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Abstract — The production and the characteristics of protease produced by Bacillus sp. SH-8 and
Bacillus sp. SH-8M were investigated under the different pH conditions. Bacillus sp. SH-8 and
Bacilius sp. SH-8M showed the maximum activity of protease at 60 hours(70 units/m/) and 96
hours(50 units/mi) cultivation, respectively, under the alkaline condition(pH 10.2). However, Bacillus
sp. SH-8M exhibited the maximum activities in 8 days cultivation at pH 6.9 and in 6 days cultivation
at pH 7.7. Bacillus sp. SH-8M showed the protease activity at the pH change from alkaline to

neutral condition, whereas Bacillus sp. SH-8 did not. In addition,

all the enzymatic characteristics

of protease produced by Bacillus sp. SH-8 and Bacillus sp. SH-8M were similar with the regardless

of different pH conditions.
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Fig. 1. Effect of the initial pH va the production of
protease by Bacilius sp. SH-8.
- pH 69, @: pH 7.7, ~: pH 10.2
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Fig. 2. Effect of the initial pH on the production of

protease by Bacillus sp. SH-8M.
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Fig. 3. Effect of pH change on the production of pro-
tease by Bacillus sp. SH-8.

: pH 6.9—pH 102, @: pH 7.7—pH 10.2, ~: pH 10.2
—pH 6.9, a: pH 10.2—pH 7.7

Cells were incubated for 60 hours, and then resuspen-
ded in fresh medium at each pH. The enzyme activity
was measured at 30C for 10 min {(pH 85).
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Fig. 4. Effect of pH change on the production of pro-
tease by Bacillus sp. SH-8M.,

.o pH 6.9—pH 10.2, @: pH 7.7—pH 10.2,
—pH 69, a: pH 102—pH 7.7

Cells were incubated for 60 hours, and then resuspen-
ded in fresh medium at each pH. The enzyme activity
was measured at 30C for 10 min (pH 8.5).
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Fig. 5. Effect of pH on the activity of protease produ-
ced by Bacillus sp. SH-8 and Bacillus sp. SH-8M at
different initial pHs.

0 pH 6.9, Bacilus sp. SH-8M, @: pH 7.7 Bacillus sp.
SH-8M, ~: pH 10.2 Bacilius sp. SH-8M. a: pH 10.2
Bacillus sp. SH-8

The following buffer systems were used: Tris-maleate
buffer (pH 5.0-8.5), Na,B,0;-NaOH buffer (pH 9.0-12.0),
0.1 M NaOH solution (pH 13.0). The enzyme activity
was measured at 30C for 10 min.
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Fig. 6. Effect of temperature on the activity of protease
produced by Bacillus sp. SH-8 and Bacillus sp. SH-8M
at different initial pHs.

.2 pH 6.9, Bacillus sp. SH-8M, @: pH 7.7 Bacillus sp.
SH-8M, ~: pH 10.2 Bacilius sp. SH-8M, a: pH 10.2
Baetllus sp. SH-8.

The reaction was carried out at the temperature indi-
cated at pH 12.0 for 10 min.
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Table 1. Effect of metal ions on the activity of protease
produced by Bacillus sp. SH-8 and Bacillus sp. SH-8M
at different initial pHs

Relative activity (%)
Metal ion Bactllus sp. SH-8 Bacillus sp. SH-8M

(1 mM)

pH 10.2 pH 102 pH69& 7.7
None 100 100 100
K 98 98 96
Na' 103 102 101
Ag' 63 64 67
Mg®* 98 95 96
Co*’ 95 91 92
Fe* 98 99 97
Cu*' 110 109 101
Mn*' 125 122 121
Ca*' 93 91 04
YA 90 90 04
LiF' 98 98 96
Hg*' 33 30 36

The enzyme activity was measured at 40C for 10 min
(pH 12.0).
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Fig. 7. Effect of pH on the stability of protease produ-
ced by Bacillus sp. SH-8 and Bacillus sp. SH-8M at
different initial pHs.

©>: pH 6.9, Bacillus sp. SH-8M, @: pH 7.7 Bacillus sp.
SH-8M, ~: pH 10.2 Bacillus sp. SH-8M, a: pH 10.2
Bacillus sp. SH-8.

The enzymes were incubated at different pHs for 12
hours at 4C , and then the residual activity was measu-
red at 40C for 10 min (pH 12.0).
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Fig. 8. Effect of temperature on the stability of protease
produced by Bacillus sp. SH-8 and Bacillus sp. SH-8M
at different imtial pHs.

~: pH 6.9, Bacillus sp. SH-8M, @: ph 7.7 Bacillus sp.
SH-8M, ~: pH 10.2 Bacillus sp. SH-8M, a: pH 10.2
Bacillus sp. SH-8.

The enzymes were incubated at different temperatures
for 1 hour, and then the residual activity was measured
at 40C for 10 min (pH 12.0).
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