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(WE] MHEITME R R EAAER, Kl S KILAAE S WEm, ik GEEN
(53.59 +25.10) g FUKEMAN10 600 B, 2 hxt B4l (KIRIGAK, $hEF 24) AMREEAL (3 10) P4,
BHE 3 AEE, #1760 d IR, KA RRY . R RSO TR e A KRR E S
TXRAL (P < 0.05) 5 ALPAHLER F BORUHEL A 23 & e 430 2 v T AR X R (P < 0.05) , HLAR I mg
TR, IR RFEZESR (P > 0.05) ; (RERA R AL X MUFA (LT XA, 17 X PUFA 3
XTI (P < 0.05) ; MREEFRAE A K O JFIE S E AL b SBhi e d1 (T - A0C) | i S LAl
(CAT) TEMEREETMIA (P < 0.05) ; BEMAYEAE (SOD) ., AMH TS /AW E (GSH - PX)
MM/ (MDA) SEMBFEMMTXMA (P <0.05) .
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Effects of Low Salinity Culture on Growth, Muscle Nutritional

Composition and Antioxidant Capacity of Larimichthys crocea
WU Yixing"?, YE Kun"*, WANG Zhiyong'*, HE Songrong"?, WANG Qiurong"’
(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of
Healthy Mariculture for the East China Sea, Ministry of Agriculture, Xiamen 361021, China)

Abstract: In order to investigate the effects of low salinity culture on the growth, muscle nutritional com-
position and antioxidant capacity of large yellow croaker ( Larimichihys crocea) , a total of 600 juvenile large
yellow croaker with an initial body weight of (53.59 +25.10) g were randomly divided into two groups( natural
seawater group, salinity 24; low salinity group, salinity 10) with three replicates per group. Fish were reared in
an indoor cement tank(2.5m X 1.2m X 0. 8m) for 60 d. The results showed that the weight gain rate( WGR) and
specific growth rate( SGR) of fish in low salinity group was significantly higher than those in the control group
(P < 0.05) . The contents of muscle crude protein and ash of large yellow croaker in the low salinity group
were significantly higher and lower than those of the control group, respectively. There was no significant differ-

ence in the muscle crude lipid between two groups (P > 0.05) . The X MUFA content in muscle of the large
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yellow croaker in low salinity group was significantly lower than that in the control group, while the Y PUFA
content was significantly higher than that in the control group (P < 0.05) . The total antioxidant capacity( T —
AOC) and catalase( CAT) activity in liver and kidney of large yellow croaker in low salinity group were signifi-
cantly higher than those in control group (P < 0.05) . But the activity of superoxide dismutase( SOD) , glutathi-
one peroxidase( GSH — PX) and the content of malondialdehyde( MDA) in liver and kidney of large yellow
croaker in control group were significantly higher than those in low salinity group (P < 0.05) .

Keywords: Larimichthys crocea; low salinity culture; growth; nutritional composition; antioxidant capacity
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KB4 (Larimichthys crocea) 3R EFFA R PRI /K IR 625, FEFFE/” X IEMmE T, H
PUTLANBEESE | B, FMRZHRENER > BRE AR A SRS B PEH, &
ITC P PR R . FRFE I X AR A o AR, KA, N bR RR K /Nt 45 5 3 oK B
WAk REE, FRRIE RS B (Cryptocaryon irritans) P BIRRHY ¢ SR WIS UK B
SORVERIBET:, IR S ERETIS . i TR d 55 2806 K 27 A RUTEARER KR T A 5
A%, B, (RERFRAE BT REA M < AU Mk, REFRmAEE " — g O R
PRER FE X 2R LR KA IG A W& s, 2RA T & H KR (588 I, BiEE I i/,
RIS B R RIS, ISP BRI, AR, MOAERRS, B R
NE it P S AR bR BB IR B B KA . A [R) # 28 R A K B B b o H AR K s i AN AR ], —LE R R B
AR AR AR S R AR KRR R T SR R L Ak, KR B AR AL AR T B T B A 2 A
BEATE PERREAS , SEm s eaioR, a2 s RIS sI , SE R R R KikEh
FITRLEE (S f b 2 S £ R = )8 R AL A, B9 R AE 1 X K32 6T (Scophthalmus maximus) 4t AF5%
R BRI R AR 1 5T B R R T AR, RO 12 RS AR T A ER R A, RLR o A
BT HAEEAH, BLFHFEEEBRTEE (essential amino acid index, EAAI) FAIRE AT & mdg K, 6
(Lateolabrax japonicus) HEFATE 0 ~ 15 EREJEEINFRGE, HNLA D Z AN HANENIER, FEl/E EPA |
DHA Fl AA (& bR B T I 2 BT m a3 2 ok, 0 B Ry 25 5 L fa i BT AL BE 0 1 28
1t WLEE (Oncorhynchus mykiss) ) AEE K IR b A A e (SOD) AN B H ki A Ak
fitf (GSH - PX) Tt THROKIEE, Tiid A b amE (CAT) {HHARTIRKIAGT, 1EF Al £h B
W, HARBB (Anguilla japonica) ™' | Rl G BEFA ( Epinephelus coidies) ™ 25 n] LIiE i 42 = HU 4
AT TG R D A A4 32 S AL

ARWFFE B TERVHRER IR A R AR WU E IR MU AL RE T A5, 94 Ja iR R N REHIG
R AK TR A, B RIR A AR K 28 5% 0 IR IR P I 2 B ARl

1 #MRERE
1.1 RIasret

TR i K B 40y 1 P AR R4S T T /K P B A BRI AR 7 7 S AR 41k, Pk et Ffe A% AR
VLR B 4l 8 600 & (IR (53.59 £25.10) ¢) iz EE N B 1 BT, FEA0RK A 17BN
g R B A0 LA DR
1.2 REHE
121 RS R IR

RIS AL (RARIK, $h1E 24) AMIREL L] (3R 10), MAE 3 A FAT, FEENKIEH
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(2.5 mx1.2 mx0.8 m) #HATFRIHIRE, &G RE AL 0 100 B, %A 60 d, g aiitlT
FEAREREE DAL, PRI IEEACEH N IHEREE (B H T3 ~5), ZEREE 10 B I EmFRELE, K
W], SRR A AR T, AR 2 R (4 8:00 FI R4 17:00), M A Ik, BT
30 miniEBRERIE S5, FR A 1000 #7K 1 U, AIGER B2 2H 46 /K i 00 IRl C 4R e g K ER B2 1l
WIRPERE KRR (24 £0.5)°C, pH N 7.8 ~8.0, A ST >5me/L, EA ST <0.05 mg/L,
1.2.2 FESRE

IRIGTF 4R KR IR 25 A 45 BURE— vk, BRI 30 B2, FRREFEZ AT, Kk mat e 24 h, Fi T
BUEE, SRJG T &FBRRIE (1:10 000) , HZAER T RE AR NK S, MEREARER, KaE
FoKEE L, BB IFERVE IR, BB NS MR, 4T KGR B0A )G ST - 20°C B AR R VKA 7
2, #& TR AREEE 0 o 55 2 B B B LRI IR A ok s, [l S B 2 6 7
AHRE ST .
1.2.3  HEfa T

1) M PR e Ak, BRI R AR AR HE, KRB (105 £2) C TR, HLK
432K F ES A7 550 °C i K ALTE o B T 5E

2) NEMAFRAGIN E R Foleh 150 SEBUNLARLIRNG , 222 b X ERAL)S, FH Agilent 689 S (21
PGHAT R IR 7347 . ARIERS TR I BSIR AR (Sigma) (943 BT I3 RO B2 S 18] X6 K 5 B 107 R R AT < 1 43
Br, SRR —E 5325 BR TR AR X 5 i

3) EPEAT) (T-A0C) ., JEMAZAM (CAT) , HAMYEALEE (SOD) . 4t H ki E i)
fiti (GSH - PX) & H35R H pe o A 9 TR R U G D, A E T ik 2 BRI 506 7
1.2.4  FpE A KM RN

R AR KRR R A

WA % (Weight gain rate, WGR,% ) = (W, = W,)/W, x 100 ,
FrEA K% (Specific growth rate, SGR,%/d) = (In W, — In W,)/d x 100 ,

For, W, (g) NOIRTE; W,(g) MIRESMLRINIATE; 4 MK REL,
1.3 B

RIS R A SPSS A AT e it Ab 3, I ZE R T ME + 45722 (mean £SD) Fon, XL
BTN E 5 225087 (One —way ANOVA) , FH LSD BT 2 E LA, PP <0.05 HEF B,

&R
2.1 REFEMAFEEEKMEENZIN
2033 60 d FEFHIRE:, KM AERSERME 1 P,

F1 REFENXESERKEEOZM
Tab. 1 Effect of low salinity on growth performance of L. crocea

i H Ttems Xt HE2H Control group MRERZH Low salinity group
(EhE Salinity 24) (EhpEE Salinity 10)
#JHALK Initial body length/cm 15.49 +2.66 15.49 +£2.66
WA TE Initial weight/g 53.59 +25.10 53.59 +25.10
AKIGAIK Final body length/cm 17.41 £1.50 17.91 +1.11
AR Final weight/g 83.07 +21.52" 89.18 +18.93"
FEAEKESCGR/ (% - d7™h) 0.73 +0. 04" 0.86 +0.04"
R WGR/ % 55.00 +11.47* 66.49 +10.52"
JYTE 2R Survival rate/ % 76.52 +2.15 77.66 +2.40

Bl R8s EAR T AR R R R BE (P <0.05) .

Note: The different superscript lowercase letters in the same row indicated significant differences between the treatments (P < 0.05) .
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R 1 AT, RER IR A K AR AR IS K TR IR AL, (HZ ey WEM 2SS (P >
0.05) , MZARVHARE, HERMEEERFHEER TXRA (P <0.05) . KREMAMIERERA
TR REZH K 76. 52% , IRIRLHJ 77. 66% , Wz B EMEZESR (P > 0.05) |
2.2 RERFFEI K EE U AEFFHB M

23 60 d MFRFH IS, X IR SRR SR R B AL E AR MNE 2 fios, MR 2 ATH. 5
R IR AR L, g AR R A LA T B oM &R 1 B T IR A R fa LA A kL2 1
RS R EE TR, MK SRR EMTRA (P <0.05) , KA & &34 B A ik
(P >0.05) .

K2 REFEN AR AN HEFRERNH

Tab.2 Effect of low salinity on muscle composition of L. crocea

%
EIRMSY BT BT Final
Nutritional ingredient Initial X HEZH Control group RERZH Low salinity group
HMAEFH I Crude protein 69.69 £1.01° 72.48 +0. 84" 74.25 £0. 96"
MR Crude fat 21.75 0. 44" 19.89 +0.47" 19.42 +0. 56"
MUK Crude ash 8.48 +0.07" 9.60 +0.13" 8.53 £0.13"

Bl Rl 78 AR F AR R R ER B (P <0.05)

Note: The different superscript lowercase letters in the same row indicated significant differences between the treatments (P < 0.05) .
2.3 {RERFRIAXT K E £ AL P BE A ER 4E RY O =2 M

KL G RN 2 3 Fias, SR AR AR e, 345 st X BB 4 SR Eh 4 A fa LA
M APENTRZ C14:0, C16:0, C18:0 5 C20:0 &G EE L (P <0.05) , BRT C16:0 4F, fik#h
21 HA AR ARG 7 R 1) 75 B YA T X RE AL s ARER 25 0 FR AL LIA v BRI AR TR C16: 1 N C24: 1 (1)
FRESALE (P >0.05) ; MHEBAREMALA C18: 1 A& i & & TARERLL, i €20: 1 A&t
FARTARERAL; X IR SR A R LN Z A AR R C18:2n —6 5 C18:3n -3 B & &34 Liks
FEARI R (P < 0.05) , {HRERAL B E R TXHRLL (P < 0.05) ; PRALREMALAH €20:3n -6,
C20:4n -6, C20:3n -3, C20:5n -3, C22:5n -3, C22:6n -3 WY& R R I AN WE Tk K
HHAREANA T C20:4n -6 5 C20:3n -3 MEHFEPEMTXMAH (P < 0.05) , 1M C20:5n -3
(EPA), C22:5n-3(DPA), C22:6n -3 (DHA) & &3 m XL, HWAZRZSARE (P >
0.05) ; KReEtmLAMAIEIRSE (XSFA) SEENMUMIEHERSE ( XHUFA) BEHM (P <

0.05) , HXFIEL SR Z M LB EZS (P > 0.05) ; PRI EE (XMUFA) | Z41
Mg IEER M ( 2 PUFA) W& TR, (RERA KB AALA X MUFA B KT X B4, 1 X PUFA 3%

T AHRAL (P < 0.05)
2.4 {REEFEXAEERFER S NHIRNE

2833 60 d MYFRFE IS, WL R o IR S PT A8k T B 45 Bl ST I 0% 1 0 25 2R N 3R 4 IR
i iRt Hedss, XFRE K E M AFE T AY T — AOC, CAT, SOD., GSH — PX 3 PELL K MDA & &1
AR, NEEREEZES (P > 0.05) ; KEARKEMITFIEN T - AOC 5 CAT iEHE B E LT,
SOD., GSH - PX i&PELA S MDA & & TFE (P < 0.05) . SXTHZA M, U045 s m (I Eh 20 K 2
HFIEFR R T - AOC F1 CAT 16 EH 35 TXHRZ (P <0.05) , SOD 1 GSH - PX %L & MDA
EH R EICT XL (P < 0.05) .
2.5 REMAHEESHREMLENHZME

283 60 d AYFRFEIRES, ARER LA AL KB £ B I B R Ak T B A5 R S Ak e T 1 1 5 SR
ks i,
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F3 REIFENAEENABEHENZIE (% SBAEHER)
Tab.3 Effect of low salinity on muscle fatty acids compositions of L. crocea( % of total fatty acid)

%
" . IS5 AT Final
AR Fatty ecid BLAFFLEI Iniial S AL Control group {EEER 41 Low salinity group
C14:0 1.89 +0.02" 2.48 £0.06" 2.38 £0.07"
C16:0 18.93 +0.22° 20.69 +0.55" 21.11 +0.70"
C18:0 5.13 £0.07° 5.65+0.16" 5.45 0. 14"
€20:0 0.47 £0.13" 0.92 +0.21° 0.76 +0.20"
Cl16: 1 5.74 +0.08" 3.56 +0.25" 3.65 +0.13"
C18:1 2.87 +0.21° 3.50 +1.42" 2.37 £1.17"
€20: 1 1.65 +0.33" 1.56 +0. 12" 1.67 £0.09°
C24:1 0.30 +0.03" 0.47 +0.06" 0.51 £0.01"
C18:2n -6 21.12 +£0.79° 12.48 +0.20" 14.37 +0. 58"
C18:3n -3 22.74 +0.48° 13.76 +0.61" 14.27 +0.81"
C20:4n -6 3.24 +0. 40" 5.85+0.20" 5.17 £0.36"
C20:5n -3 1.02 £0.08" 1.82+0.12" 1.96 £0.18"
€20:3n -6 0.05 +0.00 0.06 +0.00 0.06 +0.00
C20:3n -3 0.09 £0.01" 0.26 +0.02" 0.22 £0.00"
C22:6n -3 2.57 +0.20* 5.04 £0.41" 5.39 £0.55"
(22:5n -3 0.34 £0.02" 0.72 +0.06" 0.75+0.05"
Y SFA 26.42 +0.38" 29.74 +0.56" 29.70 +1.04"
Y MUFA 10.55 +0.37¢ 9.09 +0.99" 8.21 +0.96"
Y PUFA 51.18 £1.16° 39.98 +0.11° 42.21 +1.18"
Yn-3 26.76 +0.77" 21.59 +0.11° 22.61 +0.98°
Yn-6 24.42 +0.39" 18.39 +0.01° 19.60 +0.22°
Y HUFA 7.32 +£0.11° 13.74 £0.38" 13.57 0. 44"
DHA/EPA 0.40 +0.01" 0.36 +0.01" 0.36 +0.00*
DHA + EPA 3.59 +0.29* 6.86 +0.52" 7.36 £0.72°

Uil X SFA W AARIIRR G, X MUFA SH BRI FIAG D RR Sk, X PUFA iy Z AR AN IR B i, 3 HUFA
N BEAR MR R i s [ — A3 8 EAR T REARRFOR 2257 B (P < 0.05) .

Notes: » SFA—Total saturated fatty acids, Y MUFA—Total monounsaturated fatty acids, X PUFA—Total polyunsaturated fatty acids,
> HUFA—Total highly unsaturated fatty acids; the different superscript lowercase letters in the same row indicated significant differences between

the treatments (P < 0.05) .

F4 RERFFEI K E &I S EE AN
Tab. 4 Effect of low salinity on antioxidant enzyme activity of L. crocea

.Y . IS 25 TR Final
U ttems BRI I il SHRAL Control group  AEERAL Low salinity group
T-AOC/(U-mg™") 0.91 +0. 12° 1.02 +0.25° 1.84 £0.21"
CAT/(U - mg™") 33.17 £1.27° 34.16 £1.23° 60.96 £7.51"
SOD/(U - mg™") 40.50 +0. 18" 39.97 +1.04" 15.56 £3.56"
GSH-PX/(U - mg™") 42.71 +4.26" 43.68 £3.23" 23.33 £2.36°
MDA/ (nmol + mg™") 56.22 +5.64" 59.27 £1.39" 18.01 =1.96*

Y [ AT EAR T REARR R ZS BE (P < 0. 05),

Note: The different superscript lowercase letters in the same row indicated significant differences between the treatments (P < 0.05) .
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SIS T 0 A, a0 A A X B AT K RS T - AOC, CAT, SOD., GSH - PX it DL K
MDA & #HE/NERNE), HAFTEREEZR (P > 0.05) ; ERERA K B P aT - AOC
1 CAT WEYER I T B ETF (P < 0.05) , SOD., GSH - PX &1L K MDA &5 3 sl 1 21k
FEAK (P < 0.05) o SXHIRAAA L, (RERZH T — AOC 1 CAT V&2 i 355 TX R4 (P < 0.05)
SOD ., GSH - PX it LA & MDA & &34 8 L FXHEA (P < 0.05) .

x5 REBFENKEEE T EULEETENZNG
Tab.5 Effect of low salinity on antioxidant enzyme activity in kidney of L. crocea

N I EE ] Final
T hems LR FEIAR Iniial X} HEEH Control group {RERZ Low salinity group
T-AOC/(U-mg™") 1.25+0.18" 0.75 +0.45° 2.09 £0.46"
CAT/(U - mg™") 24.81 £2.21° 27.20 £1.62° 46.86 +3.02"
SOD/(U - mg™") 39.46 £1.54" 40.65 +0.76" 18.11 £3.55°
GSH-PX/(U - mg™") 42.64 +3.10" 41.58 £3.47" 21.60 +3.19°
MDA/ (nmol + mg™") 57.86 £3.86" 57.41 £4. 14" 18.27 £1.97*

Pl R —1T8dE LR FE AR RS 2ZREE (P <0.05) ,

Note: The different superscript lowercase letters in the same row indicated significant differences between the treatments (P < 0.05) .

3 itie
3.1 REFEMAEEE KRNI

ARMRER B R R a2 K S A A T, X AR, BRI RORER BV N 3 R
IEEARKAN, BAEREMERET, MAMERKE | WHERGRIA PR, OB KRR R 0
A, I T R BE R EIINENRERR D, R TaknER™ AR
i 2 K [l Rt JEAN ) A K B B AR ER B it HAE K B — 2 22 5%, 0. 2455070 X 5 S i ke
fif ( Plectropomus leopardus) WIWFFEZRALERKARER BE R 15 B SYLCHE 4l fa A K b, $h13 8 30 B4R
Kol Wisk At (Oplegnathus fasciatus) ™ WIRFE A KRR EYHRERRE (30) F¥ARES
i, 7EMRERE (10) FYNRARME,; BIFES? WM (Liza haematocheila) WIWFFEHEN K IRKAARER BE *t
WA A K TG TR P ZEAE DY) LUASBEBE T T ( Paralichthy lethostigma) 11046 16 7K B3Rk 7K i Fh
WER AR, APIERA S, MR B IR AR R A A K B S A U0
N, FEKIEL24.1 ~24.7 C . R 13.6 ~14.1 54 F, Kt KM RAE, RWAS TIREERH
W, REBEEIREIE T AR T EE (23) W5, A PR R 24 C, (RERFRFHAH K
i [ R R T HRAL (P < 0.05) SRR MIFE gl FARZL, RWIMEERE SR A R i i K
WA, AN, BEARIAE D AR 0. 1 g KB MBFTY IR R AR K 5 AR K S50 T K
ARG, KIS 4 A H R, KB 0T B0 FURE 8 A2 38R 7K 57 78 41 LL g 7K 37 8 21
52.17% o AT LR BoR IRER A R B A AR IR g = TR IR, (HER AR (P >0.05) , i
RRFFE AR FRESTHEA (P <0.05) , XA TARE MM MHTEL (53.59 ¢), H
RYGHF AR (60 d), MR 103 R A R R 3G e g
3.2 REFEMAEENA—REFES M

R T IE N AR EE AR AL, SRR T E SR Y PR AL R R i AR 0 A, X
BEAOPR NS R I O R AR D, DT ol A jl o 2 A e ) A ) e b R 1l 4 9 7 Ak A7 R B AR A
S EE AR, BE SR ( Channel catfish) " &)yt bl %5 45 B 19 FH s L K 53 % i BT,
TR S R RRA s VAR O VIS e BURLHY A1 B A 2yt A AR AR RS BT, LD ML AR 1R e
FRREARE (P >0.05) , M/KSFHEIRNG & & 8% LI, MK BE T (P <0.05) 5 {Akg
KRR B R AN [ 6 B 41 5 A B £ ( Epinephelus coioides) WLIRIZK 4y . FLE H B ACHAG G & & 2%
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FARBE (P >0.05) , RO g N L TE &Ko S, M B, HLIG IFORLK 2 &
BT AR TR, 8T 60 d ARERSRAE, IRERh AR BE AN PR B S R T M
IRy S B ERRAR (P < 0.05) | AR & B FRE, HIFEH AT REE K M FZIHFERR I R 4R 2
T4, I DA A e BRI 2 U T AR K
3.3 {RERFRIAX K FE &AL A BE A ER 28 A R 22 I

TGS IS Kt £ e LA RS DR AL B e, & BELP AR AR TR (SFA) RIELUR
TRIIEINIR (MUFA) B & blEEh BT, RS T LA T 2R A R (PUFA) &
i [TF, Hr EPA| DHA fil AA S8 THRRAEE (P <0.05) , n-3 &5 PUFA SibigHE T
REMiTHR, n -6 F5 PUFA &t BEER B T MR, A asEm ™ St LIy i EPA | DPA Al DHA
12t AR B TR 1 LSS TR T BT i A R 25 W, & UL PR b AR R A D R A
(XSFA) FIHAAHRAI AR DR M i (X MUFA) 498 35 I T oA AR BE 4L, 17 22 A 16 AR 107 TR A o
( ZPUFA) U 35 0 F HARER A . AR SC IR AR ER A R B LA X SFA 5 X HUFA B35 15 %) 1
HZTEREE 25, AT MUFA 19 & & W 58T X 4L, 1 X PUFA & & B35 5 T X 4l (P <
0.05) , ALIERT FRBIIEEE A —F00 J5 AT BESE B TS [l 0 Rh 75 28 B2 WhaE T 14 9 45 Bl i 17 iR
BT AR B AR (] TS VLA R 105 R 4H B 22 57
3.4 REMXEFEIENKENWEN

KREWFFER, RN PUERE ) &2 BRI, AN ] R AUk 28 G0 k) 6 52 ki 1)
AR . ZECABE (E. moara) ™" B £ B (UBEAL, AFRETY SOD 5 CAT it 2 56 T %
PR R EE T A b3 WSS T il ( Takifugu obscurus) CSUHFIRE Y CAT . SOD ¥ 1 bl 5 £5 B 1Y
RECATR U] 52 B S B UG BEAR a3 s 1P ECOT-fif ( Sebastes schlegeli) UM A A CAT I SOD W HERE S
R RRRAR I ZH TF; 28 4 (Rachycentron canadum) ™ LA SOD . CAT 1 CSH - PX {5444
B SRR S AR S R WoR, 5 IRARMG KA R, REh 41 K8 0P 5 5 IE 4 21
CAT {HPE R EMETHR (P <0.05) , SOD I GSH - PX il LB E AR (P <0.05) , XGPS 3t
U PR R ST A5 B, T REAE R KB S SRR A RS R ARER IR, R E B A AR
T A B, IE T AR E A, i GSH - PX 5 SOD BYTRMEREAL, RER M H T
BERIERR, FTLL CAT IG T, DA ke Sk oo i 40 B 52 3005 3

MDA () % & 7] L[] 2 f e 4 i Az [ f 2k 2oy i ™ E R R, BF O 3R B £ 6 DU 4R ) Bk
( Eleutheronema rhadinum) "' Z#FAEH Y MDA 5 BEER EE 09 FRAR T FRAR , BE B 18] (1 2E K R RE 2
B BRI RS, =B A MDA 1) ek B £5 13 14 ARG LA B st i) 4 S K 2 2 o S T i I
AR S A a3 A< 0 IR ER 4 o 0 TFIE 5 B IEZH Zh 9 MDA 19 5 5 1 2 35 (IR T R AR K 20
(P <0.05) , BVAZESE FARZER—F, FIREIE P A R i R £ (A oy 40 i 52 [ H R0 3%
AR, AP H 25 A Gl P AR R 2 R 080 B T — S R, R4 B MDA i
REARR

LRI ERAR E SAUAB A R A SPUAALEE ) (T - AOC) MSRSSIFTES T B IR R, A
s, R R TR S B AR 2 T - AOC By &M 3 & T R R KAL, 5 CAT I S22 4k
B2

4 ZEig
1) ARERFRAEL o g F R R AR A KR B T RARM KA (P < 0.05) 3 WLARHLER (5
i D T ORI K AL MUKy B B AT KRG K AL (P < 0.05) 5 MBI T KRk 4L,
HEAREZES (P >0.05)
2) RERARHF AN X MUFA B F (8T KR K AL, 1 Y PUFA B 3% & T KRR KA (P <
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0.05) .

3) RERFRAEA R TS BT b Bt A LRE )1 (T - AOC) | %A L&Al (CAT) JEHEE

EETRREEKA (P <0.05) , BWEAAWEALEE (SOD) . A H Ikt E LWl (GSH - PX) &
KN (MDA) FE¥EEMTRARMBKA (P <0.05)
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