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Abstract

Protease production and its characteristics were investigated with Bacillus subtilis PCA20-3 which was
isolated from Korean traditional meju. The optimum culture conditions of Bacillus subtilis PCA20-3 for the
production of the protease were as follow: 0.2% soytone, 2% starch, 0.1% (NH,),SO,, 0.2% CaCl,, 0.01%
yeast extract, 0.1% K,HPO,, 0.1% KH,PO,, pH 7.0, 30°C and 20 hrs. The optimum pH and temperature for
enzyme activity of protease producing Bacillus subtilis PCA20-3 were pH 8.0-10.0 and 55°C, respectively.
The enzyme was relatively stable at pH 6.0~11.0 and at temperature below 50°C. The activity of the enzyme
was inhibited by Fe** and Cu®. 2mM phenymethanesulfonyl fluoride inhibited 89.2% of enzyme activity.
This indicates that the enzyme is serine protease. The K,, value was 5 X 10* M, V___ value was 100 Hg/min.
This enzyme hydrolyzed casein more rapidly than bovine serum albumin.
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Table 1. Effect of various nutrient components on the
production of protease from Bacillus subtilis PCA20-3

Source Component  Relative activity (%)
Carbon(2%, w/v) sucrose 100
galactose 106
soluble starch 229
fructose 176
maltose 16
glucose 43
lactose 8
xylose 13
Organic nitrogen yeast extract 100
(0.2%, wiv) tryptophan 77
soytone 129
peptone 64
skim milk 86
casein 92
Inorganic nitrogen NaNO, 100
(0.1%, wiv) (NH,),SO, 120
NaNO, 59
(NH,),S,0, 53
NH,NO, 1
KNO, 19
Inorganic salt NaHPO, 100
(0.2%, wiv) CaCl, 354
CuSO, 78
MgSO, 21
FeSO, 17
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Fig. 1. Effects of initial pH (A), temperature (B) and
culture time (C) on the production of protease from B.
subtilis PCA20-3.
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Fig. 2. Growth curve and proteolytic activity of B. subtilis
PCA20-3 at optimal condition.
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Fig. 3. Effect of pH on proteolytic activity and stability of
protease produced from B. subtilis PCA20-3.
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Fig. 4. Effect of temperature on proteolytic activity and
stability of protease produced from B. subtilis PCA20-3.
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Table 2. Effect of metal ions on the protease activity

Ion 2X10° M) Metal Relative activity (%)
Control - 100
Ca?* CaCl, 101
Fe?* FeSO, 28
Cu® CuSO, 55
K* K,CO, 103
Mg MgSO, 97
Mn* MnSO, 104
Pb* Pb(CH,CO0), 96
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Table 3. Effect of various inhibitors on the protease
activity

Reagents(2 mm) Relative activity (%)
Control 100.0
Ethylenediamine-tetraacetic acid 61.9
2,4-dinitrophenol 93.3
p-chloromercuribenzoic acid 482
Phenylmethanesulfony! fluoride 10.8
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Fig. 5. Lineweaver-Burk plot for hydrolysis of hamma-
stein casein by protease from B. subtilis PCA20-3.
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Fig. 6. Hydrolysis of various substrates by protease from
B. subtilis PCA20-3.

@ : H. casein, ¥ : isolated soybean protein, & : bovine
serum albumin
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