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Table 1. Chromatographic conditions for amino acid
analysis

Instrument : HPLC PICO—TAG system
Column : PICO—TAG(150%39mm L. D.)
Mobile . 20g sodium acetate 3hydrate and 60021
phase TEA dissolved to 11 water(pH 6.4) —60
% acetonitrile(47:3)

Flow rate  : Iml/min
Temperature : 48°C
Detector : UV(254nm)
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Fig. 1. Changes in relative activity of hydrolyzing en-
zymes from the natto during incubation
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Fig. 2. Effect of pH on the extractability of total nitro-
gen from soymilk residue hydrolyzed by the enzymes
from the natio.
O—O : Control. The reaction was done at 37°C for 12hrs...
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Fig. 3. Effect of temperature on the extractability of
total nitrogen from soymilk residue hydrolyzed by the en-

zymes from the ndtto.
O—O : Control. The reaction was done at, pH 7.5 for 12hrs.
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Fig. 4. Time course of exiractability of total nitrogen
from soymilk residue hydrolyzed by the enzymes from
the natio.

O—O : Control. The reaction was done at pH 7.5 and 457C.
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Fig. 5. HPLC chromatogram of the extract from
soymilk residue hydrolyzed by natio enzymes
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N* : Extract from soymilk residue hydrolyzed by natto enzymes

Table 3. Amino acid composition of soymilk residue, ne-
tto enzyme solution and enzyme extracts

Amro SR NB N
aal —_—
(A4 (g AVESR) (mg AA /Mol ln) (g AA/100ml o)
Asp 43.72 2.37 23.90
Glu 57.91 501 45.97
Ser 21.75 0.77 9.74
Gly 20,53 0.78 8.97
His 10.97 042 498
Arg 21.50 1.05 7.90
Thr 17.79 0.55 1191
Ala 21.19 0.59 8.53
Pro 32.07 1.18 12.25
Tyr 11.03 0.45 7.81
Val 30.26 042 11.15
Met 491 0.20 2.37
Cys 3.20 0.16 1.81
lle 16.79 0.52 9.11
Leu 31.60 0.78 16.77
Phe 12.43 0.81 13.01
Lys 23.30 1.62 16.94
NH; 14.04 1.19 827

SR : Soymilk residue, N : Extract from soymilk residue hydrolyzed
by natto enzyme, NB : Enzyme solution from the natto.
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Extraction of proteins from soymilk residue using the enzymes from Bacillus subtiis
Sang-Min Lee and Ze-Uook Kim(Dept. of Food Science and Technology, Seoul National Univer-

sity, Suwon, Korea)

Summary : To extract insoluble proteins of soymilk residue by microorganism, the soymilk residue
was treated with crude enzyme solution from Bacillus subtilis IAM 1071 natio. Optimum conditions
of pH, temperature, and digestion time were determined, and amino acid composition of the extract
was obtained at 45°C. Under optimum conditions, the extractability with natto reached to 65% in
15hrs. The contents of essential amino acids of extract were high and specially, S-containing amino
acids including methonine and cysteine and lysine content were high.



