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Table 1. Composition and calculated analyses of
the basal diet

Ingredients Value
Corn 60.50
Soybean meal (44%CP) 23.75
Vegetable Oil 4.00
Di-calcium phosphate 1.80
Oyster shell 4.80
Limestone 4.00
Salt 0.22
Sodium bicarbonate 0.23
DI-Methionine 0.20
Vitamin premix* 0.25
Mineral premix? 0.25
Calculated analysis

Metabolisable energy (kcal /kg) 2931.7
Crude protein (%) 15.71
Calcium (%) 3.81
Available phosphorous (%) 0.45
Methionine + Cystine (%) 0.72
Lysine (%) 0.80

Vitamin premix provided per kilogram of diet: vitamin A
2.4 mg; vitamin E 20 mg, vitamin K 2.2 mg, vitamin B1
1.5 mg, vitamin B2 4.0 mg, vitamin B3 8.0 mg, vitamin
B5 35.0 mg, vitamin B6 2.5 mg, vitamin B9 0.5 mg,
vitamin B12 10 pg, and choline, 468 mg.

2Mineral premix provided per kilogram of diet: Mn 80.0
mg; Fe 75.0 mg; Zn 64.0 mg; Cu 6.0 mg and Se 0.3 mg.

Table 2. Effect of different experimental treatments on the performance of laying hens during the
experimental period

Treatments! | Feed intake (g) | Egg mass(g) | Egg production (%) | Egg weight (g) |  FCR?
First three weeks of experiment
3300 1U VitD 104.3 54.8 93.3 58.6 1.91
4950 IU VitD 104.0 51.8 89.5 57.5 2.02
3300 IU NVitD 99.8 52.9 90.8 58.2 1.89
4950 IU NVitD 100.7 51.1 87.9 57.9 1.97
P-value 0.38 0.35 0.42 0.22 0.30
SEM?® 1.09 0.77 1.19 0.20 0.03
Second three weeks of experiment
3300 1U VitD 105.4° 51.7 87.0 59.5 2.05
4950 I1U VitD 110.78 54.1 83.8 63.0 2.13
3300 IU NVitD 103.8° 48.3 82.5 59.3 2.13
4950 IU NVitD 103.1° 445 75.2 58.9 2.36
P-value 0.01 0.21 0.08 0.60 0.37
SEM 1.01 1.68 1.77 1.16 0.06
Whole experiment period
3300 IU VitD 104.8 53.3 90.1 59.0 1.97
4950 IU VitD 107.6 52.9 86.7 60.3 2.06
3300 IU NVitD 101.8 50.5 86.5 58.8 2.01
4950 IU NVitD 101.9 47.8 815 58.4 2.14
P-value 0.10 0.24 0.11 0.76 0.42
SEM 0.95 1.07 1.33 0.60 0.04

L VitD= Vitamin D3; NVitD= Nanoliposomes of vitamin D3.

2Feed conversion ratio.
3Standard errors of means.

ab\eans within a column with different letters differ significantly (P<0.01).
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Table 3. Effect of different experimental treatments on egg quality traits

3300 1U 4950 U 3300 1U 4950 U

Treatments? VitD VitD NVitD NVitD P-value SEM?
Egg weight (g) 59.76 59.86 61.41 60.97 0.33 0.37
Haugh unit 92.60 91.78 92.87 93.96 0.36 0.43
Yolk weight (%) 26./48 26.86 27.32 26.55 0.32 0.17
Albumen weight (%) 60.36 59.62 59.08 60.00 0.11 0.19
Yolk colour 7.86 7.89 7.74 7.89 0.33 0.03
Shell weight (%) 13.15 1351 13.58 13.44 0.55 0.11
Shell strength (kg per cm?) 2.86 2.82 3.15 3.16 0.12 0.07
Shell thickness (mm) 0.40 0.39 0.39 0.40 0.61 0.002

L VitD= Vitamin D3; NVitD= Nanoliposomes of vitamin D3.
2 Standard errors of means.

Table 4. Effect of different experimental
treatments on the egg yolk vitamin D3 and
cholesterol content

1 Cholesterol | Vitamin D3
Treatments

(mglegg) | (mcglegg)
3300 1U VitD 39.92° 3.897°
4950 1U VitD 53.88° 6.096°
3300 1U NVitD 56.287 1.365¢
4950 1U NVitD 56.387 5.735°
P-value 0.0001 0.0001
SEM? 1.052 0.275

1 VitD= Vitamin D3; NVitD= Nanoliposomes of
vitamin D3.

2 Standard errors of means.

&b Means within a column with different letters differ
significantly (P<0.01).
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Abstract

The present study was carried out to investigate the effect of using nanoliposomes vitamin D3 (NVitD) in diet
on performance and egg quality of laying hens. One hundred and twenty Leghorn laying hens (Hy-line W-80
Commercial strain) were used in a completely randomized design with four treatments, five replicates and six hens
per replicate for six weeks. The treatments consisted of: 1- control with 3300 IU VitD/kg of diet, 2- 4950 1U
VitD/kg of diet 3- 3300 1U NVitD/kg of diet and 4- 4950 IU NVitD/kg of diet. In the second three weeks of the
experiment, the hens that received 4950 IU VitD/kg in their diet had the most feed intake in comparison with
others. The egg yolk VitD content was increased significantly with increasing VitD concentration in hens diet. In
equal amounts of diet VitD, application of nanoliposomes reduced the VitD content of egg yolk. Egg yolk
cholesterol concentrations increased when using NVitD. The results of the present experiment showed that the use
of NVitD did not have a significant effect on the production performance and egg quality traits of laying hens.
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