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## 4272246223. MAJOR BIOCHEMISTRY
KEYWORD: CHITINASE/ PURIFICATION/ CHARACTERIZATION/ Bacillus cere
CHOMPOONOOT RAKUMNUAYKIT : (PHYSICAL AND BIOCHEMICAL
PROPERTIES OF PARTIALLY PURIFIED CHITINASE FROM Bacillus
cereus) THESIS ADVISOR: ASST. PROF. PEERADA MONGKOLKUL,
Ph.D. 90 pp. ISBN 974-17-1801-2
Extracellular chitinase was produced from Bacillus cereus when it was
cultivated in @ medium containing colloidal chitin. Addition of 10 mM acetate in the
medium rendered higher chitinase activity. Chitinase from B. cereus was purified
approximately 24 folds with 11 % yield and a specific activity of 0.622 unitimg protein by
ultrafiltration, DEAE-cellulose column chromatography, regenerated chitin column
chromatography, and Sephadex G-200 column chromatography. Analysis by non-
denaturing polyacrylamide gel electrophoresis of the regenerated chitin preparation
found two bands which corresponded to chitinase activity staining. The crude enzyme
gave six chitinase hands and the molecular weight were 89, 50.5, 43.4, 36, 31.4 and
17.6 kD by sodium dodesyl sulfate polyacrylamide gel electrophoresis. The enzyme
from the regenerated chitin preparation gave only three chitinase activity bands with
moleculat weight of 33.3, 20.3 and 16.2 kD. Molecular weight estimation of the chitinase
peak in Sephadex G-200 was 25 kD. The activity of this enzyme fraction was not
detectable in both the non-denaturing polyacrylamide gel and sodium dodesyl sulfate
polyacrylamide gel). Therefore, it is riot possible to identify the chitinase band(s).
Studies for the hiochemical properties of the enzyme preparation from Sephadex G-200
fraction showed that the optimum pH and temperature of the enzyme were 6.0 and 60
°c, respectively. The enzyme showed a wide range of pH and temperature stability as 4
- 12.and 25 - 65 °c, respectively. The enzyme hydrolyzed colloidal chitin, glycol chitin,
regenerated chitin, and purified chitin (100, 50, 24 and 12 %, respectively) but did not
hydrolyze flake chitosan, glycol chitosan and flake chitin. Characterization of the enzyme
by color substrate analogs showed activity ratio of chitobiosidase and endochitinase as
1.07:1.00 with no N-acetylglucosaminidase activity. Effect of ions on enzyme activity
showed that ,at 10 mM, the enzyme was completely inactivated by CuS04, MnCI2 HgCI2

and ZnS04whereas CaCl2and FeClj, were potent inhibitors (98-99 %) but MgCl2was
mild inhibitor (6 %).
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NAG = N-acetylglucosamine

PNP = p-nitrophenol
BSA = bovine serum albumin
DEAE = diethylaminoethyl
Min = minute
h = hours

o = micromole
m = millilitre
mM millimolar
M z molar
A = Absorbance
MW = molecular weight
KD = kilodalton

TEMED = tetramethylethylenediamine
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