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The effect of sunflower seed meal fermented with Aspergillus niger and 

Saccharomyces cerevisiae on performance, nutrient digestibility, immune 

response, and blood parameters in 200 male Ross 308 broiler chicks in a 

completely randomized design with five treatments was investigated. 

Experimental treatments included: 1- diet containing sunflower seed meal 

fermented by Aspergillus niger 2- diet containing sunflower seed meal fermented 

by Saccharomyces cerevisiae 3- diet containing sunflower seed meal fermented by 

both Aspergillus niger and Aspergillus niger 4- diet containing sunflower seed 

meal without processing, and 5-control diet based on corn and soybean meal. 

Daily feed intake in control treatment and treatment 1 was higher than the other 

treatments in starter and finisher periods (P<0.05). Daily feed intake in control 

treatment was also higher than the other treatments during the entire breeding 

period (P<0.05). Daily weight gain in control treatment and treatment 1 was higher 

than the other treatments in starter and grower periods (P<0.05). In finisher phase, 

feed conversion ratio in treatment 1 and during the whole period of the 

experiment, in control and treatment 1 was better than the other treatments 

(P<0.05). Dry matter, crude protein, and crude fat digestibility in the control group 

was higher than the other treatments (P<0.05). In general, the results showed that 

the use of sunflower seed meal fermented with Aspergillus  niger in broiler diet 

did not have a negative effect on the feed conversion ratio compared to the control 

treatment and also reduced abdominal fat percentage in the entire breeding period.  
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 ���G�� i��� i�� a�;� �;t20�K'I �2�"��� �;t2 �  c2�$ �� #�,>��4 �zRV  �RS� ��
�I2 &
g ���� �2 )"��K �

�� ���� B��K ��� �� �
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 �� a�,>��4 It2 i��!�M �
�f!>���; �2 ��'
� )6�E"$ ���\ �����;=>  ���� &�
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V �2] ��� i�-� �G�
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>���; �2 &���%!�GJK )6�E"$ ���\ �����;=>  L��M ]�
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�'O�1�K  &���%!�GJK )6�E""$ ���\ ��;�> 0�� �

����;=>  L��M �� �2 ]�
>�E'�� N
�'O�1�K  �;=� � )'0'��� P-'�����$�� )6�E"$ ���\ ��;�> )! i�-�

 �C ����$�> .���� i7!�T� ���K�J &��! &���%!�GJKRS>') � ��u� ������#�! �2 It2 i��!�M c2�$ �� �a�-1'�> �

 #���� c'�0J� � a�,>��4N�����4  i��!�M c'�0J� B�� �����$�> a'� `R\ �' � c2�$ �! ���;=> a'��!�"! .����� c7�

 a�,>��4 It2�� �
� . ��V �� &���%!�GJK )6�E"$ wT� c'�0J� �! U�@ ��� It2 i��!�M )$ �� &��! ����0� ��

 ?��
@ #� ��FG�� �'���$ c2�$ ���! ��V �� &���%!�GJK )6�E"$ �D�! Y
T� #� ��FG�� a'��!�"! �iJ�' c2�$ ��'�Rb

 ��)V
V �2 �G�
� ��� �
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L:��4 �3 �7���	A �������  �<� .��Y6�  ���45(�d��) X�M �3�, : X�M W�e :�5 I�7M *��� ����� 

 wT�  

�"������ 

 ������G�� ��T@  

a�%�����2 

��'��#K ��2��;�>  

5 4 3 2 1  

���SG� 0001/0  438/0  71/75 a 93/70 c 69/70 c 30/68 d 55/73 b U�@ ��� 

0001/0  027/0  03/74 a 23/68 d 89/69 c 26/66 e 73/70 b 	�@ a�,>��4 

0001/0  408/0  01/84 a 45/77 b 90/77 b 02/74 c 80/71 d 	�@ �!�g 

a-bW�2/��� ':�V  :��_� I':�V8� `:�S �3 O��� �� �� ��1;� ��� )05/0<P.(  

1 P��B �7���	A �������  .1-  C��� R;�  *�B���?  @���23�8�A $%�=�� �:�S *��� I�=��/ E�!�9�D;A2-  R;�  *�B���?  @���23�8�A $%�=�� �:�S *���

 ��?�I$�H�:�; FG���:����; 3 - $3 *�B���?  @���23�8�A $%�=�� �:�S *���>� ��)  C��� R;�  @��	�=��/ E�!�9�D;A  ��?� : I$�H�:�; FG���:����;
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 L:��5����  �<� . $=�;��� 	� �M�3 1f!N �3 �7���	A ��� $��� �/�M ���  �� �8B�Y ���W; 21  :39   �Y	:�  

)��!� X�Y /;�� %��8(  
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�"������ 

 ������G�� ��T@  

a�%�����2 

��'��#K ��2��;�>1
 

��SG� 
5 4 3 2 1 

              21 ��#��  

9395/0  855/1  20/209  90/207  60/208  30/207  40/204  0$
�� 

0001/0  2414/0  70/21 c 50/23 b 50/24 ab 50/25 a 80/24 ab �>� �'�-��� 

4213/0  128/5  00/273  00/277  50/271  40/295  30/264  +��G-�$ 

0001/0  253/0  67/84 a 70/84 a 99/69 d 33/72 c 18/78 b 
HDL 

0001/0  048/0  34/4 c 70/4 b 90/4 ab 10/5 a 96/4 ab 
VLDL 

1794/0  245/5  98/182  60/187  61/196  96/217  15/181  
LDL 

              39 ��#�� 

0001/0  812/1  60/218 a 10/184 b 90/211 a 00/217 a 50/216 a 0$
��  

0001/0  151/0  70/15 d 30/24 a 80/21 b 60/21 b 80/17 c �>� ����-'�  

3008/0  504/3  60/221  10/216  80/199  90/219  00/218  +��G-�$  

0001/0  114/0  61/61 c 40/47 e 22/68 b 07/74 a 47/56 d 
HDL  

0001/0  030/0  14/3 d 66/4 a 36/4 b 32/4 b 56/3 c 
VLDL  

0001/0  482/3  85/156 a 04/164 a 22/127 b 51/141 ab 97/157 a 
LDL  
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1 P��B �7���	A �������  .1-  C��� R;�  *�B���?  @���23�8�A $%�=�� �:�S *��� I�=��/ E�!�9�D;A2-  R;�  *�B���?  @���23�8�A $%�=�� �:�S *���

 ��?�FG���:����; I$�H�:�; 3 - $3 *�B���?  @���23�8�A $%�=�� �:�S *���>� ��)  C��� R;�  @��	�=��/ E�!�9�D;A  ��?� : I$�H�:�; FG���:����;

4-  : ��:A�� @:�3 @���23�8�A $%�=�� �:�S *���5- $��5 �3 ���B *���  .���; $%�=�� : '�U  

HDL Ic�3 �%�2, �3 W�e :�5 �D�% :  :VLDLW�e :�5�D�%  IW���5 �!�M �%�2, �3 :LDL.W���5 �%�2, �3 W�e :�5�D�%  



498                                        ���� ����	
�� ��� ����� � ���� ���� � ������1401 

L:�� 6 .��<g  ����  �8/A �8�  �3 �7���	A ��� ) ��V;�Y @�M H��� L��!Y @��G/�D;�; h��H  $�!" ���3(SRBC  
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5 4 3 2 1  

       32 ��#�� 

0011/0  209/0  80/5 bc 60/5 c 00/7 a 40/6 ab 40/6 ab A$ �G�> 

1449/0  236/0  40/3  80/2  60/3  60/3  40/3  
IgG 

0313/0  199/0  40/2 b 80/2 ab 40/3 a 80/2 ab 00/3 a 
IgM 

       39 ��#��  

0859/0  442/0  20/6  60/5  80/6  00/5  20/6  A$ �G�> 

709/0  227/0  80/3  40/3  60/3  80/3  60/3  IgG 

0023/0  296/0  40/2 ab 20/2 b 20/3 a 20/1 c 60/2 ab 
IgM 
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