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Abstract

Two hundred and twenty bacterial isolates capable of using chitin from shrimp shells as
carbon source were isolated from paddy soil samples in Chiang Mai province. The isolate MC176
from Mae Rim district gave the highest chitinase activity of 1.59 U/gIDS (Unit/gram Initial Dried
* Substrate) and specific activity of 0.70 U/mg protein when cultured by solid state fermentation
using fine grounded shrimp shells as substrate. Morphological and some biochemical properties
revealed that MC176 was Bacillus thuringiensis. The optimal conditions for chitinase production
by B. thuringiensis MC176 were investigated. The most suitable conditions were to use finge
grounded shrimps shell : rice straw 1:1 in 10 m! of modified basal medium containing 1.0%
(w/v) ball-milled chitin as carbon source without adding nitrogen source. The highest yield of
chitinase was obtained when cultivated in 125 ml Erlenmeyer flask, initial pH of medium was 7.0,
incubated at 37°C for 14 days using 1 ml of bacterial suspension. Mutagenesis of Bacillus
thuringiensis MC176 was carried out by using 30 watts ultraviolet radiation at the distance of 30
centimeters, every 3 hours for 27 hours. The highest chitinase activity produced by the mutant
was 1.80 U/gIDS and specific activity was 0.54 U/mg protein. Characterization of crude enzyme

produced by the mutant of B, thuringiensis MC176 indicated. The optimum conditions for the



enzyme reaction were 37°C, pH 7.0 and incubation time 1 hr. The stability of the crude enzyme
was found at 4°C. The suitable substrate for the mutant was dialyzed colloidal chitin from shrimp
shells at pH 7.0. The crude enzyme of B. thuringiensis MC176 mutant was purified by
precipitation with ammonium sulfate, followed by hydrophobic chromatography, ion-exchange
chromatography and gel filtration. The chitinase activity of purified enzyme was 3.0 U/ml and
specific activity was 10.0 U/mg protein. A typical procedure provided 6.6-fold purification with

3% yield .The molecular mass of the chitinolytic enzymes was found to be approximately 40 kDa
and 47 kDa by SDS-PAGE.



