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ABSTRACT 

The present work was carried out to study the effect of decreasing the dietary pro

tein content by 10% (LCP- diet) WIth supplementation of methionine (0, 0.1, and 

0.2 %) OVer the r ecommended level in broiler diets on growth p erformance. carcass 

quality. blood m etabolites. immune response. One day old Cobb chicks (120) were 

used. The chicks were distributed randomly into 4 groups and fed 23% or 20.8% CP 

for the starter diets. 20 or 18.2% CP for the grower and 18 or 16.2% CP for the fin

isher diets WIth different dietary methionine levels (0.5, 0.6 or 0.7%) for starter diets, 

0.4. 0.5 or 0.6% for the grower diet and 0 .32. 0.420r 0.52% for the finisher diets. re

spectivelyand 3200 Kcal ME/Kg. The chicks were vaccinated agatnst AVian influen

za. Newcastle and Gumboro diseases at proper time. The growth p erformance indices 

(body weight. feed intake and feed conversion ratio) were measured. Blood samples 

were collected from the broilers at 14. 2 1 and 28 days of age WIthout anticoagulant 

for separation of sera to detect titer of antibodies agatnst Newcastle disease vaccine 

using haemagglutination inhibition test (HI) as indicative of birds immune response 

in the dilIerent experimental groups and also at 42 days of age. blood samples col

lected for determination of serum metabolites. At the end of the experJment. 5 chicks 

from each group were slaughtered to obtatn some of the carcass tratts. 

The results revealed that body weight and feed conversion ratio of the broiler fed 

10% LCP-diet supplemented WIth 0.2% methionine above that recommended for the 

broilers Significantly improved on comparison to those fed the LCP diets supplement

ed WIth 0, 0.2% methionine. Feeding the broiler chicks the LCP-diet decreased the 

body weight gain and increased the feed conversion ratio. The abdominal fat % in the 

carcass of the broiler chicks fed LCP-diet supplemented WIth 0.2% methionine were 

lower than those fed on the diets supplemented WIth O. 0.2% methionine. Feeding 

LCP-diet supplemented WIth 0.2% methionine increased serum total protein. albu

min. and globulin and decreased serum total lipids. cholesterol. triglycerides. low 

denSity lipoprotein and high denSity lipoprotein. 

It could be concluded that feeding the broiler chicks on LCP-diet supplemented 

WIth 0.2% m ethionin e diet r esulted in better growth performance. lower total lipids, 
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cholesterol. trIglycerIdes. low density lIpoproteIn and hIgh densIty lIpoproteIn and 

hIgher total protein, albumIn, globulin In comparing to those fed 0 or 0.2% methIo

nIne supplemented dIet. Supplementing the low proteIn dIet With 0.2% methIonIne 

Improved the HI titer In the broilers vaccinated against NDVat 14, 21 and 28 days of 

age. 

INTRODUCTION 
Malnutrition has been Identified In many 

countries particularly In the developing coun

tries. MajOrity of malnourished people live In 

Asia and Africa (Iwe and O:nad1pe. 2001), 
thus negatively impacting on the physical and 

health condition of Its people. Poultry produc

tion Is one major mean of solVIng part of this 

problem (Nworgu et aI .. 2000). Feeding poul

try presents a great challenge to producers 

and nutritionists In several tropical countries 

as meeting the nutritional requirements for 

grOwing birds constitutes the majOrity of costs 

associated wtth poultry production (May et 

aI .. 1998), and certaJnly Is becoming an Issue 

of even greater slgnlficance as the prices of 

feed ingredients continue to rise. A large por

tion of that cost Involves In meeting the amino 

acid requirements of the birds (Corzo et aI .. 
2004; Elta et aI .. 2006). 

The amino aCid pattern proVIded In dlets 

must exactly matches the birds amino aCid 

requirements , excesses can be avoided conse

quently; protein accretion can occur wtth 

maximum effiCiency, excess dietary protein 

Increased heat production and water con

sumption which Increased moisture content 

of lltter (Alleman and Leclercq. 1997). Low

ering crude protein In the diet could reduce 

the feed costs and decreased nltrogen excre

tion (Nahm. 2002 and Namroud et aI .. 
2008). and allowed for using of a greater va

riety of feedstuffs (K1dd et aI .. 1996), whiCh 
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can be valuable In Itself as a method to in

crease flexibility In the choice of locally avaJIa

ble feed stuffs and potentially decreasing fluc

tuation In costs. Dietary protein level 

therefore, has major effect on growth perfor

mance and overall cost of finished product. So 

using of L-CP-dlet supplemented~ wtth amino 

acid for broiler feeding has been received 

greater Interests In the recent years In order 

to reduced feeding costs and environmental 

pollution (Namroud et aI .. 2008). The use of 

synthetic amino acid to meet the amino acid 

needs of broilers could result In production of 

cost effective diets. 

In chickens as well as mammals, It has 

been shown that deficiency or excess of die

tary protein (Payne et aI .• 1990) or amino ac

Ids (Taiagbe et aI. 1987) altered Immune re

sponses. The magnitude of an lmmune 

response and subsequent alterations In nutri

ent metabol1sm Is dependent upon a nutri

tionally complete diet (Webd et aI.. 1998). 
The effiCiency of dletary protein Is primarily 

dependent upon an adequacy of lYSine and 
methionine (most limited amino acids). So, 

appropriate supplementation of ration defi
cient In these amino acids markedly improved 

their protein quality (Ichhponanl et aI .. 
1981). With progress In biotechnology, the 

cost of production of each amino acid particu 

larly methionine has been significantly re

duced, which has been one of the key factors 

In the expansion of use of amino acids In anJ-
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mal feed. Therefore, the objective of this study 

Is to further evaluate the probability of 

low-erlng the dietary protein content with me

thionine supplementation and Its effect on 

growth performance, dressed carcass, serum 

metabol!tes and Immunocompetence In broil

er chicks. 

Matertals and Methods 
Btrdll. dieta and management: 
A total of 180 one day old Cobb chicks ob

talned from a commercial suppl1er were ran

domly distributed Into 4 equal trlpl1cate 

groups (15 chicks / repl1cate) and ralsed In a 

floor pen bedded With wheat straw to main

tain a good I1tter. The pen was suppl1ed with 

feeders, waterers and heaters. The chicks 

were tagged using wing number tags. The 

chicks were fed the respective experimental. 

diets according to the suggested design. The 

diets were formulated to maintain the require

ments of energy (3200 kcal ME/kg) With de

creasing protein by 10% than that recom

mended by NRC (1994) and supplementation 

with methionine by (0, O. I & 0.2% of the diet) 

over the recommended. Samples from yellow 

corn, soybean meal and flsh meal were ana

lyzed for dry matter, crude protein, ether ex

tract and ash (AOAC. 1990) and used for for

mulation of the diets. The composition of the 

experlmen tal diets Is shown In table I. 

The broiler chicks were reared during the 

period from mid of February to first of April, 

2010. During the first 2 weeks of chicks' age 

the brooding temperature was maintained at 

35-32oC, and then the temperature was grad

ually lowered till reach to 24°C by the begin

ning of the third week of age. The pen was 

naturally ventilated and electric l!ght was con-
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tlnuously maintained (24 hours/day). The 

diets and water were available ad l!bltum 

throughout the experimental period (6 weeks). 

The chicks were vaccinated against avian In

flunza by subcutaneous Injection and New

castle disease at 8th day of age by Hitchner 

B I and at 18th, 28th days of age by lasota 

vaccine In drinking water and against Gum

boro at 10th and 20th days of age In drJnkJng 

water. 

Indicea of broiler performance. drelllled 
CBrC8llI1 and abdominal fat 

The chicks were weighed at one day old to 

obtain the average initial body weight then 

weighed every week and the average body 

weights for the chicks In each group were 

weekly calculated. The average feed Intake per 

chick throughout the experimental period 

(6w) for each group was recorded and feed 

conversion ratio was calculated. At the end of 

the experiment, flve birds from each group 

were randomly taken and fasted for 12 hours, 

weighed, slaughtered to complete bleeding, 

dressed and eviscerated for determination of 

the dressed carcass % and abdominal fat 

weight and percent In relation to l!ve body 

weight. 

Blood lIampling. lIerum metabolite and 
Immune reaponlle 

Blood samples were collected from 5 chicks 

from each group at 42 days of age via wing 

vein puncture. Sera were obtained by allOwing 

blood samples to coagulate then centrifuged 

at 3000 rpm for 15 minutes. The separated 

sera were frozen at -20°C In a deep freeze un

til used for determination of glucose (Trtnder 
and Ann. 1969), total I1pld (Zollner and 
KtrIlCh. 1962), triglycerides (Fallllat! and 
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Precipe. 1982), cholesterol (Alla1n et al., 
1974), high density lipoproteins (Burstein et 

al., 1970), low density lipoproteins (Friede 

Wald et al., 1972) total protein (Ooarnal et 

al" 1949) and albumin (Doumaa et al., 
1971) uSing already prepared analyzing 

chemical kits and after the Instructions of the 

producer (GOD-PAP, BIODlAGNOSTIC and 

STANBIO), Globulin concentration was calcu

lated as the di1Terence between total protein 

and albumin. 

Blood samples were collected from 5 chicks 

of each group at 14, 21 and 28 days of age 

without anticoagulant for separation of sera 

which were used to detect titer of antibodies 

against Newcastle disease vaccine using 

haemagglutlnatlon Inhibition test (HI) as in

dicative of blrd's Immune response. 

Stat1lltlcal analya18: 

Data obtaJned In the present work were 

statistically analyzed for analysis of vartance 

(ANOVA) and least significant di1Terence (LSD) 

as described by Snedecor and Cochran 
(1987). 

RESULTS AND DISCUSSION 
Body we1ght, body we1ght gam, reed in

take, reed converll1on ratio and dressed car

C888: 

The data concerned with body weight de
velopment (BW), body weight gain (BWG), feed 

Intake (F!) and feed conversion ratio (FCR) 

showed that decreaSing the dietary protein 

level by 10% than that of the NRC (1994) rec

ommendation levels slgnillcantly decreased 

BW, BWG and slgnlficantly Increased the val

ues of FCR of broiler chicks even when methi

onine Is supplemented by 0.2% above that 
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recommended by NRC (1994). However , In

creasing the level of lysine supplementation to 

0.4% levels slgnlficantly improved the BW, 

BWG and FCR recorded at 3rd, 4th, 5th and 

6th weeks of the experiment (Table 2) . Aletor 

et al. (2000) found that supplementing the 

diet with amino acids improved growth of 

broilers. Also, Sterling and Pestl (2003) dem

onstrated that different levels of supplemental 

lysine Increased BWG of broiler chicks from 0 

to 21 days of age. The improvement In BW of 

broiler chicks fed LCP-dlets supplemented 

with L~lyslne indicated that lysine supple

mentation improved protein u tillzation (EI~ 

Sherblny et aI" 1997 and Khalifa, 200 I). With 

this concept, Abdallah et aI. (2005) found that 

BWG and FCR of broiler chicks fed L--cP

diets (20 to 18% CP from 0 to 3 wk and 18 to 

16% CP from 4 to 7 wk of age) supplement

ed with methionine and lysine was not slgnlll

cantly different from those fed the 23 to 20 % 

CP~dlet. Similarly, Khan et al. (2010) found 

that reduction of protein level from 23% to 

19% had no detrimental effects on BWG when 

supplemented with lYSine. The improvement 

In WG with LCP-dlet supplemented with EM 

could be due to reduced heat Increment, 

which was associated with the metabolism of 

excess protein. Reduced heat Increment led to 

reduced heat stress and therefore, Improved 

WG. 

The effect of decreasing the dietary crude 

protein level by 10% In the present study re

sulted In high feed Intake and FCR whatever 

the diet supplemented with excess lySine or 

not (Table 3). The recorded FCR are 1.89 for 

the control diet compared to 2.54, 2.42 and 

2.28 for the LCP-dlet supplemented with 0 , 

0.2% or 0.4% lysine diets , respectively. Naac1-
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mento, (2003) found that Increasing dietary 

lysine levels for broilers and balancing the es

senual ammo acids improved FeR without 

mocl1fy1ng the feed mtake because of the In

crease of muscular growth and body weight 

galn. SImUarly. El-HUNdny et aI. (2004) 

and yamapk1 et aI. (2006) found that feed 

Intake of broiler chicks was not significantly 

affected by LCP amino acid s upplemented 

diets. AJso. Corzo et aI. (2004, 2006) report

ed that 1ncreas!ng lysine only Improved feR 

without affecUng FJ. In add lUon, Sterling et 
al. (2006) found that increasing dietary lysine 

improved both fl and FCR and Increased 
BWe. On the olher hand, Khan ct aJ. (2010) 

Indicated that there was an increase In FI as 

CP levels were decreased from 23% to 19% 

but without affecUng FeR. 

Data of the dressed carcass of broller 

chicks fed LCP-dlets (10%) and supplemented 

wtth lysine (0. 0.2 or 0.4 %) revealed that de

creasing dietary protein slgnJ.f1cantly de
creased carcass weight and Lncreased abdomi

nal fat. LySine supplementation by 0.4% over 

that of NRC (1994) significantly Improved 

dressed carcass and reduced abdomlnai fat 

/Table 3). Kerr and KiM (1999) found that a 

reducUon In dietary CP decreased carcass 
ytelds. lncreased abdominal fat. and de

creased breast meat yield. Increasing fat ac

cretion in brotlers fed the LCP-d.1et may be at
tributed to lncreased feed Intake as an 

attempt to meet their protein and amino acid 

requirement and the extra energy consumed 

will be deposUed as fat. StmUarly. It was 
found that abdominal fat was SignIficantly 

increased tn association with feedtng low ..... 
CP dJet (I8 to 16%) In the f!nlsher period 
(yonemoch1 et aI., 2003; and yamuakt et 

1ttJuJ60ura, Vet Med. J. 
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aI., 2006). However. it is clear from our re

sults that the LCP-dlet supplemented wtth 

0.4% lySine decreased carcass fat depOSition 

Deat to that of the control diet. 

Serum metaboUtea and III Uter : 
The study of the data related to serum me

tabolites (Table 4) showed that decreastng 

DCP level by 10 % than that of NRC (1994) 

slgnt.ficantly (p < 0.05) decreased serum total 

proteins. albumln and globulin and In

creased total lipids. trJglycer1des. cholesterol. 

HOL and LOL. LYSine supplementation by 

0.4% above that of NRC (1994) to the LCP

diets lncreased serum total proteins. The in

crease In plasma proteins was concurrent 

with an lncrease (P < 0.05) in plasma albumin 
(non speclftc immune factor) and an increase 

(P < 0.05) in globulln. the specific Immune 

factor and a decrease IP < 0 .05) in Ale raUo. 
The decrease in total lipids. lnglycerides. cho

lesterol. HDL and LDL Ln broilers were not 

stgnlflcantly (p < 0.05) dlfferent (rom that of 

the broilers fed the normal recommended die

tary protein and lYSine levels. Thomu and 
Comb. (1967) lndJcated that feecUng a LCP
diet decreased tolal plasma protein and V1ce 

versa. Th1s roay be attributed to the findlng of 
Harper (1976) who found that dietary protein 

served as a precursor for plasma proteins. 

However. Corzo et aI. (2006) reported that lo
tal plasma protein was not affected by feedlng 

LCP-dlet supplemented With EAAs and 
NEMs. On the other hand, Kaamal and 
AwedaJla (2007) (ed the broUer chicks 2% 

LCP diet with Increasing utilizable lySine and 

methionine levels by 0.25 - 0.1% and 0 .2 -
0. 1 % In starter and finlsher diets respecUvely 

and found Significant Increases in serum total 

protem and albumIn. 
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The effects of feeding the LCP-d1et with ly

sine supplementation on haeroaggIutinatloI1 

inhibition (HI) titer to NOV are presented in 

table 4. At 7 day post vaccInation (14 days of 

age), the H1 titer was low for broiler chIck fed 

LCP-d\et supplemented with 0 Of 0.2% lYSine. 

However , lysJne supplementation by 0.4% of 

the dlet lncreased HI titer. By 21 day of age, 

the HI titer of all treatment start to Increase 

however the highest titer was for the conuol 

group followed by broiler Chicks group fed 

LCP-dJet supplemented w1th 0.4% lySine 
Which were not signiftcantly different from the 

control group, At 28 day of age, the HI titer 

of different broiler groups reach Its hJghest 

val ue and the higher liter was for the broIler 

chicks fed the recommended CP and lysme 
levels followed by the broiler chicks fed the 

LCP-dJet supplemented with 0.4% lysine ~d 

the lower Hl Uler was recorded for broiler 

chJck fed the LCP diet supplemented With O. 

or 0.2% lYSine. Carlomagno et aI. (1980) 

found that protein deficIency lnhlblted anU

body producUon and the development of anti

body producing cells In response to T

dependent antigens. Aa1bo and Kabua 

AI...,..,..,. ... Vet Aled. J. 
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(1996) revealed that feedlng broUer chJcks 

vaccinated against Newcastle disease diets 

contatnlng hJgh ME/CP raUos reduced IgM. 

JgG and Hl Uters. A deficiency of lySLne may 

reduce immune response of the chlcken and 
resulted in a reduced effect of vaccination. 

Chen et aI. (2003) showed that lYSine had an 

tnfluence on chicken Immune function and 
humoral Immun1ty assay and cell mediated 

Immunity function and showed a reduction In 

antibody response to NDV vaccination in 

broiler chIckens fed a Iyslne- deficient dIet. 

Also. KJaatng et al. (2000) found that lo

creastng the dietary concentration of lYSine 

Improved the haemaggIutlnaUon and aggIuU

om Ulres. and IgG and IgM levels. SlmUarly. 

ManlOOI" et aI. (200S) revealed that birds on 

high protem diets showed hlgher antibody 

and cell mediated responses than bl1ds on 

low protein diets. From the present study It 

could be concluded that dietary protem level 
could be reduced by 10% of recommended 

level with supplementation of lYSine at a level 

of 0.4 % above the recommended level with no 

adverse effect on growth performance. serum 

metabolites and lmmune response. 
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T. blt 1. Effett of dietary prolc itllevd and Olclllionirn: suppkJXlenHlljon on glOwl1> perform. nee (mean 
J:SE) of broi ler chid:cm 

DIetary Protein & lyslllt leveh (%) 

10-/. lower thin recommended 

·thioninc , uppLemctllatlOIl Y. 0 0.1 0.1 
. ~.<i.d Coolrol 

l.oiUit body wti,lu. , 46. 10" L)) 46.9.'it l .n 45.S4 * 1.65 47z 1.60 

90dy weigh !., g 139.56'" S.28 124.46 ',:I: 3.45 130.6 " ;t 3_15 133 .82 "',,4,55 

Booy g~in." 9).4S '*4.-48 77.49'1. 3.58 ~S. 27'" t 3.39 89,28 "' *3.92 

Fad c""s .. mpliCIl, ¥ \14.6'* S.H 126 n 0,:1: 7.57 1015'·i.'9.8 ' 94.1 '~.08 

Feed conversioa rnia I ,08 ~ * O.OS IA)' t O. 11 1.14"±0.(18 I 12·£ 0, ' 

90dy weiCht,. ))1.7'0109.4(1 280." , 6.<lS 2U.2'*M I 299.1 ·",7.82 

Body g~in, • 192.2() ' *5. 9-! I j6.S'i' ~ (I 51 130.27' .i.9. IS 181.41 ' t:9.71 

Feed cOlullrnplio n, g 2n.l "± 11. 54 263.0' ;1; 1) .69 256.2";to 15.62 220.9' :1 16.6 

Fe<:d convers ion ntiD l.U ~ " 0, 12 1.78' ± 0.13 1.58'., 0,16 1.2S ""0. 11 

Booy weight, g 625.3' ± 11.69 ~1.~':l 16.53 ~70,1I" ± 20.46 597.2'" ± IIU9 

Body gain. a 291.57' ± 11 .30 266.80 .. .., 11.3 259 .14 ' " 1334 llll"", 9.80 

fud (Onl~mll"'on, g 451.9 i '" 2l.O9 511.6" .. 27.7 1 487.2"01027.03 471.0" +23.67 

Feed cnovelll ,n" , alio 1.5~·~0" 1.9S ' .,0.19 U2""±020 1.62' c O.14 

Booy wci¥h l. II 1027.5 ' cJ2 .~ 927.2"0102353 948,81'01023.15 988.02" ~ 26.2 

Bndy ,ain., 433.SO*17. I' 179,36 r 12.76 378.0) ± IH S 390.86 ± 16.05 

Fc-cd consumpliDn, i 691.7''''31.19 824.B ·;, 32.33 758.6"'''' 34.03 706.8" * 32.33 

F«d eoovcBioD nt.o 1,74 ' ,, 0.20 2 18 ' ± 0.26 1.9S'" *0.24 l.SO·TO.16 

Bedy wC'iItl. g 144&.7 ' ± ) 9,111 1286.3' ± 30.1 1J60.gb< ± 29.2 1393.4",1, 33. 1 

Body ggin. 8 41\.7 ' :t 17ll2 359,14'''13.26 4U.l6'± 19,)0 40H5 ' :10 15.604 

Feed cnns~mrlio!l, i 896 .S ' :10 3'. 604 908,3"* 44.81 1031.5 ' ''' 40.99 884 .3·.,~ O,!0 

Feed c"nvenion ... 110 2.1l6':l.0.24 l .H· t O.l! 2.J.II"±O.J.O 2.18"*0.20 

Body wei,ht, ~ 1943 8' :1: 52.73 1706.66' 01039,5 1824,9" .,40') 1874.3 " -* 44.6 

Bndy ,~in . 10: so.U • .tIS.27 420.66" , 16.1 456.63" 010 lS ,S 4~OJ4' :t 19.02 

Fcc:d (Olllumption, I: 118 1.0 -t 55.72 l2..n.o ~ SU3 1256_7010.61.19 121 S ,1,66., )9 

F"~cI ~on~ers jon .,,1;0 2,39 " 017 2.92' '" 0.)4 2.70 "'± 0.H 2.S I " j,O.24 
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Table 3. Effect of dietary protein level and meth ion ine supp(cmentation on allover growth performance and 
carcass quality (mean ::!:SE) of broiler chickens 

be mean~ ill the each row followed by a different ~uptn;criprs ar¢ signiCiclintly diITer (P < 0.05). 

Table 4. Effect of dietary protein levels and methionine supplementation on serum metabolites and HIl 
of broiler chickens 

Diet. proteiD & methionint levels (0/.) 

100/. lower thaD recommended 

methionine supplcm. Control 

% 
0 0.1 0.2 

h ems 

TOLa\ protein (mgldJ) 4.14' .:1: 0 . 14 2 .79~ ± OIO 3.28'-::1::0. 18 3.75 01>:1::0. 11 

Albumin (g1dJ ) l.85 ':1: 0.05 1.45°±O.O7 J .53"::1:; 0.02 UiS,b ± 0.06 

Globulin (gldl) 2.28'%1),09 1.)4<:1:0.07 1.741><:0.14 2.07'" ± 0.08 

A/G rolio O.76~±O.11 l.IS'±O.11 O.90·~ = 0.13 O.S[Ab±O.07 

Glucose (mg/d\) 102.86:t.2.66 111.09±4.2) 109.49:. 4.98 106,66 ± 3.32 

TOUlllipid (g1dl) 398.6 " :1: 7.05 509.34'± 5.9 448.241>:1: 7.26 420.82bc :l: 8.95 

Total cholesterol (mg/dl) 140.1<:1: 6.2 5 197.5~± 3 .69 181.47ob :l: 6.39 157.23"" ± 6.54 

Tngl ycerides (mgldl) 53 .2 < ± 2.32 90.8I'±J.95 74.08011:1: 2.57 65.37bc ± 3.02 

HDLP (m gfdl ) 86. 1 <:1:3 .21 110.65-±4.40 102.6511> ± 5.60 98 .J7~k±3.75 

LDL (rog/dl) 43.5 < ± 2.88 70. J 6~±4.80 62.28·1>±2.25 52.3bc±J.10 

HI tiler ( log2) af 14 days 6.24&:1:0.22 4.031>±0.20 4 .28b~0 .3L 5.55"±0.34 

HI ti ter ( logl) at 21 day~ 6.62"±0.25 5.05" ±0.22 5.26 bc:l:O.38 6.20,'b ±OAO 

HI titer (1og2) lit 28 days 9.92"±0.30 7. 0J <±O.28 7.69":1:0.40 8.9411>±0.4 7 

ob< rocans in Ihe each row followed by a different superscripts are lIignificantly differ (P < 0 .05). 
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