
 

 ����� ��	�
�� *    Email: mafshar@uk.ac.ir       

 

 

 

  
  

 

 

 

 

 

 ����23 �  ���	
2 �  ������1400  
����  ���354 -345  

DOI: 10.22059/jap.2021.312228.623567 

  

  

  

  

  

������ �	
��  

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

%�&	��' �� ()�� 
 !� ���  
�������	 
���1*����� ���� � ���2��������� ���� �3  

1.  !�"�#	$ �%&�'��( !�)�#	$ ���	$ *�+, !'�- �����#	$ ��./��0�1 �2���( 2���(.2	��	 � 

2�#	$ . .2	��	 �2���( �2���( ��0�1 ��./ !�"�#	$ �%&�'��( !�)�#	$ ���	$ *�+, !'�- ��/�	 ����/��( 345��6  

3�2���( ��0�1 ��./ !�"�#	$ �%&�'��( !�)�#	$ ���	$ *�+, !'�- �����#	$ . .2	��	 �2���(  

 :38�9� :����$ ;���<29/07/1399                  :38�9� A��B� ;���< 26/01/1400  

  

�����  

��� ����� ��� �� ������� ������� ����� ���� ! �" ���"#�$ # ���$#�$��� # �
���"%&� ��' ()	���* +,�" # -�./ %&� +�0 ��' ������� �" ���
 ��320 4%&� ��� (56  7
-��0�* 8
���9 �
 -� :�#�" (
�� -�./2×4 �"  �<�= ��� >#�") <�= ��� @6� -�A=1/0  ����$#�$ ��� ���D �E-�2/0 

 ��
���" ��� ���D �E-�3/0 (��D �E-�  # ��E) ���"#�$ @6� #� #01/0 (��D �E-�  # -���� G	$ # -� � HI' �" +*��J� KL��0 M�N O��4 -�
%&� >�# PQ��� .�S +�-�" -���� �' -� ����$ (564 HI'%&� ���� # ���� �E-� �7
�T� O
�U ����-� � ���� HV� ����� ��� -��4 +I
���9 ��'

7 �� .H*�Q� (" �- W�-�, X�J� �+�9 ��� �" ��D ����+	5� -�N �-�� ��� 8
�:*�)05/0<P(.  -��4 �'-� � ���� HV� ��-� Z�- [,�S # �64 ��E-�
 (0 +��/���$ -� ��-� \���-� +�# �H*�Q��'��� H*�
 ��TA" ����0 H*�
-� ���"#�$ �
 <�= �)05/0<P( (���$ H��&U # (���$ �E-� �]�J&� >�#  .

 .H*�Q� -��4 +I
���9 ��'-� � ���� HV���D �'�#�^ �  �I&" ��TA" +��#:*� �4�* �#�/ �" (�
�_� -� �- (���$ H�#�_� ���"#�$ # +�9 ���)05/0<P( .
(" 7 �� (0 ��� >�I� 8'#`$ P
� G
��� �+�0-�N%&� >�# �W�-�, X�J� �" HTa� ���� �" ���"#�$ # +�9 ��� ��'%&� ��-� \���-� ���� H�#�_� # ���

�� ���� ! ��TA" OT� (���$%&� H�0 # ���+� ����� ���  .��S  
  

���	��
� �: ��� �+�9 ��'����-�$ ������ ! ����"#�$ H�0 %&����� ��� %&� -�./ :��". 

  
  

Effects of short chain fatty acids and probiotic on the productive 
performance of laying hens and egg quality parameters 

Mohsen Afsharmanesh1*, Maryam Rezaeipour2, Mohammad Salarmoini 
1. Associate Professor, Department of Animal Science, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran. 

2. Former M.Sc. Student, Department of Animal Science, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran. 
3. Associate Professor, Department of Animal Science, College of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran. 

Received: October 20, 2020                         Accepted: April 15, 2021 

 
Abstract 
The effect of use of acetic acid, propionic acid, butyric acid, and probiotic on productive performance of laying hens and some quality 
parameters of produced eggs was evaluated using an experiment with 320 Bowens laying hens, in a 4×2 factorial experiment with four fatty 
acid levels (no additive, 0.1 % diet, propionic acid, 0.2 % diet, butyric acid and 0.3 % diet, acetic acid) and two levels of probiotic (0 and 
0.01% diet) in a completely randomized design with 8 treatments, 5 replications and 8 birds per replication. The results of production 
performance showed that the egg weight, feed conversion ratio, production percentage and egg mass parameters, were not affected by the 
experimental groups. The main effects showed that organic acid supplementation significantly increased feed intake (P<0.05). It was shown 
that the percentage, diameter and color index of the yolk were not affected but the height of the yolk was improved by supplements (P<0.05). 
The results of shell quality also showed that specific gravity, shell percentage and shell thickness were not affected by the experimental 
groups, but diets containing organic acids and probiotic significantly improved shell resistance compared with non-additive group (P<0.05). 
It could be concluded that organic acid and probiotic supplements with a positive effect on feed consumption, egg weight, egg yolk height 
and shell resistance, improved production performance and quality of produced eggs. 
 
Keywords: Bovans laying hens, Egg quality, Organic acid, Performance parameters, Probiotic. 
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�� � >�# ]�J&� %&���� ������/�� (" .�S 
�P 

H��j �" � � <9 ���V� ���"� (0 h-�E��' 6/9 �

8/10 �12  #2/13 A� �E-�(  �� c��0 �' (0 �S

���V� �' >�" �/ ��Q=+ 073/1 �078/1 �083/1  #088/1 

%&� ���"� .����"����' �- %0 ��
P  # ��S -#�	S H��j

 �/�(" h-�E #- H"�� # X�E� �
P  -#�	S ���V�

� �������
P  H��j>�" �/ %&� ]�J&� >�#��� �'��, 

��" -� j� �
P %&� h-�E��� (" ���V� ��5"  ��_���

� ����+�S  -� ��
�+ ���V� ���' H"�� ��� " ]17.[  

��"� 5�P 0�H  # H��&U �>�# -��0�* (� (���$

������ (���$ H�#�_�/�� ��" .�S� ������/��  >�#

%&� (���$ ���"� (���$��� ("-�N 7��0 �� ���  �W�$

 {}�(" (��#  >���-��4 >#9 -�(" h�� 48  -� H!��

���� 60  >�# # �S �I, (D-�(" (��#  #����

)GE300 Japan, AND" (�  H4�001/0 ������/��  .�S

�_� �" {}�% %&� >�# �" (���$ >�# -� <�U # ���

100  (���$ �E-��S (T��V� ]4.[  
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��"� 5�P  (���$ H��&U%&�����' �5" �� >�# +I0 

(" � (��#���#�� )TUFF VUZG7554677(6_� (� �� (� 

��(�� �$ # i�"
P %&� (���$��� )�� �PA$ ��# # �� W��� 

%&���� (������/�� �S # �Q��P ("H�� ���9 (">��	! 

H��&U (���$ %&���� -��	� �S ]4.[  

��"� ������/�� H�#�_� ��Q��� �� (���$ H�#�_� G	� 

)Zwick/Rocll,Co 91502084, Germany .�S ������� (

%&���� "P �N �� -�I* # H*�/ -��4 X�E (V�E #�
u 

�
P %&� (" h�V�E��� �-�# # -� -��� � HT� �S .-��_� 

�#�  7�S (" �- ��S �-�#�-��� � �-�� (0�  # �a0��^ k�_�

_�(6 %&� (���$ �" -�I* \#�S��� ��" HT� �S �� -�I* .

>��� �#� ��'�I�P ����' �#- Q���S \#�S) (���$+ (

 {}� # �S �� !�(" h-�E ���+  t64�S 7U��� �� .

��!� � -��_� #�#� %&� �" -�I* \#�S��� # \#�S 

+Q���S  O�^�" (���$P��� ���� �"+��� -��_� t"��

�#�� ic� ��"�  (���$ P���S�S (T��V� ]1.[  

����� ���"�  >��"������'  7E�^�-�" �-��+ #  {}�

c�� ����  -�:*�Minitab  (&��)16#- (
( GLM ��"� 

 ���)5( :)�
( � #Q��P ��'-�  	5� @6� -�+�-�� 

� �	= >���9 �� �E-� G	$(	���� 0��+ �_�
(� �S��.  

 (6"�-5                (eijk  +(ABij)  +Bj  +Ai  +µ  =Yijk  

�-�
P �(6"�- Yijk� ��! -��_��  ���'�I� �'Ai�  ���

�'���� �9�+ Bj� "#�$ ������� ABij�  7"�_�� ����'���� 

9�+ "#�$ #��� # eijk ��6, ���� ���9
8 H��.  

  

����� ��� 	  

���
G ����-�$ (" k�"����' ���� !�  X�J� (� D ��

� �W�-�,Q��P %&� >�#���� 
�UO �T�
7 �.j+
� 

��� �E-�� %&� ���� #��� �����  �#�D -�)2 (

 d-�:/H�� ��S.  

 ���� ��� # �
���" ��� ��, ��D -� (0 +��/���$

8" W�-�, X�J� ����0 H*�
-�  �" (�
�_� -� ���

 �	�S�� +�9��� �4�* ��D�" ��S (
.o� >�/���$)05/0<P( .

7"�_�� h���� # ���"#�$ +�E� h���� +�9 ��� × ���"#�$

����-�$ �"+	5� ���� ! ��'� -�� X�J� >�:� 8
�:*� .��T

(" H�� P� � W�-�, +���!�U ]��, 7��  ��		0

 P
� -� <.D # %p' ��TA" �
 # W�-�, �" +�9 ��'���

�#�/ >�:� 8
�:*� �" (0 �S ���� >�I� +I'#`$ +N .�S�" �'

 X�J� >�:� ���D -� ��D�� +
�.j ���� <.D # %p'

+� ��$ 8
�:*� W�-�,] �	07 �� ������� %_��� ��� .[

 8'�0 �-�N (
.o� -� +�9 ��'���pH  + p' h�
��V�

(	=+� �
-�" ��#- # c��� �>��Q	� �>�� ���� >�I� .�S�"

+� +�9 ��'��� (0 �S  %p' H�"�4 8
�:*� r!�" �	����

%
:�9 @S�� 8
�:*� u
�N �� W�-�, 8
�:*� # n�����$ ��'

� ���� <.D] ���S +��53 ������� �G
��� P
� �" ��p� -� .[

 >�:� (" ���$#�$ ��� # ���* ��� k��&� ��5/0 �
 �

 #5/1 %&� >�j�� W�-�, X�J� �" ���D �E-�  ���� -�./

+	5�] HS��� �-��21�� �� ������� (0 �S d-�:/ .[ �

%&� >�j�� ��D -� �
���"  X�J�  �" ����� -�./

] �-��� W�-�,10 .[  

 ��� �� ������� ��� >�I� 7"�_�� h���� +�-�"

 ��TA" OT� ���"#�$ >#�" # �" �
���" # ���$#�$

%&� >�# PQ������ �� h#��� P
� (�T�� ��S ����� ��'

 �-��9 ���+	5�(" .��T� -�� -� ��� >�I� G
��� +�0-�N

7 �� >���  X�J� >�:� �+
�.j ��D -� +�9 ��� ����

 (0 ��0 ��$ 8
�:*� +�9 ��� �4�* ��D (" HT�� W�-�,

%&� >�# 8
�:*� �" H�� P� ���� -� ����� ��'

 ��'��� �� ������� (0 H�� ��S ���� >�I� .�S�" k�T�-�

�)
� r!�" +�9) ���� �V� �5/3  ��4 �
-�" ��#- -� (

+���5* r!�" 7 ! P
� (0 ��S%
:�9 H��5* # ���� ��'

 (" >b�	�}$ 7
�T� -� >�I&" H!�� �������#�$

 P�}$]2[ ���� 8'�0 �W�-�, X�J� �
�V� �
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H��"��� �
�� # W����9 �V� ��)
� # �S- ��	'�0 ��'

P��#�$ <.D ���" +"��6� ��' �E�	! # (	�9 ��'���

+� +��5�  ���� ��TA" OT� ��� P
� Ki� �^� (0 ��S

] �S �'��,16.[  

-� �
��  �U�^ 8'#`$ G
���8'#`$ >��/  -� �Q
�

 �� ������� (0 ����� >�I� ��, h�5��6��'��� +�9 �

 ��D -� m��&���� �' �%&� -�./ �����Q��� �" � P

%&� >�#] HS��� ���21.[ �.j 7
�T� O
�U HV� +


 �� ������� ����-� � ��' +�-�" .H*�Q� -��4 +I
���9

%&� ���� # ���� �E-� (" k�"�� G
��� >�I� ����� ���

 ���0��� ��� �� ������� (�  ��� # ���"#�$ �"

$#�$ >#�" # �" ��� �E-� 8
�:*� OT� ���"#�$

���� ���� # ����%&� �� �����S  �� h#��� P
� +�#

+	5� �-��9 ��V� �E-�) ���� �E-� .��T� -��

%&�  ���� HV� (�-�./ 7���! >�:� �P� �	��� +���&�

H�� ��D P��#�$ # �b��� ]12[.  

  

B�+C 2 .����	/� #/1J� #� ( $��6G ���#9:	; T��� %>� ��N#� �"?@  �� ���� 6") �$��6G ���� K747 ���� ��$�* �� 58(  

�#�/ +I
���9 ��'  
 W�-�, X�J�  

(�#- /����$ /c�/)  

%&� >�# PQ������  

(c�/)  

 O
�U  

7
�T�  

 �E-�  

����  

%&� ��������� ���  

(�#- /����$ /c�/)  

 +�9 ���)��D �E-�(            

>#�" +��#:*�  8/110 b 37/62 057/2  39/85 22/53  
���$#�$ ��� )1/0(  0/114 ab 22/62 047/2  41/88 02/55  

) �
���" ���2/0(  6/114 a 48/62 140/2  98/85 73/53  

���� ��� )3/0(  1/115 a 21/61 122/2  57/88 21/54  
SEM   991/0  386/0  038/0  522/1  981/0  

P-Values  020/0  101/0  246/0  341/0  616/0  

���"#�$ )��D �E-�(            

��E  7/113  95/61  109/2  68/86  69/53  
01/0  5/113  19/62  075/2  49/87  40/54  

SEM   700/0  273/0  027/0  076/1  693/0  
P-Values  823/0  529/0  384/0  600/0  479/0  

��� +�9)��D �E-�(   ���"#�$)��D �E-�(            
+��#:*� >#�"  ��E  0/111  77/61  072/2  77/85  98/52  

+��#:*� >#�"  01/0  7/110  97/62  042/2  00/85  47/53  

���$#�$ ��� )1/0(  ��E  0/115  25/62  072/2  36/88  02/55  

���$#�$ ��� )1/0(  01/0  0/113  19/62  022/2  45/88  02/55  
) �
���" ���2/0(  ��E  9/112  57/62  122/2  31/85  38/53  

 ���) �
���"2/0(  01/0  4/116  39/62  159/2  66/86  09/54  

���� ��� )3/0(  ��E  2/116  21/61  169/2  29/87  41/53  
���� ��� )3/0(  01/0  0/114  22/61  076/2  84/89  01/55  

SEM    401/1  546/0  054/0  152/2  387/1  
P-Values   176/0  561/0  688/0  876/0  950/0  

a-b:  M�\�" T���� ]�#Q �� �)�. #� ����� ��5 (�,��"� Z." )05/0<P(.  

SEM�/Y5�/� ��"+5��." ��^E :.��  
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���� ��D �b��� >�:� ���� �E-� �" 7��! P
��

 .H���'��� 7"�4 �b��� �#�^ ���� �� +v:D :� +�9 �

H,��  +
����� �" �#L! # ��S <��V� ���#

+���!�U  +
����� ����� W�V� # ���0�" �U �+/�		0

 �E-� �" H�� P� � (0 �	��' �-�� :� �- �b��� P���

%&� ���� �#�/ -� (�T�� .�S�" -�./ ���� ��� >�:� �" +
�'

 (0 �S �'�I� :� ���i�" W�-�, X�J� ����� ��i�"

" ����- P
� -� .�	��' k�T�-� -� �Q
��
 �" Ki� �^� �� +,�

 HTa� h����� PJJ&���'��� ���� �E-� �" +�9 �

%&� %&� ���� # ���%&� >�j�� -� ����� ���  �
�� �- -�./

+	5� �- h����� P
� +�# ����0] ������ cL!� -��7.[  

%&� ��-� H�0 (" k�"�� G
��� �E-� 7��S ���

��-� �64 # \���-� ���-�  #%' P	=  ��-� Z�- [,�S

) -� �#�D3.�S ���� >�I� (  

  

 B�+C3 . #� ( $��6G �����	/� #/1J����6 Z/�/7 =#� %>� ��� �"?@  �� 6") �$��6G ���� K747  ��$�* �� (Y���58 ((Y���  

��'-� � +I
���9  
%&� ��-� H�0���  

��-� �E-�  ��-� �64 +��)(���  ��-� \���-� +��)(���  ��-� Z�- [,�S  

+�9 ���)��D �E-�(          

+��#:*� >#�"  61/28  73/43 13/19  40/6 

) ���$#�$ ���1/0(  03/28 61/43 30/19  51/6 

) �
���" ���2/0(  35/28 01/43 83/18  51/6 

) ���� ���3/0(  42/28 20/43 30/19  64/6 

SEM  303/0  226/0  206/0  062/0  
P-Values  609/0  102/0  340/0  071/0  

���"#�$ )��D �E-�(          

��E  46/28  47/43  01/19  46/6  

01/0  25/28  30/43  27/19  56/6  
SEM  214/0  159/0  146/0  044/0  

P-Values  489/0  445/0      228/0  119/0  

���  (��D �E-�) +�9    (��D �E-�) ���"#�$          

 >#�"+��#:*�  ��E  03/29  02/44  32/18 b 40/6  

+��#:*� >#�"  01/0  19/28  44/43  95/19 a 40/6  

) ���$#�$ ���1/0(  ��E  99/27  70/43  39/19 ab 37/6  

) ���$#�$ ���1/0(  01/0  08/28  51/43  20/19 ab 64/6  

) �
���" ���2/0(  ��E  25/28  69/42  89/18 ab 51/6  

) �
���" ���2/0(  01/0  44/28  33/43  76/18 ab 51/6  

) ���� ���3/0(  ��E  56/28  49/43  44/19 ab 57/6  

) ���� ���3/0(  01/0  28/28  91/42  16/19 ab 71/6  
SEM    429/0  319/0  292/0  088/0  

P-Values    624/0  204/0  006/0  385/0  

b-a: �+
 ��"� �� 5 _#� � #/N ]�#Q �� �7 ��"+;" �)�. #� �� �"�"� �+5"(�,� ]`�E"(� ��"�+�
�� )05/0<P(.  

SEM�/Y5�/� ��"+5��." ��^E :.��  
  



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

  

 ����23 �  ���	
2 �  ������1400 

352

  

 HV� ��-� �E-����� �#�/ -��4 +I
���9 ��'

 ���� ��� # �
���" ��� (
.o� �" ��-� �64 .H*�Q�

 �� h#��� P
� (�T�� ���0 ��$ 8'�0 ���"#�$ (*�U� ("

 ��V�+	5� �-��9��T� -�� . -�+I'#`$  �S H"�� �Q
�

 X�J��'��� >�j�� +
�.j ��D -� +�9 �%&� -�./ 

+	5� ���� �'%&� ��-� �64 �" �-�� HS��� ����� ���

]8.[ 8'#`$ �' (0 ���� >�I�  -� ���"#�$ >�#:*�

��� W�-�, ��' %&� -�./  >��0�A� ��- �� �-�� �� �^�

" +"#��� ���*%'��* r!�  >��08" ��  7a� ���� +p5"

 ()�� -� # c�, �b��� # :	Q	� �P'9 ��#- �{� �%��0

 ��-� [,�S 8
�:*�] ��S21.[   

 HV� ��-� Z�-���� 7 �� �� ������� +�9 ��� ��'

7"�4 :� (��� P
� .H*�Q� -��4 ���"#�$ #  (0 H�� (D��

 >��� -� ���"#�$ # ���� ��� �#�^ ��D �� �������

�#�/ �
�� (" HT�� h#���n��V� �' ��i�" >�:� .��" ��

�#�/ P
� -� +*�J� W�-�, Z�- ��TA" �" H�� P� � �'

 ��-����� .�S�" ���" -�./  

%&� (���$ H�0 (" k�"�� G
��� >�# 7��S ���

%&� ]�J&��_� # H��&U �(���$ �E-� ���� H�#

 (���$ -� �#�D)4 d-�:/ (S�� .H��  �]�J&� >�#

 HV� (���$ H��&U # (���$ �E-����� �#�/ ��'

.�	�*�Q� -��4 +I
���9  

  

B�+C4 . #� ( $��6G �����	/� #/1J���.)* Z/�/7 =#� %>� ��� �"?@  �� ���� 6") �$��6G ���� K747  ��$�* ��58(  

��' -� � +I
���9  
%&� (���$ H�0���  

 ]�J&� >�#  
+���� /c�/)(O5�� ���  

 �E-�  
(���$  

(���$ H��&U  
+��)(���  

(���$ H�#�_�  
+���� /P���)(t"�� ���  

 +�9 ���)��D �E-�(          
+��#:*� >#�"  082/1 85/11 42/0  62/28 c 

) ���$#�$ ���1/0(  084/1 01/12 43/0  86/34 a 

) �
���" ���2/0(  084/1 93/11 41/0  00/34 a 

 ���) ����3/0(  084/1 90/11 41/0  21/32 b 

SEM  0008/0  168/0  004/0  313/0  
P-Values  161/0  927/0  117/0  0001/0>  
���"#�$ )��D �E-�(          

��E  084/1  82/11  42/0  17/32  
01/0  083/1  02/12  42/0  68/32  

SEM  0005/0  119/0  003/0  221/0  
P-Values  661/0  257/0  971/0  113/0  

��� (��D�E-�) +�9  (��D�E-�) ���"#�$          
+��#:*� >#�"  ��E  083/1  75/11  42/0  16/27 d 
+��#:*� >#�"  01/0  081/1  94/11  41/0  07/30 c 

) ���$#�$ ���1/0(  ��E  083/1  72/11  42/0  14/34 ab 
) ���$#�$ ���1/0(  01/0  086/1  29/12  43/0  59/35 a 

) �
���" ���2/0(  ��E  084/1  94/11  41/0  27/33 b 
) �
���" ���2/0(  01/0  084/1  91/11  41/0  73/34 ab 

) ���� ���3/0(  ��E  085/1  88/11  41/0  10/34 ab 
) ���� ���3/0  01/0  083/1  93/11  41/0  32/30 c 

SEM  001/0  238/0  006/0  443/0  
P-Values    192/0  619/0  650/0  0001/0>  

a-b   : �+
 ��"� �� 5 _#� � #/N ]�#Q �� �7 ��"+;" �)�. #� ��(�,� ]`�E" �"�"� �+5"(� ��"�+�
�� )05/0<P(.  
   SEM�/Y5�/� ��"+5��." ��^E :.��  
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