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ABSTRACT: The purpose of this study was to see how supplementing with L-carnitine 

affected the productive and reproductive performance of Mamoura chickens from 36 to 

48 weeks of age during the winter season. A total number of 132 Mamoura laying hens 

(120 hens + 12 cocks), 36 weeks (wk.)-old, was used in a completely randomized 

design and randomly assigned into four dietary treatments as follow: L-carnitine at 0, 

150, 300 and 450 mg/kg, each group was included on three replications (10 hens +1 

cock in each replicate) and was kept until 48 weeks of age. Results revealed that 

supplementing different levels of L-carnitine resulted insignificant improvement in feed 

intake, laying %, fertility, hatchability % of fertile egg and hatchability % of setting 

egg. Also, the results showed that egg weight, egg mass, Chick weight at hatch liver 

weight % and heart weight % were significantly increased by feeding diets 

supplemented with L-carnitine. In hens fed diets supplemented with L-carnitine, feed 

conversion, mortality percent, serum albumin, cholesterol, serum triglycerides, low 

density lipoprotein, and aspartate transaminase enzyme levels were all significantly 

lower. It could be concluded that dietary L-carnitine fortified with300 or 450 mg/kg for 

Mamoura laying hens in winter led to improvement in productive and reproductive 

traits.  
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INTRODUCTION 

The world food consumption pattern has 

changed over the last decades, with 

consumers becoming more and more 

aware of food quality attributes. 

Nowadays, quality attributes include not 

only nutritional and sensory aspects, but 

also food safety and environmental and 

animal wellbeing during rearing (Castillo 

et al., 2007). Environmental conditions 

had direct effect on poultry production. 

Heat stress interferes and suppresses 

productive efficiency by reducing growth 

performance and immune response (Lara 

and Rostagno, 2013). L-carnitine adding 

in diets reduces the amount of long-chain 

fatty acids availability for esterification to 

triacylglycerols and storage in the adipose 

tissue, also, L-carnitine has antioxidant 

properties (Xu et al., 2003).  

Because of its favorable effects on raising 

resistance to metabolic disorders, 

avoiding some diseases, strengthening the 

immune system, improving poultry 

performance, and playing a role in 

metabolic and physiological processes, 

carnitine is an alternative food 

supplement in poultry diets Carrol et al., 

2001, Gropp et al., 1994, MAST et al., 

1999 . Carnitine having nearly the same 

effects of vitamins takes part in many 

metabolic roles in organism, such as lipid 

catabolism and production the energy 

(Walter et al., 2000, Carrol et al., 2001). 

The diets of broilers and quail contain a 

high amount of cereal grains, which 

provide modest levels of L-carnitine 

Walter et al., 2001. Therefore, when 

metabolic demands increase, insufficient 

endogenous L-carnitine synthesis 

combined with a limited dietary L-

carnitine supply could become limiting  

 

for metabolic requirements (Buyse et al.,  

2001) .  

The metabolic function of L-primary 

carnitine appears to be the transport of 

long-chain fatty acids into the 

mitochondria for Beta oxidation and 

energy production. L-carnitine production 

in the cells, in combination with food 

intake, is thought to be sufficient for 

proper function. When energy needs are 

high (as in fasting-growth broilers and 

cold temperatures). L-carnitine 

availability could become a limiting 

factor in oxidative metabolism. 

According to Olkowski et al. (2007) the 

level of cardiac L-carnitine in broilers 

with heart failure was lower than in 

normal broilers. Adding L-carnitine 

supplementation from exogenous source 

may be useful in certain cases. Increasing 

metabolic oxygen demand as well as 

pulmonary hypertension, cold 

temperatures can enhance ascites 

susceptibility (Stolz et al., 1992). 

However, little is known regarding 

changes in broilers grown in a low 

temperature setting, physiological 

measures serum biochemical for example  

serum protein and triglyceride (Zhang et 

al., 2010; Kheiri et al., 2011), cardiac and 

oxidative capabilities, and liver enzymes 

activity  (AST and ALT) were raised  

(Yersin et al., 1992; Biswas et al., 1995; 

Diaz-Cruz et al., 1996). Therefore, the 

purpose of this study was to discover how 

L-carnitine supplementation affected the 

productive and reproductive traits of 

Mamoura chickens over the winter 

season.  
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MATERIALS AND METHODS 

Birds and management: 

This study was carried out at El – Serw 

poultry Research Station, Animal 

Production Research Institute, 

Agricultural Research Center, Ministry of 

Agriculture, Egypt. It was carried out 

during December to February months 

(winter conditions).   One hundred and 

thirty two Mamoura chickens (120 

hens+12 cocks) 36 wks-old were used 

weighed and distributed into four 

experimental groups (30 females + 3 

meals) each.  According to the treatment 

groups, the chickens were arranged in a 

completely randomized design. Each 

treatment group was consisted of three 

replicates (10 hens+ 1 cock) each, and 

was kept until 48 weeks of age.  Chickens 

were reared under similar hygienic, 

environmental and managerial conditions. 

Feed and fresh water were available all 

the time through the experimental period. 

Four dietary treatments were used as 

follow: L-carnitine at 0, 150, 300 and 450 

mg/kg, each group was included on three 

replications (10 hens +1 cock in each 

replicate) and was kept until 48 weeks of 

age.  The composition and calculated 

analysis of the basal diets are shown in 

Table 1. 

Data collection and estimated 

parameters: 

Productive and reproductive 

performance 

Body weight of hens was recorded at the 

beginning and the end of the experimental 

periods. Body weight gain was calculated 

through the experimental period (36–

48wks of age). Egg number (EN) and 

feed consumption (FC) were recorded 

while egg mass was calculated (EM; egg  

 

number × average egg weight) for each 

replicate then averaged and expressed per 

hen throughout the experimental period 

(36-48 weeks of age). Laying rate (LR; 

%) was also calculated (total EN 

produced/ total hen* 100) per each 

replicate. Feed conversion ratio (FCR; g 

feed/ g eggs) was calculated through the 

same period. Dead birds were recorded 

daily during the experimental period (36 - 

48 weeks of age) and then hen's viability 

(%) was calculated through the 

experimental period. Body weight gain 

was calculated through the experimental 

period (36–48wks of age). 

Hatching traits  

A total of 600 suitable hatching eggs (150 

eggs per each treatment) were collected 

and stored in a cold-humid area, then set 

in the incubator and incubated at 37.6 ºC 

and 56 % relative humidity. Eggs had 

been turned every 1 hour until they 

transferred to the hatching compartment 

at the 18st day of incubation. Eggs were 

examined by candling at day 18 of 

incubation and infertile eggs were 

removed. The hatching compartment was 

kept at 37.0 ºC and 65 % relative 

humidity until the end of hatching 

through incubation period. Fertility, 

hatchability and embryonic mortality 

percentages were calculated. And the 

hatched chicks were also weighed  

Blood serum biochemical analysis: At 

the end of the 48th week of age, blood 

samples were collected in centrifugation 

tubes from three hens for per each 

treatment without anticoagulant and kept 

at room temperature for one hour to clot. 

The samples were centrifuged at 3500 

rpm for 15 minutes to separate clear 

serum. After that, serum total protein, 
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triglycerides, cholesterol .High density 

lipoprotein, low density lipoprotein and 

liver enzymes activities (aspartate "AST, 

U/L:" and alanine amino transaminases 

"ALT, U/L) were calorimetrically 

determined using commercial Kits. 

Slaughter traits: At the end of 48 week 

of age, three hens from each treatment 

group were randomly taken; slaughtering 

and individually weighed pre-

slaughtering and post complete bleeding. 

Then, scalding, feather picking and 

evisceration were performed and different 

body parts, organs and abdominal fat 

were dissected and weighed. Relative 

weights of carcass traits were expressed 

to live weight. 

5. Economic efficiency and net return 

Economical efficiency and net return 

were calculated according to the prices of 

L-carnitine (450 LE / one kg), fertile one 

egg of Mamoura hen (2.00 LE) and one 

hatched chicks 3.0 LE) prevailing during 

experimental period:  

Total cost LE = Total price of fertile eggs 

LE + Total price of L-carnitine LE 

 EEF = economic efficiency = (Net return 

LE / Total cost LE).  

REEF = Net return % of control = net 

return of each group / net return of 

control 

6. Statistical analysis: Data obtained 

were statistically analyzed using the 

general linear model of SAS (2004), as 

follows: Yik = μ + Ti + eik 

Where: Yik = an observation; μ= Overall 

mean; T= Effect of L-carnitine 

supplementation level; i= (1,2,.. and 4); 

and eik= random error. The significant 

differences among treatments means were 

tested by Duncan’s multiple range test 

(Duncan 1955). 

 

RESULTS AND DISCUSSION 

Productive Performance Traits: 

As shown in Table 2, the results of egg 

number in the current study showed that 

all dietary treatments did not actually 

differ from comparing with the control 

diet. The same manner was noticed in 

respect of feed intake where, no 

significant alternations were reported due 

to feeding on different levels of L-

carnitine comparing with the hens fed the 

control diet. On the other hand, the diets 

supplemented with 300 and 450 mg L-

carnitine /kg diet led to a significant 

increase (P≤0.05) in egg mass by 22.35 

and 20.16% respectively compared to the 

control diet. 

Some scientific publications illustrated 

that the considerable increase in egg 

laying (egg number or egg mass) as a 

results of adding l-carnitine in layer’s diet 

could be attributable to increasing fatty 

acid - oxidation to adenosine 

triphosphate, resulting in enhanced 

energy yields by improving fatty acid and 

energy usage (Neuman et al. 2002). In 

addition, Agarwal and Said (2004) 

reported that L-carnitine improves fatty 

acid oxidation, which invigorates 

estrogen and progesterone biosynthesis 

by raising the production of the reducing 

equivalents required for the cholesterol 

side-chain cleavage reaction and these 

two factors partnership to promote 

ovarian small follicle growth and 

maturation, as well as speed up the 

ovulation process.  

According to Al-Daraji and Tahir (2013) 

L-carnitine is an amino acid generator 

that improves the creation and secretion 

of albumin layers by boosting lipoprotein 

precursor synthesis in the liver, which is 

then deposited into the oviduct, resulting 



Mamoura breeders, hatchability, laying performance, L-carnitine, 

175 

 

in a rise in the proportion of laying rate 

and egg weight. Because albumen is 

formed from ovomucin, specifically -

ovomucin, the increase in egg mass is 

likely related to an increase in metabolic 

level in magnum and/or increased activity 

of the shell gland, which may boost -

ovomucin secretion when hens' diets are 

added with L-carnitine (USDA 2000). 

The results in the present study are 

agreement those of Al-Hayani (2012) and 

Awad et al. (2016), who found that 

addition of guinea fowl with 300 mg L-

carnitine/kg diet increased egg quantity 

and egg weight. According to Kazemi-

Fard et al. (2015), supplementing laying 

hens' diets with L-carnitine had a positive 

impact on egg production and egg mass. 

According to the current findings, laying 

hens fed a diet enriched with varied doses 

of L-carnitine consumed almost the same 

amount of feed. These results could be 

attributed to the fact that hens can adjust 

their feed intake based on their 

productivity and the calorie contents of 

the diet.   Our findings in the line with 

those of Parizadian et al. (2011) and 

Kazemi-Fard et al. (2015), who 

discovered that addition of L-carnitine, 

had no effect on feed consumption.  

Feed conversion ratio of hens fed diets 

with 150, 300, and 450 mg L-carnitine 

/kg improved by 17.04, 21.36, and 21.81 

percent, respectively, and this finding 

could be resulting from an increase in egg 

laying and egg mass, also, an 

modification for the better in the 

coefficient of nutrients digestibility. The 

present results are consistent with those 

of Al-Hayani (2012), Kazemi-Fard et al. 

(2015), and Awad et al. (2016), who 

found that adding L-carnitine to the diet 

enhanced feed conversion ratio. L-

carnitine protects cells from osmotic 

stress and acts as a second line of defense 

against reactive oxygen species and their 

derivatives by breaking free-radical chain 

reactions (peroxidation termination) and 

preventing unwanted oxidation reactions 

(Arenas et al. 1998). When compared to 

the other groups, the eggs from laying 

hens fed a diet containing 450 mg L-

carnitine / kg were the highest. 

Supplementing the diet with L-carnitine 

had no effect on feed consumption (Table 

2). In comparison to the other groups, 

laying hens fed diets containing three 

hundred and four hundred and fifty mg L-

carnitine/kg had the best feed conversion 

ratio. 

Hatching Traits 

Dietary L-carnitine supplementation had 

no effect on fertility %, hatchability % of 

fertile eggs, or hatchability % of laying 

eggs; however it did have an effect on 

embryonic mortality percent and chick 

weight at hatch. The rate of embryonic 

death was reduced by 2.69 percent. 

Dietary L-carnitine supplementation (150, 

300, and 450 mg/kg) increased weight 

loss by 7.51 percent and 10.28 percent, 

respectively. Dietary L-carnitine 

supplementation (300 and 450 mg/kg) 

increased chick weight by 3.62 and 3.17 

percent, respectively, however chick 

weight produced from laying hens given 

150 mg/kg fell by 4.24 percent as 

comparing with  control group. The 

improvement in hatchability as well as 

decrease in embryonic mortality could be 

attributable to an increase in L-carnitine 

content in the egg yolk caused by food 

supplementation (Peebles et al., 2007).  

Furthermore, L-carnitine may  enhancing 

growth stage of avian embryonic and 

hatched chicks by improving the 
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production of energy which incidence in 

mitochondria, which resulted in decrease 

the  late dead of embryos, especially 

during the piping stage, because it work 

as an antioxidant to scavenge free radicals 

(Zhai et al., 2008). Fertility % from hens 

fed diets supplemented with one hundred 

and fifty, three hundred, and four hundred 

and fifty  mg L-carnitine / kg were 

improved by 0.31, 1.89, and 2.52 percent, 

respectively, and this may be attributed to 

the fact that L-carnitine adding increases 

egg productivity, sperm concentration 

and semen quality. Sarica et al. (2007) 

obtained similar results in Japanese quail, 

reporting that supplemented dietary L-

carnitine boosted fertility % without 

having any significant impacts. Dietary 

L-carnitine supplementation dramatically 

enhanced egg fertility in Domyati ducks, 

according to Awad et al. (2016). 

Hatchability % of fertile eggs was 

increased by 4.63 % in the current study 

for eggs produced by chickens fed a diet 

added with four hundred and fifty L-

carnitine/kg. Furthermore, the 

hatchability % of setting eggs was raised 

by 5.66 % for the same groups. 

Carcass traits: 
Table 4 shows the effects of feeding on 

diets contained varying levels of L-

carnitine on body weight and carcass 

parameters. The current results illustrated 

that different levels of L-carnitine had no 

effect on ultimate body weight when 

compared to a control diet. Addition LC 

by 300 mg/kg and 450 mg/kg, final body 

weight increased by 3.26 % and 3.48 % 

respectively, but adding 150 mg/kg L-

carnitine, final body weight was lower 

than the other dietary treatments. The 

effects of adding of dietary LC on carcass 

characteristics are shown in Table 4 

(expressed as percentages of LBW). By 

supplementing varied L-carnitine levels 

to the diets, carcass % was greatly 

improved, while abdominal fat % was 

significantly lowered as compared to the 

control. When hens fed diets 

supplemented with different levels of L-

carnitine were compared to the control, 

carcass improvement % ranged from 1.12 

percent to 6.73 %, while abdominal fat % 

dropped from 23.3 to 64.01 %.  

 In general, increasing L-carnitine to the 

diet may improve the ultimate live body 

weight and decrease un-edible 

components, resulting in a higher carcass 

percentage. The results of this study 

accord with those of Oladele et al. 

(2011), who observed that increasing the 

amount of L-carnitine in broiler diets 

enhanced dressing carcass percentage 

considerably (P0.05). In addition, Abdel-

Fattah et al. (2014) found that 

supplementing diet of quails with L-

carnitine (400 mg/kg food) raised their 

dressing percentage considerably. 

Daskiran and Teeter (2001) found no 

significant change in broiler dressing % 

in response to dietary L-carnitine. Sarica 

et al. (2005) discovered that carcass 

weights and yields were insignificantly 

improved not Japanese quail on a diet 

containing 200 mg LC/kg. L-carnitine 

may play a role in facilitating the removal 

of short and medium-chain fatty acids 

from the mitochondria that accumulate as 

a result of normal and abnormal 

metabolism, as well as promoting the -

oxidation of these fatty acids to generate 

adenosine triphosphate energy and 

improve energy utilisation (Xu et al., 

2003 ). These present findings are 

comparable to those of Parsaeimehr et al. 

(2014), who discovered that feeding 
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broiler chickens with L-carnitine (300 

mg/kg) dramatically reduced belly fat 

percentage. In Japanese quail, dietary L-

carnitine boosted fertility (percent) 

without having any significant side 

effects. Supplementing with dietary L- 

carnitine had no influence on gizzard 

percent. Supplementation of L-carnitine 

to the experimental diet reduced gizzard 

percent, which agrees with Rabie and 

Szilagyi (1998), who reported that 

gizzard weight was reduced.  

Blood Serum Constituents 

Due to dietary L-carnitine 

supplementation, all examined serum 

components were significantly (P≤ 0.05) 

modified (Table 5). The highest  levels of  

total protein were found in groups of hens 

fed diets containing 150 and 300 mg L-

carnitine / kg (8.2 and 8.53 mg/dl, 

respectively), whereas the lowest total 

protein values were showed in the control 

hens which fed diet contained 6.8 and 

7.76 mg LC/kg diet. Adding of three 

hundred and four hundred and fifty mg L- 

carnitine /kg resulted in increased levels 

of blood serum albumin.  In comparison 

with the other groups, hens fed diets with 

three hundred and four hundred and fifty 

mg L-carnitine/kg diet had the lowest 

cholesterol levels (131 and 79.3 mg/dl). 

In comparison to other treatments, hens 

fed a diet supplemented with 450 mg L-

carnitine/ kg and those fed a diet 

containing 300 mg L-carnitine/ kg had the 

lowest average triglyceride levels. The 

addition of L-carnitine to the laying diet 

reduced LDL values in all treatment 

groups as comparing with the control 

group. HDL values, on the other hand, 

were considerably higher in all treatment 

groups as compeer with control diet. 

When compared to other treatments, 300 

mg L-carnitine/kg have the highest levels 

of HDL (18 mg/dl), while the lowest 

levels of LDL (26.33 and 28.3 mg/dl) 

were achieved with groups of hens fed 

diets containing three hundred and four 

hundred and fifty mg L-carnitine/kg, 

respectively.   

By addition of different levels of L-

carnitine than the control group, liver 

AST and AST enzymes were reduced. 

The metabolic condition of Mamoura 

laying hens and their health as modified 

by food L-carnitine supplementation 

throughout the winter season were 

evaluated using blood serum components. 

In hens fed a diet with LC, blood serum 

cholesterol levels were reduced by 0.68, 

30.79, and 58.1 percent, respectively. In 

comparison to those feeding the control 

group, they were supplemented with one 

hundred and fifty, three hundred, and four 

hundred and fifty mg L-carnitine/kg, 

respectively.  

Addition of L-carnitine reduced serum 

total cholesterol mostly through a drop in 

cholesteryl esters.   Furthermore, it could 

be linked to a rise in biliary sterol 

excretion or a rise in cholesterol to bile 

acid conversion (Augustyniak and 

Skrzydlewska 2009). In hens fed diets 

containing three hundred and four 

hundred and fifty mg L-carnitine/kg, 

serum triglycerides were reduced by 30.2 

and 39.63 percent, respectively. These 

could be as a result of boosting fatty acid 

oxidation by enhancing fatty acid transit 

capacity to the inner mitochondrial 

membrane. Furthermore, L- carnitine 

boosts lipase activity while decreasing 

lipoprotein lipase activity, resulting in an 

increase in fatty acid concentration in 

serum by speeding up the breakdown of 

TG to glycerol and fatty acids (Maritza et 
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al., 2006). Several studies have confirmed 

the benefits of L-carnitine in the 

regulation of blood lipids, which include 

total cholesterol and triglycerides 

(Ardekani et al., 2012). The current 

findings are consistent with those of 

(Elgazzar et al., 2012), Fallah and 

Mirzaei (2016), who discovered that 

dietary fortified with L-carnitine resulted 

in a significant decrease in blood total 

cholesterol and AST and ALT when 

comparing with the control diet.                                      

Economic efficiency: 

Calculations were made using the prices 

of L-carnitine and fertile Mamoura hen's 

eggs and chicks as given in Table for the 

year 2021. (6). Dietary L- carnitine 

supplementation (300 and 450 mg/kg) 

increased net return by 8.85 and 57.32 

percent, respectively. For the control, 150 

mg/kg, 300 mg/kg, and 450 mg/kg 

treatments, the economic efficiency was 

9.83, 7.82, 10.65, and 15.63, respectively. 

In comparison to other treatments, 

450mg/kg had the best net return and 

economic efficiency. An increase in 

hatchability and a decrease in embryonic 

mortality could reflect the improvement 

in EE.                                                                          

CONCLUSION 
According to the current resulting, dietary 

L-carnitine fortified with three hundred or 

four hundred and four hundred and fifty 

mg/kg diet might be used to maximize 

and increase net return and economic 

efficiency, as well as productive and 

reproductive performance of mamoura 

hens during the winter season; as a result, 

taking L-carnitine supplements is strongly 

suggested. 
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Table (1): Composition and calculated analysis of the basal diet 

Ingredients % Layer 

Yellow Corn 

Soybean meal (44%) 

Corn gluten (60%) 

Wheat bran 

Di-calcium phosphate 

Limestone 

Vit.&Min. Premix
1 

NaCl 

DL.Methionine 

Total 

64.00 

22.50 

1.58 

1.68 

1.40 

8.14 

0.30 

0.30 

0. 10 

100 

Calculated Analysis
2 

Crude protein % 

ME ( Kcal / kg) 

Crude fat % 

Crude fiber % 

Calcium % 

Av.phosphorus % 

Lysine % 

Methionine % 

Methi+ Cyst % 

16.10 

2730 

2.87 

3.30 

3.43 

0.39 

1.10 

0.40 

0.68 

1- Each 3 kg of the Vit and Min. premix manufactured by Agri-Vit Company, Egypt contains: 

Vitamin A 10 MIU, Vit. D 2 MIU, Vit E 10 g, Vit. K 2 g, Thiamin 1 g, Riboflavin 5 g, 

Pyridoxine 1.5 g, Niacin 30 g, Vit. B12 10 mg, Pantothenic acid 10 g, Folic acid 1.5 g, Biotin 50 

mg, Choline chloride 250 g, Manganese 60 g, Zinc 50 g, Iron 30 g, Copper 10 g, Iodine 1g, 

Selenium 0. 10 g, Cobalt 0.10 g. and carrier CaCO3 to 3000 g.  

2- According to Feed Composition Tables for animal and poultry feedstuffs used in Egypt 

(2001)  
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Table (2): Effect of different levels of L-carnitine supplementation on laying 

performance of Mamoura hens 

Sig Pooled 

SEM 

L-carnitine levels (mg/kg)) 
Parameters 

450 300 150 control 

N.S 0.56 16.45 16.75 15.9 13.69 Egg number / day 

N.S 1.87 54.84 55.83 53.01 45.63 Laying rate % 

* 0.40 55.53
a 

55.04
a 

54.72
ab 

52.84
b 

Egg weight (g) 

* 0.86 30.84
a 

30.72
a 

28.97
a 

24.11
b 

Egg mass (kg / hen) 

N.S 0.73 104.7 106.4 105.7 105.9 Feed intake (g/hen/d 

* 0.12 3.44
b 

3.46
b 

3.65
b 

4.4
a 

Feed conversion ratio (g feed/g egg) 
a,b,c,d :means in the same row bearing different superscript are significantly different ( P ≤ 

0.05; NS= Non significant 

 

Table (3): Effect of different levels of L-carnitine supplementation on reproductive 

performance of laying hens 

Sig Pooled 

SEM 

L-carnitine levels (mg/kg)       
Parameters 

450 300 150  control 

N.S 0.91 85.71 85.18 83.86 83.60 Fertility % 

N.S 1.22 90.27 86.95 85.89 86.27 Hatchability of fertile egg % 

N.S 1.06 77.37 74.07 72.03 73.22 Hatchability of setting egg % 

* 0.55 9.72
b 

13.04
a 

13.72
a 

14.1
a 

Mortality % 

* 0.39 38.69
a 

38.86
a 

35.91
b 

37.5
a 

Chick weight at hatch (g) 
a,b,c,d :means in the same row bearing different superscript are significantly different ( P ≤ 

0.05) 

 

Table (4): Effect of different levels of L-carnitine supplementation on live body weight 

and carcass traits of laying hens 

Sig Pooled 

SEM 

L-carnitine levels (mg/kg)) 
Parameters 

450 300 150 control 

N.S 0.031 1960 1915 1810 1795 Initial body weight (g) 

N.S 0.023 1900 1896 1801 1836 Final body weight (g) 

N.S 0.78 68.78 65.22 65.77 64.44 Carcass % 

* 0.25 1.22
d
 1.9

c
 2.6

b
 3.39

a
 Abdominal fat % 

* 0.08 2.53
ab 

2.74
a 

2.57
ab 

2.2
b 

Liver % 

* 0.02 0.6
a 

0.50
bc 

0.56
ab 

0.44
c 

Heart % 

N.S 0.07 1.67 1.55 1.72 1.76 Gizzard % 
a,b,c,d :means in the same row bearing different superscript are significantly different ( P ≤ 0.05  
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Table (5): Effect of different levels of L-carnitine supplementation on some 

biochemical traits of blood serum of laying hens 

Sig Pooled 

SEM 

L-carnitine levels (mg/kg)) 
Parameters 

450 300 150 control 

* 0.28 7.76
ab 

8.53
a 

8.2
ab 

6.8
b 

Total protein 

* 0.08 2.26
ab

 2.63
a
 2.2

ab
 2.0

b
 Albumin 

* 18.0 79.3
b
 131

ab
 188

a
 189.3

a
 Cholesterol 

* 44.9 497.6
c
 575.3

bc
 733.3

ab
 824.3

a
 Triglyceride 

* 0.67 15.67
b
 18

a
 14.67

b
 12

c
 HDL 

* 0.66 28.3
c
 26.33

d
 30

b
 32

a
 LDL(mg/dl) 

* 9.98 259.3
b
 213

c
 266.0b 298.3

a
 AST 

* 1.35 23
b
 28

ab
 30

ab
 32

a
 ALT 

a,b,c,d :means in the same row bearing different superscript are significantly different ( P ≤ 0.05 

); HDL= high density lipoprotein; LDL= Low density lipoprotein; AST= Aspartate 

transaminase; ALT= Alanine transaminase 

 

 

 

 

 

Table (6): Effect of dietary L-carnitine supplementation on economical efficiency (EE) 

for Mamoura chickens at the end of experimental period. 

L-carnitine 

Items 450 mg/kg 300 

mg/kg 

150 mg/kg Control (0) 

150 150 150 150 No. of fertile eggs 

300 300 300 300 Cost of fertile eggs (LE)* 

1.78 1.2 0.6 0 L-caritine cost / hen  (LE) 

301.78 301.2 300.6 300 Total cost (LE) 

116.05 111.1 108.04 109.83 No.of hatched chicks 

348.15 333.3 324.12 329.49 Total price of hatched chick(LE) 

46.37 32.1 23.52 29.49 Net return (LE )  

15.63 10.65 7.82 9.83 EEF 

157.23 108.85 79.75 100 REEF 
*L.E = Egyptian pound; EEF= Economic efficiency; REEF= Relative economic efficieny 
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 انمهخص انعربى

كارويتيه عهي الأداء الإوتاجي وانتىاسهي نذجاج انمعمورة خلال فصم انشتاء-تأثير إضافت ال  

 
 ياسر صذيق رزق ، ملاك مىصور بشاري ، حىان محمذ ،حسه عبذ انكريم

اٌضيضة –اٌذلي  –ٚصاسة اٌضساعت  –ِعٙذ بحٛد الإٔخاس اٌحيٛأي ِشوئ اٌبحٛد اٌضساعيت   

 

واسٔيخيٓ ٌٍعٍيمت عٍي الأداء الإٔخاصي ٚاٌخٕاسٍي ٌذصاس -دساست حأريش اظافت اٌـ اي ٘ٛء ٘زا اٌبحذ اصشا اٌٙذف ِٓ

 163اسبٛع ِٓ عّش اٌذصاس. حُ اسخخذاَ ِا صٍّخٗ  84ِٓ  اٌي 63اٌّعّٛسة خلاي فصً اٌشخاء ٚرٌه في اٌفخشة 

صّيُ حاَ اٌعشٛائيت ٚحُ حٛصيعٙا أسبٛع ، اسخخذِج في ح 63ديه( عّش  13فشخت +  131)ِعّٛسة دصاصت بياض 

فشخاث  11ديٛن / ِعاٍِت( ٚرلارت ِىشساث ٌىً ِعاٍِت حضشيبيت ) 6فشصت +  61عٍي أسبعت ِعاِلاث حضشيبيت  )

-بذْٚ اظافت ا ايديه / ِىشسة(. ٚلذ حُ حٛصيع اٌبحذ في أسبعت ِعاِلاث حخشيبيت وّا يٍي، اٌعٍيمت اٌّماسٔت  1+ 

واسٔيخيٓ / وضُ عٍيمت، بيّٕا اٌّعاٍِت اٌزاٌزت ٚاٌشابعت حشًّ اٌخغزيت عٍي اٌعٍيمت -ايٍِضُ ِٓ  151، واسٔيخيٓ 

واسٔيخيٓ/ وضُ عٍيمت. أٚظحج إٌخائش أْ اٌّسخٛياث اٌّخخٍفت اٌّعافت -ِضُ اي 851 ٚ 611الأساسيت ِعافا اٌيٙا 

اٌخصٛبت ٚاٌفمس ِٓ يط ٚٚاسخٙلان اٌعٍف ِٚعذي أخاس اٌبواسٔيخيٓ أدث اٌي ححسٓ غيش ِعٕٛي في -ِٓ اي

اٌبيط اٌّخصب ٚاٌىٍي. ِٓ ٔاحيت أخشي فمذ ٚصذ ححسٓ ِعٕٛي في ٚصْ اٌبيط ٚوخٍت اٌبيط ٚٚصْ اٌىخىٛث 

واسٔيخيٓ. ٚلذ ٚصذ أخفاض ِعٕٛي في وً -عٕذ اٌفمس ٚٚصْ اٌىبذ ٚاٌمٍب % باٌخغزيت عٍي علائك ِعاف اٌيٙا اي

يشَ ٚاٌىٌٛيسخيشٚي ِٚسخٛي اٌضٍسشيذاث اٌزلاريت ٚاٌٍيبٛبشٚحيٓ ِٓ ِعذي اٌخحٛيً اٌغزائي ٚإٌفٛق% ٚأٌبيِٛيٓ اٌس

 واسٔيخيٓ.  -في اٌذصاصاث اٌّغزاٖ عٍي عٍيمت ِعاف اٌيٙا اي   AST ِٕخفط اٌىزافت ٚ

ِضُ ٌىً وضُ عٍيمت  851أٚ  611واسٔيخيٓ بّسخٛي -اٌخلاصت أْ ٔخائش اٌبحذ اٌحاٌي اٚظحج أْ اظافت اي

 .اٌخٕاسٍياء يحسٓ ِٓ الأداء الأخاصي ٌٚذصاس اٌّعّٛسة في فصً اٌشخ

 

 

 

                                                                                                                                 


