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Extended Abstract

Background: Many factors, including disease and stress, can suppress the immune function of
broilers and threaten their health. Vitamins A and E are fat-soluble vitamins that play an important
role in the production, growth, and protection of tissues and cell membranes, cell proliferation
and differentiation, and embryonic development. They are also effective in modulating the
immune response, preserving the blood serum and tissues, and reducing the inflammatory
response. The antioxidant role of these vitamin supplements has been previously proven by
researchers. In addition to improving growth and immunity, these vitamins can increase the
oxidation stability of poultry meat by preventing oxidative damage. Therefore, this study
investigated the effects of adding vitamin E and A supplements to broiler diets on the growth
performance, immune response, and meat quality and stability of broilers.

Methods: This experiment was conducted as a completely randomized design on 160 one-day-
old Ross 308 male broilers with four treatments, four replicates, and 10 chicks per replication.
Experimental treatments included T1: a corn-soybean diet (control treatment without a
supplement), T2: a basal diet + 250 mg of vitamin E, T3: a basal diet + 1500 IU of vitamin A, T4:
a basal diet + 250 mg of vitamin E, and 1500 IU of vitamin A. Diets were formulated isocaloric
and isonitrogenous, and then vitamin A and E supplements were added to the experimental diets.
The performance traits, such as feed intake and body weight gain, were recorded for three periods,
including starter (1-10 days), grower (11-24 days), and finisher (25-42 days), followed by
determining the feed conversion ratio (FCR). The Newcastle disease vaccination was done at 7
and 21 days of age, and then blood samples were gathered at 28 days of age to measure the
antibody production. The hemagglutination inhibition method was used to determine the antibody
titer against the Newcastle disease agent. Blood samples were collected in heparin tubes to
determine the number of heterophils and lymphocytes, and a blood smear was prepared after
homogenizing the sample. Blood cells were fixed with methanol and stained with the Giemsa
solution. A hundred cells were counted to measure the number of heterophils and lymphocytes.
Two birds per replicate with a body weight close to the average of each cage were slaughtered at
the end of the experiment. After slaughter, the breast and thigh were separated from the carcass,
and part of them was refrigerated to measure quality parameters, and the other part was frozen to
measure malondialdehyde. Meat quality characteristics, including water holding capacity,
cooking loss, dripping loss, and meat pH, were measured one day after slaughter. The content of
meat malondialdehyde (thiobarbituric acid test) was measured at intervals of 30 and 45 days after
slaughter.
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Results: The results showed that the effect of adding vitamins A and E was significant on feed
intake, body weight gain, and FCR during the grower, finisher, and whole periods (P < 0.05). The
addition of vitamins A and E increased feed intake and body weight gain and decreased FCR (P
< 0.05). The effect of vitamins A and E addition was significant on antibody production,
lymphocytes and heterophils percentage, and the heterophil to lymphocyte ratio (P < 0.05). The
supplementation of vitamins A and E significantly increased antibody production and the
percentage of lymphocytes compared to decreases in the heterophil percentage and the heterophil
to lymphocyte ratio (P < 0.05), and the highest antibody production was seen in broilers fed with
both vitamins (P < 0.05). The addition of vitamin supplements decreased meat cooking loss and
dripping loss, while it increased water holding capacity (P < 0.05). The effect of treatments was
not significant on meat pH (P > 0.05). The addition of vitamins A and E decreased the
malondialdehyde content in the thigh and breast meat 45 days after slaughter (P < 0.05), and the
lowest malondialdehyde content was seen in broilers fed with both vitamins A and E (P < 0.05).
Conclusion: It is concluded that adding 1,500 IU of vitamin A and 250 mg of vitamin E to the
diet can improve growth performance, immune response, and meat quality and stability in
broilers.
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Table 1. Feed ingredients and chemical composition of the basal diet during different rearing periods
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! The mineral premix supplied the following per kilogram of diet: Mn, 80 mg; Fe, 120 mg; Zn, 60 mg; Cu, 100 mg; 1, 0.95 mg; and Se, 0.25 mg. Vitamin
premix supplied the following per kilogram of diet: Retinol, 12,000 IU; Cholecalciferol, 1500 IU; Tocopherol, 60 1U; phylloquinone, 2 mg; Thiamine,
2.4 mg; Riboflavin, 4.8 mg; Niacin, 30 mg; Pantothenic acid, 16 mg; Pyridoxine, 3 mg; Folic acid, 1 mg; Vitamin B12, 0.03 mg; Biotin, 0.15 mg; and

Choline chloride, 50 mg.
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Table 2. The effect of vitamins A and E supplementation on the growth performance of broilers

Shes s cops (009 > £5) 0139 Il (0993 2 £5) Sy Slg>
Feed conversion ratio Weight gain (g/period) Feed intake (g/period)

0y90 JS Sl ) o3l 0)9> JS Sl L) o3t 0590 JS St L) o] i/l Lo

Total Finisher Grower Starter Total Finisher Grower Starter Total Finisher Grower Starter Treatments/Traits

(1-42) (26-42) (11-25) (1-10) (1-42) (26-42) (11-25) (1-10) (1-42) (26-42) (11-25) (1-10)

1.78 1.86" 1.69* 1.34 2290.37° 1356.25° 832.12¢ 102.00 4067.62° 2523.50° 1407.50° 136.62 (Control) sals

1.75% 1.84° 1.65* 1.35 2403.87° 1430.25* 871.00° 102.62 4219.25* 2635.87° 1445.00° 138.37 (Vit E 250 mg/kg) E (polig p,Kuso YO+
1.73% 1.83% 1.62° 1.33 2456.50° 1446.25* 909.12° 101.12 4246.00° 2643.50° 146750* 135.00 (Vit A 1500 UI) A (yeolisg g VO« +

A (polig 15lg N0+ +E yoliyg o Silio YO+
ab b a a a b a a a o9 9 OrPRg P

1.75 1.82 1.67 1.34 244737 1459.50 884.37 103.50 4283.75 2663.75 1481.25 138.75 (Vit E 250 mg + Vit A 1500 UI)
0.01 0.008 0.009 0.01 14.78 8.63 9.50 0.74 20.17 8.88 14.04 1.68 SEM
0.0007 0.05 0.0006 0.89 <0.0001 <0.0001 0.0008 0.19 <0.0001 <0.0001 0.01 0.40 P-Value

(P < 10) 355l (gl ixe AWM (glite Bgy> b ygiw 2 1> Jole o (sla 1 Silo
*®Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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Table 3. The effect of vitamins A and E supplementation on the immune response of broilers

Comgiid & Jibg i (303) Jsbgin (323) Cgid b (8l s Slis/ o
Heterophil to Heterophil (%) Lymphocyte (%) Antibody titer (log2) Treatments/Traits

lymphocyte ratio
0317 2337 76.67° T35 (Control) 1al%
0.24° 19.33° 80.66° 2.66° (Vit E 250 mg/kg) E pelivg pySleo YO+
0.23° 19.00° 81.00° 2.33° (Vit A 1500 UL) A ypelisg 3lg VO -+
0.22° 18.33° 81.66° 3.330 A cyolizg 1515 10+ ++E cypolizg pySilis Y-

(Vit E 250 mg + Vit A 1500 UI)

0.009 0.57 0.57 0.33 SEM
0.001 0.001 0.001 0.02 P-Value

(P < [40) 35,1y (oo gine WS cglite gy b gt yo 50 Jole o (ola Sl *°
> Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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Table 4. The effect of vitamins A and E supplementation on the meat quality of broilers

(10,) aligs <4l (dop) cog (20y) ol (6,185 b o pH Slao/ o
Drip Loss Cook Loss (%) Water holding capacity (%) Treatments/Traits

12.00° 23.70° 56.757 724 (Control) 1aL

9.55° 18.30° 62.75% 7.10 (Vit E 250 mg/kg) E peling pySeo Y-

9.60° 18.20° 64.50* 7.12 (Vit A 1500 UL) A pelizg s5g 10+«

9.45° 17.75° 64.75° 7.11 oolizg 515 V0+ o+ yusliyy pySalis Y-
(Vit E 250 mg + Vit A 1500 UI) A

0.55 1.22 1.22 0.13 SEM

0.017 0.014 0.0008 0.86 P-Value

(P < 10) 35yly (oo gine BMA] (glite gy b gt by Jole o (ola Sk *°
*>Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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Table 5. The effect of vitamins A and E supplementation on the malondialdehyde content of meat in broilers

3 o 59 ¥B) dizeo 3 9y Vo) dio 3o 39, ¥8) oy oo ¥e) ol lio/ b oy
(Hless (Hss (s (s Treatments/Traits
Breast (45 days after Breast (30 days after Thigh (45 days after Thigh (30 days after
slaughter) slaughter) slaughter) slaughter)
27.16a 10.34 25.88° 10.60 (Control) anls
24.90° 9.74 21.89° 10.20 (Vit E 250 mg/kg) E peling pySueo YO+
23.62% 9.35 22.54° 10.42 (Vit A 1500 UL) A polisg 31y VO -+
22.09¢ 9.45 20.71° 10.32 A oeling 319 YO+ ++E pueling p,Sulio YO
(Vit A Vit E 250 mg +1500 UI)
0.39 0.27 0.55 0.15 SEM
0.0001 0.09 0.0002 0.32 P-Value

(P < 1+0) 3555 (g o gine BB cglite gy b gt yo 50 ole yo sla Sl *°
> Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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