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Production of Soymilk Clotting Enzyme by Bacillus licheniformis

Lee, Chul-Woo and Duk-Mo Ha*

Department of Food Technology, Dongguk University, Seoul 100-715, Korea

The production of extracellular soymilk clotting enzyme by Bacillus licheniformis strain 192, one
of the soymilk clotting enzyme producers isolated formerly, was studied under various conditions. The
medium composed of 1.5% potato starch, 2.0% soybean milk, 10% defatted soybean meal extract and
0.6% KH,PO, (pH 6.1) was chosen as the most suitable medium and the culture at 35-40°C for 3 days
was most appropriate for the production of soymilk clotting enzyme.
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Table 1. Effects of carbon sources on soymilk clotting
enzyme production by Bacillus licheniformis strain
192,

Clotting
(Carbon source Final pH activity*

(unit/mi)
Glucose 7.1 0.14
Fructose 7.2 0.12
(ralactose 7.1 0.20
Maltose 7.2 0.20
Saccharose 7.2 (.16
Lactose 7.1 0.19
Dextrin 7.2 0.17
Soluble starch 7.1 0.20
Potato starch 7.1 0.29
Glycerin 7.2 0.13
Sodium acetate 8.3 0.05
Sodium citrate 8.8 0.05

*One unit of soymilk clotting activity was defined as the
amount of enzyme that clotted 5 m{ of soymilk in 1 min.
at 65°C
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Table 2. Effects of nitrogen sources on soymilk clot-
ting enzyme production by Becillus licheniformis
strain 192.

Clotting
Nitrogen source Final pH activity*

(unit/mi)
NH,CI 5.2 ND**
NH,NO, 5.3 ND
(NH,),COq 6.1 0.01
(NH,),S0, 5.0 ND
NaNo, 6.1 ND
KNO, 6.1 ND
Urea 6.9 0.02
Yeast ex. 7.0 0.03
Peptone 7.2 0.03
Soybean milk 7.0 0.04
Defatted soybean meal ex.*** 6.2 0.05

*

Clotting activity unit was defined as in Table 1

** Not detected

***Defatted soybean meal was extracted with a 5-fold
amount of 0.1 N NaOH at 95°C for 4 hours.
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Fig. 1. Effects of potato starch concentration on

soymilk clotting enzyme production by Racillus
licheniformis strain 192.
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Fig. 2. Effects of soymilk concentration on soymilk

clotting enzyme production by Bacillus licheniformis
strain 192.
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Fig. 3. Effects of defatted soybean meal extract con-
centration on soymilk clotting enzyme production by
Bacillus licheniformis strain 192.
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Table 3. Effects of inorganic salts on soymilk clotting
enzyme production by Bacillus licheniformis strain

192.

Clotting
Inorganiec salt  Concn. (%) Final pH  aetivity”
(unit/mf{)

None 7.0 3.00

KH,PO, 0.1 6.6 3.16

0.3 6.4 3.53

0.5 6.3 5.00

0.6 6.3 5.46

0.8 6.3 5.46

MgS0,-7TH,0O 0.025 7.4 3.04

0.05 7.5 3.43

0.1 7.5 3.43

.2 7.6 4.12

Na(Cl 0.002 7.2 3.04

0.02 7.1 3.04

0.05 7.3 3.16

0.1 7.3 3.24

CaCls, 0.002 7.2 3.07

0.02 7.5 3.07

0.05 7.6 3.24

0.1 7.6 4.44

FeSO,-7TH,0 0.002 7.0 3.04

0.02 7.1 3.24

0.05 7.0 3.42

0.1 5.2 ND**

MnSO,-nH,0 0.002 7.3 3.00

0.02 7.3 3.07

0.05 7.2 3.16

0.1 7.2 5.00

* Clotting activity unit was defined as in Table 1.

**Not detected.
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Fig. 4. Effects of initial pH on soymilk clotting en-
zyme production by Bacillus licheniformis strain 192.
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Fig. 5. Effects of temperature on soymilk clotting en-
zyme production by Bacillus licheniformis strain 192.
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Fig. 6. Time course of soymilk clotting enzyme pro-
duction by Bacillus licheniformis strain 192.
O-0, Clotting activity; a—a, pH; @—@, Potato starch.
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