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Tablel- Food ingredients and chemical comPosition of the diet

Ingredient (%) Nutrients

Corn grain 39.96 (Kcal/kg) AMEN 3000
Wheat grain 31.15 CP (%) 19.00
Soybean meal 44% 21.01 Ca (%) 0.82
Soybean oil 1.50 AP (%) 0.39
Salt 0.24 Lys (%) 1.30
Vitamin and mineral-Premix 0.50 Met (%) 0.65
Di-calcium-PhosPhate 0.92 Thr (%) 0.88
Calcium carbonate 1.55 Val (%) 1.02
NaHCO3 0.41 His (%) 0.48
Enzyme xylanase 0.01 TrP (%) 0.22
L-Lys 0.75 Met+Cys (%) 0.93
DL-Met 0.42

L-Thr 0.33

L-Arg 0.38

L-Val 0.30

L-Leu 0.07

L-His 0.07

L-TrP 0.02

Sand 0.41

1Each kg of vitamin and trace mineral Premix Provided: Vitamin A: 13500 I.U; vitamin D3: 2000 I.U; vitamin E: 30
I.U. DL-a-tocoPheryl acetate; vitamin K3: 2 mg; vitamin B1: 1 mg; vitamin B2: 6 mg; niacin: 30 mg; Pantothenic acid:
12 mg; vitamin B6: 3 mg; vitamin B12: 10 mg; biotin: 0.1 mg; choline chloride: 500 mg; Fe: 50 mg; Cu: 8 mg; Mn: 80

mg; Zn: 60 mg; I: 0.5 mg; Co: 0.2 mg; Se: 0.15 mg.
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Table 2-Effect of experimental diets oncarcass characteristics of broiler chickens on day 21 of age (%)

Treat Carcass yield Breast Thigh Gizzard Heart Abdominal fat
Rec Rec 69.2 27.6 24.6 2.83 1.26 5.6
Rec 5% TrP 70.1 26.3 25.8 2.38 1.13 5.4
Rec 10% TrP 71.6 25.9 25.9 2.75 1.18 5.2
10% val Rec 72.0 28.2 26.3 2.75 1.12 5.4
10% val 5% TrP 73.7 28.1 26.4 2.23 1.21 5.3
10% val  10% TrP 72.9 29.8 26.09 244 1.20 4.6
20 % val Rec 73.6 28.2 26.1 2.75 1.22 5.3
20%val 5% TrP 72.2 27.5 26.2 2.92 1.12 5.2
20% val  10% TrP 73.9 28.8 25.6 2.73 1.15 4.9
SEM 12.8 3.02 2.37 0.371 0.044 0.549
Valine
Rec 70.3 26.6° 25.4 2.65 1.19 5.4
10% val 72.9 28.78 26.2 247 1.17 5.12
20 % val 73.2 28.28 26.0 2.81 1.16 5.16
tryptophan
Rec 71.6 28.0 25.6 2.78 1.20 5.46
5% TrP 72.0 27.3 26.1 251 1.15 5.34
10% TrP 72.8 28.2 25.9 2.64 18.1 4.95
Pr>F Pr>F Pr>F Pr>F Pr>F Pr>F
val 0.063 0.005 0.352 0.351 0.937 0.469
TrP 0.636 0.363 0.704 0.494 0.832 0.160
Valx TrP 0.830 0.326 0.718 0.698 0.795 0.920

Rec: Recommendation, Dissimilar letters in each column means significant difference in the level of 5 Percent &b
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Table 3-Effect of experimental diets on the weights of internal organs in broiler chickens at day 21

of age (%)
Treat Liver Thymus SPleen Bursa Fabricius

Rec Rec 4.17 0.29 0.18 0.212¢
Rec 5% TrP 3.89 0.25 0.16 0.221¢
Rec 10% TrP 4.34 0.44 0.16 0.271%®
10% val Rec 4.11 0.47 0.24 0.272%
10% val 5% TrP 4.07 0.38 0.14 0.226%
10% val 10% TrP 5.25 0.40 0.16 0.231bcd
20 % val Rec 4.55 0.38 0.19 0.263"
20 % val 5% TrP 4.38 0.47 0.17 0.271%
20 % val 10% TrP 4.09 0.55 0.17 0.312?
SEM 0.451 0.014 0.003 0.0009

Valine

Rec 4.13 0.3322 0.173 0.237°

10% val 4.47 0.416% 0.183 0.245P

20 % val 4.34 0.472? 0.181 0.283?

tryptophan

Rec 4.28 0.379° 0.208 0.252%

5% TrP 4.11 0.3722 0.160 0.240P

10% TrP 4.56 0.470? 0.168 0.274?
Pr>F Pr>F Pr>F Pr>F

val 0.386 0.009 0.880 0.0004

TrP 0.200 0.055 0.069 0.018

Valx TrP 0.084 0.188 0.588 0.016

Rec: Recommendation,Dissimilar letters in each column means significant difference in the level of 5 Percent b

Sposk & ol (sa gladdsris 5 cue il
Lo i Glul il sels (L g 55 aem 50 Ve Gap )

wa S sn sladssia (ualS sels (o ol o5a

(oww ) Soa gladsla Giolad 0 bs o @l

S aao oo Glis mli ol sad suls HLEs € Jgan s

Olase 32 ol 5SB Glisn s culs e



YV Lo /Y 0pleds YV s / pol> pole la yingly 4 uis

ey il g Sl A

Jolse (V48 ohlKaa 5 dl) o 5B s
ouiS olse (A 5 Lagse 08 (A (IS e Alias
relio oald (A U g 5ia 4 s 5 580
i Ol (5 5B cad b @ il G
ple usa S wbipe B8l B 59 GRS, S
© i cand el o ek canedl Sl
OLar 5 (Sosiwl) sdiee ok G il

(V4o

Oligins o oally sladiuelanl Guysdl (P<-/-0)
R P I S e PO P S E SRR
3 olls o YL sla slasua Ll (P>/-0)
o ol Jd g5 8l o dadssia Glal b8l dely Gl sty 5
Lo s oS Ood Josia 4 Sl cud
o8 OBsnS S b Ladags i S ol glas
09 15 s rie 4 s o (55 5 oS slae s
(YA Slab 5 (galald) ohy (il 38l (b S slada s
ot SasS glatass s G glacadls
sy s usdls) adbiee (B bl gl lie

9 8 s che S g glacnw S (VAT

Table 4- Effect of experimental diets on blood leukocytes of broiler chickens on day 21 of age (%0)

Treat LymPhocytes HeteroPhile Monocyte BasoPhil EosinoPhil

Rec Rec 69.6 22.0 4.8 2.8 0.8
Rec 5% TrP 72.0 20.4 4.8 1.6 1.2
Rec 10% TrP 73.6 18.4 4.0 2.8 1.2
10% val Rec 70.0 21.6 4.4 2.8 1.2
10% val 5% TrP 69.2 21.2 5.6 3.2 0.8
10% val  10% TrP 74.4 18.0 4.8 2.0 0.8
20 % val Rec 69.2 24.0 4.0 2.0 0.8
20%val 5% TrP 68.4 23.6 4.4 2.0 1.6
20% val  10% TrP 71.6 20.4 4 2.4 1.6
SEM 12.4 12.3 5.02 1.8 1.11

Valine

Rec 71.7 20.2 4.5 2.4 0.93

10% val 71.2 20.2 4.9 2.6 1.06

20 % val 69.7 22.6 4.1 2.1 1.33

tryptophan

Rec 69.6° 22.52 4.4 2.5 0.93

5% TrP 69.8° 21.78 4.9 2.2 1.2

10% TrP 73.22 18.9° 4.2 2.4 1.2

Pr>F Pr>F Pr>F Pr>F Pr>F

val 0.288 0.111 0.652 0.562 0.576
TrP 0.013 0.020 0.716 0.864 0.728
Valx TrP 0.721 0.992 0.974 0.340 0.693

Rec: Recommendation, Dissimilar letters in each column means significant difference in the level of 5 Percent a,b...
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Table 5- Effect of experimental diets on humoral immune response against Newcastle & sheep red blood cell injection
of broiler chickens on day 21 of age

HI SRBC (14 days) SRBC (21days)
Treat

(21days) Ig G Ig M Total I9G Ig M Total

Rec Rec 2¢ 2.6 3.0° 5.2 2.4 2.8%¢ 5.2¢%
Rec 5% TrP 2.8% 14 3.8 5.2 34 2.65d gbode
Rec 10% TrP 3.6 1.4 3.6% 5.0 54 2.0% 7.43b¢

10% val Rec 4be 2.4 4.42 6.8 3.0 1.4¢ 4.4°
10% val 5% TrP 4.8% 2.2 3.0° 5.2 2.0 3.4%® 5.4¢0€
10% val 10% TrP 6.22 2.2 3.0° 5.2 34 3.2¢ 6.62bcd

20 % val Rec 6.42 2.6 2.8 5.4 3.6 4.6 8.22
20 % val 5% TrP 4.8% 2.0 3.8% 5.8 4.4 3.4% 7.8%
20 % val 10% TrP 6.4° 2.8 3.0 5.8 3.0 3.8% 6.820cd

SEM 2.1 1.1 0.96 1.4 2.5 1.1 2.7

Valine

Rec 52 2.2 34 5.7 2.8 2.6° 5.4°

10% val 2.8° 1.8 34 51 3.7 2.4° 6.2°

20 % val 5.82 2.4 3.2 5.6 3.6 3.9 7.6

tryptophan

Rec 4.1° 25 3.4 5.8 3 2.9 5.9

5% TrP 4.1° 1.8 35 54 3.2 3.1 6.4

10% TrP 5.42 2.1 3.2 5.3 3.9 3 6.9
Pr>F Pr>F Pr>F Pr>F Pr>F Pr>F Pr>F

val 0.0001 0.238 0.694 0.328 0.214 0.001 0.004

TrP 0.035 0.251 0.649 0.514 0.267 0.871 0.271

Valx TrP 0.292 0.298 0.049 0.291 0.051 0.01 0.115

Rec: Recommendation, Dissimilar letters in each column means significant difference in the level of 5 Percent &b
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Table 6- Effect of dietary treatments on mean Index of toe web thickness resPonse to PHA-P injection

Treat 2 Hour 4 Hour 12 Hour 24 Hour 48 Hour
Rec Rec 0.20 0.08 0.09 0.08 0.104
Rec 5% TrP 0.21 0.12 0.09 0.09 0.114
Rec 10% TrP 0.28 0.09 0.18 0.17 0.150
10% val Rec 0.13 0.12 0.08 0.07 0.078
10% val 5% TrP 0.23 0.11 0.11 0.09 0.084
10% val 10% TrP 0.20 0.18 012 0.09 0.112
20 % val Rec 0.25 0.16 0.14 0.10 0.096
20 % val 5% TrP 0.22 0.12 0.12 0.11 0.110
20 % val 10% TrP 0.23 0.13 0.12 0.13 0.134
SEM 0.51 0.42 0.57 0.51 0.31
Rec 0.230 0.141 0.121 0.117 0.122
10% val 0.189 0.103 0.104 0.086 0.091
20 % val 0.236 0.138 0.131 0.116 0.113
tryptophan
Rec 0.198 0.123 0.104 0.086 0.092
5% TrP 0.220 0.122 0.110 0.101 0.102
10% TrP 0.237 0.137 0.142 0.132 0.132
Pr>F Pr>F Pr>F Pr>F Pr>F
val 0.164 0.224 0.624 0.418 0.307
TrP 0.332 0.777 0.358 0.215 0.154
Valx TrP 0.182 0.323 0.496 0.651 0.998
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Effects of valine and tryptophan in low Protein diets on carcass characteristics
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Introduction: The ideal Performance of Poultry by nutrition achieved by adequately feeding of
birds while reducing dietary costs and nutrients excretion. Moreover amount of dietary nutrients
have a significant effect on feed intake (Kidd et al., 2002). Studies show that reduced growth and
yield due to decreased dietary Protein can be compensated by supplementing with synthetic amino
acids (Hussein et al. 2001). Diet based on total and digestible amino acids can improve Performance
(Rostagno et al. 1995). Some Properties of valine and tryptophan in relation to non-Protein
functions and metabolism distinguish them from other amino acids. Valine is the fourth limited
amino acid to the growth of broilers. Tryptophan involved in all Proteins structure, is a Precursor
for serotonin and melatonin while, improving feed intake (Silber and Schmitt 2010). Valine affects
the ghrelin and neuropeptide Y Production (Coto et al. 2006) while tryptophan affects the serotonin
secretion (Henry 1985) yet both affect feed intake. The functions of the two amino acids can
improve the Performance and immune system of birds. In this study, we aimed to evaluate the effect
of different levels of valine and tryptophan in low-protein diets on carcass characteristics and
immune response of broiler chickens.

Material and methods: A total of 450 day-old Ross 308 broiler chickens were randomly divided
into nine treatment groups. The chickens were arranged as 3x3 factorial completely randomized
experimental design according to 3 levels of valine and three levels tryptophan. Each treatment
considered of five replicates of 10 chickens per experimental unit. The birds were reared on the
litter Pen for 21 days with ad-libitum access to feed and water. Experimental treatments were
adjusted based on Brazilian tables and included: 1) recommended level of valine + recommended
level of tryptophan, 2) recommended level of valine + 5% more than recommended tryptophan, 3)
recommended valine + 10% more than recommended tryptophan, 4) 10% more than recommended
valine + recommended level of tryptophan, 5)10% more than recommended valine + 5% more than
recommended tryptophan, 6) 10% more than recommended tryptophan + 10% more than
recommended tryptophan, 7) 20% more than recommended valine + recommended level of
tryptophan, 8) 20% more than recommended valine + 5% more than recommended tryptophan, 9)
20% more than recommended valine + 10% more than recommended tryptophan. On day 21 of
trial, two birds Per Pen were randomly selected and slaughtered for whole carcass analysis after 12
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hours of fasting. After slaughter, the organs such as breast, thigh, abdominal fat, gizzard, liver,
heart, spleen, thymus and burs fabricius were weighed. In order to count white blood cells at 21
days of age, blood sampling drawn from the wing vein and the number of lymphocytes, heterophils,
monocytes, basophils and eosinophils were determined. Blood samples were taken at 21 days of age
to determine the antibody titer of Newcastle virus. To measure the immune response to sheep
erythrocytes, on 14 and 21 days of the experiment, 2 mL of blood was taken from the chicken vein
and used to determination of total immunoglobulin and Immunoglobulin M and Immunoglobulin G
titers. The antibody titers were performed by direct hemagglutination (Isaco et al. 2005). The CBH
test was used to evaluate the cellular immunity. The experiment was conducted using completely
randomized design with factorial structure. Data was subjected to ANOVA using the GLM
Procedure (SAS, version 9.1) as a 3x3 factorial. Significant means among the variables were
separated by Duncan's multiple range tests at 5% level of significance.

Results and discussion: our results showed that the addition of valine and tryptophan in low
Protein diets had no significant effect on carcass yield, thigh, gizzard, heart and abdominal fat
(P<0.05). The consumption of 10% and 20% of valine significantly increased the breast weight
compared to the recommended level (P<0.05). No interaction effects were observed between valine
and tryptophan amino acids for the weights of carcass Parts and internal organs (P>0.05).
Consumption of 10 and 20% tryptophan levels had no significant effect on breast and thigh of
broilers at 22 days of age (Duarte et al, 2013). Moreover, addition of valine to Poultry diet did not
have a significant effect on abdominal fat (Corzo et al, 2004). Different levels of valine and
tryptophan had no significant impact on liver and spleen weight (P<0.05). Furthermore, addition of
20% valine caused an increase in thymus and bursa weights (P<0.05). The tryptophan containing
diets had a significant effect on the number of blood lymphocytes, the addition of 10% tryptophan
increased the blood lymphocytes (P<0.05). Valine and tryptophan had no significant effect on other
blood leukocytes (P<0.05).Addition of 20% valine increased humoral immunity (HI antibody titer)
(P<0.05). In addition, 10% tryptophan level increased the immunity of chickens against HI antibody
(P<0.05).The results showed that the initial response of total antibody was not affected by
experimental treatments (P<0.05), but 10% level of valine significantly increased Immunoglobulin
M (P<0.05). Diet of 20% valine had a significant effect on Immunoglobulin M secondary response
SRBC (P<0.05) but had no significant effect on the PHA-P injection response (P<0.05). Protein
deficiency causes unsuitable growth of lymphoid organs (Corzo et al, 2007).

Conclusions: Our result showed that consumption of high valine and tryptophan levels in low-
Protein diets could improve the carcass characteristics and immune system of broilers.

Keywords: Broiler chickens, Carcass characteristics, Immune system, Low Protein diets,
tryptophan, Valine



