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Abstract

The alkaline protease producing bacteria isolated from soil and identified as Bacillus
subtilis. The optimum medium for alkaline protease production from the microorganism
was as follows; soluble starch, 1.5% ; proteose peptone, 0.5% ; K, HPO,, 0.1% ; MgSO,-
7H,0, 0.02% and sodium carbonate, 1.09%. The optimum temperature for alkaline protease
production was 35°C, and the initial pH of medium was pH 10.5. The alkaline protease
activity was about 2,300 U per ml of culture broth by Casein-Folin Method. A 9.2 fold
purification of alkaline protease was obtained from culture broth. The recovery was 14%
and purified enzyme was identified as gingle band, and its molecular weight was about
19,000. The optimum temperature for enzyme reaction was 70°C, and optimum pH was
12, The activity of purified enzyme was inhibited by metal ion (Fe*), and Phenylme-
thylsulfonyl Fluoride, a serine protease inhibitor.
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Table 1. Morphological, cultural and biochemical
characteristics of Strain No. 19.

1. Morphological properties

1. Type and size Rod,
2~2.5X0.5~0.6m
2. Gram staining Positive
3. Spore staining elliptical, central
4, Motility Active
5. Colonies on agar Irregular, surface
media dull
2, Cultural properties
pH 7 pH 10.5
1. Nutrient broth + H
2. Glucose-nutrient broth -+ ++
3. Potato + ++
4, Basal media + -+
3. Biochemical properties
1. Catalase test Positive
2. Growth on No growth

anaerobic agar
3. Voges-Proskauer test Positive
4, Acid formation from

Glucose Positive
Arabinose
Xylose
Mannitol
5. Hydrolysis of
Casein Positive
Gelatin
Starch
6. Citrate utilization Utilized
7. Propionate utilization Negative
8. Nitrate reduction Positive
9. Indol Production Negative
10. Growth in NaCl 109% NaCl grow well
11. pH for growih 6.8 to 12.5




— 358 —

35533 A A 3141988

— g o™ ™
< [&)] < (&7
.

Enzyme activity X10? (U/ml)

[#]

111
110
g

=

=

[¥e3

w0

5 19
4

= E
s 18
-3

e

o

= 17
Q

:

Time (hours)

Fig. 1. Changes of enzyme activity, pH of medium,
and cell growth during formentation
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Fig. 2. Disc electrophoretic pattern of purified

alkaline protease of Bacillus Subtilis in
polyacrylamide gels of pH 4.3. The protein
was stained with coomassie brilliant blue R 250
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Table 3. Effect of various metal ions on the
purified alkaline protease activity

Residual activity(%)

Ion Metal
1mM 5mM

None 100 100
Na* NaCl - 98 100
K+ KCl1 108 90
Cat CaCl, 106 98
Mg* MgCl, 108 104
Ba* BaCl,-2H,0 104 98
Cot CoCl,:6H,0 100 96
Zn# ZnS0,-7H,0 112 88
Fet FeS0,-7H,0 21 18
Cut CuCl,-2H.0 110 100
Hg* HgCl, 64 23

0.4m] of purified enzyme solution(30ug/ml) in 0.02
M Phosphate buffer(pH 7.3) was mixed with 0. 1ml
of metal solution(ImM and 5mM), and incubated
for 10 minutes at 30°C. 3.0ml of substrate was
added and incubated for 10 minutes

Table 4. Effect of various inhibitors on the
purified alkaline protease activity

Residual activity (%)

Reagent
1 mM 5 mM
None 100 100
PCMB 100 100
EDTA 98 105
Sodium citrate 105 105
Sodium Oxalate 111 106
Sog'lilll)ltl)l]yphosphate 11 104
Sodium laurylsulfate 106 59
PMSF 96 0

0.4ml of enzyme solution(30ug/ml) in 0.02M Phos-
phate buffer (pH 7.3) was mixed with 0,1ml of
inhibitor solution(ImM and 5mM), and incubated
for 10 minutes at 30°C, 3.0ml of substrate was
added and incubated for 10 minutes
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