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ABSTRACT

In this study, the antihypertensive effect of a peptide, Leu-Ala-Pro (LAP), which has
angiotensin I-converting enzyme (ACE) inhibitory activity and was isolated from
thermolysin digests of soybean whey proteins, was investigated in spontaneously
hypertensive rat (SHR). Oral administration of soybean whey peptide preparation
containing 0.1% LAP at a dose of 1 g/kg of body weight/day resulted in a significant
reduction of systolic and diastolic blood pressures in SHR. Single oral administration
of synthesized LAP at a dose of 10 mg/kg had ability to lower blood pressure in 21-
week-old SHR. The ACE inhibitory peptides from whey protein digested with
protease S were also isolated by 60% ethanol fractionation, gel filtration on Sephadex
(G-25, and reverse phase HPLC, and their amino acid sequences were determined.
Seven kinds of the ACE inhibitory peptides were identified as LN, LHP, LKP, VTY,
LYQA, YEAP, and YQAP. These results suggest that the soybean whey peptide
preparations containing LAP prepared by thermolysin digestion and the protease S
digests of soybean whey proteins may be promising materials for the development of
a functional food with antihypertensive activity. Soy Protein Research, Japan 7, 79-84,
2004.
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Fig.l. Changes in systolic (@, control; ll, whey
peptide) and diastolic (A, control; X, whey
peptide) blood pressure in spontaneously
hypertensive rats administered the soybean
whey protein digest containing 0.1% LAP (whey
peptide) at a dose of 1 g/kg of body weight/day
for 6 weeks. Values are mean=+ SD for 5-6 rats.
*P<0.05. Significantly different from control.
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Fig. 2. Changes in systolic (a) and diastolic (b) blood pressure after single oral administration of LAP ((]) and
VY (@) at a dose of 10 mg/kg of body weight in 21 weeks old SHR. Values are mean +SD for 4 rats.
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Fig. 3. SDS-PAGE pattern of soybean whey protein
preparation under reducing condition. Gel
concentration is 12.5%. Lane 1, molecular
weight marker proteins, lane 2-4, soybean whey
protein preparation.
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Fig. 4. Effect of digestion time on the ACE inhibitory
activity of soybean whey protein hydrolysates.
B, thermolysin; X, pepsin, &, papain;
@, protease S; *, protease N.
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Fig. 5. Gel filtration pattern of the protease S digest of
soybean whey protein through a Sephadex G-25
column. The sample was put on a column (2.6 X
96 cm) equilibrated with purified water and
eluted at a flow rate of 30 mL/h.
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Table 1. ACE inhibitory peptides isolated from the
protease S digest of soybean whey protein

., Calculated Molecular weight Soybean protein

Aszlizsccéd molecular  determined by containing the ACE
d weight MS Inhibitory peptide
lectin, basic 7S globulin,
LN 246.3 247.0 Bowman-Birk inhibitor,
 conglycinin
LHP 366.4 366.0 S conglycinin
LKP 357.5 357.0 —
VTY 382.4 382.0 —
LYQA 4946 495.0 —
YEAP  479.5 479.0 —
YQAP 4785 478.0 basic 7S globulin
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Fig. 6. Reverse phase-HPLC patterns of the gel filtration fractions, (a) I, (b) I, (c)II, and (d)IV of the protease S
digest of soybean whey protein on a Wakosil- I 5C18 AR column (4.6X250 mm). The column was eluted
with a two solvent system: (A) 0.1% trifluoroacetic acid (TFA) in water and (B) 0.1% TFA in acetonitrile,
with 0-40% acetonitrile gradient at a flow rate of 1 mL/min.
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Fig. 7. ACE inhibitory activities of the reverse phase-HPLC fractions (Fig.6) separated from the gel filtration
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