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Table 1. The feed ingredients and chemical analysis of the diets 

24-42 d 10-24 d 0-10 d Ingredients (% of diet)  

65.30 59.67 55.6 Corn 
29.60  35.20  39  Soybean meal  
1.60  1.60  1.20  Soybean oil  
1.20  1.20  1.40  Calcium carbonate  
1.25  1.30  1.50  Dicalcium phosphate  
0.05  0.05  0.10  L- Lysine  
0.15  0.20  0.25 DL- Methionine  
0.25 0.25 0.25 Vitamin premix1  
0.25 0.25 0.25 Mineral premix2  
0.30  0.30  0.30 Salt  
0.05  0.05  0.15  Sodium bicarbonate  
0.005 0.005  0.005  Anzymit (Clinoptilolite)  

      Calculated composition  
3060 3000  2850 AMEn (kcal/kg)  
19 21 22.3  Crude protein (%)  
1  1.10  1.21 Lysine (%) 

0.78 0.84  0.93  Met. + Cys. (%)  
0.41  0.44  0.47  Available phosphorus (%)  
0.9 0.9 1  Ca (%) 
0.16 0.16  0.16  Na (%)   

1 Supplied per kilogram of diet: 10000 IU Vitamin A, 500 IU Vitamin D3 , 45 IU Vitamin E , 3 mg K3 , 3 mg B1 , 9 mg B2, 
10 mg B3 , 30 mg B5 , 4 mg B6 , 2 mg B9 , 0.02 mg B12 , 0.1 mg H , 1000 mg Choline. 
2 Supplied per kilogram of diet: Fe 55 mg, Mn 120 mg, Zn 100 mg, Cu 16 mg, I 1.3 mg, Se 0.3 mg. 

١ 



56                    )�,'�. H��,�`\ ?`\ ��
  :H"���� 1*B" G!�
" #*�'( *. %9	��� 1 ? �1> H����3%.1*��& 6�I- $  18
�� %,�" ...  

 

�. n*Z H#	! #"�I9 %,'��� �# R�*Z 6O�$ #"�I9  g�

A!	! �*3 Y� �# )*���.  A_
�L&� �)De Man et al., 

1960(.  %.��0�" 6W-8
�� %,�" �"�	�  01� �#35 
 A. A

�"�K& % ��&0> �\"1 *� 0" AIFO 1 %'�& H	�`!�s
	
 *��S

�,�
	3 �&*O �	_'3) 5/0 " $g�*�
" e��`7 *7�. �# �i�# 0

�"�  J���9 A,�
 A'�(� .�7  01�G�  ��. ���1 0" $J���9 0"

A-	- ��H	d )*�3�&> g( A.A!	! .��H	d )  e�& A.

12  �. ��&> 6
�. �*
 1 )�"�W/! ��9" )�&# �# 6(�


 6(*
4000 AK�O# �# �1#$  e�& A.15  r	���*�!�
 AK�O#

��&*O �	_'3 A�'( ��� ��S	9 ?9#�� ���( ?��I9 )"*. . �

�,�
	3)  �#���
" *��91*��& H	�
�,�9	'3�� ;1� 0"�� 

)Wegmann and Smithies, 1966(.  %.��0�" 6W-8
�� 

 %S	'
 %,�" ?
 �#42  $%301�A
  n�D�!" ?� *� 0" ��!*�

6&U( 0" G� 1 �. ��!*� *� 6
	� $)�"<325/0 %'�& *��S

)#H�,.1*'�1*��!  =S�X�� Y� "��." A� e�	i ?�" A. .

 R�*K9 6\�`& �. *� H1�. A�\�!cm2 10  1 6
"� b*Q �#

 1 �U\ �. =S�X )"*. H�. �XDNCB  n�D�!"�� 0" .

~	'D&  6_`! �. H	��0 ?f1� 1 ?�
"4:1  �U\ H"	,( A.

 �#���
"�� �. ��!*� *� �X 6
 6
	� .25/0%'�& *��S

)# �. ��! ��!*� *� 6
"� 6
 6
	� 1 H�,.1*'�1*��!

25/0 %'�&S =S�X $�U\ *���� �#"# %.��0�" �	@,& A. .

 1 =S�X 0" =�� 6
	� 6&�DZ $%,�" 8
��24  6(�


�0"�!" #�	& =S�X 0" G� �"*O )*�367*3. �0"�!" 6&�DZ -

 A� �#	. *@! #�	& A�\�! 0" �"*�9 A
 0" %,�/!��& ��� )*�3

 A�7*3 *@! �# ��!*� *� 6
	� 6&�DZ ?�/!��& H"	,( A.

��Z =�"�7" .6&�DZ bU�d" 0" ��!*� *� �# 6
	� 6&�D 

6
	�  6
�. =S�X 0" �I. 1 g_O�&> )Verma et al., 

2004(:  

= 6&�DZ =�"�7" �i�#  
�U\ �. 6&�DZ =�"�7"-  �. 6&�DZ =�"�7"DNCB 

  
=S�X 0" g_O 6
	� 6&�DZ  

  

= 6&�DZ =�"�7" �i�#  
 �. 6&�DZ =�"�7"PBS -  �. 6&�DZ =�"�7"PHA 

  
� 6&�DZ 0" g_O 6
	J���9  

�#  01�42  ?� *� 0" ;�1*� ��1#A
  %7#�V9 �	Q A. ��!*�

�!� �. 1 n�D�!"6&U( C'�D& )�� Gs
 .�!�� )�"<3

 �"�K&1/0 %'�& ?�,�9	'3��	��7 �	'L& 0" *��S A'i�7 �#

 �"�K& 1 �X )�� H�� /!" ?�.1/0 %'�& �	'L& 0" *��SPBS 


"� )�� H�� /!" ?�. A'i�7 �# J���9 6� .�24  G� 6(�


�0"�!" $J���9 gL& 6&�DZ $J���9 0" �	@,& A. 1 ��� )*�3

 *�u�9 H"��& %
�*.�	_'3���
 )�� 6&�DZ bU�d" $

 ���I& H"	,( A. J���9 *� 0" �I. 1 g_O $��� J���9 gL&

�� A�7*3 *@! �# =+,
 )Corrier and Deloach, 1990 .(

Gs
 �#"#�*! 0" �#���
" �. ���"�7"SAS 9.1 )SAS, 2004 ( 1

 ;1� A.GLM A��+9  1 ���A`��K& ?�/!��& ���9��  �.

%�	9 H	&0> 0" �#���
"-*&"*�  ���\" ]F
 �#05/0<P  

.�� ��+!"  

 = �*�>�� �  

A. A-	9 �. e�(UQ"  �1�-2$  c"�	d 1 H01 =�"�7" *@! 0"

 ?
 �9 %7*V&28  $%301� % ��&0> )�����9 ?�. e1��9

%,I&� ! ���� & )�"#.  $;�1*� %!���� A��� 1# �#

 �. ��� A�<t9 H�3�!*�F
	 E50 %'�&�*3 1 ? �1> �� 

%,I& e�	i A.  %9	��� c"�	d 1 *9^�. H01 =�"�7" )�"#

 A. 6_`! )*� �. %7*V&���9  �!#"# H� ! ����

)05/0<P ��! ��1# g� �# .( G!�
" �. ��� A�<t9 ���9

%9	��� ]F
 �# 50 �&%'�*3 �. $6/3  H01 =�"�7" �i�#

 A. 6_`! *9^�.���9 H01 ?�*� �. ���� ?�. �# "� )*�3

���96�"# % ��&0> )�� )05/0<P R�*Z ��LS 0"  .(

 0" Y� ��� %�"<f g��_9���9%,I& e1��9 �� �. "� )�"#

���9 �!#"�! H� ! ����.  

 %�1�"# H����3 C'�D& ����" *�B�9 0" %91���& [���! ? �1>

A-	- #*�'( *. %9	��� 1 .6
" ��� ;�"�3 %��	3 )��

? �1> %�1�"# H����3 )Cross et al., 2007( %9	��� 1 

) $H"���� 1 *W&��i1391( A-	- #*�'( *. %�_u& *�B�9-

�#"# H� ! %��	3 )�� .�!" A. Y�#�!45  �# C'�D& R��*9

 g&�� e�_��*9 ?�" ��( A� #�"# #	-1 ? �1> G!�
"

) �1*�"1���52) �	�9 $(%16(% 1 %) ?�,�s�*9�&�311 (

6
" ))�L& H"���� 1 $1394.(  

  



 ����/���� ��
 %&"# e"��S	9 e�K�KL9
 �����/�	1397 )65-53                              (                                                        57  

 

 �1�-2 - *B"  ? �1> G!�
" C'�D& E	F
�� %9	���  *.A-	- #*�'( %��	3 )�� %QA���)��  C'�D&) ;�1*� $?�0�f>

(��1# g� 1 %!���� $���  
Table 2. Effect of different levels of thyme or ziziphora essence on performance of broilers reared in different weeks 

(starter, grower, finisher and total period) 

                                           Body weight (g)  Feed intake (g)  Feed conversion 

Treatment 1-14 d 14-28 d 28-42 d 1-42 d 1-14 d 14-28 d 28-42 d 1-42 d 1-14 d 14-28 d 28-42 d  1-42 d 

Thyme 50   338.40 678.30 1267.30 ab  2284.00 ab  405.61  1200.00 2493.50 a 4099.11 a 1.20  1.77 ab 1.97  1.79 

Thyme 100 344.50 681.90 1235.00 abc  2261.40 ab 403.68 1190.00 2409.60 b 4003.28 ab  1.17  1.75 ab  1.95 1.77 

Thyme 150 337.80 693.80 1242.10 abc 2273.70 ab  406.32 1176.00 2401.00 b  3983.22 b 1.20 1.70 b 1.93 1.75 

Ziziphora 50 341.30 683.30 1286.40 a  2311.00 a 398.40 1184.00 2517.90 a 4100.30 a 1.17 1.73 ab 1.96  1.77  

Ziziphora 100 343.00  681.40  1222.20 bc  2246.60 ab  407.10  1210.00 2406.50 b  4023.60 ab 1.19 1.78 a 1.97 1.79 

Ziziphora 150 338.80  676.60 1205.60 c 2221.00 b 400.55 1195.00  2397.40 b 3992.95 ab 1.18 1.77 ab 1.99 1.80 

Control  336.00 701.40  1192.10 c 2229.50 b 404.83 1202.00 2426.00 b  4032.83 ab 1.20  1.71 ab 2.04 1.81 

SEM  7.047  23.241 14.370 22.472  3.876 7.918  30.724 32.229 0.017 0.018 0.021 0.020 

P value 0.9997  0.9983 0.0021  0.0259  0.9813  0.2766  0.0150 0.0211 0.8489 0.0416 0.1564 0.6562 
abc Means in the same column with different superscripts are significantly different (P<0.05). 
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Table 3. Effect of different levels of thyme and ziziphora essence on mortality and economic performance index of 
broilers  

Treatment Mortality (%)  EPI  

Thyme 50   8 277.76 ab  
Thyme 100 5  288.94 a 
Thyme 150 5 293.57 a 
Ziziphora 50 7 289.45 a 
Ziziphora 100 3 288.71 a 
Ziziphora 150 8 269.63 b 
Control  10 264.12 b 
SEM 2.218  4.242 
P value 0.1443 0.0113  
abMeans in the same column with different superscripts are significantly different (P<0.05). EPI: Economic Production Index 
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Table 4. Effect of different levels of thyme and ziziphora essence on cecal microbial population of broilers at 42 
days (Log cfu g-1) 

Treatment  Colibacille  Lactobacillus  Aerobic bacteria  
Thyme 50  6.34 6.78 ab 8.43 
Thyme 100  6.26 7.22 a  8.12 
Thyme 150 6.05 7.18 a 8.78 
Ziziphora 50 6.61 6.48 ab 8.64  
Ziziphora 100 6.49 6.52 ab 8.23 
Ziziphora 150 6.24 6.58 ab 8.11 
Control  6.92 6.28 b 8.96 
SEM 0.37 0.35 0.46 
P value 0.0236 0.0078 0.5724 
ab Means in the same column with different superscripts are significantly different (P<0.05).

G!�
" %���3 )��)"�"# �1*�"1��� �,!�& %S	,7 e�_��*9 

A� �,�`� �Z 6�i�d )"�"# )	O  )*���.6
"  A. ?�" A�

 ���d�
 �# #	-	& ��I7 g�`�1���� �1*3 #	-1 g�S#

 H> %�����6
" )Tongnuanchan and Benjakul, 2014.( 

 0" �1*�"1����"� ��!�� )*�<�z	�! �# *��t9 )��H+ /K+  1

�t9 �*& 1 �	'
 #*�'( �# �U�d" j(�. %!	� R�� �# *�

%& )*���.	�) #Ultee et al., 1999.(  %�� H"	,( A. H	/S	�

%9	��� G!�
" e�_��*9 0" 6
" �#�O 0" ��� 1 *�u�9 *� 1# 

�1*3 0" )*���.)�� 6_u& �*3 1 �*3 %�,& ���! )*�3	'- 

)Mora et al., 2009(. �Z 6�i�d#	-1 A. %.1*��& 

�# %',7 e�_��*9 ? �1> %9	��� �# H	/S	� ��! A. %_��*9 1 

%& �#"# 6_`!0" A� #	� �"� �# *��t9 %�"1"*9 ��"	�# %S	'
 

6�i�d %���*���.�Z #	d ��(" "� %&�,,� )Garcia et al., 

2006.(  

 �1�- J.�F&5$ %�!> *��9 ?�*9^�. �&*O �	_'3 A�'( )#�.

�,�
	3) )SRBC �# $(���9 150 %'�&�*3  ���� & ? �1>

 1 �����9 )1�\ )��G!�
" %,I& e�	i A. ? �1> )�"#

%�!> *��9 A. 6_`! )*9^�. )#�.���9 �!#"# H� ! ����$  �#

%,I& e1��9 ��� A� %S�\ ?�. )�"#���9)1�\ )�� G!�
" 

 �. %9	������9 � ! ���� & ����. %& *@! A. �
� G!�
"

��� A. 6_`! ? �1>n	'F& *�B�9 %9	 *. )*98
��  %,�"

A-	- �"�	� %,�" 8
�� H"��& .6
" A��"# %��	3 )��

)# �#�& 1# A. 6_`! %S	'
) H�,.1*'�1*��!DNCB 1 (

 �1�- �# ?�,9	'3��	��75  H"��& *@! 0" .6
" ��� Am"�"

 �. =S�X �# 6
	� 6&�DZ *��t9DNCB ���9 )��

)1�\ % ��&0> G!�
"  A. ? �1>%,I& e�	i 8
�� )�"#

 %,�")*9^�.  *��
 A. 6_`!���9 �!#"# H� ! ��)05/0<P( .

 �. =S�X �# %,�" 8
�� ?�*9^�.DNCB  A. ~	.*&���9 

 ? �1> ]F
 �#150 %'�&�*3  1 #	.���9)1�\ )�� G!�
" 

%,I& e1��9 C'�D& E	F
 �# %9	��� �. )�"#���9  ����

t9 H"��& *@! 0" .�,��"�! �# �� H�� /!" ?�. �#*� 6&�DZ *��

%,I& bU�d" ?�,9	'3��	��7 J���9 A. 8
�� ?�. )�"#

���9 6�"�! #	-1 ��)05/0>P( $ %_`! �	Q A. �&"���9 )��

 )1�\G!�
"  )*9^�. %,�" 8
�� %9	��� A. 6_`! ? �1>

 1 %S	'
 %,�" A. ~	.*& [���! A. A-	9 �. .�!#"# H� !

!	3 ?�" �"�	�A� #	� %& ~�_,�
" A G!�
" C'�D& E	F
 

& *�B�9 %9	��� A. 6_`! ? �1>%,I)*9�"#  *.8
��  %,�"

.#�"# ��!*�  R-	& �#1� %.1*��& �	'7 *��t9 �. %�1�"# H����3

%& %,�" ��`�
 6�	K9 �!	�)Cook and Samman, 

1996(. )*���.)�� ��,,���S	9 ��
" Y���^ 0"  A'-

g�
�.	��^�� "0 �"� =�"�7" ��S	9 6�
	�S B =�"�7" 1 

��S	9 ?9#�� %&�,!"	9 ��`�
 %,�" ��!*� Y�*L9 "� �,,� 

)Haghighi et al., 2005.( �# #	-	& %S	,7 e�_��*9  H����3

%�!> 6�i�d *. �1U( %�1�"#%!"��`�"$  �	'7 *. *�B�9 �.

%& e�!"	�\ %,�" ��`�
 Y�*L9 R-	& %.1*��&	��! 

)Xin Jian et al., 2018.(  

  

  



 ����/���� ��
 %&"# e"��S	9 e�K�KL9
 �����/�	1397 )65-53                              (                                                        61  

 

 �1�-5 - *B" C'�D& E	F
 %9	��� 1 ? �1> G!�
"  �"�	� %,�" 8
�� *. %S	'
 1A-	- %��	3 )�� �#42 %301�  
Table 5. The effect of different levels of thyme or ziziphora essence on humeral and cellular immune response of 

broilers at 42 days 
Treatment Phytohemagglutinin(%)  DNCB(%) SRBC 
Thyme 50   0.76 1.32 ab 5.39 a 
Thyme 100 0.65 1.43 a 5.45 a 
Thyme 150 0.73 1.47 a 5.46 a 
Ziziphora 50 0.64 0.98 c  4.85 b 
Ziziphora 100 0.69 1.19 bc 4.92 b 
Ziziphora 150 0.61 1.19 bc 4.90 b 
Control  0.65 1.01 c  4.78 b 
SEM 0.063 0.050 0.041 
P value 0.6327 0.0118 0.0001 
abc Means in the same column with different superscripts are significantly different (P<0.05). 
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Abstract 

This experiment was conducted to evaluate effects of different levels of Thyme or Ziziphora essence on performance, 
microbial population and immune response of broiler chickens. Four hundred and twenty day-old male chicks (Ross 
308) were randomly distributed in seven dietary treatments of four replicates with 15 chicks/pen in a completely 
randomized design. Treatments were 50, 100 and 150 mg/kg diet of Thyme or Ziziphora essence and a non-essence diet 
as a control group. Based on the results, inclusion of 50 mg/kg of Ziziphora resulted in higher weight gain than control 
treatment at the end of experiment (P<0.05). On the other hand, feed intake was significantly increased with 50 mg/kg 
of Thyme and Ziziphora essence (P<0.05). At the end of experiment, no significant differences were shown between 
treatments in FCR. Thyme in 150 mg/kg and Ziziphora in 50 mg/kg indicated the highest EPI (P<0.05). Thyme at 100 
and 150 mg/kg levels increased the proportion of lactobacilli and reduced intestinal colibacilles (P<0.05). Based on the 
results, different levels of Thyme compared to Ziziphora essence showed stronger effects on the humeral and cellular 
immune responses of broilers. 
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