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Medium Optimization for Fibrinolytic Enzyme Production by Bacillus subtilis KCK-7 Isolated
from Korean Traditional Chungkookjang. Lee, Si Kyung*, Seok Heo, Dong Ho Bae, and Kee
Hyun Choi'. Department of Applied Biology and Chemistry, KonKuk University, Seoul 143-701,
Korea, '"Hyosung Indusrty Co. Technical Research Center, Anyang 430-080, Korea - The medium
optimization was investigated to maximize the production of fibrinolytic enzyme by Bacillus subtilis
KCK-7 isolated from Chungkookjang, which could hydrolyze the fibrin produced through the blood
coagulation mechanism in human body. The simultaneous addition of 5% soluble starch and 0.5% cel-
lobiose to the medium as carbon sources resulted in the highest production of the fibrinolytic enzyme.
Likewise, the optimized composition of medium appeared to be 0.5% peptone, 0.3% beef extract, 0.5%
cellobiose, 5% soluble starch, 2% raw soybean meal and 0.02% Na,HPO,. In addition, the fibrinolytic
enzyme production by Bacillus subtilis KCK-7 reached to the maximum level after the cultivation for

48 hr, using the optimized medium.
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Table 1. Effect of carbon sources on the growth and fibri-
nolytic enzyme production of Bacillus subtilis KCK-7

Component Fibrinolytic enzyme activity Cell growth

(unit/mI) (Asen)
Control 82.9 0.790
Mono, disaccharide (0.5%, w/v)
Glucose 55.2 1.033
L-Rhamnose 80.1 1.070
Fructose 59.2 0.868
Xylose 95.7 1.472
L-Arabinose 81.1 0.580
Lactose 79.8 0.850
Sucrose 51.1 0.647
Cellobiose 243.2 1.969
Mannitol 77.6 0.545
Maltose 999 1.912
Sorbitol 90.7 1.374
Glycerol 53.1 0.389
Polysaccharide(5%, w/v)
Dextrin 142.7 1.846
Soluble starch 483.1 2.632

basal medium: nutrient broth. Cells were grown at 37C, 150
rpm for 24 hrs (cell growth) and 48 hrs (fibrinolytic activity).
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Table 2. Comparison of sugar addition effects on fibrinoly-
tic enzyme production by Bacillus subtilis KCK-7

Table 3. Effect of nitrogen sources on the growth and fi-
brinolytic enzyme production of Bacillus subtilis KCK-7

Component Fibrinolytic enzyme Cell growth (Agg) Component Fibrinolytic emzyme Cell growth (Age)
activity (unit/ml) 24 hr 48 hr (0.5%) activity (unit/ml) 24 hr 48 hr
Control 80.9 0759  0.698 Control 80.9 0.911 0.743
Glucose 0.5%+ 137.7 0612 0514 NH,C! 20.1 0.996 1.763
Dextrin 5% NH,NO, 68.7 1.464 0.718
Glucose 0.5%+ 4965 2790  2.987 (NH,),SO, 16.9 1105 1.688
Soluble. starch 5% (NH,),HPO, 56.1 1.605 0.687
] NaNO, 75.6 0.898 0.706
Cell)lz)t::;)iie 50¢%5%+ 164.9 2344 2517 KNO, o1 973 0,67
. v Urea 43.8 0.864 0.662
Soluble starch 5% Polypeptone 85.7 2283 1.949
Yeast extract 60.1 2.189 1.943
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Table 4. Effect of various soybean meals on fibrinolytic en-

zyme production by Bacillus subtilis KCK-7 (unit/ml)
Sorts Concentration 1% 29, 39,
Raw soybean meal 138.0 183.7 165.1
Defatted soybean meal 116.1 176.6 127.3
o-Raw soybean meal 136.2 159.1 112.7
«-Defatted soybean 100.5 77.3 52.8
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Table 5. Effect of mineral sources on the growth and fi-
brinolytic enzyme production of Bacillus subtilis KCK-7

Component  Fibrinolytic enzyme Cell growth (Age)
(0.02%) activity (unit/ml) 24 hr 48 hr
Control 85.8 0.759 0.698
CuSO, - 5SH,0 6.5 0.081 0.081
MgSO, - 7TH,0 103.8 1.256 1.130
K,HPO, 106.2 0.743 1.102
Na,HPO, 119.9 1.091 1.018
KH,PO, 109.4 1.060 1.016
CaCl, 108.7 0.159 1.049
Co(Cl, - 6H,0O 19.8 0.097 0.097
Mn(Cl, 79.1 0.887 0.826
KcCl 98.6 1.007 0.089
NaCl 99.6 0.858 1.135
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Fig. 1. Time course of cell growth and fibrinolytic enzyme
production of Bacillus subtilis KCK-7.
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