attractive approach for the treatment of RA. 
bringing some new therapeutics for RA (J. Active compounds isolated from medicinal plants promise in 
Ethnopharmacology : 104, 234-239, 2006. Euro. J. Pharm.: developing alternative therapeutics for RA Four such active 
560, 69-80, 2007, Acta Hort, 756, 389- 398, 2007). She has compounds have been characteized one of which found to be 
made fundamental observations on altered expression and newly identified compound and patented ( US patent). This 
glycosylation pattern of proteins associated with active compound also showed higher promise as an anti-
rheumatoid arthritis and that may also lead to find disease inflammatory compound in comparison to others. 

NEW AWARDS - ACCTI proposal, which was initiated at the and members of advisory board from India & abroad. The TCR 
AGM of CARBO XXII at NIPER (2007) that ACCTI should is an international scientific journal devoted for promotion 
institute a Fellow of ACCTI (FACCTI) commendation, was and utilization of latest research and developments related 
finalized at the AGM at Bhavnagar. It was decided that the to various scientific and technological aspects of 
event would be initiated during the 25th year of the carbohydrates. The publication of TCR will definitely affect 
Association. A committee, comprising of Prof. N. K. Mathur, the dynamics of Carbohydrate science & technology in this 
Dr. R. P. Tripathi, Dr. G. Muralikrishna and Dr. B. Ray was country and the world around. 
formed which will decide the protocol for selecting the 

The ACCTI was founded in 1986 to provide a common platform 
awardees.

for people from carbohydrate related industry on one hand 
A second proposal was initiated in AGBM held at the last and scientists and technologists working in the field of 
CARBO XXIII at Bhavnagar for giving away an award for carbohydrate chemistry in academic and research institutes 
younger scientist by ACCTI once in two years starting from on the other hand, to exchange ideas, developments and 
silver jubilee conference (CARBO XXV). Dr. P.L. Soni has industrial requirements related to carbohydrates. The ACCTI, 
proposed the name as NATIONAL AWARD for MERITORIOUS in collaboration with R&D institutes and Universities, provide 
PERFORMANCE in CARBOHYDRATE SCIENCE. Members are a productive platform through annual conferences to a wide 
requested to prepare guidelines for the applicants which array of the researchers, technocrats, academicians, 
will be discussed at next AGBM, CARBO-XXIV at Jodhpur. industrialists and planners. 

Dr. Soni also proposes to give one more award from This is a matter of pride and pleasure that the ACCTI in 
quarterly e-journal Trends in Carbohydrate Research (TCR) collaboration with International Carbohydrate Organization, 
once in two year. This would be the best paper award to is also going to host the first International Carbohydrate 
TCR authors, value of the award may be Rs.10000.00 or Symposium in India in 2014.
USD  250.00. Kindly give your valuable comments on this 

May we request Carbohydrate Chemists from India & abroad to 
too at next AGBM at CARBO-XXIV (Jodhpur).

come forward and support this international e journal by 
TRENDS IN CARBOHYDRATE RESEARCH (TCR)- It gives us contributing their best piece of research work related to 
immense pleasure to inform you that Association of various scientific and technological aspects of Carbohydrates. 
Carbohydrate Chemists & Technologists, India (ACCTI) has The aims and scopes as well as guidelines of the TCR were 
successfully launched Trends in Carbohydrate Research published in its website www.trendscarbo.com and in 
(TCR) on January 22, 2009 at XXIII Carbohydrate Carbohydrate News Letter (Issue 9) which is also available at 
Conference, which is a peer reviewed quarterly ACCTI website www.geocities.com/acctindia.
International e journal with distinguished panel of editors 

Honour/Awards
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Name of the 
student 

Title of the Ph.D. thesis (year) 

Chithra M                                  
(CSIR Fellow)  

Xylanases from ragi malt and its use in the preparation of xylo-
oligosaccharides from cereal brans. (Faculty Biotechnology, 
December -2008) 

 

Madhavi Latha                          
(CSIR Fellow) 

Esterases from finger millet malt and their effect on the functionality 
of cereal non-starchy polysaccharides. (Faculty Biotechnology, 
September- 2009) 

 

Anitha Gopal  

(CSIR- SRF) 

A comparative study of cereal starch digestibility by pancreatic 
alpha amylase and effect of water-soluble polysaccharides. (Faculty 
Biochemistry, September 2009) 

 

VISIT ABROAD- Dr. Vinod K. Tiwari, who is 'Carbohydrate Conference' every year. Only research scholars, 
associated with Banaras Hindu University research associates etc. (below the age of 30) are eligible for 
(BHU), at present working on 'Development this award. At the XXIII Carbohydrate Conference, held during 
of Novel Intramolecular Glycosidic Bond Jan. 22-24, 2009 at Chemistry Department, Bhavnagar 
Formation' with Prof. Dr. Richard R. University, Bhavnagar (Gujarat), paper entitled; “Chemical 
Schmidt, Universitat Konstanz, Germany. and anti-HSV properties of a sulphated xylomannan generated 
He was born in Bihar, India in 1976. After his from Sebdenia polydactyla” by Tuhin Ghosh, Utpal Adhikari, 

M.Sc. (1998) from BHU, he worked on Carbohydrate based Pinaki Mandal, Elsa Beatriz Damonte, and Bimalendu Ray was 
biodynamic agents under the guidance of Dr. R. P. Tripathi, judged as the best oral presentation. The paper entitled 
Central Drug Research Institute, Lucknow for his Ph.D. “Synthesis of polyfunctional  alkenoyl and alkanoyl C-
degree (2004). He has interest on Benzotriazole glycosides and their a-glucosidase inhibitory activity” by 
Methodology since 2005 through his Adjunct Postdoctoral Surendra Singh Bisht, Anindra Sharma, Arvind K. Srivastva and 
research with Prof. A. R. Katritzky, UF, USA. He worked on Rama P. Tripathi was judged the best poster presentation. We 
'Chemoenzymatic Synthesis of Comlex Carbohydrate express our heartiest congratulation to Mr. Tuhin Ghosh and Mr. 
Molecules' as Visiting Postdoctoral Fellow with Prof. Xi Surendra Singh Bisht.
Chen at UC Davis, California, USA (2007). He was offered a 

TUHIN GHOSH - is presently working as Ph.D. 
Lecturership at Bundelkhand University, Jhansi (2004-

scholar (JRF) in the Natural Products 
2005) before being appointed in BHU, India (2005-

Laboratory, Department of Chemistry at The 
continued) where he started his independent research 

University of Burdwan, West Bengal under the 
career. His ongoing research on Novel Synthetic 

supervision of Dr. Bimalendu Ray, since 
Methodology and Carbohydrate Chemistry has been 

October, 2007. His thesis work is on 
supported for grant-in-aid from DST (2005-2008), CSIR 

“Polysaccharides from marine algae: Isolation, 
(2008-2011) and UGC, India (2009-2012). 

structural features and biological activities”. He completed 
stProf. B.P. Chatterjee - was invited scientists at Institute of his B.Sc. (Chemistry) with 1  class from Hooghly Mohsin 

Molecular Science, Okzaki, Japan from May- August, 2009 College, Chinsurah, West Bengal affiliated to The University of 
and is also invited to give a talk in 20th International Burdwan in the year 2005 and M.Sc. (Organic Chemistry) with 

stSymposium on Glycoconjugates (Glyco XX), to be held in 1  class from The University of Burdwan in the year 2007. 
San Juan, Puerto Rico from November 29 - December, Subsequently, he had also qualified for the December 2006 
2009. He has been nominated by the Executive committee CSIR-NET (JRF) in chemical sciences and then joined Dr. B. 
of 96th Indian Science Congress at NEHU, Shillong as the Ray's group. Now, he is actively engaged in scientific research 
Treasurer of The Indian Science Congress for the interim work related to Carbohydrate and Natural Products.
period 2009-2010.

Besides his devotion in scientific research, he has interest in 
Prof. Tanmaya Pathak- of the Department of Chemistry, computer science and likes to interact with different people. 
Indian Institute of Technology, Kharagpur has been His hobbies include reading, writing small article and listening 
selected as a member of the Editorial Board of music. He aspires to contribute significantly in the field of 
Carbohydrate research published by Elsevier. science in his life.

Dr. G. Murlikrishna - Scientist-F, (Deputy Director), SURENDRA SINGH BISHT - Surendra Singh Bisht 
Department of Biochemistry & Nutrition, C.F.T.R.I, Mysore, is currently working as Senior Research Fellow 
whose three Ph.D. students were awarded Ph.D. Degrees (CSIR) at Medicinal and Process Chemistry 
recently by the University of Mysore. division, Central Drug Research Institute, 

Lucknow. His Ph.D. work is on Synthesis of New 
A n t i t u b e r c u l a r  a g e n t s  B a s e d  o n  
Carbohydrates, Aromatics and Heterocycles 

under the supervision of Dr. R. P. Tripathi, CDRI, Lucknow. He 
has done graduation & post graduation from Kumaun 
University in 2003

His area of research interest is Design and synthesis of anti-
tubercular agents, Precise synthesis of Heterocyclic and 
Aromatic compounds, their biological evaluation in different 
pharmacologically active profiles such as anti-tubercular, anti- 
diabitic and on Synthesis of carbohydrate based 
pharmacologically active compounds, their biological 
evaluation as anti-tubercular, anti-diabites, Development of 
new synthetic methodologies, Receptor based designing and 
synthesis of new bioactive molecules, Spectroscopic 

ACCTI YOUNG SCIENTIST AWARDS, 2008 characterization of various desired and undesired products in 
organic reactions and Asymmetric synthesis.

To encourage young students, the Association of 
Carbohydrate Chemists & Technologists (India) gives cash He has three poster presentation in various conferences and 
award of Rs. 1000.00 (Rupees one thousand only) and a six research publications in International journals to his credit 
citation for the best oral/poster presentation at the and has also qualified for CSIR-JRF-NET examination.
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MS. LUCID COLLOIDS LIMITED AWARD- 2008 K.B. TRIVEDI - has passed her B.Ed. 
examination in the year April 2003 and M.Sc. 

To encourage research on hydrocolloids, Ms. Lucid Colloids 
examination with Organic Chemistry as 

Limited, Mumbai, offers a cash award of Rs. 5000.00 
specialization in the year April 2005 securing 

(Rupees five thousand only) and a citation for the best 
79% and 64% marks respectively from Sardar 

paper presentation on hydrocolloids since 2003. At the 
Patel University, Vallabh Vidyanagr, Gujarat. 

XXIII Carbohydrate Conference, held during Jan. 22-24, 
She is serving as a Lecturer at Natubhai V. Patel 

2009 at Chemistry Department, Bhavnagar University, 
college of Pure and Applied Sciences, Vallabh Vidyanagr since 

Bhavnagar (Gujarat), the paper entitled “Graft 
2005. She is also pursuing her Ph.D. programme at Post 

copolymerization of acrylonitrile onto sodium salt of 
Graduate Department of Chemistry, Sardar Patel University 

partially caboxymethylated tamarind kernel powder” by 
under the guidance of Dr. K.H. Patel and Prof. H.C. Trivedi 

K.B. Trivedi, J.H. Trivedi, K.H. Patel and H.C. Trivedi was 
since 2005. During her Ph.D. studies she was awarded 

selected for the award. We express our heartiest 
scholarship of Rs.45,000/- by KEMROCK Industries, Halol, 

congratulation to Ms. K.B. Trivedi.
Gujarat for carrying out her research work in the area of 
p o l y m e r  c h e m i s t r y.  S h e  h a d  a t t e n d e d  n i n e  
conferences/seminars at National level. 

CARBO – XXIII was held at Court Hall, Bhavnagar University, the inaugural function and Prof Trivedi had given the brief 
nd th information of Bhavnagar University, which included research Bhavnagar during 22 January to 24  January, 2009. This 

activities carried out by the Bhavnagar University. The conference was jointly organized by Department of 
Organizing Secretary Prof N C Desai had introduced the Chemistry, Bhavnagar University, Bhavnagar and 
Department of Chemistry, Bhavnagar University, Bhavnagar Association of Carbohydrate Chemists and Technologists 
and expressed the vote of thanks. (India). 160 participants from all over county had attended 

and actively participated in the deliberations and in the 
The lifetime achievement award ceremony was held in the 

poster sessions. Looking to the importance of 
inaugural session and the lifetime achievements award was 

carbohydrate chemistry in day to day life, the main theme 
given to Dr. Hasi Das, Acting Director, Institute of Genomic and 

was based on recent trends in chemistry and biology of 
Integrity Biology, New Delhi, and she has delivered a lecture 

carbohydrate and its applications. The following topics 
on “The Role of Glycosylation in Rheumatod Arthritis and 

were covered during the three days. 
Search for Glycoprotein Markers”. The lifetime achievement 
award was given for her valuable contribution in the field of lPlants and Microbial Polysaccharides : Isolation, 
Drug Carbohydrate Chemistry. Structure, Function and Analysis

During these three days of CARBO-XXIII, 8 technical sessions lStarch, Cellulose, Gums and other Industrial 
were held. 6 plenary lectures, 19 invited lectures, and 21 oral Polysaccharides
presentations were delivered by the eminent scientists, 

lGlycobiology / Glycomics and Glycotechnology stprofessors and technocrats from all over country. The 1  
lCarbohydrates – based drugs technical session was started with a plenary lecture by Prof V S 

Parmar, Board of Research Studies, University of Delhi on the 
lChemical modification.

subject “Greener Synthesis of Novel, Modified Nucleosides 
lAdvances in Carbohydrates Applications and Biophysical Studies on Oligonucleotides having C-

ndNucleoside Monomers”. The 2  technical session was chaired 
lSt ructure  and  synthes i s  o f  Complex  rdby Dr. Ashok Prasad. The 3  technical session was chaired by Dr. 

Carbohydrates. thR P Shukla and 4  technical session chaired by Dr. N K Mathur. 
th thAt the inaugural session, nearly 300 delegates including The 5  technical session was chaired by Dr. R P Tripathi, 6  

thlocal science faculty members, scientists from Central Salt technical session was chaired Dr. S N Moorthy. 7  technical 
thand Marine Chemical Research Institute and other session was chaired Dr. A K Sen. 8  technical session was 

technocrats had attended the function. Shri Uday chaired Dr. N K Khare. 
Merchant, Managing Director, Lucid Group, Mumbai was 

In the evening, the annual general body meeting was held on Chief Guest of the function. Dr. P K Ghosh, Director, 
rd22  January, 2009 at the Court Hall, Bhavnagar University. The CSMCRI, Bhavnagar and Dr. A M Prabhakar, Advisor, Gujarat 

audited account was passed by the general body. Prof. H C Council on Science & Technology, Gandhinagar were 
Trivedi, Vice Chancellor of the Bhavnagar University was Guests of Honor. Dr. P L Soni, President of ACCT had 
unanimously elected as President of the association for the addressed the gathering and graces the occasion. Prof. A K 
period of two years. Other members are elected as PL Soni Sen had given the brief report of the activities of 
Advisor, Vice President AK Sen, Vice President (Industry) N C association of year 2008-09. Prof H C Trivedi, Chief Patron 
Dhuldhoya, Hon. Secretary Naveen Khare, Joint Secretary R P and  Vice Chancellor, Bhavnagar University had presided 

Organizing Secretary Report on CARBO – XXIII
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Tripathi, Treasurer, P K Gupta, Executive members P K journal on the trends in carbohydrate research by Dr. P L Soni. 
Hissria, Dr D K Singh, Dr. G Murli Krishnan, Dr. B Ray, Dr. This is a shining event in the history of Association of 
Vinod Tewari, Dr. V P Nagori, Dr. P Emilia Abraham, Dr J H Carbohydrate Chemists and Technologists (India). 
Trivedi and Dr. K P R Kartha. 

The conference was very successful and participants have 
rd expressed their satisfaction in the concluding remarks. And The poster session was held on 23  January, 2009 and 21 

this CARBO – XXIII conference has given Rs. 1 lac as a token posters were displayed by different scientists.  Poster 
contribution to the association. In the concluding remarks, sessions have created interest among the young scientists. 
Organizing Secretary Prof N C Desai had mentioned that in rdOn 23  January, 2009 the participants were invited to the order to make fruitful academic – industries collaboration, 

CSMCRI in the evening for scientific interaction for the carbohydrate based industries should come for the active 
further collaborative work in the field of Carbohydrate participation in the forthcoming CARBO conference. 
Chemistry with their scientists. The dinner was hosted by 

Professor N C Desai,the Director, CSMCRI. 
Organizing secretary, CARBO-XXIIIstAs 21  century is an eye witness of development of Department of Chemistry,

information technology and therefore, it was a great need Bhavnagar University,
to have an E - journal of the association and in tune with Bhavnagar-364 002
this, the association has launched the online international 

Advisor: Dr. P. L. Soni Science Advisor, Treasurer: Dr. P. K. Gupta Scientist-D, Chemistry Division,
Carbohydrate Polymer Natural Forest Research Institute,
Product and Non-wood Produce Dehra Dun – 248006
Utilization Forest Research E.mail: guptapk@icfre.org
Institute, Dehra Dun – 248006. Ph. 0135-757021-28, Extn 4211
E.Mail: soniplin@yahoo.co.in

Executive Members:Ph.:0135-2773736

Dr. K.P.R. Kartha NIPER, SAS NagarPresident: Prof. H. C. Trivedi Vice-Chancellor, Bhavnagar 
University Bhavnagar 364002, Dr. D.K. Singh Dabur, India
Gujarat
E.mail. drhc_trivedi@yahoo.co.in Mr. P.K. Hissaria Sunita Hydrocolloids (P) LTD.
Phone:+91-278-2426519 (O), (An Indo-American Joint 
+91-278-2429086 (R) Ventured Company) E-394, 

MIA, Phase II, Basni 
Vice President: Dr. Asish Kumar Sen Deputy Director Jodhpur 342005, (Rajasthan)

Dept. of Organic Chemistry 
(Carbohydrate), Indian Institute of Dr. G. Muralikrishna Department of Biochemistry &
Chemical Biology, Kolkata–700 032 Nutrition, CFTRI, Mysore 570020,
E.mail: aksen@iicb.res.in/ (Karnataka)
asihsksen@yahoo.com

Dr. B. Ray Natural Product LaboratoryPh. (O) 033-473-3491/0492,
Department of Chemistry, TheExtn. 120 (R) 033-422-6623
University of Burdwan, WB 713104Vice President: Mr. N. C. Dhuldhoya Manager (R&D)

(Industry) 4 6 8 ,  C h a d h a  M a n s i o n ,  
Dr. Vinod Tewari Department of Chemistry, Banarasth4  Floor, S. V. P. Road, Opp. M. V.  

Hindu University, Varanasi 221005
High School, Mumbai – 4000 04
E.mail:ndhuldhoya@lucidgroup. com Dr. B.P. Nagori Director, Lachoo Memorial College 
Mobile: 9821041534 of Science & Technology, 
Tel:91-22-4158059  Extn. 208 Shastri Nagar, Jodhpur 342003

Secretary:  Dr. Naveen Khare Chemistry Department, Dr. T. Emilia Abraham Chemical Sciences & Technology
University of Lucknow, Lucknow Division, National Institute for
E.mail:CNL.ACCTI@gmail.com/ Interdisciplinary Science Technology
nkhare58@gmail.com (NIIST), Thiruvananthpuram 695019
Mobile: +919415006072

Dr. J. H. Trivedi Department of Chemistry,
Jt. Secretary: Dr. R. P. Tripathi Deputy Director Sardar Patel University, Vallabh

Medicinal and process chemistry Vidyanagar (Gujarat)
division, Central Drug Research 
Institute Lucknow –226 001, U.P
E.mail: rpt_56@yahoo.com

ASSOCIATION OF CARBOHYDRATE CHEMISTS & TECHNOLOGISTS (India)
EXECUTIVE COMMITTEE MEMBERS (2009-2010)

The new executive committee members for the years 2009 & 2010 were elected by the
nd

General Body in the GB meeting of the ACCT(I)  held on 22  Jan. 2009 at the XXIII
Carbohydrate Symposium (Bhavnagar University).
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Many viruses display affinity for cell surface heparan per monomer unit and an apparent molecular mass of 150 kDa, 
sulphate proteoglycans with biological relevance in virus contained a backbone of -(13)-linked D-mannopyranosyl 
entry. This raises the possibility of the application of residues substituted at C-6 with single stub of - D-
sulphated polysaccharides in antiviral therapy. In this xylopyranosyl residues. The degree of sulphation seemed to 
study, we have analyzed polysaccharide fractions isolated play an important role since desulphation and / or 
from S. polydactyla. The crude (Sp-WE) and purified (SP- oversulphation of the isolated macromolecules largely 
F1) xylomannan sulphate as well as their oversulphated influenced their in vitro anti-HSV acitivity. Interestingly, 
derivatives (F1S1-F1S4) showed strong antiHSV activity. specific substances already exerted anti-HSV activity when 
Their inhibitory concentrations 50% (IC50) were much only preincubated with the cultured cells prior to infection, 
lower than the cytotoxic concentration 50% (CC ) values. thus pointing to a main inhibitory effect on viral entry.50

The major polysaccharide, which had 0.6 sulphate group 

FOLLOWING ARE THE ABSTRACTS OF YOUNG SCIENTIST
AWARDEES PRESENTED AT CARBO XXIII

Chemical and anti-HSV properties of a sulphated xylomannan generated from Sebdenia polydactyla

Abstract: A simple synthesis of alkenoyl glycosides have yields. Alkenoyl and alkanoyl glycosides were evaluated for 
been achieved by Aldol condensation of peracetylated their á-glycosidase inhibitory activities in vitro. One of the 
glycosyl acetone with aromatic aldehydes followed by compounds showed potent inhibitory activity as compared to 
deacetylation with methanolic NaOMe. The alkenoyl standard drug acarbose. The compound was evaluated in vivo 
glycosides on conjugate addition of diethyl malonate too displaying 26.7 % glucose tolerance.
resulted in polyfunctional alkanoyl glycosides in good 

The optimum reaction conditions with respect to the the case of graft copolymerization of acrylonitrile  onto 
concentrations of Ascorbic acid and Potassium Persulfate Sodium Salt  of  Partially  Carboxymethylated Tamarind Kernel 
(KPS), monomer (AN) and  amount  of substrate as well as Powder  (Na-PCMTKP, 
reaction time and temperature have been established for 

Synthesis of polyfunctional  alkenoyl and alkanoyl C-glycosides and their
a-glucosidase inhibitory activity

Surendra Singh Bisht, Anindra Sharma, Arvind K. Srivastva and Rama P. Tripathi*
Medicinal and Process Chemistry Division and Biochemistry Division

Central Drug Research Institute, Lucknow-226001, India
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(1) NaOMe/ MeOH, rt, 2-3 h

(2) Diethyl malonate,NaOEt
/ EtOH, rt, 15 min

Aromatic aldehydes

Pyrrolid ine, rt, 9-10 h

Graft Copolymerization of Acrylonitrile onto Sodium Salt of Partially
Carboxymethylated Tamarind Kernel Powder

a a, a bK.B.Trivedi , J. H. Trivedi  K.H.Patel  and H. C. Trivedi
aDepartment of Chemistry, Sardar Patel University, Vallabh Vidyanagar, Gujarat.

bBhavnagar University, Bhavnagar, Gujarat.

1  1 1 2 1Tuhin Ghosh , Utpal Adhikari , Pinaki Mandal , Elsa Beatriz Damonte , and Bimalendu Ray *
Natural Products Laboratory, Department of Chemistry, The University of Burdwan, WB 713 104, India. 

2  Laboratorio de Virología, Departamento de Química Biológica, Facultad de Ciencias Exactas y Naturales UBA,
Ciudad Universitaria-Pabellón 2 Piso 4, 1428 Buenos Aires, Argentina
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Dr. Raman Manohar Lal LM 169 Dr. Ajay Kumar LM 175
c/o Sh. Madanlal Sukhija Assistant Director and Chief
D-45, Vikaspuri Sriram Institute for Industrial Research
New Delhi - 110018 19 University Road

Delhi – 110007
Mr. B. L. Soni LM 170
Shree Ram Gum Chemical Ltd. Dr. Geetha Seshadri LM 176
C-79, Marudhar Industrial Area Senior Scientist
Basni Phase II Sriram Institute for Industrial Research
Jodhpur - 342005 19 University Road

Delhi – 110007
Prof T. S. Easwari LM 171
IIMT Faculty Residence, IIMT Nagar, Dr. Anvita Dattatraya Mangte LM 177
Pocket '0', Ganga Nagar, Mawana Road, Meerut -250001 Lecturer

Department of Applied Chemistry
Dr. Sanjay Naithani LM 172 Faculty of Technology
Head The M.S. University of Baroda
Cellulose and Paper Division Vadodara
Forest Research Institute (Gujrat)
Dehra Dun - 248006

Dr. Kana M. Sureshan  LM 178
Dr. (Mrs.) A. N. Jyothi LM 173 School of Chemistry, IISER Thiruvananthapuram
Division of Crop Utilization CET campus
Central Tuber  Crop Research Institute Sreekaryam
Sreekariyam, Thiruvanthapuram – 695017 Thiruvananthapuram - 695016
Kerala

ORDINARY MEMBER
Dr. Rakesh Kumar Khandal LM 174
Director Mr. Dhiren Mehta                          OM/1/2009
Sriram Institute for Industrial Research 102/ Kedarnath, Adarsh Dugdhalay, Malad (west)
19 University Road Off Marve Road, Behind Carmel of St. Joseph Girls School
Delhi – 110007 Mumbai – 400 064

All old and new members are requested to send their current complete address,telephone no., e mail address etc to 
the Editor, CNL (CNL.ACCTI@gmail.com) to make the list more meaningful. Please also motivate your colleague, 
friends and students to become member of the ACCTI to strengthen the Association. For membership please contact 
Dr. P.K. Gupta, Treasurer (guptapk@icfre.org) 

WELCOME NEW MEMBERS OF ACCTI (2009)

LIFE MEMBERS
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