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Effects of dietary energy, vitamin C, vitamin E and selenium in
maternal diets on productive performance, fertile period length of
sperm and antioxidant activity in uterine fluid
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ABSTRACT: This study aimed to examine the effects of dietary metabolizable energy (ME) level, vitamin C, vitamin
E and selenium (Se) on productive performance, fertile period length of sperm and antioxidant activity. A total of 128
ISA Brown female laying hens aged 33 weeks were randomly allotted to 4 groups of 32 birds each in a Completely
Randomized Design (CRD), all birds were fed diets 109 g/day and free access to water under a 17 hours light. The
experimental diets consisted of 4 groups: 1) low energy (2,650 ME kcal/kg) diet 2) low energy diet supplemented
with 200 mg/kg of vitamin C, 100 mg/kg of vitamin E and 0.3 mg/kg of Se 3) normal energy diet (2,900 ME kcal/kg)
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and 4) normal energy diet supplemented with 200 mg/kg of vitamin C, 100 mg/kg of vitamin E and 0.3 mg/kg of
Se. The results showed that the normal energy diet can improve egg production, egg weight and maintain ovarian
integrity (P<0.05). In addition, the supplementation of vitamin C, vitamin E and Se in both energy levels can increase
glutathione peroxidase activity in uterine fluid. However, dietary energy, vitamin C, vitamin E and Se in this study
had no effects on fertile period length of sperm and fertility. In conclusion, it is indicated that dietary energy, vitamin
C, vitamin E and Se can alter productive performance and antioxidant activity of laying hens.

Keywords: dietary energy, antioxidant, uterine fluid, fertile period length of sperm
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Table 1 Composition of the basal diets

WAUINEAT 46 (1) 1 63-72 (2561).

Low-ME Normal-ME

2,650 kcal ME/kg 2,900 kcal ME/kg
Corn 55.20 55.20
Meat meal, 60% 4.29 4.29
Soybean meal, 48% 24.30 24.30
Soybean oil - 4.45
Cassava pulp 5.53 1.08
Salt 0.36 0.36
DL-methionine 0.15 0.15
Calcium carbonate 9.17 9.17
Mono-calcium phosphate 0.50 0.50
Premix’ 0.50 0.50
Calculated compositions (%)
ME (kcal/kg) 2,650 2,900
Calcium 4.00 4.00
Available Phosphorus 0.39 0.39
Digestible Lysine 0.85 0.84
Methionine 0.40 0.40
Methionine + Cystine 0.61 0.61
Threonine 0.56 0.56
Analyzed compositions (%)
Crude protein 17.75 17.71
Crude fiber 2.27 2.28
Ether extract 2.59 7.16

'Premix for laying hen (/kg diet): Vitamin A, 2,000,000 IU; Vitamin DB, 600,000 IU; Vitamin Ka, 300 mg; Vitamin
B1 ,400 mg; Vitamin BZ, 1,000 mg; Vitamin Bﬁ, 600 mg; Vitamin sz’ 1.3 mg; Nicotinic acid, 2,500 mg; Choline
Chloride, 100 mg; D-calcium pentothal, 1,500 mg; Folic acid, 100 mg; Biotin, 2 mg; Mn, 12 g; Zn, 10 g; Fe, 8

g; Cu, 2mg; I, 0.4 mg; Co, 0.4 mg.
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Table 2 Effect of dietary energy, vitamin C, vitamin E and seleniumin in laying hen diets on productive

performance, fertility and fertile period length of sperm

Low energy Normal energy Pooled P-value

Parameters Non Non Contrasts'

supplement supplement  supplement supplement SEM 1 2
Feed intake (g/day) 108.3 108.7 107.7 107.6 0.197 NS NS
Energy intake (ME kcal/day) 287.0° 278.1° 310.0° 313.0° 1.208  0.0001 0.128
Final body weight (g) 1736.2 1760.0 1725.3 1732.8 6.945 NS NS
Body weight change (g) 26.2 48.4 26.1 35.0 6.341 NS NS
Egg production (%) 92.0° 93.9° 93.9° 94.5° 0.315 0.040 0.040
Egg weight (g) 58.4° 57.0° 58.0° 59.8° 0.127  0.0001 0.008
Fertile period length (day) 16.8 17.6 17.2 17.3 0.156 NS NS
Fertility (%) 77.9 79.3 79.6 78.6 0.617 NS NS

*d Means within the same row with different letters differ significantly (P<0.05).

'Orthogonal contrasts: 1) low energy diet (2,650 kcal ME/kg) vs. normal energy diet (2,900 kcal ME/kg) and 2) non-

supplement vs. supplement (200 mg/kg of vitamin C, 100mg/kg of vitamin E and 0.3 mg/kg of Se).

AnsussrULAUNUSuAsadEtznely
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Table 3 Effect of dietary energy, vitamin C, vitamin E and selenium on reproductive and internal organs in

laying hens
Low energy Normal energy Pooled P-value 1
Parameter Non Non Contrasts
Supplement  Supplement supplement Supplement SEM 1 2
Ovary weight (%BW) 2.0° 2.0° 2.3% 2.4° 0.060  0.003 0.692
Oviduct weight (%BW) 3.2 3.2 31 3.2 0.038 NS NS
Oviduct length (cm) 62.6 63.4 60.4 66.8 1.467 NS NS
Small follicle (mm) 10.2 12.0 11.8 12.0 0.325 NS NS
Large follicle (mm) 4.6 4.8 4.8 5.2 0.109 NS NS
Liver weight (%BW) 2.2 2.1 2.4 2.1 0.044 NS NS
Abdominal fat (%BW) 1.4° 1.5° 3.3° 2.1° 0.243  0.002  0.121

*® Means within the same row with different letters differ significantly (P<0.05).

'Orthogonal contrasts: 1) low energy (2,650 kcal ME/kg) vs. normal energy diet (2,900 kcal ME/kg) and 2) non-supplement

vs. supplement (200 mg/kg of vitamin C, 100mg/kg of vitamin E and 0.3 mg/kg of Se.
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Figure 1 Effect of dietary energy, vitamin C, vitamin E and selenium on glutathione peroxidase activity in uterine

fluid of laying hens

** Means with the different letters differ significantly (P<0.05).
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