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The aim of this research is to study the amylases production from a thermophilic
anaerobic bacterium and the application of its complex enzyme in the production of
sugars from raw starch and cassava pulp which can be converted to chemicals and liquid
fuel. Thermoanaerobacterium sp. strain NOI-1, isolated from soil samples in Thailand,
was a strictly anaerobic, thermophilic bacterium that produced amylase, xylanase,
arabinofuranosidase, B-xylosidase, PB-glucosidase, cellobiohydrolase, mannanase and
dextrinase when cultivated in basal medium containing raw rice starch as a carbon
source under pH 7.0 and 60°C. Amylase activity was dominated (46.18 U/ mg protein).
The optimum conditions for amylase activity were pH 7.0 and 60°C, and pH and
thermal stability were in a pH range of 6.0-8.0 and 30-60°C, respectively. Native-
PAGE of crude enzyme showed 4 protein bands, whereas SDS-PAGE exhibited at least
17 protein bands. Zymogram analysis revealed 2 protein bands with the sizes of 128 and
140 kDa having amylase activity. Crude enzyme could hydrolyze raw rice starch
effectively, followed by raw wheat starch, raw potato starch, cassava pulp and raw
cassava starch. Hydrolysis products derived from raw starch were maltose and short-
chain oligosaccharides. Gas chromatography revealed that main fermentation products

were ethanol, acetic acid and butyric acid with 16.91, 15.44, 1.36 mM, respectively.

Raw starch binding enzyme was purified through adsorption-desorption techniques
using raw starch as a medium and elution with 3% (w/v) maltose. It was found that the

optimum conditions for amylase activity were at pH 7.0 and 60°C, and pH and thermal

stability were in a pH range of 6.0-7.0 and 30-55°C, respectively. Native-PAGE
analysis indicated that the raw starch-binding enzyme contained only one band of large
protein. It comprised at least five major proteins at the molecular weight of 94, 112,
128, 140 and 193 kDa on SDS-PAGE and contained two active bands of amylases with
molecular weight of 128 and 140 kDa, three active bands of xylanases with molecular
weight of 112, 128 and 140 kDa and three active bands of mannanases with molecular
weight of 94, 128 and 193 kDa on zymogram. The raw starch-binding enzymes could
degrade raw rice starch and cassava pulp to reducing sugar at 43.33 and 37.22 pg/ml,
respectively. The hydrolysis products were maltose and short-chain oligosaccharides as

major products.





