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��*@  

	=!� >  ?,���@ A,� �-��  �!-�� ���' ���B� �C(Cichorium intybus)  >D	D ���D �� E�4	� ��; �F �� � ��+	' ��$ GH�

IJ��� K�� E,  �0��B4 � 5  M��"�44  � ���420  ���4 �$ �� >D	D >�OF.�+ ��
� #�Q ���D E, R��+ �$��"�4-  &	!� >  �,	-

(�$�+) >,�; ���D  >,�; ���D �SO- >- ���T 150M 250  �350 ���� ��'	��� �� ��' ���B�R�4 #��-�!-��  � E�4	� ��; > 

�� ��+ >�U	4 &V�� W X�	���	 . � ���Y�- �  �!-�� ���' R�4 M��0����) Z��[� \JT ��/]^@ � \	���� M#��-���B� ( ���'

 2�U�W �=� � ���B� A,�4�C	� � �+�,�,���� �_ E`,� 9�� >  ����,���@ a�b� ������ �  � &c	�Y,��OF ���'  ��� >H�$

 A���4 �+�+�. �_ �C A,����  �,�,���� + �  ������,�>��-� >  R�4 ���B� #��-�� &����+ � .�C  ���B�R�4�!-�� #��- 

>D	D �:d� �	� e%$ 2�� �F �U�� � 9�	' ����-� � ����� 2��"D � ?!4 a,�+ �� ��+	' ��$  �,���'+ �-�� .�  �� 

 ME�W ���� e%$ 2�� �F A���4A�f4��; >�	"� 9�� � ��W � �] � ��W ���� , � X�	W � �	f� ��"$ > ������ ��`� ����

�+ ���Y�-. g,��� �- >� �� &��� ?,���@�!-�� ���B� � ���YM  ���4 ?,V0 � ������,�+ �����  ���4 ?$�� G�-

R�-� 	��h �$ 9�	' ����-� ���+.  e%$ 2�� �F �U��A�f4��; � �] � �!�� ?,V0 �!-�� ���B� ��C�4 2b4 ���� &���M  ��

� E�W ���� e%$ 2�� �F�"�4 ��C�4 2b4 Z��[� ��$��"�4 ��.20��� ��F �$ �� i�jb4 A, g,��� (�- �  � ���Y�- 2Y' &	4

R�4 ���B��� �!-�� #��- ?!4 a,�+�� �,���'2�� �F �	�/  G�- ��	4 ����� � e%$ 9�	' ����-� �	�0	+.�  

A������� �
�: ?!4 �,���'M 2��"D M� ����� M�!-�� ���B� 2�� �F e%$ 
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�����  

!4? ��� ����; �c	H	,V�0 � 2�J- �  � �[� #�C �,���'

�� >� &�  G���4 �� #���d4 >  �
!� ��	4	+ ����-� .�

 9�	'�U�W �	� >  ?!4 R�	� >  2�`�?!4 Rn� � 

��'�� &��� ?!�� �,�  �$� >?!4 >� �	b�  �,���'

 ���d4 � 9�	' ����-� ���� � o0�b� � ����� 2��"D

��) �$�Bailey and Lubach, 2004 .(�	�0 � ����� 

����-� 9�	' ?j� ����� �� &����� ��H	4 � 2�J- 

����; ���. � �0�� ��� \���4 �� e�`�-	� ����-� 

M9�	' �  Z��%4 ��e`���'������$ ��Y� p��+  R�	�

V,��"�  2/D R���4 �!�� � �� ?,V0�$�. ���	� 

&	q"$ ?!4M�$ #hJ�W M�+�	' ���d4 ���D � r�B� 

���@ E�4	� �$ �
!� >  ��� \���4 �� 2��"D ��	�0����� 

>H	H 9�	' ��) ��	+Lin et al., 2011(.  

�$ �!] ���@ E�4	���$ X�b� �+� �  �	�/  a,�+ ���� � 

�� >
��� 2,	j4 e`���'��������$ ��Y� G�- �	�/  

����"� ��	"� ����; ��M��	+ �� ��C�4 	-s �/�@ �  2�J- � 

2+�/  &�`� �
!� >  \��j�- &�V0��� � #h	Bb� 

E���'� ��+ 2-. A,� �!  9J4 ��  A�0�, ��	� >� 

�!�	�  �+� #��	�T � �	�/  ��� � #�C ����D ���"� �  

2�J- r�B� ��!!� >�+� �!+�  &�!q"$ >�� ��� )Haj 

Ayed et al., 2004(. ����� &�$��' �,���  �E�4	� ��;�$ 

>  &	!� A����D ��-�!� ��  ���@ E�4	��$ ��/!��; ��-

��	+ .#�����4 ��C	� �	D	� �� &�$��' �,���   >R�H� 

A�+� t	W  �_�,�,���� ��	� >D	4 ��	  � ����	4 >  

&	!� A,V�,�D ��-�!� ��
  ���@E�4	� �$ �+�  )Si et 

al., 2006 ( .  

�"�� ��� �  �!-��Cichorium intybus L.   � �Y�� �$��'

 ��	��WCompasitae  a-	�� u�Y4� � 5/1  �C ��� � ���

 .2- �,�,����  �_R'��$ � @ A+�� �!-��>�M �� ���-

��$ ��4 �4 �	,�/+ �$�v ���	+M �  �$��' R,� �� A,���

.��� � ��C	� ���� &V�� 4#����� ��U ���' �!-�� R��+ 

MA�H	!, M�	����0	��H ��- ME,�	��+ M��,	��J0 ��;R!0�$ 

� �$��,	!;�4 2- )Finke et al., 2002(.  �� �	D	� A�H	!,

 M�!-�� ���B��� RW� ���� ����;M R �F (��-� ��  

��	�0����� ����-� 9�	' 2- )Roberfroid et al., 

1998(. A�H	!, � �	����0	��H VDs &�����0��$  ��UR �F 

��"[4 >��-� >  �� 9�	' ����-� ��	�0����� >� �!+� 

w��  ?,V0 ^�������$ ��Y� )	��h R�-� M�$ 

�$���� ���Y�  � ����� ��$ H	4��!!��� #��4	 ( � ?$�� 

����� ��$ V,��"�  )������,�+ � (J�	"H�- �� ���� 

>D	D��$ ��+	' ��	+�� )Chow, 2002(. �$���� ���Y�  � 

R�-� 	��h�$ ��$��- ^�] ��
�� ��4	� ��H	4 ���� � �  

��
, a,�+ ���- �� M���� �+� ����� ��$ >,V
4��!!� 

A�f4��; � ZF	�� ���!!� )Chen et al., 2003(.   

 �� A�f4��; e%$ 2�� �F ?$�� ��	� �� ������ #�+�V'

?!4 a,�+ ��� �	D� �,���' )Larbier et al., 1993; 

Wallis and Balnave, 1984 (. e,V�@ 2�H��0 MA�`x,�4 ��$

��?!4 a,�+ �� �J��@ � A�`x,�4	" �!�� �	O  �,���' -

�� ?$�� ���) � �,et al., 2000 Hai.( ���B� �$��' ��$

Ih�"�T  � � �+�	' e�`�- �  �	W 2�n� #�C�� 

e,V�@ E,�b4� ���� (	�	� M(����; �+�	' ��$  ?,V0

E"��� \�"� ���YU ��$) �!!�Jang et al., 2007; 

Jamroz et al., 2005(.  M>O � A�"$ ��Hernandz et al. 

(2004) 9�V' ���	"� >� ���Y�- � ���B���$ �$��' w��  

�	�/  e%$ �� M���� 2�� �F e%$ >�-��� � ?,V0 2�� �F 

���Y�- � ���� E�W X�	W �� >D	D��$ ��+	' ��-

�	+. 

?!4��� �� �,���' >  ���,� #��`W \�- ��' ��$

9���;>D	D &�'�!$��� ��� ��+	' ��$A, � .�!� ��

�����4 � ���Y�-���@ A,V�,�D �$��' #E�4	�  >� �$

 �!�	� ?!4 � �+�� ����"� ?$�� �  ���'	�D �,���'

 .��� ���,� 2�"$ M�!� � &�, �� E�4	� ��; � ���Y�-

!]���@ A,V�,�D &	!� >  ?�; \�- � ��+ ��y@ E�4	� 

2-M  E�4	� ��; �h�  >!,V$ � &�	  �4��� >  >D	4 �  ��

 ���Y�-�"� >0�U >  &��j� &@ � .�+�  

 A���4 i�jb4 A, � r�$?!4 �C ?$�� &���  �  �,���'

 � ����;��  ���D >  �!-�� ���B� &��V0 �	�/  � 2�� �F

�:d� �	� e%$ �  � ����� 2��"D9�	' ����-� 

>D	D ��+	' ��$�� ?!4 a,�+ �,���'.�	  
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!�"� � '��
� 

���B� �	=!� > ���'  M�!-�� ����'  R��� .�+ ���Y�-

���' �!-�� �� ���Y�- ��	� ?,���@ A, �  >jO!�

����`$	� ��,�V� �� ��	!
  �/+ &�-�W &��- M�H�"+ 

�"D.�+ ���@ ���' �"D���@ ��+  �� �� � >,�-z�4 ���� 

 E�W IJ���+� \�� ^��-@ E"� >  px- .IKH. SI M

��-�	W &�, 2��+M �+ ^��-@  \	� >  &@ #��OF �43  �4

5 ����.�! �, ?$�� ��� \JT � E, �$ �� px- ��	� ��$

>�	y �=�.�+ �� ��  � 3 M��� &	�`��x-	- >�U�T �  

���Y�- � Z�F �!W	  r�U ��+ � \	�b� �,� �0�U �� 

����-� ���4�� M2b4 a,�+ sJW M�� ���� 40 >D�� 

����-��' o��d4 � px- �  ��' �# IJ��� E�W +�. >  

�	=!� ?,V0 &����� � �,�`4 �� �!,@�0 {�[�- � {	� 

�0#	U �, ��"T E��	-��H� ���Y�- �+ . px-���B� �$

 ���� ��4 ����- >D�� ��' \�q[, ��WQ���+ ��� 

(Mehmood et al., 2012).  

0�_ 2�H�� � �����4  u	���' ���B��!-�� � ) M���0����

R�4 (� @ M�H	���� M�4��- ������,�+ �����  �  9�� � 

E`,�) &c	�Y,�NCCLS, 1997 &��  E`,� .�+ A���4 (

 2�H��0 .�+ ���Y�- �Y!� �$�+ &	!� >  >�	"�

���� �  � ������_ ��F �-��  ��	� �+� ��� >H�$ ���'

20�'.  

�����!' ������ �	�� #�j�jb4 ����`, �� ?,���@� (

 ��
�.�+  ���4400 >D	D >�OF �|� ��+	'  (�308 

IJ��� K�� GH�F �� 0��B4�  > 5 4��"� ���@��, `j4e� 

���+4 �$ .��"� ���@��, ��� 4 � ���4 �$ � ���4V� ��� 

20  >D	D >�OF ��+	'�� >� �	 �  9���; \�+	; ��` 

D .�+ ������ �;>,  (�- � >�U	4  >,	- ��"!$�)ROS 

308 M \��D1(  �� ���� �$� ��y@A, )10 -1 '����(M  �+�

)24-11 '����( ) ���,�; �42-25 '���(�  R�+ > ��@ �

����W �� >���@ #�	U >  � >�/4 >D	D .20�' ��F �$

���D R��+ ��,���@ ��$>,�; ���D  >,�; ���D M(�$�+)

SO- >- ���T 150M 250  �350 ���� ���B� ��'R�4-

 #��-�!-�� X�	W ��'	��� �$ �� >,�; ���D � ���T 

���	  ��'	��� �$ �� ��+ >�U	4 &V�� >  E�4	� ��;. 

?!4 \�"� 2/D���� \	� �� MA�V� �,���' � �+�  M���,�;

>D	D �$��  ����35 ����- >D�� #�� >  ��'5  �� 2��-

) ���11  �4 S�U4  2 	�� �  (�/v � �� 50  ��F �U��

 �!�0�')Akbarian et al., 2013.(  

 ��� ��10  ��,���@ �T� �$ � >D	D >�OF E, ?,���@

 #�� >  >��'�D � ^�[��4 ���T ���D �  ��� 3/0  �U��

��+ >,:d4 ���� ��`�.� >D	D ����� � p;  #�,	�b� M�$

 �	f�, >  9��Ravindran et al. (1999) �"D  � ���@ ��

 ����80  �������- >D���+ E�W . &V�� px-

>�	"� ������`� X�	W � �	f�, ��$ 9�� �   

)1962( Williams et al.  ��W A�f4��; ME�W ���� ��j� �

��W � �] � >�	"� ��  �	f�, #�,	�b� � ���D ��$9�� �  -

������- ��$ )1990( AOAC  2�� �F &V�� A���4 2/D

 ��	f�, e%$ A���4�+.  

���� ��$�v e%$ 2�� �F &V��  ME�WA�f4��; ��W � �] M

>H���� E"� >  ��W Huang et al. (2005)  �,� R�+ > 

�+ >�-�b�:   
DD = 1- [ ( ID * AF ) / ( IF * AD ) ]   

2�� �F e%$ ���� �:d�DD=            

2=�y ����� �� ���DID=       

2=�y �	� �:d� �� #�,	�b� u	0��AF=  

2=�y ����� �� #�,	�b� u	0��IF=                            

2=�y �	� �:d� �� ���D AD=  
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 \��D1 - >,�; ���D �:d� �	� #�����4  

Table1. Ingredient nutrient composition of the basal diet 

(25-42 d) (11-24 d) (1-10 d) Ingredient 

62.67  58.96 55.88 Corn  

29.73 34.06 37.16 Soy bean meal 

3.75 2.95 2.22 Soy bean oil 

1.06 1.07 1.31 Limestone 

1.49 1.55 1.79 Dicalcium phosphate  

0.43 0.50 0.5 Salt 

0.25 0.25 0.25 Vitamin premix 

0.25 0.25 0.25 Mineral premix 

0.13 0.14 0.29 L-Lysine 

0.24 0.27 0.35 Methionine –DL  

3100 3000 2900 ME (kcal/kg) 

18.41 20 21.1 CP (g/kg) 

0.82 0.86 1.00 Ca (%) 

0.41 0.43 0.48 Available P (%) 

1.05 1.18 1.37 Lysine (%) 

0.52 0.57 0.68 Methionine 

0.83 0.90 1.02 Methionine+Cysteine (%) 

0.19 0.21 0.21 Sodium (%) 

Vitamin and mineral premix supplied per kilogram of diet: vitamin A: 10,000IU; vitamin D3: 9790 IU; vitamin E: 
121 IU; vitamin B12: 20 μg; riboflavin:4.4mg; calcium pantothenate:40mg; niacin:22mg; choline: 840 mg; biotin:30 
μg; thiamin:4mg; zincsulfate:60mg; manganese oxide:60mg; sodium selenite: 0.3 mg; potassium iodide: 1mg; 
copper (II) sulfate:10mg; andiron sulfate: 50mg 

 ��� ��25  A������ \���� ���� �  >D	D >�OF E, ?,���@

 .�+ ^�[�� ��,���@ �T� �$ � ��,���@ �T� &�� � p;

>D	D ����� �	Y��_ � �$� "�+ SO-� 	�b� M>+h#�, 

]>!� � &� �	f�, >D	D  �$�� �+a, ��-R, ��+ {��W 

)Ravindran et al., 1999(  2�`� >  �1:9 �"� \	�b� � � 

85/0 �c	"$ �U���V�  +��- 2W�- � p; .� F�i� ���- 

2F� � �$� �� G-�!�� b�a� U�B�W 2��� �>�[, 

 ��+�   > #��24  2��->��[��'��:' +� .�"D 2�

-� 	��h(	�� �$�	D	� � ] ��>!� &� )Engberg et al., 

2000 ( ��"D2� ��� ��0  �$�	D	� �  ���	f�, )Murry et 

al., 2006�+ 9��"+ �U�B�W 2�� a�b� ��� (�� .
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��� 9��"+ �� ��0E� 2�� a�b� � �$����� ��'@1 

�����  9��"+ ��  A�!q"$ � (&�"H@ X��) ��$

��'@ ( �@ � 2�� a�b� � R�-� 	��h2  (&�"H@ X��)

 .�+ ���Y�-�� �!�� ���4 M&�,�; �,� �� ��+ R���4 ��$

�!�� 2F� p�� �� 9��"+ � RU�T g,��� � 9��"+ �����

��� >  � ^�_ .�+ R,��4 �"�,���H ��$ � RU�T g,���

 �0��B4 IJ��� K�� GH�F �� ?,���@��� � ���Y�- �  �V0

SAS p��,�� >,V
4 �+ A������ >`,�j� �  &	��@ �  �$

 � A��� ���!�� SO-  ��05/0  ��
�20�'.  

B1� � C	
�< 

�_ �C >`,�j� � ���@ 2-�  g,������B� �,�,����  ��$

\JT �  �!-�� ���' � ��+ {�[�- Z��[� Z��[� ��$

\��D �� 2  >"$ >� �� &��� g,��� .2- ��+ ��� &���

���B��!-�� � ���@ 2-�  ��$M �_ �C �  �,�,���� 

 �����  ���� &��� ������,�+ �C A,����  ��

R�4 ���B� >  }	 �� �,�,���� �_�OF .�	  #��-  ��� >H�$

R�4 ���B� �+�2=�y �� �4��- 50 ��������� �� ��'-

���H )8/7 ���� 2=�y �� � (���100 ��������� �� ��' -

) ���H2 /15��������B� >  2�`� (�� �	  ����  ��,� ��$

)05/0 P <(. \JTR�4 � \	���� ��OF ��$�� #��- �!�	4

 ��OF #�����4 �$��~	���J0 �!����� >� �  ���B� ���'

�����  �  � ���� RT �	W �� ���� �	D� �!-���$  #�C
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Table 2. Antibacterial effect of extracts of chicory on E. coli at 50 μg/ml and 100 μg/ml concentrations of the 
diameter of inhibition zone 

 Zone of inhibition in 50 μl (mm) 
 

Zone of inhibition in 100 μl (mm) 
 

Solvent Escherichia coli Escherichia coli 
Chloroform 5.4c 9.9d 
Ethyl acetate 7.4b 15.2b 
Methanol 6.2bc 12.6c 
Water 3.7d 6.7e 
Gentamicin 10.5a 22a 
*SEM 0.37 0.53 
Means within the same column without common letters differ significantly (P <0.05). 
The positive control was gentamicin. 
* Standard error of means. 
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Table 3. Effect of treatments on total apparent digestibility of nutrients in the ileum in broiler at 14 days of age 

Means within the same row without common letters differ significantly (P <0.05).  
*Standard error of means 

 Treatment  
 Nutrients Control 150 (mg/kg) 250 (mg/kg) 350 (mg/kg) Probiotic *SEM 

Crude protein (%) 71.20c 71.66bc 74.39a 75.12a 71.91b 0.44 

Crude fat (%) 80.10b 81.19b 85.42a 85.14ab 81.60b 0.34 

Dry Matter (%) 72.18 72.20 72.19 72.21 72.25 0.36 
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Table 4. Effect of experimental treatments on microbial population (Log 10 cfu/g) and pH of the gastrointestinal 
tract of broiler chicks 

   Treatment    

 Control 150 (mg/kg) 250 (mg/kg) 350 (mg/kg) Probiotic *SEM 

Crop       

Lactobacilli 6.98b 7.62ab 7.78ab 8.11a 8.02a 0.21 

pH 4.93 4.82 4.79 4.70 4.73 0.13 

Ileum         

E.coli 6.20a 5.93ab 4.97b 4.86b 5.78ab 0.30 

pH 6.88a 6.83a 6.75ab 6.45b 6.72ab 0.11 

Means within the same row without common letters differ significantly (P <0.05).  
*Standard error of means 
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Abstract 

This experiment was conducted to investigate the effect of chicory extract in the diet of broiler chicks in a 
completely randomized design with 5 dietary treatments, 4 replicates of 20 broiler chicks (1 d old) in each. 
Treatments consisted of a corn diet - soy as a basal diet (control) and basal diet containing three levels of 150, 250 
and 350 mg ethyl acetate extract of chicory per kg and probiotic the recommended amount per kilogram of feed. 
Chicory was extracted using four different solvents (chloroform, ethyl acetate, methanol and water) and the most 
effective extracts in vitro antibacterial properties were determined by disk diffusion method and by measuring the 
diameter of inhibition zone. The most antibacterial effect against E.coli was observed to the ethyl acetate extract. 
Effects of ethyl acetate extract were investigated on nutrient digestibility and microbial population of the 
gastrointestinal tract of broilers under heat stress. To determine the digestibility of dry matter, crude protein and 
crude fat feed sampling and ileum with chromium oxide marker was used. The results showed that the use of the 
chicks chicory extract reduced the number of E. coli bacteria and increase the number of lactobacilli in the digestive 
tract. Digestible of protein and fat under the influence of chicory extract showed a significant increase. In the 
digestibility of dry matter in different treatments were not affected by treatments (P<0.05). It is concluded that 
improvement in the microflora and digestibility was expected with the use of ethyl acetate extract. 
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