
 

 ����� ��	�
�� *    Email: rezvani@shirazu.ac.ir       

 

 

 

  
  

 

 

 

 

 

 ����23 �  ���	
2 � ������ 1400  
����  ���344 -335  

DOI: 10.22059/jap.2021.306164.623547 

  

  

  

  

  

������ �	
��  

 �������	
�� � ���� ����  
����� 
� �
�� ���  �� ������� !  
� "�!#�� � ���	$ 


��# %&��	  
����� ����	
��1*� ����� ������ ��	�� �	���2   

1������� .���� � ������� �� ���� ����� !�"#� ����$ �����$ ��%�����.&��'�  

2(��� . �)�*$��� �+,��- �$��� ���� ������� �� ���� ����� !�"#� ����$ �����$ ��%�����&��'�. 

 :�/�0� 1��'�� 2'��323/04/1399                        :�/�0� 9�':; 2'��307/02/1400  

  
�����  

 � ���� ���� ������
�� ���� �� ��� � ! �"� �#$���%&�� �����' �� (!�#���)� * +�" ,��- �./� ���� ��
.0  �1)�2���� ����%���0 �
�& *��" �
3 
���- 4	! 5� 5� ����%&� �� 6
200 %"�- �9�9 �12�6 
(  �5* :	9 *� �� ;��<��&
� ��= = 5�>�� 6���?! @A��> B�C D)�� � ! �EF#��+ G	0  * ���!

 ���! �� � �9�9 �12� ���" 6&�� .�� �
�0 ��#9 * 6��*��� ���� ���� �
�0 ��#9 ���" ����#! �*�I D#!�! 10 > � K�-#K�-�� ���� ���� +1/0  � K�-
>#K�-�� �#$���%&�� * 15/0 > � K�-#K�-��  (#!�#���)�����0 6N%�� �& O*�" � .�����  �� �� � P'�& 4" Q��  3
��"���- 4	!6
 ��� .�	%��-  ��C �

42 ��5= 5*
+4 �#N��#S �� ��� �T>��I * ����I  D#!�!25  *33 %��& �9�6 ���- � .���#V�� ���� +W��X Y�?�
4 V5* +�Z
D �[!
� W��X V5* +
K���� �> ��* 6�*��#� ��� +V�� 6�X�� ��� ,��- * 4#0 ��
.0  �./� ���� 6���&���� *����- 4	! �6
 �5���� �" ��#-. ���� ���� 5� ����%&�  D[&
��[E� �Z
D �[!
� * ����
4 ���5* V5* �*� � ���  4
���� * 6��
�0 * �",��-  ��
.0 S#�!*�0+ ��F6 (\X ���� * +]�#&���� ]�� 6[�� V5* +

��^C ) �" ���" ��#! �� ��
��� � �`�> �� P#1�9 4��> * V��N	& *05/0≤P.( �#$���%&�� (!�#���)� * ����  �������'+ ,��- ���� ��
.0  * �./�
 K��& 6�*��#� P#1�9.P"��� �� 6�>�C  ���� ���� 5� ����%&��9�9 ��#9 � 6%"�- ��� ��� �
�� W�^� �� ��� �"  +�� !4	! 6�	� Q���� 6
���-  ��

 �����'+�" ,��- �./� ���� ��
.0 �& �����*��#� * K� �.��� 4��>   
  

���	��
� :� �"�
�A>�#\ +(!�#���)� +�#$���%&������ ���� +,��- ��N%&� +6%"�- �9�9 +6
���- 4	! +.  

  

  

A comparative study of red pepper with commercial growth promoters on 
the performance of broilers under heat stress 

Mohammad Reza Rezvani1*, Fatemeh Ahmadi Davazdah Emami2 
1. Associate Professor, Department of Animal Science, College of Agriculture, Shiraz University, Shiraz, Iran. 

2. Former M.Sc. Student, Department of Animal Science, College of Agriculture, Shiraz University, Shiraz, Iran. 
Received: July 13, 2020                              Accepted: April 27, 2021 

 
Abstract 
Effect of red pepper in comparison to commercial growth promoters, Biostrong and Oleobiotec, on growth performance, nutrient 
digestibility, and other traits of broilers under heat stress conditions using 200 day-old broiler chickens mixed male and female of Arbor 
Acers strain in a completely randomized design with four treatments, five replications and ten chickens per replicate were evaluated. 
Treatments included a basal diet without additives and a basal diet containing 10, 0.1, 0.15 g/kg red pepper, Biostrong, and Oleobiotec, 
respectively. At the beginning of third week, the birds were exposed to heat stress for six hours per day. During the 42 days of the 
experiment, the mean minimum and maximum temperatures were 25°C and 33°C. Feed intake, weight gain, feed conversion ratio, the weight 
of internal organs, caecal microflora, and precaecal nutrient digestibility were measured for the heat stress period. The use of red pepper 
improved the feed conversion ratio and daily weight gain in grower and finisher periods and increased protein, lipid, and dry matter precaecal 
digestibility, the relative weight of bursa of Fabricius, spleen, and gizzard, and decreased the Ecoli population in caecum compared to the 
control treatment (P≤0.05). Biostrong and Oleobiotec did not affect growth performance, prececal nutrient digestibility, and the E.coli 
population. Overall, using the red pepper in the diet of broilers compared to commercial growth promoters reduced the adverse effects of 
heat stress on growth performance, nutrient digestibility, and caecal microflora. 
 
Keywords: Biostrong , Broilers, E. coli, Gastrointestinal tract, Heat stress, Oleobiotec, Red pepper 
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0#4 � +��^C +��1�
K��� ]�����0 +]�� +��** ���d + 

�� �"`V* �1�� �d� ]�&��� �\I�*� ���5 V5* 5�+ 

�5���� -#�� .�" �����  ���� K��& 6�s� ���� 5� �����

�5����  .�" K� �� ����0 S
� 5� �#� 6�*��#� P#1�9 ��#-

�� �5���� �g	�  �> ��* Q�
�%^� 5� 6�*��#� P#1�9 ��#-

) �*� ��E%�� �42  V�-���0 �%\> 5� �1� (6-5*

�����  �*� �)�) �� ��N\
��5= � .P��- Q�d �����5 

6�#� P\> ���^� �%#) )Nutrient Broth 5� :0 .�" ���Z� (

SN�� ����� V�" y�9 ��� �*=  +6\
��5= �I�* �� 5� ��"

l� ��N%&� �� :q& * �" V5* ����� 5� K�- l#� �� V5  6��X



(�)�! �*�+� �� ,�-$ .�)/ �� 0)�� ��� �
� ��1�� )� �)2-	3 �4 4 ��� �
 5! �� �)
+6  78� ��)5!+ 

  

 ����23 �  ���	
2 � ������ 1400 

339

 �� .�" ;��<�5 �)�)  K��> �� ��1� 4
��5=5/4 6�#�  �%#)

;��<� 5� :0 .�" ���Z� P\> ���^� 6�#� l#� +V��>  �%#)

 +D#!�! S#�� �� .�" �%<
 K*� �)�) �� * �%"���� �*� �)�) 5�

}#�  P� �� �! �" ���� ����� �X= �)�) �! �5�&6 -10  .�#&

�)�) 5� K��>�� 5�  ��100 P#�0 �� * �%"���� �%#)*��#�  ���

(�) �A>�#\
�"� P\> 3#^� ����  * (6���>

]��#&���%>` ) ��MRS +��I�� S
� 5� :0 .�" ���� ���%�� (

P#�0 �� ��  Q��24  ���� � P'�&37 6%��& �9�  ���-

P� 5� K��>�� +V�
�0 � .�	%��- ��� ) ��1 -10  �!6 -10 �> (

 S#�30 �!300 �� � ��%>�� ���1! * ,��" P"�� 6	�> 

) �2�� 5� ����� K�-2] �" �[&�^� (15 .[ 

 �2��2(                                         = ��%>�� ���1!  

 P� :�' × �" �%<
 P#�0 �* �> ���^� 5� 6� I

 × 6	�> ���1! ×6	�> �� � ��%>�� ���1! 

  

 �����  V������� ���d�I � �� *�#0�" V��5=  (�
*

 6&���". ����  ��K�� �� ��= ����� SAS  �<��)4/9( 

]22 �
* �� [GLM  ��� ����)3( S#N��#� * �
� !  �� ��

Q�1��� S#N��#� ����I V��5= 5� ����%&� )LSM ( �

	1� k2&6 ���  �d� G	0���" ��
���.  

 �2��3(                          yij = μ + Ti +α(wij-ѿ)+ eij  

 �2�� S
� �yi+ �����\� �� ����μ +  P�d S#N��#�

��� ��1)�2� Ti +���#! ��� α + Q��d V�#&�- D
�Z

���  V5* �� 6&��11  �6-5*Wij + V5* S#N��#�

���0 �  S& � ��#! �� � ���! �� ���11 * 6-5* ѿ 

����0 V5* S#N��#� ��  S& �11  6-5*.P&�  

  

��� 	 ����  

 � �> 6��-���0 +,�0 �*� �> * 6��
�0 +�" �*� �

 V5* 4
���� ����> P��
� ���� ���� ��X ��#94#� �! 

 ��%E� �
�[! D
�Z *)05/0≤P(  �
�& �� ��
��� �

�	%"�� ����#! ) �*�92 �� ���� 6\
��5= �����#! .(

.�	%"��� Q���! V��#�  

4�*w0 � E� 6�[� ����9�9 �����' ��[  ���%"�-6 

���� ���� �
./! �� ) B�2&25 /0 +5/0 +75/0  *(
  (�d�

�� ] P&� ��" ,��- �d� (
 k2& � �w
*10.[  W�^�

V��� �" ��*���6 ��� 6��#-  @`��%I� +���� �T�"��6  5�

V= �	���& ��= * ��� P#1�9 �#�*��6  ,��- ��N%&�

P&�+ �� ��C  4��> �� �>�%>��� ��� �#��� +�5  �./� ����

����  ]�%&����� �%>��� ��� ��#� ���� �
4 �6 ��	� ]25 .[

���#� h*��#� 4��> �#� �Z�I 4
��5= �  ��5

 �*�9) �" ����\� ���� ���� ��#! � �A>�#\
�"�5 .(

4�*w0 ��� ��1%�� �� � ���� ����  V��	' (
 ���'

����
4 ��	��  V5*����> 6��1�. ] ��N
� 4�*w0 �24 +[

4�*w0  V��-�� 1! �g	�##S ��q> 5� ����%&� ���
�#S  ��

�9�9 �����' ��� %"�-6+ ��5=
4   � ��X 5� ����%&� ��

k2& 02/0 ���� ���� �d�+ & ����#�� V= ;��<� *  ��

P
�E� � * ����> 6I��C ���� ��[E�
4 �9�9 V5*  �� � �

 .����> ,��- �*� �>l�  6&�� +S#	F- ���#V��� *��6
 

& �	��� ��%<�#�& ���� +#�� ���� � ���� ���� *
� 5/0  *

(
 �d���� V�\� + ./! V�-���0
� ��"  V5* ���� ���� ��

�!`�� V��� "��] �	%18[ .�%��
 S
� YAX��  +�� � 4�*w0

 �" ,��- ��N
���q> ��?' ��?^�
�#S ��  V5*

�9�9 ��� %"�-6 � �*� �>  �E	! * ���� ��#�b!�#V�� 

��� �*#�  ��� 4��> �]14 .[  

�*� � W��X Y�?� ��� ,*�0 ��%<�  P^!

�#�b! P��N� ��� ����#! 5� (
 �#�+ �>  �� G
�%� S
�

4�*w0 5� 6X�� ] ��"�\%	� ���6l� [  .P"�� 6���X

�%��
 S
� YAX�� 4�*w0 G
�%� +��  V�\� �N
� ���

6�  ����� ����e� ��q>) ���� � ��9��
�#S�^! �� (
( 

�E%"�� ����0+  D[&����
4  Y�?� W��X�9�9  ���

 6%"�- �*� � �"6� �"] �24.[  
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 :��42 .�)>4 )R� �
� �)2-	3 )� !S+��&D ��� �4 4 ���� �� !�
 5 ��� T��)B ��� 

��#!  
S
5�c= �*�  

)11-21 -5*6(  
�" �*�  

)22-33 -5*6( 

6��
�0 �*�  
)34-42 -5*6( 

�*� �>  
)11-42 -5*6( 

  (K�-) ���5* V5* 4
���� 

���"  18/35  b 98/47  b 23/61  b 29/47  
���� ����  95/37 a 68/54 a 94/66  a 52/52  

$���%&��#�  07/34  b 34/50  b 35/57  b 01/47  
(!�#���)�  07/35  b 03/49  b 01/63  b 16/48  

SEM 16/3  3/3  33/1 38/1 

P-value 09/0  05/0  02/0  04/0  

  (K�-) ���5* W��X Y�?�  

���"  06/52 22/90  20/101  04/81  
���� ����  46/48  84/85  01/100  70/77  

$���%&��#�  88/52  64/93  77/89  94/77  
(!�#���)�  04/54  22/90  62/95  26/80  

SEM  88/2  13/2  8/3 53/1  

P-value  06/0  3/0  07/0  7/0  

  �Z
D �[!
� W��X 

���"  48/1  a 88/1  a 65/1  a 71/1  
���� ����  28/1 b 57/1  b 49/1  b 48/1  

$���%&��#�  55/1  a 86/1  a 56/1  a 70/1  
(!�#���)�  54/1  a 81/1  a 51/1  a 67/1  

SEM  92/0  06/0  03/0  04/0 

P-value 07/0 01/0  01/0  03/0  
a-bU����  : !8G� ���S��� W�)% �� � �( )� �� �� E>P��>� ) Y(� ���05/0≤ P.(  

SEM :.�������(� ��[= E>P��>�  

  

6� �#�b!V��� W��X Y�?� �� ���� ���� S��� +

P&� �� ��?� 5*� �C�X6  4
��5= S
� ��"�� ��
5 +

5 Y�?�
�� ��q>
�#S  5��� �`��!�> k"�! ��[E�#S �� 

�> u�� ��c 5�#�* � ����
4 )�1�#P [?' ��N%&�6 

 �>��X6� D[& ����!  �E%"� 4��> � #%� � * 4��>

 W��X Y�?� ��" ]8.[  

 �
�[! D
�Z ��[E��� P&� S���  �C�X ��� ����  ��

,��- �./� ���� ��
.0 �� ���� �2&�*
4 )�1�#P ��=
l ��� 

s�+6�  * W��X �[' P'�& 4��> ��[E� � #%� �

�"�� �./� ���� h.9 ��[E� �#� �Z�I 4
��5= � .

,��-  �" ����\� ���� ���� ��#! � �./� ���� ��
.0

 �*�9)3 .( ��[E� �� � ���� ���� �#�� 4�� ��N
� 4�*w0

V= .��� V�\� ��* ���5�0 }�' * ��C  ��[E� ���Z
D 

�[!
� �9�9 W��X �� � 6%"�- ��� ,��-  ���� ��
.0

�./�  5� 6"�� 3[!�� ��* ���5�0 }�' * ��C ��[E�

�	%���� ]13 +�N
� Y�C 5� .[��q>
�#S  ���� ���� 5� @`��%I�

 (
�^! ��4	>�* ��� P&�5�  �9� 4��> �� Q��I V���

 V�� Q��I����� (�> ]7[  4	! 6�	� ��� � #%� � *

 4��> �" �����' * W��X �
�[! D
�Z �� � 6
���-

 .P&� ����l� S#	F+ Y�?� P&� ��" ,��-  ���� ��0
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5�� ����
�6  ��
� %�= V*��6 �#!�#(+ �Z
D �[!
�  W��X �

 �43 -5*6 6� ��[E� ] �\<�5 .[ � �N
� 5� 6X��

4�*w0 ���� 5� ����%&� �� ����  ���Z
D �[!
�  W��X

�9�9 ��� %"�-6 P"��� ]6 [ �� �>�%��
  ����
S  4�*w0

�/�
Q�  .���  

�� �%� �� �9�!
G ,��- �� ;���� .0
��  �./� ����

 �*�9 � �>)3( P&� ��" ,��- + V��#� S
�!`��

,��- ��
.0  �> 6��-���0 � 6��F * (\X ���� ����

 ���� �
�& �� �g� S
� 5� * �" ����\� ����> P��
�

 �	%"�� Q*��! ���#!)05/0≤ P,��- .( ��
.0  S#�!*�0

 V�-���0 5� ����> P��
� ���� ���� �> 6��-���0 �

 �*�I ��#9 ��		> P��
� V�-���0 * ���"���)*�#(!� 

4#� �!  ���)05/0≤ P.(   

  

 :��43 .�)>4 )R� T�� 5 )� !S+��&D ��� B �)+?

7>B �4 4 �� �?@� �� � !� 2( !�
 5 ���  

��#!  
(\X ���� 

(�d�)  

S#�!*�0 

(�d�)  

��F 6  

(�d�)  

���"  44/68b 60/10b 76/93 b 

���� ����  52/63a 66/40a 80/91 a 

$���%&��#�  47/98b 62/95ab 77/44 b 

(!�#���)�  45/34b 59/28 b 77/62 b 

SEM  48/1  41/1  86/0  

P-value 006/0  01/0  01/0  

a-bE>P��>� U���� : !8G� ���S��� W�)% �� � �( )� �� ��  Y(� ���

)05/0≤ P.(  

SEM :.�������(� ��[= E>P��>�  

  

 6\�*w0 �>�!#Q�[ �	�6  ���� ���� � ��9��

)�1�#P ��=
l 3-�#�>*�6 -3- %�#� �!��-
� ��=�>
l 

A  5�%>*�)HMG-COA(  �E� ���> �>  ��� S
�6� ����! 

 �*�%��> �%	& �E� �� � 	�.��" �
S  D9�� ��'

�6 ��" - �>#���� ��� LDL ���& k2& � ��� �[>� 

����
4 
��� � * %�#�  )���!�>#l� LDL  ,��- * ��
.0

 6��F��!
y ��" ]3 +��N
� 4�*w0 � .[ ,��-�" 

& * ���� ���� 5� ����%&� �>#�� ���� �#�b! �gIA� �� �� 

,��- ��F 6���& 4#0 ��
.06  K�X��� ]15  *17 +[

 �� �>�%��
  ����
S  4�*w0 .P&� $	���� 4��>

1�9#P �#h*�� ���  ,��- ��N%&� �s�6� +�#�  ����!

�� ,��- ��[E� .0
�� ] �"�� ���> (�>19 � .[

���� +6\�*w0  �� �*A'�^!
( ��= k"�!
l ��� 

"��-+6 ����� ��� �%>��� ��� P���' �5 ��)  � �w
*

(4	! 3
��",��- + .0
��  �./� ������! �
P ��> 

]21+4�*w0 S
� � .[ ��� ��#9� � ! ����� 

�#$���%&��  +�#�,��- .0
�� �!*�0#S ���� �
4  ���

)05/0≤ P(. >�!#Q�[ � � ��9��#$���%&��  ���"

&�#���� ��0�& +�i�� h�F#S �� * >�!#Q�[  j�!> �	%�� �

6�  �	���!�^! ��
( " k"�!#���� ��� "��- +6 * ]�>��

��=
l ��� !�����0#(+  �./� ���� ls� ��[E� D[& ��"

�	"�� ]2.[  

K���� V5* ��� � V�� 6�X�� ��� )[�� V5*6  +�[>

 +���d +]�����0 +��^C&���� ]��#+]� 0 +�"`#4 

V��N	& +��1�+ �
K��� * ��* ��C) �*�9 � �> (4 (

 +P&� ��" ,��-���� ����  V5* * ��^C +]��

V��N	&  �����
4  ���)05/0≤P( 6� �>  6?X�" ����!

�� 6"��-* 6	�
� l%�#& P
��! 5�  ���� S
� ��#&*

.�"��  

4�*w0 6X�� �  ������ �� ���� ���� ���
4  V5*

K����  ���9 5� V�� 6�X�� ��� D�� * �[> +V��N	&

�6 �#�b!  ,��-�"  �� �>�%��
  S
� ���4�*w0  P���2�

��� ]10.[ ��� 6&�� �� +��N
� 4�*w0 � ����� �  ����

9 � ��#& ����# ���6%"�- ��+ 4
����  ]�� V5*

]��#! * ��^C +]�#�
����  S& �39  6-5* P[��

��  ���" �*�-] �" ����\�9.[  
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 :��44. �)>4 )R� F���� �&� )� !S+��&D ������� : # � �
\ ���� "(���& �&� ����) ��� !-=�� ��� !���() �4 4 ()�� !�
 5 ���  

��#! ]��  �[> ���d ]�����0 ��1� 4#0  ��^C V��N	&  K���
� �"` ��* ��C  

���"  03/0  1/76 b 08/0  19/0 41/0 b 10/0  52/1  b 69/0 45/66 11/3 

���� ����  06/0 2/26 a  06/0 17/0 40/0  a 15/0  68/1  a 49/0 76/66 08/3 

$���%&��#� 06/0  2/40 a 08/0  20/0 41/0  b 08/0  48/1  b 1/01 41/65 38/3 

(!�#���)� 07/0  2/18 a  06/0  22/0 37/0 b 10/0  71/1  a 73/0 39/64 58/3 

SEM 01/0  17/0 01/0 01/0 003/0 01/0 31/0 02/0 2/32 32/0  

P-value  05/0 34/0 69/0 22/0 22/0 004/0 05/0 69/0 69/0 69/0 

a-b!8G� ���S��� W�)% �� � �( )� �� �� E>P��>� U���� : ) Y(� ���05/0≤ P.(  

SEM :.�������(� ��[= E>P��>�  

  
 ��� V�\� �#� ,��- ��N%&� 6���#� P#1�9 6&��

 �>��#9 ��%>�� ��" +���� ���� ����  �A>�#\
�"� ���

) ��� 4��> �05/0≤ P��%>�� ��" �� ��� .(  ���

6	1� ��� ]��#&���%>`  �*�9) P"��� ���5.(  

  

 :��45�)>4 )R� . �)�<�� ��	
 )� !S+��&D ���  ���

�4 4 � < ���� �M<�>S+)
� � ] ->(�� �<\  !�
 5 ���

 E>P��>�)± ���(� ��[=(���� 

��#! 
 �A>�#\
�"�  

 ��	[� �� l%
�N))10( 

]��#&���%>`  

 ��	[� �� l%
�N))10( 

���" a65/7 79/6 

���� ���� b05/7 29/7 

$���%&��#� ab18/7 20/7 

(!�#���)� ab45/7 18/7 

SEM 57/0  79/0  

P-value 05/0 15/0 

a-b ���S��� W�)% �� � �( )� �� �� E>P��>� U���� :!8G�  Y(� ���

)05/0≤ P.(  

SEM :.�������(� ��[= E>P��>�  

  

 ���� ������ �#)�  ���� S%"����e�� ��q> �	���
�#S 

 ���')��	! * +(���� ����
��%#S �� �A +C * B Complex+ 

��1� ����6 *�+ ��> +S�=#+l ���� +P)�[> + +��-�-

�&
+l 	�&#K� $� * ���� ��� %���0�>#S r�	!*�> *#� 

��  V��	'
( �#��%#!�#( �%X�	" � .P&� ��"
S >�!#D 

 p'��h*��#� P#1�9 4��>  ,��- ��N%&� �s� ���

V*�� 3#^� � ) 6	!in vitro] �" (13 5� ����%&� 6��C 5� .[

 D[& ���� ��������
4 ���d * ��* Q�^"�! +����
4 

)�1�#P ��=
l ���  � ���� �[' P'�& 4��> * ]�����0

 ��* �"]6[ V��� *  ���� V�\� �Z�I 4
��5= � �> ���-

+�"  P
�E� ����� ��
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