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and Okara Proteins
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ABSTRACT

Peptides with inhibitory effects on angiotensin I-converting enzyme (ACE) were
isolated from thermolysin digests of soybean whey proteins; basic 7S globulin; and the
"Hinute DC5" soybean peptide preparation. The amino acid sequence of the inhibitory
factor from the whey protein digest was Leu-Ala-Pro and the IC;, value of the peptide
for ACE from rabbit lung was 0.13 «M. Isolation of the inhibitory peptide from the
basic 7S globulin digest was attempted, however the sequence of the peptides has not
been clarified. Thirteen kinds of ACE inhibitory peptides from "Hinute DC5" were
1solated. Among these peptides, dipeptides such as Lys-Tyr and Ala-Phe showed
comparatively high inhibitory activity for ACE. and their IC;, values were 25 M and
97 1M, respectively. Our results suggest that the thermolysin digests of soybean
whey proteins, basic 7S globulin and "Hinute DC5" may be suitable materials for the
development of a functional food with antihypertensive activity. Soy Protein Research,
Japan 6, 88-93, 2003.
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Fig. 1. SDS-PAGE patterns of whey proteins (a) and basic
7S globulin (b). SDS-PAGE of the sample was done
with a 10-20% polyacrylamide gel according to
Laemmli method and protein bands were stained
with Coomassie Brilliant Blue R-250. (a) lane 1 and
2, whey proteins; lane M, molecular weight marker
proteins. (b) lane 1, basic 7S globulin without j3-
mercaptoethanol; lane 2, basic 7S globulin with -
mercaptoethanol; lane M, molecular weight

marker proteins.
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Fig. 2. Gel filtration patterns of the thermolysin digest of whey proteins (a) and the active fraction I (b) through
Sephadex LH-20 column. The sample was put on a column (2.2 X75 cm) equilibrated with 10 mM phosphate
buffer containing 50% ethanol, pH6.8 and eluted at a flow rate of 2 mL/min.
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Fig. 3. Reverse phase HPLC chromatograms of whey proteins-derived active fraction II-3 (a) and 10~15 min
fraction (b) on a TSKgel ODS-80TM column (4.6 X250 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 5-90%
acetonitrile gradient for 45min at a fow rate of 0.8 mL/min.
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Fig. 4. Gel filtration of the thermolysin digest of basic 7S globulin through Sephadex LH-20 column. The sample
was put on a column (2.2 X75 cm) equilibrated with 10 mM phosphate buffer containing 50% ethanol, pH6.8
and eluted at a flow rate of 2 mL/min.
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Fig. 5. Reverse phase HPLC chromatograms of basic 7S globulin-derived active fraction I, II, and llon a CAPCELL PAK C18
AQ 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 0-60% acetonitrile gradient for 40 min at a fow rate of 1.0 mL/min.

: : 3

KE7=ARBEME Vol. 6(2003) 91



Lys-Tyr, Ala-Phe, Ile-Tyr, Val-Phe
Gly-Val-Ala, Ile-Phe-Leu, Gly-Glu-Leu
Ala-Ile-Leu, Gly-Val-Pro, Arg-Val-Pro

Ile-Val-Pro-Gln, Ser-Lys-Arg-Ala

Ser-Gly-Asp-Ala-Leu

Fig. 6. Amino acid sequences of ACE inhibitory peptides
isolated from Hinute.

% %=

RIATZATEDY —F T A ¥ 2 3B H & Hik s
N7zACEMEGHE# AT 5 ~ ) _7F FLAPIZKE L
7 F ODIAFEIE~965%IEH 1SS T B EHITH - 72,
4R FEH D LeuTITHRIEH 2 1le TH A DT, BAMET
I ERFRFEEONERIE R T F MG Z WS 59—
AL ORRMEICEH L TWA,. —~HLAPIZ=7 b
VRO —ET A 2 YRk OACERE AT T
FO12L LT TICHESINTEY, £DICI35
uMTHY, REBOMEL Y S RKE VDS, BRBIES
M T v M EHE L7235 A LR TR 25380 53T
WABD BB, FRIHESAC X A MER PR IZHE S
NTWRnDT, AT LLENH L.

WkM7S7a 7)) v e 4Eo7a s 7 —ETHEL
TAER, =T A ¥ R AR b ACERLE G A
B, RIATAHEOBA & RS, NEBICHIK
Y7 I IR b ORTF NEERT S 70T 7 —
Y25 EsACEHE R T F FOFREIZIZAERT
HoriEgans. FREEEISIO T Y921
LAPY V) BEFNIAEIE L 2 VDT, REBRTHDO SN

=

1 VEKEECEEGEIPRPRPRPQHPEREPQQPGEKEEDEDEQPRPIPFPRPQPR
51 QEEEHEQREEQEWPRKEEKRGEKGSEEEDEDEDEEQDERQFPFPRPPHQK
101 EERNEEEDEDEEQQRESEESEDSELRRHKNKNPFLFGSNRFETLFKNQYG
151 RIRVLQRFNQRSPQLQNLRDYRILEFNSKPNTLLLPNHADADYLIVILNG
201 TALL SLVNNDDRDSYRLQ SGUAL RVPSGTTYYVVNPDNNENLRLITLAIP
251 VNKPGRFESFFLSSTEAQQSYLQGFSRNILEASYDTKFEEINKVLFSREE
301 GQQQGEQRLQESVIVEISKEQIRAL S<%A KSSSRKTISSEDKPFNLRSRD
351 P 1Y SNKLGKFFEITPEKNPQLRDLDIFLSIVDMNEGALLLPHFNSKAIVI
401 LVINEGDANIELVGLKEQQQEQQQEEQPLEVR [V RAELSEQDIFVIPAGY
451 PVVVNATSNLNFAAIGINAENNQRNFLAGSQDNVISQIPSQVQEL Al PGS
501 AQAVEKLLKNQRESYFVDAQPKKKEEGNKGRKGPLSSILR AFY (543)

Fig. 7. Amino acid sequence of 3-conglycinin «-subunit and
location of ACE inhibitory peptides which were
identified in this study on the sequence of the protein.
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