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WE: RBEURERMAFRTE, 25 BB BRI 54%E . 5.4 %F . 5.4%F A .
54%I B4 R R IR, REEE A AREELLA RN RERHIB6E, Miloh44, &
AINERE, ETHEEBINFTABLE FRAE QAT HH 64 d 9IRRE, Wit B g IR X
FERMAEK ., Kap R MEENIETEPE. RREREN: EwmARERFHHAHEER,
BEAKFLESTAWA, THARFERERTAMAREREA, £ X EAKYER
B, R A%, PR AR B E £ 7P>0.05); &4AEAAAKL. MR, HEA
BRI TR % ZRP>0.05); TERARIEHEX & EKNARFRAKELEY W, L4
ARG ER By Ak SR BT BR Y L i R A A M, P a A S mA AR EEE RN
(P<0.01), 41 8 F A0 (P<0.05); # 3 41 0 o & A 79 4 &8 A 24 2 e Fow M B B B O 1
DEHTHUAP<0.05), £ RB4AEFELE. ARl $&a, a&a. REG. Az,
L bE BRI B R CH Ok = B B R E £ F(P>0.05); &4 WA KRB L HE- 1 (CPT-1), W
B AeBr AL A Ee- 1L (CPT-11). fefiBe. ZBt4 B A & LB (ACC) X k& & i B8 (LPL)3 L & 3%
% 7(P>0.05), B, BAR PR — 2 BB b 8 3 R B Ak U B EY A KR,
F VA A 75 DL A S T Rk AR B sk A AR T BARAE, WA T AR,
KEIF: FEARM; BHIR; 2K, ERS
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schlegelii)!™ . AF-#:#:(Oncorhynchus spp.)'*! . #T
fi (Oncorhynchus mykiss)4 J5 i i 1 — & Ay BIF
5%, B R, R S0 e D,
B2 H R R0 — 5 2 114 3 0 s 400 3 1 G 30h
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BIF 5T A APk v S — 5 L 1) 549 2 3k AR i
IR BAR AR AN 29 BDRERAS, i HL 5 R
BB B R R AR . ST 5 B R RDR) R
JE s SR A AN TR AR s 50 fh A A R R UL Ak
RS ARU A O IRE, EIRAS T i s PR
ST SRR O R 105 QI I 1 B seA il L PR
1 S5 B AR BRI 107 I8 45 7 T B RIF 5 348 AR DL 41
1H o AWFFELAEIN . B SR AR A
BT, ARV AN [R) AR 5 D0 S B AR A G L MR
o1 JE R AR S MR AR AR AR R, AR
ST ARG S TR A R BB ARG, doh
TP 17 DR A BIE 5 4 (it S

1R ik

11 EIHRBaRFEEE

S H AR BT E KRR 2R A S B IR 7K
B 5 H 0 B SR R R S 0 R . I T R
W 5 B R AW R KE I R, HDNE
SR AL GE R JDBINE 21 d S, 2011 4 7
H 14 BRI rdl, dePbdse . Biss . (s
R —3[(14.33£0.02) g1 336 &, BEHLI AL 4
H, BHAIANER, BIEKE 28 B, 5l Al
BEAEREAKESRRE TR 12 NMRIEE SR

(820 mmx700 mm)P, 44K 50 Fr H 3% 78 Al 7E
ey TR A= A I 4 FR A NS P e el a1 S
TGRS R R B U2 25 2011 4F 7 A 15 H IR R,
BRI AR 3% ~ 4% [ 1§58 DTk
WOk R, A RAREME 3R, 435I 7:00, 12:00
K 17:00 FH—WK, f 3 KEMEH RGN
10%MEF K, HRGES ARSI A . #ilte Ml
6 31 1] 3 24 7K 1. (26.0£1.50) C, EH =6.0 mg/L,
HA<02 mg/L, WAHAREE<0.2 mg/L, pH=6.8~
7.0, B — JRI AR A1 f0 P A JoT S 3 o, R A o
TFE 9 G, PRIRBTHED, SR, SRAR IV AT
JIERE & o
1.2 RKIEHER

RIS H O R R by . BRI AR 3R
SIS SNTCTF ) SN N N )/ NI =< R N
WURAENE, H AT e faDRHATR N 200 mg 2 4R 5k s
Wb Ay o 7 72 TR 20 3 TR R HP 7 L DR H v B S
R L RHECR 2 R e 40 B, IRAAE
F SLP-45 /NBUEURIAIL(Hh LK 7 B2 i 5 B
BUB A B 52 T ) I T 8 R ) ek 28 Y, e >k P 1)
FI . S SR AT BRI R S R R A
A PR, FEARRRDRHEL 7 0LER 1.

*1 EfRAMERREFRKF

Tab. 1 Basic feed formula and nutrition level

J5EHY% 5.4%MIH 5A4%SIM SA%N SA%RRH EIK%* 54%MIH 54%EIH 5.4%3H 5. 4%IERR
raw material fishoil soybean oil rapeseed oil linseed oil | nutrition levels  fishoil soybean oil rapeseed oil linseed oil
faf)  fish meal 15 15 15 7K 43 moisture 5.9 6.1 6.3 5.4
M soybean meal 20 20 20 L& . 36.5 36.4 36.5 352
crude protein
L ne
%M1 rapeseed meal 16 16 16 AU 8.4 8.0 8.2 8.7
crude fat
HH 2 4k
WHr  wheat middling 16.82 16.82 16.82 16.82 AT 3.7 3.7 39 35
crude fiber
HiH1  cottonseed meal 16 16 16 HIKA crudeash 104 10.2 9.0 10.7
KA rice bran 5 5 5 5 Ca 1.02 1.25 1.22 0.75
fail fish oil 5.4 1 P 1.11 1.46 1.39 1.23
Tl soybean oil 5.4
SRk rapeseed oil 54
MEJFRIH  linseed oil 5.4

iR &% calcium
dihydrogen phosphate
A RN BT

vitamin and mineral mix

2 2 2

3.78 3.78 3.78 3.78

e PR GE R R A D AT v AR AEA R | SR T R FIBTAELL ] Ve 60 mg; Vi 5 mg; Va4 15 000 1U; Vps 3 000 IU; Vg, 15
mg; Vi, 30 mg; Vg 15 mg; Vi, 0.5 mg; 4HAR175 mg; MERS mg; MLEE1000 mg; EHEK2.5 mg; IZBREES50 mg; £k25 mg; #i13 mg; 4%

15 mg; 0.6 mg; £60.7 g; LAZEMEMR200 mg. *ASLMIME,

Notes: The premix (Tongwei feed group Co.) provides vitamin, mineral and antioxidant for a kilogram of diet: Vi 60 mg, Vg 5 mg, V4 15
000 IU, Vp; 3 000 IU, Vg, 15 mg, Vg, 30 mg, Ve 15 mg, Vg2 0.5 mg, nicotinic acid 175 mg, folic acid 5 mg, inositol 1000 mg, biotin 2.5
mg, pantothenic acid 50 mg, Fe 25 mg, Cu 3 mg, Mn 15 mg, 1 0.6 mg, Mg 0.7 g, ethoxyquin 200 mg. * measured values.
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1.3 BHESNERZE

EYMEFEGUESZE  WFRABE 64 X
TR REMLINER 3 e AT L R IIEER .
JEWEEE, FHFIEWERE . R R . IR L il e o
SRFERTTR ML 24 h, XG> BT ARER, T
TR A SRR R AR R, TR AR K R 1Y

ENEFRSWNES E ERERINGHIPS
G 2 R EE AT LR AR S, BTEE, RS )R
— oy T H BB IR A I, S —EB R R
T, T IENTR A 2 o #% GB5009-85 Jik, fa
LA K A3 & B E R 105 °C Mt T, HE X
O O SR R L L R RLIE 2 = D
K 4 Mg D7 e o 5 AL 4 5 0 /S oAk
Ji AR 560 TR

FERABR AT BG4 2 il &5 47 i i LR
FFRRNER 7 Fr, SUIE 7R i I SR &5« H
BE D HO = 2:2 © 1 Hd&EAEN, 435%1H 1 mol/L
KOH-F A 0.5 mol /L i ik FF 5 75 Y f6f g s i FR
FiaAk, B FH I B 2K BUIR e R o A o iRk R
BRfbfs, B BN —Bok (U . <
FHEGE— RSB 264 . 5P E8 A Trace DSQ
GC/MS B, fAi%H s HP-5MS, 30 mx
0.25 mmx0.25 pm. A EGEERIEAM: I ER
i 250 °C; fEMZRIRE 280 °C, AiEATHRFLT:
I 50 °C, LA 10 °C/min J}% 280 ‘CI-4#4%F 10 min.,
PR A TRAERE, ATEE 10 1 #FFERE: 1 uL,
Fig: EI &1, [FHGasrE: 1200 Vo &R
JE:230 'C., PUMLAFIREE: 150 'C, 414§ (SCAN)
JB I Rl 45~500 mau, KiZ NIST ik E 4, H
BERE b T 15155 R v b o T R, R T D
FE b R TR RIS, 25 Mg I i A X 5 o A R
PR — gkt

mEEBEACERNES E G E T
RIEH 64 KArH NG REHLEC R TR 3 2,
MS-222 JiRIE, ZhAad TR, — UMk g A R Fe ik
Klfil, T4 CHKAHHEE 3 h)5, 7£4 000 r/min
R 4 CEL 10 min, $RBUMTE, —70 C UK
PRAFE T, 45 A BRAS AR 0 52 o At
2 i (ALP) SR b 92 S A= W B AR A R 2 ] 1l 71
BAEEE N TS Cx-4 B[ S AL T EAE
I P 4 26 W Ak B — 2o AR A ) i 26 A b ik

CEE TS Cx-4 B A S4B ), 2L
WA DA A& et . IR, H
0=l R A GEE D 7 Cx-4 BUA shA: 1k 5y
B 2 ), 50 Gk U8 b 2 A ) T AR A D
JoR S 3R . R BT I A SR FH R O 2k (RIA) #EA T
R &0 A A AR E R GET .

HE 5% R B B SE M E 5 E JHF IR AEAE it i
RGN 10 F5 0 4 "C L2 MR vk ~13%, I 10%5]
HW, 4 °C, 2 000 r/min Z.0> 10 min, EFHFRIFAF
T-70 CvkFa. JHME bW A & iR 2% 5
SEWETEIAE o NBRAKAEBERE R - T (CPT- 1)
CPT-I & EAGIIR ] £ (ELISA)IE, Bk IS it
FLEEFL - 1T (CPT- 1) CPT- 11 5 2 46 3 5] £
(ELISA)ME, Z Bk CoA BRALEF(ACC)H ACC &
i A D 32 ) & (ELISA) W 22, Aig Ui 8 (lipase) ]
lipase & A 500 & I 2, DA B 3alsR) &34 |
VR AR A BR A | BRI (LPL)
FH TR T DU I, 2R 0 e e AR
WABR A
1.4 MHEXEBERITELAR

5 4R K R (%/d)=100x(Ln A E-Ln ¥
)/ KL

R (%)=100x (I B KR R FH - K p)
SCEWNRTZ IR RSy

e ek 2R =0 T 4% MR L A /R A T AR
S

JHAA FE (%) =100 2 36 2K £ 441 8 /3 30 K
Ao

JIES 6 2 (%0)=100 328 56 AS 81 14 J57 8 /1 30 K £
IS

JIE AR L (%0)=(iat 36 7R £ P I /30 560 o 1R I
H)x100
15 #iELE

I LSRR - AR R ( meantSE ) £
7N, GEitAr R A1 SPSS 11.5 %k, ILSD £ [t
BRI R 22 7 B M, BT T AU &
AR OGRS B, & KFh P<0.05, R K-
g P<0.01,

2 4%

21 BHRHBPAEMARERENNSEREERKERY
et
HIE 2 R, B A i R
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Tab. 2 Effect of different fat sources on growth index of C. auratus gibelio
G5 aroup 4 %JJi’JE/g Ekié@_/g W /% kLR AL R AR (%/d) ﬁ‘iﬁ%i/%

initial weight final weight WGR FCR SGR survival rate
5.4%fail  fish oil 14.41£0.06 24.96+1.06 73.21£6.64° 3.8+0.69 0.87+0.06° 97.78+1.50
5.4%5EM  soybean oil 14.29£0.01 27.73+0.53 94.13+3.70° 2.74£0.08 1.05+0.03* 97.78+1.35
5.4%FFM  rapeseed oil  14.35+0.06 27.82+0.28 93.93+1.54° 3.03+0.34 1.05+0.01° 97.78+1.52
5.4% IR linseed oil 14.29+0.01 27.29+1.37 91.06+9.56™ 2.98+0.35 1.02+0.08"™ 95.56+1.64

T R E R FIESRER, n =9, ARV/NE FREFRORF —48bR A A4 2 6] LSD 2T W AZE & 8.3 (P<0.05), LU T HERE L

Notes: Values are means+SE, n =9.The different lowercase letters show significant differences (P<0.05) in different group of the same

index by the LSD. The same as following.

FE T (P<0.05), SN . SR KRR
THAL P 1 R 2 M B0 I 3 25 - (P>0.05); 541
Z IR AR R R A A S R E AR ], & A
ZIMPIE . RIYE . AR R A TE RN
72 5(P>0.05),

F2¢ 3 AT, S A B I K T RR v 4
At 20 (P<0.05), 4541 2 [8] (4 JF 44 e 5 0 4 e
P B 25 22 5(P>0.05), S8 KT 4 0 £ 30 21 11
JHF AR B 2558 555k 2 0 ST JRR 7o 2L 00 15, SR il 2L 1
IR He et A . SRR v 4L AN S AL m A, (B 25 5
YARE,

22 BRPHRMAEEHENRERHANAEF
R 53 W22

M 4 AL SAZEMKS . MR . K
B ORI A 34 T8 B3 25 57 (P>0.05), Hir, Wi
TR D7 . RLER 11 SO K 43 3 a1 v T A
Mo SFFMAL LG VG o A Ak g p R AR
F o i S AR o i
2.3 BMRPRMAERE R RS RE©FER
s apA|

& 5. 2 6 AIAL IR AR 7 R H I
JPRIR & e T A A4, i fayh4E EPA Fil DHA

3 A EERREX R B REF A e R0

Tab. 3 Effect of different fat sources on the main form
and structure of C. auratus gibelio

e JIFHEE /% NI /% FEAA LE/%
/rou hepatosomatic fullness viserosomatic
group index coefficient index
0, v
34 A@‘m 4.71+0.25 3.00+0.04° 12.03+0.21
fish oil
0/ =31 v
>4 A]EL{FH_ 3.80+0.34 2.80+0.01° 11.5340.27
soybean oil
0, “”"w 2
54 A’%*I{.EE 4.83+0.22 2.95+0.04" 11.22+0.33
rapeseed oil
0, \w‘
5 4% LR 3.88+0.42 3.06+0.04° 12.27+0.56

linseed oil

=4 A EREIEY 55 REFLAE 75 895200
Tab. 4 Effect of different fat sources on muscle
composition of C. auratus gibelio

il Kori%  KENI%  HEA% MK %
group moisture  crude lipid crude protein crude ash
o, N
SA%MIN ) 431058 5.0060.61 22426064 187£0.07
fish oil
0/ T3 V]
SANTIN 03031054 4856046  23.096081  1.79:0.01
soybean oil
i
SANIHAN 7) 67.000 4556032 24116024 1.86£0.11
rapeseed oil
o 3
SA%IIRIN 21 (01033 5512063 24.63£0.54  19120.03

linseed oil

&5 IMIGTRRAE ATERLA A
Tab.5 Fatty acid composition of experiment diet

BRI % 5.4% 3 5.4%EIH  5.4%KAM 5.4% VBRI

fatty acid fish oil  soybean oil rapeseed oil linseed oil
C14:0 4.73 0.8 0.61 0.70
C16:0 16.69 12.68 13.00 9.44
C18:0 1.70 1.95 1.28 1.76
ZSFA 32.12 15.43 14.89 11.9
C16:n-9 5.64 1.11 0.00 1.03
C18:n-9 22.89 31.56 39.61 24.44
C20:n-9 2.79 1.17 3.47 1.17
C22:n-9 3.29 0 4.95 0
EMUFA 34.61 33.84 48.03 26.64
C18:2n-6 12.66 39.3 25.51 22.18
C18:3n-3 2.61 5.58 6.90 34.62
C20:5n-3 7.51 1.73 1.57 1.58
C22:6n-3 9.63 2.53 2.44 2.11
YPUFA 34.41 49.14 36.42 60.49
 n-3 19.75 9.84 10.91 38.31
n-6 12.66 39.3 25.51 22.18
Zn-6/n-3 0.64 3.99 2.34 0.58
EPA+DHA 17.14 4.26 4.01 3.69

SHRA7. 10w, HRR SRR, HRA—E
RITIR o A I NLPY PR & 8BRS AR S H:
R MR AL B A A, o Sk AL R
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UJI

iR, SR SR e, VBRI ZH VPRI
SRR, ERMAMAIMAR 5 S, SERAR
¢ EPA Fl DHA Ak, 7Hob, & 7 vl Fakt

xR 7 T EIBERAIRBERAERZE K 5 AILES A A BR 2B A
mY3 > A FAFE K 4
Tab. 7 Regression analysis and correlations of essen-
tial fatty acid between different fat sources and carp

G 0 T 2L % A UL A I R L A 1 5 AR gy TOREO o, KRR
N —H - AY t t

;H\: ':P R zﬂ'ﬁ %Té‘{ﬁﬂ zﬂﬁﬁﬁ*&ﬁ%‘ E’:J *ﬁ?é'@, *Hﬂé group cor:fgcient equarlelgorrésosioi'?ear

%ﬁé}?]u%j r=0.957 %H r:0.926, EYH}ZE./L’@*"I‘HE%@ f-l:}:/‘;%{ﬁi 0.957 <0.01 0917 Y=-2.317+1.283X

SRRILIA IS D R A BB S EACHE, R oo

S MR AL 5 A VRIS DR AR 2 SR soybeanoil 000 003 0618 Y2007
SAWIRHEM (006 <0.01 0858  Y=149+0.765X

F6 AEBRAHEN S $RENA RS AR ER B B0 rapeseed oil o o

5.4%V BRIt

Tab. 6 Effect of different fat sources on essential fatty
acid of C. auratus gibelio

5A%TLIMN  5.4%KFM 5. 4%k
soybean oil rapeseed oil  linseed oil

N&WITR/%  5.4%1aih
fatty acid fish oil

Cl14:0 1.29+0.22°  0.79£0.26 0.87+0.03" 0.52+0.04°
C16:0  19.72+0.72° 19.39+0.72° 16.69+0.87° 17.75+0.43™
C18:0 5.08+0.78™ 5.76+0.59" 3.33:0.43" 6.57+0.16"
ISFA  26.09+£0.75" 25.94+0.82° 20.89+0.78° 24.32+0.80°
Cl6n-9  4.09+0.76" 2.68+0.84° 3.61£0.26™ 1.72+0.12°
C18:n-9
SMUFA  32.32+2.82% 29.41£1.65" 39.69+2.38° 25.06+1.32°

2823+3.6" 26.73£1.78" 36.08+1.49° 23.34+1.08"

Cl18:2n-6 12.72+0.76 16.71£2.39 12.51+0.42 12.51+0.11

C183n-3  1.44+0.1° 1.77£027*  3.09+0.13° 10.09+0.29°
C20:5n-3

C22:6n-3  14.0642.93" 11.64+1.63® 5.89+0.78" 12.91+0.51°

2.89+0.31° 1.82+0.49° 0.89+0.12° 1.82+0.14°

SPUFA  31.11£2.83" 31.94£2.65" 22.38+1.28" 37.33+2.53"
2n-3 18.39+1.25" 15.23+1.57° 9.87+0.73° 24.82+1.47°
2n-6 14.16+1.18" 18.48+231" 15.6+2.15" 22.6+1.78"

EPA+DHA 16.95+£1.25" 13.46£1.57" 6.78+0.73" 14.73+1.47"

0.572 =0.108 0.327  Y=5.915+0.347X

linseed oil

TE: Y ARNUA IR IR, X SRR PR .

Notes: Y represent muscles fatty acids; X represent dietary fatty acids.
2.4 BRHBPHRMARE RS E R M E £ 8
H U IEARAI RN

HIZ 8 AL, A AL . A EE
o4 W Lo e VE W TR M S PR R 2 s T oAb & 4l
(P<0.05), i 41 B2 S (9 & s T A 4,
SEOFF I 4L Ik = R A E%?Eﬁﬁ%éﬂ
(P>0.05), FHZMMBELER . RTHE ., BEA.
HER . BREA . ABRI . s IR H b
RO 22 57 (P>0.05).
2.5 HBERHBPHRMARE RS E RS R 5
BB 200

M 9 A, #4ZE CPT-I. CPT-II. JI§
Wil . BTN A R AEME(ACC) K & 1 A i
(LPL)#4 JC i % 2 5 (P>0.05), 1 il CPT- 1
1k & SIS A R AR TR 3 I,

*8 AFERERIIR R

BRI EE L IEFRR I

Tab. 8 Effect of different fat sources on plasma parameters of C. auratus gibelio

F8F5 index

5.4%fa3l fish oil

5.4%5l soybean oil

5.4%3EAFI rapeseed oil

5.4% K  linseed oil

AR W/(U/L) GPT 72.67+7.39* 55.35+4.23 53.60+3.38" 54.68+2.75
B B /(U/L) GOT 922.67+£67.99* 580.28+41.73° 569.11+33.53° 496.67+41.54°
Bz R #%/(ng/mL) cortisol 403.36+27.79 357.59+21.65 384.02+33.3 352.06+27.33
BEA/(U/L) TP 33.43+0.78 33.88+1.02 34.04+0.95 33.54+0.66
H&EH/(U/L) ALB 12.660.51 12.96+0.33 13.24+0.31 12.21+0.46
BkEM/(UL) GLB 20.78+0.61 20.92+0.69 20.8+0.72 21.33+0.3
HERH A/G 0.61+0.03 0.620.01 0.64+0.01 0.57+0.02
I A 2 it/ (Lumol/L) ALP 40.1142.63* 30.33+2.87° 29.67+1.33° 31.11£1.64°
Ji &% £ /(mIU/L) insulin 1.9140.25 1.77+0.41 1.30+0.14 1.34+0.48
I A/(mmol/L) GLU 5.3740.11 6.48+0.95 5.18+0.65 5.16+0.08
JIH [ %/(mmol/L) CHOL 7.700.18 7.55+0.52 8.52+0.46 7.09+£0.70
Hh = g/(mmol/L) TG 3.38+0.35 2.96+0.09 3.54+0.19 3.2240.28

http: //www.scxuebao.cn
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Tab. 9 Effect of different fat sources on metabolism enzyme of fat
AR R T L5 A I I o i A 21U & i
g5 IAAWF s #% '7 e R S R AU/ prot) eI A BRAILEE B2 H g it/
ou fi-1/(ng/mg prot)  [if-11/(ng/mg prot) Linase /(ng/mg prot) (U/mg prot)
group CPTI CPT-Il P ACC LPL
5.4%fa3h  fish oil 0.19+0.02 2.91+0.08 0.30+0.03 1.37+0.21 25.78+4.64
5.4%53l  soybean oil 0.25+0.06 4.24+0.62 0.56+0.08 2.45+0.49 20.53+3.40
5.4%3AFIl rapeseed oil 0.37+0.21 2.17+0.09 0.43+0.11 2.39+0.79 28.44+9.82
5.4%PJFRIH  linseed oil 0.26+0.09 2.3240.17 0.45+0.11 2.00+0.47 24.84+9.93

3 e
31 HRPRMARERIREREY &EKEK KB
B 48 X B 52

HIME S AR, Fe 52 N g
ViB2(EPA . DHA) & it sy, — H LUORBEEIL A
BEWAUR, 55 oAt 3 B AH He A B S A #10), (FLRE
HWFTIRA, &I — 7 LA LAt g i 5 AR
Fm R REBUS RAFAURCR . ARgeH, Smdl
SRR AL TR I Tk AL, S st
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Effect of dietary oil sources on growth performance, body composition,
the serum biochemical indices, fatty acids composition and
lipid metabolism of Carassius auratus gibelio

ZHANG Yuan—yuanl’z, LIU Bo'?, GE Xian—pingl’z*, LIU Wen-bin', XIE Jun'?, GAO Qi-ping3, GU Xi-zhang3

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;
2. Key Open Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;
3. Tongwei Group, Chengdu 610000, China)

Abstract: This study focused on evaluating the effects of different dietary lipid sources on growth, body
composition, serum biochemical indices, and activities of lipometabolism enzymes of Carassius auratus gibe-
lio. The growth experiment was conducted to test four dietary lipids (soybean oil, rapeseed oil, linseed oil, and
fish oil) on C. auratus gibelio. The fish with initial body weight (14.3320.02) g were randomly divided into 4
groups with 3 replicates per group, fed with 5.4% of each lipid included in basic diet in a recirculation system
for 63 days. The results showed that the weight gain rate and the specific growth rate of fish fed both soybean
oil and rapeseed oil were significantly (P<0.05) higher than that of fish fed fish oil, while the condition factor
of fish that fed soybean oil was significantly (P<0.05) lower than that of fish fed fish oil and linseed oil, and
not different from that of other groups. However, the muscle moisture, the crude lipid, the crude protein, and
the ash content in different tissues of C. auratus gibelio did not showed significant difference among the
groups (P>0.05). Fatty acid composition of muscle in fish generally reflected the composition of the diet.
There was close correlation between the fatty acid composition of fish muscle and those of experimental diets.
The activities of glutamic-pyruvic transaminase (GPT), glutamic-oxalacetic transaminease (GOT), alkaline
phosphatase (ALP) in the plasma of fish oil group were significantly higher than the other groups (P<0.05),
while no significant difference was found among all treatments in insulin, cortisol, total protein (TP), albumin
(ALB), globulin (GLB), A/G, glucose (GLU), cholesterol (CHOL), and triglyceride (TG) in the plasma. Fur-
thermore, enzyme activities related to lipid metabolism (carnitine palmityl transferase-1, carnitine palmityl
transferase-11, acetyl-coa carboxylase, lipoprotein lipase and so on) of crucian carp were not significantly dif-
ferent among all treatments. These results indicate that the diet supplemented with rapeseed oil or linseed oil in
feeding C. auratus gibelio can also achieve good growth and provide theoretical basis for the replacement of
fish oil and soybean oil, which can economize the production cost in the future.

Key words: Carassius auratus gibelio; oil source; growth; body composition

http: //www.scxuebao.cn



sk, S ANFENR W A AP AE R PERE . MUY | I AR AR AR R |
7 3] PRZH ZUN8 iy R LIS N oA Ay 2 1119

Corresponding author: GE Xian-ping. E-mail: gexp@ffrc.cn

http: //www.scxuebao.cn



