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Abstract

The effects of culture conditions on the production of amylase expressed by Bocillus subtilis LKSE8
with a cloned gene from Streptomyces albus KSM-35 were investigated. The production of amylase was
increased significantly by using sodium citrate and rice hull as a carbon source. In addition, the use of a
mixture of sodium citrate and rice hull (1:1) resulted in increase of enzyme production by 20-fold when
compared to that of soluble starch. The soybean meal as the nitrogen source could be partially replaced
with yeast extract without changing the enzyme production yield, The amylase production was also
increased by adjusting initial pl to 6.0 or by adding 0.01%% SDS. Maximumn amylase production was
observed in the medium containing 1.5% sodium citrate, 1.5% rice hull, 0.7% soybean meal, 0.3% yeast
extract, 0.66% F,HPQ,, 0.05% MgSQq-711;0, 0.008% CaCly:2H,0, 0.01% SDS with initial pH of 6.0. The
maximum yield of amylase reached 56.6 U /ml when 8. subsitis LKS38 (pASA 240} was cultured at 37
for 36 hr,
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Fig. 1. Effect of carbon sources on amylase
production by B. subtilis LEKS88 (pASA240).
Relative activity was mesured base on 1%5 soluble
starch,
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Fig. 2. Effect of the rice hull/Na-citrate on
amylase production by B, subtilis LEKS88 (pAS-
A40),

Relative activity was measured hased on rice
hull :Na-citrate {9:10).
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Fig. 3. Effect of carbon mixtare concentration
on amylase production by B. subtilis LKSS8

(pPASA240),
Relative activity was measured based on 1% car-

bon mixture.
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Fig. 4. Effect of nitrogen sources on amylase
production by B. subtilis LKSS8 (pASA240).
Relative activity was measured based on (0.5%
{(NH,) HPO,.
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Fig. 5. Effect of yeast extract/sovhean meal
on amylase production by B. subtilis 1.ESS8
{pASA240).
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Fig. 6. Effect of nitrogen mixture concen-
tration on amylase production by B. subtilis
LEKSSR (pASA240).
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Table 1. Effect of initial pH on amylase pro-
duction by B. subtilis LEKS88 (pASA240)

pH Total Relative
Initial Final cell number activity (%)
5.0 7.8 1.5 x 107 584.9
6.0 8.3 1.5 % 10° 100.0
7.0 5.8 1.6 x 10° 98.1
5.0 5.8 1.6 x 10° 59.3
8.0 8.6 1.5 x 10° 87.9

Table 2. Effect of surfactants on amylase
production by B. subtilis LESRS {pASA240)

Surfactants Totlal Relative activity
(%) cell number (%)

None 2.2 x 109 100.0
Tween &)

0.0001 2.2 » 107 105.4

0.001 2.2 x 10° 105.2

0.01 2.2 x 107 109.6
Triton X-100

0.0001 2.2 x 10° 109.8

0.001 2.2 x 107 112.0

0.01 2.2 x 10° 95.0
SDS

0.0001 2.2 x 10° 104.6

0,001 2.2 x 10° 107.6

0.01 2.2 x 10° 113.2
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Table 3. Comparison of cell growth and
amylase production in basal- and optimum me-
dium after 24 hr cultivation

pH Total Enzyme
Media  Initial Final cell number activity”
Basal 7.2 8.0 3.0 x 108 0.7
Optinum 6.0 8.5 2.2x10° 53.3
*:U/ml
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Fig. 7 Time course of amylase production by
B. subtilis LKS88 (pASA240).
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