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Abstract TE 142951

At present carbohydrates have found high potentiality in many industrial applications especially in
pharmaceutical, food and cosmetics. Cyclodextrin {CD) and chitin oligosaccharides, produced by the
carbohydrate degradation, have attracted much attention because they can be produced from starch and
chitin, the inexpensive agriultural materials. For chitin, it is also one of the waste materials from shrimp
industries. The degradation of starch to CD and the degradation of chitin to chitin-oligomers involve the use
of microbial enzymes, cyclodextrin glycosylitransferase {CGTase) and chitinase fespectivelyQ It will be
adventageous to use micmorganisrhs that can be grown at high temperature for the production of enzyme.
The aims of the project are then to screen and select thermotolerant bacteria that produce high amount of
CGTase and chitinase, to ideﬁtify the strains and to find the optimal conditions for bacterial growth. The
project also includes the purification of the enzymes as well as the study of their biochemical properties and
to construct primers for the identification of the genes that produce enzymes. The experimental procedures
for screening. of thermotolerant bacteria producing CGTase and chitinase involve the use of specific media
and optimal temperature for growth, Bacterial strains were characterized by their physiological properties
and analysis of 165 fRNA gene. For the enzyme purification, column chromatography was employed and the
properties of the purified enzymes were then studied using biochemical techniques. The genetic engineering
method was performed to detect the CGTase and chitinase genes. ' -

From the results obtained, the thermotolerant bacteria producing CGTase was the isolate RBO1
which was proved to be Paenibacillus. The optimal temperature for the bacterial growth and the production
of the enzyme was at 40°C. The purified enzyme had 3 isoform pattems with the molecular weight of 65 KDa
and the pl value of §.1-5.3. The ratio of products produced (-, ﬁ— and Y-cyclodextrins was 1.0:5.4:1.2. The
enzyme can use the native CD as its substrate better than the modified CD. The amino acids tryptophan and
histidine at the active- site were found to be important for the enzyme activity. s remarkable characteristic
was that it could work best at 70°C while the temperature stability was between 45-55°C and its stability
could be improved by the addition of its substrate. The DNA primers designed from conserved sequences
* showed high specificity only to the CGTase 'gene. Hence, they can be used for the identification of bacteria
producing CGTase. ‘

For the production of chitinase form thermotolerant bacteria, the isolate ATO1 which was
characterized as B.licheniformis was grown and was able to produce the enzyme at tefrvperature'so"c; The
purified enzyme had 3 isoforms. with the size of 72, 60 and 58 KDa and the pi value of 4,62. The products
produced were in the form of monomer and dimer of N-acetyiglucosamine with approximately in the same
ratio. Tryptophan was found to be important for its activity and was anticipated to be in the active site. The
important feature was that it could work best in the wide temperature range, 40-70°C while vary stable
between 40-50°C. The DNA primers designed from conserved sequences of chitinase can be specifically
- usedto identify the chitinase gene. - '





