Journal of Animal Biology, Winter 2026; 18(2):61-72

ST
’

ﬁ ISSN: 1735-9724

LA

Research Article

Effect of Alpha-Hydroxycholecalciferol and Phytase Enzyme on
Growth Performance, Bone Characteristics and Intestinal Morphology
in Broiler Chickens

Arezoo Habibi, Nima Eila*, Mohammad Reza Pariani, Abolfazl Zarei
Department of Animal Sciences, Karaj Branch, Islamic Azad University, Karaj, Iran
*Corresponding author: nima.eila@yahoo.com
Received: 19 July 2025 Accepted: 08 October 2025
DOI: 10.60833/ascij.2026.1212471
Abstract

The aim of the present experiment was to investigate the effect of alpha-
hydroxycholecalciferol and phytase on growth performance, bone characteristics, and
intestinal morphology in broiler chickens. To conduct the experiment, 400 one-day-old
male chicks of the Cobb 500 strain were used in a completely randomized design with 4
treatments and 5 replications (20 chicks per replication). The experimental treatments
included 1- control (no additive), 2- control + 14 mg/kg alpha-hydroxycholecalciferol,
3- control + 5 mg/kg phytase, 4- control + 14 mg/kg alpha-hydroxycholecalciferol + 5
mg/kg phytase. According to the results, the weight gains of chickens in all rearing
periods in treatments that used alpha-hydroxycholecalciferol alone and also together
with phytase increased significantly compared to the control (p < 0.05). The diameter of
Haversian ducts in the phytase-containing treatment significantly increased compared to
the control (p < 0.05). The length of ileum villus in treatments containing alpha-
hydroxycholecalciferol and its mixture with phytase significantly increased compared to
the control (p < 0.01). Overall, the results showed that the use of alpha-
hydroxycholecalciferol together with phytase had a better effect on improving growth
performance, bone strength, and intestinal tissue compared to their separate use in
broiler diets.
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Table 1- Composition of experimental diets
Starter (1-10 Grower (11-24 Finisher (25-42

Ingredients (%)

days) days) days)
Corn 49.11 53.51 58.11
Soybean meal 38.70 35.00 27.00
Wheat 5.00 5.52 9.05
Soybean oil 1.70 1.70 2.00
Corn gluten 1 0 0
Sodium bicarbonate 0.03 0.1 0.15
CaCQO; 1.80 1.73 1.60
Mono calcium phosphate 1.20 1.07 0.84
NaCl 0.33 0.27 0.25
Mineral premix* 0.25 0.25 0.25
Vitamin premix? 0.25 0.25 0.25
L-Lysine-HCI 0.23 0.23 0.19
DL-Methionine 0.3 0.28 0.26
L-Threonine 0.1 0.09 0.05
Total 100 100 100
Chemical analyses
Metabolizable energy
(kcal/kg) 2950 3000 3080
Crude protein(%) 22 20 175
Lysine (%) 1.24 1.15 0.95
Methionine (%) 0.6 0.55 0.51
Methionine + Cysteine 0.87 08 0.73
(%)
Threonine (%) 0.8 0.74 0.6
Arginine (%) 1.34 13 1.05
Isoleucine 0.82 0.75 0.68
Valine 1 0.88 0.71
Ca (%) 0.96 0.9 0.8
Available Phosphorus (%) 0.36 0.33 0.28
Na (%) 0.16 0.16 0.16
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1. Per kilogram of feed: Manganese (as manganese oxide): 39.68 g, Iron (as iron sulfate): 20 g, Copper (as copper
sulfate): 4 g, Zinc (as zinc oxide): 33.88 g, Selenium (as sodium selenite): 0.08 g, lodine (as calcium iodate): 0.396 g,
and Betaine: 200 g. 2. The following ingredients per kilogram of feed (excluding vitamin D3): Vitamin A: 3,600,000

IU, Vitamin E: 7,200 U, Vitamin K3: 0.8 g, Thiamine: 0.7 g, Riboflavin: 2.64 g, Niacin: 11.88 g, Pantothenic acid:
3.92 g, Pyridoxine: 1.176 g, Biotin: 0.04 g, Folic acid: 0.4 g, Vitamin B12: 0.006 g, and Antioxidant: 400 mg.
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Table 2- Effect of experimental treatments on performance traits during the starter period (Days 1-10) (Mean + SE)

Treatments Weight gain (g) Feed intake () Feed conversion ratio
Control 238.4+10.88b 248.5+ 1.48a 1.04 £ 0.04b
la-OH-D3 264.3 + 14.27a 250.8 £7.13 0.95 + 0.08b
Phytase 218.8+7.97b 245.1 £ 4.46 1.12+0.03a
1a-OH-D3 + Phytase 274.7 £ 6.18a 2545+2.91 0.92 +0.02b
SEM 2.69 1.07 0.01

p-value 0.0459 0.1872 0.0331

(S YO UNY) diy 0y90 55 oy 2550 (53, 5kas Qu.pﬂwi_ibﬂéu)u.;)ﬁl—r Jsd>-
Table 3- Effect of experimental treatments on performance traits during the growth period (Days 11-25)

Treatments Weight gain (g) Feed intake () Feed conversion ratio
Control 572.8 £ 66.68" 964.1 + 83.83 1.692+0.13
la-OH-D3 659.8 + 46.942 988.6 + 32.29 1.50b+0.11
Phytase 591.1 £40.71° 083.9 + 54.22 1.66 £ 0.09
1a-OH-D3 + Phytase 708.8 + 66.29¢ 994.2 + 58.98 1.412£0.19
SEM 13.83 12.61 0.03

p-value 0.0169 0.8738 0.59431

(S35 8Y B Y0) UL oyss 55 w3550 63, 50e Sl 5 cilosl glajles J1-8 Jsi
Table 4- Effect of experimental treatments on performance traits during the finisher period (Days 26-42)

Treatments Weight gain (g) Feed intake (g) Feed conversion ratio
Control 1788.8 + 140.59° 3504.6 +1.48 1.96 + 0.08
10-OH-D3 1892.4 + 159.42° 3684.9 +7.13 1.95+0.18
Phytase 1863.8 + 68.91° 3622.6 + 4.46 1.94+0.10
1a-OH-D3 + Phytase 1971.5 + 109.97° 3710+ 291 1.89 +0.06
SEM 26.66 28.06 0.03

p-value 0.0527 0.1427 0.6029

S Y 3 25 S laar g S Ol il G G eiales] glasles -0 Jsas
Table 5- Effect of experimental treatments on tibia bone breaking strength in broiler chickens at 42 days of age

Treatments Maximum Force (N)  Maximum Displacement Energy Absorbed
(mm) (Joules)
Control 331.22 + 105.69 2.38+1.49 0.39+0.22
1o-OH-D3 329.56 +71.71 2.34+£0.79 0.43+0.18
Phytase 371.8+98.18 2.57+0.76 0.53+0.21
10-OH-D3 + Phytase 297.24 +62.94 1.80+0.58 0.32+£0.15
SEM 18.75 0.21 0.04
p-value 0.6101 0.6404 0.4471

S Y o3 i S Glaar g S lid cob s S Slessar 5 bl bl 31T s
Table 6- Effect of treatments on physical and histological characteristics of tibia in broiler chickens at 42 days of age

Growth Plate Thickness

Treatments Bone Diameter (mm) Bone Wall Diameter (mm) (mm)
Control 6747.0 + 589.66 1268.8 +220.39 1512.7 + 448.2
la-OH-D3 7032.3 + 1395.89 1138.0 +186.11° 1765.5 + 472.03
Phytase 7475.5 + 1639.57 1339.8 +248.474® 1801.30 + 438.97
10-OH-D3+ 7176.1 + 1146.81 1457.90 + 620.45 1591.99 + 475.04
Phytase

SEM 140.75 41.99 52.08
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p-value 0.3279 0.0413 0.1524
Number of Haversian . . .
. . . Diameter of Haversian Thickness of Spongy

Treatments Canals (in a circle with

radius 1500 pum) Canals (mm) Bone Plates (um)
Control 20.20 +£ 3.48 328.44 +103.83b 114.00 = 50.85°
1a-OH-D3 18.60 £ 5.26 400.46 £ 111.37% 128.82 + 64.092>
Phytase 20.20 £ 4.39 436.95 = 138.06° 120.88 + 93.35a
10-OH-D3 + 20.75+ 4.71 393.18 + 99,93 143.53 + 88.39:
Phytase
SEM 0.5 13.28 8.45
p-value 0.4723 0.0308 0.6468

Sios Y 53 23S e g Ol 2SSl s 5 ndS bl slasles 3V Jsis
Table 7- Effect of treatments on calcium and phosphorus content of bone ash in broiler chickens at 42 days of age

Calcium

Phosphorus Calcium Phosphorus
Treatments b percentage percentage based  percentage based percentage based on
ased on tibia S

ash on tibia ash on toe ash toe ash
Control 40.92 +0.88 17.11+£0.36 40.92 + 0.88 16.74 £ 0.96
la-OH-D3 41.27 £ 0.40 17.46 £ 0.25 41.27 £ 0.40 17.00 £ 0.26
Phytase 41.32 +0.68 17.34 £ 0.18 41.32 £ 0.68 16.36 £ 1.39
1a-OH-D3+Phytase 41,54 +0.51 17.55+ 0.66 41.54 +£0.51 17.10+£0.23
SEM 0.14 0.09 0.14 0.2
p-value 0.5233 0.3937 0.5233 0.5992

SO bY s i S Gladr g 5095 ot oy bl bl JI-A Jsa
Table 8- Effect of experimental treatments on jejunum morphology in broiler chickens at 42 days of age

Treatments Villus height (um) Villus width (um) Crypt depth (um)
Control 667.26 + 148.28¢ 139.53 +33.56° 248.28 £59.01¢
1a-OH-D3 1212.85 +261.28%® 173.3 £59.1° 238.87 £36.370
Phytase 886.4 £ 109.12° 134.87 +42.59° 240.99 + 35.728
1a-OH-D3 + Phytase 1362.96 + 254.472 236.18 +£90.442 170.47 £ 56.08°
SEM 44.47 8.04 6.34
p-value 0.0001 0.0001 0.0001

S EY 53 S e g e bl s Cous p lesl slasles -4 s
Table 9- Effect of experimental treatments on ileum morphology in broiler chickens at 42 d

ays of age
Treatments Villus height (um) Villus width (um) Crypt depth (um)
Control 356.24 £ 76.4° 144.14 + 36.82 356.83 £93.542
la-OH-D3 449.95 + 158.052 154.96 + 66.46 481.49 + 105.630
Phytase 353.96 + 154.75b 124.29 + 49.75 431.88 +£72.72b
1a-OH-D3 + Phytase 468.78 + 151.92 126.66 £ 54.15 423.19 £ 107.38®
SEM 16.41 5.97 11.63
p-value 0.0135 0.2138 0.0014
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