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ABSTRACT 
 
A factorial (2×4) experiment was conducted under completely randomized design 
to study the effects of two forms of L- Carnitine (A-Liquid and B-powder forms) 
with four different levels (0.00, 400, 600 and 800 mg/kg feed) for 42 days. 400 
eighty day old Ross broiler chicks mixed (male and female) were procured and 
divided in to eight treatments and three replicates (20 chicks in each). As the 
results were revealed, significant higher body weight gain (787.21g) were 
observed during the 1st phase growth periods (1-21day) in groups that consumed 
diets containing L-carnitine 600 mg/kg feed (p<0.05). Though, during the total 
experimental periods (1-42day), the highest body weight gain (2226.91 g) were 
owed to groups that had diets with L-carnitine at 800 mg/kg feed (p<0.05). 
Interactions between levels and types of L-carnitine did not have significant effect 
on body weight gain all through. During growth periods (1-21 day), birds showed 
significant effect on dietary L-carnitine. Significantly, higher feed intake (1155.73 
g) was refer to diets supplemented with L-carnitine at 400 mg/kg in feeds 
(p<0.05). Interactions between levels and types of L-carnitine had significant 
effects on feed intake at growing phase (1-21 day). Where as, liquid forms of L-
carnitine at 800 mg/kg feed significantly increased feed intake (p<0.05). Optimal 
feed conversion ratio were observed during the growing phase (1-21 day) as well 
as through out the experimental periods (1-42 days) in groups who had diets that 
include L-carnitine at 800 mg/kg feed (p<0.05). During the 1st phase of 
experimental period, interactions between levels and types of L-carnitine was 
observed in FCR (p<0.05). Mean crude protein, fat content in carcass did not show 
any significant effect by inclusions of L-carnitine in diets. However, L-carnitine in 
powder form decreased carcass ash content at 6.04% (p<0.05). Interactions 
between levels and types of L-carnitine have no significant effect on carcass 
qualities (protein levels, fat and ash contents). Calcium and phosphorus levels in 
blood were not affected significantly by inclusions of different levels of dietary L-
carnitine. Inclusions of both types of L-carnitine in experimental diets have no 
significant on tibia calcium and phosphorus content. Interactions were observed 
in-between forms and levels of L-carnitine on calcium and phosphorus in tibia, in 
which L-carnitine at 800 mg/kg diets increased calcium levels in tibia (6.29%) as 
compared to other experimental groups (p<0.05). 
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INTRODUCTION 

 
An attempt to improve the productions of lean meat 
(chickens or other meat) to eliminate human health hazard 
is extremely valuable. Several factors, like nutrition and 

genetics, contribute to the tendency for broilers to 
accumulate excess body fat. Therefore, improving carcass 
composition natural feed additives has become a main
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focus on nutrition research. L-carnitine or β-hydroxy-γ-
trimethylaminobutyrate is a quaternary amine. It is a very 
hygroscopic compound easily hydro soluble and has a 
molecular weight of 161.2 D (Mc DoWell et al., 1989). L-
carnitine, a zwitter-ionic compound synthesized in vivo 
from lysine and methionine, is essential for the transport of 
long-chain fatty acids across the inner mitochondrial 
membrane for β-oxidation and energy metabolism 
(Borum,1983). L-carnitine supplementation diets could be 
used to augment carnitine supply for use in metabolism, 
thereby facilitating fatty acid oxidation and reducing the 
amount of long-chain fatty acids available for storage in 
adipose tissue (Xu, et al., 2003).  Several studies have been 
done to determine whether dietary L-carnitine influences 
the carcass composition of broiler and layers, but the 
results obtained are not fully in agreement. Rabie et al. 
(1997) and Rabie and Szilagyi (1998) reported that diets 
supplemented with L-carnitine at 50 mg/kg increased 
significantly breast muscle yield, leg meat yield and fat 
content in breast muscles. Leibetseder (1995) investigated 
the effectiveness of carnitine and its precursors (lysine and 
methionine) for reducing the formation of abdominal fat in 
broilers fed with diets supplemented with 0.00 or 50 g 
fat/kg. He reported that body weight gain, feed conversion, 
and abdominal fat content of broilers were not influenced 
by dietary carnitine at a dosage of 200 mg/kgdiet. He also 
found that carnitine concentrations in the liver, kidney, 
heart and some skeletal muscles significantly increased in 
response to supplemental dietary L-carnitine. Daskiran et 
al. (2001) showed incorporation of L-carnitine in broiler 
diet enhanced body weight gain, improvement of FCR 
which yield more breast meat, and decreased abdominal fat 
depositions. L-carnitine synthesis would occurred in the 
presence of Fe++, niacin, vitamin C and B6, if any of them will 
be lacking, resulting in leg bone deformation and sudden 
death syndrome in broiler chicks (Celik et al., 2003). 
Rodeodehutscord et al. (2002) reported that the role of L-
carnitine in fat metabolism is essential and will inhibit 
protein synthesis to form energy in chick's body; in this 
case more of energy will be oxidized and will not be 
deposited in abdominal tissues. Xu et al. (2003) observed 
no effects in supplementing the diets with low level of L-
carnitine (25 mg/kg) on bird's daily gain or feed 
conversion. Supplementation with L-carnitine (above 25 
mg/kg) in the diet increased breast muscle yield and crude 
fat content of the muscles and decreased abdominal fat 
content significantly. They also reported that the use of L-
carnitine supplement at higher level 50, 75 or 100 mg/kg to 
the diet, decreased the total activities of glucose-6-
phosphate dehydrogenize, malic dehydrogenize, iso citrate 
dehydrogenize and lipoprotein lipase and total activities of 
carnitine palmitoyltransferase-I significantly in breast 
muscles. Santine et al. (2001) reported that L-carnitine 
supplemented diet had no beneficial effects in laying hens. 
Lien et al. (2001) reported dietary inclusions of L-carnitine 
improved body weight gain, feed conversion ratio, breast  

 
 
 
meat yield and decreased abdominal fat content in adipose 
tissues in broiler chicks. No study has been conducted on 
the alternative mode of application of L-carnitine in poultry 
nutrition considering its solubility in water or in the feeds. 
This study therefore seeks to measure the growth response, 
carcass yield and serum biochemistry of broiler chickens 
fed with dietary L-carnitine. The objective of this study was 
to investigate the effects of L-carnitine on the performance, 
carcass quality and calcium, phosphorus contents in blood 
and in tibia of Ross chicks. 
 
 
MATERIALS AND METHODS 
 
A factorial 2×4 experiment was conducted under 
completely randomized design to study the effects of two 
forms of L- carnitine (Liquid and powder form) each with 
four different levels (0.00, 400, 600 and 800 mg/kg feed) on 
performance, calcium and phosphorus contents in blood 
and in tibia of Ross broiler chicks for 42 days. 400 eighty 
day old chicks (mixed male and female) were procured and 
divided in to eight treatments and three replicates (20 
chicks in each replicate). Broiler chickens were offered the 
same basal diet that was supplemented with L-carnitine in 
feed in two forms (Liquid or Powder form) at 0.00 
(control), 400, 600 and 800 mg/kg feed separately. Diets 
were fed from 1st phase; starter (1 to 21d), grower and 
finisher (22 to 42d). The ingredients and chemical 
composition of the feed are presented in Table 1. Blood 
samples were taken twice at the 21 and 42 days of age for 
the analyses of calcium and phosphorus content in blood. At 
the 42 day of age, birds were slaughtered for analyses of 
carcass chemical composition and calcium and phosphorus 
content in tibia, according to the AOAC (2000) methods. 
 
 
Statistical analysis 
 
All data's were statistically analyzed by ANOVA using the 
SAS system for window (SAS, 1997). Significant differences 
between the treatment means were compared by using 
Duncan Multiple Range test. The statistical model used is 
given as: 
 
Yijk= µ+Ai+Bj+ABijk+εijk 
 
Where, Yijk = number of observations, µ= Overall sample 
mean, Ai =Effect of different levels of L-carnitine 
(treatment), Bj=Effect of types of L-carnitine, ABijk= Effects 
of interactions between types and levels of L-carnitine,   εijk 
= Error 
 
 
RESULTS AND DISCUSSION 
 
The effect of different levels of L-carnitine on performance 
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Table 1. The ingredients and chemical composition of the experimental diets (%). 
 

Feed ingredients Starter and Grower (1-21d) Finisher (21-42d) 

Maize, Yellow 56.93 62.30 

Soy meal 32.41 31.58 

Soy oil 2.00 1.75 

Fish meal 5.11 0.00 

D-calcium phosphate 0.63 1.00 

Lysine-Hydrochloride 0.30 0.11 

D,L- Methionine 0.16 0.12 

Vit. and Mineral premix 0.50 0.50 

Shell grit 1.03 1.32 

Common salt 0.18 0.16 

   

Chemical composition 

Crude PROTEIN 21.22 18.43 

Calcium 0.92 0.83 

Av. Phosphorus 0.45 0.42 

Lysine 1.21 1.06 

Met + cycteine 0.81 0.66 

Metabolisable Energy (Kcal/kg feed) 2950 2950 

 
 
 
(body weight gain, Feed intake and Feed efficiency) of 
broilers during the experimental period is presented in 
Tables 2 and 3. Bird's BWG had significant increase during 
starter period (1-21d of age) by supplementing diet with L-
carnitine as compared to control group (p<0.05). According 
to the results obtained, bird's fed with L-carnitine at 600 
mg/kg feed had higher BWG (p<0.05). Nevertheless, by 
advancing birds age (21-42d), BWG did not show any 
differences statistically. During the course of the 
experiment (0-42d), the higher and the lower BWG was 
owed to bird's that had diet with L-carnitine at 800 mg/kg 
feed and control groups, respectively (p<0.05). Interaction 
effect was not observed in the case of BWG. But, L-carnitine 
in the form of powder increased numerically BWG as 
compare to control groups. These results were in 
accordance with the findings of Kita et al. (2002) and Xu et 
al. (2003). Their reports disclosed that the effects of L-
carnitine will occur through increasing insulin 
concentrations which serves as stimulating substances for 
chick's growth. Feed intake was not affected by inclusion of 
L-carnitine significantly. But, at the experimental period (1-
21d), bird's that had diet containing L-carnitine at 400 
mg/kg feed increased feed intake (1.98%) as compared to 
control and other experimental groups(p<0.05). 
Interactions between types and levels of L-carnitine was 
observed in feed intake during 1-21 days of experiment 
(p<0.05). Liquid form of L-carnitine significantly increased 
feed intake (2.03%) as compared to powder form of L-
carnitine (p<0.05). These observations were in agreement 
with Xu et al. (2003) and Santine et al. (2001). 
Supplementation of diet with different levels of L-carnitin 

in the form of liquid or powder at 800 mg/kg feed 
improved significantly FCR during both growth phases 
(8.64 and 10.50%), respectively (p<0.05). Interactions 
effect was observed between types and levels of L-carnitine 
in FCR during starter period (p<0.05). Carcass quality 
(protein and fat content in adipose tissue) was of no effect 
due to the inclusion of dietary L-carntine (Table 4). 
Nevertheless, dietary inclusions of L-carnitine in powder 
form reduced carcass ash content (p<0.05). Interactions 
was observed between type (liquid form) and levels of L- 
carnitine at 800 mg/kg feed supplementations to increase 
significantly calcium levels (Table 5) in tibia (p<0.05). 
 
 
CONCLUSIONS 
 
The amino acid derivative, L-carnitine, has gained interest 
in recent years as potential feed additives for improving 
domestic animal production because of its metabolic 
functions. Endogenous biosynthesis may be sufficient to 
cover normal requirements in all mammals and bird 
species, when precursors and cofactors of the L-carnitine 
are sufficient in the diet. However, this is not the case in 
neonates (in which, the biosynthesis is not fully developed). 
Carnitine biosynthesis is regulated by the diet, age and 
hormonal status of the animals (Rabie et al., 1998). L-
carnitine concentrations vary according to species, tissue 
types and nutritional status as ascorbic acid, niacin, folate 
and vitamin B6 which are required as cofactors in the L-
carnitine biosynthesis path (Arsalan, 2006). The evidence 
shows L-carnitine will improve performance of birds in 
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Table 2. Interaction between types and levels of L-carnitine on performance chickens. 
 

Levels of L-carnitine 

(mg/kg feed) 
Types of L-carnitine 

Feed Intake (g)  Body weight gain (g)  Feed conversion ratio(g/g) 

1-21d           21-42d         1-42d  1-21d           21-42d           1-42d  1-21d           21-42d         1-42d 

0.00 -- 1109.06 c 3080.83 4189.90  677.8 1263.1 1940.9  1.63 a 2.44 2.16 

400 Liquid 1140.56 b 3090.60 4231.50  766.9 1311.8 2078.8  1.48 bc 2.38 2.04 

600 Liquid 1141.06 b 3016.43 4157.50  772.4 1414.9 2187.3  1.47 bc 2.14 1.90 

800 Liquid 1153.66 ab 3025.33 4179.00  795.0 1408.8 2203.8  1.45 cd 2.15 1.90 

0.00 -- 1156.66ab 3019.86 4176.53  721.4 1334.4 2055.8  1.60 a 2.25 2.03 

400 Powder 1170.90 a 3072.26 4243.16  772.4 1368.8 2141.2  1.51 b 2.24 1.98 

600 Powder 1168.83 a 3084.33 4253.16  802.1 1320.0 2156.0  1.40 d 2.35 1.97 

800 Powder 1141.90 b 3050.26 4192.16  752.9 1497.1 2250.0  1.51 b 2.04 1.86 

SEM -- 5.41 44.97 44.43  16.0 55.9 48.5  0.0211 0.0994 0.0506 

P-value -- * ns ns  ns ns ns  * ns ns 
          

ns- Differences were non-significant     *- Differences were significant (p<0.05). 

 
 

Table 3. Influence of different levels of L-carnitine on performance of chickens. 
 

Levels of L-carnitine (mg/kg feed) 
 Feed Intake (g)  Body weight gain (g)  Feed conversion ratio(g/g) 

 1-21d 21-42d 1-42d  1-21d 21-42d 1-42d  1-21d 21-42d 1-42d 

0.00  1132.86 b 3050.35 4183.21  699.63 b 1298.27 1998.40 b  1.62 a 2.34 2.09 a 

400  1155.73 a 3081.43 4237.33  769.72 a 1340.32 2110.02 ab  1.49 b 2.30 2.01 ab 

600  1154.95 a 3050.38 4205.33  787.22 a 1367.78 2171.67 a  1.43 c 2.24 1.94 ab 

800  1147.78 ab 3037.80 4185.58  773.93 a 1452.98 2226.92 a  1.48 bc 2.09 1.88 b 

SEM  3.827 31.80 31.42  11.33 39.59 34.28  0.0149 0.0703 0.0358 

P-value  * ns ns  * ns *  * ns * 
 

ns- Differences were non- significant; *- Differences were significant (p<0.05). 
 
 
 

Table 4. Influence of   L-carnitine on carcass chemical composition of chickens. 
 

Types of  L-carnitine Protein (%) Fat (%) Ash (%) 

Liquid forms 20.61 3.27 1.16 a 

Powder forms 20.80 3.96 1.09 b 

SEM 0.168 0.126 0.013 

P-value ns ns * 
 

ns- Differences were non- significant;  *- Differences were significant (p<0.05). 
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Table 5. Interactions between types and levels of L-carnitine on tibia of chickens. 
 

Levels of L-carnitine mg/kg feed Types of L-carnitine Calcium (%) Phosphorus (%) 

0.00 -- 6.30  b 3.00 

400 Liquid 8.90 b 4.40 

600 Liquid 8.80 b 4.00 

800 Liquid 10.20 b 3.70 

0.00 -- 7.40 a 4.90 

400 Powder 7.50 b 3.20 

600 Powder 8.90 b 4.30 

800 Powder 9.50 b 4.10 

SEM -- 1.80 0.70 

P-value -- * ns 
 

ns- Differences were non-significant; *- Differences were significant (p<0.05). 

 
 
 
early age as their gut is not fully developed. Moreover, 
carnitine supplementation in diet will not have positive 
effect, it should be in combinations with some precursors 
or birds that are under stress conditions. In this study, 
supplementations of L-carnitine at 800 mg/kg feed during 
the course of this experiment (1-42d) increased 
significantly in body weight gain and FE, where as, calcium 
levels in tibia have no effect on feed intake. 
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