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Carboxylases

Gene 
expression

• Development

• Immunity

• Growth

• Metabolism

• Reproduction
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مازاد ویتامین ها



 Anorexia

 Ataxia

 Growth retardation

 Decrease of skin’s yellow color

 Conjunctivitis with sealed eyelids

 Osteodystrophy

 Mortality

 Parathyroid gland hyperplasia

Hypervitaminosis

Clinical signs of hypervitaminosis A in broilers and leghorns 

Bilateral enlargement of parathyroid glands
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A ×× ×× × ×× ×

D3 × ×× × × ×

E × × × × ×

K3 ×× × ×× × ××

B1 × × × × ××

B2 × ×

B6 ×× × × ×

B9 ×× × ×× ××
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Comparison of two sources of vitamin E
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مواد ناقل و 
رقیق کننده



Most vitamins show greatest stability at approximately pH 5.5

pH:

In premixes, the pH becomes a factor when the amount of free water is sufficient to allow the

release of cations and anions from soluble components.
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Redox activity of minerals and trace minerals (according to NFIA 1992)

Redox activity Trace Mineral
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Redox activity of minerals and trace minerals (according to NFIA 1992)

Redox activity Trace Mineral

+Cu CO3

+Cu O

+++Cu SO4, 5 H2O
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Redox activity of minerals and trace minerals (according to NFIA 1992)

Redox activity Trace Mineral

+Cu CO3

+Cu O

+++Cu SO4, 5 H2O

++Ca (IO3)2

+KI
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Redox activity of minerals and trace minerals (according to NFIA 1992)

Redox activity Trace Mineral

+Cu CO3

+Cu O

+++Cu SO4, 5 H2O

++Ca (IO3)2

+KI

+Fe CO3

-Fe2 O3

++Fe SO4, 7 H2O

+Fe SO4, 1 H2O
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Redox activity of minerals and trace minerals (according to NFIA 1992)

Redox activity Trace Mineral

+Cu CO3

+Cu O

+++Cu SO4, 5 H2O

++Ca (IO3)2

+KI

+Fe CO3

-Fe2 O3

++Fe SO4, 7 H2O

+Fe SO4, 1 H2O

+Mn O

++Mn SO4
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Redox activity of minerals and trace minerals (according to NFIA 1992)

Redox activity Trace Mineral

+Cu CO3

+Cu O

+++Cu SO4, 5 H2O

++Ca (IO3)2

+KI

+Fe CO3

-Fe2 O3

++Fe SO4, 7 H2O

+Fe SO4, 1 H2O

+Mn O

++Mn SO4

+Zn O

++Zn SO4, 1 H2O 43
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Ca total : P available
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Some studies showing the zinc requirement of broiler chickens

105

10
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Feed Ingredients Zinc content (mg/kg)

Corn 18
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Feed Ingredients Zinc content (mg/kg)

Corn 18

Soybean meal 40
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Feed Ingredients Zinc content (mg/kg)

Corn 18

Soybean meal 40

Wheat 34
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Feed Ingredients Zinc content (mg/kg)

Corn 18

Soybean meal 40

Wheat 34

Wheat bran 100
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Feed Ingredients Zinc content (mg/kg)

Corn 18
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Barley 30
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Feed Ingredients Zinc content (mg/kg)
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Canola meal 71
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Feed Ingredients Zinc content (mg/kg)
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Soybean meal 40
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Corn gluten 33
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Feed Ingredients Zinc content (mg/kg)

Corn 18

Soybean meal 40

Wheat 34

Wheat bran 100

Barley 30

Canola meal 71

Corn gluten 33

What does it means?

Natural Zn concentrations in feedstuffs are generally lower than 

the daily Zn requirement for broiler chickens leading to the 

necessity of dietary Zn supplementation.
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Heat Stress
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Effect of experimental diets on carcass fractional weights (%) of male broiler chickens (d 42).

Treatment Carcass Breast Thighs AFP1 Liver

ZnO-100 75.6 26.8 21.0 1.16 1.67b

HiZox-75 75.6 27.2 21.0 1.21 1.80ab

HiZox-100 75.4 26.8 20.6 1.27 1.90a

HiZox-125 75.5 26.8 20.7 1.33 1.83ab

SEM 0.28 0.38 0.17 0.08 0.05

P-Value 0.95 0.84 0.20 0.45 0.04

1. Abdominal fat pad
abc Means in a column with different superscripts differ significantly (P < 0.05).

Stress → liver Zn↑ → plasma zinc↓ → a marginal Zn deficiency

Roberson and Edwards, 1994
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Effect of experimental diets on mortality rate of heat stressed male broiler chicken 

during 1 to 42 days (P<0.06, SE 0.06). 

2.85 %  more than HiZox
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Effect of experimental diets on skin resistance test of heat stressed male broiler 

chicken at 42 day (P<0.07, SE 1.01).
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