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A, PEBER REWE AL, LT KE 116023: 2. REKTZBLITH KM T RGaMAEASITTRTERE,
T KiE 116023

FEE AW T 445 (Crassotera gigas) R JNE B EE A H M 8 OB ARE 1091 LI . B Sephadex G-15 IR HE & AT 2
Mo M R ARV . B B R LB IE A A FE A . 4 F 24 1191 D 826 D 274 FIAR & R G AR VS M Ik 4
S E BREERE TR, A HEEIRE 2 A8 0.184 mg /mL 1 0.673 mg /mL B, R4 B B35 5E 9 S 2 B
53.6% %1 66.5%: 5 F £ 58 1074 D 1 735 D 45 19 4 25 I BERE AR S MR IR B B SR IE OE iR, S HUREIR
P53 514 0.166 mg /mL 1 0.830 mg /mL B, 441 B B IREE RYEE4 3 57.6% 1 70.5% . HPLC 4 HT45 REH, AR
HEOM S h S OB AR RSN 2 3 B B LM AL IR . RS ERSRIAR R E OB S T E TR
RREE Y AE R B IRE N 2.5 mg /L I, 34 73 A AT 3% 83.6% F180.8% - AR R S X BMEESEW AR . TFRg
REW, AARMEOR S THEEO WA R R L EB R AR DO RS, HF4AR0 soD & h# %

FiRE (P<0.05 : B LA (LA R E A B & B RERE AR, /D B RITIE A GSH-PX 5 7 .GSH & BEE %
#5 (’<0.05, MDA & & B3 (K (7<0.09 . [HEAR%4,2007,14 @) :295 - 300

KA MR RR TR 2 TE A B BRERRENE
P E S £ S:3986 XHEkPRIRED: A

NAERE P& 2 FiiE M B B, i Oy \H,
O, *OH- AMMENE BB EMMR R R BT AKNE
WK 5> 1 I B AR B 8, T AE N AR AR A B el R R
e SRR RSB MR E BRI, A
2, 5 A A B RN B R C A
A 5 i LR R S B A P 22 B A O R
FLIE BRI ATAE 0 TR A AN R R B 3 B AR AR
R A HEE. SRRt CaR M, A L AL,
BIH AN EALE SOD, AL Bt HIE D »
— LR (DMSO; H 2 FIE B AD DL JLF &
BT EA AT A R B AR RS
B S B IR T R T A R B, (8 DR R
R, N L& AR A 32 2 i . R
PUAHIRIAE B, Bl e A B A0 1 %7 7%
T B &5 R 2 R F AT K ER-T), 4L
(Crassotera gigas) e —FEFR U (E = & KV V2K,
A IR AR IR AR R R T R B0,
A SR, A AT 5T 400E W 52 OB R A TR AR
B2, Achour % M3V 5T % B 405 2 B A
9 DhREMEE IR o AE AR SN RE S N 5 1 A 3R 2 (IL-2)

Yo#5 H #3: 2006 — 07 — 05; 1517 H #3: 2006 — 09 — 21.
EEWME: L T4 BAREES Q003BINS286) .

X EHS:1005 - 8737 — 2007°02 - 0295 — 06

RITEPEAE . AT ST LA W5 B AR RS R A R 10
TR FR R, R A 2 LA JIVER (1 B A AR 1 2 1
RT3 AL AR (R B 25 1, DR ELATE ST 05 I A 9 1) 41
A A 9 TR AE T

1 MR5I%

1.1 #H#

BRI TR B AT, BN E R
TF REERKZE EfE 18~22 g) . AJNE L
A A (A.S.1398) 735 T B Al
FTEHH R EFHIFI  Sephadex G-15 24 Pharmacdia 2>
AR 152, 0 58 R 8 2000 D AT AW RN
HRRA T H o, 41008 B &AW T Bii Ay
SR, 4 ML L35 C 24 Sigma A 7 H i, L-ESE R A
W E B 24 GERD LA 28 =) i B 40 A
Ajinomoto 2~ & Hi i, FTBIIEA Sigma A7 H . B
Bk B AL B (GSH-Px i 7 1 2 15 & i A L
YA SOD i 71 e R & TN B (MDA & &
T T & B e IE GSHD & 2 e A& 318 F
F R A TR AU
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1.2 A&
1.2.1 HIUGESHRMGI & DUAHWGEEE Y A
PR R (V8 R G5 1R A TEAR Fi b, 1 E AR SN B (1 AT
rh v B 1 I B B AR A

ARTINER R B R B0 1 5 B i Je Rl S 3
I 55T, W5 pHAE R 7.0, IMAREDHUN 2.4%
(A INES B, 78 55 CIEIR 41 T BE#2120 min, 2
5~10 minZ ILEFE R NG AR ER. ZREL
4 000 r /min, 20 min), B G W, A FEEE R
30 KD ke B g, B v BE A

rh P B B AR R ) e KT B i R S
I 55C, W5 pHAE S 6.0, INAEEFE 77 43.0%
e A BE, 78 55 CIEIR 4 T EFE#2100 min, 2
5~10 min X ILEE RN EAHN R ER. EEFL
4 000 r /min, 20 min), B 3G W, A FEEE R
30 LD HE i B U8, B VA B AR VR -
1.2.2 MEREARSENNE FIBEEAON
YV W B ] 1.0 mg /mL, 93 A B 0. 0.5 mL.
1.0mL-1.5mL.2.0 mL-2.5mL-3.0 mL-4.0 mL
B 8 AMRE T, I 2B T KA & R R A
FAIK 4 mL. 7E 280 nm A0 &35 5 9 W O B
B, HUFEERR N E O RS B2 5 R R oL
PEA LT T A
1.2.3 BREENSTES® BERNY TED
4ii H Sephadex G-15 80 ecm X 1.6 ey Zr B ill. LA
BERR 22 1 W (pH 7.0) 4 Bk B v, #F S 4 0.3
mL /min, FRAERE 53 T 8 L-BE 208 L B A B & AT B
JK, 4l fff5 3% C, FH WA 1 2R B 2000 T e A AP K AR

Vo 285 BFRVERE D 22 % A Ve BARR v, AR ¥ L-
Bt 2 R Bl 0 L AR IR BRI (B R C I T E R
HE 1g M A K ME B BLRFO HIEbREdh £k
T B9 5 B R I AR R RRR M il 2SRk A5
1.2.4 SMBEHEEIESBEZH  Gilson 305 &30
AREE T A3, BiE SR AR M 2% (Gilson 305 France) » i
FEH Cight (7 pm, 250 mmX 4.6 mm i. d. , KF-AA, H1[E
Rl B K IEAL =W ERTFCRD  shAE A BCh =5 18
— K WAL R 0.1:99.9), B IO =3 418 — 7K —
LB AFREE R 0.1:4.9:95), FiLIE A 1 mL /min;
i 160 20 min; B EEVEDE (0~ 10 min, 100% A LM
T+ 100% B #i; 10~14 min, ZE5F 100% B #; 14~15
min, 100% B LM 100% A s 15~20 min, 4E
£ 100% A B0 s £ KA 230 nm 1 280 nm.
1.2.5 EEMEBRNEREEBHEEREN KEAH
FEVERRIEER ISR T KRS U g oy vk, IS R
F2E A A E M (Scavenging Activitys SA%) &7
HAHEAKXWT:
SA% :A"A;OAI X 100%

Ao~ Ao AR T FEAE R VRO S
1.2.6 EEERENMENLFYE Koo HHEEEH
INERBENL R 6 41, 3 1 AU R AR R AR K, 1A R AR
HER AL, o B 5 2 L3286 0 HIVE B AHT
2 7 0 A2 O ESORT f JEK  [ BR R AR ME AR R (R
. 35d 5, &0 /N R, BUH AT I 2 Bt RO 48
1LY B (GSH-PX) i 7 B B AL ¥ 85 (L B (SOD) 7
H1 K43 B K (GSHD T B (MDA & & -

*1 FHRBENARMERERST
Tab.1 Composition of oral administration solvent in each feeding group

247 ek K
Group Feed Water for drink

EEW
Solvent for oral administration

1 PriE1A R Standard feed
PriE1A R Standard feed
PRI R Standard feed
PriE1A R Standard feed
PriE1A R Standard feed
P 1A B Standard feed

Hk/K Tap water
Hk/K Tap water
EB e Tap water
Hk/K Tap water
Hk/K Tap water
Bk /K Tap water

[« N TN NSV S ]

43 £ 7K Physiological water

RS AR JLNE OB B A2 VR Ultrafiltrated papain hydrolysate

FEVE S R OB EE MR TE Ultrafiltrated neutral enzyme hydrolysate
ARJREE H SR A# 7 Papain hydrolysate

o B8 H B BE A%V Papain hydrolysate

4105 57 5 W Oyster homogenate

1.2.7 EDREZAZNECHEERERSE

R 22 W /N B 2R TF I 28 (1 0 7 VAR FR 7
HREY) TR 70 BT R B U A P AT

1.2.8 GSH-PX i&/7.SOD H/1.GSH & & &
MDA 2E/MNE 75 HlKEERERAEY LI

FUITIR & U W B AT . b2 B ik S AL P
(GSH-PXO i J1 22 LA GSH 1 Jie B35 i ok % s
€ XN EE 100 mg 8 H 1 min f11ER R EEAR 52 M HY
YRR, A S AR R GSH i BEFE AR 1 pmol /L 28 1
ANBEIE 7 545 R A AL ) LR (SOD i 77 7 XA
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1mg HAE AL 1 mL KNS SOD # il & &
50 9% B BT R 1) SOD &4 1 4~ SOD i /1 47 (L)
1.3 @H®itA%E

SEI0 HIE K F SPSS 10.0 #EAT AR, LAFE3{E
thREE XS ERR, UL P<0.05 W ER B,
P>0.05 HESARBE.

2 ZBRE5H

2.1 KROERBBEEANS TESTRERSH
BRI HEEBERIE

Biffd i 2 25 0 BB U8 )5 H Sephadex G-15 %/
FE5 B8 (B AR A B O R FE 12 mg /mD) », WA F
EHT 5 B B, B 3 mL, e AE 280 nm
EEAFIR S A, [ G 00 A8 Bk i BT R 40 B B 72
ERRP A RBRENEREE. B 1 A VEREE
280 nm MR SE FEAE X H R A R AR R A
PRI BRI . VERRAE 280 nom FH 2 MEAM
veliwg, HE AR FE2 500 1191 D @H4r 32
1826 D (43 38) Zr 43, 1% 2 ANUE Mt e AR A B B ¥R
BN B v I (R Db B i, 0K P AL 90 1 I B R S
24 0.184 mg /mL 1 0.673 mg /mL B, X &4k 5 £
PRI RGBS 7 53.63% F11 66.58% - Yoshikawa
2 UOJE 97 T M Wi R BOR A B R AL A AR
TERIEM . &5 BRI A iR A A
P35 (40975 B i A o A P P 38 g 38 O, 24 0 ik
JEEE] 1000 pg /mL S & G R HURIE B B
BRI A A MEMERREE. JeS5W M NI E
P22 B o7 8 D e K, G e AR S ARV ) B L 5 A
oy, EREIN S UG EEERITEIER, &
aifb sy B PR ALIE R T 8B 672 D-

0.51 80
0.45} . 170

0.4+ 55

60 <

0.35F »

50

0.3F a

% 0.25}) 140 41

a &

o 0.2F 30 4r

- =y

0.15 {20 3

.l 0 =

0.05} o

/\-"-IIIIIIIIIIIIIIIIIII

0

i
317 2125 2933 37 41 45 49 53 57 _l»
S BERCIRE| 12‘5/9‘3’» 41 4-54)53 61 6569
I3 2 % % Fractions
OD4 SA

10

1 HEFRIAR N E B BB B AR IR OD,gy X & 56 43 e &
XF B R R B
Fig.1 ODygy and scavenging hydroxyl radical activity of
the oyster hydrolyte by papain

2.2 FHERBKBENS TESARERS®
BRI HEEBERIE

K U B IR R 2 Sephadex G-15 BT
5B GEAJRIRIE N 12 mg /mL) » B 8 i £ Uk it i
3 mL, #1890 76 280 nm LA 5 WROL FEAE, ki 15
OB AR B R B AL S e i 1 2 s . B A
2 AL, BEAE W 22 Sephadex G-15 Bl AE 5 B UL (1)
REFRSIEE RS F =558 1074 D Fl 735D
FoAr AR, 2 AR B R A KA 40 i B ek
(1 H BRI BRI, W54 0.166 mg /mL
F110.830 mg /mL I, Ah A 2535 BR & 14 4 5l
57.61%F170.54% . S5AJNER CEEEE AR BT A b 4L
SIFEEL, R A KR DU R T RN

0.6 182
0.5F 172

<

0.4 162 %

152

.0 =

5 142 w1

a o2} =

c 132 &

0.1} s

' 422 #®

PLLL i i eI iLLe e - CNESNT IR NN RN ;KH

0 y 112 3

-0.1 L 5 9 21 25/29 33 37 41 45 49 53757,,61 65 69 2 R

ODZS’J

43 45 # Fractions

SA

2 HhER I B A A AR VR Y ODuge 22 & 38 43 BE i 4 A BB 1B i 1
Fig.2 Molecular distribution and scarvenging hydroxyl radical activity of the oyster hydrolyte by heutral enzyme
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2.3 S¥RMEEIESBELmELEER

W £E H1 Sephades G-15 #E 2 AT 4 & B AR TR H
BB A2t TP B AL TR PRI A 00, IR 48, & R RO (81
FEF R oy B AL, 43 IR SRR B B B AR 10 L6 B A
TeiEHEIR A 1 HPLC i B (B 3) . BIE 3 7T
W, A 3 AN UEFD LA B 2 TP B, 3 AN JGL
WEFE A 230 nm 1 280 nm T 33 A W, HIEEHI
AW I E) A [ o i 320 L O A0 28 A — A VR A e
7 230 nm A, 7E 280 nm FJLTFEA R
3 ANSLUES HICER , A 2228 My~ My Mss fE 348 i
Hig R —&, AN M. X 4 R TREER
S FRIE M SA M E. MeEL R A M SA R
42.3%,M, SA 4 31.5%, M3 SA 4 65.6% > My [
SA N T7.8%. ¥ M -M,-M;FaBER S M #H R K
B R 4 ARSI PT R TE I, 45 RER I My B3
EATE R R, HHIKRIE N 2.5 mg /mL W, SA 7TiE
83.6% -

140+ —230nm

— 280 nm

1204

o 1004

%= {k/mV Voltage
(=) =]
S =
1 1

IS
=)
1

204

VE LI ]/ min Eluting time
B3 b AR S B B AR R B AL R ZE A 1
BORAR B T
Fig.3 HPLC analysis of oyster functional peptides hy-
drolyzed by paptain

2.4 HIBESERR R/ DERMAMENIEAR

6 HARMERSHBHENEK 1. £2 Br
T 6 ZH R W B ARV /N B R T 4148 GSH-PX
B % 77 .SOD i 71F1 GSH.MDA & & 2454k, M
22 B R I APk g A T ) AR AT T PR B AR R 1/ B
U AT 41 23 1) GSH-PX B 7% 1 F1 SOD & J) #8584
FRZH B 5, H GSH-PX B3 7) 5 SOD i St
A EH DA E T 25%7F0 38%, A BEER
(P<0.05), X BB IE ik 35 d (14 768 I8 i A vk V2 Wt 1]

W £E H1 Sephades G-15 #4325 1 14 B
B B ) DU VR PR K AL 0, R4, 20 v RV £ 1
FET IR Sy B A4k, 159 2Rk B 88 11 G B A2 1 A 05 47 L
TeiE IR 1 HPLC S A (B 4. fE 4 7T
WL, iz A 3 AL R LA HE 2 FF B R A 0
3 MASZUESE 230 nm F1 280 nm B AR, HIE
T H g B B B0 A8 (/)5 5 320 HH B0 ) P Ak T 7 — R 1Y
W FE 230 nm 1 280 nm T AR, HIEE
FUH VR (BT AH [R] . HF 3 ANHSZIE S I ER, 44 0R
Ky Ko F1 K3 48 5~ 10 min A H LA W i e g 42 5]
—, R Ky 8 10~12.5 min A H 30 IR il
WS —i, T8l Ks. X 5SAFEREEATRM. 4
RFH, K SA 4 38.7% K, SA 4 30.1%, K; SA
3 59.8% K, SA 4 28% K5 SA 4 5.6%- 1 K.
Ko KK B 2 5 KA R B B, /0 4 ASFF
) SA. #5 R FEMH, Ka SA s, JHIREN 2.5
mg /mL I}, 2 SA Al'i% 80.8% -

807 1

:: — 230 nm
70 ) — =280 nm
60 1

50
401
30

=Ak/mV Voltage

204

0 s 10 s
YEBLIR 7]/ min Eluting time
B4 LaGRHE S 8 B B AR S AL VE TR 0 B
RO AR BT 73
Fig.4 HPLC analysis of oyster functional peptides hy-
drolyzed by neutral enzyme

75, /N A BRI A FRPUEMRE T, B G BT
HATH GSH R EE N (P<0.05), B A
$& 29% 72 44, T MDA & &= 2% F 1% (P<0.05),
23t 35 d VR IR Y R TN B [ AR VORI o 4 B A
TR/ B AE 2R MDA & 2800 B 29 30 B AIK
209% F1 109% - 7 B R 25 HE U8 1 A I B A I A ViR
PR B AR R B N AR IE 2H 2R R AR R SOD
HEHEEWIN (P<0.05) , GSH-PX BiE 11 F Frig
=, GSH & &350, MDA & &K, BRAEEE
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Sto o FR B M UE S 0 4k 0 B R v B R PR AT
GSH-PX . SOD ¥ 71 #il GSH & & M F# 1% M JIF
MDA % & 1 2153% . Tapiero e UL] g JF 57 7 4 45 4R

B 4 i GSH B 52, F U4 RO L, =3 M
R FE D E 0.05% ~0.1% M, 41+ GSH
& B

#2 ER35480/NBERAFAED GSH-PX iE71.S0D i& 1 .MDA #1 GSH & 2% 1L
Tab.2 Changes of MDA and SOD contents; GSH-Px and GSH activities in mice liver after fed with oyster hydrolysates for 35 d

n=15;X £SD
28 5 GSH-PX ¥ 1 /U SOD i1 /(Ursmg prot) MDA S E /(amol*mg 'prot) GSH & E /(mg*g™ prot)
Group GSH-PX activity SOD activity MDA content GSH content
1 (ControD 47.36 £3.27 50.35+6.82 8.02+0.81 26.65£3.41
2 58.24+3.88* 68.73+6.98 6.51+0.38" 34.47+2.76*
3 59.44+4.96* 69.89+6.31% 6.43+0.51% 35.55+3.56*
4 52.16£3.32 64.13+£3.69% 7.20+0.09 29.31£3.84
5 51.73£4.29 64.52+2.90* 7.15£0.31 30.31£1.89
6 49.63£3.07 59.70£3.15 7.52%£0.78 27.81+3.25

I RRENEHEREE ©<0.05.

Note: Values with “* ” mean significant difference (I’ <0.05) compared with control.
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Antioxidative activity of oyster hydrolysates

WANG Qiu-kuan!'?, LIU Hong-dan?> XU Jian?» XU Ling?> LI Jing-hua!, LI Wei?, WANG Tao’> YU Xing-ju'
(1. Dalian Institute of Chemical Physics: Chinese Academy of Sciences: Zhongshan Road Dalian 116027, China: 2.The Key and Open
Laboratory of Aquatic Product Processing and Utilization of Liaoning Province: Dalian Fisheries University, Dalian 116023, China’

Abstract: Oyster was hydrolyzed by papain and neutral proteases and antioxidative activity of oyster hy-
drolysate was studied. Scavenging hydroxyl radical activities of peptide fractions analyzed by Sephadex G-15
showed considerable variations. The peptide molecular weights with highest scavenging hydroxyl radical ac-
tivities hydrolyzed by papain were about 1 191 D and 826 D and their scavenging activities of hydroxyl radi-
cal were 53.6% and 66.6% respectively when the peptide concentrations were 0.184 mg/mL and
0.673 mg /mL, and the molecular weights of the peptides hydrolyzed by neutral protease were about 1074 D
and 735 D respectively and their scavenging activities were determined as 57.6% and 70.5% respectively
when the peptide concentrations were 0.166 mg /mL and 0.830 mg /mL. Further isolating and purifying re-
sults made by HPLC indicated that when the concentration of the peptides with highest scavenging activi-
ties made separately by papain and neutral protease was 2.5 mg /mL. their scavenging activities were deter-
mined as 83.6% and 80.8% respectively. Study on white mice fed by papain and neutral protease hy-
drolysates after membrane separation (UF> showed that activities of GSH-PX, SOD and GSH in liver tissue
mice were improved considerably compared with that of the white mice fed by crude oyster meat (P <
0.05) . In contrast; enhancement of MDA content was significantly inhibited by supplement of the same hy-
drolysates (P <0.05) . The results of the white mice fed by papain and neutral protease hydrolysates without
membrane separation only improved the activities of SOD significantly (P<0.05) . [Journal of Fishery Sci-
ences of China,2007,14 2):295—300]

Key words: oyster hydrolysate: molecular weight distribution: scavenging activity of hydroxyl radicals
GSH-PX
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