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ABSTRACT
Okara that is the waste produced from tofu plant contains 4.7% protein fractions per wet
base. The okara proteins were fractionated into water-extractable proteins and water-insol-
uble proteins. After removal of water-soluble proteins (soymilk), the residue was extracted
with various solvents; NaCl, urea, and SDS solutions. SDS gel electrophoretic analysis revealed
that 0.3 M NaCl extracts composed of a single band of 42 kDa under the nonreducing conditions
which was identical with basic 7S globulin (BG). We found that okara was an appropriate
material for BG preparation by one-step extraction instead of the previous method [Isolation
and characterization of BG have been established by us; Agric Biol Chem, 48, 545 (1984)]. Heat
treated okara, however, was inadequate for the material of BG because BG became insoluble
probably due to the formation of cross linkage through SS bonds. Pepsin digests of BG and
water extracted soybean protein were prepared and fractionated into single peptide by HPLC.
Among them, the active peptides with angiotensin I -converting enzyme (ACE) inhibitory
activity were screened. One peptide from BG and 4 peptides from water extracted protein
digests were obtained. These ACE inhibitory peptides showed the IC;, values ranging 14-53
#M. The amino acid sequence of the active peptide from BG was Val-Met-Asp-Lys-Pro-Gln-

Gly. Rep. Soy Protein Res. Com., Jpn. 15, 22-27, 1994.
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Table 1. Contents of okara component
Component g/100 g Okara
Mboisture 80.1
Prctein 4.7
QOil 36
Ash 0.9
Carbohydrate 10.7
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Fig.1. SDS/urea PAGE analysis of protein components prepared

from unheated and heat-treated okara.

lanes 1 and 2, soybean acid precipitated protein

lanes 3 and 4, protein fractions extracted from unheated okara

lanes 5 and 6, protein fractions extracted from heated okara
lanes 7 and 8, basic 7S globulin

ME, 2-mercaptoethanol
(—), without ME
(+), with ME
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Fig.2. SDS/urea PAGE patterns representing

extraction behavior of okara protein with
NaCl (A), urea (B), SDS (C), and pH (D).
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Fig.3. Reversed phase HPLC patterns of soybean water-extracted
protein (A) and basic 7S globulin hydrolysates (B), and
screening of ACE inhibitor peptides.

Table 2. Analytical data for ACE inhibitor peptides

Amino acid sequence Amino acid ratio in acid hydrolysate ICs (M)
Water-extracted protein

Ile-Ala Ile, 1.20; Ala, 1.00 53
Tyr-Leu-Ala-Gly-Asn-Gln Tyr, 1.00; Leu, 0.81; Ala, 1.31; Gly, 1.26 14
Phe-Phe-Leu Phe, 1.81; Leu, 1.00 37
Ile-Tyr-Leu-Leu Ile, 1.00; Tyr, 0.73; Leu, 1.67 42
Basic 7S globulin

Val-Met-Asp-Lys-Pro-GIn-Gly Val, 1.00; Met, 0.82; Asp, 1.13; Lys, 0.83; 39

Pro, 1.20; Gly, 0.98
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