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1.1 LIS & MART IR TR

KIeHEE SIS T FH AR Ok B e R SE AR
Il (RO PrE 1L, EPA 18%, DHA 12%,

IR & EH 25 A BRA R BT &
WR(EQ), JHPIR (Ll N95%, | ML T /= MA
FRZSFD),

BB S Ak EEIRIE: 4°C.
A% i JF (ambient temperature, AT): (31.5£3.5) °C;
HUEALRIT N . 30 mg/kg(EQ). 300 mg/kg(HEQ);
g fEF ] . 45, 90 AI135 do AR ALH 7 AR
M, Scor i B 14D A3, TEgmT .
Tropo(IEXT AL, B fif fayl+EQ) . Tp(TA X IR,
BB R MEQ) . Tyocsasareq~ T4 ocrasd+HEQ-
Ty oce90da+EQ~ Taocro0da+nEQ~ T4 oc+1350+EQ~
Ty eocr135a+nEQy Tat+asa+eQ s TaT+45d0+HEQ

Tat+90d+EQ~ TaT+90d+HEQs TAT+135d+EQ~
TaT+135d+HEQO SRR i =
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Tab.1 The quality of fish oil

Ei=2an
index
N - . AR L 2
i St mly PMCBEER
fish oil N/
(meq/kg)  (mg KOH/g)

POV AV (mg/ke)

TBARS
Trepg 3.42 0.64 3.62
Tr 3.42 0.64 3.62
Tyecrasd+EQ 10 0.75 18.69
Tyoc+asarieq 5.95 0.75 16.97
Tyecr90d+EQ 12.26 0.76 26.69
Tyect90a+HEQ 7.24 0.73 10.47
Tyec+1350+EQ 25.03 0.88 6.89
Tyec+1350+HEQ 11.07 0.87 8.32
TAT+54+EQ 7.66 0.83 14.01

Tar+450+HEQ 12.91 0.76 8.9

TAT+904+EQ 16.09 0.82 16.53
Tar+90a+HEQ 20.38 0.91 14.02
Tar+1350+EQ 56.89 2.1 17.85
Tar+1350+HEQ 43.27 1.55 6.73

1.2 SCIRRRES 75 K HIME

ARy . 25 TR B R B 2R T IS
H60H i, £ FURHERC T EMFRE, BHRIRSG
FHRUBFTB5 FEHLE R LT R ARHE S0, F-75)
I AL B 3.0 mm P FRCR AR, B S F-20 °C
UKFETPAEAE A, SEER ARG 7 I 3R 2,

1.3 A& RIAFETE

SCEG A H R SCB A BN, fEKIR
A R 2B S G 151 B K S A (R R i D=
B I Pk 26 R A% — 2, R G R A BE (18
0.02)g] T BB AIAM (1000 Ly, AL AE R
TR K2 2R 10 5 A ) BF 5% 35 b =5 P g K 3R B
ARGt SE 14T, AR R3S B
B, BAER30REM, R T 8:00F117:004%
WS a0 R RE , AR B R O 3% R T, IR AR 4
P OS2 R SE B EIUK R (30+1.5) °C,
EhPE 30+2, IR =7 mg/L, pH7.6~8.0, & A
<0.03 mg/L, SLHHFLL8)E .

14 HARERSH
TSI EE R, S E24 WG FRE, DR
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Tab.2 The formula of the experimental diets (dry weight)

%

gz IR R

items experimental diets
JECKl ingredients
Fi k) white fish meal 45.00
% % GH dehulled soybean meal 16.00
FEKE A corn protein powder 7.10
T4 wheat flour 20.20
HEIR lysine 1.30
H & methionine 0.30
fajih fish oil 6.00
K7 soybean lecithin 2.00
Y4 R TREL vitamin premix’ 0.20
W45 TR K} mineral premix® 0.20
SALRETE choline chloride 0.50
AR — 25 Ca(H,POy), 1.00
% 1E 22C(35%) vitamin C 0.05
S0, lycine 0.10
LA HEME K ethoxyquin 0.05
&t total 100.00

B FHRRS(TE) proximate composition(DM)

7K 43 moisture 11.63
HE R crude protein 50.18
FHNEIT ether extract 11.65
#K3 crude ash 10.56

e L QERTORE NG T s EHE fE4E 42 F B, 25.5 mg, HHE
25 mg, MEMEREE 50 mg, FRAENRLER 0.1 mg, MR 6.25 mg, ZIRAS 61
mg, WAL 800 mg, HER 201 mg, EMEK 2.5mg, 4i4EEKA 10 mg,
#ERD 120 mg, 4EAEFKE 99 mg, 4E4EFRK 10 mg, £ 4ER 589.65
mg: 20 PR TRE T v A RHE A SR 0.06 mg, SALEL
8.14 mg, MMM 39.68 mg, FFHEIREk27.42 mg, MFZEF 56.56 mg,
TRERER 0.24 mg, BEERS 160 mg, BREREE 24.86 mg, FALET 30.66
mg, JEARFEREN 4 mg, WhAiH1648.38 mg

Notes:1. The vitamin premix provided the following for per Kg of diet:

thiamin 25.5 mg, riboflavin 25 mg, pyridoxine 50 mg, cyanocobalamine

0.1 mg, folic acid 6.25 mg, calcium pantothenate 61 mg, inositol 800 mg,

niacin 201 mg, biotin 2.5 mg, VA 10 mg, VD 120 mg, VE 99 mg, VK 10
mg, cellulose 589.65 mg; 2. The mineral premix provided the following
for per Kg of diet: KIO4 0.06 mg, CoCl,*6H,0 8.14 mg, CuSO4*5H,0

39.68 mg, Ferric citrate 27.42 mg, ZnSO4*7H,0 56.56 mg,

MnSO,4+7H,0 0.24 mg, Ca(PO,), 160 mg, MgSO,*H,0 24.86 mg, KCl1
30.66 mg, Na,SeOs 4 mg, Zeolite powder 1648.38 mg

R OPRAEEE. MER BEARE, E
(TR R AR R A T A B LS P

R RS &I e mE TRy BIGREMA
file ), WO IERR 5 G T A D R, R
T80 °CRVRIRAE, FTIHFNERGE S ; Al
B i U B T 4% s b, I
£ 0Y) F (il A -

T A AR L HEAT LB SR, KA
I 5E SR 105 °CHETIEE %, M A R LK
FE I (Kjeltee 8400 PG 2 A& AX), MG W% =L
Pk, MK K550 cCEgh ket . ATIER
ALY B AL (SOD) | i AL A B (CAT). At
HML SAL RS (GSH-Px) 75 [ (MDA)FI5J 8K
AR 11 o R Rt A ) TR 5 T R
EWE ., WA h TRNASHEDREARA
AR
1.5 HEGE

A3 R (survival rate, SR, %)=N,/N;x100;

14 5 K (weight gain rate, WGR, %)=(W,~W,)/
Wyx100;

¥ 78 M K K (special growth rate, SGR, %/d)=(In
W—In W)/ <1005

i) Bl & B (feed coefficient rate, FCR)=
FI(W=Wo);

T H AR (protein efficiency ratio, PER,
%0)=[(W—~Wo)/(F xP)]*100;

A3 ¥ (condition factor, CF, g/cm®)=W (g)/
L(cm)*x100;

JF A& H (hepatosmatic index, HSI,%)=W/Wx
100
K, N N il R AR BEL. Vit RE, w,.
Wosr il R AR H . VI, FRmBHEA
i, PRWRHE ARG &, W Wil R
w, IFE, LK,

1.6 it

K HISPSS 20.04% i1 {4 % B4 i 47 s IR &
75 2253 Hr (One-Way ANOVA), Ui g &2 5
(P<0.05), W|#17DuncanlC £ & L, S50 KR
FHAV- 3555047 1 25 (mean+SD) KR o

2 4R
21 ARBEEZHENEHNHTANRESE K
14 BE B9 22 Ml

TarasarEQ TaT+1350+EQ TAT+135d+HEQ2E- N
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FETF Trepg. Trdl(P<0.05), HAFAE Trpq.
TR AH 25 5 R 8.3 (P>0.05)(3K3) ., #5411
WGRZE %, HPTarissaedl AL H 12 F X
T Teipg. T (P<0.05), HIRIET A1 450+E0
Tari3sarneQM Ta ocrizsarpodl , THIETy ociasarpl
5 Teipodl LW #H 2R (P>0.05). SGRTE
TAT+135d+EQéH5$£IJ%,{E§HE%{E‘E:‘FTF*'EQ\ Tpdl
(P<0.05)c PERBRT a1+90d1EQ M Tats13sareol 2 7 1K
FTripg. TEA(P<0.05)5h, HAK 4 Z T i #
25 (P>0.05)c Ty ociasareqs T4 oC+a5d+HEQ »
TateasareQs Tar+asarnpQZHFCREME, 5 Tpigq.
T2 % L 22 5 A i 2 (P>0.05)

22 FRBEZFHENEHNHTANESE
R B o3 AT ZS FE AR B 20

AN TR i A7 25 1 il ket sk A BRE £ 4 £ K
S FMCPH R AN E(P>0.05)(%4),
TAT+135d+EQﬂ]TAT+|35d+HEQéEEEE%%ﬂ:TFJrEQ\
T4 (P<0.05), AR 5Tepq. TedIAHLLTCH]
25 5(P>0.05) ash?ETpdl e, Tarsooarodl I
H.2: 5 3% (P<0.05)c HSIFE T ot 135044 35 Bl 5
5 H 8 E 8 T Trpg. Tedl(P<0.05), HAK4IL
W] 58 22 53 (P>0.05)0 CPAET o1 350rp0 41 T I H
FHM T Triggs T, TareisanegdlIRZ o

®3 TRBERENE O ABEEEKERENRM

Tab.3 The effects of fish oil in different stored conditions on the growth performance of E. coioides

Segetaky B T IS T T S e S
diets initiagl weight ﬁnai’weight SR WGR SGR PER FCR

Trirq 18+0.00 61.42+1.038 100+0.00° 241.22+4.72"  2.1240.03° 1.67+0.05° 1.01:0.02°
Tp 17.99+0.01 60.44+1.87" 100£0.00° 225.98+3.42%  2.09+0.05 1.73+0.07° 1.00+0.02°
TyocrasarEQ 17.99+0.02 60.82+0.84" 100£0.00° 238.16+5.02"  2.10£0.03* 1.78+0.02° 1.00+0.06"
Tyocra5d+HEQ 17.99+0.02 59.79+0.39  100+0.00° 232.3542.17°%  2.07+0.01°° 1.72+0.02° 1.03+0.02°
Taecio0aEQ 1840.00 59.10£0.77°"  100+0.00° 226.0142.50%  2.05+0.02¢ 1.69+0.03° 1.120.00%
Taecio0a+11EQ 1840.00 59.52+1.07*%  100+0.00° 227.36+2.79%"  2.06+£0.03° 1.74+0.04° 1.10:£0.08>¢
Taeciizsareg 1840.00 57.44+0.05° 97.53+4.28"™  219.14+0.29°  2.02+0.04° 1.66+0.03° 1.16+0.03%
TyeciiasarieQ 1840.01 59.90£0.35¢  100+0.00° 232.86+1.88%  2.05+0.04°* 1.68+0.15" 1.120.02¢
Tarsasa+8Q 17.99+0.02 57.69£0.00™  96.25+0.09®  220.81+0.59*  2.05+0.05% 1.73+0.00° 1.080.02°
Tatsasa+1EQ 1840.00 60.20£0.63  98.67+2.31  234.42+3.51*  2.08+0.02°° 1.66+0.07° 1.02+0.06"
Tars90d+8Q 1840.00 55.39+1.23° 100£0.00° 211.53+£1.76"  2.04+0.01% 1.43+0.07° 1.12+0.04%
Tars90a+1EQ 1840.01 58.38+0.22°  97.48+2.18™  224.28+133“  2.03+0.01° 1.67+0.00° 1.05+0.03™
Tars1358+8Q 1840.00 53.40+0.52° 95.01+0.25° 196.69+2.71°  1.88+0.02" 1.39+0.02° 1.22+0.04°
Tats1350+1EQ 18+0.001 55.59+0.58" 96.28+0.25"  208.79+3.12"  1.95+0.02° 1.65£0.17° 1.21£0.06°

A R, EFNSFREAF RS ZE R B E(P<0.05), MHFEVNE F RIS R R 22 7 A B (P>0.05)

Notes: In the same column, different superscripted small letters mean significant different (P<0.05), the same small letter superscripts or no letter

superscripts mean no significant differences (P>0.05), the same below

2.3 T & 0 & 3 R A BE & RT AR
HARSHIF M

ML OB (0 10 A0 Bt A8 ME DI Fr v % 1l i (5,19
MR, e LY R T (B ) o Tregg-
Ty oc+asaupoZH A0 HH R 07 B0 0 . B /b |
AN, AN A BR W RS LR . Tk,
Ty ocvasa+eq~ Taoceood+eQs T4 cc+90d+HEQ-

T4 °C+135d+EQ» T4 °C+135d+HEQ » TAT+45d+EQ\
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Tab.4 The body composition and morphological index of E. coioides
SEEEL KM% FLR B 51/% HIE T/ % FLA 3% JRARLE/% JIELH 5 /(g/em’)

diets moisture CP EE ash HSI CF
TrigqQ 73.29+0.60 60.25+0.46 23.40+0.35° 15.05+0.30° 3.11+0.17*¢ 3.05+0.15%
Te 73.314£1.27 60.58+0.92 23.20+1.08" 16.20+1.04° 3.26+0.29¢ 2.98+0.05°
TaocrasareQ 73.42+40.34 60.43+0.49 23.59+0.46™ 14.18+0.49° 3.22+0.35% 3.06+0.08°
Tyeca5d+HEQ 72.97+0.56 59.60+0.78 24.14+2.26% 14.52+0.96" 3.15£0.60" 2.90-+£0.13%
Tyoc00d+EQ 72.68+0.79 59.85+0.80 24.45+121% 14.40+0.76° 2.88+0.29" 2.7240.26®
Tec+90d+HEQ 73.48+1.05 59.90+0.66 24.17+1.07° 14.92+0.10" 3.05+0.24" 2.84:0.10"
Tyoc+135¢4EQ 72.74+0.32 60.19+0.29 23.7340.58% 14.13+0.62° 2.74+0.36™ 2.78+0.15%
Tyoc+135¢+HEQ 72.84+0.25 60.39+0.45 23.75+0.74% 14.71£0.36® 2.83+0.30™ 2.800.25%
TaT+a5¢+EQ 72.71x0.79 59.37+0.31 24.05+0.46% 15.10+0.44" 2.87+0.35% 2.72+0.20°
TAT+45¢+HEQ 72.60+0.45 59.6240.42 24.3240.92% 13.83+0.63" 2.8940.30° 2.83+0.23"
TAT+90d+EQ 72.40+0.25 59.39+0.20 24.10+1.00® 13.78+0.13" 2.83+0.38" 2.63+0.13"
TAT+000+HEQ 73.04+0.40 60.07+1.28 24.18+0.55% 14.85+0.72% 2.71£0.35% 2.800.18™°
TAT+1350+EQ 73.27+0.81 59.88+0.76 25.4420.40° 14.49+0.05° 2.49+0.29° 2.660.11°
TAT+1350+HEQ 72.79£0.32 59.78+0.26 25.36+0.32" 14.33+1.38° 2.69+0.19™ 2.75+0.16™

T4 oc+90da+EQ~ Taocrooarnegdl Z ] CATI J1 JC W] i
225 (P>0.05), Tyocii3sa+EQ~ T4 oct135d+HEQ-
Tar+4sd+eQs TaT+4s5a+uEQ TaT+90d+EQ
Tarooasneqs TatissatEQs Tar+asarnedl HFICATE
NEETFHES, HEEFES T Trpq. Tr4
(P<0.05)(F5)c Tyocasarpo Ty ocrasaspgZl SOD{H
J1 5 Tppq. TeIAHLELTE W] 2 22 5 (P>0.05), {HE
EFEMTHRAKH(P<0.05), Ty °C+45d+EQ
Ty oc+asas ol GSH-Px{ 71 5 Tpipq . T A HC
W] 22 5 (P>0.05) HLAL TR, HpR41
T BEAL(P<0.05), Tarsi3sarpodl GSH-Pxih
7 8 o AN )it 2% 0 o i R AR R E R
MDAG & A T AR W, Ty ocigsaipq-
Tyocrasarneqs TaT+asareQ M TatsasarnpoZH T IE
MDA T 5 Tpipg T2 HLTE BT IR 22 57(P>0.05),
H 2 B 2R T H AR 45 4H.(P<0.05)

3 ¥hie
3 TRBERHNEHNETAREEK

0L

0304 9 7K™ Bl e R e G R A R
AT LA (R R e AN L AR T TR, A O DY A
PRAF A 245 00 ) A AR TR T ™ A A 7 ) o 4k

MR AR R s i AR K ™. R E DA
[F) 72 B AR Ak £ 3 5 W BB (Pagrosomus major) %)) £,
i % B2 £ 30 U POV I #1]42.6 meq/kgf, SR
AR, AL TarerssareoM Tats13sarnpol
POVik #]56.89 meq/kgf143.27 meq/kgH: SR I % 11§
Fxt A, Tropod WGRMSGR I & ,
Tars135a:e041 WGR . SGRAIPERY) & f Ik H b 3%
ffﬁ?TFJrEQ . T, ,EQFCRE%%?TF+EQ N
Tedl o X SREEENY. FHUIZE AR, R
AT AEZ Tars1350+8Q M Tar+ 1350+ npQ 2 LI S AL AR
WA FERAXS T Tropq. TeHB N E, 4 KE
AW, Hrm, M. RR. K. wEAE
YRS EACE R TZ ), Xy A s FE,
I IE PR ZEAL, EMA FHIE TN, 5 —
75 T T8 SR (R R AT T SR R S E R A
R, ERKmgE,

3.2 AREBEFGHENHTANESE
B 5 M S B AR 20T

fih AT R R A 2R R EY
125 70 2 1 0y o 2 T R A4 L 5 3 8l M R G e
Ph AR SN SN 1 78 R A A W e R T AR
W, Rk S A ) s Tty 41 AR R
IEH MR, W RS A L ok, AR
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Tab.5 The effects of fish oil in different stored conditions on antioxidant enzyme activities and the content of MDA in the

liver of E. coioides

BREH ki A

%5@?@*4 I S/ (U/mg prot) A ALER/(U/mg prot) (U/mg prof) T4 % /(nmol/mg prot)

diets CAT SOD GSH-Px MDA
Tr+eQ 55.61+17.05" 131.42+7.86™ 229.52+12.63" 25.44+1.29"
Tr 64.7910.84" 128.50+5.80° 235.58+20.89" 26.99+1.88"
Tyeciasarng 53.89+3.90" 144.52+7.46™ 249.18+16.11% 27.36+2.00°
TyeciasarneQ 96.88+12.55"™ 141.83+4.79" 247.11£18.08™ 25.26+2.50°
Tyecro0a+0 89.83+11.47" 147.35+8.33™ 290.88+4.52% 38.22+5.78"
Tyecro0a+1EQ 79.88+10.17* 150.80+4.59° 280.66+8.46 36.39+5.22"
Tyeci13sarrq 274.88+28.92" 198.80+8.29" 293.98+12.34 37.12+0.81°
Tyect135a+1EQ 97.90+25.11"* 207.13+3.59" 269.26+0.80™ 39.66+4.21°
Tar+asaEQ 109.56+14.35%¢ 169.31+11.46* 278.73+£9.95 29.42+1.91°
Tar+asarneq 145.72420.21* 157.61£9.77¢ 279.06+3.46% 29.20+3.93"
Tar+90d+EQ 164.77£12.79° 183.71£7.27° 326.37£11.00° 43.2145.17®
Tar+90d+HEQ 130.72+46.04°* 167.49+4.01° 277.54+13.33% 41.16+4.44°
Tar+1350EQ 295.77429.04° 267.19+5.66° 371.35+12.73" 49.52+4.87°
Tar+135¢+HEQ 263.24+42.25" 247.42+18.91¢ 208.78+22.75¢ 57.82+4.05

P RIEAES, ARIIH, Tarossaro™M Tarasaseg
HEEW M T Tppg. Tedl, HIFHE A RER AL
ol - LR RR A D ae 2= 5L, AR R D5 iF
A MR S5 TC 1 Ko i W e ) P 3 ol o o J ALY
HSI. CFRE i it A7 B o] A I R R a 3, 7
Tat135a+ QM Tats 1350 nedl & KT Trigq.
T . 6 3l 4 fin A 600 mg/kg H,0, %13 mL/L
H,OFf- 7637 °CF 3l AZS Sk, (P 4 b 3R
15 AN [) S A0 R B2 A £ 7 152 MR L 4N VS X IR (Litope-
naeus vannamei))g &3, B & i AL TR BE 1S
M, HSTFICF . 35 AR, [RS8 A foih £
S (Sparus macrocephlus)!' 58|25 Pl . |
T WEAE R g 5 AR e Fnfg 2 rhots . X R
A AL R 1) B M E O U, JF B ERARY
A BE W) TR 2 0 i R AR T B R 2 3 IR AR
fife, Ak R AL S BN RS2

3.3 AEME &R & m xR A P& AT R
HAFTSHIF M0

I AR A 7K 57 2y 0 i s Wi e A A 2
HZ—, AR R A BN R O R i R
AP A A T BE AR B (Lateolabrax japonicus)
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£ B 235 ) 5 S T 4R Ak £ v 2L 40 e s 30K T AR
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carpio) MV EEF 5T AR 3E i I AEHLEY (L V) i & 3R
S AL R 2 IR K Sl W T I I W A A AR S
58 v D)3 ek S I I 2T O ) R R B Tpgq
Tyecrasaenno LAMILZEHI WY 52 . 2001 P4 G 0 /1
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B, SO AR e TR AR, A i v A
TR B 2 1 2 e A 2 BUR DR IE ™ X it
1T, -coasammno ¥ ELTH I A AR BERE . 047 BE £
HFHE R A5 AR /)N 1E7%TAT+135(1+EQ*DTAT+135d+HEQ
A A AR R, A T OREA F Y
3 1 I X 1SRG 107 W e . e as AR, i
L3 AR W TEALR N YRR, X 5 POVEL
e f M 20 BE 2% T s AH H.EIE
3.4 FEMEEFEH & BN RE AR AR R
MEAEEENR _E S 2/

CAT. SODMIGSH-PxJ& ¥k iy [ E A
G AR TR G0 SRR A R A, R LUK 40 i
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EH K, LA EA, 2PENHLRXT S
N7 RN ) T R AR, AR A R AR IR K
i (Larimichthys crocea) & A A [ AL TR T £ 1Y
TEHG . CATHISODIE M K 4 AL 2 BE i i itk
H T o A S0 CCHNFATT BR 24 hiy (il s i 2
e et e 15 MR 8% )5 25 5 BOL - E  SOD 5 GSH-
PxiG Mk 3 T PO, S5 R AR LA iR A A
LIS | o)

(Oreochromis niloticus xO.aureus)®® . 7 SZ5;

(Seriola quinqueradiata)®’' .

Tyoc+135a+EQ~ TaT+135d+EQM TaT+1350+nEQEL HY
CATVE 1 . % & T Tripg. Tr4l, SODFIGSH-
PXxWIITE T ars135arpodl iR Bl ey H i i T
Tripg. TeZlo CAT. SODFIGSH-Px 3Fh i 77 b
AR AE I ] ) SE AR 2 E o, X il
o3 i A I ) AR AR B B, SR sh ) 1
A A AR B RS, R Y A T
%, Gl EMLKR R BN e 25 B0 A AL
PEFm DGR AP, MTeipg. Tr.
Ty ocrasarEQM Ts ocrasarnpdl CAT . SODFIGSH-
Pxifi JI b FRARAKY-, =B R X 44 i A7 5%
FT Ryl S AL AR, Hrh S A ik J e
GRS VIR N A (N AN FS i < =
filf If- R RIS 7 o (HR A W ST W B A
N (Ictalurus punctatus)®, F
(Ctenopharyngodon idella)™" . KV %5 (Gadus
morhua)PHEE K IR B WG A A AL A0 Y AR
Bf, CAT. SODMIGSH-Px & FEA%, HIJFMH 3
B B ) B A SR LR S e AR R R R
K H iR, B T LR R HLRE 1 K 32
REJ), R HER, Mo R s
AT 2 0 P AT

TELE P HLAR MDA JZ A= ¥ IR BRI i 8L Ak 1Y
FE Yz —, &Rl LA R A 5 Y O Bl 1k R
SEHEE, HR REEM A TR, i S R T
SR EMDARY, Y ) 8 A A AL R
1) (M, 2 B MDA S & T
T T A B 4 4R K B TS50 oChn i, JF
SEIANE =R i R = 7 N = g N o W A |
BB IR AL 7 f5 A I, A6 65 JIE TP MDA 5 = B £
AR BE = T S BT Chen S P80 R 11 JR
PEAT SIS B T RMISE IR . AT v B Ak
AEEF[R] R SE K, £ 90 MDA R 75 2 Rk 5 BT
A, A B0 R R RS, I
MDA REWMMZ AR HEEREF . HE

Tat+135arnpodl FUIMTMDA F 585K, XF W T b
MDA i IR &, HR A o] BE 2w s bt AR
) F 25 A AL AR 240 Ff e MDA 55 S 3 i

4 45

FH LG T IR BE IR B A A A T R i, (TR
B AE S AF T 1Y £ 3 15 WA B £ 5 1 o R R
R A g v, UG RO 2% 1R N AT A4 b 4
Fi A s B, BRI A B R, KR AR
ORERTRA RN A YD) IS N =90
M TEAS T, X RE A5 Il /D X A B £ 1Y 4
PRI o TSR TR T A R A R AT O T AR
PE, BRI R IR A S T 055 . A4
CCHiti 7, 8 W P VS IMEQH & 430 mg/kg AP
Al KPR T 5 R TS INEQF £ 2300 mg/kg
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Effects of fish oil under different stored conditions on growth performance and
antioxidant indexes in juvenile grouper (Epinephelus coioides)

LIU Di', CHI Shuyan'’, TAN Beiping?, DONG Xiaohui'?,
YANG Qihui', LIU Hongyu', ZHANG Shuang'

(1. Laboratory of Aquatic Animal Nutrition and Feed, College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China,
2. South China Sea Bio-Resource Exploitation and Utilization Collaborative Innovation Center, Guangzhou 510006, China)

Abstract: In order to study the effects of fish oil under different stored conditions on growth performance and
antioxidant indexes in juvenile grouper, Epinephelus coioides. The conditions which the fish oil was oxidized are
as follows: stored temperature:4 °C, ambient temperature(AT): (31.543.5) °C; stored time: 45, 90,135 d;
supplementations of antioxidant: 30 mg/Kg(EQ), 300 mg/Kg(HEQ). According to the different treatment
conditions of fish oil, there were 14 groups: Tg,gq[positive control (fresh oil+ EQ)], T [negative control (fresh
0il)], Ty ec+a5a+6Qs Ta ocrasarnrqs Taocto0a+eQs Ta ocro0dirqs T4 oc+135d+EQs Ta ccri3sarnegs Tatrasa+eqs TaT+asaruEQs
Tat+90d+EQs TAT+90d+HEQ> TAT+135d+EQ> LAT+1354+1EQ- Preparation of nitrogen and other fat diets fed the Epinephelus
coioides, which is from juvenile grouper (18+0.02) g to 56 days. There were no significant differences between
Tripq and Ty ociasarpg, DUt Ty ociasqreg Was significantly higher than Tarii35445q in WGR. The FCR of T,
oC+45d+EQs L4 oC+45a+HEQs T aT+45d+EQ @Nd T ati4asq11pq Were relatively low, which had no significant differences with
Tripq and T but significantly lower than Tari1354:pq and Tati13sarmeq (P<0.05). The cell structures of Tpipq, Ty
oc+4sd+uEQ Were clear and obvious and the sizes of these fat droplets in cells were normal, but much more greater
fat droplets in Tarii350+6Q and Tar+13sarnueq- The CAT of Ty oci13504£Q> Tat+135d+EQ and TaTi1350+mEQ Were
significantly higher than Tp,pq and Tr . The SOD and GSH-Px were highest inT 111354489, Which were
significantly higher than Tg,pq and Tg. The MDA of Trigq, Tk, T4 octasareqs T4 cciasarnpgs TaT+asareg and
T At+4sd+upq in liver had no significant differences, but were significantly lower than the other groups. We found
the growth performance and antioxidant index in juvenile grouper of T, oci4s4reQ> T4 ocrasarnrgs TaT+asd+eq and
Tat+4s54:nEq Were relatively good, Ty ociasarrgs T4 ocrasarnrg were better than Tt 4sqieq and Tari4sqinpg. That
shows short term storage, adding antioxidants are advantageous to storage of fish oil, besides 4 °C is better than

ambient temperature.
Key words: Epinephelus coioides; stored conditions; fish oil; growth performance; antioxidant index
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Plate Cross sections of liver histology of E. coioides (Oil red O stain, 200x)
black arrow indicates nucleus, green arrow indicates fat droplet; 1: Teiggs 2: T 3: Tgocsasareg 3 4 Taociasarnpg 3 51 Taecrooareqs 6:
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