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PR B ot B £ A K1 BB 4 AR 4 BN B i 4K 16 B R 1 B RS M

OB, ARE, 20E, ZRE, X #, X&'
(1. HH R M A RS R A I A IR SR, EW 201306,
2. EAP BRI B B4 M 434000)

A A A 47 R T 2 B 9 Ar 100,200,300 F 400 mg/kg DL-A 3%, 4 "R F ¥ R F (134.3 =
12.1) g th ¥ & 8 B, U E R B R (FCR) LA 2 BT RR AE o A% 24 & M2 6 B ¥
B FF B e B v A mE (LPL) | T A6 8 (HIL) Fo B B & % B8 (FAS) % 3545 4 A48, T 5 W 48
MNE @ ERE R R DT R E RN, #REA,Hn 200 mg/kg ARER &K
WERS5.70 % (P <0.05), K FCR 5.26 % (P <0.05) ; # /m 200 ~400 mg/kg A # & & %
T LA F0 AT R E o e B R & B (P <0.05) 5 3 WA 7 i % 300 mg/kg LA Z B & & &
B WA LA AL Fn k4 IR AE B & & & B A% (P >0.05) ;7 Ap 200,400 mg/kg A %,
B3 VAR T o VR RE B B2 B (P <0.05) 5 72 6 R X % B V& % 07 8 ,200 mg/kg W AR 41 3 FE By
I feEE A HL 3 f B ot R 4148 % 28. 0% (38.6% (P <0.05) ; 7 Jn 400 mg/kg A4 4 & M & &
B ® HL & ¥ f5 B & M 41. 41% .36.26% ,10.66% (P <0.05) , & ik FAS 7& ¥ 47.3%
(P<0.05) o4 Lt , BB AR AR EL &£ KW BRI TIRAL A B & & R RHJR B
Wefto N E &R AREE A 200 mg/ke,

KB Ea; AR EHRWE,; £k, ARe

hE 45 HES:S 963.73;S 965. 112

ERAURFEFZHT BT RKEBARLEH
PR k58 3l , 75 A 258 50 i IR AR T & B3
TR AR A, X — T TET BRI T A P SR XUBR, 5 —
75 TR T FRFE A, B 7R R 2R ARDRL P S
FERR I , AR L UIR Iy 1 B AR B i JLAR
K= s E SRR IR RS . R —F
RAZFMAEHTIRRN A, EES 5K R
2R, RIBIBRHE ALK HELT B-E AL B
R, AR £ BB B L5, HETAMC 7
— e R AR R A5 B T N, X B 88 (Pagrus
major) " 8 ( Cyprinus carpio ) '* FIBFFE R IR, 1A
B SN 150 ~ 200 mg/kg A AT AR BE A 38 A
K, R, RSB P o R
& ;7 EE & ( Rachycentron canadum) 5] ke
B R ws N >R BE B 4R 28 1Y A R AMEDRLFR) A R

15 %8 B HA : 2008-04-25 {& 5] 2 #A : 2008-08-21

MEAERIRES A

0L, BARHE T RR A

B A ( Ctenopharyngodon idella) =3 E BH E [
FIHGT A, FAR N & 8 1 K AB W i & 4=
FRBREN, B AU E T RE T B
BT B A KR AR R B e, (ELR # B X ig
WA B . PR A 1 P B A R Bt
K, R BN IS [R) 7 BE B IR, B R W A
AR RE UL PRI T R R 5 % i A o T 5
FRIRZ ) , R PIBRE 7K 7 (RDRL e )5 L A R i B
WK

1 ME5k
1.1 HEHs

K%t AR R (XHRE)
e 43 B AN 100,200,300 1400 mg/kg DL-PIBR

HHEE : “+— 3" BHE ST #TRI(2006BAD03B03 ) ; T EAFPEEI H (Y1101) ; B MR ZERE A% T (06DI14003 ) ;

LEmEZRRES (06KZ002)
JE R 4EE : 2=/NEl , E-mail ; xqli @ shou. edu. cn
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(B HmEE, TARNBE TFILRREEY
B ARERAHE, T8 20% ), 3L 5 M3,
BAEA 3 BE, EMEBER A ERIERLE
1, &k 40 B, BRI T kiR 2
mm, K& 3 mm KHTHEFRCE, BT ST 4 Tk
HhREEH.

KR e BBHEAFHAE(134.3 +
12.1) g, B %% K E R f R S 1R 4, B
450 Bk S fEHA A BERL A BE T 15 1K e
(3mx1.5mx1.2 m,/KE0.6 m) , &3t 30 B,

AREE ERXRRITHE AT
2 W YIFE, LUE N R 5 RDRE R 3R, IE i e
Bt IERARES 2 £AHERFR(RERE
THOLAE, URFB UG ZENE) , B R33 K
IR (8:00,12:30,16:30) ;& 3 KT R IF L
KI5 9, Wk E R R, W 7R 5 B R KR
26.5~31.5 C, %% 6.5~8.3 mg/L,pH 6.9 ~
7.6, fHFEEN 8 Ji, 1HFRRL T 2007 4£8 ~ 10
AT R R R RGBT o

®1 EMAMARSEFHES

Tab.1 Ingredients and nutrients composition of basal diet %
EHalfAkl ingredients B8 & percent B35 i) nutrients composition B &8 percent
¥ soybean meal 23 7K 43 moisture 8.46
H¥FHE cottonseed meal 8 HEH crude protein 31.36
SEAPK rapeseed meal 25 JK4y ash 8.58
/NE#k wheat bran 12.25 B crude fat 4.96
¥} fish meal 3 ERER Met 0.42
Yk wheat middle 23.5 HiEER Lys 1.40
i fish oil 1
i soybean oil 1
HB78 choline chloride 0.5
%R BIRH vitamin premix 0.25
Yo% PR # mineral premix 0.5
B8R — & 45 monocalcium phosphate 2
HEit total 100

. fAEETRAMBEETCETERSRINE N (mg/kg ¥#) [ contain vitamin premix and mineral element premix as ( mg/kg diet) ]
V, 6000 IU/kg, Vp,2 000 IU/kg, V50, Vg 5, Vg 15, Vg 15, Vg 25, Vs 30, Ve 10, Vg, 0.2, Vg 3, Vi, 0.03, inositol 100, Ve

100; Zn 80, Fe 150, Cu4, Mn 20, 10.4, Co 0.1, Se 0.1, Mg 100

1.2 WA *

HBH 4 FIE8 )G, AU 24 h, LIt
JENIRE, BREYLEA 3 B, W ERK i,
FRAMRER , MR B KR I ( %5 P A% 0,200,400
mg/kg £H) ,3 000 r/min B.[> 10 min, {15 Il i,
B -70 CHAUEIIT. TR A RE A A
BE PR IFIRAEE B R BB 5 & , i B e
BE I LY (36 1 IREBHERR)E 1 REHZH,
ML E AL B -70 CHkEaHRESN,

A& & (ESIMPIB 0,200,400 mg/kg
H)BRARL0 g HIEMA 9 BHEMR 4 THHE
K, Tk 5 % (10 000 r/min, 10 F/IR, & £ 4
K) ,3 000 r/min B.C> 10 min, B35 5 E RS B
THALEETE M B 0.1 g FFBRAEMA 9 fEHEfR 4 C
A FERK , R b 7wkl o A i, e AR L IR
il P IR TE5 2 5 I 0y PR S P HEL P AR ) 5 07

LR ABIEE, L ZI 1.0 g FRERAE, in 2 mL
W A%, B L 50 min(20 000 /min, 4
), LERT -70 CHAEH-

AR EFT % BB TILRTEL TR
br:ER(%) = (W, - W,)/W, x100 W, hK
W, AOE;REEKE(%/d) = (LaW, -
LoW;) x100/56 , HH1, W, fl W, 53 BIRA¥ 5B
BEMEREHE(g),56 RiREXEG M AR
=RER/HEE; HER(%) = ERE/ &R
B x100; FEE K = MAE (g) /4K (em) s Rk
R = R/ R IR E (%) = R
JRE/RE x100; A8 . (%) =B R BRI E/
&3 <100,

FHE B R A LG € Bk (GB/T5009. 5)
FLARII 2 IR Folch 48y & 05- F B s 1™ s MR
43R P RAL: (GB/T5009. 4) ; L PIZK 433K i 105
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CHFE Y (GB/T5009) ; FF MK 43R R % T
Wk, i i} LABCONCO B iR TR b, o % T4
48 h, BEMT -46 T, B=E/MT 133,

3% H ¥ = 8 A0 E [ B 6 W 4 Bk A
GPO-PAP 3 f1 CHOD-PAP . JT i ik fF e i .

B ANER R A b2 sk, HiE e Ll
BT BRES /N4 1 wmol 11 B ARG BR
1 AEgE AL (Urg) , b BIBEETE = IR
FUIREEE M + AFAEEETS ¥, DA E38AsI R A
REBEYHEARRAR A HIRE,

JFFI JE BB 17 BR A B B8 (FAS) 1 I € 4R 48
Tian Z i , F474 | mmol/L EDTA f pH
7.0,0.1 mol/L KH,PO,-K,HPO, 2& ¥ 34T,
JEYIHe B A 2Bk CoA 6 wmol/L, 7 .k CoA 12
pwmol/L ,NADPH 37.5 pmol/L & 2 mL,F 37
TV 5 min, T A 0.05 mL | 5% 8 3188 55,
F 340 nm P (1 em Ho52) TS IR 6 B AR
1k, B H% 30 s I0FR—K, B A 3 min, HE A
PP Y6 B AR A, FAS MVE M B0 2 UH B
VoI R B8 439 44k 14 nmol NADPH ¥ i &
(U/g)o

T R 0 AL SR P B 2 R ek

HBHE 2 FE WBIgY, B h 6 E R
pH 7.3,30 CHRMH T, BB mAR IR
W4 1 wmol JREFER A — &M BN (U/g) o
1.3 HiEGit

BEGERACEH 7R TR, & E
M Z )G, KA Duncan [KZH BT IR
RN ERBENE, ZRBEKEH P <
0.05,

2 4R

2.1 PEMESERKEENIT

% 8 JAFFRH IS , 1RRH P S I P B X B A A
WHRBRIE R W3R 2, BEAFREM 200 mg/kg
WRERE I ER EEKRRER, AR AR
%, S E REH IR 8% 5. 70 % (P <0.05) 47
BIAEBTRES5.26 % (P <0.05); %40 100,300
mg/kg WA EERILEERM(P >0.05); 4
PIBRAS & KT 200 me/kg J& , B PIBE TS b0 2 3%
n, EaEMERETREEE, A AKE LTS
e, A ¥sim 400 mg/kg P AR L 1B R BB R
HIRF T 3.95 % (P <0.05) ; FAL B TS Yy
~100 % ,

x2 pEMNESERHRN
Tab.2 Effect of supplemental carnitine on the growth performance of grass carp

PIBRES & (mg/kg) carnitine supplement

545 index

0 100 200 300 400
q{ig?m%i?(g) 134.33 +10.2 134.77 9.8 134.88 £10.7 134.66 £10.3 134.94 +10.4
initial weight
S'zig*%fi(g) 347.23 +11.9* 352.00 +11. 5% 361.28 +10. 4° 349.40 =10.8? 347.39 £11.72
final weight
%
WER(%) 158.29 +5.892 161.38 +3.81% 167 +4.04° 159.45 +1. 412 157. 43 +3. 36*
growth rate
%/d
ﬁ%ﬁa{s’ﬁﬁ;( 5/d) 1.69 +0. 042 1.72 £0.02%® 1.76 +0.02° 1.70 £0.012 1.69 +0. 022
ﬁfﬁﬁ 1.52 +0.04° 1.48 £0.04%® 1.44 +0.012 1.51 +0.02° 1.58 +0. 03°
wﬁ.zg( %) 100 100 100 100 100
survival rate

E:RfT A PEFRARRREEZELZR(P < 0.05) ,UTA&KMA

Notes; Figures in the same row with different letters indicated significantly different(P < 0.05) ,the same as following tables

2.2 AEMNESRAERTNAEERARE
AR ESN 100 ~ 400 mg/kg PR , B2 FEAK
T ATBRAEARE LL (P <0.05) ; RE PRGN & 38
SRR L2 T R, B g 25 200 ~ 400 mg/
kg ZAMBIM AR E TRE(P <0.05), &4t

BHEERK/ RS EWE K T HE LR EER

(P>0.05)(F3),

2.3 PR &N AR REE 7 B S B R
FHEAYIAFIT R R WK 4, FHE

BRI K & BIRBEZER (P >0.05),
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ERR & B FE PYBRGS I 8 i 38 I mi BE A, 24 P AL
7SIk 200,300,400 mg/kg B, JLPIARNG & &
BN HELE A BIREAR T 7. 32 % .12.20 % .18.70 %
(P < 0.05) ;B AAENFEE ARG INE 3 nm
¥, Hep X4 B as &y 300 mg/kg B, LA
HE 28X BAEMMT 7.58 % (P <0.05),

B Ak v PR R S T R 3 o, BB K 2
B2 L@ B SENE TR ESE ., SR
ZHAE b, %S 0 PO 200,300 1 400 mg/kg 4H K9 AT
BHREKSEESHERAT 4.34% 7. 66%

9.37% (P <0.05) ; RS 2 W25 FRET 12.88
% 24.72 % \37.35 % (P <0.05) ;SR E A
WA AR+ R & 53 & (P >0.05),
2.4 PEMLEFEH=EMERRLEHYN
B3R 5 L, s N 400 mg/kg AR,
HEET MEH W =& & (P <0.05) HEM
200 mg/kg PIBRAL, M35 H W =B BT IRAF R
T 10.83 % (P <0.05) ; /s 75 i 200,400 mg/
kg PTG , 754 I T AL ey B xR L 0 1
T 11.54 % .13.62 % (P <0.05)

x3 AENEEBEFERTN S RE
Tab.3 Effect of supplemental carnitine on figure and visceral index of grass carp

AR N & (mg/kg) carnitine supplement

545 index

0 200 300 400
R/ kR
length / height 4.24 £0.20 4.35+0.13 4.38+0.19 4.35 +0.28 4.28+0.13
K
HE%E 13.58 £0.27® 13.33 £0.50* 14.00 +0. 54° 13.93 +0. 28" 13.54 £0.76®
condition factor K
AR RE (%) 2 b b b b
hepatopancreas weight” body weight 3.46 +0.41 2.73 £0.36 2.77 +0.25 2.70 £0.28 2.76 £0.31
B (%
Wb (% ) 1.32 +0.272 1.24 £0.15% 1.18 +0.16" 1.09 +0. 18P 1.07 +0. 16°

mesenteric lipid index

R4 POTERIE & L PO FORF R AR 43 O RN

Tab.4 Effect of supplemental carnitine on muscle and hepatopancreas composition of grass carp %

545 index

PRI B8R in & (mg/kg) carnitine supplement

0 100 200 300 400
LA j(ﬁ 77.67 +0.68 77.46 +0.87 77.17 £0.83 77.22 +0.68 77.21 £0. 40
muscle moisture
ﬁ:ﬁ 1.38 +0.06 1.40 +0.09 1.38+0.08 1.34+0.08 1.42 +0.09
HEA . 21.49 £0.98*  22.00 +£0.84®  22.43+0.98%  23.12+0.84®  22.86 +0.88%
crude protein
(=3
il 1.23 +0.072 1.18 +0.07® 1.14 +0.06" 1.08 +0.06° 1.00 +£0.08°
crude fat
AR j(ﬁ 65.81 £1.25*  67.61 £0.79%  68.67 0. 42" 70. 85 +0.28° 71.98 +£0.87°
hepatopan-creas moisture
HES . 17.47 £0.33 17.56 £0. 65 17.37 £0.45 17.44 +0.37 17.63 £0. 49
crude protein
i1i)
15. 45 +0. 50* 14.67 £0.61% 13.46 +0. 48° 11.63 £0.32° 9.68 +0.69¢
crude fat

R5 AWEXESNFHH=ENBEEN MR

Tab.5 Effect of supplemental carnitine on serum triglyceride and cholesterol of grass carp

mg/dL

P8R 0 & ( mg/kg ) carnitine supplement

T index
ot 0 200 400
Iﬂlfﬁﬁj‘(ﬂ:‘l:ﬁ'& 390.03 +41.09° 432.26 +30.20° 340.89 +32. 067
serum triglyceride
1 375 AR

241.93 +34. 712 214.01 +7.52° 208. 88 +14.29°

serum cholesterol
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2.5 AT R G R ER i R

P i AT B P B R e I3 6 ZEAT
JERAEE A s A3 i O T, 5 SRR B, %S0 200
mg/kg PR PG T AR F AR M (LPL) 15 1%,
W T AT ARHE(HL) 35 4: (P <0.05) {B.%F B AEHE

(KB EEE + A Es ) A AR BR & B EE (FAS)
THEEEAENE (P >0.05) ; 30 400 mg/kg BB
%f LPL (&AW (P >0.05) B @ ZEH N T
HL, S A8 EE T #4 (P <0.05), BEK FAS 1& ¥
47.3% (P <0.05) ,

R 6 AT A B E R R

Tab.6 Effect of supplemental carnitine on lipid metabolism enzymes of grass carp

P8R N’ ( mg/kg) camnitine supplement

7k index
#n 0 200 400
(=3 (=3
STIRAE , “ﬁaﬂﬂfm 24.77 +3.66% 19.57 +3.73° 25.88 +£3.43°
hepatopancreas lipoprotein lipase
(=3
H*ﬁﬂﬁi@ 22.45 +2.172 31.13 +5.63° 30.59 +2. 78P
hepatic lipase
(=3
w‘E‘lﬂf‘iEie 47.08 +3.582 49.93 +2. 86% 56.10 +4.23°
BRER A LR
=] (=] a a b
fatty acid synthetase 132.85 +20.91 124.71 +13.89 69.98 +18.24
> (=3
.%’E .“Hﬁiﬁﬂ?ﬁﬂ@ 16.47 +0.71% 21.09 +1.20° 23.29 +1.42°
intestine lipase activity
I B RN N N = o9
TEAIERR NI HACES 5 T, OB R B 200, AREEITEM

400 mg/kg WG , 5 & AR I IH AL B 15 1 B 5 B
HAABEE T 28.05 % 41.41 % (P <0.05),

3 itig

3.1 AWM EEEKMEERRIT

e B BN L-PY 5 W] 42 7= &5 ( Morone
saxatilis & x M. chrysops Q) (1] \ﬁim AN E
B WMl ( Carassius auratus) ™2 SRS R FE 3K
R, AR PEAFEEIN 200 mg/kg WHER
ERIS LRRE-BNER., —FTERARSS
PURRRE 2 5, IR BRHE A LRI IR T B-R
B ERIR , TR HERRIT B EALHERE , P E T AR H
JREIRUNE ; 75— 75 TG AR Hb 235 0 PR R P B 4
FRARAENER, XA R AR HEE KK
FHEFH, BEoAREVHFERH M pIwxf
KEKAMAHARBFLER WP a4
( Oreochromis nilotica x 0. aurea) D8] 72 4
" 8RRVl (Salmo salar) "4, X
KB AR ERNIERBRZZHERY
Ml , 40 i AR B B ARDRHE LS B TR KT PIBR
MRS, —BAh IR 4 I ERIRCR LA
B 8., 3% 2 BB O R BB B UG R PR, T &7 £ Y
AHEAR, FRAMA DB L BAHEER
(DL-BEBE) 25, — i RA L-BBA BRA

AR AN 200 mg/kg PR ARAEHE R A A
K, AR DR R, (B Y B2 KT 300 mg/kg
A, AT R AN TN E, BN
400 mg/kg BHRE REBE T R EF AR
PRI, B0 150 meg/kg PIBRABIE HE &
PRAEK IR E RS (BN 300 me/kg PR
T B s X B HIE B 85 ( Labeo rohita)) )
BrE ST R 7 ZE SRR R B B 50
mg/kg L-PIR AT B0 AR KA R, MBS Im & 1% 200
mg/kg i, FH X AR 4 F8 A4 RE A R M BE AR T
17.01% \11.76% " , BB 76 28 A4 h i
PIBR R B — N8 B, B30 22 & 5 T %t
HERAH, W RER By P AB 32 i A AU R
T fe A 0 Sh3E I, o 7 VR R Y P R 35 Bl
HAEEI, AT A TAERKER, ERELRE
HgR SRS 400 mg/kg AT R IEER, W 313K
%,
3.2 AW EEESHERE

PRI 2R A K HE B A —3, (B
PRSI TT & 8 7 m A BUS T8O — B4
F, 7E¥RIK B #E( Colossoma brachypomum ) {5 ¥}
#5100 ~250 mg/kg PIBR, Fa A s & B % iR
HIFHET 25 % ~29.69 %" s FEBBIHIBIIT ,
111200 mg/kg BB UL PY B I & 849.29%
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AR, AR RN & &, B KIEE 5
18.70 % , B4, —EEBrFE R, e i A
eSS MEEIAE A &8, XERAKAE™ |
fa JE S X B AR (Ictalurus punctatus ) [29] &K
EAPERE., &RREF, B0 300 mg/kg KB
MAZASERRABE RN, 5 LidiRiE—
. KUANBEHEAEEBYSERMNK EARS
3, BN R R,

PR (U] AR AL A AR & & , X PR A1
RIS B WA HEMR, 7S A am
200,400 mg/kg DL-PIHR,, T REAIK IR AR ARG & &
12.60 % .19.13 % ™, 78 5 Ui 8% ( Dicentrarchus
labrax) [20] 2 38 25 8L IR 5 ( Mornone chrysops X
M. saxatilis) " BARLPERE, A% P T
PIBR 200,300 F1 400 mg/kg, {815 75 £ JiF 5 A AR
EEOBTFHRT 12.88 % 24.72 % 37.35 % ,
] L PRI R e A A JR BE A 5 B, 3 A PRI R TR
£ R NRI G KA 345 T B KT
3.3 AR HEERI T

P R T AL B A T R R BB TE MR T Ak
BE BB , A K BB 8 (Duroc x Yorkshire
White ) f5)BLH %I 100 mg/kg L-PB, H 18 A8
R AL M TS MR R T 360.86 % ', HREIETH
Bk 8 285 i 3 M s Y A T T 1 ) R A R R DL 3R
B, AW, T 200,400 mg/kg BIBR, 358 T
T A IE R IH AL BT M 28.05 % (41.41 % , 5
AP -, XX, ARG REHE

BT THALEEE B VE A, FLIR B T e 5 R B 3
BmEE , ALY B 2R AR 2 AR A R BT S BUR 2
PLARBR I 75 SR 3 A 5%

R R HEATRR T BR B I FnIE 5 i
HERNWEESRE, KBl oAl EEERE
FI RS (LPL) FFFASEE (HL) , 75 BgEE, LPL
FEMEA I PR B AR AR R E A
Hih=Fk g, R AR AN S ], E N
BB R G2 (LR IR & B
NEE VR K W #6) P, 7 o AR ¥ ((Trionys
sinensis Wiegmann ) 158}t 5 0 100 mg/kg BIBS,
WLUAFI RS LPL WU B BAS HERTT
27.08% .13.18 % !, ZiXI 200 mg/kg B
PR AL LPL 1S IR TRET 21 %, I
BHHMZEES & T 10.83 %, W 400 mg/
kg PIBBIRE T LPL {54 4. 48 % , {5 H il = Ee

FETM12.60 % , MR LPL 1E 4. M
Hlh =B I R R R, RS
LPL J& Bl = ER Z R R R A FF il — 4555
HL 7R AR A 5, B2 R s B 75 o , PT/E N AL
PRAE IS B R 2B 1 0 L BE Aok 73 e ik A R4
M, EES 5 R % ERE O HE R ia
B NRE ARAE A . X T BB
JE HL & #0920 B AE  R L HRGE , AR, B
7 200, 400 mg/kg P B B E A HL 7 M
38.6% 36.26 % , I 7 I E RS 8 FK11.54% .
13.62% , [FIA $5 75 2 R BT 4 4. 72% .19. 16% ,
X7 A OB T 48 T RS W A S N e v 4, (R
JER R R 7 e
LBt CoA 22 7 KB N B BUFRIHIR , X 2

BITER A LRI R R, R BR & Wl (FAS) &2
X —RF RN E A B, SR RERE
P BT & B R 5, PR RR & &, Ef
YUk 28 d J& , ELULPIFI AP BRI FAS 15 ¢4 3 T R
T 74.81 % .71.56 % '™, PImEN} S FAS FE#:
RIS IR E PN R ARGE . AR, s i
200 mg/kg PIBESHATEAE FAS J& ¢ J0 8 & B,
B% m & % 400 mg/kg B I 4 N BEAR T
47.3% ,FRIGINE 2 AR ARHD I BRI BR A 6o

ARG, AR IR IR B3,

BT AR P Y 2 R B VS e, B R TS I
FEAR, (155 2B VLR A0 A R AR AR B & 8 T F%,
X455 E B ARV R DL AR A T K
¥ , 2299 B T E L VR T R B A R TR 4, ok 4
FEOLA BT A 1 s 2748 , (B2 PI B 35 i
RFEEEOIH BRI ABRE, AR THE—2
B5E,

BE 30k

[1] Chatzifotis S, Takeuchi T, Seikai T. The effect of
carnitine supplementation on growth of red sea
bream fingerlings at two levels of dietary lysine[ J].
Aquaculture, 1996, 147 235 —248.

(2] &AW, & &, AR, % FREAHEAR
AKFEGT L R 4 KR LR B 5 R4
MEmRLT]. EARRILRZEZER, 2002, 24(1):
82 -87.

(3] X, & ¥, AWE, % 2 MEWKFTH
I TE R AR K RARE AR [T]. #iTL
W ER(BRPIZERR) , 2007, 26(2): 125
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Effect of dietary carnitine on growth performance, body composition and
lipid metabolism enzymes of grass carp,Ctenopharyngodon idella

TIAN Juan', LENG Xiang-jun', LI Xiao-qin', LI Jia-le', WEN Hua®, LIU Chang-sheng'
(1. Ministry of Education Key Laboratory of Exploration and Utilization of Aquatic Resource,
Shanghai Ocean University ,Shanghai 201306, China;

2. Yangize River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China)

Abstract ; An experiment was conducted to investigate the effect of dietary carnitine on growth performance,
body composition and lipid metabolism enzymes of grass carp Cienopharyngodon idella. The basal diet
contained 31. 36 % crude protein and 4. 96 % crude fat. Five dietary treatments contained DL-carnitine
concentrations of either 0( control group) , 100, 200, 300 or 400 mg/kg diet. Dietary treatments were fed
to apparent satiation third daily to triplicate groups of initially weighting (134.3 £12.1) g per fish. Growth
rate, feed conversion rate(FCR) , crude fat and protein content of muscle and hepatopancreas, activities of
intestine lipase, lipoprotein lipase( LPL) , hepatic lipase ( HL) , total lipase and fatty acid synthase ( FAS)
were measured. At the end of the 8-week feeding trial, growth rate of fish fed with 200 mg/kg carnitine
diet was increased by 5. 70 % and FCR was decreased by 5.26 % compared with control group( P <0.05) ,
but no improvement was observed in other carnitine addition groups. hepatopancreas weight/ body weight,
mesenteric lipid index and crude fat content of muscle and hepatopancreas were decreased( P < 0.05) , but
length / height and condition factor K were not affected by adding carnitine of 200 —400 mg/kg diet( P >
0.05). Muscle protein content was the highest at 300 mg/kg diet group. There were no significant
difference in moisture and crude ash content of muscle, and protein content of hepatopancreas among all
groups (P >0.05). Fish fed with 200,400 mg/kg carnitine diet, a lower concentration of serum cholesterol
than the control group(P < 0.05). In the respect of lipid metabolism enzymes, the addition of 200 mg/kg
carnitine increased intestine lipase activity, HL activity by 28. 0% , 38.6% ( P <0.05) , which were also
increased by 41.41 %, 36.26 % by the addition of 400 mg/kg carnitine. At the same time, total lipase
activity were increased by 10.66 % , and FAS activity decreased by 47.3 % by the addition of 400 mg/kg
carnitine(P < 0. 05). Results of above show that the addition of carnitine could improve the growth
performance, decrease muscle and hepatopancreas fat content, promote lipid degradation. The proper dose
of carnitine in grass carp diet was suggested to be 200 mg/kg.

Key words; Ctenopharyngodon idella; carnitine; lipid metabolism enzymes; growth performance; body
composition



