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Table 1- Ingredients and composition of laying Japanese quail diet

sljal loyd 03> (glond OLS 'y
Ingredients Percent Diet Chemical composition
) 58.9 (p ST 5B LS) (oudgilio 555 2900
Corn Metabolizible energy (kcal/kg)
by Allois’ 30 (32,3) pB (59 18
Soybean meal Crude Protein (%)
bgw (89 3.2 (303) poedS 25
Soybean oil Calcium (%)
i S 12 (12) g B i 0.6
DCP Available phosphorus (%)
ol Sl S 5.7 (30)3) pores 0.15
Calcium carbonate Sodium (%)
Oigsie 0.2 (%253) x5 1.08
Methionine Lysine (%)
S 0.2 (Mu233) (yiguio 0.47
Common salt Methionine (%)
e SlyS o 0.1 (3053) g +igste 0.74
NaHCOs3 Methionine + Cysteine (%)
' aelity JoSa 0.25
Vitamin supplement!
T e JoSe 0.25

Mineral supplement?

sy 255 ol VA (55 10,5 e ¥ s I 2515 WA J3yasS S0 el e 351y Voo ianlS S L) i 151y S iy 5 o b o 555 o
5k 10 VS 5 5 ) St 5 o 1N (3 5 S ¥ oS S o V1l 555 08 o ¥+ ] K555 5 e P10
! Provided in kg of diet: Retinol 9000 IU, Cholecalciferol 2000 IU, Alpha tocopherol 18 IU, Menadione 2 Mg, Thiamine 1.8 Mg,
Riboflavin 6.15 Mg, Niacin 30 Mg, Pantothenic acid 10 Mg, Pyridoxine 3 Mg, Biotin 0.1 Mg, Folic acid 1 Mg, Cobalamin 0.015

(5550 5 ol 1Y o ) pyibs 8 oo YONY 2501 Sl (581) 5 o PV o o i) o 5 oo +1VF sy 2oy 15 o (o e p 558 o
5 o YOIB- 5500 Silgus
2 Provided in kg of diet: lodine (KI), 0.76 mg; Copper (Copper sulfate), 6.36 mg; Iron (Iron sulfate), 25.12 mg; Selenium (Sodium
selenite), 0.1 mg; Manganese (Manganese sulfate) 32.50 mg.
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Table 2- Effect of diet supplementation with different sources of selenium plus vitamin E on the performance characteristics of
Japanese quail (8-16wk)

s Sles clao

Experimental diets _ilojl (slao p

o SEM P-value
Performance! characteristics Control SS” Sel-plex™”
(51 595/05 ) Shys by 30.67° 30.67° 27.35° 0.8482 0.03
Feed intake (g/b/d)
(p5) 055 035 SSke 12.54 13.23 12.92 0.2049 0.10
Egg Weight (g)
AR 81.25% 89.86* 79.07° 2.7630 0.04
Egg production (%)
(51555 03 ) 555 556 5,5 10.19 11.820 10.21° 03910 0.02
Egg mass (g/b/d)
el i cupe 3.04 2.59 2.67 0.1401 0.10

Feed conversion ratio

(P<erv0) s (1 e Ml (gl ol i 51 sline Gy gy e Sls sy a o'
cl I e 0SS 3 e Sl 3 gl ¢S e /8 S B iy 0 8 e 1Y s e
e 0 S AS s oS e el 08 Aot 5 Bty ¢ S LY sl

"Means within same row with different superscripts differ (P<0.05).

“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
**Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex.
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Table 3- Effect of diet supplemented with different sources of selenium plus vitamin E on the percentage of yolk, albumen and shell,
yolk index and yolk and albumen pH in Japanese quail eggs

. umf Sliogas N Experimental diets _uilojl slao p SEM Povalue
Qualitative characteristics control SS* Sel-plex™
0dy; sl 0.4420° 0.5060% 0.51072 0.0101 0.0016
Yolk index
() 03 <55 4.87 5.04 5.00 0.0651 0.2245
Yolk color (Rosh)
o3,; pH 6.02° 6.01° 6.06° 0.0116 0.0342
Yolk pH
oxaw pH 9.07%® 8.97° 9.12¢ 0.0413 0.0765
Albumen pH
03yj Juoyd 31.74 31.58 31.79 0.6606 0.9732
Yolk percentage
oduius Lo yd 60.67 60.73 60.44 0.9564 0.7177
Albumen percentage
Llwgy Juo)yd 7.58 7.67 7.75 0.1542 0.7433
Shell percentage

(P<erv0) s gl e Ml sl LT I 51 Ssline Gy gl ol Sl iy o '
RTINSO TR WIS WRY/ 0 ORNCPONE WL P NE R
G e 5SSl e sk oS e /8 S B iy oS 1Yl ™

"Means within same row with different superscripts differ (P<0.05).

“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
** Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex
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Table 4- Effect of diet supplemented with different sources of selenium plus vitamin E on the qualitative characteristics of albumen
and shell and shape index in Japanese quail eggs

S Sluogad

Experimental diets _ilojl (sloo s

B . SEM P-value
Qualitative characteristics control SS* Sel-plex™
(e o) o i) 4.05° 430 4.64° 0.1223 0.0244
Albumen height (mm)
PIERES 86.06° 87.20%0 89.592 0.7801 0.0299
Haugh unit
ol 4 0355 Cosns 0.5230 0.5200 0.5277 0.0171 0.9497
Yolk / Albumen
(o 5o Bls 1 p)5) Logaincyis 1.0732 1.0732 1.0740 0.0007 0.7382
Egg specific Weight (g/cm®)
(o slae) gy Canlins 0.2010 0.2120 0.2100 0.0042 0.2014
Shell thickness (mm)
(23 sioislo > py5) Aty plSni 19.06 19.29 19.49 0.3878 0.7431
Shell Strength (g/cm?)
(e yio (o5Lo) Atgy o 50.77° 53.53¢ 50.14° 0.6634 0.0125
Shell surface (cm?)
255 IS adls 77.72 78.97 78.33 0.6980 0.4791

Egg shape index

(P<erv0) s gl e Ml sl LT a5 Ssline Gy gl ol Sl sy o '
.. P P ~ ok
M o 0SS s i Sl e Sl o S e /8 B s 0 S e VT 4 als

b e ¢SS s Sl e S i 08 e 8 5Bty 08 e 1Y+ sl ™
"Means within same row with different superscripts differ (P<0.05).
“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex Control **
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Table S- Effect of diet supplemented with different sources of selenium plus vitamin E in different storage temperature for 30
days on the amount of fat peroxidation and selenium concentration in egg yolk of Japanese quail.
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“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
** Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex
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Table 6- Effect of diet supplemented with different sources of selenium plus vitamin E on the cellular immune response and blood
metabolites of Japanese quail.
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"Means within same column with different superscripts differ (P<0.05).

“Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet sodium selenite.
** Control plus 120 mg/kg of diet vitamin E and 0.4 mg/kg of diet Sel-plex
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Introduction: Selenium is an essential trace element, which plays a key role in the development of reproductive
performance and animal safety. This mineral is an important part of at least 25 effective proteins in a variety of
physiological functions, including increased resistance to oxidative stress, DNA repair, and improvement to
reproductive performance and immune function. Despite the fact that selenium requirement of birds can be met by corn-
soybean meal diet, dietary sodium selenite up to a maximum level of 0.5 mg kg'! is highly recommended to improve
avian health and productive performance. However, interaction with other minerals, poor retention and lower deposition
efficiency questioning the incorporation of sodium selenite into the diet. Vitamin E is the main antioxidant in egg yolk
lipid terminating the lipid peroxidation chain by reacting with lipid peroxides and making them be stable. Diet
supplementation with vitamin E could improve performance and egg quality and provided health benefits to laying
hens. The positive effects of Se and vitamin E on egg production, egg quality traits has been extensively studied in
laying hens, but information regarding the potential benefits of these antioxidants on the productive performance of
Japanese quails is limited in literature. Thus, this study was conducted to investigate the combined effects of various
sources of selenium (0.4 mg kg-1) plus vitamin E (120 mg kg-1) on performance, qualitative characteristics, immune
system and blood metabolites of Japanese quails.

Materials and Methods: A total of 144 12-week-old female Japanese quails were randomly divided into three
treatment groups with four replicates and twelve birds in each in a completely randomized design. The experimental
treatments consisted of basal diet (with no supplementation) and two organic (sel-plex) and inorganic (sodium selenite)
sources of selenium which provided 0.4 mg/kg, plus 120 mg of vitamin E per kilogram of diet. Feed intake, feed
conversion ratio (FCR), egg production and quality parameters in fresh and stored eggs, cell immunity, blood
cholesterol, triglyceride and total antioxidant contents were evaluated. At the end of experiment, egg yolk selenium and
malondialdehyde concentrations were measured. The thiobarbituric acid reactive substances (TBARS) assay with small
modification was used to measure lipid oxidation. Briefly, 2 grams of homogenous yolk was mixed with 5 mL of 20 %
trichloroacetic acid (TCA) and 4 mL distilled water, and homogenized for 30 s at high speed. The homogenate was then
centrifuged (1000 g for 20 min) and the resulting supernatant was filtered with Whatman Filter Paper (grade no. 1).
Two mL of filtrated was mixed with 2 mL of thiobarbituric acid (TBA, 0.02 M) in a test tube and heated in boiling
water for 20 min. After cooling, the absorbance of the resulting solution was read with a spectrophotometer at 532 nm.

Results and discussion: The results showed that egg weight, egg laying percentage and feed conversion rate were
not affected by selenium organic and inorganic sources compared to control group (P > 0.05). Birds receiving organic
selenium along with vitamin E in their diets had low feed intake compared to other treatments and their feed conversion
ratio numerically decreased and intended to significant (p<0.1).The organic selenium plus vitamin E improved the
height of white, HU units, yolk pH, and yolk index compared to control group. Egg quality parameters including yolk
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index and shell surf index in inorganic selenium group were significantly higher than control group (p<0.0.05). Egg
yolk selenium was increased in organic and organic selenium (2.06, 1.31 mg/kg) compared to control (0.36), which is a
better value from the nutritional viewpoint. Blood cholesterol and triglyceride levels were not affected by experimental
diets. Concentration of yolk MDA was highest in control and lowest in organic selenium group during storage (P <
0.05). The result of this study showed that egg production, feed conversion ratio and total egg mass were not affected by
experimental treatments. This was also observed by other researchers who evaluated the dietary inclusion of vitamin E.
In another one egg quality parameters, however, egg weight was significantly raised after being fed with a diet
contained 120 mg kg™! of vitamin E and 0.4 mg kg! of organic selenium.

Conclusion: In conclusion, our study data revealed dietary organic selenium and vitamin E, could improve the egg
quality during storage and increased egg yolk selenium of Japanese quails.

Key words: Blood metabolites, egg quality, Japanese quail, sel-plex, sodium selenite.



