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The influence of enzyme polysaccharide interaction on enzyme stability and activity was 

elucidated by covalently binding dextran to a model enzyme α-amylase. The conjugation process 

was optimized for all process parameters and found to affect the stability of α-amylase. Enzyme 

conjugated under optimized conditions showed 5% loss of activity but with enhanced thermal 

and pH stability. Nine polysaccharides differing in structure and chemical nature were screened 

for their ability to conjugate with α-amylase by covalent binding for enhancing the thermal and 

pH stability of α-amylase. Among these polysaccharides, agar, dextran, pectin and xanthan 

showed better results, however, dextran stood out among all the polysaccharide for providing 

both thermal and pH stability to α-amylase. α-Amylase conjugated with agar, dextran, pectin and 

xanthan showed antimicrobial property with added preservative (0.2% sodium benzoate) in 

liquid formulation of α-amylase challenged with Bacillus subtilis and Escherichia coli. Dextran 

was the only polysaccharide which showed significant reduction of microbial growth of 

challenged organisms and aerobic flora without any preservative added. Aerobic flora could 

flourish well in the liquid α-amylase, but low temperature (4⁰C), dextran, and preservative 

showed synergistic effect in efficiently increasing the storage life of liquid α-amylase. 
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Prebiotics by definition are the ‘Non-digestible food ingredient that beneficially affects 

the host by selectively stimulating the growth and/or activity of one or a limited number of 

bacteria in the colon and thus improves host health’. Isomaltooligosaccharides (IMO), a potent 

prebiotic have received special attention because of their mild taste (69-70% in sweetness 

compared to sucrose), high temperature and pH stability, low viscosity and low water content. 

The present study describes the screening of a number of fungal cultures for alpha-glucosidase 

with high transglucosylation activity. Among the fungal strains screened, PFS 08 (an isolate 

from paddy field) was tested positive for alpha-glucosidase (0.137 units/mL) with high 

transglucosylation activity. The glucosidase (0.1 U/mL) from PFS 08 was further used for the 

production of IMO from three different substrates viz., pure maltose, malted barley syrup (Wort) 

and maltose syrup produced from potato starch using extract of germinated paddy grains as 

enzyme source. IMO production was found to be 43%, when pure maltose (40%) in citrate buffer 

(0.05 M, pH 5.5) was transglucosylated with glucosidase (0.1 U/mL) from PFS 08 at 55
o
C for 24 

h. IMO produced mainly consisted of panose (32%), isomaltose (5%), and tetrasaccharides (6%). 

Alternatively when malted barley syrup or wort was used as source of maltose, 39% of IMO was 

produced consisting of 18% of panose and 21% of isomaltose. In yet another strategy, maltose 

syrup produced from potato starch using endogenous enzymes of germinated paddy was used as 

the substrate and the IMO production was found to be 34%, which mainly consisted of panose 

(26%), maltotriose (3%), tetrasaccharides (5%) and traces of isomaltose. Products were further 

characterized by ESI/MS. 
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The last two decades have witnessed an upsurge in the synthesis of several modified nucleic acid 

derivatives. The intentions have been to synthesize therapeutically suitable and commercially 

viable nucleic acid analogues. Oligonucleotide-based antisense strategies represent a unique 

paradigm for the treatment of a wide variety of human diseases states. The novel utility of these 

agents resides in their ability to selectively prevent the expression of a particular disease-

associated gene in a sequence specific manner. Successful drug development based on this 

technology requires the synthesis and use of chemically modified oligonucleotides that render 

stability to nucleolytic digestion, enhance cellular uptake, and hybridize with high affinity and 

specificity toward the target mRNA. Ongoing synthetic studies into this broad class of 

compounds have focused on the chemical modification of the backbone, sugar, and base 

functionalities of natural DNA. One such modification in the sugar moiety has resulted in locked 

nucleic acid (LNA) where the furanose conformation is locked in an N-type (C3′-endo) form by 

the introduction of a 2′-O,4′-C methylene-linkage. LNA has been found to be very useful for 

antisense applications, since incorporation of one or more LNA monomer unit(s) into an 

oligonucleotide shows extraordinary thermal stability when hybridised with either DNA, RNA or 

with LNA itself. We have designed and synthesized the five atom thioacetamido-linked LNA 

based dimers I, II, III and IV (Figure-1). The detailed synthetic scheme will be presented during 

the poster session. 

 

Figure 1: Thioacetamido-linked LNA based dimers  

 


