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Fig. 1. Effect of incubation time {A), initial pH (B} and incubation tem-
perature (C} on the production of protease from Bacillus subtilis
globigii CCKS-118.

Table 1. Effect of various sources on the production of protease
from Bacillus subtilis globigii CCKS-118

Source Component Relative activity (%)
Control none 100.0
Carbon(2 %, W/V) glucose 81.4

soluble starch 256.5
fructose 97.7
maltose 102.3
sucrose 115.1
lactose 79.1
xylose 100.0
galactose 94.2
Organic nitrogen yeast extract 244.0
0.2 %, w/v) casein 132.0
tryptophan 129.3
peptone 206.7
skim milk 106.7
soytone 134.7
Inorganic nitrogen (NH,).S0, 160.0
(01 %, W/V) (NH4)28203 108.8
NH.NO; 78.8
NaNO, 61.2
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Fig. 2. Effect of pH on the activity of protease from Baci/lus sub-
tilis globigii CCKS-118.
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Fig. 3. pH stability of protease from Bacillus subtillus globigii
CCKS-118.
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cillus subtilis globigii CCKS-118.
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Fig. 5. Temperature stability of protease from Bacillus subtilis glo-
bigii CCKS-118.

Table 2. Effect of metal ions on the activity of protease from Ba-
cillus subtilis globigii CCKS-118

Ion Metal Relative activity (%)
Control - 100
Ca™* CaCl, 104
P Pb(CH.CO0), 103
K* K.CO,4 111
Ag AgNO, 100
Zn** ZnS0, 100
Hg” HgCl, 59
Cu® CuS0, 128
Ba™* BaCl, 100
Mn** MnSO, 104
Mg* MgSO, 98
Fe** FeSO, 100

Table 3. Effect of various inhibitors on the protease from Bacillus
subtilis globigii CCKS-118

Reagent Relative activity (%)
Control 100.0
Ethylendiaminetetraacetic acid 49.9
€-Aminocaproic acid 93.8
H,0, 87.4
Sodium citrate 94.7
Phenyl hydrazine 58.0
2,4-Dinitrophenol 102.6
Todine 76.1
p Chloromercuribenzoic acid 84.1
Phenylmethanesulfony] fluoride 8.3

The reaction mixture, consisted of 0.25 m/ enzyme solution and 0.25
m! metal ion solution (2x10°M), was incubated for 30 min. at 30°C
and the residual activities were assayed.

H M L% o) 50:CoA 305 7F oA B A7) The RETA

2A}8 A3} Fig. 59 2o] 40C7AE 343 24aE €

21} 50°CollA HE 2GS AZS 1o o= 4]

OtA%L Ao AAEUY o= Tsuru 57, &

519 3H20] Bacillus sp.9] alkaline protease®] & ¢4 o]

40~45°C A=eha B A5 fAbek it
(5) &0l A%

o 32 o

ol
o

)
-
T

=3 9.09] Rl =
=3 mi¢t §4 98 0.5 miE 4ol 30°Co
023 AR v EA8AE SA3 A3 Table 29}
Cu*# Hgoll oJaiAvt z+z} 128%%} 41%°] 4%
dol @& wof o] FAE FEolRd AsiME A Y
< BR%E Aes HIHANY Tsuru 57, & 5, H F
® 2.2 afkaline protease”} Hg? ol 2}3l] &A8A10] A 3|

A3 siglon) 3 508 Curell ol B4o) ZojErh
B L

The reaction mixture, consisted of 0.5 m/ enzyme solution and 0.5 m/
inhibitor solution (2 mM), was incubated for 30 min. at 30°C and the
residual activities were assayed.
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Fig. 6. Lineweaver-Burk plot for hydrolysis of casein by protease
from Bacillus subtilis globigii CCKS-118.
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Fig. 7. Hydrolysis of casein and hemoglobin by protease from Ba-
cillus subtilis globigii CCKS-118.
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Characteristics and Action Pattern of Protease from Bacillus Subtilis Globigii CCKS-118 in Korean
Traditional Soy Sauce

Cheong Choi*, Kwang-Soo Choi, Young-Je Cho?, Sung-1I Lim, Seon-Ho Lee, Jun-Ho Son, Hee-Jin Choi and
Hee-Duck Lee (*Dep. of Food Science & Technology, Yeungnam University, Gyungsan 712-749, Korea; *Dep.
of Food Engineering, Sangju Polytechnic University, Sangju 742-170, Korea)

Abstaract : The production of bacterial protease and its characteristics were investigated with Bacillus sub-
tilis globigit CCKS-118 which was isolated from Korean traditional soy sauce. The optimum culture condition
of the strain for the production of alkaline protease was as follow : 2% soluble starch, 0.2% yeast extract,
0.1% (NH).SO,, 0.2% MgSO,, pH 7.5, 35C and 20h rs. The optimum pH and temperature for the enzyme ac-
tion of alkaline protease producing Bacillus subtilis globigii CCKS-118 were pH 9.0 and 50°C, respectively.
The enzyme was relatively stable at pH 6.0~9.0 and at temperature below 40°C. The activity of the enzyme
was inhibited by Hg* whereas Cu* gave rather activating effects on the enzyme activity. The enzyme was in-
hibited by phenylmethane-sulfonyl fluoride indicating serine protease metal ion group are required for the en-
zyme activity, Km value was 1.242xX10"M, V... value was 25.99 pg/min. This enzyme hydrolyzed casein
more rapidly than the hemoglobin.
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