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�� F 1 - �  �� 
��G��	 ��$� 
3EF NE(38
�� DEH� %� �!�.�? � D.5�]1  
Table 1. Ingredients of the starter and finisher diets for quail 

Item Starter (1-14 d) Finisher (14-42) 
Ingredient (%)   
Corn 54.34 63.41 
Oil 0.85 0.50 
Soybean meal 36.5 33.2 
Gluten meal corn 5.00 1.20 
Dicalcium-phosphate 0.79 0.83 
Calcium carbonate 1.48 0.15 
Sodium bicarbonate 0.22 0.05 
Salt 0.10 0.16 
Lysine 0.17 0.25 
Threonine 0.15 0.25 
Choline 0.05  
Vitamin permix1 0.25  
Mineral permix2 0.25  
Nutrient calculated   
ME, kcal/kg 2900 2900 
Crude protein, % 24 20 
Crude fiber, % 2.42 2.39 
Calcium, % 0.80 0.70 
Available phosphorus, % 0.30 0.35 
Na, % 0.15 0.15 
Cl, % 0.14 0.14 
Arginine, % 1.46 1.28 
Lysine, % 1.30 1.06 
Methionine, % 0.40 0.37 
Methionine + cystine, % 0.79 0.70 
Threonine, % 1.02 0.75 
Tryptophan, % 0.32 0.28 
Choline, mg/kg 2000 1540 
Linoleic acid, % 1.83 1.78 
1Provided the following nutrients per kilogram of diet: vitamin A, 9,000 IU; cholecalciferol, 2,250 IU; vitamin E, 40 mg; 
vitamin K, 2,500 mg; vitamin B12, 10 μg; riboflavin, 7 mg; pantothenic acid, 9 mg; niacin, 44 mg; folic acid, 0.60 mg; 
thiamin, 1 mg; pyridoxine, 3 mg; biotin, 0.10 mg. 2manganese, 80 mg; zinc, 55 mg; iodine, 1.1 mg; iron, 22 mg, copper, 20 
mg; selenium, 0.30 mg.  

+	�E� )�� E�EO +$E�	 Ea(	3? � +$0 #3� //%E�� 

�	 b� DEER8TBARs  
5	 !	 � )3EW )Rao et al., 

1989(. )	3� D.	 "2*'� 40 3�EO�3�E�  #3� 5	 +$0 

/� 40 
. � 3�EO�3�E�   .3%(9/0% � 40 r1 3�EO�3�E� 

 3Sb�/4�X	 
 � �� � )��� 37 ��!�� /F�� �	3W�/ -

V � 20 /bEP� �	3P 
�	�  �. ! {�� �� 
��G��	 5	 600 

3�EO�3�E�  E�	 T.3%(�� E� 8/0 �e$� /( )��d )38 

TE��	�3%(  E�	 5/12% 2'(	� �$� �P$�� �/� .   :�%&

DEh8�3? TE��	�3%( +���4	 5	 {? /�'.	 ���K? )��

�� r$��'(' �� ���8$( V � )	3� �$%\� " 3000  ���

 
 � I$EG.3�!�� /bEP� ��{? � 5	 /4�X	 +�$�! 780 

3�EO�3�E� T.�$�E����$E8   E�	1 " `�� �$%\� �/ V � 

20 /bEP� 
 !��$F � 
 � �� )��� 4 /F�� ��!�� �	3W

�3�   ��$%\� . �3� �/ V � 20 /bEP� �� ��� 1500 

I$EG.3�!�� � 
 � {�� r6F +	�E� �$! +1 �� �$M 

�$� 532  3��$!�! �� C��b� "T!K� )	3�  /^��\�

�	 b�TBARs  ���� /�43W  � � �� 
��G��	 5	 3XN. 

��$��0 ) �O$�/Cm×mol 105×56/1( +	�E� �	$� 

2'(	�
 '�� ��  E�	 � T.�$�E����$E8/ +	$'& p0�� 

+$E�	 Ea(	3?  E�EO /^��\�  � )Kilic and 

Richards, 2003(.   

DEH� %� #3��	 :EGE( ���.5�	 )	3���"  
��� 301 5�� ��

>��3? �� ��� :&�� �� )��8  �20 3� 5	 
 !3? U'? � 

�	3�8l�F "/� �'� )��1  ���� 2O�� >�� +���

�!3�#�*!	 /M$�3� )��  . �D.	 /�  5	 {? /( V�$`

DEH� %� ���� /� +���1 ���4 �� #3��	 "�H :�� �� ��

 � �(1$%( 
 ] �( +�$�! ���0 � _	$%( �G%0 /Ed�!

 :�	� :�� �� ���� � )3�( /Ed�! +����� I����

 .:43W #�*!	  R� /%`�4K�#3��	 5	 )	3� �'� l.�� ")3EW

 3EB! �8�G`#3��	  `��"
 !5 )�� ) :B%]106 × n "(



 ��� ��	� V	 EO$8 V�bEb\8 ����/��	 
����/
���1398 )88-77                (                                                                81  

 

��!1 :EO�R4 � _3\8  `�� #3��	 �!	 Ea(	 ��

 
�,�.��51 �	3P ���.5�	 ��$�/!$�! .:43W/� �'� )�� 

�EP� �� ")�	 �,! �$B'�/� {.38 
 ''(  :^a!3  /�1 

�EP� �$%\� :�aP /�):�aP T. � 
 ''(  (�'�

�EP� � 
 � )5�� )��� ��5 ��!�� /F�� �	3W ��

)�	 �,! ��~j.  ! �/� .  _3\8  `�� DEER8 �$B'�

 
 � �EP� �'� /!$�! 5	 TH$( 
3SP T. "	�5$8��3��	

 T. )���	3P 
 � #3W �E�8 #e  � 
�	�  R� /%d3� �� .

�$���3�E� 5	 
��G��	 �� )�$! ����  ���.��!40  3�	3�

���3� �� #e 5	 /Ed�!  'H" #3��	  `�� )�� _3\��

 ! � >����
5	 !	 )	3� .#3��	  `�� )3EW 
 !5 )��

�!� �$%\� 5	D.5$�	 )�E�1 -D.5�3,E! . � 
��G��	 

D.5$�	 �$%\� /E�8 )	3�- "D.5�3,E!67/1  "D.5$�	 #3W

10  � D.5�3,E! #3W9/2  3Sb� r1 �� 
. � V	3�E� #3W

 
*d �8100 �%E� 3�EO V � )	3� {�� � x$%j�15 

V�� )�� /bEP�. � 
�	� �	3P :%? �!� )	3�)�E�1" 

 )���!	 �� 5	 ��. �� 
 � �EP� �'� 5	 
3SP T. 	 ��	

 5	 
3SP T. {�� � 
 � 
�	� �	3P 
 � #3W � �E�8 #e

� 
 � �EP� �'� )�� �!�/�j.  �  5	 {? �5  /bEP�

+ � T�0" #3��	/� 
 !5 )�� D��	� CEO�  )����]

#3��	 �� /a.�b� �� 
O���!� �$%\� "
�3� )�� )�E�1

 D.	 5	 � 
�3�! r6F �$0 /� 	� �,!� D.5�3�! � D.5$�	


	� #3��	 5	 pEj�8 C��P 
�3� )�� !�$�. #3��	 �.��

+1 3� /(/� ��  
�3�  ! �1�� 
3E8 �8�$` �. ��3P �!�

#3��	 �+1 3� /( �.��  EG� �. D��� �8�$` �� " ! !��

)  ! � �b%8 
 !5Lovercamp et al., 2013.( DE'~�� 

 
��G��	 3.5 �$�34 5	 �'� :EGE( �$�(�4 DEER8 )	3�

 � )Chelmonska et al., 2008(: 

�'� :EGE( �$�(�4 =
(�'� 
*d×:B%]×
 !5 )�� #3��	  `��)

100
  


5	 !	 )	3� +	$'& /�  E� O1 )� +$O�� :B%] )3EW

 p0�� +$E�	 Ea(	3?/!$�! ��  E�EO �	 b� "�'� )��

�%E� T. �� /!$�! 3� 5	 3�EO2 �%E� )��d �$%\� 3�EO

20   E�	 TE��	�3%( )38  `���%E�3�EO 1   E�%E8$�

�%E� T. � D�$O$8 �a(�� E� 3�EOEDTA )	3� 

DEh8�3? )5��	 F 
���4	 ���/� �    V �15  /bEP�

�%E� T. {�� . � I$EG.3�!�� �� �.�� �$%\� 5	 3�EO

�%E� T. )��d �$%\�  5	 3�EO67/0   `��

/�  E�	 T.�$�E����$E8  V �20  . ! .� V�	3d /bEP�

/!$�! + � �3� 5	 {?  E� O1 )� +$O�� r6F � & "��

 �$� �$M ��532 /� 3��$!�!  
�,��� /%E��

 3��$�4�3����	 � 
 !	$0  )� +$O�� :B%] {�� �

)  � /^��\�  E� O1Esterbauer and Cheeseman, 

1990.( /�  �'�.	 ;��? ���3� �$B'� )���E� /E%&

1$%G!1 ���3.�	�!" DEH� %� �� ��30  Da(	� �� �W5��

1$%G!1 �� �  ! � /'Ea(	� 	�!37  5	 �W5����  /RSP

/O$O 5	 
��G��	 �� ��.��51  d	� 3� �� DEH� %� )��

 
5	 !	 �� o$Qj� tK0 )��d�� �%E�+$0 3�EO )3EW

/���!1 fS� . �1 C�& 5	 
��G��	 �� )���E� )���

 �QQj8 :E( 5	 ��( D.	 )	3� . � DEER8 	�.e	 
�,���

DE� :(3� . � 
��G��	 TE8$E�+�.�? ��" 
�	� )��


��G��	 �� ��.��51  5	 /.��GLM #3! �	�4	SAS  2.	3.�

1/9 JK��( L3M NO�P �� �4��Q8  CE%\8 � /.�*8 ��$�

� :43W �	3P  5	�!	� +$�51 /a.�b� )	3� D DE,!�E�

 � 
��G��	 �����E8/� )���1 � � . :�$� 3.5 V�$`Y ij = 

µ + Ti + εij /O��R� D.	 �� /(" Y ij 3� )� & �	 b� =

2.��51 �� V	 ���� 5	 T." µC( DE,!�E� =" Ti 3A	 =

 � ���E8εij. � /�43W 3B! �� 2.��51 )�S0 3A	 =  

?�# � @���1  

 DE���.� � #$E'%� �%�j� L$S� 3A	E  "+5� 2.	�4	 3�

DEH� %� �.	6] C. ^8 N.3X � _	�$0 i3Q� 3! )��

 �!��5 /%`�4 ��21-1 "42 -21  �42-1  �� F ��2 

 .:�	 
 � 
�	� +��! � C. ^8 N.3X "+5� 2.	�4	

DEH� %� _	�$0 i3Q� 3EA[8 :\8 
5�� /� 3� �� ��

�43,! �	3P ��.��51 )�����E8  ')05/0>P(.  >�	�W

:�	 
 � DEH� %� �3�%�& #$E'%� +���4	 /( /( �.��

/� 	�  !�$� /�43W �	3P �8�	3d 2'8 :\8 �'R� �$M-

 2.	�4	 )�	��	�  

Habibian et al., 2015)( . 3X�d �Eb\8 /( �.�*!1 5	

 	3F	 ���	 �� ��	 !���	 v.	3� ��� "  :�	 D��� # &

�'R� V��G8+���4	 5	 ���! �	� :O�d ��!1 �!	 Ea(	

 �� U.��! D.	 . ��� ����3? V��G�� v.	3� 5	 ���!

/�4�. )��Biswas et al. (2008)  # & 3� �'^�

DEH� %� �3�%�& )3.6?3EA�8 � #$E'%� +���4	 �� ��

 DE���.�E  /RO�S� 5	 C`�d U.��! /H3W	 .:�	� :b��S�

Chitra et al. (2012)  + � +5� 2.	�4	 3� �'^�

DEH� %� +���4	 �� ��150  �300 �%E�#3W$%E( �� #3W



82                
	$0�G` ) ��  :+	����� � DE���.� +���4	 3A	E /*'�	34 �03� � #3��	 :EGE( "�3�%�& 3� /.�? 
3EF /� #$E'%� �)��...   

 

 �� F2 - DEH� %� C. ^8 N.3X � _	�$0 i3Q� "/!	5�� +5� 2.	�4	 3� ��.��51 )�����E8 3A	  
Table 2. Effect of experimental treatments on average daily gain, feed intake and feed conversion ratio in 

quail 

  

Treatments 
 Average gain (g) Feed intake (g)  Feed conversation ratio  
1-21 21-42 1-42 1-21 21-42 1-42 1-21 21-42 1-42 

C 106.1 139.4 251.6 251.1 623.5 885.66 2.37 4.47 3.52 
S0.2 110.1 142.1 254.1 255.8 626.5 884.9 2.32 4.41 3.48 
S0.4 110.2 139.4 448.3 254.4 627.5 883.3 2.31 4.50 3.56 
S0.4 + Vit E 112.5 143.2 245.1 254.4 625.9 880.7 2.26 4.37 3.59 
SEM 1.45 1.32 2.41 1.57 1.48 2.14 0.03 0.04 0.03 
P value 0.52 0.72 0.64 0.83 0.85 0.89 0.73 0.82 0.73 
C: Control, S0.2: Base diet plus 0.2 mg / kg selenium, S0.4: Base diet plus 0.4 mg / kg selenium, S0.4 + Vit E: Base diet to 
add 0.4 mg / kg of selenium and 150 mg / kg of vitamin E. 
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Table 3. Effect of experimental treatments on species of quail sperm 

Treatments 

 Parameters 

Testicle 
weight (g) 

Viability 
(%) 

Sperm 
concentration 

(106 × n) 
 

Sperm 
motility 

 

Semen 
quality 
factor 

TBARs 
(µM /mL) 

C 5.67 83.47c 517.8b 79.75 11.56 4.5 
S0.2 4.94 87.97b 602.2a 86.59 12.01 4.35 
S0.4 5.84 89.08ab 607.9a 87.76 13.72 4.35 
S0.4 + Vit E 6.37 90.88a 606.4a 90.19 12.98 4.2 
SEM 0.22 0.20 13.89 1.75 0.97 0.09 
P value 0.13 0.001 0.021 0.17 0.21 0.24 
a,b,c Within each column, means with different superscripts are significantly different (P<0.05).  
C: Control, S0.2: Base diet plus 0.2 mg / kg selenium, S0.4: Base diet plus 0.4 mg / kg selenium, S0.4 + Vit E: Base diet to 
add 0.4 mg / kg of selenium and 150 mg / kg of vitamin E. 
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Table 4. Effect of experimental treatments on some blood hormones 

Treatments 
 Parameters 

T3 (mg/dL) T4 (mg/dL) T3/T4 T2 (ng/mL) 
C 2.14 11.75 0.182 0.40c 
S0.2 2.05 11.53 0.177 0.58b 
S0.4 2.15 11.49 0.187 0.60b 
S0.4 + Vit E 2.22 11.19 0.198 0.79a 
SEM 0.04 0.03 0.03 0.04 
P value 0.77 0.08 0.44 0.006 
a,b,c Within each column, means with different superscripts are significantly different (P<0.05).  
C: Control, S0.2: Base diet plus 0.2 mg / kg selenium, S0.4: Base diet plus 0.4 mg / kg selenium, S0.4 + Vit E: Base diet to add 
0.4 mg / kg of selenium and 150 mg / kg of vitamin E. T2: Testosterone, T3: Triiodothyronine, T4: Thyroxine. 
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Table 5. Effect of experimental treatments on some blood parameters of quail 

Treatments 
  Parameters (mg/dL) 

Cholesterol HDL LDL Triglyceride Glucose 
C 206.67a 42.68bc 164.1a 234.0a 308.6a 
S0.2 208.67a 64.43a 144.2a 160.33b 285.0b 
S0.4 129.67b 56.17ab 73.4b 166.0b 263.0c 
S0.4 + Vit E 208.00a 31.98c 176.0a 185.33b 283.0b 
SEM 11.24 4018 13.29 10.76 5.42 
P value 0.002 0.003 0.002 0.028 0.003 
a,b,c Within each column, means with different superscripts are significantly different (P<0.05).  
C: Control, S0.2: Base diet plus 0.2 mg / kg selenium, S0.4: Base diet plus 0.4 mg / kg selenium, S0.4 + Vit E: Base diet to add 0.4 
mg / kg of selenium and 150 mg / kg of vitamin E.  
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Table 6. Effect of experimental treatments on weight of main internal organs in quail (% carcass weight) 

  

Treatments 
       Parameters  

T Pec W L F H S Pan SI G P 
C 36.2a 56.43 9.76 5.53a 3.64b 2.04a 0.146 0.56b 11.50 4.44 0.93 
S0.2 33.6b 54.77 10.0 3.96b 7.51a 1.76b 0.131 0.70a 11.76 4.52 0.93 
S0.4 36.4a 69.97 9.8 4.03b 4.96b 1.69b 0.103 0.72a 11.06 4.50 0.90 
S0.4 + Vit E 36.8a 58.60 10.3 4.51b 1.73c 2.06a 0.101 0.57b 10.50 4.63 0.90 
SEM 0.47 0.94 0.16 0.22 0.66 0.05 0.011 0.02 0.40 0.06 0.02 
P value 0.02 0.61 0.76 0.01 0.01 0.01 0.44 0.006 0.57 0.82 0.96 
a,b,c Within each column, means with different superscripts are significantly different (P<0.05).  
C: Control, S0.2: Base diet plus 0.2 mg / kg selenium, S0.4: Base diet plus 0.4 mg / kg selenium, S0.4 + Vit E: Base diet to add 0.4 
mg / kg of selenium and 150 mg / kg of vitamin E. T: Tight, P: Pectoral, W: wing, L: Liver, F: Fat, H: heart, S: Spleen, P: 
Pancreas, SI: Small intestine, G: Gizzard, P: Proventriculus. 
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Table 7. Effect of experimental treatments on some blood parameters in quail 

Treatments 
 Parameters 

HGB (g/dL) HCT (%) AI TBARs (µM /mL) 
C 12.43 46.33 0.239b 4.38a 
S0.2 12.06 45.00 0.136d 2.48c 
S0.4 12.80 49.00 0.172c 3.33b 
S0.4 + Vit E 11.73 40.00 0.0239a 2.40c 
SEM 0.36 0.21 0.01 0.006 
P value 0.21 1.53 0.0001 0.04 
a,b,c,d Within each column, means with different superscripts are significantly different (P < 0.05).  
C: Control, S0.2: Base diet plus 0.2 mg / kg selenium, S0.4: Base diet plus 0.4 mg / kg selenium, S0.4 + Vit E: Base diet to 
add 0.4 mg / kg of selenium and 150 mg / kg of vitamin E. 
HGB: Hemoglobin, HCT: Hematocrit. AI: Antibody titers by the avian influenza 
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Abstract 

This experiment was conducted to investigate the effects of adding selenium and vitamin E to the basal diet on 
performance, sperm quality and some blood parameters in Japanese male quails, in a completely randomized 
design with 240 single-day quail chicks in four treatments and five replicates and 12 birds per replicate for 42 
days. The experimental groups consisted of control (basal diet without selenium and vitamin E), second 
treatment (basal diet plus 0.2 mg/kg selenium: S0.2), third treatment (basal diet plus 0.4 mg/kg selenium: S0.4), 
and fourth treatment (basal diet plus 0.4 mg / kg selenium and 150 mg/kg vitamin E: S0.4 + Vit E). Average daily 
gain, feed conservation ratio and feed intake had not significant difference between various treatments. The 
results showed significant effect of the treatments on the sperm parameters of the quail (P<0.05). In this study, 
live sperm and its concentration were increased in quails fed with experimental treatments compared with 
control treatment. Blood parameters were affected by experimental treatments. Using S0.4 treatment, the level of 
cholesterol, LDL, triglyceride and cholesterol decreased significantly and HDL levels increased compared with 
other treatments (P<0.05). Although hemoglobin level and hematocrit were not affected, the effect of antibody 
titers against influenza and amount of reactive substances were influenced by TBARs (P<0.05). Generally, 
although the use of vitamin E and selenium did not affect on the performance of quail, the use of nutritional 
supplements such as vitamin E and selenium increased sperm quality of male quails in comparison with control 
group. 
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