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1.1 A&
S T AR Ay R I A BH B b AR Y
Al — ikt , PR H (6. 04 0. 05) g, BEFF IR fe A 1Y

1525 B, ] 5% B HKIERE R 8 AR &
1.2 {5t

MRS A R Y 8 IR T B BT (R 1),
DRV WDiSeA RE ek NG W5k == R0 /D% =< i INCRT N
P AE 2B D AIR A il (i Sk gk =
30423 ) IR W R, ARl AU b by AR 3R AL,
AR B Y, DRHECR 3 60 H B, il
NEBIAS A 4% o BEdil 5 A5 ok, 28
FAMRA RN T H AR 2 mm [ 0K AR, 3 4R
BT IEORAET 4 CUkAE

x1 ABAMNEARERRSSE(TE)

Tab.1 Feed formulation and nutrient levels of trial diets(DM) %
Jie R ERTHEEH FEm A TEAE A RAhA
ingredients fish oil soybean oil lard peanut oil mixed oil
fa )y fish meal 10 10 10 10 10
f] soybean meal 23 23 23 23 23
KA rapeseed meal 16 16 16 16 16
4 ¥ peanut meal 6 6 6 6 6
F5¥) cottonseed meal 7 7 7 7 7
YAy wheat middlings 16 16 16 16 16
%k 7 wheat bran 12 12 12 12 12
g oils 4 4 4 4 4
Ky zeolite powder 1 1 1 1 1
R — 445 dicalcium phosphate 2 2 2 2 2
TR * premix 3 3 3 3 3

EFERST ™ proximate composition

HLH# H crude protein 37.76
FJgH; crude lipid 6. 04
MUK ST ash 10.42
Ji\B total phosphorus 1.42
e (KI/g) gross energy 17.18

37.67 37.16 37.83 37.62
6.03 5.97 6.17 5.76
10.37 10.43 10.40 10.41
1.41 1.41 1.42 1.41
17.38 17.32 17.44 17.21

e BURREAET 78 BRI e A R AR L : VE 60 mg; Vi 5 mg; V, 15 000 IU; Vp, 3 000 IU; Vi, 15 mg; Vi, 30 mg; Vi, 15
mg; Vg, 0.5 mg; MHAR 175 mg; M2 5 mg; JUEE 1 000 mg; A=W 2.5 mg; (ZARES 50 mg; £k 25 mg; 43 mg; 4% 15 mg; 0.6 mg; £

0.7 go e SEIIAE,

Notes ; # the premix provides vitamin and mineral for a kilogram of diet;: V; 60 mg, Vg 5 mg,V, 15 000 IU,V, 3 000 IU, Vg, 15 mg, Vg, 30

mg, Vg, 15 mg, Vg, 0.5 mg, nicotinic acid 175 mg, folic acid 5 mg,inositol 1 000 mg,biotin 2. 5 mg, pantothenic acid 50 mg,Fe 25 mg,Cu 3

mg,Mn 15 mg,10.6 mg,Mg 0.7 g. ** Measured values.

1.3 AWt 5RAFEE

VEFR 525 AR 5 A AR A, 915% 1 s,
BEALS N 5 41, B4 3 NEAE I 15 ARG, &
KRS 35 R, 3 AR ik}, 1 5% 60 d.

R TG PR 250 &R 48 OKEAR ROT : B
82 cm, /K 70 cm) , £ 5 R¥K—Ik, Bk K
TN K BB 30% . 5 R ORI 3 Ik
(7:00,12:00,17:00) , H& M %K 10% ~15% ,
PR Z AW A, AR MERFEE 20 min , $2 IR 45
W 30 min, 57 AR A BETFRE, THESR I,

55 K RS A kK, KR (24 £3)C L pH
6.8 ~8.0,%f#% >5 mg/L,

FRIFRIR IR AS R 455 & 24 h, X452 )i 8 £
PEATARER , TG R AR A KR, STl
DAL ) A5 MR D S e SRR R R
S FAR LA HOoRLER B HLRR D DRI 23 R 55 1
1.4 EERENEITERE

B KRB R B KRG ARG E 5
B HEEHR(WGR,% ) = (W, - W, /W, x100
FRE S KA (SGR,%/d) =[Ln(W,) —Ln(W,) ]/t
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x 100

THELZRE(FCR) =F/(W, -W,)

HEHFE(PER, % ) = (W, = W,) x 100/
(FxP)
Aorp, W i T iR i R (g) s W, ol 45
BHafRE (g) s F AR AR () 5 P R ik
HAEHSE (%), HEFHFRE(D) .

ERBARIEAF A THRB TGN E 5
FEIRIRZE R, YUK 24 h 5, BT 4R 4 P BEHLAMER
3 R AR, I AR N A o,
AR, THA S5 AR Y A B T TR
TR MR LL A K L. BUR B AR EBLA,
FHFI5E LA B SR o R R PR
FE R FRR IR &R IR, KR LT,
TR R FE R R et , il o >R HAH v L a3

KNIy B ER N VAN

JHIRNEFE £ (% ) = IR S/ (R x 100

JESHERE (% ) = {RE/ PR K x 100

WEARFEEL (% ) = WIIEE/ /R E x 100

g s B2 - T SR I R e Y SR R
fiis HEE: HyO =2:2: 1 il 4 IR Wi, 43 0 H 1
mol/L KOH - HI A1 0. 5 mol/L i iR H B ik (i
BIVTIR IR AL , 75 70 1E B e 2 BOIE 7 IR W g . A
mn S ERAL G, B DA A — Bk 1T
30T AARETE - B o B AT < AT
Trace DSQ GC/MS < Jiz ik FI A% 4 4% #1 . HP-
5MS,30 m x0.25 mm x0.25 pm, @S
F A A= 250 C B4k 280 T,
FERETHEALT A7 50 €, 1410 T/min F} % 280
CHAREE 10 min, JEREJ7 20 A3 TAERE , 43T LN
1001, #EAERE .1 pl, % EI &7, (5 A
JE:1200 V, BFIRIEE 230 C, MUHATEE .
150 C, 4945 (SCAN) i &3 [Hl :45 ~ 500 mau,
2 NIST i (81 e, bU AR it Jo i 1 5 &1 2 v
PRUET s & o AT DA A b T IR I R AR S, 45
J IV B AR X % 2 () o SR FH T AR — Ak 3133

BRMREIEENE  SEEREE S
RIRZE A, $ WA 00 4 1A R Al |5 0. 3%
Cr, O, $5 75 7| By bkt IS SR 258, Cr, O, 5 R AR
AR TR R R R R
Sy BIRFH 105 C o Tk PLIRE Ak (R K2
Bk B EH Ll 3k 8 3k, D0 A ek A 2 v iy
KA MR A HHAEDT B &

T I A3 (% ) =100 - 100 x i
B Cr, O, 1Y & 2t/ ZEff rp Cr, O, 1% i

A R E(% ) =100 - (100 x fil k)
H Cr, O, & i x Fefii o B 1 & i) / (Sl P
Cr, O, 1) & i x falEH oL AR 1 & 1)

FLIR I Z WAL A (% ) =100 — (100 x fil £}
H Cr, O, 1 & i x ZE O AR I & i)/ (ZEfE rp
Cr, O, 1) &t x kORI 7 & 1)

BERWIHALZ (% ) =100 — (100 x ] #
Cr,O, & i x ZefH v B & i) / (ZEfE v Cr, O,
() E 1 < DRk S o
1.5 HBEHZITEDF

JF GBI R 45 Excel 2003 )58 B 5 | ] SPSS
18. 0 X % 4 i 17 5 [ F 5 2% 43 #71 ( One-Way
ANOVY) , i Duncan [X 2 5 L 5 B 41 8] 25 5
WEPEREE, W EKF (P <0.05), Bl HI°F
BIE = FrifE2E (mean £ SD) JEFIR

2 AR50

2.1 RIS RAER AU ZH K

% 2 ] LA H fam AU R R n-3 R A1 AS
TR 17 1R B 8 e T A ARDRE 2, H AR = AN
FEIIER (EPA F1 DHA) 475 5 & , [F] i H: At 45
HAFAE— B KEE S A AR R . Shdl
TR ER (C18: 2n-6) & i fe 5, Ol 448
HoAh A5 HABIR (15. 31% ) o Kt AL DR A A5 HE Al
ST T A 1 B A R S AR A I 2, 4R S g
0T R A B 5 A6 A T AR R, I3 Sz B Cl6: O
F1C18: 0 W N d i . AR(C22:n9)
— PRAE SR A K, X R A KR B —
(A BELRSVE T, B & B0 Ao 3l 20 ) ok 0 I 5 it J2
HA A4 245 .
2.2 AERERGE FEREEKIERER TN

H1 & 3 WIS [ g 15 105 X 34 R 23 ) 52 1) 22
S TR AT AL A AR 2 R T A A R
TMAL(P <0.05) , 5l4] 3 5 R 8 2 5 T4
(P <0.05) , fih4] S 4L AL A b 41 3
FRIRWERER(P>0.05), FRMAREAEKSE
(I LA B RAR R AN R 7 50 3 1 PR
PR R FEIC W52 (P >0.05) o A THAL
BEFRCE (1.36) e, Gl gz, il
(1.27) e fi% s FE T AL A PR R 5K (2. 70 ) 5 HAth %
HAHLL , A R
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Tab.2 Fatty acid composition of experiment diets %

EiEta REERTI A ESRTHEN biliEEl AEAThA TRA A

index fish oil soybean oil lard peanut oil mixed oil
Cl4: 0 4.71 0.75 1.10 1.02 1.26
Cl15: 0 0.81 0.06 0.10 0.10 0.13
Cl6: O 17.4 14.53 19.88 15.68 17.19
Cl7: 0 0.72 0.20 0.18 0.16 0.19
C18: 0 3.74 4.43 5.42 4.06 4.56
C20: 0 0.44 0.33 0.37 1.18 0.40
C21: 0 0.04 0.06 0.02 0.03 0.04
C22: 0 0.20 0.33 0.31 1.97 0.37
C24: 0 0.13 0.11 0.15 0.86 0.17
2-He,CPA 0.65 0.05 0.15 0.16 0.25
> SFA 28.24 20.85 27.58 25.18 24.36
7-Me,C16: n-6 0.26 tr 0.01 0.02 0.02
C16: n-7 6.44 1.04 1.76 1.47 1.85
C18: n9 19.8 29.65 30.01 31.03 27.56
C20: n9 2.87 0.36 0.68 0.96 0.81
C22:n-9 3.11 0.05 0.29 0.21 0.76
C24:n9 0.46 0.03 0.07 0.07 0.09
> MUFA 32.94 31.13 32.82 33.76 31.09
Cl16:3n-3 0.68 0.12 0.16 0.24 0.26
C17:6n-3 0.1 tr 0.03 0.02 0.02
C20:4n-3 2.55 0.45 0.51 0.52 0.57
C20:5n-3 8.84 1.82 1.24 2.41 2.63
C22:6n-3 9.25 2.13 1.5 1.62 2.79
C18:2n-6 14.37 42.75 34.16 34.53 36.45
C18:3n-6 0.12 0.05 0.19 0.25 0.22
C20:4n-6 0.55 0.07 0.1 0.1 0.11
Y PUFA 36.48 47.39 38.76 39.7 44.1
> n-3 21.42 4.52 3.44 4.81 5.17
> n-6 15.3 43.87 34.46 34.9 37.8
> n-6/n-3 0.71 9.48 10.02 7.26 7.31
> EPA + DHA 18.09 3.95 2.74 4.03 5.42

I :2-He,CPA Fy 2 — OB — SR AR, 7-Me,C16: n-6 7 — &L — o5k -9 - IR, r TR0 1= .
Notes : tr means trace.

®3 AEBBHEXYREREERERKZIT

Tab.3 Effect of different lipid sources on growth performance of C. auratus gibelio

eIty fhiHZH TlA GiaTHES) AEAEHZH TR A

index fish oil soybean oil lard peanut oil mixed oil
WITE (g) initial weight 6.04 +0.04 6.03 +0.04 6.04 +0.05 6.05 +0.01 6.09 +0.05
FH T (g) final weight 24.17 £0.25° 24.72 £0.38%  23.90 £0.19° 24.29 +0.18%®  25.18 +0.21°
HOTEH (% ) weight gain 300.10 £1.86% 311.10 £5.09%® 297.50 £5.07°  301.62 +2.47™ 314.86 +1.48*
BB AR K% (% ) specific growth ratio 2.24 +0.01% 2.28 £0.02% 2.23 +0.02° 2.24 £0.01*®  2.29+0.01°
1 JFACR protein efficiency ratio 1.32 +0.03 1.35+0.02 1.27 £0.06 1.32 +£0.02 1.36 £0.09
Ta) e} Z2 %% feed conversion ratio 2.56 £0.09 2.53 £0.05 2.70 £0.12 2.58 £0.04 2.59 +£0.08

T A7 B ARNG FREFOR ZE R B (P <0.05) o LITFARIER.

Notes: Values with different small letter superscripts in the same column mean singinifecant difference( P <0.05). The same as following.



9 4] FIEAE S ARG IR0 S A R R A A S T AR AR L RS 1443

2.3 AEAEHEXRERAFEEIRF TS
IR

SLIMAE I A A L 2 v T f i A T 4
(P <0.05) , GAEA M MRS 4L o 3% 25 5+
AT A FE RO T Al A 4L (P <0.05)

FCrpE I AL AR 2 (5. 35% ) (2 4) o ¥
AR HE R T8 BRI dl @ 1 1. 96% (P <

0.05) , 5 il 2 Sl AL A e A i AR LG, o

BARES T 1.54% \1.50% 1. 23% . 454l
N MRS FE 254 3 22 5

F4 FEBHEXREREFAEERM AR 0

Tab.4 Effect of different lipid sources on figure and visceral index of C. auratus gibelio

ity REERTHEAE] ThA brliEE AeLE A TRA A

index fish oil soybean oil lard peanut oil mixed oil
WA L intestinal length/body length 3.07 +0.28° 3.31 +0.22% 3.05+0.28"  3.16£0.15®  3.16 £0.15%
1A $8%5% (% ) hepatosomatic index ( HSI) 4.60 +0.37° 5.21 £0.77®  5.35+0.70* 5.15£0.62  5.13£0.91%
A (% ) condition factor 3.18+0.10 3.35+0.15 3.22+0.15 3.34+0.19 3.24.+0.29
WE{R+5%k (% ) viscero-somatic index( VSI) 16.30 £2.58"  16.34 +1.64™ 17.84+1.28* 16.61 £1.59® 15.80 +1.35°

2.4 FRAEHEMSERANAZTER SN
e
FEMELILPS AL 1o i 4 4 AR A
18.78% , o341 41 TPORL A 141 A 2 (19. 02% ) , {1
B2 TR S R LA LI o R Tl
A& AL R (1. 87% ), B ALK 2, 1 41

(1.69% ) , i F AR T HAS L (P <0.05) , FELE
UM Wt 2 25 AR T S 4 2 RTR 5 b 41
(P<0.05)(#5), FFHEFHIE B &8 Al e
HE THIMAFRGMA (P <0.05) , 55 A
FAEAMABA BFZET . AR 55 W
BULA ok o> L ORLIS D R B 20 0L W Y

AL 5 fo . ff ik ZEL I O PR 07 55 4 d AR
F5  REBRHER S E R E A A FETAERL S B0

M ZESF AR FH (P >0.05)

Tab.5 Effect of different lipid sources on the muscle and liver composition of C. auratus gibelio %
bR RERTiiES| ESRTIEE) Rl AeA e R A
index fish oil soybean oil lard peanut oil mixed oil
HWLA 7K 43 moisture 76.77 £0.30 76.74 £0.35 76.54 £0.65 76.72 £0.44 76.51 £0.62
WLAMLEE H crude protein 19.02 +0. 32 18.88 +0. 37 18.78 +0.31 18.89 +0.43 18.96 +0. 14
WLAHLIG G crude lipid 1.70 £0.09 1.79 £0.06 1.87 +£0.08 1.77 £0.05 1.86 £0.04
WLAHLIK 4> ash 1.43 +£0.05 1.43 +0.05 1.39 £0.05 1.43 £0.05 1.41 +0.06
HILIA & total phosphorus 0.25%0.01 0.25+0.01 0.25%0.01 0.25+0.01 0.26 £0.01
HFRERLAS G crude lipid 1.69 £0.02°¢ 2.35 0. 06" 2.38 £0.08" 2.08 +0.04° 2.48 £0.11*
ATFREHLEE F crude protein 7.22 £0.14° 6.90 £0.08" 6.79 £0.13° 6.89 £0.09" 6.78 £0.12°

2.5 AEEHEXRERERIE LR
AN TR R 7 AT S TR SRR 2 1 RO 077 1) R

WAL RA 0 (P <0.05) , J i 4L 3 A

T AR 4% 21 R IR (80. 06% ), H B &R T

ML T AR R IR (90. 97% ) , W FEART
RAMA(P <0.05) , b G A FEA A
ZIIJCRFEZESE . AR R IR SR Y
P AL R B 25 57 A B3 (P >0.05) , {H1#

B AR A AL (P <0.05) (3R 6) o #ATH SlALRTH AL R AR AL 4RI
%6 TREIAERHRX B RF I L E L H0

Tab.6 Effect of different lipid sources on feed apparent digestibility of C. auratus gibelio %
bR LRI EERTIIES) GiRIES) P REER i) R
index fish oil soybean oil lard peanut oil mixed oil
TY it dry matter 64.78 £2.80 65.04 +4.77 60.68 £3.43 63.67 £1.55 63.05+2.13
M H crude protein 82.31 +0.38* 82.67 £0. 76" 80.06 +1.36° 82.73 +0.81*% 81.47 +1.68"
HMLIE I crude lipid 92.58 £0.29% 92.56 £0.37% 90.97 £0.31° 92.61 £0.37% 94.39 +£1.17°
JEH total phosphorus 20.17 £0.16 19.85 +0.47 19.55 +£0.27 20.16 £0. 36 19.82 +0. 14
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ARG, A [R] B 107 5 %) 1 R RN A AR K
BT S R A T A S R T T AL RN
Il (P <0.05) , {HH A % 20 W) TG &k 25 25 57 5 45
8] R FTRCR R R B T B 2 5 (P >
0.05) o MAIES & LHARDRHIR T BR 4 B (35 2) &
W, A E & n-3 RPN NITR EPA Hl DHA; &
MZH C18:2n-6 & &t 5 S 2 A6 A i 4 F R
AL ORMAARL . B AR AR 7 R — A E
Fh S R OR A A D (HA
TR A A% 2 RS A 21 EPA R DHA (1) 47
18, X Al e S B SN 10% i A 6

1E X 75 11 ( Mylopharyngodon piceus ) | i
fti ( Ctenopharyngodon idellus )" | H 3k @
( Megalobrama amblycephala) """ fHF5E H F B R
[F] A RS 8 28 10 A K AT 2 25 ), e it gk
Fa A KR ARAT T N BV A KRR, fa il Al
RAM (TR /3 + 5l 1/3 + J57h 1/3) &
I EAS IR . Al i T8 S AR R
I e AL S A i L BB (R 3 £R 28 1 AR
K ARG v Al 2 ) A KPR REAS AR FRAR, 7T
B 5 a4 ORI A i A O, KU B SEY BF ST
FW S AT IR e I AR A K, AT S B i
RRI AR AT o IR 2 A
A 5 I 2 p HC B T R 1 A SIS R 481 3 1,
F 5 B 7 R B 45 I R (182 2n-6) | WIF JER iR
(18:3n-3) FI AL A= DU M5 2 (20 4n-6) 5§, X k6
S PR [ B I VA8 1 g A, R0 2 R i
A [ i 7 50 R £ HE £ AR 4 1 B2 AR KRR B
SR R R U S A AR T R
M2 A K. ARG &l d C18: 2n-6 54t
e TARAE AL, T n-3 RAVAR TR C20: 4n-6 fI§
TIa4 , Sl By E RS TAEA AL, AT LAy
S A AREINT C18: 2n-6 73R AT HAW AL AR W R
FEMA BARS AT K C18: 2n-6, (HIZ ML I i 1D
iz (SFA) & i m , HUFA 155 1 UK, i L&
B B R T H TR G M.

TR B, AN 7] B 105 5% S 7 R 60 1 O A4 T
PRV IESE B0 A4 13m0 . SLMZH AR L B 2
TN AR A, (H o HoAth & 2 Z 8] JC 2. % 22
5o X1 BH G BE B AT R o S R ) i R
R K e SV S IR R B T E RG] 78S

SRK I TR A A, A IR A b L I ] T
B 8 . IR B 0 4 TR $5 BT LA i,
AL AR TR 4, R A 4% 4 ) 22 5 R i
Fo XS IR Kk B P 20%
IERIS , fa 3 28 i IR B R (H R AR I 6 v £
AR ST R (€221 1n-9) 5 o 5 o Ath 4% 2H 4R
R IRAU AR TS BRI 2 2 9 A ks
JE BRI (3. 18) , L4 35 1% T 3 9y 2 R A6 A4 3 40
Hofh 4 HZ (B RFEIER . W TFAIRE o i 241
H A 5 R 6 1 e AR A B2, 5 T 15 A il
AR IR (C22: 1n-9) (Y &4 (3. 11% ) 1 &5
A K, Sl a3 P S 4 IS i R (EPA AN
DHA) (e A K S LR B A R ok o (HUE AR
KAERERTF , IR I R o A 2 A 2 F i, m
PACH AR DR R T IR A — 1 B IR K2 fig
3 A g 2 A K A R
MR R , S R LIA oK 2 LR
1 HLAE 07 LR 2 R 1) 1 45 4 2 1) 9 A
25k, 4 FRLE S R (19.02% ) , A
SHAAHZ AT E 2. FEEE ",
JE A i S IR K 4 ARG AR 7
R % J ot 757 £ ML PAY A A R0 00 i B0 £ 1 4L DL Y
AT (TPR) SRR R 11. 04% , 3%
SAGIG AL, i B A R T fa ik B e
A AR . BI04 AR AL HLIR G & &
2 S (H A AR 7 5 5o A5 A B AR
TR ML A h 2 5 4R S, WU HoRLAS 7
ST HA A, st otk KRS
R T T g 15 K 3t £ M AP e, D 10 2 B
AN B I & AR AR B R T dl . X
LT 45 FUR 10k 245 I D UL PAY i 7 T A
HIRE S FEAE T g, SE AL i 5 i A
0, R D7 I A JXUBS A ; £ 3o 2L P IO P i 4
AR T (AR 50 R AU, 358 o T O A
AR o AL 25 SR U0 B A ] i 5 D) 0 1
JR SR AN, {HL S8 0 o A 1) T R 2R 1 BT

i)

AN JI 105 105 PR HC T I TR 2L I A [) , 8 28850
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Effects of dietary oil sources on growth performance,apparent
digestibility and body composition of Carassius auratus gibelio

WANG Yu-heng'?, WANG Ai-min'** | LIU Wen-bin'" |
YU Ye-bing”, HAN Guang-ming”, ZANG Yang®
(1. College of Animal Science and Technology ,Nanjing Agricultural University ,Narjing 210095, China ;
2. Key Laboratory of Aquaculture and Ecology of Coastal Pool of Jiangsu Province,
Department of Ocean Technology ,Yancheng Institute of Technology ,Yancheng 224051 ,China)

Abstract; The objective of this study was to determine the impact of dietary lipid sources on growth, body
composition and apparent digestibility of Carassius auratus gibelio [ initial weight: (6.04 +0.05) g].5
experimental diets were formulated to contain 4% lipid originated from fish oil,soybean oil,lard, peanut oil
and mixed oil(fish oil: soybean oil: lard,3:4: 3) , respectively. The feeding trial lasted for 60 days. Weight
gain and protein efficiency ratio( PER ) of fish fed mixed oil was significantly ( P <0.05) higher than that of
fish fed fish oil and lard, but not different from that of other groups. No significant difference was found
among all treatments in specific growth rate (SGR) and feed conversion ratio ( FCR). Mesenteric length/
length of fish fed soybean oil was significantly (P <0.05) higher than that of fish fed fish oil and lard.
Hepatosomatic index ( HSI) of fish fed lard was significantly ( P <0.05) higher than that of fish fed fish oil.
However, visceralsomatic index ( VSI) of fish fed lard was significantly ( P <0. 05 ) higher than that of fish fed
mixed oil. However,no significant difference was observed among all treatments in muscle moisture , protein ,
lipid , ash and phosphorus content. Liver lipid content of fish fed lard was significantly (P <0. 05 ) higher than
that of fish fed fish oil and peanut oil, and liver protein content of fish fed fish oil and soybean oil were
significantly ( P < 0. 05 ) higher than that of fish fed lard and peanut oil. Apparent protein and lipid
digestibility of fish fed lard were significantly ( P <0.05) lower than that of other groups. The results of this
study there was no significant difference on growth performance and body composition of C. auratus gibelio
when soybean oil , peanut oil and fish oil were used solely. It also suggested that fish oil, soybean oil and lard
could be mixed together as a better oil source for C. auratus gibelio ,which not only reduced feed costs but
also enhanced fish growth.

Key words: Carassius auratus gibelio; dietary lipid source; growth performance; apparent digestibility;
body composition
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