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FEE DU T (Mytilus coruscus) H JB FH B M /& Bk, K B 34 47 % iR B T F B o AR 4 1
Xt # ACE( angiotensin-converting enzyme) % & 8 % i , £ B & A A €35 247 T H A0
ATFRENH, NBER ISR HEAERMIEFAERAL; FFAA X EFLEX
R(SHR) AR KBRNE B EER, £RXA, T PLERK, BENL25~17510 -
mL ™' MR E N2 ~7 h, A BAEAZE R E, 2 ACE 4| £ T W ; & &t ACE #14] %
1 88.08% , Xt Bt S BE A 4 K W B 25 TU - mL ™' We 2 B[] 2 h,pH 7. 0, B¢ 4% 35 % 60
C, WARABEDERWEN D> FREAEAL 6 ku LT, 2 F 10 SRUATHER A & 50.4% ,iE
LZTBOEREENDTFERINWERA K. B EREZEELSERN 8.8 g (100g) 7',
AEEEBEENS59.6g-(100g) ', GiAMEAXKREEHN 24.86 g (100g) ', A% %4
BRWE T, LEEXRCEFE AT ERRNAXRREAEAR, 58.57% ., WAL 3.0
g-kg ' BENBLERSERFEAESHR, EAEE2~6 h BERFEEE, FHRIKEE X
18 ~28 mmHg(P=0.05), HARKXAUGNEAFEE N ERTH K EH T ACE 3§ & #
o 3 W i [ 1E R B R JE R
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Antihypertensive function and relative molecular weight as well as
component of amino acids of antihypertensive peptide
prepared from protein of Mytilus coruscus

WU Jin-chao, WANG Yi-fan, FANG Chang-fu
(Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012, China)

Abstract: The antihypertensive peptides were prepared from Myiilus coruscus, and the effects of different
enzymolysis conditions on the ACE inhibitory activities were studied by uniform design experiments. Then
the relative molecular weight and amino acids composition were identified by HPLC and amino acid analyzer
respectively, and the antihypertensive effects were tested by SHR feeding experiment. The results are as
follows: for the enzyme P1, when the enzyme concentration is from 25 to 175 IU - mL™', and the
enzymolysis duration is from 2 to 7 h, the enzymolysis degree is improved, but the ACE inhibitory ratio is
reduced. The highest ACE inhibitory ratio is 88.08% , the corresponding optimum enzymolysis condition
is: enzyme concentration 25 IU - mL ™", enzymolysis duration 2 h, pH 7.0, enzymolysis temprature 60 C.
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The molecular weight of antihypertensive peptide is below 1.6 ku, the short peptides below decapeptide take
50.4 percent. It is proved that antihypertensive peptide is made up of short peptide with low molecular
weight. The free amino acids are 8.8 g - (100g) ~", and the total amino acids are 59.6 g - (100g) ™', the
hydrophobic amino acids are 24. 86 g - (100g) ~'; the composition proportion of amino acids is in
equilibrium and the essential amino acids are abundant. The largest content amino acid is glutamic acid,
which accounts for 8. 57 percent. At last , SHR fed with the antihypertensive peptide with the dose of
3.0 g - kg' weight can be found obvious antihypertensive function within 2 to 6 hours, the average
reduced breadth is 18 —28 mmHg (P =0. 05). Results from this study indicated that the antihypertensive
peptide with strong ACE inhibitory activities and obvious antihypertensive function can be prepared from
Mytilus coruscus, and this study explores a new way of advanced exploitation of marine life resources.
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FE O P, 7EARFRGM AT X IR DL B O 3E1T g
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TR FEBR 2 A, 7 A SHR fa MHR 56 5k 20 e
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Bifpkt s ACE W#l st Rwg b FHZ4
S ICICEE BT/ (R AR A 14 T T 25 1) Ao oI
FERK X B i) ACE M EH. AXL RS R
Cushman"*' #1J5 2 Toriki"'®' Bty 7 B AT o

¥ 5 Rk (K,PO, 100 mmol - L™, pH 8. 3;
NaCl 300 mmol - L™'; HHL 5 mmol - L™") &5
0.25 mL, I AIRE . 43I ARE I BRI 1 mL
(X HRAH InZE K)o B 0. 15 mL ACE ¥ (5
mmol - L") F R ,37 CKBRIE 30 min,
fIA 0.25 mL 1 mol - L' ¥k B HCl T 458 £
IR B BIA 1.5 mL BSER Z B8, IR I B2k,
DIZEBU B A B B PR PR, IR LB ¥ i



2 TR , 4 I D1 EE 1 A 3 LS P R P55 1 S AR 0 T B B 5 R IR AR 167

BT 100 TR ALY 20 min, IZE R IR L
e, RIE A 3 mL Z508K, SE R . K LI
F 228 nm TSSO EE TH E KR OB

e 25 B VRS B {HL 5 25 EVRE AL X R, 20 # B
TR BRI IR ACE R Po THRAZN.

_A - A (control)
B A

p x 100%

BRCRAR G RN TRE AR
LR, (1) a4 Waters 600 B2 HH
EIBA; A% TSK gel 2000; WiahHH: V(L
&) V(K): V(ZHOHER) =45 :55: 0.1, #&
P : 220 nm, ARFFE: 0.5 mL - min~', H
B: 30 T, (2) X4 BREALIE B BT AR
e B E C (MW 12500), 4 ik B8 (MW
6500) , AT B (MW 1450) , 2R R - R - B
AR - HBEAR(MW 451) , 2E8R - 2ER - &
AR(MW 189) . EREGMERE I EIKER, €8,
B IEWRUR 40T U8, A 0. 22 wm L uE R
U8 AR5 DB OB g

Mo B AR RA B RS  KBEERK
T BURE &, i 6 mol - L™ EhER/K B, 110 T, 24
h, R 5 A1 0.3 mm ERAFLITIE, B2, SR EH R

B RE ST, e SRR - BURE
i, MK A% , B I IR IR AT, g B bR AR
0.3 mm fERLFLIT U8, B, AR EER B 3t
REEHATRIN

W e JE BK I JE T AR A W) SH Y
SHR, ¥ BT & IR R igft, &% N
P, 16 fHk, A K 250 ~300 g, SLHHETMTE
HIMmE AE FAREFERYLEEEEZR (P2
0.05), A8 X SHR h—H4H , 30K 5 4,7 E 8
Rz A BT R, WE ik Bk
45 K SBP,

2 HR

2.1 EBfASA TR ERK ACE #I 6 2R
TR (7] Bl A% 1 Ak BT 453 e I S oA

I RTIR T HE BT ACE HHITE PRSI , i

ACE 5 AN 2R, HFFEA [7] B8 A% 11 X 4 AL P A

ACE i Ry m, G R R 1

2.2 [FEmEREENSFREARENER
IO P 725 AR T B X T A5 1 e I AR i

BEATAEXT 237 B W i, G R LR 2,

*£1 AEEHEEX ACE HHZRZME
Tab.1 The ACE inhibitory result in different hydrolysis condition

(U - mL™! BRI H] (h H AR (°C)

G fﬁ ( ) s d ) P ; ACE % (%)

nzyme concentration  enzymolysis duration enzymolysis temperature R :

no. ACE inhibitory ratio

X, X, X, X,

1 25 2 7.0 60 88.08
2 50 4 8.5 55 77.49
3 75 6 6.5 50 36.83
4 100 1 8.0 45 26.28
5 125 3 6.0 40 39.02
6 150 5 7.5 35 58.47
7 175 7 9.0 65 20. 46

®2 BEOEREXNSFREAKR
Tab. 2 The relative molecular weight distribution
of antihypertensive peptide

X HR (u) it o He il (% )
relative molecular weight percent
1539 49.66
608 15.73
209 7.96
97 25.93
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SRR RN, 43H e 5 i e Jo 2 P If P 9 1 2
R R, K BEERA N ILE 1, T EAER
HB A 2,
2.4 REInERKEIBEEZR

e . s R o s iy, R R DL 3.0 g -
kg T REMFI RS THERE ., ERTIERZ S
2.4.6.8.10 /MBS AR e 4 R 1 IR, I8 R4 UM
EiE. 45RIE 3. BRI RS H N RA
e i BRI /5 i 4 s 1Y) 722 A 156 160 R 2 I g A%
5, % F SPSS11. 0 for windows F& et HEHE , I3
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Fig.2 The component of free amino acids of sample
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Tab.3 Antihypertensive result on SBP of samples

I FEAE A % L ( mmHg)
transformation of systolic blood pressure
2h 4h 6h 8h 10 h
. F%Jﬂllﬂfiﬂi( . -14.00+4.16 -26.00=2.61 -30.75+3.22 -11.50 £6.13 -7.25+2.59
antihypertensive peptide
pupiict 4.00+£0.00 0.67 £1.76 -2.00+1.00 -0.33+1.33 1.33 £0.67
control
x4 BROERKEEEEXRZELRER
Tab.4 Antihypertensive result on SBP of samples by Dunnett ¢ test
oy ¥ PR BEM
control mean difference standard error significance
2h =0 —18.0000 * 7.26356 0.030
4h =H -26.6667** 7.06391 0.004
6h Z=H -28.7500 10.78307 0.022
8 h =H —11.1667 12. 89246 0.305
10 h =H —8.5833 7.44257 0.215
* P=0.05 = xP=0.01
3 Wi ACE |32y 88. 08 % , X I ) B AL B 4544 -
7t

3.1 Pl EpREmBAEY

Xt ACE Wil &8 R #EA7 B 204, TR [ A
HRERN:

Y=70.464 —1. 195X, +15.299X, +11. 971X,
-4.310X,” +0. 194 X, X, -0. 141X, X,

W8 J7 72 4 ¥ J £ B ACE ) i 35 1 9
90.23% . {HHSELHERTEBAF T 5L PR ACE
MR 86.55% , Brlh no. 1 Nt fcft. K

Fist 25 U - mL ™" ;@IS [R] 2 h;pH 7. 0; B AR
60 C,

Bt P1 R BEARE O, BB N 25 2 175
WU - mL™", Ef#RS A 2 2] 7 h, FEE B
o 7R B I S 4, JFLARR A R BE 38 o, BT A5
I FERKE ACE M| 3R T [ X2 H O FEE B Al
HIREAT, B BREETSOK A R B KB,
ForpdR oy R £ 1 b I 1 2 B T B e I R 7
P EREE MR R R, J0BA ACE 15
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P B S R B A B FR B L TS P SR A R I
MM S ACE #H17E T . X—&5 Kim
2170378 3 2 7 e ) 45 A R I PR R i F 545 )
MY G, EME SR PR EaRREEER
HE MEFEARBIRSNEER, FEZHE
PR B 8 of , (EL[R] B B2 T8 X ¥ i g AR
BE , BRI IR B A A B e R i L R A M B0
3.2 pBEmMERBNSTFREARSHT

E R BOBOME 5,135 BT 40, o I R BCRE 7 A R 43
FREWEEEL6 ku LN, BAEME, A1 ~1.6
ku, B 10 ~ 15,16 BRETEE, 48 K 49. 66% ,
FEFAXT A FRE A 1 ~0.6 ku, B 10 fKF] 5 kil
Bl M EEN15.73% ;#E 0.2 ~0. 6 ku
PR 7.96% , X —Br Bt R E N 2 iKE] 4 BRI/
JiKo

e I K Y 3 F ot 2B A — S A 2 B 4R 1 ()
B, NEE W RRFRE , NEFE B JFR
FAR R R (A i A 15 20 A R, F KO 2.3 Bk 3
15,16 kA 441> i EdE R, A
B ELAE A DA P2 B AR R I PR K P o3 AR T
BEAFR BN, — M7 LA ku LA, Oshima
2 LIS ) O T e DR 0 D S R AN 4 R PR 05
BRI BK 751, 383 Sephadex G —25
EHTESSA S ACE JE R o FEE RS
FEB/MI W, EoFEEETE LS5 ku LK,
AR YRR 45 5 e 3% FH R I R K 4 T BB, 78
1.6 ku DI, IESE T Bk S iE,
3.3 pBEmEMRESEBRARSHT

SRR, R EARS WA LTHEER,
CEERNEERIVA AR, £ 8.57 g -
(100g) ™', 4% & BR WA O RE 12 1 Aibi 40 g o 15 1P
W%, F)F R 20 23 o A HE R, 8 AR B R AR
B, TSR0 I e B — e

Rek I P KA S K FR R LR B 2 59.6 g -
(100g) =", HAEHEERR (KL ER SER)
BN 14.53 g - (100g) A ER (HE
B HER JEERR) BN 12.84 g - (100g) ~';
KEMRAB BT . HRHTEFEEERLEN
8.8 g+ (100g) ', 5/KMBEERRALLIE R 0. 15,
EC B AR , 10 BH A 4 2 DA/ R 3, T
ACE 75 Il /& i BP A — 263 3 K, S BRI
REA ACE Il 76, N IXEEHUERF, I B T
BT RARER

1H4h , Kohmura 25 5757 2% B [ I & K 231
FBK R AR ER, KR 5 ACE Z{k
EEES NME_EERESHEEMLFE. TR
R, FERFHRAKEEERS ERE, X
24.86 g - (100g) ™', X5 H B Y [ I 35 T
BRBYBRR,

3.4 PEMERKKIBEERR

TR B &M R B R PR, AR
TR R B ERUR . B 2=, BRE
Fo05(2,9) =4.26, 751X} T4 4 h F1 6 h [l &
ARALH) FAE > Fo 5(2,9) , LB IR FIRE MLEAK 4 h
M6 hURAEBEER(P=0.05),

[Fl B, By 3R SE0 45 S i Dunnett ¢ ZE
BRI, FRIMEARTE 2 ~6 h Z IR RS B
BEM(P=0.05), Ifil &5 REARIEE & 18 ~28
mmHg, 7E 6 h 4R R R K3 & KE A 28
mmHg, HER R N BE(P=0.01),

FRARE B PSR 2 B LR R A I PR 45 51
W4 ERE AR 10 ~ 14 mmHg FHEF K PR 5 ~ 6
mmHg, FELRIR D 1/6, 5 32 20 108 5 1
A 173059 XA S, T O AR R PR K
FEERCORIER BE MHE SR — LR, HAE
FE A — B i T B 2 R Rk KR Alig .
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