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Analysis for Mechanism of Soybean-milk-coagulation by Bacterial Protease and
Utilization of the Enzyme to the Food Processing
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ABSTRACT

The coagulation of protein in soybean milk by serine proteinase from Bacillus pumilus
and utilization of the enzyme to the food processing were examined. The ratios of
precipitated and 4% TCA soluble nitrogen to the total nitrogen increased with
increasing reaction time. In order to elucidate the aspect of protein-degradation in
soybean milk by this enzyme, slab-SDS-PAGE was carried out. The «’-, «-and /-
subunits in S -conglycinin were degraded gradually. The acidic subunit in glycinin
was degraded at an initial stage (0.5 min) and was completely degraded by the time the
coagulation began (3 min). However, the basic subunit in glycinin still remained even
after 30 min. When the enzyme reacted with the denatured glycinin, precipitation in
the reaction mixture occurred, while this phenomenon was not observed in the case of
denatured pj-conglycinin. Therefore, it was considered that degradation of glycinin
played a key part in the coagulation of protein in soybean milk. The amount of
detectable sulfthydryl group in soybean milk reached the maximum just before the
coagulation. The coagula obtained were completely dissolved in the presence of 0.5%
SDS solution without 2-mercaptoethanol. Therefore, it is suggested that hydrophobic
interaction played an important role in the coagulation process. Soybean protein curd
that was prepared by this enzyme with calcium sulfate was firm, and it is expected to
be useful for production of tofuyo. Soy Protein Research, Japan 5, 36-40, 2002.

Key words . serine proteinase, Bacillus pumilus, soybean-milk-coagulation, soybean
protein curd, tofuyo
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Fig. 1. Changes in the ratio of each nitrogen to the
total nitrogen in soybean milk treated with the
enzyme from Bacillus pumilus TYO-67.
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Fig. 2. Degradation of protein in soybean milk with the enzyme (A) or bromelain (B).
Mr; Molecular mass standards (Bio-Rad), Myosin 200 kDa, 3 -galactosidase 116.25 kDa, Phosphorylase b 97.4
kDa, Serum albumin 66.2 kDa, Ovalbumin 45 kDa, Carbonic anhydrase 31 kDa, Trypsin inhibitor 21.5 kDa,
Lysozyme 14.4 kDa, Aprotinin 6.5 kDa. «’-, «-, 3-; a’-, e«-and p-subunits in /2 -conglycinin, A, B; Acidic

and Basic subunits in glycinin.
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Fig. 3. Changes in sulfhydryl group content in the
soybean milk treated with the enzyme from
Bacillus pumilus TYO-67.
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Fig. 4. Effect of CaSO,- 2H,0 concentration on
hardness of soybean protein curd. @, TYO-67
enzyme+CaSO, -2H,0 ; l, CaSO,-2H,0 ; A,
bromelain+CaSO;, - 2H,0.
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Table 1. Breaking characteristics of soybean protein
curd treated with the enzyme

Breaking stress Breaking strain Breaking energy

I

Samples (Pa) (cm/cm) (7
TYO-67 enzyme 5 " "
(roas0 g X0 1.8X10 82X10
CaSo, -2H,0 3.2X10° 1.7X10* 4.8X10°
Bromelain 39X10° 14X10° 73X10°

(+CaS0, -2H,0)

Fig. 5. Soybean protein curd prepared by the enzyme
from Bacillus pumilus TYO-67.
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