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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 methlonine (0, 0.1, and
0.2%) over the recommended level In broller diets on growth performance, carcass
quality. blood metabolites, Immune response. One day old Cobb chicks (120] were
used. The chicks were distributed randomly into ¢ 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, 0.42or 0.52% for the finisher dlets, re-
spectively and 3200 Kcal ME/Kg. The chicks were vaccinated against Avian influen-
za, Newcastle and Gumboro diseases at proper time. The growth performance indices
(body weight, feed Intake and feed conversion ratio) were measured. Blood samples
were collected from the brotlers at 14, 21 and 28 days of age without anticoagulant
for separation of sera to detect titer of antibodies against Newcastle disease vaccine
using haemagglutination inhibition test (Hi) as indicative of birds immune response
in the different expertmental groups and also at 42 days of age, blood samples cal-
lected for determination of serum metabolites. At the end of the experiment, 5 chicks
from each group were slaughtered to obtaln some of the carcass traits.

The results revealed that body welght and feed conversion ratio of the broler fed
10% LCP-diet supplemented with 0.2% methfonine above that recommended for the
broilers significantly tmproved 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 brotler chicks fed LCP-diet supplemented with 0.2% methlonine were
lower than those fed on the diets supplemented with 0, 0.2% methionine. Feeding
LCP-diet supplemented with 0.2% methionine Increased serum total proteln, albu-
min, and globulin and decreased serum total lpids, cholesterol, triglycerides, low
density lipoprotein and high density lipoprotein,

It could be concluded that feeding the broller chicks on LCP-diet supplemented
with 0.2% methionine diet resulted in better growth performance, lower total lipids,

Mansoura, Vet Med. J. (215 - 228) Val. XIlI, No. I, 2011



A M, Orma; et al...

216

cholesterol. triglycerides, low density lipoprotein and high density lipoprotein and
higher total protein, albunun, 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 broders vaccinated against NDV at 14, 2] and 28 days of

age,

INTRODUCTION

Malnutrition has been !dentified in many
countries particularly in the developing coun-
tries. Majority of malnourished people live in
Asla and Alrica (lwe and Omadipe, 2001),
thus negatively impacting on the physical and
health condition of its people. Poultry produc-
tion is one major mean of sglving part of this
problem (Nworgu et al., 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
assoclated with poultry production (May et
al., 1908), and certainly is becoming an Issue
of even greater significance 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 al,,
2004; Eits et al., 2005).

The aminc acid pattern provided In diets
must exactly matches the birds amino acid
requirements, excesses can be avolded conse-
quently; protein accretion can occur with
maximum efliciency, excess dietary protein
increased heat production and water con-
sumption which Increased molsture content
of litter (Alleman and Leclercq, 1997) Low-
ering crude proteln in the diet could reduce
the feed costs and decreased nitrogen excre-
tion (Nahm, 2002 and Namroud et al.
2008), and allowed for using ol a greater va-
riety of feedstuffs (Kidd et al,, 1986), which
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can be valuable In itself as a method to In-
crease {lexibility in the choice of locally avatla-
ble feed stufls 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-diet supplemented—- with amino
acid for broller feeding has been received
greater interests In the recent years in order
to reduced feeding costs and environmental
pollution (Namroud et al.,, 2008). The use of
synthetic amino acid to meet the amino acid
needs of brotlers 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 al., 1990) or amino ac-
ids (Taiaghe et al. 1087) altered unmune re-
sponses. The magnitude of an immune
response and subscquent alterations In nutr!-
ent metabolism is dependent upon a nutri-
uonally complete diet (Webel et al., 1998)
The efliclency of dietary protein is primartly
dependent upon an adequacy of lysine and
methionine (most limited amino acids). So,
appropriate supplementation of ration defi-
clent in these amino acids markedly improved
their protein quality (ichhponani et al.,
1981). With progress in blotechnology. 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 ani-
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mal feed. Therefore, the objective of this study
is to further evaluate the probabtity of
low-ering the dietary protein content with me-
thionine supplementation and its effect on
growth performance, dressed carcass. serum
metabolites and Immunocompetence in broil-
er chicks.

Materials and Methods

Birds, diets and management :

A total of 18D one day old Cobb chicks ob-
tained from a commercial suppller were ran-
domly distributed iInto 4 equal triplicate
groups (15 chicks / replicate) and ralsed in a
floor pen bedded with wheat straw tc main-
tain a good litter. The pen was supplied 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. 0.1 & 0.2% of the diet)
over the recommended. Samples from yellow
corn, soybean meal and fish meal were ana-
lyzed for dry matter, crude proteln, ether ex-
tract and ash (AOAC, 1980) and used for for-
mulation of the diets. The composition of the
experimental diets is shown in table 1.

The broller 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
35-32°C, 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 light was con-
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tinuously maintained (24 hours/day). The
diets and water were avallable ad lbltum
throughout the experimental period (6 weeks).
The chicks were vaccinated agalnst avian in-
flunza by subcutaneous injection and New-
castle disease at 8th day of age by Hitchner
Bl 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 drinking
water.

Indicea of broiler performance, dressed
carcass and abdominal fat

The chicks were welghed at one day old to
obtain the average Initlal body weight then
welghed every week and the average body
welghts 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, five birds from each group
were randomly taken and fasted for 12 hours,
welighed, slaughtered to coinplete bleeding,
dressed and eviscerated for determination of
the dressed carcass % and abdominal fat
welght and percent In relatlon to live body
welght.

Blood sampling, serum metabolite and
immune responsec

Blood samples were collected from 5 chicks
from each group at 42 days of age via wing
veln 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 (n a deep freeze un-
til used for determination of glucose (Trinder
and Ann, 1969), total lipid (Zollner and
Kirach, 1962), triglycerides (Fassatd and
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Precipe, 1982), cholesterol (Allain et al.,
1974), high density lipoproteins (Burstein et
al., 1970), low density lipoproteins (Friede
Wald et al., 1972) total protein (Coarnal et
al., 1949) and albumin [(Doumas et al.,
1971) using already prepared analyzing
chemical kits and after the instructions of the
producer (GOD-PAP, BIODIAGNOSTIC and
STANBIO). Globulin eoncentration was calcu-
lated as the difference 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 wvaccine using
haemagglutination Inhibition test (Hl) as in-
dicative of bird's Immune response.

Statistical analysis:

Data obtained in the present work were
statistically analyzed for analysis of variance
[ANOVA) and least significant difference [LSD)
as described by Snedecor and Cochran
(1967).

RESULTS AND DISCUSSION

Body weight, body weight gain, feed in-
take, feed conversion ratio and dressed car-
casa:

The data concerned with body welght de-
velopment (BW], body welght gain (BWG), feed
intake (FI) and feed conversion ratio (FCR)
showed that decreasing the dietary protein
level by 10% than that of the NRC (1994) rec-
ommendation levels significantly decreased
BW. BWG and significantly Increased the val-
ues of FCR of broller chicks even when methi-
onine is supplemented by 0.2% above that
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recommended by NRC (1984). However, in-
creasing the level of lysine supplementation to
0.4% levels significantly ilmproved 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 aclds improved growth of
brotlers. Also, Sterling and Peatl (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
broller chicks fed LCP-dlets supplemented
with L—rlysine indicated that lysine supple-
mentation improved protein utilization (El—
Sherbiny et al., 1997 and Khallfa, 2001). With
this concept, Abdallah et al. (2005) found that
BWG and FCR of broiler chicks fed L-CP-
diets (20 to 18% CP from 0 to 3 wk and 18 1o
16% CP from 4 to 7 wk of age) supplement-
ed with methlonine and lysine was not signifl-
cantly different from those fed the 23 to 20 %
CP—dlet. Simlilarly, Ehan 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 EAA
could be due to reduced heat Increment,
which was assoclated 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-diet supplemented with O,
0.2% or 0.4% lysine dlets, respectively. Nascl-
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mento, (2003) found that Increasing dietary
lysine levels for broilers and balancing the es-
sentlal amino acids improved FCR without
modifying the feed intake because of the In-
crease of muscular growth and body welght
gain. Stmiarly, El-Husseiny et al, (2004)
and Yamazaki et al. (2008) found that feed
intake of broller chicks was not significantly
affected by LCP amino actd supplemented
diets. Also, Corzo et al. (2004, 2008) report-
ed that Increasing lysine only improved FCR
without affecting FI. In addition, Sterling et
al. (2006) found that increasing dietary lysine
improved both FI and FCR and increased
BWG. On the other hand, Khan et al. (2010)
indicated that there was an Increase in Fl as
CP levels were decreased from 23% to 19%
but without affecting FCR.

Data of the dressed carcass of broller
chicks fed LCP-diets (10%) and supplemented
with lysine (0, 0.2 or 0.4 %) revealed that de-
creasing dietary proteln significantly de-
creased carcass welght and Increased abdomi-
nal fat. Lysine supplcmentation by 0.4% over
that of NRC (1894) significantly improved
dressed carcass and reduced abdominal fat
(Table 3). Kerr and Kidd (1988) found that a
reduction In dietary CP decreased carcass
yields, increased abdominal fat, and de-
creased breast meat yleld. Increasing fat ac-
cretion in brollers fed the LCP-diet may be at-
tributed to Increased feed intake as an
altempt 10 meel their prolein and amino acid
requirement and the extra energy consumed
will be deposited as fat. Simiarly. [l was
found that abdominal fat was significantly
increased In assoclation with feeding low-
CF diet (18 to 16%] in the finisher period
(Yonemoch! et al., 2003; and Yamaraki et
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al., 2008). However, it s clear from our re-
sults that the LCP-diet supplemented with
0.4% lysine decreased carcass fal deposition
near to that of the contral diet.

Serum metabolites and HI titer :

The study of the data related to serum me-
tabolites (Table 4) showed that decreasing
DCP Jevel by 10 % than that of NRC (1984)
signiflcantly (p < 0.05) decreased serum total
protelns, albumin and globulin and in-
creased total lipids, triglycerides, cholesterol,
HDL and LDL. Lysine supplementation by
0.4% above that of NRC (1984) (o the LCP-
diets increased serum tolal proteins. The in-
crease in plasma profcins was concurrent
with an increase (P < 0.05) (in plasma albumin
[non specific immune factor) and an increase
{P < 0.03) tn globulin. the specific Immune
factor and a decrease (P < 0.08) In A/G rado.
The decrease In total lipids, triglycerides, cho-
lesteral, HDL and LDL In broflers were not
significantly (p < 0.05]) different from that of
the brotlers fed the normal recommended die-
tary proteln and lysine levels. Thomas and
Combs (1867) Indicated that feeding a LCP-
diet decreased tolal plasma proteln and vice
versa. This may be attributed to the finding of
Harper (1876) who found that dietary prolein
served as a precursor [or plasma proteins.
However, Corzo et al. (2008) reported that to-
tal plasma protein was not affected by feeding
LCP-diet supplemented with EAAs and
NEAAs. On the other hand, Kaamal and
Awadalla (2007) fed the broder chicks 2%
LCP diet with Increasing utllizable lysine and
methlonine levels by 0.25 - 0.1% and 0.2 -
0.1% In starter and finisher diets respectively
and found significant increases in serum total
protein and albumin.
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The effects of feeding the LCP-diet with ly-
sine supplementatlbn on haemagglutination
inhibition (HI} titer to NDV are presented in
table 4. At 7 day post vaccination (14 days of
age), the HI titer was low for broller chick fed
LCP-diet supplemented with O or 0.2% lysine.
However, lysine supplementation by 0.4% of
the diet tncreased HI titer. By 21 day of age,
the HI titer of all treatment start to increase
however the highest titer was for the control
group followed by broiler chicks group fed
LCP-diet supplemented with 0.4% lysine
which were not significantly different from the
control group. At 28 day of age, the HI titer
of different broiler groups reach its highest
value and the higher titer was for the broiler
chicks fed the recommended CP and lysine
levels followed by the broiler chicks fed the
LCP-diet supplemented with 0.4% lysine and
the lower HI titer was recorded for broiler
chick fed the LCP diet supplemented with O,
or 0.2% lysine. Carlomagno et al. (1980)
found that protein deficiency inhibited anti-
body production and the development of anti-
body producing cells in response to T-
dependent antigens. Asibo and KEabasa

Mansoura, Vet. Med. J.

220

(1888) revealed that feeding brofler chicks
vaccinated against Newcastle disease diets
containing high ME/CP ratlos reduced IgM,
1gG and HI titers. A deficiency of lysine may
reduce Immune response of the chicken and
resulted m a reduced effect of vaccination.
Chen et al. (2008) showed that lysine had an
{nfluence on chicken fmmune function and
humoral !mmunity assay and cell mediated
immunity function and showed a reduction in
antibody response to NDV vaccination In
brotler chickens fed a lysine- deflclent diet.
Also, Klasing et al. (2000) found that in-
creasing the dietary concentration of lysine
improved the haemagglutination and aggluti-
nin titres, and IgG and IgM levels. Simtlarly,
Manzoor et al. (2008) revealed that birds on
high protein diets showed higher antibody
and cell mediated responses than birds on
low protein diets. From the present study it
could be concluded that dietary proteln level
could be reduced by 10% of recommended
level with supplementation of lysine at a level
of 0.4 % above the recornmended level with no
adverse effect on growth performance, serum
metabolites and immune response.

Val. XTI, No. 1, 2011



A M., Orma; et al...

Table 2, Effcct of dietary peotein level and methionine supplementation on prowth performance (mean
4+SE) of broiler chickens

Dietary Protein & lyslae levels (%)

10% lower than recommended

‘thionine supplementation % 0 0.1 0.2

. pericd Control
Initial body weight, g 46.10 % 133 4695+ 1.73 4554 % 1,65 4.7 £ 1.60
Body weight, g 139.56* = 5.28 124.46"£ 3 45 130.6 2 3.15 133.82 ™ 2 4.55
Body gain, g 01.45% + 4.48 774972358 88,27 +3.39 3928‘hh392
Feed consumption, g 124.6% £ 5.77 126 72"+ 7.57 107.5"+9.81 94.1 " £8.08
Fecd conversion ratio 1.08% % 0.05 1434011 134 ™+ 0,08 112%20.1

: Body weight, g 3317 £9.40 230,77 - 645 285252 9,0 299.2 "+ 782
Bedy gain, g 19220%+5.04 156597651 180.27" £ 9.18 181474 £9.7)
Fecd consumption, g 235311154 263.0°2 1369 256.2" £ 15.62 2209%4 16.6
Fecd converstoa ratio 1.22%: 0.2 1.78':0.03 1.58*=0.16 1.28% £ 0.1}
Body weight, g 625371769 537541655 $70.8™ + 20.46 597.2% £ 1839
Body gain, g 29157 4)1 30 266.807£313 25974741334 281"+ 980
Feed consumption, g 453.9%+£23.00 5186™ £27.71 487.2 £27.03 4710+ 23,67
Feed conversion ratio 1584017 1.95*£0.19 1,824+ 0.20 162" 2 0.14
Brdy weight, g 1027.5° 3254 9272"a2353 99887722395 988.02 % £ 26.2
Feed consumpiion, g 691,7%+11.79 §24.8%£32.33 758,60+ 34.03 706.8" +132.33
Feed convertion ratio 1.74 by 0.20 218'+0.26 1.9% .bi' 0.24 L.80 by 016
Body weight, g 1448743910 128637 £30. 1360.9% £29.2 1393.4% £33.1
Body gain, g 4117°4 1782 35904721326 42236 19.30 405.65°+15.64
Fecd consumption, g 596.5%+ 1464 9083 =+ 44 81 1031.5%+ 40,99 884.3°+40.10
Feed convursion rebio 2.06°£0,24 2514002 2.38 "+ 0.30 218" £0.20
Body weight, 2 1943.8°£5273 1706.66° £1395 1824.9™ £ 403 1874322 446
Body gain, g s041+1327 420667 167 456.63"+255 43024 £ 19.02
Feed consumplion, g 1181.0 + 5572 12370 £ 57.73 1256.7 £61.19 1215 & 66.29
Feed conversion ratio 2395027 292’034 270" +035 251%+024

neans in the each row followed by & dilferont supcrscrips are sigmiicantly differ {p < 0,05)
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Tabde 3 Effect of dictary proiem iovel and methionice supplementanon on allover growth performance and
carcasy quslity (mean =35E) of brodler chuckems

Dietary protein & methlonine level (%)

10% lower than recommended
Methionine Contrel
supplementation % ‘ .l -
liems
Live body weight (g] 19438 " w527 176674 8 305 180" venl [LElN b 2N
Bady weight gain (g) 19742519 1659.6"= 39,5 ITHII% 2400 IKI09 = a4d)
Fead inuike () JA89 57+ 6038 IWTRIte M0 W0T 8t K17 1592% 1702
Feed conversion mijo 182 =008 23k 008 L17%% 017 196™ 2 0.08
Prosein efficirnty rane 1T+ 007 2i2*s 019 124% 0 1% 00
Cout of Kg BWO 160 am M 1k
Dvessed carcass % 740" +2,78 LI R 67 54" 12 44 o0.50% & | 68
Abdominal fact 1.10%0.11 1884014 150" = 0.0K 135" & 006

™ weans in the esch row followssd by o diflerent supctucelpns ave vigeiGessdy diffes (P « D.OS)

Tuble 4. Effect of dietary prolein levels and methionine supplementation on serum metabolites and HIT
of broiler chickens .

Diet, protein & methionlne bovels (%)

10% lower than recommended

methionine supplem. Control

a [} 0.1 [ W]
lrefms

Teal protein {mg/dl} 4142004 2.79% 4 010 1IE™ k0,18 15%e000
Albumin (gl 1AS 2008 LAS 0,07 15 s0m 16K £ D06
Globulin 1g/dl) 228000 104" 40,00 1018 10T 20,08
MG ratin 0764011 1 18%0, 1 0008013 081" %007
Glucose img/ll) 102 b6 06 §11.0944.2) V0949 = 490 106.06 4 3,32
Total lipid (g} IR 2 108 $0934' 9 590 w24 w126 42083 & 195
Total choleseral (my/dn) 140,1° 2 8.25 197501 49 BT 89 ™65
Trglycerides (mg/dl) $32'a202 o0 01" 04 T400™ 2 257 £33 2102
HDLP (mg/dt) (TARPS ¥ 1108544 40 102.64% & 5.60 90,3751,
LDL (mgidh DELSL"] 70,164 50 8230218 s2I™e310
HI wier (log2) ot 14 days s24'0.02 4.01°40 20 a'«031 9.95"50.34
HI titer (logd) ot 11 days 662023 508 4022 5. 76%a0.30 630" =0 40
HI titer (log2) st 28 duys 9924030 101°40.28 7692040 B94%20.47

* mcans iy the esch row followed by 8 different supencripty ae significantly differ (P < 0.0%)
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