
  

Online ISSN: 2423-7949 

 

 

Iaranian Journal of Animal Science 
 
 

 

Homepage: https://ijas.ut.ac.ir/ 

 
 

University of Tehran Press 

 

Effects of enzymes and probiotics addition to diets containing different 

levels of metabolizable energy on growth performance, nutrients 

digestibility and net energy improvement of broiler chickens fed with 

corn-soybean meal diet 
 

Soheil Yousefi
1

 | Mansour Rezaei
2  |Mohamad Kazemifard

3  
 | Bahram Shohre

4
 

 

1. Department of Animal Science, Sari Agricultural Sciences and Natural Resources University, Sari, Iran. E-mail: 

so.yousefi88@gmail.com 

2. Corresponding Author, Department of Animal Science, Sari Agricultural Sciences and Natural Resources 

University, Sari, Iran. E-mail: mrezaei2000@yahoo.com  
3. Department of Animal Science, Sari Agricultural Sciences and Natural Resources University, Sari, Iran. E-mail: 

mo.kazemifard@gmail.com 

4. Department of Animal Science, Sari Agricultural Sciences and Natural Resources University, Sari, Iran. E-mail: 

baharamshohreh@yahoo.com 

 

Article Info ABSTRACT 

Article type: 

Research Article 
 

 
Article history:  
Received: May 11, 2022 

Received in revised form: 

July 5, 2022 

Accepted: July 11, 2022 

Published online: April 15, 2023  

 

 
Keywords:  

Digestibility,  

energy retention,  

feed conversion ratio,  

feed intake, 

heat production. 

 

This experiment was conducted to investigate the effect of adding enzymes 

and probiotics to diets containing different levels of metabolizable energy 

on performance and net energy efficiency in broiler-fed based on corn-

soybean meal. This experiment was performed with 8 treatments and 5 

replications with 400 maleRoss 308 broiler chicks. Treatments including 

diets with and without multi-enzyme (0, 500 g/t), with and without 

probiotics lactofid (0, 200 g/t) and two levels of metabolizable energy (2850 

and 3100 kcal/kg) in a 2×2×2 factorial arrangement with completely 

randomized design. Increasing dietary energy level to 3100 kcal/kg 

improved feed consumption throughout the whole period and 

increased weight gain during the growing period and the in whole 

period of the experiment (p<0.05). Adding of probiotics increased 

weight gain of chickens during the growth period (p<0.05). Adding of 

enzymes, probiotics and increasing energy level increased organic matter 

digestibility (p<0.05). Supplementation of enzymes and probiotics to diet 

containing 3100 kcal/kg of metabolizable energy, increased energy 

efficiency and efficiency of energy retention as protein and fat in the body 

of broiler chicks (p<0.05). 
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Extended Abstract 
Introduction 
The most important factor in adjusting poultry feed intake is energy, which is correlated with feed cost. The net 

energy system is more accurate and useful for measuring the energy utilization of poultry. The presence of anti-

nutritional compounds such as non-starch polysaccharides (NSPs) and phytate compounds in some poultry feed items 

has led manufacturers to use additives such as enzymes and probiotics to reduce the negative effects of these anti-

nutrients and improvement of energy efficiency. 

 

Objectives 
Supplementation enzymes and probiotics in corn-soybean meal based diets with different energy levels improve 

growth performance, nutrients digestibility and improvement in net energy ivalue of broilers dier. 

 

Materials and methods 

This experiment was performed with 8 treatments, 5 replicates and 10 chicks in each, with 400 Ross-308 male broiler 

chicks. Treatments including diets with and without multi-enzyme (0, 500 g/t), with and without probiotics lactofeed 

(0, 200 g/t) and 2 levels of metabolizable energy (2850 and 3100 kcal/kg) in a 2×2×2 factorial arrangement with 

completely randomized design. 

 

Results 

Increasing dietary energy level to 3100 kcal/kg improved feed consumption throughout the whole period 

and increased weight gain during the growing period and the whole period of the experiment (p<0.05). 

Adding of probiotics increased weight gain of chickens during the grower period (p<0.05). Adding of 

enzymes, probiotics and increasing energy level to 3100 kcal/kg increased organic matter digestibility (p<0.05). 

Supplementation of enzymes and probiotics to diet containing 3100 kcal/kg of metabolizable energy, increased 

energy efficiency and efficiency of energy retention as protein and fat in the body of broiler chicks (p<0.05). 

 

Conclusion 

Adding multienzyme and probiotic to broiler diet containing 3100 kcal/kg of metabolizable energy improved the feed 

conversion ratio during the grower period (P<0.05). In diet with 3100 kcal/kg metabolizable energy adding enzymes 

and probiotics increased organic matter digestibility and increased protein, and fat, and energy retention in the body 

and improved the efficiency of net energy at the production level. In treatment containing 3100 kcal/kg metabolizable 

energy, adding enzymes and probiotics showed the best growth performance and increased protein and fat retention 

in the body and improved dry matter and organic matter digestibility. 

 

Keywords: Digestibility, energy retention, feed conversion ratio, feed intake and heat production 
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�����M ���J ��: 	5� �   

GEn excreta/digesta  :c�qC6 ��: 	5� � 7a�?N �5��F�  <(8�� �)T   

Markerdiet :
�����M ���J 
! �� ��  @O�v   

Markerexcreta :7a�?N 
! �� ��  @O�v   

NR = (Fi × Nf) – (E × Ne) 
Nf :9�
�: �5��F�  )_
!  
Ne: !��") 7a�?N �5��F�  )_
(  
K: 22/8 �5��F�  ��" �, 	��� $� 	�0������  
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 >?, @����A 	�,�jK�: �!�� 	UV� !���  
0M �!�� �$���q� ��� $0!��� �� �!�]F�� �� L�  )T:  
 

���� �	
� ��
 ������ =100- [100 × ( )× ( ) ] 

M diet :9�
�: 
! �� ��  )_
!  

M excreta :7a�?N 
! �� ��  )_
! 

N excreta :7a�?N 
! 	UV� �!�� )_
! 

N diet :9�
�: 
! 	UV� �!�� )_
!  

���) � � Y���6 	���  S0�: 	5� � 	��"$(��1� 
�F�� g�
 �� �!�]F�� 	� ��� Y�� ��� �� $J�J $�IA �! !�)�6 .)T
45  
! 
�����M )8�� �, �� ��")T k�GF � &�� ��
  Y��wR, 
! ��
24 $J�J �g
��.$� �,  7)�8  9�
�: �� @���

$��J �� � k�GF � 
�����M )8�� �, �� $J�J $�IA �! }|� .) )T ���q� )�!�" L��N � $F�� 
 !�" ��P� 
��J . �� }.
$J�J �)� ;� �!�� ~�h �@T�" ~�h t��6 �,200 ! � k�GF � �)T ~�h $ �R  �, �� ��" �� }. .@N�" 
��A ��M 


$ �R  �)T K�:$ �R  $� p���� ��: 
��h � ��: Y�'6��. ���: 	5� �) 
���R�T <���6 � 	5� � 
�)1� ��, )T ��Z � (�,. 

! &���N �� �!�]F�� �� �-�� 	5� � @��P   	�,��� ���) �  	��") )TLarbier and Leclercq, 1994:(  

 $Ta ��: 	5� �×  �. $�0�� ���) �)g$�0�� $Ta ��: 	5� � ��L�� = (  
 $Ta ��: 	5� �× $�� �l $Ta ��: 	5� � ��L�� = �) �. $�� �l ���  

$�0�� $Ta ��: 	5� � ��L��-  )�0�6 cI� 
! �-�� 	5� � = $�� �l $Ta ��: 	5� � ��L��  
 7
��8 ;��T $� 	)�0�6 7
��8 7
��8 Y��wR, � 9�
�: B�C� 
���LN�	)�0�6  ;_�8 �� 
����" @0�8 
!

 @�! $� 
N�C� >(�0���F� ;��A 	5� � �� )�0�6 cI� 
! �-�� 	5� � s��]6)�M:  
)�0�6 cI� 
! S0�: 	5� �- 	)�0�6 7
��8 (	�0������) =
N�C� >(�0���F� ;��A 	5� �  

$� 
N�C� >(�0���F� ;��A 	5� �  ��� $0!��� s��� �� !�: $��  Y���6) )TLarbier and Leclercq, 1994:(  
 
N�C� 9�
�: ��L�� ×
N�C� >(�0���F� ;��A 	5� � (	�0������) = 
�R�6 �, �)T !
�M�� >(�0���F� ;��A 	5� � 

$� �)T �1�� 	5� � ) 
��h 7
�_ REf) Y�'6��. � (REp$� L�  (  @�! $� ��� 7
�_)�M:  
 13/9 × �1�� 	5� � = (��") $Ta 
��h $� �)T (	�0������) 
��h 7
�_  
 64/5 × $� �)T �1�� 	5� � = (��") $Ta Y�'6��. (	�0������) Y�'6��. 7
�_  

 !�)��13/9  �64/5 
� Y�'6��. � 
��h ��" �, 	��� $� 	5� � ��!�1� <�6�6 $�)�T�� . Y�� ��� 7a!��� �� �!�]F�� ��
) )T !
�M�� E�FG� 	�,
�R�6 	��� �!���Larbier and Leclercq, 1994:(  

	5� � 	�1�� @PJ >(�0���F� ;��A 	5� � �� �!�]F�� �!��� = )�0�6 cI� 
! S0�: 	5� � / 
N�C� >(�0���F� ;��A 	5� �  
$� 	5� � 	�1�� / 
N�C� >(�0���F� ;��A 	5� � Y�'6��. 	�1�� @PJ >(�0���F� ;��A 	5� � �� �!�]F�� �!��� = Y�'6��. 7
�_  
$� 	5� � 	�1�� / 
N�C� >(�0���F� ;��A 	5� �  	�1�� @PJ >(�0���F� ;��A 	5� � �� �!�]F�� �!��� = 
��h 7
�_h
��  

  
 :D,�-. Y�� 	
��M &)�  

Yijkl=µ+ Ai+ Bj + Ck + ABij +ACik + BCjk + ABCijk +Eijkl 

 ��M 
! $�Yijkl :�),��� �, 
�)1� �µ: 7�),��� Y�� ��� �Ai : H�I� �l�	5� � �Bj :�l� K�6�����. �Ck :�l� >�L M �
ABij :K�6�����. � 	5� � ;��1F� �l� �ACik : �l�>�L M � 	5� � ;��1F� �BCjk: K�6�����. � >�L M ;��1F� �l�  �ABCijk :

>�L M � K�6�����. �>(�0���F� ;��A 	5� � cI� ;��1F� �l� 
� .)T��  
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 P;�C1. ���C ������� %�Q���. ; �?C� (�S��) �7���3@ ���4U 1�< 

1 . :;��T 
����F�� ;RQ� �� ��"���� �,3600000 Y�� )8��  Y���F�� 
��R0�A �800000 Y�� )8��  Y���F�� 
��R0�D3 �7200 
���  Y���F�� ��"E �800 
���  Y���F�� ��"K3  �
720 
���  Y���F�� ��"B1� 2640 
���  Y���F�� ��"B2� 4000 
���  Y���F�� ��"B3� 12000 
���  �Y����  ��"400 
���  �K�0�N )��� ��"40 
���  � Y�6��� ��"100000 

��� .)����� Y�0�� ��"  

2 .
 )�� ;RQ� �� ��"���� �,  :;��T39680 
���  �L���� ��"33880 
���  �	�
 ��"4000 
���  �}� ��"400 
���  � )� ��"80 
��� .������ ��" 
1. Vitamin premix provided per kilogram of diet: vitamin A, 3600000 IU; vitamin D3, 800000 IU; vitamin E, 7200 mg; vitamin K3, 800 mg; vitamin 
B1, 720 mg; vitamin B2, 2640 mg; vitamin B3, 4000 mg; Niacin, 12000 mg and choline chloride, 100000 mg. 
2. Mineral premix provided per kilogram of diet: manganese, 39640 mg; zinc, 33880 mg; copper, 4000 mg; iodine, 400 mg and selenium, 80 mg. 

  

3 .EF� � G���� 

 &�)J) !�! ���  D����M r��F 3 $� ���J 	5� � 	��Fq� D��LN� $� (3100  
�)1� D��LN� <�� ���"���� �� 	�0������
 )T D����M �
�! ;� � )T
 �
�! 
! ��� D��LN� � g
��. �
�! ;� 
! 9�
�: B�C�)05/0<p.(  �l� >�L M �!�LN�


��� 
N�C� 9�
�: 
�)1� �� 	
�! ��	��� ��� ��	��	 ���
� �	�
�  �!"# $�%& � �'	!� �
 )05/0p> �!�LN� .(

��� �l� 9�
�: B�C� 
�)1� �� K�6�����. $J�J ��� D��LN� <�� 
0� �@T�)  	
�! ) )T )T
 �
�! 
! �,05/0<p .(


F0�� �!�LN� ;��1F� 
�lM $J�J ��� Y�� ��� 
�)1� �� ����J >(�0���F� ;��A 	5� � 	��Fq� � K�6�����. �>�L M  � �,

��� D����M �
�! ;� � )T
 �
�! 
! 9�
�: ;�)�6 <��= ) !
�! 
�!05/0<p$� .( 	
��  ��� D��LN� 
�)1� Y��6a�� $�

 >(�0���F� ;��A 	5� � �� ���J $� p���� $ ���
3100 ����  ;�)�6 <��= Y��FR� � K�6�����. ;RQ� �� ��"���� �� 	�0��
 �� ���J $� p���� 9�
�:3100 �����
� K�6�����. � >�L M ;RQ� � >(�0���F� ;��A 	5� � ��"���� �� 	�0� $� .)T��  
��


� ���  r��F  
�� ;RQ� � 	5� � cI� D��LN� $� ),! 
F0�� �� 	��� 7
W $��. �� ���J 
! >�L M- <�� ����� $0�Z��
$J�J 
! $ ���
 ��� Y�� ��� D��LN� T
 �
�! 
! 9�
�: ;�)�6 <��= !��P� � �,) )T g
��. �
�! ;� � )05/0<P .(  

 �����( )��*� �� �� �����( )��*�Lesson et al. )2000�M .!
�! @1��I� ( ) !�� ���� �, $J�J $� 
FT�" 	�, 
�)1�
 ^��� �� �
 !�: 9�
�: B�C� cI� 	5� �9�
�: 
� >�O�6 9�
�: B�C� ��ly6 @q6 L�  �)� ��� �Y������� .)���


�R�6 
��
�: !���  
0  �610 
"��
  11-24 
"��
  

 	5� �2850   	5� �3100   	5� �2850   	5� �3100  
7
W  

���� $0�Z��  
7
W Y6��"  

7�](N >�(�� 	!  
���� Yv�
  
K,M ���  

	!-Y� ��F� &�  
&�-)������
)�, Y�L�0  


����F�� ;RQ�1  


 )�� ;RQ�2  

���� KR   
Y���T g�J  

00/57  
00/30  
00/6  
50/1  
50/1  
07/1  
29/0  
30/0  
25/0  
25/0  
22/0  
62/1  

00/53  
00/37  

-  
70/1  
20/5  
10/1  
34/0  
26/0  
25/0  
25/0  
28/0  
62/0  

00/57  
00/35  
00/2  
80/1  
80/0  
10/1  
36/0  
37/0  
25/0  
25/0  
25/0  
82/0  

00/55  
00/32  
00/6  
90/1  
00/2  
30/1  
37/0  
39/0  
25/0  
25/0  
23/0  
31/0  

�)T $���q� 	UV� !��� 7�����6          
(��"���� �� 	�0������) >(�0���F� ;��A 	5� �  

()_
!) ��: Y�'6��.  
()_
!) >�(��  

()_
!) �!�]F�� ;��A �](N  
()_
!) Y�L�0  

()_
!) Y� ��F�  
()_
!) Y�'F(�� +Y� ��F�  

()_
!) Y� �i�6  

2850  
78/19  
80/0  
40/0  
37/1  
66/0  
34/0  
92/0  

3100  
50/21  
87/0  
43/0  
29/1  
63/0  
99/0  
88/0  

2850  
85/21  
91/0  
45/0  
19/1  
56/0  
91/0  
81/0  

3100  
70/23  
74/0  
49/0  
29/1  
63/0  
99/0  
88/0  
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;��A  ),��: ���V6
! $� !��  @��P $J�J ��� Y�� ��� D��LN� <�� ����J 	5� � 	��Fq� cI� D��LN�  !��P� � �,

� 9�
�: ;�)�6 <��=  .!
�! @1��I� D����M Y�� r��F  �� $� !�T r��F  �� $�_�8 r��F Gracia et al. )2003(  �

Senkoylu et al. )2004L�  ( !
�! @1��I� �!�LN� ) !�� g
�L" �P M .���J $� >�L M YF(QT s��� �� � 
�.  	�,)�
����
��v $F���  7�
)�,���� � Y�'6��. 	���!��M � 	�  
! !�J�� 	�,
� 	UV� !��� >?, @����A D��LN� x��� �7ev  !�T


� 9�
�: ;�)�6 <��= !��P� � ��� Y�� ��� D��LN� <�� ��� Y�� $�  .!�T  
��6 !��P� <�� ���J $� K�6�����. �!�LN�
� 
��� g
��" ���F�! 
���Q�� @��RJ <�  <J�� ��� Y�� $� !�T

) )T 9�
�: ;�)�6 <��= � $ ���
 ��� Y�� ��� !��P� � D��LN� � 	UV� !��� >?, @����A !��P� � D��LN�05/0<p .(
Natalie et al )2018;RQ� $� ) !�! g
�L" ( K�6�����. 	��� ��ly6 �� 
��� ���J $� �, @�0��N cI� ��  �!�
 
���Q��

	�F��� K��q6 � ��P� D��LN� � 	UV� !��� >?, @����A D��LN� <�� �g
��" ���F�! )�]� 	�,  
��� 
! 	5� � �� 	
�

� K�6�����. �� �!�]F�� Y��wR, .!�T $J�J ���J 
! �, 	�F��� @��RJ D��LN� <�� 
FT�" 	�, 
� )�]� 	�,  $� !�T

!�
 !�Q�R� !��P� $� �Z�� ��� Y��
� 9�
�: ;�)�6 <��= !��P� � ��� Y�� ��� D��LN� � �  D����M r��F  �� $� !!�"
 D����M r��F  �� �=�8 D����M r��F  .@T�! @1��I�Natalie et al )2018 ) !�� g
�L" ��N ��11q� !
�! @1��I� (

;RQ� !�Q�R� � 9�
�: ;�)�6 <��= !��P� <�� K�6�����. � >�L M �� ���LR, ���J 	��� $J�J .)T 
FT�" 	�,  
  

 P;�C3. "C�C ��� ��)9�& �  �7���3@ 1�<����. ��=V. ��;� �� �8��W 1�< X���3@ G98H� 1�<  


�R�6  
 $ ���
 
N�C� 9�
�: Y�� ���  

(��
 
! ��")  
 $ ���
 ��� D��LN� Y�� ���  

(��
 
! ��")  
 
��Uv ;�)�6 <��=  

��")(��"/  


�_� 7��l�  ) Y
���

vM 
�
�

!
1-

10 
(


"�
�


  

) )
T


 �

�!

11-
24 

(

"�

�

  

) �

�!

 ;
�

1-
24 

(

"�

�

  

) Y
���

vM 
�
�

!
1-

10 
(


"�
�


  

) )
T


 �

�!

11-
24 

(

"�

�

  

) �

�!

 ;
�

1-
24 

(

"�

�

  

) Y
���

vM 
�
�

!
1-

10 
(


"�
�


  

) )
T


 �

�!

11-
24 

(

"�

�

  

) �

�!

 ;
�

1-
24 

(

"�

�

  

	5� �  
(��"����/	�0������)  

2850  
3100  

95/17  
37/18 

45/41  
94/41  

b68/31  
a12/32  

05/21  
15/21  

b96/53  
a25/55 

b02/49  
a85/49  

17/1 

15/1 

30/1  
31/1  

54/1  
55/1  

P  36/0  24/0  02/0 90/0  0001/0 0001/0 29/0  06/0 06/0 

K�6�����.  
(Y6/��")  

0  
200  

09/18  
25/18  

86/41  
53/41  

95/31  
85/31  

00/21  
00/21  

b17/54  
a03/55  

27/49  
60/49  

17/1  
15/1  

29/1  
30/1  

54/1  
55/1  

P  22/0  5/0  79/0  56/0  0024/0 0063/0 48/0  07/0 06/0 

>�L M  
(Y6/��")  

0  
500  

11/18  
22/18  

66/41  
73/41  

85/31  
95/31  

05/21  
15/21  

46/54  
75/54  

31/49  
56/49  

16/1  
16/1  

30/1  
31/1  

54/1  
55/1  

p 20/0  43/0  50/0  14/0  80/0  30/0  06/0  06/0  48/0  

	5� �×K�6�����.×>�L M  
  
  
  
  
  
  
  
p  

SEM  

2850  
2850  
2850  
2850  
3100  
3100  
3100  
3100  

0  
$�_�6  

0  
$�_�6  

0  
$�_�6  

0  
$�_�6  

0  
0  

$�_�6  
$�_�6  

0  
0  

$�_�6  
$�_�6  

86/17  
00/18  
90/17  
10/18  
20/18  
40/18  
40/18  
50/18  
57/0  
25/0  

67/41  
42/41  
92/41  
78/40  
71/41  
85/41  
14/42  
07/42  
53/0  
45/0  

75/31  
66/31  
91/31  
46/31  
91/31  
08/32  
25/32  
25/32  
27/0  
26/0  

20/21  
80/20  
00/21  
20/21  
40/21  
80/20  
20/21  
20/21  
97/0  
36/0  

h57/52  
f71/54  
g86/53  
e71/54  
d00/55  
a57/55  
b29/55  
c14/55 

001/0 

43/0  

33/48  
25/49  
92/48  
58/49  
92/49  
75/49  
92/49  
83/49  
77/0  
28/0  

18/1  
15/1  
17/1  
17/1  
17/1  
15/1 

15/1  
14/1  
07/0  
012/0  

26/1  
32/1  
28/1  
34/1  
32/1  
32/1  
31/1  
31/1 

06/0 

014/0  

52/1  
55/1  
53/1  
57/1  
56/1  
55/1  
54/1  
54/1  
09/0  
014/0  

���  ��F� �, 
! $������v B��8 
� 
�! 
��� 7��]6 �)�,! ) )T��05/0<p.(  
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 &�)J) D����M r��F 4�A 	5� � �� (�
N�C� >(�0���F� ;�  ���  �
 	)�0�6 7
��8 � )�0�6 cI� 
! �-�� 	5� �

�  � )�0�6 cI� 
! �-�� 	5� � !��P� 
N�C� >(�0���F� ;��A 	5� � D��LN� <�� ���J 	5� � cI� D��LN� .),!

 
! $J�J 
! 	)�0�6 7
��8 D��LN�24  )T 
"��
)05/0<p D,�� <�� K�6�����. �!�LN� .( >(�0���F� ;��A 	5� �
 � 
N�C�)�0�6 cI� 
! S0�: 	5� � $J�J 
! )�!�" �, )05/0<p
��� �l� 	)�0�6 7
��8 �� ��� �(  �!�LN� .@T�)  	
�!

 D��LN� <�� �>�L M$J�J 
! )�0�6 cI� 
! S0�: 	5� � !��P� � >(�0���F� ;��A 	5� �  
! �,24  )T 
"��
)05/0<p .(

� ���  r��F  Y��wR, $� $� ),! 5� � D��LN� 
�� 
��	 +�#
���%, �7
W 	��8 ���J $� >�L M �- �� ���� $0�Z����ly6 

 D��LN� <�� �g
��" ���F�! 
! 	UV� !��� >?, @����A D��LN� � !��P� � 
N�C� 9�
�: 
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