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 ABSTRACT 

Two hundred day-old unsexed broiler (Cobb 500) chicks were 

randomly distributed to four groups. The first (control) group was fed 

on starter (22% CP, 3100 Kcal/kg ME, 1.10% Lysine, and 0.48% 

Methionine) and finisher (20% CP, 3200 Kcal/Kg ME, 0.90% Lysine, 

and 0.35% Methionine) diets. The other three groups were fed on 

three starter and finisher isocaloric isonitrogenou diets with 2% lower 

protein content than the diets of control group with addition of graded 

levels of L-lysine HCl and DL-methionine to give 120%, 140%, and 

160% of the NRC (2000), At the end of starting period, the increased 

Lysine and Methionine content of the low-protein starter's rations 

didn't affect body weight and gain but increased the feed consumption 

and decreased the feed conversion ratio of the birds. At the end of 

finishing period, body weight, body gain, feed intake, and breast meat 

yield increased significantly with the increasing of synthetic amino 

acids in the diets, while the best feed conversion ratio was obtained 

with 120% amino acids level. Plasma uric acid level increased with 
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feeding broiler on low protein diets and with increasing of synthetic 

amino acids supplementation to the diets. Plasma Creatinine 

increased in the birds fed on low-protein diet supplemented with the 

highest synthetic amino acids level (160%). Plasma Calcium wasn't 

affected by the treatment while phosphorus increased in the birds fed 

on low-protein, DL-Methionine and L-lysine supplemented diets 

compared with the control group, which might be as indicator for 

enhanced growth of these groups. It could be concluded that the 

minimum levels of protein (20% and 18% for starting and finishing 

periods, respectively) in the broiler's diets supplemented with 120% of 

NRC requirements for Lysine and Methionine requirements ensure an 

optimum body weights, body gains, and feed conversion ratios with 

reduced plasma level of Uric acid but were inadequate to produce the 

highest breast meat yield. 

Kay words: Low-protein; Lysine; Methionine; Broiler. 

INTRODUCTION 

 It is generally believed that the provision of amino acids either free 

or usually in the form of protein, accounts for high proportion of the cost 

of practical diets for poultry. The ideal diets should exactly satisfy the 

requirements of the target species for amino acids, to achieve the 

maximum economic return. It is more economically efficient to use 

lysine and DL-methionine as pure supplements in producing mixed feed 

for broiler production rather than as components of intact protein. All 

amino acids supplied by the dietary protein become available to the 

animal during digestion and metabolism. Excess dietary protein increases 

heat production and water consumption which increase water content of 

the litter (Alleman and Leclercq, 1997).  
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An attempt to reduce the protein level of the diet would help to 

decrease the nitrogen excretion, diet cost, allow for use of alternate 

feedstuffs, and improve tolerance to heat stress. Reducing crude protein 

with amino acids supplementation of the diet support good growth and 

feed consumption of broilers (Yamazaki et al., 1998, Aletor et al., 2000) 

and may decrease the marketing age. Methionine and Lysine are 

considered to be the first and second limiting essential amino acids in 

chicks fed on corn-soybean meal diets. An important aspect of the 

protein and methionine interrelationship is the ability of both to act as 

lipotropic agents (Hueghebaert et al., 1994). Addition of methionine 

and/or lysine above the recommended requirement of broilers improves 

their performance in terms of body weight gain and food conversion 

efficiency (Ohta and Shbashi, 1995, Rezaei et al., 2004, Schutle et al., 

1997, Simon et al., 1995). The objective of this study was to evaluate the 

effect of reducing dietary protein with methionine and lysine 

supplementation on the growth performance and carcass characteristics 

of broilers. 

MATERIALS AND METHODS 

Two hundred day-old unsexed broiler (Cobb 500) chicks were 

randomly distributed to control and three experimental groups, 50 chicks 

in each. Birds were reared till the marketing weight (five weeks old) 

through two experimental periods, starting (0–2 weeks) and finishing (2–

5 weeks) periods. 

Two diets for the control group were formulated with nutrients 

proportions of dry matter according to NRC (2000). They were used as 

starter (22% CP, 3100 Kcal/kg ME, 1.10% Lysine, and 0.48% 

Methionine) and finisher (20% CP, 3200 Kcal/Kg ME, 0.90% Lysine, 

and 0.35% Methionine) diets. 
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Three treatment diets for both starting and finishing periods were 

formulated as isocaloric isonitrogenous diets with 2% lower protein 

content than the control diet with addition of graded levels of L-lysine 

HCl and DL-methionine to give a proportions of 120%, 140%, and 160% 

of the broiler's requirement (NRC, 2000) for Lysine and Methionine 

during the starting (1.32, 0.58; 1.54, 68; 1.76, 0.78% of both amino 

acids, respectively) and finishing (1.08, 0.42; 1.26, 0.49; 1.44, 0.56% of 

both amino acids, respectively) periods. The amino acids and nutrients 

contents of the rations were calculated according to their proportions in 

the used feed stuffs. The protein contents of the rations were checked out 

according to A. O. A. C. (1975) as shown in table (1). 

Table (1): Experimental rations used during the starting and finishing periods. 

Starter rations finisher rations 
Ingredients 

100% 120% 140% 160% 100% 120% 140% 160% 

Ground corn 49.5 59.2 59.0 59.0 55.0 63.0 63.0 63.0 

Soy bean meal 37.5 31.5 31.4 31.18 32.0 26.5 26.5 26.4 

Fish meal 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

Soya oil 7.40 3.60 3.60 3.50 8.20 5.50 5.30 5.00 

Di-calcium Phosphate 2.10 2.00 2.00 2.00 1.50 1.50 1.50 1.40 

Lime stone 0.70 0.60 0.50 0.50 0.50 0.50 0.40 0.40 

Common salt 0.40 0.40 0.40 0.40 0.40 0.40 0.39 0.40 

Vitamins mix.1 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Minerals mix. 2 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

L-lysine HCl - 0.24 0.45 0.67 - 0.18 0.36 0.54 

DL-methionine 0.15 0.24 0.25 0.35 - 0.07 0.15 0.25 

Chemical composition: 

Crude protein % 22 20 20 20 20 18 18 18 

ME Kcal/Kg 3100 3000 3000 3000 3200 3050 3050 3050 

Lysine% 1.10 1.32 1.54 1.76 0.90 1.10 126 1.44 

Methionine% 0.48 0.58 0.68 0.78 0.35 0.42 0.50 0.60 

1 Vitamin Mixture: Provided the following per kilogram of diet, vitamin A (retinyl acetate) 8800 IU; 

Cholecalceferol 2200 IU; DL- α-tocopheryl acetate, 11 IU; Menadion sodium bisulfite, 2.2 mg, 

Riboflavin 4.4 mg; D-calcium pantothenate, 8.8 mg; Nicotinic acid 44 mg; Pyridoxine hydrochloride, 

2.2 mg; Folic acid, 0.55mg; D-biotine, 0.11 mg; Thiamine hydrochloride, 25 mg; Vitamin B12, 6.6 

Чg; Choline, 220 mg; Ethoxyquine, 125 mg. 

2 Minerals mixture: provided the following per kilogram of diet; Mn, 60 mg; Zn, 50 mg; Fe, 30 mg; Cu, 

5 mg; I, 1.06 mg; Se, 0.1mg.  
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Feed intake, live body weight, body weight gain, and feed conversion 

were recorded weekly. At the end of the experimental period, three birds 

from each group were randomly chosen and weighed individually. Prior 

to slaughtering the birds, feed and water were withdrawn for 10 and 14 

hr, respectively. They were slaughtered and processed to determine the 

dressing percentage and carcass characteristics. 

Blood samples were drawn from the brachial veins of three chickens 

in each group at the end of the 5th week of age, and sera were separated 

and stored at -20 C˚. Sera were used to estimate serum levels (mg/dl) of 

Uric acid, Phosphorous, Calcium, and Creatinine according to the methods 

described elsewhere (Caraway, 1955; Goldenberg, 1966; Gindler, 1972; 

and Thomas, 1992, respectively). All measurable spectrophotometer's kits 

required for the estimation processes were obtained from Biomerieux 

(France) 

Statistical analysis: 

The collected data were analyzed by one way ANOVA using SPSS 

program, version 10 (SPSS
®
, 1999). 

Results and Discussion 

As shown in table (2), the increased Lysine and Methionine content 

of the low-protein rations didn't affect body weights and body gains but 

increased the feed consumption and decreased the gain to feed ratio (feed 

conversion) of the birds during the starting period, which was in 

agreement with the finding of Rezaei et al. (2004) and Shutle et al., 

(1997) and wasn't in agreement with the finding of Sell (1993).  
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Table (2): Different growth performances during the starting period (Mean ± SE).  

Experimental groups 
Performances 

100%                   120%                 140%                  160% 

Body weight  (g) 447 ± 5.7a 440 ± 0.8 a 444 ± 5.6 a 453 ± 8.3 a 

Body gain     (g) 404 ± 5.7 a 397 ± 8.0 a 401 ± 5.6 a 410 ± 8.3 a 

Feed intake  (g) 480 507 565 653 

Feed conversion 1.20 ± 0.02 c 1.3 ± 0.03 d 1.4 ± 0.02 b 1.6 ± 0.03 a 

 a-b- Means within the same row having different superscript are significantly different (P < 0.05). 

As shown in table (3), during the finishing period, the body weights 

and gains were compensated with increased feed intake expressing them 

by increased feed conversion ratios for the birds fed on low-protein, L-

lysine and DL-methionine-supplemented diets compared with the control 

group. There were no significant differences in the body weight and gain 

between the groups supplemented with 140% and 160% of NRC 

requirement for both amino acids and in the feed conversion ratios 

between the groups supplemented with 120% and 140% of NRC 

requirement for both amino acids. The first low-protein, amino acids-

supplemented diet (120%) gave higher feed conversion, body weight, 

and gain than the control group. There were no significant differences in 

body weight gain and feed conversion between the 120% and 140% 

amino acids-supplemented diets in the low protein diets. The highest 

values for feed intake, body weight, and gain might be due to the high 

digestibility and availability of Methionine and Lysine. Similar results 

were obtained by Mokhtar et al., (2007) but were not in agreement with 

the finding of Sell (1993) who stated no effect on the body weight and 

feed conversion with supplementation of low-protein diets by L-lysine 

and DL-methionine.  
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The interest is growing in studying the minimum dietary protein 

and amino acids levels to optimize poultry production and maximize the 

efficiency of protein use, therefore, the low-protein diet which contains 

120% of NRC requirement for Lysine and Methionine is considered as 

the more economic diet compared with the other groups.  

Table (3): Different growth performances during the growing period (Mean ± SE).   

Experimental groups 
Performances 

100% 120% 140% 160% 

Body weight   (g) 1585 ± 14.7
c 

1831 ± 32
 b

 1939 ± 32
 a

 1951 ± 24
 a

 

Body gain      (g) 1542 ± 15
 c
 1789 ± 32

 b
 1841 ± 23

 ab
 1898 ± 24

 a
 

Feed intake   (g) 2970 3027 3230 3523 

Feed conversion 1.93 ± 0.023
b
 1.71 ± 0.031

 c
 1.75 ± 0.026 

c
 1.86 ± 0.023

 a
 

a-b- Means within the same row having different superscript are significantly different (P < 0.05). 

Table (4) shows that, carcass, abdominal fat, and thigh meat yield 

were not affected by feeding low-protein diets those supplemented with 

L-lysine and DL-methionine but the breast meat yield increased with 

feeding of diet contained the highest levels of Lysine and Methionine 

(160% of NRC requirement). These results were similar to those of 

Mokhtar et al., (2007) and Waldroup et al., (1997) but were not in 

agreement with the finding of Sell et al., (1994) who find that, a 

reduction or no effect on breast meat yield occurred by reducing CP 

content of the diets-supplemented with L-lysine and DL-methionine. It 

could be concluded that the supplementation of low-protein diet with a 

minimal level of amino acids (120%) produced high feed conversion but 

was inadequate for production of high carcass yield.  
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Table (4): Carcass quality of the birds in the experimental groups (Mean ± SE). 

Experimental groups 
Performances 

100% 120% 140% 160% 

Carcass1          % 70.5 ± 0.7 a 69.4 ± 0.7 a 71.6 ± 1.6 a 70.4 ± 0.8 a 

Abdominal fat2  % 1.82 ± 0.09 a 1.60 ± 0.06 a 1.84 ± 0.09 a 1.83 ± 0.02 a 

Breast meat2    % 23.8 ± 0.47 c 25.7 ± 0.44 b 28.6 ± 0.65 a 29.7 ± 0.23 a 

Thigh meat2      % 16.4 ± 0.80 a 17.4 ± 1.30 a 16.7 ± 0.60 a 17.9 ± 0.30 a 

a-b- Means within the same row having different superscript are significantly different (P < 0.05). 

1   Percentage of body weight. 

2  Percentage of carcass weight. 

Table (5) shows that feeding of broilers on low-protein diet reduced 

significantly the level of Uric acid in the plasma as compared with the 

control group. However, the high levels of synthetic amino acids 

supplementation decrease the concentrations of Uric acid in the plasma 

compared with the low level of amino acids as indicator for the increased 

nitrogen excretion. The high Uric acid content of plasma with feeding 

high-protein diet (control) and low protein diet that supplemented with 

the highest level of amino acids (160%) might be due to the negative 

effect on the tissue metabolism (Namroud et al., 2008). These investigat-

ions were recorded with most of studies of feeding birds on low protein 

diets (Roberts et al., 2007, Keshavarz and Austic 2004). Plasma Creatinine 

level increased significantly with the highest levels of synthetic amino 

acid supplementation compared with the low supplementation levels and 

the control group, which might be attributed to the increased levels of 

Methionine as Methyl donors. This was in agreement with the finding of 

Chamruspollert et al., (2002), and wasn't agreed with that of Wilburn and 

Fuller (1975).  
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Table (5): Different blood parameters of the experimental groups (Mean ± SE).  

Experimental groups 
Performances 

100% 120% 140% 160% 

Uric acid mg/dl 5.50 a 4.10 c 4.80 b 4.90 b 

Creatinine mg/dl 0.44 b 0.43 b 0.44 b 0.51 a 

Calcium mg/dl 7.80 a 8.04 a 9.00 a 9.30 a 

Phosphorus mg/dl 5.40 a 6.00 b 6.20 b 6.80 c 

a-b- Means within the same row having different superscript are significantly different (P < 0.05). 

As shown in table (5), Plasma levels of Calcium were not affected 

by either protein reduction or synthetic amino acids supplementation of 

the diets but those of Phosphorus were significant increased with the 

levels of synthetic amino acids supplementation of the diets. The plasma 

Phosphorus concentration was considered as indirect indicator for 

thyroid (Sethi et al., 2008) and growth hormones (Carew et al., 1985) 

status in the body. The increased levels of plasma Phosphorus might be 

indirect indicators for the growth initiative effect of the used synthetic 

amino acids in the three experimental groups compared with the control 

group, which needs more investigations in the future. 

CONCLUSION 

It is possible to ensure the same productivity with financial benefits 

by feeding out feed with decreasing its protein content and corresponding 

utilizable Lysine and Methionine supplementation as with optimum 

protein content in feed. The minimum levels of protein (20% and 18% 

CP% for starting and finishing periods, respectively) in the diets 

supplemented with Methionine, and Lysine (120% of requirement) for 

broilers ensure an optimum body weight, body gain, and food conversion 
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with reduced Nitrogen excretion but were inadequate to produce the 

highest breast meat yield. Abdominal fat and thigh meat yield weren't 

affected neither by reducing the dietary protein nor supplementation of 

the diets by synthetic amino acids. The reduced Nitrogen excretion of 

birds fed on low-protein diets has an important environmental concern in 

the poultry houses. It was apparent that amino acids could be effective to 

replace a portion of concentrates, which is the more expensive part of the 

broiler's diets. 
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