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Separation and Identification of Angiotensin I-Converting Enzyme
Inhibitory Peptides from Peptic Digest of Hizikia fusiformis Protein

Kunio Suetsuna®

A peptidic fraction (SP-I) having inhibitory activity against angiotensin I-converting enzyme
(ACE) was separated from the peptic digest of protein prepared from the brown alga Hizikia fusifor-
mis by ion-exchange chromatographies and gel filtration. Oral administration of SP-I into spontane-
ously hypotensive rats at 200 mg/kg resulted in a marked hypotensive effect. Further separation of
SP-I by ODS HPLC afforded three active peptides, Gly-Lys-Tyr (ICs; 3.92 uM), Ser-Val-Tyr (8.12
uM), and Ser-Lys-Thr-Tyr (11.07 um).
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Liztk, BRSEERL, #0%, BREICH»TTRERLL
7o
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ABLCHALANT F RES (5 ESH FE 300~5,000)
%, BE Dowex 50W (H*) hS L7 O< b7 S57 4
—ifT L CHER 2TV BEREHR, BT
FEBI, CORNTF BRI g #HA A VK20
ml iZ 35 B ., SP-Sephadex C-25 1 5 A (H*form,
¢l5x47.2cm) KAR L7z, BA 4k 500ml» b
15%NaCl BB S0 mI TOREAREIC LY, BHE
90mi/h, HHEROm/ THEML, &ES(SP-1,
SP-I, SP-ME4) %K Dowex 50W (H*) #5 A
70T P T 5T 4 — 6 DTSRI % T\ S TehE
%, BRATF THRER CPESD) &Lk, XTFFD
EFBE, FMETINVTIVEEEY LT, Lowry &9
KEEL TR -7

ACE IEEEMORIE Lieberman OREELH B L
LR HOFES KLU -7, Thbb, v/
WEES0ul iz 25 mU ACE (EC 3.4.15.1, o9 ¥hkh
¥, VI<HE) BEBR 0 Bz, 37°C, 3 5H
e, 100mM Ry BEE®K (pH 8.3, 500 mM &if
4%) ICEH L 12.5 mM HHL (Hippuryl-L-histidyl-
L-leucine, X779 FIFZeATEY) HEEREK 1004l #0 %,
37°C, 60 MRS S ¥ /-1, 05 NIERE% 250 ul N2 X
BEREIE L. 361, BBIFIL1S5mleMma k<
gL, EOSH# (3,000 rpm, 10 min) L%, EEE
IFNVEBLOmI F oM LBREE L. IMEEER
10m/ Mz CHEMHL, ACExkhiE#+s/UL
BE#% 228 nm OBRKECRE L, VI NVETOR
¥ERE, Y7V EORD D ICEERE ML L E
DE% E, FORBELEEML TRIGERILED
% E; & LT, MER(Y)=(E—~E/E.~Eg)*x100
TkdI, BHEEE (CqMHE) 2, ERKIVRDD
hBEERHN 50% 277 & EORIGBF COMEDE
BE (REEmI S0 Oug B, ¥3CVEE) C
7~ L7

SHR (3 BRI TF FROMERTER =
BEMWIE, BAEF K VS X DEERMER
RAES o + (SHR) AL, 1 BEHOFHEAER,
MM mE (SBP) # 160 mmHg L L C {4 & 280~
BOg OB S EE 1 BL LTRVWE, ERBRETH
WURBRA T FHE (SP-1#E5, 200mg/SHR
thEke) * 00% ABAEA I CHFEL, SBHUE
SR BWCERHgEnRS L, #5%, 1,2,3,48
YUSBEOmESY, FEEnR/ B A REIR MR
SefE (UR-5000 3, » T X/EIERTE) THRIE L,
AR 5 EE DB LTI, BohAHlERE
DEEREMESEAL, 3EOTHEN,D, BEHL
E, T#mE (MBP), EMuE (DBP) #HH, 5
VSO HigfiE + EEHERAZE TR L7,

HAHHAPLC(C L B ACEREAR T F RO BB
BRATS PR SP-1ES) Tmg/25ul # T,
EEBE 7O F 757 40— (HPLC) IC&BNTFF
TST AV OB TRoTce B9 AE LTDe
velosil ODS-5 (¢4.6x250 mm, THRLFHE) # B
W, BHW®LELT00BY P TV OHRER
(TFA) »5, 0.05% TFA # 54 16.7% 7t b=+ Y
WBEA~O 2 B TOREREE, HHE ; 1.0 m!/min,
BHEE ; 220 nm T2 - 7o,
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i X BRIk B, PICO-TAG™ 73 )B4
(7 —F—AXHB) FRAVTTR- e XNTFFOD
T3/ BEL, BRI FYUSBIc LD 4aTTAR YD
FA VY= LY —(T T 54 FI8 TV AT L)
FRVWTRE L, NJF FosFE&L, DX-300FE
BEodet (BRBETHRN) #AVWFAB-MSETRIEL
7

R7FEDER ACEHEXN/F FO&HKIL, 4k
FaEy 7 e /Y AFLFOYVEE 14 mg (0
V&R 0.65mmol/g, AFVLVIKE VLRV E
VHESE) FHERER L, 43B3ABTOF 4 VER
#E (T754 F/AA Y27 A#HB) K XD Fmoc
BB E VTR, BREL, ~JF FEaEEC
R LT95% U 7LAUEEE N 1.5 BEES L,
RIGH, BUIFNI—Femz R eitBs e
BRNTF P B LT,

## E S

RPF FIKROER L VFEIVATERGETY
VAR LB NG R, FHHT, Dowex 50W % -
Bi%, Sephadex G-25 W5 A7 QR PIS T 4—%F
LI LI XY, BHFES5,000~300 BEOENTF FH
F19gwBi, Thiz, LIVFERBR252gH 06
BUNLER 7.5% TH - 7o S HIC, SP-Sephadex C-25 %
Az 757 40— (Fig. 1) #R52LICkY,
SP-1 @S (DEEE 9~25),SP-1HES (TEES
26~41) %LU SP-TIES (FEES 42~60) CH5HE
L, BHATF FRK034g (HRE14%),059g
(EMR3E 2.3%) 3 LUF0.85 g (EMREK 3.4%) B/,

ACE BEEM 22 L5, HXTF PR ICy
895 ug/ml ¥ L, BEA~TF FHHR TR, SP-1ES
1Cso {8 ; 72 ug/ml, SP-T @5 ICs, f8 5 270 pg/ml s &
U SP-I @4 ICs, il 5 785 pg/ml T -7,

B~ TF FOEOMERTER invitro TEKD
Bho R TF FHE (SP-1ES, 200mg/
SHR g kg) AV CHERTIEFR©A L LA,
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Fig. 1. Chromatogram of H. fusiformis protein

hydrolysate on SP-Sephadex C-25 column.

Solvent system; (a) 500 m! of H0, (b) 500
ml of 1.5% NaClL

Linear gradient from (a) to (b). Flow rate;
90 ml/h.

Each fraction; 10ml Monitoring absor-
bance; 750 nm by the Lowry method.

mm Hg

250

Time after administration (h)

Fig. 2. Effect of oral administration of SP-I on the
blood pressure of spontaneously hypertensive
rat.

Vertical bars represent the mean+S.E.
(n=5 per group).

—0O~SBP (systolic blood pressure). ~A-MBP
(mean blood pressure). ~o~-DBP (diastolic
blood pressure).
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Fig. 3. Reverse-phase HPLC separation of SP-I.
Column; Develosil ODS-65 (4.6 X 250 mm).
Solvent system; (a) 0.05% trifluoroacetic

acid, (b) 16.79% acetonitrile in 0.05%TFA. ,
Linear gradient from (a) to (b) for 2 hours.
Flow rate; 1.0 ml/min.
Monitoring absorbance; 220 nm.
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Table 1. Analytical data and ACE inhibitory activity of synthetic peptides

Amino acid ratio

FAB-MS

Peptide in acid hydrolyzate (m/z) ICsy (s0)
Gly-Lys—Tyr Gly, 1.03 Lys, 0.98 Tyr, 1.08 367 3.92
Ser~Val-Tyr Ser, 0.98 Val, 1.10 Tyr, 1.02 368 8.12
Ser~Lys—Thr-Tyr Ser, 0.91 Lys, 0.99 Thr, 1.07 Tyr, 1.11 498 11.07

Each peptide was hydrolyzed with 6 N HCl at 110°C for 24 hours.

1Csp: concentration of ACE inhibitory peptide required to inhibit 50% of the ACE activity.

BT ESUREEOFT, KBNS VAT HEEER
BWELwHNAL VEFREERSE L THE ACE RER
& (SPES) BT, nvivo CAERTFERHER

L7c#ic, ACEMENRYF FORBBRMETR, T
DT 3/ BRIIERE L7,

BilE, FRROCHE EFRORESBAL»r2KE
B GREERME) &, RBAHEZ—&ESIE (R
RBEBMESE) KAHEINnS, gl FERERLER
RHBEERAILICLVELELHBRE TS LAWRET
BB, —F, ABEENEICIFEREEZ GNERFH
WHWBHD, RERICHT 2 EENTEREILIER TS
Bo VOV e TUVAF /Y VR RAR) 11, T
HEMEOEELRBERO—2THH EEZLNTVS,
I 204K, R ARTHUNLBREZRLL TS
ACE OB %M+ 2 L CRAREaV FO—)b
L, Fhick» CAEBEEONEX OV FE—VLED L
VWORADBFTIbh TE 7, Cheung H{F,9 ACE L ¥
NRFF Ry OEEEEEREEZHE L, MURFVIVER
#® Ok KDY VB VWIFEERT I/ B, %
7R EEE NFW CHEETI /B (NY
4842 BhoUNTF ¥ ACE IREERSR
WEBE LT, XHiC, SHEE-BRLTELIE
D ACE BHENRTF FO CRBTTNTFITVTH
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JBTHL LIAEERSBEEL LV IBREIRTS D
DCH o7z, —F, NKEOT7 I /BT VER
BREUVTHoroh, “hil, ThETOBRETNXK
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ERERT OO Tt ed o7

v Ukl 3EED ACE HERTF FOT 3 /B
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Eavwn®ESR (Lys-Thr>Val, Lys) 23, ACE iF#H
A, ERICHERA A AR A BRI R RIT L,
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WoakbY, WS D57 SBEEX TS FOME
BLEETHA,DRxd, BrD/OF77—ERIU
RIFF -V BNT, LIFZ VNI ERG w RS
LT h, ACEMEREICEL CRTV v ERY
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