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PR TR, db ot 1 s R S 90 AL 2% A BR A &) DHL
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1.3 & FERKRRREMKIH &

S X AR AU B 5 B R TAL BE ) % fa
B .F 0.1 mol/L NaOH %W h i £ #% 2 h OB
1t 20(g/mL) (B FEEE BE 150 r/min) , Z2BR 4
FLEE LR, H 100 S RBE®R R 1
20(g/mL)IRHL 6 h BRIR. R 1 WK, =245 Rl
K ZE TR, 10,05 mol/L il 1% % W CRHI 1
1:10Cg/mL)HiHkE 4 ho ZZ MoKk E= ., BH
10 f% ot & #47K (45 CH R $2E 4 h.4 000 r/min &
0 15 min, BE 28 Wk 45 bW W, R HBL IR € A
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W H
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6 kufll 3 ku i DR AL, AR N &4 0 B R T
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2H 5y 22 IR TE B — 3R B AN (] 310 5t 19 22 IV W » 45 /N B
HEH IS DG A CG 4/ LG #R i SP3 41 431k
P 4R Ak 1 R A0 3 L B 8 E LG MG
HG 2H/ BL4F 9 LL 200,400,800 mg/ (kg « d) #| &
HEH M VG H/DRPUFEARR 400 mg/ (kg « D&
M) Ve E ,CG M DG 413 LS5 R B 258 1 KA
B B AR 1 U Sk I AR A A O A T TR R U
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7 o 3 S S R Tl
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TR I 485 SR 2 DL M + B o 227 Sk RoR L
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Fig.1 The scavenging ability of different concentrations

of polypeptides on hydroxyl radical
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Fig.2 The scavenging ability of different concentrations of polypeptides (A) and V. (B) on superoxide anion
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Fig.4 Copper chelating ability of different concentrations of polypeptides (A) and EDTA (B)

GYH) Cu™ " BRI BB e 5 B IF B TR 22
#ath, H7E 50 mg/mL B, Cu”" & & R B 5K KE,
Hor SP3 41419k 53.30% . B i = T 55 4h 2 Fhdl
IYEY . FEXTHRYL EDTA v, bifi 5 5 f e 5 0 388
Cu" B AREI MR TR ESE ML
M w .fEfa 7 B ALK Cu*t B A RE NI B 55 T
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FEAR AN BT E AL & B, SP3 41431 - OH
BHRE.O, « BHREMEFEE Y B ER T2
P24y, 5 SP1 453 AH EJC R B &, Br DA% T 3X 2
Tt o ot et 22 ) e K HLAR AN R AL E ) 22 57 e 0 3
1 2 BRAL 5 EAT S IR AL e B . 6 1 oR 2 Fhdd
I EIERR AN — . AR A R, "
iR | T2 AN A R o AR e e H R
BIHE 2702645, 2 R A R L T R RN A R Y it
L N T B S ) ) = S SO o
1H0 17 PR LR P i T E SRR LR /B
FEMR A K P S B MR AT IC S X b 2 A 43 b g

H T B & B K R A R A 22 S AR, SP
Hor e SP3 40K 0.92% . i H AR 2R A R & &
S
26 ZEAXH/INR M AEALR KRN
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G AL 5 v o AFL 35 O 460 403 455 R 401 1) IO 2% 4R
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Table 1 The amino acid content and
composition in SP1 and SP3 %
IR & SP1 fr it It 5 SP3 it
Amino acid Content of SP1 Content of SP3
KA FAB T Asp 6.34 6.16
IR &R Thr 3.07 3.10
225K Se 3.53 3.49
AREMR* Glu 11.04 10.88
HA®M Gly 27.09 26.97
WL * Ala 9.83 10.31
LB AR Cys 0.10 0.05
AR Val 2.41 2.45
B Met 2.07 2.19
SRR 1le 1.64 1.58
R Leu 2.79 2.78
it &R Tyr 0.87 0.61
KRN AM" Phe 2.35 2.34
MR Lys 4.20 4.08
& B E Pro 12.92 13.28
HEM Y His 0.59 0.61
KRR Arg 9.16 9.12
DA SE G H i
LHRER 16.46 16.33
Essential amino acid
A P 3 R
17.38 17.04
Acidic amino acid
b
MV#%%M . 26.87 27.09
BZ[SIC amino ﬂCld
Bk B IR
KB 34.01 34.93

Hydrophobic amino acid

®2 ZRIMRBESREHOZE
Table 2  Effects of polypeptides on viscera index of rats
41531 I 1045 £ 5 I 95 % WL $i5 i
Groups Index of liver Index of kidney  Index of spleen
CG 4.86+0.23a 1.31£0.13a 0.16£0.03ab
DG 3.95+0.06b 1.25+0.02a 0.1440.04b
VG 4.6540.47ab 1.22+0.19a 0.1940.06ab
LG 4.5940.85ab 1.3840.19a 0.17+0.02ab
MG 4.0640.37ab 1.204+0.13a 0.20+0.03a
HG 4.7240.17ab 1.294-0.23a 0.194-0.06ab

T A b IR = IR R R & B R

4

KE I .

* N i
Note: A stands for the essential amino acids; # stands
for acidic amino acid; & stands for basic amino acid; * stands for hy-

drophobic amino acid.

x3

RS NE SRR R B B #E 25 (P<<0.05)., T,
Note: Different lowercase letters in the same column indicate signifi-

cant differences (P<C0.05). The same below.

BUAEH /N B P i 06 7 d s MDA 5 i R AIK
XHFHEME T Ve R o R 22 K Tk 8 45 78 /0N B
. AR SOD.GSH-Px fl CAT f 5 717155 T
— & W4T AR BT AL 7 ) MDA (9 4 it 32 31 1
B S (A0 ) L T IR AN [ ) e B2 2 R /N L 4
P T 5 0 2R 40 3 2 W0 TS 14 7 R i )k ) 86 22 T e
i, X SEHHE R W Ve RE f0 7 22 ik nT RE G i 4R
SN AR D B 18 3R e Bl T D B s 22 R g
NGt A0 1 A s O B AR e T A0 B Y 7
BE AN, Ve FIE B Z2 IR BR A SRS A 4R B
(R RE 7 A AT B 3 0 — 25 T A N g SR L SE 2/
M,

% BR X3/ BRI 375 0 B A B9 L R AL 3R AR B 22 M

Table 3 Effects of polypeptides on oxidation index in the serum and liver of rats

205 SOD i Jj/(U/mL) GSH-Px i J;/(U/mL) CAT i J;/(U/mL) MDA % #t/(nmol/mL)
Groups Activitiy of SOD Activitiy of GSH-Px Activitiy of CAT Content of MDA
CG 232.30495.92a 117.29£5.53a 8.0740.94a 9.24+0.74e
DG 162.80489.69d 82.08+2.64e 3.4340.84c¢ 15.82+0.82a
ME Serum VG 220.68+7.36ab 103.67+2.19¢ 6.89+0.79a 10.4841.14d
LG 175.80+£11.07d 90.6141.56d 4.0540.57bc 13.41+£0.44b
MG 189.82+4.60c¢ 94.69+1.46d 5.36+0.18ab 11.79+0.41¢
HG 213.1344.53b 109.54+1.79b 6.72+0.43a 11.264+0.21cd
CG 70.51%5.05a 174.64+3.71a 114.40£39.40a 3.3840.12d
DG 43.51+2.51c 125.6745.65¢ 67.70466.89d 4.9840.21a
BEIE Liver VG 57.05+2.57b 160.78+2.05b 100.88+2.61b 3.634+0.37c
LG 46.52+3.05¢ 140.39+2.88d 84.3144.52¢ 4.31+0.18b
MG 54.85+2.09b 148.59+1.38b 85.8242.61c 4.1940.16b
HG 57.534+1.52b 156.30+4.45¢ 94.86+£11.37bc 3.9640.25bc
3 W # V0 4 DR 2R 3 UDAR OG0 R TR [ e 2 Y

PURAL KT T i ) Z W R PR 2 —

HAUAAR TG 5 450 0 1 Bt R/

VR IERR AL

PR 5 o % 7K 1k 0 I T 3 o 418 v R A e i kG

feR B

B Ky AN £ RIS 7 R B 45 T A AR
BeAh, Bt A] DL — 28 4E 2 IR 4T 4R
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AR50 2 4 By IRV L )R HG G T K 22 I 9 R
AT 0 05 MRS 3K 3 34 5 & 4 Bt SR Ak AR AR T
9 H R AR g R B K M A R L 14K i Y
SP3 4 s ht s AL iie 71 W1 AL T SP1 1y, H 5 A A] g
Al L.

MG S5 A R A 2 K ST /N 5
(e A TR A RN ER TR X A= - AN S R
EYIEER R HES . RO 2~9 M EER
OE= 9077 W e sk e Rl N e Rl O S = D1
B F e 1~3 ku B, br g4k s gesmt o,
AR FE AP & B4 F e e /NG SP3 44y A B
S8R A A AT SR AR T T L S U L A R R T T 22 Ik 4 4%
TR RN (<22.5 kw) A4y, OF « KR
M Fe' 30 I A d im0 s 78 B B 22 R, A F T
<3 ku 4L, O, « MIEFREE T W A T 5 F %
H>10 ku K 5~10 ku 44097 5 b Ab, 4 7 i
<3 ku WEBBNFKMFZKRAS. WEAKEN
O, .+« OH Ml DPPH « Wi KaE . Wik, £
JIK A 43 ot e 5 P AR BE ) % VDA 6, 8 B 4 T
JF N AR BE AR, (AT B L ST
o ik /NI, AT BE 23 PR 22 R R R RS S B R G
Pt A AL R J0 1Y BE KA AE AE 5 B A AL AR T [
I J5 SEpE T rpomT i — 25 43 B i Ak B S AL PR A
110 22 K, IR HEAT IR 48 7 SRR B AL IR I i 285
Z 1 1 A e R T A B BT AR K

UNDEER AR e L IEE A RN W NE
R 348 £ Bk iy /0 BUIAS 9 SOD. GSH-Px fil CAT
it o O 4R R MDA 5 I 8 R IR L 16 W SP3 4l
53 22 WA B T2 i /0N BUUR 1 19 60 R 6 il O L O T
B A 3 R AR B . & b AR g
Oy F /N SP3 44 £ K L FE M N AN 38 B A g
S B AT M BT SRy — b ) R M KSR Bt AR AR A
Y I ESI RS T N
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Antioxidant activity of polypeptides from silver carp skin
prepared by mixed enzymatic hydrolysis

WU Runlin, LIU Jianwei, XIONG Shanbai, HU Yang, YOU Juan,LIU Ru

College of Food Science and Technology , Huazhong Agricultural University/
National R& D Branch Center for Conventional Freshwater Fish Processing (Wuhan)
Wuhan 430070,China

Abstract The polypeptides were prepared from silver carp skin by the method of mixed enzymatic
hydrolysis,and divided into SP1(>6 ku),SP2(3-6 ku) and SP3(<(3 ku) by ultrafiltration. The antioxi-
dant capacity in vitro of three polypeptides and the amino acid composition of SP1 and SP3 were ana-
lyzed. It was suggested that SP3 has the strongest antioxidant capacity in wvitro. Subsequently,the an-
tioxidant capacity in vivo of SP3 was measured. The results showed that the order of hydroxyl radical
scavenging rate,superoxide anion radical scavenging rate and reducing ability in the three polypeptides
was SP3>>SP2>>SP1,but there was no significant difference in chelating rate of copper ions. Analysis of
amino acid composition showed that the percentage of hydrophobic amino acid in SP3 was significantly
higher than SP1. Besides, compared with the injured group,SP3 group had higher indexes of liver and
spleen. Furthermore, SP3 significantly increased the activities of SOD, GSH-Px and CAT and decreased
the content of MDA in serum and liver. In conclusion,SP3 has better antioxidant activity than SP1 and
SP2.

Keywords silver carp skin; polypeptides; ultrafiltration; antioxidant activity; antioxidant pep-

tides; mixed enzymatic hydrolysis
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