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Table 1- The ingredients of experimental diet
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Ingredients (%) Chemical composition of the diet
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Corn Metabolism energy (kilocalories per kilogram) 2844
pas 15 (Z) pb oo

Wheat Crude Protein 16
(33 ¥F) Lges alosis 238 (/) pouds

Soybean (48% protein) Calcium (%) 3.7
meal

bgw %9, 3 (H)omses JB jius

Soybean oil Available phosphorous (%) 0.55
Blo g 8.2 (/) o3

Oyster Powder Lysine (%) 0.88
Ol prndS (63 25 (/) pegme

Dicalcium phosphate Methionine (%) 0.42
Sas 15 () et

Salt Cystine (%) 0.33
osiaJlsd 025 (/) et +igei

DL methionine Methionine + Cystine (%) 0.75
ol 01 (4) oty

Llysine Tryptophan (%) 0.20
Viseling JoSio 25 (p SIS 2 p S ko) posile

Vitamin premix Selenium (mg/kg) 0.13
Y Sine JoSo 2.5

Mineral premix
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1-Vitamin premix (each kg contained): vitamin A 88000 1U; vitamin D3, 250001U; vitamin E, 11000 IU; vitamin K, 22 g; vitamin B,

1.44g; vitamin By, 4g; vitamin Bg, 2.469; vitamin Bj,, 0.001g, Biotin, 0.15mg, Folacin:48g, Pantothenic acid: 7.84 g.
2- Mineral premix (each kg contained): Manganese: 74.4g, Iron: 75g, Zinc, 64.67g, Copper: 75g, Calcium iodine: 867.5g, 200mg

Selnium and 100g Antioxidant.
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Table 2- Effect of Different Levels of Selenium Nanoparticles on the Level of productive performance parameters of birds
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Para r:: ster Experimental treatments SEM P- value
T1 T2 T3 T4
g 2o i 93.50¢ 94.25P 95.592 93.02¢ 1.02 0.001
Egg production (%)
(p%) &2 55 05 58.65 59.23 60.29 58.67 0.97 0.26
Egg weight (g)
i3 2 p.5) Bre STy 184.50 187.40 186.50 188.48 35 029

Feed intake (g/d)

I59) 3 (Brae Shygs p)5) hds Gups

(390 2 SMF £ 055 0355 09 £5 2.06° 1.98°

(g feed/g egg mass) Feed conversion
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg / kg Selenium Nanoparticles,

T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.
a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Table 3. Effect of Different Levels of Selenium Nanoparticles on the Level of Malondialdehyde Concentration in Birds

Serum
il el sloles
Parameter Experimental treatments SEM P- value
T1 T2 T3 T4
Jo5b) p s 15415 opglle o
(s 212 1.8b 1.2¢ 2.32 0.15 0.001
Serum malondialdehyde
(Nmol / ml)
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg / kg Selenium
Nanoparticles, T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.
a, b, c; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Table 4. Effect of different levels of selenium nanoparticles on total cholesterol and total serum
triglyceride concentrations

ialejl sl S sbedplie
Experimental treatments Blood metabolites
L pelS 65 Joyuds’
Triglyceride Cholesterol
(35 2 53 £S5 o) (3 (3 2 p )5 e
(Mg /dl) (Mg /dI)
T1 632.7 103.67
T2 953.3 220.23
T3 539.3 125.67
T4 440.7 108.00
P- value 0.3392 0.4661
SEM 168.69 48.97
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg / kg
Selenium Nanoparticles, T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.
a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P <

0.05).
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Table 5. Effect of different levels of selenium nanoparticles on the concentration of aspartate
aminotransferase, alanine aminotransferase and total serum antioxidant in birds
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(Unit /1) (Unit /1)
T1 5.33 171.33 1.08¢
T2 7.66 177.00 1.265
T3 6.00 146.67 1.952
T4 7.00 173.67 0.93¢
P- value 0.4021 0.2996 0.001
SEM 0.8539 9.97 0.1523
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/kg
Selenium Nanoparticles, T4: basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P <

0.05).
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Table 6- Effect of Different Levels of Selenium Nanoparticles on the Selenium Concentration of Egg
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(P55 1 £)5955%) 035 powibes
selenium yolk 0.85¢ 1.13¢ 214" 2812 0.019 0.001

(Hg per gram)
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/kg Selenium Nanoparticles, T4:

basal diet with 0.5 mg W / kg of Selenium Nanopatrticles.

a, b, ¢; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Table 7. Effect of Different Levels of Selenium Nanoparticles malondialdehyde Concentration of Egg
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Experimental treatments

P- value SEM

T1 T2 T3 T4
Vi) 0.4466° 0.3033° 0.2933¢  0.42332 0.001 0.017
Day 1
1039 0.2533° 0.2367°¢ 0.2000¢  0.27332 0.001 0.105
Day15
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T1: basal diet, T2: basal diet with 0.2 mg / kg Selenium Nanoparticles, T3: basal diet with 0.3 mg/kg Selenium Nanoparticles, T4:

basal diet with 0.5 mg W / kg of Selenium Nanoparticles.

a, b, ¢c; Means with different superscripts within a column for each effect are significantly different at (P < 0.05).
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Introduction: Selenium is an essential trace element that is indispensable for normal functioning of the body and
thus plays a critical role in the maintenance of optimal health. It is known to have important role in a number of
biological functions, such as antioxidant defense, immune function, reproduction and thyroid hormone metabolism.
Eggs and meat are considered to be good sources of Se in human diet. Egg Se content can easily be manipulated to give
increased levels, when organic selenium as selenomethionine is included in layer diets. Recently, Nano-Se which is
bright red, highly stable, soluble has attracted widespread attention because nanometer particulates exhibit novel
characteristics such as a large surface area, high surface activity, high catalytic efficiency, strong adsorbing ability, high
bioavailability and low toxicity. It is also, Selenium concentration of whole eggs, yolks and albumins higher in
selenomethionin-fed laying hen than in sodium selenite. Also, research has shown that the addition of organic selenium
to the diet of commercial laying hens significantly increases the selenium concentration in egg yolk and egg albumins.
Since there is little information about the antioxidant effects of selenium nanoparticles on antioxidant status in laying
hens, the main goal of this study was to compare the antioxidant effects of nano-selenium in laying hens and the
oxidative stability of eggs during storage in the warehouse was.

Materials and Methods: This experiment was carried out in a completely randomized design with 4 treatments, 4
replicates and 10 birds per experimental unit in a total of 160 laying hens of HY -Line W36 from 30 weeks of age. The
experimental diets included: 1- control diet 2- control diet plus 0.2 mg/kg nano selenium 3- control diet plus 0.3 mg/kg
selenium 4- control diet plus 0.5 mg/Kg, nano selenium was available to experimental birds for 8 weeks. Performance
parameters including, egg percentage, egg weight, feed intake and feed conversion coefficients were calculated for the
whole trial period. At the end of the experimental period, blood parameters and yolk metabolites from each
experimental unit including: blood serum metabolites and yolk metabolites were also calculated. The blood serum
metabolites tested included: determination of malondialdehyde, total cholesterol, total triglyceride, aspartate
aminotransferase, alanine transferase and total antioxidant. Egg yolk metabolites were tested to determine the
concentration of yolk selenium and yolk fat proxide number. Data from blood metabolites and yolk metabolites were
analyzed in a completely randomized design, under the GLM procedure, using statistical software version 1/9 (SAS,
2003). Mean comparison was done using Tukey test at 5% level.

Results and Discussion: The results showed that the addition of nano selenium increased egg production and
improved feed conversion ratio. Effects of different levels of nano selenium on serum malondialdehyde, cholesterol,
triglyceride, aspartate aminotransferase and alanine aminotransferase were not significant. Supplementation of diet with
0.5 mg / kg Nano selenium showed the highest selenium in yolk. Serum antioxidant capacity increased curvature by
increasing the level of nano selenium up to 0.3 mg/kg feed, but decreased by 0.5 mg/kg feed. Peroxidation of yolk fat
was influenced by storage time and experimental treatments, so that levels of 0.2 and 0.3 mg of nano selenium caused a
significant decrease in egg malondialdehyde on day one and 15 days after storage. Other biochemical parameters of
serum were not significantly affected by experimental treatments.

Selenium has shown to increase the activity of glutathione peroxidase and decrease the sensitivity of yolk to oxidative
damage during storage, and selenium, by slowing down the process of carbon dioxide removal from the crust, reduced
the weight loss and increased the unit size, thereby reducing egg corruption. Increasing levels of selenium can have
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toxic effects on the antioxidant capacity of the body. It has been reported that high nano-selenium levels induce
oxidative stress and possibly increase free radicals and increase serum lipids malondialdehyde.

Conclusion: The results of this study indicate that addition of nano selenium up to 0.3 mg / kg can, improved feed
conversion ratio and increase egg production egg storage time by increasing the egg yolk selenium level by preventing
the peroxidation of the lipids. Nano selenium used in the proposed levels in this study, improved the health of laying
hens by increasing the antioxidant capacity of the serum.
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