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Preparation and the physical and chemical characterization of
antihypertensive peptides from fish protein by enzymatic hydrolysis

CHEN Ji-wang', XIA Wen-shui'"*, HUANG Ai-ni', WANG Fang-an'
(1. School of Food Science and Technology , Wuhan Polytechnic University , Wuhan 430023, China ;
2. School of Food Science , Southern Yangtze University, Wuxi 214036, China)

Abstract: China is the rich country of fishery of fresh water, and the yearly output of fresh water fish is 19.188
million tons, approximately accounting for 40% of the total fish output. The main kinds of fish are the silver
carp, variegated carp and grass carp. The processing proportion reaches above 75% in developed country, and
there are only 30% in our country at present. The fresh water fish are sold primarily fresh with the low price,
which has seriously affected the sustainable development of fresh water fishery. Not only have antihypertensive
peptides from protein of fresh water fish the advantage of protein, but also they have the character of acid and
heat stability as well as the better solubility and unique antihypertensive function. It is easier to digest and absorb
than the protein and its amino acid. So it will be the future for deeply processing fresh water fish so that fish
protein can be utilized to prepare for antihypertensive peptides by biological technology. In the paper grass carp
protein was hydrolyzed by alcalase and angiotensin I -converting enzyme inhibitory activities were assayed by

high performance liquid chromatography for preparing fish antihypertensive peptides. The results indicated that
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appropriate hydrolysis conditions for alcalase were pH 9.0, 50 C, ratio of alcalase to grass carp protein with 48
AU-kg™', DH 34.52% .
under the same hydrolysis conditions contained 81.26% of soluble N, 72.81% of peptides, 0.12% of fat,
3.54% of water and 9.47% of ash. Its relative molecular weight assayed by size exclusion high performance
liquid chromatography distributed from 124 to 10581, and mainly from 124 to 1062. Solubility of
antihypertensive peptides from grass carp protein was analyzed during pH 3 and pH 11, and the result showed that

The results of analyzing components showed that fish antihypertensive peptides made

its solubility of around 96.0% was steady, and fish antihypertensive peptides could be extensively used in food.

Key words: grass carp; antihypertensive peptides; alcalase; high-performance liquid chromatography; molecular

weight; size exclusion high performance liquid chromatography
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1.1 ERERHA
EHENRNEFAEEXRT WX BmEES
BWTS AR TEREY TERARAE; LE R
KRR (ACE) . & R BEAH &2 B % &8 (HHL)
Vg T Sigma {223 ] HABIRRI A 4 st
1.2 UB{5EE
SHB-M 21EH KX L HEZE Z, HH KR

TRAF ;EEAERAKERE TR TR
FHIX-TBE LN, EEERSWNET;
RE52CS R & R &%, LB TR AE NI ;
DELTA 320 pH it , /¥4 - £ M S/ (LB)F
FRAE 112 HAHBES KM, FHEELBHAH R
AFLG-3 B R TR, TH AR
1.3 FHi&

EO R TR L FHEBIKRERE,
BEeaBEANSARFRABREDREEBNNERR
B F A 6.25(GB5511 -85) o

e EaM T QB/T2653 — 2004,

R W5 &6y 2 R Y% (GB5497 -
85) -

KG&E R Z 105 T{EHE ¥ (GB5512
-85),

REyeEHRZE 550 C %952k (GB5505
-85),

BEEOBLBEEANYAERE  RA
W AKEARE 180 min, A H L 30% K
FEVEFEAE 200 mL KB FKH, %% pH HN 7.5,
8.0.8.5.9.0 1 9.5; R BN 45.50.55.60 F1 65
T3 5KY A 96.48.24 1 12 AU-kg ™ '# 477K
o KRG IR )G S BPHEBE AR VR A 95 T LA bk #K&
JKH 15 min K IE R M, KR M KBREAHNEE
1,8 2 mol- L' & ALH 3 pH 7.0,10 000 r-
min " ¥R E L 20 min, FIEREWRAE SR G TR
#fH

B % &G UK # % (DH) & ) 2 e 358
BR[7-8], TEH M RBHELRM T RA pH-stat 3,
KBERTHEAX:

DH(% )= B x Nb x 1/ax1/MP x 1/ H,, x 100
XA, B: WK AR (mL ) ; Nb: BRI B E /R ¥R
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(mol-L™1)sa:o- 8 2 K fE B B (R 1B BAR S MW
E);MPRYMTEARN T E(L); Ho: RUED
JB A B R S8 (mmol - g~ 1) s I B SR AL P A R
¥ LB H,,=8.40 mmol-g~*,

EMERKGHETYE EHEA->-BU(Ek.
ENEER) KBS K> BRBE R~ pH
— B % — K5 (95 T,15 min) — & .0 (10 000
r-min~',20 min) > FFR - RE B G TR A
R K o

A B 3K F S5 AL B ( ACE) 49 ) & P il 2
Z X [9], B M A (HPLC) & 4.
WATERS 2690; # | #%: Waters996; f& i #:
ZORBAX ODS 4.6 x 150 mm; 3 i & : 30% B % .
70%7K (& 1%EER) ; Tk : 1 mL-min™"; 8 3
£ :228 nm; BAEE 110 pL,

BRI Tk, B0 (10 000 r-min™!,
20 min) , B _EE B #1T ACE M)E MM E o

BURE & 10 oL #1 ACE(0.25 U T 2.5 mL
0.1 mol-L™' A MR #L % v .pH 8.3.%0.5 mol-
L&k )s pL T 37 CHEHEBKBFHE 6
min, iTA 50 uL 6.5 mmol- L~ i) (HHL ¥ T 48
R B ZE ik H ) ,37 T L 30 min, ITA 25 pL 1
mol- L' ER MRSV AL B, ZEE IR 10 pL B
PR REAE, B 3E HPLC E B B3 & B 2 IR BR AR AR
&, DA 5 PR R I B R HI WA A i ACE 0 iIE
.
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HE : Tskgel G2000 SW x L #%F 4> F i &4 R 5 H
100 ~ 10 000; JE 3 #H : Z & /7K /TFA K 45/55/0.1;
W P 4K : 220 nm; HER 30 T; M HE:0.5 mL-
mn G HENGFRERES: AEEER C
(Mw12500) .1 ik B (Mw6500 )  FF 5 B (Mw1450)
LRR - AR - BAR - BER(MwAS1) Fl L
AR - LER - ZE B (Mw189),

8- 9:¥° %8 5. &8 b4 W2 g AR
HIA 100 mL 7K, 1.0 mol- L™ #: B A1 1.0
mol- L™ S E L PME R AT pH2.0~10.0, ZR T
1000 r-min~'$#E 3+ 1 h,3000 r- min " Z . 20 min,
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RAUES , £ pH7.5~9.0 EE KN ,FEE pH
R, A AR KEEH S Y pH 9.5 &,
HAKBERMAHE, R pHI.OREZFHIRK, %
B pH E ¥ et , M AE MK, B L, €W
HEEBERNERE pHIE RN 9.0,
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Fig.1 Hydrolysis curves for grass carp
protein with alcalase at varying pH
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Fig.2 Hydrolysis curves for grass carp protein
with alcalase at varying temperature
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I, SR ok 48 AU-kg™ 1,
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RSN :pH 9.0 B 50 T B S5 KM 1 48
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Fig.3 Hydrolysis curves for grass carp
protein with alcalase at varying [E]/[S]
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1L B8 (ACE) # i & 1%
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ACE W& (R 1),

1 FRABEFAEAORBYE ACE #) H7E &
Tab.1 ACE inhibitory activities of enzymatic hydrolyzates
from grass carp at different DH

KEEE(%) ACE M HI % (%)

degree of hydrolysis ratio of ACE inhibitory activities
24.95 35.64
32.53 64.22
34.52 76.85
38.72 70.35
43.43 66.24
43.94 63.82

MR 1, EaE 0 NRAEE DK #E
Y RAW B ACE I vE 4 , B R [F K f# B B 7
Y ACEmMHIEHERERKRER., AWM
BOBEREAROKBENEN, KBMEYH
ACE I3 Y3 I, 22 /K % B~ 34.52 % B , B %
Y1/ ACE # ) 75 M B 5 , 4k 2 38 K 7% B2 |, RS A
WK ACE M#IvEME R T M, Bk, % EREE

5 K AR B R B 5 AR 7 A R TR BRI K R 4 SR K

B 34.52%
2.3 BRERESSELERS T
EMERKBRTAHN  WNEEEKRRLHES

AT, ERNEK 2, ARPAUED, AKEEKT
AEHASERE, B8 T 81.26% , K& &R
72.81%, KAMAKGEBA AR 9.47%
3.54% RIS BB, K 0.12% ., HTARKEEK

HOR B, R T HER ST RBLA
F2 BREERBSSH

Tab.2 Content of compositions in

grass carp antihypertensive peptides

A HFEB(%)

component content
WA soluble N 81.26

BK peptides 72.81

B W fat 0.12

K4 water 3.54

K4) ash 9.47

Rk AN>TRE  REE 4R

3HH , ARERMEN S TFRESHEERE, £
B A FE 124 ~ 10581 Z W, M4 FHREE
10581 ~ 1062 Z MM A S BEM, R 8.16% ; H
WA TR B 7E 1062 ~ 465 Z B B4 4, &
B4 40.96% ; X4 F B TE 465 ~ 124 Z A 1Y
HaoZER&E, N 51.88%.
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Fig.4 SE-HPLC of antihypertensive

peptides from grass carp protein
AEXE S T IRB IRl 4R
IgMw = 7.24 - 0.242T,R = 0.9950

&R BK AR R Xt 4 [& FE BK#E pH
2.0~ 10.0FEE M MBEST T E &SR WE
5 FHTR . flEERERFR pH EEE R, L5
fEEREA LA AL, 7E pH 2.0 ~ 10.0 BY B R BE
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Tab.3 Relative molecular weight of antihypertensive
peptides from grass carp protein

, T &
SRR B (min) 00 FRR D)
reserve time of peak weight ratio of
peak area
14.562 ~ 17.647 10581 ~ 1062 8.16
17.647 ~ 19.512 1062 ~ 465 40.96
19.512 ~ 21.567 465 ~ 124 51.88
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Fig.5 Solubility of fish antihypertensive peptides
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