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AR R) L MRS R R (2. 540.5) g/ BAYEH @ (Cyprinus carpio) $H 60 d. 3 56 45 8 5 BURE , I 8 8% 1 R B e A4
KR AR R B RE R I LA AL R R S = L R R EE . A E SRR RS EAR. (S5 RY L0 R
K 200 mg/ kg B, B fh &y f) 3 00 A A B i L0 SRR B A K R B B R TR R AR AR (P<C0. 05) L Il R S
X IRALTE % 2 5% (P>0.05) . BE&E L-PRBR & 3 R 5 UL B & SR 283 B S & 2 TR E
B8 LB A 200 me/kg I, 53 FRAUAH HE HLEE (A& B0 T 11, 18 %0 LG I & AR T 12,6520, 2% 7
135 B 3K (P<C0. 05) . (A H 5% in 400 mg/kg - AM LI, —HFHEOMMEBEI SR LD EZS (P>
0.05) . FRARE AP IR I L- P T 58 25 B AT o 25 v IR T R A =R B R MR L Y L- RS i i S 150 mg/kg B, ELJIR
[P S o e B A I, 5 % R A AR T 36. 0820, 25 5 i 3 (P<C0. 05) ¥k Il 50 mg/kg - BRI, 5% AL th 4%, H
TH T TR MR TR T 50. 2806, 2 5 B (P<C0. 05) . VRN L-PA B . il fa & fa il K PR R AR E B T, A&
B d ik B S 4 N (P<C0. 05) . 24 L- AR S I i 2 200 mg/kg B, JR R Rk BE e Ak, 1 AR 1 o 4 ik BB e 43 ) ol
13.49 mmol/L 1 9. 12 g/L, 5% B AH LA 0 F T 17. 49 % A3 N T 32. 56 % , 2% ¥y 3k i # /K F- (P<<0. 05),
558 AR50 24T AR L- RO T 48 3 d e &)y #0020 4, B AU UL rhoREL A U7 2 o B il 2% vl DR 38 R0 B, 189 Jn 3 L o
FHAE O & K b (VB ER O PRI 200 mg/kg L- ISR ACR e b .
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Effects of exogenous carnitine on growth performance and
biochemical indexes of common carp (Cyprinus carpio) juvenile
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Abstract: [Objective) Effects of exogenous carnitine on growth performance, body composition and
plasma biochemical indexes of common carp (Cyprinus carpio) juvenile were studied to provide theoretical
basis for adding exogenous carnitine in aquatic feed. [Method]) Six basal diets with L-carnitine concentra-
tions of 0 (control group),50,100,150,200,and 400 mg/kg were fed to common carp (Cyprinus carpio)
juveniles with initially weighting of (2. 540.5) g for sixty days. At the end of the feeding trial, growth
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rate, specific growth rate (SGR), feed conversion ratio (FCR), survival, muscle composition, triglyceride
(TG) ,cholesterol (CHO) ,albumin,and urea nitrogen(BUN) were determined. [Result] When feeding 200
mg/kg L-carnitine,growth rate and SGR of common carp juveniles were significantly improved, FCR was
significantly decreased (P<C0. 05), while no significant difference was found in survival rate (P>>0. 05).
With the increase of dietary L-carnitine amount, lipid content in dorsal muscle decreased significantly (P<C
0.05) whereas protein content increased significantly (P<C0. 05). Compared with the control group, lipid
content decreased by 12.65% and protein content increased by 11.18% when feeding 200 mg/kg L-carni-
tine (P<C0. 05). However, there was no significant difference when adding 400 mg/kg L-carnitine (P>
0.05). CHO was decreased by 36. 08% when feeding 150 mg/kg L-carnitine and TG was decreased by
50. 28 % when feeding 50 mg/kg L-carnitine ( P<C0. 05). When feeding 200 mg/kg L-carnitine, BUN was
significantly decreased by 17.49% with the lowest value of 13. 49 mmol/L while albumin was significantly
increased by 32.56% with the highest value of 9. 12 g/L (P<C0. 05). [Conclusion]) In this experiment,
adding L-carnitine promoted the growth of common carp juvenile,reduced lipid in dorsal muscle and plasma

and BUN in plasma,and increased CP in dorsal muscle and albumin in plasma. The optimal dose of exoge-

nous L-carnitine was 200 mg/kg for common carp juvenile.

Key words: L-carnitine;common carp juvenile; growth performance;body composition;plasma biochem-

ical indexes
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A L-PY %) &)y i 3] #0284 B BIF 5% 41 18 4
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FE Ot 4yt CLLTT (] AR 4 D A= K PERE AR fR

I i KA AR AR 5 R 5 TE SR M L PR BN
A B ) A1 A A R R R ORI S L PR i 45 T
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Table 1 Ingredients and nutrients composition of basal diet (dry diet) g/kg
LA AR 53 G IRy G
Ingredient Mass fraction Nutrients composition Mass fraction

M1 Soybean meal 290 7K 4> Moisture 86. 80
3K Rapeseed meal 280 HL#E [ Crude protein 349. 50
i # Wheat meal 230 MGG Crude lipid 67.95
P ¥ Meat meal 20 M LT 4E Crude fibre 58. 60
It B (18 Erythrocyte meal 10 MK 7 Ash 83.90
#1088y Fish meal 100 i & g Lysine 21.00
9l Soybean oil 40 M Z R Methionine 6. 20
R — %55 Monocalcium phosphate 20 45 Calcium 9. 20
iR £l Premix 10 B Total phosphorus 12. 80

I BURA R4 RO 5. BURR AR R & 4 Va 8 000 TU/kg. Vi, 2 000 1U/kg. Vi 200 mg/kg. Vi, 5 mg/kg. Ve 15 mg/ke.
Vg, 15 mg/kg, MR 150 mg/kg,iZ iz 80 mg/kg,Vgﬁ 10 mg/kg,VB12 0. 03 mg/kg, JLEE 100 mg/kg, V-C Bz fE 400 mg/kg, "z 40
mg/kg, LW E 5 mg/kg, WIRKE T P& 4 : Zn 90 mg/kg, Fe 150 mg/kg, Cu 4 mg/kg, Mn 30 mg/kg,1 0. 4 mg/kg, Co 0. 5

mg/kg,Se 0. 2 mg/kg, Mg 200 mg/kg,

Note: Vitamin contents: V 8 000 IU/kg,VDH 2 000 IU/kg, Vg 200 mg/kg,VK3 5 mg/kg,VB] 15 mg/kg,VBZ 15 mg/kg,niacin 150 mg/kg,

D-Ca pantothenate 80 mg/kg, V. 10 mg/kg, Vy, 0. 03 mg/kg, inositol 100 mg/kg, vitamin C phosphate 400 mg/kg, folic acid 40

mg/kg,and biotin 5 mg/kg. Mineral contents:Zn 90 mg/kg.Fe 150 mg/kg.Cu 4 mg/kg,Mn 30 mg/kg,10. 4 mg/kg,Co 0.5 mg/kg,

Se 0. 2 mg/kg,and Mg 200 mg/kg.

50 R G 26 0 K ) 3% &R ge . KR AR RS
150 cm X 60 ecm X 80 cm, i 443 4H /7 56 A 20 mg/L
e i R B K VS T KRR AR L FTE K b e T
WA ISR B 1I~2 dMARK. HY
AR T B KR PR R — B Ty ok . i A 4
il AR PR R o 1 0 B P KR (26 2 1) C
JCR R A SROG R 5 1 i 4 =5 mg/L,pH 7~38,
NH;-N<20. 2 mg/L, W.Ai§ B8 ££ <<0. 05 mg/L. M&K
WEW5E oK 1/3, HEEERN 300 ~6% Wi
A% B 1 O 7E Y8 B2 3, H & 3 ¥ (08 00,
13:00,18:00) , £ 4H ik W N TF 4. g%l 5
2H I g A £ R T R 4R SR A ) H B SR A
“pdE” CRIVE I A E B E D M=/ (A
KVEKEHFEN,
1.3 HmRESMNERZE

T FR G A R AR 24 h 5 S DIOKRAE A B AL
PRI AR 5 R AR RE LA R 3 R, 23 ) &= 4 2 £
F R BT 5L 5 B AR PR RE LR 3 A0 T vk A L
ErPUBER (B 40 L Y0 IR D 1 — e 4 (1
mL) A # KR 1L, o1 T fa AR B 2 i iR R
DA J A 2 00 T B DR O s ] — A i e £ 0
WIRAETE - TELE. BELEE TEOND,
4 000 r/min &0 10 min, Hl &K, W HF T —20 C
UKAE N ARAFRE D o 2R 6 AR 0 ZE 7R 2 8 N
froese . TEokEE b i) il ge G O 75 90 B L
AFRAE T IR ABEIRE T —80 CIAAF&H.

1.3.1 st gimicr EREROQEYEER
(Growth rate, WGR) 45 5 4 K % (Specific growth
rate, SGR) . i B} & % (Feed conversion ratio,
FCR) . &7 % (Survival rate), EZFE AT .
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FE R be i (550 °COH e AILPA oK 43 KL AR 1 R TR
5 RN 43 25 e (349 R o 43 B0
1.3.3 4@ AIEAR UL IKRR S I E 45 45
5 H i = WE (Triglyceride, TG) . & JH [# % ( Choles-
terol, CHO) \ (1 8 [ Il &t ¥k B K JR % A0 (BUND i
JE o H =R SO A v R A SR H i R A Ak -
i A ALY (GPO-PAP) 2% 5 i IR [ Pt 5 o v 38 )
Sk FH R [ P 45 A -2 40 Ak ) i (GHOD-PAP) 2% 5
P AR 1T A T R FH R A b s IR R A
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Jity B 4 SR - Excel 2007 4] 20 8BS L R
SPSS 13. 0 B A4 h iy B B 7 75 22 43 #F (One-Way
ANOVA) HEAT R 8 B G231 20 B« B 45 45 2R 7 2
{l AR 2% (mean® SD)” £ on . 407 205 » %
M Duncan’s 2 # WAL /AT B 45 21, 24 P<<0. 05
LN 22 5 3

2 RS0

2.1 SMERME L-PI X 4h 88 4 KM BE A R I

St ARDRE rP A A TR K P B L P R &l 6 A
KAEBEREM UL 2. M3 2 Al 1L 800 200 mg/kg
LA B 2 £ 14 1 360 A A It L 6 T R ORIRE JE 2B R

By f i LR B AR s 5 0T 2R b, R R 4R
f T 73,78 % (P<C0. 05), Al B R AU T F% 22. 16%
(P<<0.05);5 50,100,150 F1 400 mg/kg L-A W7
TR L, L3 R A 4R = T 30..50%0,53. 79 %,
41.15% 1 1. 38% ., #1200 mg/kg L- A Bl 41 11 i
IR R AR BT AL 3G R ORRR 2 R KR 5 400
mg/kg L-P B8 s 41 fa A b 22 RN B3 (P>
0.05),{H5 0,50,100 F1 150 mg/kg L- A 5% % hn 2
Z5 W3 (P<0.05., %N 50, 150, 200, 400
mg/ kg L- PRGN &) S48 i 48 R E A KR A W]
S, 55 BT AR B, B R A0 R T 30,09 %0,
23.12%,73. 78 % Fl 71. 40 % (P<C0.05), & ik¥4H
BTG SRR 100% .
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Table 2 Effects of dietary L-carnitine supplementation on growth performance of common carp (n=3)

L~ 1R 580 I £/ WA R o i/ L RN FrE KR/ P o 0
(mg+ kg ) (g+ B (g+ B BT/ % (Gedn  ARRK B2 /%
. T o . . e Feed coversion Survival
L-carnitine Initial body Final body Growth rate Specific .
. . ratio rate
content weight weight growth rate
0(CK) 4.4940. 42 10.14+0.50 a 126.93421.49 a 1.60+0.18 a 1.8540. 10 ab 100
50 4.69-£0. 20 12.5940.40 b 169.03415.22 b 1.9440.11 b 1.7640. 06 ac 100
100 4,60+0.29 11.214+0.93 ¢ 143.43410. 35 ab 1.7440. 08 ba 2.09+0.13d 100
150 4.37+0.35 11.15+0.36 ¢ 156.274+14.49 b 1.8440.11 b 1.9240.05 b 100
200 4.6740.23 14.94+0.12d 220.58+13.68 ¢ 2.2840.08 ¢ 1.44+0.02 ¢ 100
400 4.56+0.09 14.4640.41 d 217.56+15.10 ¢ 2.26+0.09 ¢ 1.7040.09 ¢ 100

TE A 1B 5 AR [R/NG 20 35 3R 28 5 i #% (P<<0..05) . TR I[F.

Notes: Different lowercase letters in each column indicate significant difference (P<Z0. 05). The same below.

2.2 AMEME L- PR XT 4h 68 AL A 1K 48 X B R 0
SRR A AR A [ K S (Y L- PR BT 4
WA AL 2H R A 52 WL 36 3. P & 3 T, 5 Xt IR 4
FHH 5200 mg/kg L-TA B8 78 41 £ 75 LK o 7 &= 2
EHREAR (P<T0.05), Kor& &0 & LAk (P>
0. 05) HLEE T & B &K T 12.65% (P<C0.05),#l
EASE®I T 11.18% (P<C0.05), #fm 400

mg/kg L-PATRZH K 73 & & 5 % BRAL AR L 3% [
K (P<<0. 05) fH 5 % hn 200 mg/kg L-PA 6 12t 36 2H
MR EER(P>0.05); KAAMHEASEYS
X B ZH AH HE B 38 T (P<<0. 05) ; MLIE 7 & & 5 11
St A A H B EFRER T 17,55 % (P<<0. 05), 200
55400 mg/kg L-R B8 7 Jin 21 €0 i R B 1 FORL IS D5
TR EE R (P>0.05),

x3 LABNYEENELHALBPIZIE=23)

Table 3 Effects of dietary L-carnitine supplementation on biochemical composition of
dorsal muscle of common carp (n=3) %
L-R B 4 / (mg = kg™ 1) K5y HEH AR Wi
L-carnitine content Moisture Crude protein Crude lipid

0(CK) 78.27+0.51 a 4.21+0.10 a 18.874+0.49 a 4,90740.27 a

50 77.45+0.30 b 4.5940. 14 be 18.454+0.22 a 4.7540.24 a

100 77.95+0.65 ab 4.7440.08 b 19.04+0. 44 ab 4.634+0.16 ab
150 77.7640.21 ab 4.2+0.22 a 19.67+£0.19 b 4.56+0.33 ac
200 77.327+0.40 b 4.41%+0.16 ac 20.9840.52 ¢ 4,287+0. 26 bed
400 77.15+£0.51 b 4.7840.04 b 20.4340.54 ¢ 4,047+0.19 d

2.3 SNEME L-P9wR T 4h 62 0 3R A L HE AR EY 2 0
FEAHARDRE P IS0 AN [8] 2K 7 04 L~ PA) %k &y 80 1.

KAACARARA I DL 4. di3k 4 Al A, 50 IR 4

HHEE .50 mg/kg L- PR 2 £ i 3% vp 3 = 15

R B E R (P<<0. 05) JHZ F & L-1A i
i i 2 W 5, H ol =R B R S 50 mg/kg
L~ I 2H A HE 3 16 K (P <C0. 05), {3 100,
150,200 F1 400 mg/kg L-PA W% 20 6] 2% B A B 3
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(P>0.05), 55X 444 Lk, 50,100,150, 200 Fl
400 mg/kg L-PABK IS 2 £ 1l 3% o H I = g o v
BE4Y 3 R B T 50. 28 % ,23. 36%,28. 75%,27. 80%
M129.06% (P<C0.05), RfAE LD I (1 3
s &y g il 2R b IR [ BT R R SRR AR, 5 X
R E ,50,100,150,200 F1 400 mg/kg L-[ATH s
JIEH 4y o 1 % v A B T B BT hE Uk R 4 0 R R T
16.46%,24. 05%, 36. 08% ., 31. 65% HI 30. 07 %
(P<<0.05),

4 0 a0, BEE L-1A 5807 i & 7 15 oK, 6
£ 40y 013 T AR B VR B X B ZE A b ]

R4 L-AIWE 468 I R AL IR AR

Jir, Hor 200 mg/kg L- A58 fin 20 4 # 1 3% vh B AR
5T B R 5 (9. 12 g/L), 5 0,50,100, 150 F
400 mg/kg L- A BN I 4LAH G4 B840 1732, 56 %4
22.58%,9.62%,8. 57% 1 6. 54% (P<C0.05),4%
LR I 4 5 0 B 22 5 1 9 3% (P<<0. 05), Fifi
LTRGBS T 1 32 0 38 i £ 4 i 2R b R R
A (BUN) VB 5 Xf B4 L 25 F B (P<<0. 05),
Hr 200 mg/kg L-P B8R I 20 &)y a1 38 o R 3 A
e BE A . M 13,49 mmol/L, FRET 17.49% (P<<
0.05) ;K UN AL S XA ML 2 RHE F (P
0.05) , (H £ U M4 1] 22 57 A8 1 3 (P=>0. 05) ,

G (n=23)

Table 4 Effects of dietary L-carnitine supplementation on plasma biochemical indexes of common carp (n=3)

L-Af s ma/(mg « kg™ Hah =g/ S [ e/ HER/ IRER/
L-carnitine content (mg « dL- DTG (mg « dL.-")CHO (g« L-HAL (mmol « L~1)BUN

0(CK) 206.39+11.70 a 131.6745.05 a 6.88+0.26 a 16.35+0.35 a

50 102.61413.91 b 110.0049.44 b 7.4440.24 b 14.7040.47 b

100 158.1743.00 ¢ 100. 006. 96 bed 8.32+0.36 ¢ 13.94+0.06 b

150 147.0648.99 ¢ 84.17+6.29 d 8.40+0.24 ¢ 14.00£0.30 b

200 149.0245.88 ¢ 90. 00747, 81 bed 9.12+0.24d 13.49+0.48 b

400 146.41415.97 ¢ 92.0845. 20 be 8.56+0.38 ¢ 14.13£0.35 b

3T

3.1 AMIEE P AR X & 6 A 4K 1 B B R T

R0 I AL 2 25 2 A AR A7 Jié (D A i
AT (LAY AR B AW is v & LAY, BN
PRI %) A 56 4 P DR P S B AR IR R . > NI
P PR ) 6 152 BH 51 A B Y 1 S g T 2 DLAR 75 22 B
D)5 s A0 U5 Ve PR, AL Ot PR S 1 T T R
FRFE . WIRTER A AL R 5 S — W AT B
Yol st B B A PR e 2 LA Y IE R A SR L (B 4)
%2l Y LA N A B A B B A R AR B Y
13%~15%"", Bt A%k sh ¥ () PR B 45 B RE 7 55 . 47
ERERZ ISR, MBAEREEFREZERN 2 FR
il Ve 2 B R Sy R AR R L X 2 R RS N
R R G R e A OV 7S R P B A N/ e R T 4 i
TR0 AT R kb &y oA P R B G B RE T S N R L
D R AR =R B TH AR . A B i AR R sh W Ak
N S R SN G N W o A S I B A R
Al gl A K, HOS U A DG, &l TR S
200 mg/kg L- A5 Hoa 55 A 1A 5T & | 3 o 5 R R
A A BRI A o DR R BRI 1 AR AT R A 4R
BT 73.78% (P<C0. 05), fal B R KL R [ 22, 16%
(P<C0.05), #Hh0 50,150 1 400 mg/kg L-[4 #s X}
Ly R R R AR KR A R, 5 X IR A L
W RN E T 30, 09%,23. 12% F1 71. 40%

(P<<0.05), 200 mg/kg L-PJ B #5 41 15 400
mg/kg L-PIBRAS 4L 4 0 1) A= < P g 2% S SRR
B (P>0.05), (B 5 H A 7 24 2% 53 8 % (P <
0.05) ., A1 B 45 2R 15 H At~ 3% X 2% 58 B k5 40
(Morone saxatilis male X M. chrysops female)™ |
Y (Sparus macrocephalus)™ | % W (Cirrhinus
mrigala)t™ | 8 1t ( Carassius auratus )™ | B f
(Ctenopharyngodon idella)"™ | F & (Paralichthys
olivaceus) %" W58 45 e — . (H A #HiE A
O AR PO £ 2 A R TE R, 40 %2 3 £ (Oreo-
chromis niloticus X Oreochromis aureus )™ 35 PN #5
(Clarias gariepinus)"" %, X SEHF5E 45 B 20, 4
D5 PR X £ 28 R K PR BE A PE TR 2 2 IR 3
M) o 03 A Y 2 AR ORI B R 2H R R
I KV VAU PR B8 7R L SRR KR AR
3.2 SMIEE PRERT 4h 62 AL A 4K 4E B RO T
AP PR O £ 288 A K B B e Y i I R AR
S BRI 114 o B 7 D AR I T 1T A B — UM 258
ARG A R R WY U I — 5 B L-P B AT L) 2 A
fui £y 2y £00 JL ORI D S R T M2 40 kL
HEE R Y L-RBRE & 200 A 400 mg/kg
N, 6 £ 4)y £ L HORLAR D 5 8 O B EH 40 ) i 3
REAIR T 12. 652 F1 17. 55% (P<C0.05) ;4 L-P 5
AR 150,200 F1 400 mg/kg B, i £ &)y £ 75 L
ML AR 1 o B B2 A3 ) R E R N T 4. 2400,
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11.18% 1 8. 27% (P<C0.05) . 3% 5 H4H%5" 5/
SRAE RS IE — 5. — 7, LB R A
FF 08 W5 4 fif A% 08, 2 3 IR 0 R 19 g Ak, = 2k
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