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Production of Hypotensive Peptide, SVY, from 7S Globulin of Soybean Protein
and Its Physiological Functions

Toshiro MATSUI

Faculty of Agriculture, Kyushu University Fukuoka 812-8581

ABSTRACT

To clarify the latent hypotensive effect of soybean proteins, we measured production
of angiotensin I-converting enzyme (ACE) inhibitors from 7S globulin, and
characterized peptides responsible for an in vivo depressor effect. Soybean protein
was hydrolyzed by pepsin, chymotrypsin, and trypsin, and the prepared hydrolysate
(F-1) with a peptide length of 7.2 showed an ACE inhibitory activity with an ICs, value
of 0.286 mg/mL. The F-1 also contained 44.2% di- & tri-peptides (ICs,. 0.358 mg/mL),
which could be absorbed intact through the intestinal tract. From the di-/tri- peptide
fraction, Val-Tyr (VY), Ile-Val-Tyr (IVY), and Ser-Val-Tyr (SVY) (ICs. 1.7 mM) were
1solated and identified. A single oral administration rat study of the fraction revealed
that it had an ability to lower blood pressure, in which a 0.3 g/kg dose in an 18 wk old
spontaneously hypertensive rat resulted in a significant reduction of systolic blood
pressure of 19.7 mmHg at 6 h. Useful information on the hypotensive effect of
soybean proteins was obtained by an intestinal membrane transporting study using
the Ussing system. Results from the rat small intestinal transport experiment
indicate that F-1 and 18 di- and tri-peptides, including SVY and IVY with ACE
inhibitory activity, were absorbed intact through the membrane. Phe-Ala (FA) was
the most absorbable di-peptide with a permeation rate of 164.9 nmol/cm?/30 min/mL.
Soy Protein Research, Japan 6, 73-77, 2003.
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Fig. 1. Separation of di- and tri-peptide fraction from
gastrointestinal protease hydrolysate of
soybean proteins by GPC-HPLC. Column: Bio-
Rad Superdex-Peptide HR10/30 (41 cm X 30

cm). Condition: 30% CH,CN/0.1% TFA. Flow
rate: 0.3 mL/min, 35C.
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Fig. 2. Change in blood pressure after single oral
administration of di- and tri-peptides (0.3 g/kg
dose) of soybean hydrolysate in 18 wk-SHR.
**P<0.01, *P<0.05 vs. 0 h; *P<0.01, *P<0.05,
vs. control (n=>5, Dunnett's t-test).
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Table 1. ACE inhibitory activity of soybean products
1Cs, (mg/mL)

F-1? 0.286 (0.209 mg-protein/mL)
Di- & Tri-peptides”  0.358
[Hinute] SMP 0.259

R 0.247

D3 0.260

a)F-1; Gastrointestinal protease hydrolysate of
soybean proteins. The soybean protein (Fujipuro)
was subjected to a peptic hydrolyses for 4 h, and the
subsequent chymotryptic and tryptic hydrolyses for
4h.

b) The fraction was obtained by applying F-1 on a Bio-
Rad Superdex-Peptide HR 10/30 column.

Table 2. Isolation and identification of ACE inhibitory
peptides from F-1 hydrolysate®

Content (mg/g)
ICs0 (M) F-1  Di- & Tri-peptides
Val-Tyr 26 1.69 3.83
Ile-Val-Tyr 0.48 2.83 6.44
Ser-Val-Tyr 1.68X10° 3.89 8.85

a)F-1 hydrolysate. Gastrointestinal protease
hydrolysate of soybean proteins.
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DRI/10RRFE L RIEMETH - 7275, KE 72 A HEER
WX H SN CACEME B AR T 5 2 L
LN E 572,

WAHHPLCA#ATIC L NV F-1B L VY - Y XRTF Nl
SFHICEENLACEHERTF FOREEEZ T, VY,
IVY, %5 UNISVY#[A5E L7z (Table 2). ZDfEH,
SVYIZF-114120.389% & F M T 72 b DD, 1C4I31.68
mMT& Y, ACEfHEMIZIZEA LW EHMT S
7z.

KELABEEHOMERTER
1SEIGSHRICH L CF-10 Y - b RTF P4 %
HRE%S (0.3 g/kg) L7zf% (Fig. 2), 6 HH
¥ COA B M TIEH (SBP,, © 182.0+7.9 mmHg,
SBP, : 162.3+14.2 mmHg) » Ao 57z, ZOME
&, KRE7ZAREERDIERGZX25 ECHM R S

L, FFORBIIIRTTF FHERWIZEDb> TV
CLERETLLDTH- 7.
XE-ABEBERXNTF FOBERINE

AR TORTEIER A5 5 L CEREL % 2155
Iz D W THE 217> 72. SHRZEWR % W /2F-10

75



A220 (001 AUFS)

0 20 40 60 80

Time (min)

Fig.3. HPLC elution profile of peptides in F-1
permeable through 18 wk-SHR intestinal
membrane. Permeating peptides in the 7.5 mL
of Krebs-Hensleit Ringer solution (pH7.4) was
extracted with C18 Sep-pak cartrige, and applied
on HPLC. Arrow indicates the identified
peptides. Columm: Cosmosil 5C18-ARII ($0.46
cmX25 cm). Condition: 5-35% CH,CN/0.1%
TFA (30 min), 0.4 mL/min, 35C.
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Table 3. Identification of peptides from F-1 that can be
absorded through rat intestinal membrane”

RTY Permeation Rate
(min)  (nmol/cm?/30 min/mL)

Leu-Ala 15.8 0.11
Leu-Val 17.8 0.02
Ile-Tyr 29.2 0.01
Val-Tyr 31.1 0.38
Phe-Gly 32.0 19.1

Phe-Ala 33.0 164.9

Ser-Val-Tyr 37.2 4.24
Lys-Phe 38.8 2.82
Glu-Ser-Phe 41.9 0.08
Val-Phe-Lys 48.3 0.17
Val-Ile-Tyr 514 0.65
Tle-Gln-Thr 54.6 0.18
Phe-Thr-Leu 56.5 1.00
Val-Leu-Phe 57.8 0.03
Tle-Val-Tyr 59.2 0.35
Trp-Leu 63.3 0.05
Leu-Ser-Typ 65.4 0.01
Pro-Ala-Leu 67.5 0.03

¥ Rat intestinal membrane permeation experiment of
F-1 (1.5 g) was performed with Ussing Chamber
system (cell area: 0.286 cm?, 37°C, 95% O,/5% CO,).

Y Retention time.
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W% RS I RTF R THAZ LWL L7 (P 164.9 nmol/cm?/30 min/mL) .
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