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Studies on the Optimum Conditions of Soy Protein Coagulating
Enzyme Production from Bacillus sp. 1J-3 Strain and
the Action of IJ-3 Strain Enzyme on 7S Globulin
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Abstract

A bacterial strain, designated as Bacillus sp. [J-3 strain, was shown to produce the extracellular
soy protein coagulating enzyme and culture conditions for the production of enzyme by this microbial
strain was investigated. The culture medium giving a maximum soy protein coagulating activity
was consist of 20%(w/v) soymilk, 2.0%(w/v) glucose, 4.0%(w/v) yeast extract, 5.0%(w/v) polypeptone
and 1.0%(w/v) potassium phosphate, monobasic. Initial pH was optimal at 6.0 and the enzyme activity
in the culture usually reached a maximal level of fermentation at 35°C. After the culture medium adju-
stment where required, enzyme activity was reached maximum at 72 hour of cultivation but this
enzyme activity was reduced quickly. It can be assumed that Bacillus sp. 1J-3 strain enzyme has

a specificity toward the 7S globulin.
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Fig. 1. The effect of soymilk concentration on the soy
protein coagulating enzyme production.
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Table 1. Effect of carbon sources on the soy protein
coagulating enzyme production

Carbon sources Relative activity(%)

Glucose 100
Maltose 36
Lactose 83
Sorbitol 32
Galactose 70
Fructose 65
Sucrose 63
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Fig. 2. The effect of the glucose concentration on the
soy protein coagulating enzyme production.
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Table 2. Effect of nitrogen sources on the soy protein
coagulating enzyme production

Table 3. Effects of various salt on the soy protein co-
agulating enzyme production

Nitrogen sources Relative activity(%)

Salt sources Relative activity(%)

Yeast extract 100
Beef extract 93
Peptone 89
Casein 76
Tryptone 71
Gelatin 52
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Fig. 3. The effect of concentration of nitrogen sources

on the soy protein coagulating enzyme pro—
duction.
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Fig. 4. The effect of salt concentration on the soy
protein coagulating enzyme production.
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Fig. 6. The effect of temperature on the soy protein
coagulating enzyme production.
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Table 4. Effects of metal ions on soy protein coagula—
ting activity of Bacillus sp. IJ-3 strain enzyme

Metal ion Relative activity(%)
None 100
KCl 90
CaCly 250
MgClz 215
ZnClz 204
CuCl, 230
BaCl, 210
MnCl, 225

Reaction mixture contained 1ml of soymilk containing
ImM of metal ions, adjusted to pH 6.0 and 0.1ml of
enzyme solution, and the enzyme reaction was done at
65°C

Table 5. Relative proteolytic activity on various proteins

Substrate Relative activity(%)
SPI 100
Casein 85
Hermoglobin 43
Ovalbumin 17
BSA 46

Enzyme reaction was carried out at pH 9.0 and 50°C
for 30 minutes
BSA: Bovine serum albumin
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Fig. 7. Time course of the enzyme production by
Bacillus sp. 1J-3 strain.
O-0O: The feature of enzyme production after
adjustment of modified medium
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Fig. 9. The degradation patterns of 7S globulin by 1J-
3 strain enzyme.
A’ Native soy protein
B: Hydrolyzed soy protein by 1J-3 strain enzyme
C: Ca-precipitated soy protein
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