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Fig. 1. Changes of relative acitivity of hydrolyzing
enzymes from the Koji by culture time.
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Fig. 2. Effect pH on the extractability of total nitrogen
from soymilk residue hydrolyzed by the enzymes
from the Koji.

The reaction was done at 15 ¢ for 6 hrs.
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Fig. 3. Effect of temperature on the extractability of
total nitrogen from soymilk residue hydrolyzed by
the enzymes from the Koji.
The reaction was done at pH 7.5 for 6 hrs.
O—0O : Control, ®—@ : Koji enzyme
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Fig. 4. Time course of extractability of total nitrogen
from soymilk residue hydrolyzed by the enzymes
from the Koji.

The reaction was done at pH 7.5, 50 C.
O—0O : Control, ®—@ : Koji enzyme

Table 1. Proximate chemical composition of ext-
ract

(%)
Sample Moisture Crude - Carbohyd-
protein rate
K © 9915 043 0.12 0.30-

K : Extract from soymilk residue hydrolyzed by Koji
enzymes
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Fig. 5. HPLC chromatogram of the extract from soy-
milk residue hydrolyzed by Koji protease.
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Fig. 6. HPLC chromatogram of enzyme solution from
the Koiji.



o] - A AAT AAE

o1 8F T

L
sy
=
™)
oo
A

Table 2. Amino acid composition of soymilk re-
sidue, extracts and enzyme solutions

SR K KB
(mg aa/ (mg aa/ (mg aa/
5g SR) 100 m/ soln) 10 m/ soln)

Asp 43.72 26.60 2.68
Glu 5791 58.14 4.35
Ser 21.75 6.37 0.98
Gly 20.53 13.60 116
His 10.97 7.79 045
Arg 21.50 143 0.72
Thr 17.79 11.30 0.79
Ala 21.19 13.04 1.35
Pro 32.07 18.98 0.86
Tyr 11.03 1.38 0.33
Val 30.26 18.06 2.46
Met 491 2.87 0.24
Cys 3.20 1.15 0.10
Ile 16.79 1252 0.75
Leu 31.60 22.18 1.49
Phe 1243 14.07 1.46
Lys 23.30 19.31 198
NH 14.04 11.75 2.60

SR : Soymilk residue, K : Extract from soymilk resi-
due hydrolyzed by Koji protease, KB | Enzymes solu-
tion from the Koji
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Extraction of proteins from soymilk residue using the enzymes from Asper-

gillus oryzae

Sang-Min Lee and Ze-Uook Kim (Department of Food Science and Technology, Seoul Na-

tional University, Suwon 441-744, Korea)

Abstract : To extract insoluble proteins of soymilk residue by microorganism, the soymilk
residue was treated with crude enzyme solution from Aspergillus oryzae. Optimum conditions
of pH, temperature and digestion time were determined, and amino acid composition of
the extract was analyzed. The optimum pH for the extraction was 7.5, and the maximum
extraction was obtained at 50 T. Under optimum conditions, the extractability with Koji
reached to 70% in 12 hrs. The content of essential amino acids of extract was generally
high and the composition of essential amino acid was good.



