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Abstract

An alkaline amylase-producing Bacillus sp. GM8901 was isolated and some properties of crude en-
zyme extract were examined. The microbiological and biochemical characteristics of GM8901 were
very similar to those of B. licheniformis. The optimal temperature and pH for the cell growth and
amylase production were 50C and pH 10.5. The crude amylase extract showed that the optimal tempe-
rature and pH were 50~60T and pH 10~ 12, respectively, and that the activity of amylase was stable
up to 50T and in the range of pH 3~12.
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Fig. 1. Morphology and starch hydrolytic activity of st-
rain GM 8901 on ALS agar plate (pH 10.5)

(a) Morphological observation of strain GM 8901 with
phase contrast microscope, (b) starch hydrolytic activity
on ALS agar plate
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Table 1. Characteristics of strain GM 8901

Cell shape Rod Formation of
Spore + indole +
Gram stain + Growth at pH
Catalase + 6.8, nutrient broth  +
Voges-Proskauer test + 5.7, nutrient broth  +

pH in V-P broth Growth in NaCl

<6 + 2% +
>6 - 5% +
Acid from 7% +
D-Glucose + 10% +/—
L-Arabinose + Growth at(C)
D-Xylose + 30 +
D-Mannito! + 40 +
Gas from glucose - 50 +
Hydrolysis of
Casein +
Gelatin +
Starch +
+: Positive response, —: negative response, +/—: poor

positive response
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Fig. 2. Effect of pH on the cell growth and production of alkaline amylase of Bacillus sp. GM 8901
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Bacillus sp. GM 8901 was cultivated at initial pH 5.03(7)), 7.40(H), 9.04(a), 9.91(+), and 10.90(x). (a) Cell growth,

(b) amylase activity

Table 2. Effect of culture temperature on the cell grow-
th and production of alkaline amylase of Bacillus sp.
GM 8901

Temperature Cell growth Amylase activity
(©) (ODgoo) (U/mi)
30 4.31 040
37 4.90 047
50 5.71 0.90

Table 3. Induction of alkaline amylase from Bacillus
sp. GM 8901

Carbon source Cell growth Amylase activity

(ODygy) (v / m/ )
Glucose 1.610 0.033
Soluble starch 1.945 0.500
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Fig. 3. Effect of temperature on the activity of alkaline

amylase
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Fig. 4. Effect of temperature on the stability of alkaline
amylase

Enzymes were incubated at 30C and 40C(_J), 50C(m),
60C(a), and 70C(+)
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Fig. 5. Effect of pH on the activity of alkaline amy-
lase
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Fig. 6. Effect of pH on the stability of alkaline amy-
lase

Enzyme solution was incubated for 1 hr at 37C in each
buffer solution
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