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Table 1. Ingredients and basal diet composition

Age (day)
Ingredients 0-14 15-28 29-42
Corn 54.85 59.50 63.60
Soybean meal 39.00 34.30 30.00
Soy oil 1.40 2.00 2.25
DL-Methionine 0.30 0.23 0.18
L-Lysine 0.12 0.12 0.02
DiCalcium Phosphate 1.95 1.70 1.60
Oysters Shell 1.40 1.20 1.30
Common Salt 0.33 0.30 0.30
Sodium Bicarbonate 0.15 0.15 0.15
Vitamin and Mineral Supplements® 0.50 0.50 0.60
Sum 100 100 100
Nutriants
Metabolisable Energy( Kcal/Kg) 2828 2940 3000
Crude Protein (%) 21.80 20.15 18.50
Calsium(%) 1.05 0.90 0.90
Availible phsphours(%) 0.50 0.45 0.42
Lysine (%) 1.29 1.17 0.98
Total Sulfur Amino Acid 0.98 0.88 0.79
Sodium (%) 0.18 0.18 0.18

This premix supplied the following per kilogram of diet: 12,000 IU of vitamin A ; 5,000 IU of vitamin D3;75
IU of vitamin E; 3 mg of vitamin K3; 3 mg of thiamin; 8 mg of riboflavin; 13 mg of pantothenic acid; 55mg of
niacin; 5 mg of pyridoxine; 2 mg of folic acid; 0.2 mg of biotin, and 1,600 mg of coline, and also supplied 120
mg of manganese; 40 mg of iron;16 mg of copper; 1.25 mg of iodine, 100 mg of zinc, and 0.3 mg of selenium.
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Table 2. Effect of feed restriction and vitamin and mineral supplementations on broiler performance

Treatments™ Body weight (g) Feed intake (g) Feed conversion ratio  Survival rate (%)

1 2382 4334 1.809 ® 96.23

2 2428 4317 1.778 ° 94.17

3 2413 4482 1.859 @ 95.20

4 2485 4327 1.743 ° 92.46

5 2346 4262 1.817 ® 87.54

6 2420 4398 1.817 ® 93.83
SEM 21.21 38.75 0.011 0.93
P-value 0.518 0.649 0.014 0.079

®\eans within a column that do not have a common superscript are significantly different.

1 1- Control diet without feed restriction (FR), 2- Basal diet+ 250 1U VitE, 300 mg Vit C and 0.3 ppm organic
selenium without FR, 3-Basal diet+ 250 IU Vit E, 300 mg choline chloride and 0.3 ppm organic selenium
without FR, 4- basal die with FR (an hour's feed allowance and 3 hours restriction),5- Basal diet+250 IU VitE,
300 mg Vit C and 0.3 ppm organic selenium with FR and 6- Basal diet+ 250 IU VitE, 300 mg choline chloride

and 0.3 ppm organic selenium with FR.
2 Survival rate=100-mortality rate
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Table 3. Effect of feed restriction and vitamin and mineral supplements on immune parameters

Treatments® IgM IgG SRBC
1 4.50 3.20° 7.7%®

2 477 3.00° 7.8

3 3.10 3.60° 6.7°

4 3.37 3.25° 6.8 %

5 3.60 3.00° 6.6°

6 2.80 5.172 9.0°
SEM 0.125 0.182 0.235
P-value 0.94 0.001 0.079

® Means within a column that do not have a common superscript are significantly different.

1- Control diet without feed restriction (FR), 2- Basal diet+ 250 IU VitE, 300 mg Vit C and 0.3 ppm organic
selenium without FR, 3-Basal diet+ 250 IU Vit E, 300 mg choline chloride and 0.3 ppm organic selenium
without FR, 4- basal die with FR (an hour's feed allowance and 3 hours restriction),5- Basal diet+250 IU VitE,
300 mg Vit C and 0.3 ppm organic selenium with FR and 6- Basal diet+ 250 U VitE, 300 mg choline chloride

and 0.3 ppm organic selenium with FR.
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Table 4. Effect of feed restriction and vitamin and mineral supplementations on broiler performance, immune
response and ascites related metabolites

Treatments® Heart weight (g) Hematocrit (%) RVITV T, (ng/dL) T, (ng/dL)

1 2.584° 46.80 0.506 3.734 3.125

2 2.620%® 49.55 0.461 5.803 3.823

3 2.979% 49.60 0.497 4.059 4.108

4 2.749® 48.83 0.472 5.138 4.144

5 2.745%® 44,57 0.471 5.669 3.240

6 2.494° 46.4 0.459 4.504 4.302
SEM 0.051 1.106 0.013 0.325 0.179
P-value 0.099 0.403 0.795 0.211 0.247

® Means within a column that do not have a common superscript are significantly different.
1- Control diet without feed restriction (FR), 2- Basal diet+ 250 1U VitE, 300 mg Vit C and 0.3 ppm organic
selenium without FR, 3-Basal diet+ 250 IU Vit E, 300 mg choline chloride and 0.3 ppm organic selenium

without FR, 4- basal die with FR (an hour's feed allowance and 3 hours restriction),5- Basal diet+250 IU VitE,
300 mg Vit C and 0.3 ppm organic selenium with FR and 6- Basal diet+ 250 1U VitE, 300 mg choline chloride

and 0.3 ppm organic selenium with FR.
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Abstract

An experiment was conducted to investigate the effects of vitamin E, C, choline chloride, organic selenium,
and also feed restriction on broiler performance and immune response and ascites related metabolites. Nine
hundred one-day old Arian broiler chicks were allocated to 6 experimental treatments in a completely
randomized design with 5 replicates and 30 samples per replicate. The first three treatments were: 1-Control diet,
2- Basal diet+ 250 IU Vit E, 300 mg Vit C and 0.3 ppm organic selenium, 3- Basal diet+ 250 IU Vit E, 300 mg
choline chloride and 0.3 ppm organic selenium, and treatments 4, 5 and 6 were similar to treatments 1 to 3 but
with feeding program. Feed intake, body weight, mortality, feed conversion were measured weekly. Immune
system response was assessed by injecting sheep red blood cell in day 28. The ratio of right ventricle to total
ventricle considered as ascites index in day 42. Results showed that feed conversion ratio and ascites index were
not different among treatments (P>0.05). The highest level of antibody against red blood cell was for treatment 6
(P<0.05). Therefore, the utilization of vitamin, choline, organic selenium and feeding program was effective on
humoral immune response of broilers.
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