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Effects of different carnitine isomers on growth feed utilization
and body composition of shrimp
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Abstract Two growth trials were conducted to investigate the effects of DL-carnitine and L-carnitine on the growth

feed utilization and body composition of shrimp Penaeus monodon and Penaeus vannameti. DI-camitine and L-
carnitine were added with different supplement doses 0 100mg/kg 200mg/kg 300mg/kg diet in the shrimp
Penaeus monodon and L-carnitine with different supplement doses 0 50mg/kg 100mg/kg 200mg/kg 300mg/
kg diet in the diet of shrimp of Penaeus vannamet . Triplicate groups of 40 shrimp initial body weight of 0.85g

were fed by hand with experimental diets the growth trial lasted one month. The results showed that the
supplementation of L-carnitine or DL-carnitine can not increase the growth rate and improve feed utilization of
Penaeus monodon and Penaeus vannamer P >0.05 . In the trial of Penaeus monodon the lipid content of whole
body decreased significantly from 4.69% control group to 3.47% and 3.55% respectively with supplementation

of 300mg/kg DL-carnitine or L-carnitine P < 0.05 . In the experiment of Penaeus vannamei with the
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supplementation of 200mg/kg and 300mg/kg of L-carnitine the lipid contents of whole body were decreased

significantly from 7.09% control group to 6.04% and 5.72% respectively P <0.05 .
Key words camitine shrimp growth lipid content of whole body
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1
Tab.1 Ingredients and proximate composition of the experimental diets
%
1 2 3 4 5 6 7
35.0 35.0 35.0 35.0 35.0 35.0 35.0
5.0 5.0 5.0 5.0 5.0 5.0 5.0
3.0 3.0 3.0 3.0 3.0 3.0 3.0
15.0 15.0 15.0 15.0 15.0 15.0 15.0
9.0 9.0 9.0 9.0 9.0 9.0 9.0
23.07 23.06 23.05 23.04 23.06 23.05 23.04
5.0 5.0 5.0 5.0 5.0 5.0 5.0
1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.5 0.5 0.5 0.5 0.5 0.5 0.5
1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0
0.3 0.3 0.3 0.3 0.3 0.3 0.3
C-2- 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.1 0.1 0.1 0.1 0.1 0.1 0.1
L- 0 0.01 0.02 0.03 - - -
DL- - - - - 0.01 0.02 0.03
43.37 43.67 43.12 43.78 43.85 43.74 43.62
9.54 9.74 9.36 9.25 9.62 8.81 9.86
6.63 6.66 6.42 6.43 6.63 6.34 6.66
1 12
2 me/kg A 12000IU D 6000IU E 44 K 3.6 B, 6 B,20 Bs 40 By 14 By, 0.002 10
0.04 1.0 400
3 mg/kg Cu 53 Fe 60 Zn 100 Mn 60 Se 0.44 Co 50 I 30
1.4
“ Excel for Windows” ANOVA
Duncan’ s P<0.05 P<0.01
2
2.1
2.1.1 L- DL-
2 L- DL-
L- DL- P>0.05
2.1.2 L-
3 L- P>0.05
2.2
2.2.1 L- DL-
4 L- DL-
P>0.05 L- DL-
L- 300mg/kg DL- 300mg/kg
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P <0.01
2 L- DL-
Tab.2 Effect of L-carnitine and DL-carnitine on growth and feed utilization of Penaeus monodon
mg/kg g % %
0 0.840 +0.021 332.49 +29.44 87.50+2.50 1.328+0.115 1.908 +0.166
L- 100 0.825+0.015 358.20 + 28.40 82.50+2.50 1.285+0.08 2.075+0.069
L- 200 0.852+0.032 342.79+2.55 90.00+£5.00 1.305+0.082 1.929+0.075
L- 300 0.813+£0.012 365.62 +18.84 87.50+7.50 1.298 £0.029 2.016 £0.157
DL- 100 0.848 +0.034 327.58+8.78 85.00+5.00 1.314+0.106 1.974 +0.187
DL- 200 0.826+0.014 368.35+4.65 80.00+5.00 1.289 +0.098 2.043+0.135
DL- 300 0.833+0.041 327.83 +22.61 82.50+2.50 1.313+0.121 1.976 + 0.092
ANOVA
F 2.509 1.750 0.067 0.470
P 0.073 0.182 0.998 0.820
+ n=3 Duncan P<0.05
3 L-
Tab.3 Effects of L-carnitine on growth and feed utilization of Penaeus vannamei
L- mg/kg g % %
0 0.835+0.007 384.93 + 34.51 98.67 +2.31 1.200+0.139 2.101 £0.230
50 0.840+0.001 378.17+7.00 100.00 £ 0.00 1.185+0.022 2.110+0.039
100 0.865+0.023 383.65+17.20 100.00 +0.00 1.135+£0.022 2.202+0.044
200 0.850+£0.012 397.11+2.00 98.67 +2.31 1.135+£0.025 2.189+0.050
300 0.843 +£0.004 398.22 +22.60 98.67 +2.31 1.143+0.038 2.189+0.072
ANOVA
F 2.722 0.570 0.500 0.639 0.613
P 0.901 0.691 0.737 0.646 0.663
+ n=3 Duncan P<0.05
4 L- DL-
Tab.4 Effect of L-carnitine and DL-carnitine on dry matter digestibility
and composition of body of Penaeus monodon
mg/kg % % % % %
0 77.17+3.54 75.25+1.03 14.20+0.16 67.11+£0.46 4.69+0.16*
L- 100 78.98 +5.67 76.20+0.39 14.52+0.52 67.90+1.19 4.36+£0.02%
L- 200 79.32+6.62 76.54+£0.26 15.21+£0.13 68.63+£0.51 4.17+0.09®
L- 300 78.65 +4.83 76.53+0.74 14.75 £ 0.60 69.02+0.25 3.47+0.35"
DL- 100 78.96 +4.85 77.21+£0.25 14.52+0.30 68.56 +0.37 4.62+0.21°
DL- 200 79.06+5.34 77.72+£0.13 15.67+0.31 66.41+0.23 4.14+0.31®
DL- 300 77.79+5.29 77.34+£1.26 15.66 +£0.46 66.57+0.59 3.55+0.08"
ANOVA
F 0.084 2.646 0.965 0.797 17. 601
P 0.997 0.097 0.468 0.553 0. 000
+ n=3 Duncan P<0.05
2.2.2 L-
5 L-
P <0.01 200mg/kg  300mg/kg

P>0.05



5 L-

Tab.5 Effects of L-carnitine on digestibility and composition of Penaeus vannamei

L- mg/kg % % % % %
0 76.03 +£6.86 72.73+0.25 10.87 +0.69 68.26+0.43 7.09+0.23*
50 78.83+4.49 74.44 +0.46 10.65+0.84 68.55+0.75 6.63+0.21%
100 79.00+2.62 75.44+0.46 11.40+0.81 69.16+0.75 6.65+0.19%
200 78.40 £3.65 74.80+2.04 11.47+0.32 68.66+0.21 6.04+0.32
300 77.80+1.80 74.74 +0.57 10.81+0.42 69.43 +1.69 5.72+0.08
ANOVA
F 0.238 2.646 0.965 0.797 17.601
P 0.910 0.097 0.468 0.553 0.000
+ n=3 Duncan P<0.05
A A b ATP
14-16
5 DL- L- 711
DL- L-
DL- L-
DL- L-
7 11
! GH IGF-
1 17
L- >D- >DL-
6
2
9 11
P>0.05 Santulli ~ * Gaylord
Gatlin ° 7 ! 1
L- DL-
200mg/ kg
1 . J . 2000 1 7-10.
2 A I C . 1998.144 - 151.
3 Santulli A D’ Amelio V. The effects of camitine on growth of sea bass Dicentrarchus labrax L fry J . Fish Biology 1986 28 81 -86.
4 Rodehutscord M. Effects of dietary supplemental dietary L-carnitine on growth and body composition of rainbow trout  Oncorhychus mykiss fed high

fat diets J . J Anim Physiol Anim Nutr 1995 73 276 - 279.
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