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FE-2-=HFEZEME (1,1-diphenyl-2-picrylhydrazyl, DPPH) [ HFEMOHMNFMRIMER, IR LO2% 37,
AR, R 6 N T 2 B TE A0 K AL RE ) . R R B I Z BECAVP, AVP1, AVP2
AA BIFHERIAS A REEGEJ1. ZPECAVP, AVPL. AVP2iESDPPH [ 5 /19 L4 K & (half maximal
inhibitory concentration, ICs) 4F%91.46. 1.74, 1.55 mg/mL. & OHMIC, 2 %K47.14, 1527, 8.11 mg/mL.
PAh, MR A R BN, SN IEZ PECAVP. AVP1. AVP27E 5 &K EF0.5~4.0 mg/mL %k T % 40
MILO2 1 H,O A B A (R E T, 3 Fh 2 iR L 3 B8 2 PR mLO241 i /775 % ; CAVP (4.0 mg/mL) . AVPI
(0.5 mg/mL) FIAVP2 (0.5 mg/mL) RetR 2 AR 1 ) FLER I S B HREBG: - CAVPREMR I 3 £ s LO24H it A 4
e kIS E AL YIS (glutathione peroxidase, GSH-Px) (4.0 mg/mL) . %8 1L5EE (catalase, CAT) (0.5 mg/mL) .
BE YIS LEF (superoxide dismutase, SOD) (0.5 mg/mL) 3% /J; AVP1F &K E 4.0 mg/mLif, HEW T &R
FLO2Z1 il )Y GSH-Px. SODVE 77, W $EmCATIE /75 AVP24r BIFE SR 0.5, 4.0 mg/mL B % . 2% $2 = L0241
ML CATYE 775 TR % 4.0 mg/mLINF, 3 Fh 22 B i BRI 40 I S AL 43 495 7= A P9 % (malondialdehyde,
MDA) ¥JHREEM . Fik, 802 HE— 2B giEey, TR TR a SN,
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Antioxidant Activity of Polysaccharides from Abalone Viscera
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Abstract: The antioxidant capacity of polysaccharides extracted from abalone viscera was studied by measuring their
1,1-diphenyl-2-picrylhydrazyl (DPPH) and hydroxyl radical scavenging capacity and their ability to protect human liver
LO2 cells against H,0,-induced oxidative damage. The results demonstrated that the crude polysaccharide (CAVP)
and two purified fractions (AVP1 and AVP2) all had apparent free radical scavenging capacity with a half maximal
inhibitory concentrations (ICs,) of DPPH radical scavenging activity of 1.46, 1.74 and 1.55 mg/mL, respectively, and an ICs,
of hydroxyl radical scavenging activity of 7.14, 15.27 and 8.11 mg/mL, respectively. In addition, all three polysaccharides in
the concentration range from 0.5 to 4.0 mg/mL could protect LO2 cells against H,O,-induced oxidative damaged as indicated
by significantly increased survival rate and CAVP at 4.0 mg/mL, AVP1 at 0.5 mg/mL and AVP2 at 0.5 mg/mL decreased the
activity of lactic dehydrogenase (LDH) in cell culture supernatant. CAVP significantly increased the intracellular activities of
glutathione peroxidase (GSH-Px) at 4.0 mg/mL, catalase (CAT) at 0.5 mg/mL and superoxide dismutase (SOD) at 0.5 mg/mL.
AVPI at 4.0 mg/mL resulted in a significant elevation in CAT activity and a highly significant increase in GSH-Px and SOD
activities. AVP2 at both 0.5 and 4.0 mg/mL could highly significantly increase CAT activity. All three polysaccharides at 4.0
mg/mL could significantly reduce the content of malondialdehyde (MDA) as a lipid peroxidation product. Therefore, abalone
visceral polysaccharides could be used as potential antioxidant ingredients in functional foods.
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SEARGIAN S Z B R A DI R,
AT ARG R PE S T T, & AR a1 5
Kz —o BTk, HUEAGHE TR T & Fh A RO 26 5 0
T 5 09T LAR NS b 2 % B2 48 5 AL
SR

R, ZHER YIS VAL 2 2 R 1 52 3 5 35 0%
. 2 NEWH o B8E2NZEREMAGERE
T il i ok S, i ST ol R R S T R A A
S, AR A AN R 2 5 SRR
MR E P B E R A RRIEL, EEE L
XTH,0,1%5 5 IIMRC-5 A\ W fiti Bc 21 4 40 i 1) e AL i 1 B A
e RN, Xue Changhus!" Mg Hh 3R B (1) — Fil
RN 73 0T 8 1) 2 35 R0 e T 47 v IR TILORE K B P9 1
AR . ADTFFRE, ZHPUEAE T RE 2P
o DU F A M R E LS 2 — .

i @GRS, HANESEBR. . £
MEER. 4ER. TR LI b IS R,
AMUEAREREHANE, EEA R R h ™,
LG, BEAAE OGP iR 2 e 5%, HEAMFRMEYS
I EP AR B Y K. SR, FEBEI T, S
HMILAT VRS2 BIRE I, B IR RS EE B E B
%, AT EIRFR T . 809 2 0 2 s B B SR AR
FEEIE AR MR FEI0 20 o 05 15% ~25% 1 Py e
BRI R — R R TR, 2R
GMEME P BT Z IR, BAETCH 26t
R, N 2RI G EGIERAE SN E B
fPLE AL YT, T L AE 4 K R B AR
SEAT R IE . (R, ARSI (W) A A 6@ P UE 2 B L 4R A
A LK P PR AE T, 2 L LO2 41 R i H, 0, 451 4
FERL, EEUL,1- 2R -2- = RS AL 2K E (1,1-diphenyl-2-
picrylhydrazyl, DPPH) HHIEIERZE. ~OHERE. A
BRI &l (lactate dehydrogenase, LDH) . &Mt H ki
EALYIEs (glutathione peroxidase, GSH-Px) . T4k
& (catalase, CAT) . EHEAYIBEILEE (superoxide
dismutase, SOD) G F A % (malondialdehyde,
MDA) & &EfabR, 785038 FORIESIEAS [F] 44 27 25 s P il
JEZ B8 BT EAIE R 5, AT R PR DIRE P i it
FAL AR o

1 MES5HE

1.1 eI

il N IFFH £ ## (abalone visceral crude
polysaccharide, CAVP) HHEEIE A5 il 544 A7 5
ThReVE & S 7L 5200 = A il o

DPPH. MM (3-(4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2-H-tetrazolium bromide, MTT) *H
SigmaA#l; < OHIRAM &, BAMHE 7 HhmEF&
U REY) TR T, DMEMEBESERERS R 3L . X
i (HERMEHEE) . 025%#EM = [EHyclone A 7l ;
Ho Al AR5 [ 7= b 4t
12 X5k

UV-80004584Mr e g R ohT a8 PR A R
EVOSHEI'E s  EEAMGAR; DW-FL253{RIRIKAH
R SESE A E]; M200PROMEFRIX  Hif - Tecan/A ] ;
Series I[ Water CO, 4% 7588 3 [E Thermo A 7],
1.3 Hik
1.3.1 SN R 2 B8 7 B Ak e

CAVPFE i, —DEAE Sepharose CL-6B &3 )21 —
W £E0.2. 0.6 mol/L NaClH #r e Itk — & — g 28 Wk 4 —
Sephacryl S-300HRA:JZ #T — U 5 B b ¥k Bt i — ¥4 %
TR~ R4l 73 AVPL, AVP2
1.3.2 Sl py T 2 WAl A 20 2 s N

MBS BEKIE. ZBGB/T15672—2009 (£ /1@
BB RAMEY , RAFBRRIE EARE
BRI E: ZIGB5009.5—2010 (£ & A R A9
Y SRR E B RERAR S = E: R
B B kB A PRI E . SRR ISIE 0 -3
S B A AT B B AR,
133 #fi Ny F 2 HEEFRDPPH [ H &g 1 il 2

Jic 1k FE N2 X 10~ mol/L Y DPPH-Z BE 7, 40 5l
2 mLAS[FFE LA, A2 mL DPPHE W, 1R&Y
5], WIRZMEFARCE30 minjg, F517 nmg Kb 52
JEE . FERXDPPHE B RE R A (1D 5.
Ay— (Ay—Ay)

A,

A 4, 4L A2 mLFE§H % 57 +2 mL DPPH
W E s Ay CIIEH) N2 mLAE &3+
2 mL DPPHIFWR IO . Ay, CHZFZ) A2 mLFESIE
W +2 mLTEK LI -

DPPH H H 245 %% /% = X100 (1)
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1.3.4 SN T2 55 FR-OHRAE /7 1l &

K cOHR A & k47 I 52 o $2 Ui IR AR O A, TR
AIJE37 C4& A4 F M1 min, S7ZEIIIA2 mL & 74 1k
L, RAIERAM T EE20 min, ZEWKEE, 7F
550 nmyE KA E I OE R, BREESA R, FFinEe
MR, ~OHIERRFH AN (2 HEH.

A— (4—4)
A

s AR R FES550 nmif KARROG s A2
FE I8 B AES S0 nm KA RE ;s AN HEH, HE
TR S #2550 nmi K AL IR
135  ZHH/K-FHUE AL SR
1.3.5.1  fifl Py I 22 W 6T LO22H i A= K 1) s

B K HARILO24H, R4t NoN1 X 10° AvmL,
BRIF96 FLI, AEFLIEFN100 pL, B F37°C. 5% CO,H;
FFATEIR24 he MMURE RGNS, FFEERE A T
HHA N0 R 58 R Fe ik 97 SEIRZH N4 id 24 hil
i35 % J5 NN S F 5 4 855 5% E 4 (R AS (5] o 2R B2 1
ZHEREA, B R EIR e 4747 IEH X A
NGB TS Z e, 3 HAR 855724 h, 725
FEHIE ] BB M A AL KRS, iR gE R, F Lk
EW MAN20 uL MTT, k835374 h, HoA HE AN
(dimethyl sulfoxide, DMSO) 150 pL, FR%5 min, fif
FrA490 nmi KALMODME . LA (3) HEHEAE
R,

« OHiGBR%/% = X 100 2)

ODyipy —OD o
4 % 0 — S il
AL A7 i /% OD i nsn— OD s X100 (3

1.3.52  LO24H M A A5 47 RS ) g 57

Bt B K4 i, BL1 X 107 AS/mL4H o 322 7 T
96 Lk, HFFLEEFII00 L, B T37°C. 5% CO K744
HREFR24 ho MR FREE R ST LR IR, RFLINAN100 pL
W 0.0 (AFHEH) + 0.5, 1.0. 2.0, 4.0, 6.0, 8.0,
10.0 mmol/LATH, O3, H,O, ¥ FH W B2 +h 22 ph i i
Hl, ANREEMO A TAT, 485952, 4. 6 h, AIMTT
I EM A, Bl AR (3 HE RS E.
1353 6l EZHENH,O, 75 S LO2AM M 5 i) R R H

BOHEA K HARILO240M, PR N1 X 10° AVmL,
FRT96 fLiR, BALEEFI100 L, B T37 C. 5% CO%
FRAR R R4 he UUENL: REIEW X IRA . H0,515
BAH , SCE0 . 24 hiGFR)E, FEEFE BIGW, SLied
N FRAE, 1% 0 B AR R R 2 0 N 58 4 15 9%
B, 4824 he K4 mmol/L HOVE MU S 56 2H 5 457
Pt B 20 s 952 W LA . RE R4 SR M T TAL I
AFEEOL, EE AR ) HEAMEAEE.

1354  HrEALIERRIE

WX AR LO291 M, MBMARANHE
1X10° AN/mL, #5016 fLi+, RfLEF 1 mL, 47
Bt B WL IER AR, H0, M4, CAVP
4. AVPIZ4. AVP24, VCIHMEX IR . Mgt
BEATH,O A 31 )5, YSCBE 4t i R8s 5 WEAT & fabs (BB
Jfi. LDH. GSH-Px. CAT. SOD. MDA/KF) KJli5E .
FHHLDH{E 7). MDA % & B H LiE R 72047 e,
HApRfebriE A0 M & . 40 GSH-Px. SOD. CATif
71 MDA% & & fabr 7 5 DGR i 82 F 3 8O0 B4l
B A I E L2, 2- B mk-4,4- — FR — 44 (bicinchoninic
acid, BCA) VL&, AT Lkl 77k DL st @ ik
VIR T TR AR, R AR AL RSO AT
14 HEsH

ISR UlxEsRoR, B KHSPSS 17.0% 247
it 5301 Duncanf 30723047 @ E 0, P<0.055L
P<00ARASGI R ERER.

2 ZREH

2.1 SN R 2 WE Al A ZE S M A B

CAVPi@iIDEAE Sepharose CL-6B [ 522 # )= #1 Al
Sephacryl S-300HR %] 2R Wl &E AT J= A 4l Ak )5 45 2w 2
PEALIFAVPL, AVP2. DG R 2 AP BT I E , 45
FRIRAVPILERE & EABRERIR & &5 TAVP2; PiM 2 H
A/ BEA. AVPIRA T E/NTAVP2 (RD

£1  HRARESEHER

Tablel Chemical properties of abalone visceral polysaccharides
FE SRS E% HEASE% SO; &% MIKD
CAVP 51.75+0.11 20.51+0.46  3.08£0.07
AVP1 62.72£0.25 10.54%+0.16 7.14%0.14 14.99£0.88
AVP2 44.67£0.09 19.79+086 4.92+0.10 39.63+1.14

22 HEPEZBEIDPPH [ B35 R EE S

2 WE RS SR AL T T4 DPPH [ B 35 2F A i A&
W, MR A DPPHH HEEIEFREE ), RINTES1T7 nm
PR IR 55, AR TR S E RS BRI
F 5PV, A N T 22 B8 7 FRDPPH [ Fi 5 1 45 51 40 Pl 1T
7R, 3 PR BERE S X DPPH [ H 3 7 B BE BN,
RE TR B 20,5 mg/mLE FF 4522 L H B G DPPH
FH 2R R BRIE 1, L IR R v 1 B A o D VR R 14
MG, MCAVP. AVP2Ji = KE N4 mg/mLE, &Kk
RILPIS0% /i A7 G K 218 . L3 ke S Xt DPPH H H
FEMERIEE AL, CAVPIIDPPHH H13EMERE & T
AVPIHIAVP2, [iiAVP2Y & TAVPL.
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Bl spI 2 EXIDPPHA MR
Fig. 1 DPPH radical scavenging capacity of abalone

visceral polysaccharides

fifi] I 22 6 DPPH H H JE 135 B /E 813 77 F5 A0
A fNH IR E  (half maximal inhibitory concentration,
IC,) (HMNZR2M7R, LEAHFEM R BifA &, {EDPPHH
FERIE R FIERNS50% (ICs0) » 3 Fhfifl Py T 2 HlFE 5 75 22
1.5 mg/mLZE A

#2  WANESBTERDPPHE i [ )5 75 EAIIC,,

Table2 Regression equations and IC,, for DPPH radical scavenging
activity of abalone visceral polysaccharides
i ELEpEE R IC,/ (mg/mL)
CAVP y=—3.649x"+37.08x+3.516 0.998 1.46
AVPI y=—0287x"+31.31x—2.311 0.981 1.74
AVP2 y=—5.582x"+45.04x—0.646 0.978 1.55

23 BEPIAEZ G - OHIEBRBE

* OH 72 [H By 2% 35 17 2 DA ¥ 55 14 852 56 1R & P 40 |
B, RAEVANM T S E R R B iR
Rt « OH 138 B A L Bt S84k (R 7 e A 22 0% A 2 A
FH o S50 45660 P9 JUE 22 0 7 B » ORI 45 Rt 12 i 7
i N JIF 22 B8 35 B B0 1  OHTE BR G P . CAVPX « OH )
7 B B 7 i O A B (3G N T R R G N, A
B2 n] 1L 2180% . 1 P9 Al 246 A4 Py JIE 22 5 AVP L RIAVP2
[« OHE R 2 1) HAEIA FI60% /247, 2 Ja b K 2218 i
FEPRAS, (HZAVP2TER A 2 0~ 5 mg/mLyE Fl 4
Xif « OH 3% B % BN AT iA 21 60% , 2% B 7841 52 0k 3 4% 1F
NAVP25CAVP, AVPIX A A PERER 5 .

100
80
60
40

« OHiE 3R /%

20

0
0 10 20 30 40

2R S/ (mg/mL)
B2 MRS X OHKIEBR1EA

Fig.2  Hydroxyl radical scavenging capacity of abalone

visceral polysaccharides

i N JIE 22 W% %« OH IR 3 Bk /E F [81 U3 J7 B2 AN IC 5040
3, AVPIIIC,, H15.27 mg/mL, CAVPFIAVP2{Y
T L AVPLI — LRI &, R BAIC soff R 40 BT #F b
%} «OH{IT5 R BE /1, CAVPHIAVP2E 4} T-AVP1,

£3  ANELSHEER - OHKET S EAIC,

Table3 Regression equations and IC,, for hydroxyl radical scavenging
capacity of abalone visceral polysaccharides
FEdh [Epg i R ICsy/ (mg/mL)
CAVP y=—0.055x"+3.34x+28.95 0.997 7.14
AVP1 y:—04026x2+2.144x+23.3 0.995 15.27
AVP2 y=28.824Inx+41.98 0.973 8.11

24 B Py AFZ BEXTH,O, 5] EELO240 A #5495 4R 5
2.4.1 BT R LO24H f A= K R R

140 o CAVP = AVPI
120
100
80
60
40
20

0

= AVP2

A HLAF 2/ %o

E® 025 05 1 2 4
payiihacl
Z Wi KR/ (mg/mL)
B3 AL R R i 6 ) M 22 B X L O 240 B A= R O R M

Fig.3  Effects of different concentrations of abalone visceral

polysaccharides on LO2 cells growth

FHE3a 5, EZMERERE N4, 2. 1. 0.5,
0.25 mg/mLINf, LO24HMI K AATE R IIEI0% LA b, 4H
FARBITE20% LA, 20 40 4 i A KT B8 2 I B s R T
PERT, DRI s DAL 22 0 o v P YO R R A7 18— 2P s e
HA—w it
242 LO24H A A B 13 B fry g T

i 196 H,0, 71 & 5 1 FI i (8] (1 26 AR 02 5 2 E 0T B L
BOIA B M 2 B E . HLO, 0 LO2.4M i 1) 45 £ 45 5 4
FI4FT7~ o B 35 HL O, B (1385 I AT, O, 18 FH I R I 2E 4K
M RAFIE W R . 7EH,0K 5 4 mmol/L, {1 I
W92 hitt, AARAFEZ FRERS50%, Ok 2500
K, PR EEH,0, K A4 mmol/L. fEHIIAI2 h, 1EX
LO241 f S AL A A R 20 2% A

1201 o2h
100

o0
(=3

A7 35 2/ %
5 8

[3e]
(==

05 1 2 4 6 8 10
H,O 9%/ (mmol/L)
F4 AR EHO,XLO24H MRS 177 8

Fig. 4  Effects of different concentrations of H,0, on the relative

survival rate of LO2 cells
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FE O 025 05 1 2 4
M4 R

CAVPFE &K/ (mg/mL)
1201 1

100+
80 x%
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60 Hi % ok
401
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AT 2R/ %

0
% Hifi 025 05 1 2 4
SHIRAL HALA
AVPLFi 9%/ (mg/mL)
1401 ¢

120+
100 %
80 PR T

60
40+
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HH

S HAFHE /%o

0
% B 025 05 1 2 4
SR R

AVP2JF 5%/ (mg/mL)

a. CAVP; b. AVPL; c. AVP2. #.5 IEH SRR LL 2 F Ak
W (P<O0D ;5 « SHUIARAMLILZER B (P<0.05) ;
o S PUDIRE A M L 22 R # (P<<0.01) o R
E5 SpkS X LO24IE R R R e
Fig. 5 Protective effect of abalone visceral polysaccharides against

oxidative damage in LO2 cells

fifd P T 22 W5 X LO2 40 i S A 452 493 1) D47 4 T 45 SR
EISHR~, SH0,iR BRI A L, CAVPLE R &Kk E
790.5 mg/mLIs 4l 4735 K £ 78%, < Jm b i K
JE£ B3 I 20 B AE VS AR R (J85a) ;5 AVPTFIAVP2
FE R FE N 0.25 mg/m LI 20 i 17375 Z- T 46 e 451 40 A
HA R, BBEE IR S e 4 A T 2 1
(E5b. o) o Gt #raRiH, CAVP. AVPIFIAVP247E
DIFERE0.5 mg/mLI AR 20 7 45 2 7 W 25 1 (P<<0.05,
P<0.01) , 4 &R A4 mg/mLI, {54790 AEE %
BT F A PR IR AR L, H S B AR R A L 2
FWEE (P<0.05) , EFEINFEFREWREO0.S mg/mLAl
4 mg/mLI[A| B FEAT U5 SRR M E , PRI S il IR 4
AR 2 5
2.4.4 6y py T 22 84 3G HR LDHYE J) 5

IE 5 A2 HH,O, A0 B J , 40 B J 0l e R AN T 5 5
YA FILDHEBE I . R, b W LDHE A1 i s KT &
W AN B RS . 6T LA HE, LO24H & H,0, %5
1 JE s IR P LDHYE 1 R T, 4 VORISR A ik 2

B LR I LO24 M 15 7% Vi - LDH ) 75 i B i/ T B A7 17
o Horp R BRI N0.5 mg/mL 1RV X4 L 45 R4 i 7
P feo, T3 FRE S AL R 22 AN IR, R S 4 4 i 454
PIREEARG I, A T2 BB A TR AR T O RE 7T

400
20.5 mg/mL =4.0 mg/mL

300F HH

sk kk *

sk KK

200+

100

LDH;i& #3/ (U/g pro)

0 F#  Bf5 CAVP  AVPI  AVP2 VCIHE
MRAL R XAl

35
6 GRS BEXTLDHTS J) iR
Fig. 6  Effects of abalone visceral polysaccharides on LDH activity

2.4.5 P IEZ BEXT Y I GSH-Px. CAT. SODiF% /1
A

GSH-Px. CAT. SODHLIk Py i sa thil 7 48 1) 5 2
PR Gy, SHEAH,0, 9 il HERFHLIR 1) S0 P it 5
ZORHEBMEN, Bk, 3 FHrE BT /10 K aT [
S H AL B 1 SR R R

80.5 mg/mL ®=4.0 mg/mL

°

& 200

%ﬁ B .

S 160 w %

Z 120

E 80

>

G40

=

5 o
%  #ifi  CAVP  AVPL  AVP2 VCHIfE
MRAL B MR

ZH 5

H7 NS EXGSH-PXIE I IR W

Fig.7  Effect of abalone visceral polysaccharides on GSH-Px activity

K745 R 8o, ZH,0,45 45 L0241 /il o GSH-PxiF
PEEEN R AR B P (P<<0.01) , VCRHMEXS 4L 7E P
AN B B S TS B R 4 1) B R R B 4R i GSH-PXIF
JIER (P<<0.01) , TiCAVP. AVPI{E 5 &K ik 3
4 mg/mLZ&AF T A REAR 2 25 12 = 52 B 41 i 9 GSH-Px 175
71 (P<<0.01) . AVP2X} 42 = GSH-Px{E /I 1EH RBURA
2 (P>0.05) .

~ 251 50.5mg/mL  ®4.0 mg/mL
e
S 20
g oy
é 15+ o . e
g U Hit
CRE
<
S|
% #fi  CAVP  AVPL  AVP2 VCIHH:
MERA B4 YR
2053

B8 GRS R CATIE SRR W

Fig.8  Effect of abalone visceral polysaccharides on CAT activity
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B84 7R, 4 H,0, 17 LO24H il H CATE 14 ¢
TEH X AR 35 P (P<<0.01) , CAVP., AVP27EJf
FIRE0.5 mg/mL Ak AF T 35 12 5 52 40 20 i ) CATE 4
(P<0.01) , AVPIXICATIH A4 m1E AR SS, fEaE
WEE A mg/mLKAF R 3240 A P9 () CATIE A4 2 2 T i
(P<<0.05) , i3 VCPH X I ZE X 42 v $2 41 B P9 CAT VS
JIAE FI S8 AT 60 PN U 22 WA ot

N8

(=

=]
1

20.5 mg/mL =4.0 mg/mL

Ju—
wn
(=}

100

SODi% 73/ (U/mg pro)
wn
3

0 %  #ifi  CAVP  AVPL  AVP2 VCIH:

AL R papiil
20 51

E9 Pyl HxTSODFE IRy

Fig. 9  Effect of abalone visceral polysaccharides on SOD activity

Flo4h B IR, ZH,0,15 45 (L0241 il 1 SOD % 1
B I 0 IR A S 25 PR (P<<0.01) , CAVPXHR &%
HR 40 i 9 SODYEPEE sttt JLUCHVCRHMEXT A, £
EAITAE H S 1 20 i SOD Y 1t 15 451 B 40 AH LU ¥ 2 0 I 3%
W (P<<0.01) , FEFHAVPL. AVP24H A M $2 = SOD
IR 7T, RGP BT 2 BE AR = 52 40 4 i th SOD YR
71, ReB e PR E A, B —E IR RE
24.6 il N T 2 X MDA B 5 15

MDA & fif i i E AL T A bR ez —, JLH4ER
— B[ P A R S i o i S AR K, MDA
B 1) R I S TR 42 S B 1 LA 4 B 52 381 | el 6 e ™ R
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Fig. 10  Effect of abalone visceral polysaccharides on MDA content
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