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ABSTRACT

In this study, angiotensin I-converting enzyme inhibitory peptides were isolated from
protease S digests of soybean whey proteins by ethanol fractionation, gel filtration on
Sephadex G-25, and repeated reverse phase HPLC. In addition the amino acid
sequences of the peptides were determined. Antihypertensive effects of three
tripeptides, VAP, VKP and VTP were investigated in spontaneously hypertensive rat
(SHR). Single oral administration (100 mg/kg of body weight) of these peptides
resulted in a significant reduction of systolic blood pressures in SHR. Moreover,
antioxidative activities of 6 digests by thermolysin, papain, pepsin, trypsin and
protease S and N were determined by inhibitory activities against the linoleic acid
peroxidation and the oxidative stress-induced cell death of human monocytic
leukemia U937 cell line. The trypsin, protease N and thermolysin digests showed
potent antioxidative activities against lipid peroxidation, and protease N and
thermolysin digests reduced the cell death induced by oxidative stress. These results
suggest that the soybean whey peptide preparation containing VAP, VKP and VTP
prepared by protease S digestion and the protease digests of soybean whey proteins
may be promising materials for the development of a functional food with
antihypertensive activity or antioxidative activity. Soy Protein Research, Japan 8, 97-
102, 2005.
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Table 1. ACE inhibitory peptides isolated from the
protease S digest of soybean whey protein

Amino acid Molepular 1C, (M) Soybean protein.
sequence weight W containing the peptide
VAP 286.3 1.6 Basic 7S globulin

VKP 343.4 3.1 Soyacystatin

VTP 316.3 16.0 Basic 7S globulin

FEK 422.5 — Chalcone isomerase
VVSKNKP 771.9 — Kunitz trypsin inhibitor
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Fig. 1. Antihypertensive activity of VAP after oral
administration in 18 weeks old spontaneously
hypertensive rats. VAP was administered at a
dose of 100 mg/kg of body weight. M, Control
(n=4); O, VAP (n=6). Values are mean+SD. **
Significantly different from control, P <0.01.
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Fig. 2. Antihypertensive activity of VKP after oral
administration in 19 weeks old spontaneously
hypertensive rats. VKP was administered at a
dose of 100 mg/kg of body weight. M, Control
(n=5); O, VKP (n=5). Values are mean+SD. *,
Significantly different from control, P<0.05.
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Fig. 3. Antihypertensive activity of VTP after oral
administration in 18 weeks old spontaneously
hypertensive rats. VTP was administered at a
dose of 100 mg/kg of body weight. M, Control
(n=4); O, VTP (n=5). Values are mean=+SD. *,
Significantly different from control, P<0.05.
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Fig. 4. Effect of digestion time on the antioxidative
activity of soybean whey protein hydrolysates.
@, Thermolysin; [, papain; @, pepsin; {,
trypsin; O, protease S; A, Protease N. Values
are mean=+SD.
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Fig. 5. Effect of protease N digest of soybean whey
protein on the cell viability of U937 cells treated
with +-BOOH. W, With +BOOH; [, without t-
BOOH. Values are mean+SD. * ** Significantly
different from control treated with +-BOOH at
P<0.05 and P<0.01, respectively.
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Fig. 6. Effect of thermolysin digest of soybean whey
protein on the cell viability of U937 cells treated
with +BOOH. WM, With +BOOH; [], without ¢
BOOH. Values are mean=®SD. *, Significantly
different from control treated with +-BOOH at
P<0.05.
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Fig. 7. Effect of trypsin digest of soybean whey protein
on the cell viability of U937 cells treated with t-
BOOH. M, With +BOOH; [], without +BOOH.
Values are mean =SD.
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