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Table 1. Chemical composition of experimental rice bran (%) 

Dry matter ME (Kcal) Crude protein Ether extract Crude fiber Ca Total phosphorus Ash 

93.06 3400 15.98 25.00 5.10 0.096 1.60 10.50 
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�F  

Table 2. Ingredients and chemical composition of the experimental diets 

Finisher diets  Grower diets Ingredient 

18% 12% 6% 0  18% 12% 6% 0  

47.6 52.9 58.3 63.4  43.0 48.5 53.9 59 Corn 
23.0 24.0 24.9 26.0  28.0 28.8 29.6 31 Soy bean meal 44% 

4.11 3.93 3.8 3.5  3.7 3.7 3.7 3.19 Fish meal 

4.2 4.1 3.8 3.7  3.8 3.6 3.4 3.32 Plant Fat 

0.92 0.99 1.04 1.14  1.02 1.06 1.1 1.27 Dical. Phos. 

0.86 0.84 0.83 0.83  0.91 0.89 0.86 0.76 Oyster Shells 

0.21 0.21 0.21 0.21  0.24 0.24 0.24 0.25 DL-Methionine 

0.06 0.06 0.06 0.07  0.08 0.08 0.08 0.1 L-Lysine HCl 

0.2 0.2 0.2 0.2  0.2 0.2 0.2 0.2 Vit E 

0.30 0.30 0.30 0.31  0.31 0.32 0.30 0.32 Common Salt 

0.25 0.25 0.25 0.25  0.25 0.25 0.25 0.25 Vitamin Premix 

0.25 0.25 0.25 0.25  0.25 0.25 0.25 0.25 Mineral Premix 

18 12 6 0  18 12 6 0 Rice Bran 

         Nutrient 

89.1 88.9 88.6 88.4  89.0 88.7 88.5 88.3 Dry Matter 

3150 3150 3150 3150  3050 3050 3051 3050 Metabolozable 
Energy(kcal/kj) 18.70 18.71 18.70 18.70  20.34 20.34 20.35 20.3 Protein 

8.96 8.20 7.42 6.70  8.40 7.59 6.81 6.11 Ether Extract 

2.61 2.49 2.36 2.24  2.46 2.32 2.19 2.07 Linoleic Acid 

4.74 4.24 3.74 3.24  4.99 4.48 3.97 3.49 Crude Fiber 

0.83 0.83 0.83 0.84  0.87 0.87 0.87 0.87 Calcium 

0.86 0.80 0.73 0.66  0.89 0.82 0.76 0.70 Total phosphorus 

0.41 0.41 0.41 0.41  0.43 0.43 0.43 0.44 Available phosphorus 

1.45 1.36 1.28 1.19  1.58 1.49 1.40 1.32 Arginine 

1.079 1.076 1.072 1.075  1.203 1.200 1.198 1.206 Lysine 

0.548 0.545 0.542 0.548  0.595 0.593 0.592 0.595 Methionine 

0.310 0.308 0.307 0.306  0.333 0.331 0.330 0.329 Cystine 

0.749 0.740 0.729 0.718  0.815 0.805 0.795 0.783 Threonine 

0.246 0.247 0.247 0.248  0.279 0.279 0.279 0.280 Tryptophan 
1Provided per kilogram of diet: vitamin A, 1,100 IU (as retinyl acetate); vitamin D3, 2,200 IU (as 
cholecalciferol); vitamin E, 30 mg (as α-tocopheryl acetate); vitamin K3, .5 mg (as menadione sodium bisulfite); 
vitamin B12, .02 mg; vitamin niacin, 60 mg; folic acid, 0.6 mg; biotin, 0.15 mg; choline chloride, 788 mg; B1, 2 
mg (thiamine); B6, 5 mg (as pridoxamine). 
2Provided per kilogram of diet: MnO2, 21.8 mg; FeSO4_7H2O, 80 mg; ZnO , 100 mg; CuSO4_5H2O, 20 mg.  



42                                T	���<F � 
�X&	 ��c'	 : �� ��� �>���	 � ��? @��� "�A� �B	'�� ����<�����<� =
�!  C?�� � 
��:$;	...  

 

 

��	��F
 ���WY& ��� O�* M'�; ��N> ,��:�� X��D& 

�	�w��& ���� .	��
 �8�D[& �_!���! �F ��� T���W �	� 

�� ���G$�	 .
o<F_! 	��
  R��G� ��E� T�	� T���


I�� �	� �_! ���� � �F�� ���� 
�F �� ,�&  "�A� ��

�

U<� � ��? @��� 
��W 
o<F � ���_!  R��G� ��E�


I�� �	� �_! ���� 
�F �� ,�&� � ��? "�A� ��

�"�A 

U<� 
��W �8� �	 ���R�[& �� ���G$�	 U8$[� .X��D& 

���W
 ��	� 
�F WY&��� �� D&�� GLM  �	X,	 ���SAS   

(1999) �� ����	.  

  

92� � �*� �  

U<� � ��? @��� "�A� d�$e� O�J� �B	 
��W  �� ���

DE�E ����<� 
�F $����  `��E ��3  �	 ��� (�	X� .

�$�@& 	_& 89�7! 	X,	 �� D� �	� T���Y&  "�A� ZJ�

	X,	 =@���Y& ���
� ���� �� T��
 � R��V� =��!� 

D� ����V D� ���� �F
 �� ,�& ��

� 18  @��� "�A� �V��

D� R��V �
I� 
�	� )05/0<P (� �	_!���! ���� r�)_! 
�� 

�8� ��D[& �� ���& ���� ����� �	���?�� �F .�$�@& �8�D[& 
�F 

F���� �8� �� D� �	� T���D[&  `�	�
I& �_!  �F�� ����

�� ��& ��F��<! )���� �F
 �� ,�& @��� "�A� ��

� (


I� t>$?	� �	�  ��	� ��E�)05/0<P(�8� �� ��	 =D[&  ���

�_! ���� 
�F �� ,�& ��

�  ��� �>���	 � ��? @��� "�A�


I� R��G�� 
�	�   �	�� ��E�)05/0>P .(D� R��V ��� 

) ���) � ��� �������& (�$�@& �����!  \	��? D� ��� TW

,�:�� �X! B��  9� R�� D��! � �	�; @��� "�A�� ��!� .

� R��A� D���& 	X,	 ��Y& E �� @��� "�A� ZJ�=��! 

,�:� \	��?� D� R��V �
I� 
�	� )05/0<P(  YF��

 ,�& .�$<�_& DE�E D� a���� \	��? t�:� �	�8� �F�& 

 �	 D� ���18 2g� @��� "�A� �V��D& ����� ���� .$�D�! 

�8�D[& 
�F F���� �X! ���W ���� U� ��Y& ��6�  ��E� �	


I� R��G�� �	� )05/0<P (�_! �� � �F�� �����& ��F��<! 

 @��� "�A� �	 D����G$�	 ��� ����� .�8� ��D[&  ���)�_! 

���� �F�& ���� � ��? "�A� �	 D� �F�& � �	 D� "�A

����� ���G$�	 ��� �>���	 (
I� R��G�� 
�	�  ��� ��F���

)05/0> P .(� �B	
�F��<! ���W��& � ��_!���! �5M& 

�A�U& DE�E \	��? �F
 $���� � ��� ���� ��_! 

�cF���
 ���W��& I� t>$?	�
 
�	�  �	� T��� 	�

)05/0<P(D� = ����V D� r�)_! _&�� �5 �	�8�M& �A�U& 

F��� �� \	��?� E �	 D���!  � ����� ���G$�	 �F��

��i��_& ��� �� TW��F�&  �	 D�18  ���G$�	 "�A� �V��

 �� ��F��� �����)`��E3 .(� �B	
�F��<! ���W��&  ��

�_!���! �5M& �A�U& ��W ���� U� �� \	��?��&� ��6� 


I� t>$?	 ��E� �	�  �	�)05/0<P (�_! ���� �F�&  �	 D�

18 �� � ����� ���G$�	 @��� "�A� �V���& ���� �F ��� .

@&�$� �8�D[& 
�F F���� �� ���� D� �	� T��� ,�& ��

�

���<! D� �F��
I� R��V� 
�	� )05/0<P (	�	�
 �5M& 

�A�U& r�)_! 
�� ���� D�  A[� �F
 �� ,�& ��

� "�A� 

@��� ��� .�� D[&�8�  ���)�_! ���� �&�F  ��? "�A� �	 D�

���� � �&�F ����� ���G$�	 ��� �>���	 "�A� �	 D� (

 R��G�
I�� 
�	�  ��� ��F���)05/0>P .( D� ��� (�	X�

 �	 ���G$�	50 D� @��� "�A� �V���E
 E �� R�S��! 

B��
�! ��
 DE�E ��� �F ��	�� )Chahn and Sharma, 

1996 ($� D�D�! ���WY& =�5�6 �� 	� TW�!& <�� �&�<� .

�E D� ��� (�	X��
&X�& 30  R�S �� @��� "�A� �V��

B��
�! 	X,	 ��Ac� D� ��
� � D$�	�� \	��? ����� ��Y& 

DE�E T�� � �F� ��� )Tiemoko, 1992 .(�$�@& 	_& 89�7! 

� (�	X� ��
��& )Mujahid et al., 2004( �B	 D� =

E�
&X�&� 10  ��50 D� @��� "�A� �V���E
  	� R�S

�J� �	 ��q� �� ����<� DI' .TW  �� D� ���	� T��� �F

	X,	Y& E �� @��� "�A� ZJ���! D� ��* �
I� 
�	�  �	

	X,	Y& DE�E T�� �F 
 $���� ,�:� \	��? �� TW  �F

� D$���� ��� .T	��$
) ��E� D� ��� (�	X� E �� �F��! 

*��! G
� �B	  �	 _�<�� DE�E ����<� �� �F
 $���� 

���� D$�	� .	 mqF_& F����R	��! �F  �  �	 U��� Ni�<I�

����� � ��A� Lf�� ���� �	 D�� �

�  u2E ��? D� 	� uW

9� � ���<�x! y�, ���I'	 ���
A[f 	���& �� �

� .	_& 

	X,	Y& ��
A[f=� , `�8$�	��&X! ���& 2g� �	��
 �� ��k& 

 (�	��D$,�& D� 	 D� ��	� YF�� 	� ���� z��n_& 	 mqF ��

� D� 	�T	X! �B��
 � YF��� �F�.   	_& ��k& ��	��� 


o<F \�
A[f_! � "�<� T���	_! X�W � 	�$[���m& 

T��� �	�
 	X,	 �	�� �Y& ��
F� b� mqF�! L<� 
�F 

 �	�GV
 � YF�� 	�� �F� .	X,	Y& ��
A[f� ��k& 

��	��� �� U��; ����) Ri�q, ����F� D� = �	  D�&��* 

�n Ri�q,{! ��  G� � �� ��� ��N�I&  R>��� D� ��
�

� �$[�  ��*�� ���� .	���
�_& �V	 �B	� 	_& T	��$
) �F 

YF��  !���; ��$��� |��	
 	��
  ����) �	  �L& 

8$[� a�A��	m! �_! �)� 
�F�&����� nD$�����!	
 |��	 �
 

'���$� U��;m[!  ��	� ��E�)Leeson and summers, 



��� `�� ��	� R	�!'�� R�8!89�/���cf ���<�/ T�$[��1393 )47-39                (                                                           43 

 

2005 .(��& ���& YF�� U�	�� �	 ��
F� ����<� 

DE�E 
�F $���� E �� @��� "�A� ZJ� _$,� i�� ����! 

�	 D��! �,L!$&  �	 ��� ��	�  A[� . D� ��� (�	X�

,R�$! D�Y
�	� T	�
� ��
F� ���!�W �� ��	�� L<� �&�F  D�

2g� �V�
� }�9' �	
 ��� 	� �
$[F �
<���	U! F��  �

	���
�_& '>6 ! $� �� =�F� YF�� 	� �c�WD�! $6	R�E�! 

��I� �	��� 6 ������	�! E �� D���! ��6
 ,R�$! 2g�D& 

�� ���� 	X,	Y& )	�! �� �
� .qI�� X�Wm& �F  �
��� -α 

�W�>! ��6
 [��m! qI� �� ���& )[����� =����G[,� 

$p)�	�! �W ��
! $p)�	�! (��6
 ��
 X,	 �� D� �
$[FY&	 

, �	�8�R�$! E ��=��! '�I, ! 	_& X�Wm& �F � YF��� ���&  �

�� ��	�� ^���) �	 ���G$�	 ��_! G
� �B	 D$���� ��  ��	2��

)  =T	���<F � �c����W1387 .(  

,�A! E �� ��E����! � U�����& YF�� ��
F� ��� 

DE�E 
�F $���� E �� @��� "�A� ZJ� _$,� i�� ����! 

 �	 .�6 @��� "�A�
� 15 -6 , �V��!�A ��?  �	 

)Sharma et al., 2004 .(E ����! �&�F ���; �� �	�� �	 D� ! 

�) mqF_!& � ���G$�	� ��� ,�~ !  _�<� (�	�� ���$��

 T	�
� D�  �	L& ���; �	 ���B�� ��

� ���9� U��� ! 

b
�m!  \	��?  ��[�	 D� ��� Ce�� � �����&  ��	�

� �	�� T��<�� �B	 f Dl�
!D T	� j��� YF�� t�:� \	��? 

�� ���.   

�$�@& ��	� �F
 ���W �� \	��? t�:� �	 UV�6Y& 

 T	���<F � �c����W)1387 (��nW ���� �� D� �	� T���_& 

)7  ��21 �����( ��� =)22  ��42 ����� ( ���� U� �

���WY& )7  ��42 ����� (�� ���� ,�& E ��

���!  �F��

A[�  �� D��& ���� D� �F ��* �
I� 
�	� �_!���!  t�:�

�) \	��?_!& 
��   �	�)05/0<P (� �_! ���& ��F��<! 


I� t>$?	� 
�	� ��� ��F��� .�8�D[& 
�F F���� �X! 

D� �F�� ���� D� �	� T��� ��* �
I� 
�	� �_!���!  t�:�

�) \	��?_!& 
�� �� ���� D�  A[� ,�& ��

�  ��	� "�A�

)05/0<P(�$� �� D� =@& ���WY& ��	� �;�
� �5�6 .  

	X,	 �� D� ��� (�	X�Y& �T	X! _n�� @��� "�A� 
�!� 

E �� �����! �T	X! D� \	��? t�:�R��V �
I� 
�	� 

� YF��� ���& )05/0<P( )Masood et al., 1995( .�F 

D�^[� �� D� �
f 
 �5 _$,� i��M& �A�U&  �� \	��?

	X,	Y& �$� �F�� ��	 =���  8,	�� "�A� ZJ�@&  d�$e�

���W ��Y& �F $[F=m! 	��
 	 DI'�J� �� `���
 g�
�!!  ��

�5 ����M& �A�U& 	 ���G$�	 �� \	��?� g/kg530-0  ��

 ����49-10 ����� DE�E (���) �F
 $����  ��F���

������ )Deolankar and Singh Payne, 1979(.  

 ���W ��Y& �
��& 	 �� 7,	�� �� mF_& I'�J�D g�
�!!  ��

�5M& �A�U&  T��<� D,�5	 �� \	��?400 g/kg  "�A�

������ (�	X� @��� )Warren and Farrell, 1990(=  �� ��	

DI'�J� 	
 �=��& 	X,	 �� D� �� (�	X�Y&  "�A� O�J�

 @���)_n���
�! ���( YF�� \	��? ����� � ��� =

�� ���& )Ahmad,1991(.  

?	 DI'�J� �� 7,	�� ���! � ��DI'�J	
 ���&  D� �� (�	X�

��i��_& �5M& �A�U&  ��35 ����� DE�E D� a���� �F�& 

 �	 D� ���40  �� � ���<� ���G$�	 @��� "�A� �V��40 

����� DE�E D� a���� �&�F D� D� ������M!  �	20 =30  �

40 E �� @��� "�A� �V����! ����� ���G$�	 )Mujahid 

et al., 2004( . �	 ���G$�	"�A� ���	 @���  A[� ��� �>

	X,	 ��? @��� "�A� D�Y& DE�E T�� �F 	� ��Ac� 

�� ��e� )Kreatzer and Payne, 1977.(  

  

  

  

  

  

  

  

  

  

  

  



44                                T	���<F � 
�X&	 ��c'	 : �� ��� �>���	 � ��? @��� "�A� �B	'�� ����<�����<� =
�!  C?�� � 
��:$;	...  

 

 

`��E 3-  �,�:� \	��?)���(=  ��$GF  T�� Y&	X,	)��� (U&�A� M&�5 � 14  ��42 ����� DE�E O�J� �	 ��� D&2g� 
�F6 =

12  �18 �V��  � ��? @��� "�A�	��� �>���  

Table 3. Feed intake (FI), body weight gain (BWG), and feed conversion ratio (FCR) from 14 of 42d broiler 
chickens fed on diets containing 6, 12 and 18% of rice bran with and without autoclave processing 

FCR (g/bird) BWG (g/bird) FI (g/bird)  

Treatments 14-42 
day 

28-42 
day 

14-28 
day 

14-42 
day 

28-42 
day 

14-28 
day 

14-42 
day 

28-42 
day 

14-28 
day 

 

1.93d 2.12e 1.69c 2272a 1285a 987a 4399a 2724a 1675a 0 

Rice bran (%) 1.96c 2.15d 1.7c 2230b 1254b 975b 4373b 2704b 1668b 6 

2.03b 2.2c 1.78b 2103c 1195c 906c 4227c 2660c 1616c 12  

2.2a 2.42a 1.9a 1887d 1073d 814d 4152d 2600d 1552d 18  

1.95c 2.15d 1.7c 223b 1257b 977b 4371b 2706b 1665b 6 Autoclaved rice 
bran (%) 2.03b 2.21c 1.78b 2107c 1200c 906c 4283c 2664c 1619c 12 

2.19a 2.4b 1.9a 1894d 1079d 815d 4152d 2596d 1556d 18 

0.022 0.025 0.02 33 17.7 15.3 21.3 10.6 10.7  SEM 

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001  P-value 

 Independent comparison* 
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001  A vs. B 

0.67 0.15 0.68 0.5 0.23 0.74 0.35 0.73 0.061  C vs. D 
a-d Means in the same column with different letters differ significantly (P< 0.05) 
*A: The group fed rice bran; B: Control group; C: The group fed raw rice bran; D: The group fed autoclaved rice 

bran 
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Table 4. Effect of administring 6, 12, and 18% raw and autoclaved rice bran in broiler's diet (14 to 42 d) on 
Protein Conversion Ratio (PCR), Mortality and European Efficiency Factor (EEF) 

EEF Mortality Protein conversion 
ratio 

 
Treatments 

277a 4 0.36d 0 

Rice bran (%) 264a 4.3 0.37c 6 

261a 3.3 0.38b 12  

224b 3.3 0.42a 18  

270a 4 0.37c 6 Autoclaved rice bran 
(%) 261a 3.3 0.38b 12 

229b 3 0.41a 18 

4.6 0.14 0.004  SEM 

0.0001 0.11 0.0001  P-value 
a-d Means in the same column with different letters differ significantly (P<0.05) 
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Table 5. Estimated economic cost of feed intake and meat production of broilers fed 6, 12 and 18% raw rice bran 
in 14-42 d 

Cost of meat production Cost of feed intake  Treatments 

14486c 27829a 

0 

Rice bran (%) 
14043d 26442b 

6 
14367c 25007c 

12  
15164a 23243d 

18  
513 123  SEM 

0.0001 0.0001  P-value 
a-d Means in the same column with different letters differ significantly (P< 0.05) 
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Abstract 

This experiment was conducted to study the effect of raw and autoclaved rice bran on performance, economical 
performance and European efficiency factor in broiler chicks using 420 one day old Ross 308 chicks in a 
completely randomized design with four treatments and three replicates. Corn-soybean diet was considered as 
control treatment and diets included 6, 12 and 18% raw and autoclaved rice bran were fed to chicks during 14 to 
42 days of age. Along with increase in rice bran to 18%, feed intake and body weight gain were decreased 
compared with control group (4152 g vs. 4399 g and 1887 g vs. 2272 g, respectively) and feed and protein 
conversion ratios were increased (2.19 vs. 1.93 and 0.41 vs. 0.36, respectively; P<0.05). The feed cost was 
decreased significantly (P<0.05) with the use of 18% rice bran compared to control treatment (23243 vs. 27829 
Rials). European efficiency factor was decreased due to the use of rice bran (P<0.05). The lowest efficiency 
factor was for group with 18% rice bran (224) and the greatest was for control group (277). Processing of rice 
bran had no benefit for improving performance of broilers in comparison with raw rice bran (P<0.05). In 
general, comparison of the results related to different levels of rice bran indicated that the use of 6% rice bran in 
broiler diets was recommendable for improving economical efficiency. 
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