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 � HD��
%�L56 �M��5	� ��6N��%�97�4�
 ���FO �� 4���9M :� 65��4�
 ������ )��� �	!�7 �5&� .%6��� @��5;�" %�!� � @�6Q���7 %�!� ��56 ���K	D � :� ������ @�?D�7 %�!� ��.%	"�M R�� �� S�7�� �M )��� @��5;�" %�!� �� )��� Echinacea 

purpurea L. �M �6����D 8D�� ��5"6.%  R��T
��� M� U%
 ���!�	" VM�	� ��5M ����� 4��M %�A5� @��5;�" %�!� � @�6Q���7 %�!� � R�	W�
 @�?D�7 %�!� �M��5	� T��:�! R�� �� S�7�� )%" <� 6� .8!� �M R�� �5X	� *Y�M �Z�! � ���� [	� �65� ��5M ����� :� )��� �	!�7 �M <�64�
 Lactuca undulata* Lactuca serriola* Leontodon asperrimus* Cichorium intybus � Sonchus 

oleraceus �� �O �� ��\�� ����� � ����: :� ���" ]�" ����� V�&4��N � @�^ %6%". �JM4�
 E. purpurea _�6 4��%��^ � �� `���" ��6�a� 8�7 )��� .%" [���6 ���6 ��� �7 R�����M ��_�� @��5;�" %�!� )6/3 ����<�� �M <�� )��� (@�^ � @�?D�7 %�!� )8/28 ����<�� �M <�� )��� (@�^ �� ���� )��� E. purpurea �MS���� �� �O ��\�� ����: � ����� �5&� ����. �9���� )��d�4�
 e��a� �65�4�
 ��5M �M �=�%;� ���6 ��� �7 �Z�! )��� L. undulata �� ��\�� ����: � ���� )��� L. asperrimus �� ��\�� ����� �MS���� R�����M ��_�� @��5;�" %�!� � @�6Q���7 %�!� )3/2 � 1/8 ����<�� �M <�� )��� (@�^ �� .8"�� R����7 50IC f5M�� �M ����4�
 )��� urpureap E. �� ��\�� ����: .�5M :� ���� �65�4�
 ��5M ��5� *�!��M �M�X6 ��%!� �7 ��
��� L. undulata � L. asperrimus VM�	� ��5M S!�	� 4��M g��a�!� @��5;�" %�!�* @�6Q���7 %�!� � @�?D�7 %�!� ��.%	"�M    ���� �! : �#$% @��5;�" *%�!� @�6Q���7 *%�!� ������ @�?D�7 *%�!� �65�4�
 *��5M ���*K	D ��\�� 5�6.   ���	� S�7��4�
 ��	D �M)��� ���K	D�
 � �
%�L56�HD :� �R����E ��6N��%�97�4�
 ���FO ��%	"�M ) et Pourmorad 6200 .,al.( R�� S�7���
 �� 4���9M :� �65�4�
 ������ )��� �	!�7 )Asteraceae( �M �6����D 8D�� ��.%65" @��5;�" %�!� �M �5��D ������" 12O18H22C ��; :� ���%ZR��� ���K	D4�
 ��^�	" )%" R�� )��� 8!�. R�� S�7�� 4��M R�A�� ��M �� ��! 1958 :� )��� 	!�7� ).L intybus Cichorium( g��a�!� %" ) & Scarpati 1958 ,eOrient(. ���&:� i�5^ ������ R�� S�7��



910                                                                                                                                                  ��&#	 ���'()*��+#, ...  ����5� �M �j�
�4 %k��M��� ) .,al et milhau-Azay 2013(* %k�Z�l )2013 .,al et Xiao(* %k:%�� ) Nadim 2014 .,al et(* %km�_6N :�%�6��5A��
 ) ,& Stiles Abbasi 1220(* %k:����N )2014 .,al etJiang *( %k4Q�AN   )2015 .,al et Lee( � i�5^ 4:5��!5��D ) & Kumar 2011 Ramaiah.,( )��"� .��7 @��5;�" %�!� �� ��
��� _�6 4���� ��jn��� ��o�,\ �� KM��� ����\ � 865,�4�
 *�!���� *������7�M l��Z� � �
%���6 ) Scagel., & Lee 2013( � R�	W�
 �5FEM m^: %�M :� S�!N �;�6�;� �M )��� )1997 ,& Arte Toma( ��%"�M.  @�6Q���7 %�!� �M �5��D ������" 9O18H16C 6_� �;� �=�� :� ���K	D4�
 mE� )��� �57J� .8!� R�� S�7�� 4���� �j�
�4 %k��M��� � )%	
�7 _75�� �5^ ) .,al et Thom 2007( �� �5�!4�
 �M�l <���� � p�9\ �M R�A596� )2013 .,al et Meng( ��.%"�M R�	W�
 R�� S�7�� 4���� i�5^ %k�M�E�A� )�5M � q��M T
�7 �F96 ��^ 4����M4�
 F�Z� � Z����* 8M��� r56 2 � ����_AN ���5" )2008 .,al et Farah.(  @��5;�" %�!� � @�6Q���7 %�!� �
 �� :� ������ @�?D�7 %�!� ��.%	"�M @�?D�7 %�!� �M��5	� @� ��6N�5�5� ��^�	" )%" 8!� )2004 ,al. et Chung.( @�6Q���7 %�!� @� %\ `!� _�	!5�M R�	=�A 8!� �7 �M �6����D �� R�M r�56� �65�4�
 �
��� �5&� ���� )2003 al., et Boerjan(. ��� @��5;�" %�!� �5	7�� �E	� �� 25 )��56�^ �
��� �   63 s	& ���!�	" )%" �7 :� ���� �E6N 20 s	& f5M�� �M )��� �	!�7 8!� )2013 ,Scagel & Lee(. �� R�� ����* �65�4�
 s	& Echinacea �M)��� purpurea E. :� R����E� � [���R��� VM�	� %�A5� @��5;�" %�!� �� ����� � �;���N8! )2007 ,al. et Thygesen(.  
purpurea E. @����)%		7 m�9�! �	��� �%M .8!� ���&:� �j�
�4 �N �M m�9�! �	��� �����5 �M 8�A��D *4:5��!5��D @���� 8!HM��F�D � T��_D� 8�A��D �9,	� � ��  ��6� �N 8�5�� ����@ 8�!575A�
 )��"� ��7 )2015 .,al et Manayi.( S�7��4�
 )%6:�! TaM4�
 e��a� ���� � �^�"4�
 R�� )��� K��" *�
%���;AN R;AN5�7*�
 ������ @�?D�7 *%�!� ����
%���7�! � R�?����5;����
 8!� )2005 .,al et Barnes(. R�� �65� ��5M 4�;���N �A��" )�5M � �� ����� T��� ���FO ���%6B ��� �M �&5� �M 8��
� ������ � 4�� � �N �� tO�	� 4��%�� :� ����� 7��"� ��.�5" �5	7�� I��_�4�
 �7%6� �� f�F��� �M ���!�	" � g��a�!� ������ @��5;�" %�!� :� VM�	� �
��� ��5M ����� ���	� )%" .8!�  R��T
��� �M U%
 ���!�	" � �D��� VM�	� ��5M %�A5� @��5;�" %�!� )%" <� 6� .8!� �M R��
 �5X	� s� :� �!��M VM�	� *�5&5� [	� �65� �
��� :� )��� �	!�7 �M <�64�
  Lactuca

undulate* serriola Lactuca* asperrimus Leontodon* 
intybus Cichorium � oleraceus Sonchus u�a�6� � �� �9���� �M purpurea E. �� �� ��\�� ����� � ����: :� �X6 ��_�� *K	D %�L56�HD* 8�A��D ��6N�6�%�97� K7 � ������ @�?D�7 %�!� �M��:�� .%6%"    
��� 
 �
���  -�. ��/ � 0#�1 0���� �! �!�#2 [	� �65� �
��� �	!�7 �M <�64�
 undulata Lactuca* 

serriola Lactuca* asperrimus Leontodon* 
intybus Cichorium � oleraceus Sonchus :� )��� �	!�7 u�a�6� � :� )�=���� ���FO 6N�E �� tO�	� @��_6 �M ����,��� )574�
 �5A�	�M �� ���!�E" %E��   )�M ��da�� ����D��v& 36 �&�� � 25 ���Z� � 36 �&�� � 33 ���Z� ����,��� �A��" � 58 �&�� � 51 ���Z� �   59 �&�� � 14 ���Z� ����,��� (�Z�" �� �� ��\�� ����� K����) �� `!��� 8�EF���� 1394( � ����: �^���) ����^ �� �^��� ��� 1394( V�&4��N .%6%" �65�64����M R�M ����! 10 �� 12 wF- � �M�5O �D��d� %" <� 6�. �65� undulata .L �� <5���M�
 )%;�6�� <5�� )�=�6�� ���9�� � ���! ��
��� �� <5���M�
 )%;�
��� <5�� �
��� )�=�6�� �!���D %E�� ���!�	" %6%" )��%& 1(. �JM )���  

purpurea E. :� 87�" ����"� ��E,-� 4��%��^ � ��   
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����34 )���" *6                                                                                                                  911  �xN 1394 �� �6�a�� )�=�6�� ���9�� "�7�� .%" *Y�M �Z�! � ���� )��� purpurea E. �� �� ��\�� ����� 8�EF����) 1395( � ���\� ����: �����) 1395( V�&4��N .%6%" *Y�M �Z�! � ���� ��
��� ��5� �!��M �M�5O �6���%& %�M :� 4:�!�%& �� ���! @�^ � %�M :� )��d�4��� �M�5X	� T 	! 4�
�5�7�D ��5� �X6 )��,�!� .%6%" <��� T 	!�
 �� �! ���;� p�!��M K��5�7�D �! ����� � �� SA�Z G�O yH��7 �D��d� <� 6� .%"    3��. 1- 5�� ��$6 � �% �	�*��('! 0��2! � 
��	 ���'(  �% �	�*��('!  5�� ��$6 0��2  37025  serriola L. 6962  undulata L.  36774  intybus C.  36892  oleraceous S. 36547  asperrimus L.   78�� )*��+#, �#��� )#���'$%  �#��� )#9��% �#��  ���:6 '#2: �M I�� Luo � ����;�
 )2003( �M �7%6� �����v� <� 6� .%" ��%�� 1/0 <�� ��5� <�%6�4�
 e��a� )��� *����) Y�M � (�Z�! �� �� K����65�!� 20% )V/V( )%6�9�^ � �M �%� 24 8��! �� �;���� �M 4�� �;�" ���Z )��� %". )��d� K-�\ %�M :� ����D �%" `!5� J{�7 �D�- �M �%� 10 ���Z� ��4500 ��� Q5�,���6�! .%" :� )��d� U�," ���� �M�5X	� T 	! @��5;�" %�!�* @�6Q���7  %�!�� @�?D�7 %�!� )��,�!� .%" ��%��   20 ���A��;�� :� )��d� s� :� ����D �%" )45/0 ���;��( �M )�=�!� HPLC �%� hitachi Merk t��_� %����.    &#;��/ HPLC: �M�5X	� T 	! S�7��4�
 ��5� �X6 :� )�=�!� HPLC �M ��;"N:�! UV/VIS* �5�;��   Array Diod* |�� 7100Hitachi Merck-L �M <�6��_D� chrome EZ )Japon-Hitachi( �M I�� @����7�_�� �)��,�! %". 8��! ����& �H\ @� �������A �M ���Z� � :�D }���� K��" K����65�!� ~A�^ �H\) A( � uN 4%�!� )%" �M 1/0% %�!� @��,9D �H\) B( .�5M :�D ��E� )%" �M �%� 15 ���Z� �� )�=�!� @�65!���A�� )Ultrasonic( �� 4��� 20 �&�� ��6�!���� ���Z )��� %" �� u�F\4�
 �5
 :� �N g��^ �5" .�5O g5�4�
 �M�a�6� )�=�!� K��" 330 � 278 ���56�6 .�5M %�M :� �5Eo @��4�
 ��5� �X6 :� )��d�4�
 t��_� )%"* w�! ��: �	�	� @���
 �F!��� � %�M �� �5��D K-�\ :� `^ �5�!��� f5M�� �M �	�	� ���%6��!� S�7��4�
 "@��5;� %�!�* @�6Q���7 %�!� � @�?D�7 %�!� ���Z )��� %" �� 8X�{ �
 @� :� S�7��4�
 ��5� �X6 8!%M %�N. 4��M m!� 4�
���5�6 �5�!��� :� 8X�{4�
 ���R� �
���%6��!� K��" 0* 05/0* 1/0* 25/0* 5/0* 1 � ppm2 � R�	W�
 8X�{4�
 ��M4 �E6N K��" 5* 10* 15* 20* 25* 30 � ppm40 )��,�!� %".    78�� <�� � �#=���>� <%: T 	! ��_�� K	D K7 �M )��,�!� :� U��� R�A5D5��A�75�! ) Ciocalteu-Folin Reagent( �<� 6 %". �%�M� 250 ���A��;�� :� )��d� 8!%M )%�N �M 2/1 �������A :� U��� R�A5D5�!5��A�7 2/0 ��5� f5�a� � s� :� [	� ���Z� �M5;6� �%" �� 4��� *`��� @� ����A��� :� �5��� 3CO2Na M� �N �D�k� � )��M�� �M �%� �� 8��! �� 4��� �`�� �M5;6� .%" s�! uJ& �5��� �� �5O g5� nm760 )%6�5^ .%" 4��M m!� �	�	� ���%6��!� 8X�{4�
 �,��a� :� %�!� @�A�� )2* 5/1* 1* 5/0 � 0 ����<�� �� (���A ��E� � �5O g5� �N �M )�=�!� ���5�D���;�!� �%� Shimadsu 160-UV )%6�5^ .%" ������ K	D K7 �M��5- �7����� ����<�� @�A��%�!� �M <�� )��� @�^ )��� �F!��� %" )2005 .,al et Meda(. T 	! 5����4 %�L56�HD K7 �� )��d�4�
 g��a�!�)%" �M @�7 U��� <5�	��5AN %����7 )3AlCl( � �M )��,�!� :� I�� �6�� 	! <� 6� %" )2002 .,al et Chang(. �� R�� 



912                                                                                                                                                  ��&#	 ���'()*��+#, ... I�� 250 ���A��;�� :� )��d� s� :� ����D �%" ����D) mµ45/0( �M 750 ���A��;�� *�56��� 50 ���A��;�� �5��� ��;A� 10% 3AlCl* 50 ���A��;�� ���!� m�!��� @� ��5� � 4/1 �������A uN ���� �� ��M ����� f5�a� )%" � �M�%� 30 ���Z� �� 4��� `��� �M5;6� %����. s�! uJ& f5�a� T	7�� �� �5O g5� nm415 )%6�5^ .%" 4��M m!� �	�	� ���%6��!� :� 8X�{4�
 e��a� R���!�L57   )2* 1* 5/0* 1/0 � 0 ����<�� �� (���A )��,�!� .%" 5����4 %�L56�HD K7 )��d� �M 4�	F� ����<�� R���!�L57 �M <�� )��d� g��a�!� )%" R���� .%"    ������ '#2 ?#;�@� �A�/����#B%� �( �
�CA�� �� D'@	 DPPH: �%�M� ��%�� 2 ����A��� :� 8X�{4�
 e��a� )��d� �
��� )0* 30* 60* 120* 240 � 480 <����;�� �M ����(���A �M 2 �������A �5��� �A56��� 004/0% DPPH f5�a� %6%". �5��� %
�" K��" 2 �������A DPPH � 2 �������A �56��� .�5M �A5A�
 �M �%� 30 ���Z� �� �;���� � �� 4��� ]��� E=64��% )%" � %�M uJ& �65�6�
 �� �5O g5� 517 ���56�6 8F96 �M %
�" ):�%6�4��� .%" �M )��,�!� :� �5��D ��: %-�� ��E� ��;����4�
 ��:N �
 )��d� R���� .%"    ]×100C)/ASA-CA([ = %-�� ��E� ��;����4�
 ��:N �� R�� ��M�� CA* uJ& �65�6 %
�" � SA* uJ& �65�6 ��5� �!��M �� ���6 ��.%	
� s�! �M m!� �	�	� %-�� ��E� �� KM��� 8X�{4�
 e��a� *)��d� ��%�� 50IC �{)��X :� ���9M5! �M S9\ <����;�� �M �������A �7 4��M T
�7 DPPH �M ��_�� 50% ��%�� ��A�� ��5� :��6 (8!� 4��M �
 )��d� R���� %" )2007 .,al et Maisuthisakul(.    0*&81�<#$�1  ��	/  �9���� )���4�
 8!%M)%�N �M I�� ��_ � s6����� ANOVA <� 6� .%" �� ��5- �	����� ��5M � ��6 ��_ � s6����� :� �5�:N LSD �� w�! ����\� 5% 4��M �9���� R�=6����
 )��,�!� .%" ��_ � s6����� `!5� <�6��_D� )version( SAS9.1 � m!� K;"�
 � ��%&�
 M����!� <�6��_D� EXCEL  <� 6�%".    �����  ��&#	 )#���'$% ��#�� )*��+#, �#�� � )#9��% �#��  �� �%�M� �M t��_� �65�6 ���%6��!� �M )�=�!� HPLC ���: 4���:�M @�6Q���7 *%�!� @��5;�" %�!� � @�?D�7 %�!� �MS���� �� ���Z� 9/7* 2/10 � 6/15 8!%M %�N K;") 1.(  [���6 K-�\ :� ��_ � s6����� )���4�
 8!%M)%�N ���6 ��� �7 �j� KM���� *�65� ��\�� 5�6 ��\��) ����� �� (����: � r56 <�%6� ��5� �!��M *����) �Z�! � (Y�M �M ��_�� @�6Q���7 %�!� �� w�! ���7 :� 1% �	����� �5M &)��% 2(. ����MR� ��_�� @�6Q���7 %�!� �� ���� )���   
imusrasper L. �� �O ��\�� ����� )%
��� %"   )8 ����<�� �M <�� )��� (@�^ �7 ���,� 	���4��� �M ��_�� R�� S�7�� �� �=�� ��
��� ��5� �!��M 8"��. �l���  R��[���6 ���6 ��� �7 ��_�� @�6Q���7 %�!� �� ��
��� e��a� �� �O �� ��\�� ����� � ����: ���,� �	��4��� �� �M �=�%;� ���6 ��6*%	
� ��� ���� )���   

asperiimus L. �undulata L. M� ����6� :� ��\�� ����� �M ����: �MS���� T
�7 5 � T��_D� 8 4�M��M �� ��_�� R�� S�7�� ���6 %6��� K;") 2.(  R�	W�
 [���6 K-�\ :� ��_ � s6����� )���4�
 M8!%)%�N ���6 ��� �7 �j� KM���� *�65� ��\�� 5�6 � r56 <�%6� �M ��_�� @��5;�" %�!� �� w�! ���7 :� 1% �	����� 8!� ��%&) 2.( R�����M ��_�� @��5;�" %�!� )6/3 ����<�� �M <�� )��� (@�^ �� ���� )��� purpurea E. �� ��\�� ����: )%
��� %". �� ���� �65�4�
 ��5M ��5� *�!��M �Z�! )��� undulate L. �� �
 �� ��\�� ����: � ����� 4���� R�����M ��_�� @��5;�" %�!� )3/2 � 1/1 ����<�� �M <�� )��� (@�^ �5M �7 :� R�� �X6 UH�^� 	���4��� �M ���! �65�4�
 ��5M ����� ���6 ���. �l���  R��[���6 ���6 ��� �7 �� 
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 ���,� �	��4��� �� ���_� R�� S�7�� �� �� ��\�� 5�6 ����� � ����: R�M <�%6�4�
 e��a� )%
��� %�6 K;") 3.(  ��_ � s6����� )���4�
 K-�\ :� �j� KM���� *�65� ��\�� 5�6 � r56 <�%6� �M ��_�� @�?D�7 %�!� �j� 	���4��� �� �� w�! ���7 :� 1% ���6 ��� ��%&) 2.( �9���� R�=6��� )����
 ���6 ��� �7 ����4�
 )��� purpurea E. �� ��\�� ����: � ����� R�����M ��_�� @�?D�7 %�!� )8/28 � 27 ����<�� �M <�� )��� (@�^ �� %�A5� ��%		7. �� ���� �65�4�
 ��5M ����� �! �65� serriola L. �� �
 �� ��\�� ����: � *����� undulata L. �� ��\�� ����: �   
oleraceous S. �� ��\�� ����� R�����M ��_�� @�?D�7 %�!� �� �� �65�6 Y�M ���6 %6���. p�!��M [���6 8!%M)%�N* �� <��� ��
��� ��5M ��5� �!��M R�����M ��_�� @�?D�7 %�!� �� �
 �� ��\�� 5�6 �� <�%6� Y�M )%
��� %" K;") 4.(   ��&#	 <�� <%   R��[���6 ���6 ��� �7 �j� KM���� *�65� <�%6� � ��\�� 5�6 �M ��_�� K	D K7 �� w�! ���7 :� 1% �	����� 8!� ��%&) 2(. R�����M ��_�� K	D K7 )6/35 ����<�� �M <�� )��� (@�^ �� Y�M4�
 urpureap E. � �� ��\�� ����: )��� )%
��� .%" �� ���� �65�4�
 ��5M ����� �65� 

dulataun L. �� �Z�! � �� ��\�� ����: �5^ R�����M ��_�� K	D K7 )9/27 ����<�� �M <�� )��� (@�^ )%
��� .%" �M�5O ��7  R��)����
 ���6 ��� �7 �M �J� :� ��\�� ����� �M ����: ��_�� K	D K7 �� ����M �65�64�
 ��5� �!��M T��_D� ���6 ���* ��� �� Y�M4�
 intybus C. R�� %6�� M�s;� �5M K;") 5.(   �#=���>� <%  ��_ � s6����� )���4�
 8!%M )%��N  ����6 ���  ��7  ��j� KM���� *�65� <�%6� � ���\� 5�6 �M  ��_���  %��L56�HD  K�7 �� w�! ���7 :� 1% �	����� 8!� ��%&) 2.(  R������M  ��_��� %�L56�HD K7 �MS���� �� )��d�  K�-�\ :�  Y��M �  ����� �65� purpurea E. �� ��\�� ����� )%
��� .%"  ��!��M  ���
���  ��5�M  ������  ����6 ���  ��7  �Z��! undulata L. �  
asperrimus L. �� ��\�� ����� �MS���� R�����M  ��_��� %�L56�HD K7 )7/3 � 5/3 ����<�� �M <�� )���  (@��^ �� ���6 ��.%
� �M �5�O  ���7  ��_���  %��L56�HD  K�7  ��M  �J�� �65�4�
 ��5� �!��M :� ��\�� ����� �M  �����:  T
��7 8D�� K;") 6.(    ?#;�@� �A�/����#B% <% 0( E�� DPPH  ��_ � s6����� )���4�
 K-�\ :� �j� KM���� *�65� ��\�� 5�6 � r56 <�%6� �M ��_�� 8�A��D ��6N�6�%�97� K7 �M I�� DPPH �j� �	��4���  ���� w�! ���7 :� 1% ���6 ��� ��%&) 2.( �M �7 4�5OR�����M 8�D�o ��	^ ���7 ��;����4�
 ��:N �7 �M��M R����7 �%��� 50IC )7/231 <����;�� �M ����(���A ��*%"�M �� ����4�
 purpurea .E � �� ��\�� ����: )��� )%
��� %" K;") 7.( :� 45! *�=�� ����4�
 �65� serriola .L R�����M ��%�� 50IC )2/265 <����;�� �M ����(���A � �� � ��6 R����7 8�A��D ��6N�6�%�97� �� �� ��\�� ����: )��� ���6 .��� �� ����M �65�64�
 ��5� �!��M �M �J� )��� :� ��\�� ����� �M ����: ��%�� 50IC T��_D� � �� � ��6 8�A��D ��6N�6�%�97� T
�7 8D�� K;") 7.(   )���4�
 8!%M)%�N ���6 ��� �7 S��k �=�9F�
 �,	� R�M 50IC � S�7��4�
 ��5� �!��M �� �^�M :� �65��
 �5&� .���� �� urpureap .E S��k �=�9F�
 �,	� R�M 50IC � ��_�� @��5;�" %�!� � @�?D�7 %�!� )%
��� .%" R�	W�
 �� �65�4�
 ��5M ����� S��k �=�9F�
 �,	� R�M 50IC � %�L56�HD K7 �� intybus C.* R�M 50IC � @��5;�" %�!� � @�?D�7 %�!� �� asperrimus L.* R�M 50IC � K	D K7 � @�?D�7 %�!� �� serriola L. � R�M 50IC � @��5;�" %�!� �� 

undulata L. )%
��� )%" 8!� K;") 8.(  
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)#���'$%  �! �#�� )nm278λ=) (1 �(  )*��+#, �#�� )nm330λ=) (2) �#�� )#9��% � (nm278λ=) (3(�  ���:6 :Mundulata L.�  ���:6 (Npurpurea E.     3��. 2- �
�
 O��*��� 0*&81P#%'1 ��&#	 '( ��� 0$Q'	 � 5���� �0��2 <(�RA	 'S� �� <T�Q  �!0��2 �
 ���'( 
��	  �!  �!  E. purpurea� L. undulata �L. serriola� L. asperrimus �intybusC.   �S. oleraceous  -(��	 U�'##V1  0.�
   
��/  U�@('	 W#X��#	 )*��+#, �#�� �#�� )#���'$% )#9��% #��� <% <�� <% �#=���>� 50IC 0��2 )A( 5  6/1* 4/8* 201/5* 235/4** 15/2** 981/7* 5���� )B( 2 0/4* 10/8* 506/3* 21/7* 1/9ns 257/1*  0$Q'	���  )C( 1 1* 0/05ns 1/5ns 720/5** 4/8* 241/2* A× B 10 2/9* 7/1* 333/2* 177/01** 4/3** 102/5* A× C 5 0/2* 6/3* 27/7* 103/2** 2/3* 27/4** B× C 2 0/3* 1/4ns 15** 23/4* 2/2ns 22/8ns A× B× C 10 0/3* 4/4* 45/7* 85/3** 2/7** 84/1* �YZ 72 0/01 0/5 3/7 6/5 0/7 11/5  P*'�U�'##V1    17/8 56 29/5 22/8 43 1/3 ns** � * ** �M S�������6��	�� UH�^� <%� )%	
�	�� ���,� �5&� � ��� ����\� w�! �� ���5%  �1% ��M.%	"�    
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��	 ��!�#2 0��� � 0[*� �\'( G$A]	  �! )V�[*�� � ( )R( �5�!4�
 4���� KZ�%\ @� U�\ }���� �� w�! ����\� 5% ���,� �	��4��� m
 �M 6��%6) %3n=(.      <+, 3-  ��&#	)*��+#, �#�� 5���� �
) �[*�� 0$Q'	 �
 �
 ���'( 
��	 ��!�#2 0��� � 0[*� �\'( G$A]	  �!V�[*�� � ( )R( �5�!4�
 4���� KZ�%\ @� U�\ }���� �� w�! ����\� 5% ���,� �	��4���  m
 �M6��%6) %3n=(.  g-i hi b-f b-e f-i d-i c-i b-d c-i bc i hid-i d-i f-i f-i e-i i i i i i i g-ie-i c-h hi g-i a c-h i e-i i b e-i cg012345678910 V R V R V R V R V R V RC.intybus E.purpurea L.asperiimus L.serriola L.undulata S.oleraceus �#�� )#���'$%)�$#	)[Z �
�	 5'2 '( 5'2( Y�M  �Z�!����kl kl c c g-j h-l h-k h-l g-l i i g-ii h-l g-k gh fg e jkl kl d b kl klkl kl b a kl kl h-l g-l kl f jkl kl-0.50.00.51.01.52.02.53.03.54.0 V R V R V R V R V R V RC.intybus E.purpurea L.asperrimus L.serriola L.undulata S.oleraceus �#�� )*��+#,)�$#	)[Z �
�	 5'2 '( 5'2( Y�M�Z�!����
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 ���'( 
��	 ��!�#2 0��� � 0[*� �\'( G$A]	  �! )V�[*�� � ( )R(  �5�!4�
 4���� KZ�%\ @� U�\ }���� �� w�! ����\� 5% ���,� �	��4���  m
 �M6��%6) %3n=(.     <+, 5-  ��&#	5���� �
 <% <���[*�� 0$Q'	 �
 �
 ���'( 
��	 ��!�#2 0��� � 0[*� �\'( G$A]	  �! )V( �[*�� � )R( �5�!4�
 4���� KZ�%\ @� U�\ }���� �� w�! ����\� 5% ���,� �	��4��� m
 �M 6��%6) %3n=(.  c d-g h-k h-k de d b b de b b f-jk k d-f d k k k ijk k k k e-ik g-k a a k k jk k k k jk h-k05101520253035 V R V R V R V R V R V RC.intybus E.purpurea L.asperiimus L.serriola L.undulata S.oleraceus �#�� )#9��%)5'2 �$#	 )[Z �
�	 5'2 '(( \'(  0���0[*�e-k p d-g a g-m h-p op j-p m-p l-p n-p i-ph-n h-n n-p k-p e-i c m-p h-o j-p b l-p c-em-p f-l cd b d-g e-j k-p cd ij-p c-f n-p l-p0510152025303540 V R V R V R V R V R V RC.intybus E.purpurea L.asperiimus L.serriola L.undulata S.oleraceus <% <��))[Z �
�	 5'2 '( 5'2 �$#	( Y�M�Z�!����
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��	 ��!�#2 0��� � 0[*� �\'( G$A]	  �!V�[*�� � ( )R( �5�!4�
 4���� KZ�%\ @� U�\ }���� �� w�! ����\� 5% ���,� �	��4���  m
 �M6��%6) %3n=(.     <+, 7-  ��&#	50IC 5���� �
) �[*�� 0$Q'	 �
 �
 ���'( 
��	 ��!�#2 0��� � 0[*� �\'( G$A]	  �!V�[*�� � ( )R( �5�!4�
 4���� KZ�%\ @� U�\ }���� �� w�! ����\� 5% ���,� �	��4���  m
 �M6��%6) %3n=(.   jk g-k a c-e g-k c-h k g-k i-k g-k i-k g-kg-k e-k f-k c-h cd e-k g-k g-k bc f-k h-k g-kf-k g-k b c-f c-g e-k e-k g-k c-e d-i d-i g-k012345678 V R V R V R V R V R V RC.intybus E.purpurea L.asperiimus L.serriola L.undulata S.oleraceus <% �#=���>�))[Z �
�	 5'2 '( 5'2 �$#	( Y�M�Z�!����g-j de j-m i-l i-l d-f d-f cd g-j e-h l-n j-mo-q pq qr m-o ijk i-m b bc lmn efg opq k-nj-m ef i-k r de de de a f-i f-i h-k h-k200210220230240250260270280 V R V R V R V R V R V RC.intybus E.purpurea L.asperiimus L.serriola L.undulata S.oleraceusIC50  )'A#; �$#	 '( 5'2�'+#	( Y�M�Z�!����
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 ):�%6��� ���6 �� 4���%
��	�� �=�9F�
 S���k .)%" ~a�� �;�� ���7 �M ���.%6�    ���  ��  R����A��� <�%6�4�
 e��a� R�%	l �65� ��5M ����� �7 t���� �M )��� �	!�7 %6�5M :� �X6 ��_�� @��5;�" %�!� � %	l S�7�� ��	D �=�� �� �� ��\�� ����� � ����: ��5� �!��M ���Z .%	�D�� R�����M 4�5��� @��5;�" %�!� )6/3 ����<�� �M <�� )��� (@�^ �� ����4�
   
purpurea E. � �� ��\�� ����: )��� )%
��� .%" I��_�4�
 �,��a� �� ��5� ��_�� @��5;�" %�!� �� R�� �65� �5&� .���� �^�M I��_��
 ���6 %6��� �7 R�=6��� ��%�� @��5;�" %�!� �� ����4�
 R�� )��� �� �O 5 )�� e��a� 8"���M )15 *�F��!� 23 *4�� 25 *4�� 1 8!5�N � 29 (�F�7� �M��M 9/2 ����<�� �M <�� �:� @�^ 8!� )2012 .,al et omsenhT(.  R���M�	M�M�X6 ��%!� �7 R�%	l �5�7�D ���&:� R! )��� � ���: 8"���M )2012 .,al et Shekarchi*( 4��� @�^ ���7 )&  Stuart 2003 Wills,(* r56 �H\ ��5� )��,�!� 4��M g��a�!� � 
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 I�� g��a�!� )2010 Scagel, & Lee( �M 4�� ��78� � 8�,�7 S�7��4�
 ��	D ��jn���J� .%"�M �M��5	� ���� �� ����4�
 purpurea E. )��%�� 8X�{ @��5;�" %�!� :� 7/1 �� 3/2 p�!��M KdD 8"���M ) .,al et Perry 2001( � 5/0 �� 8/0 ����<�� �M <�� )��� @�^ p�!��M R! � 8���& �
��� ���,�� ��%"�M )., al et nnsiB 2002(. :� 45! �=�� S�7��4�
 ��	D :� �X6 8�F�Z � 8��M�Z �!��!� ���,�� .%	�9
 R���M�	M 8�D�o g��a�!� �E6N �M r56 �H\ ��9M�� 8!� )2013 Scagel, & Lee(. �^�M I��_��
 ���6 ��� �7 ��%�� @��5;�" %�!� �� )��d� �A56��� purpurea E. �M��M 7/0 ����<�� �M <�� )��� @�^ 8!� )2010 Scagel, & Lee(. �;�A�\�� ��  R����A��� :� K����65�!� 20% �M�5X	� g��a�!� @��5;�" %�!� )��,�!� )%" .8!� T�� :� R�� )��,�!� :� R�� \�H �� g��a�!� @��5;�" %�!� `!5� Nair � ����;�
 )2013( _�6 ���6 )��� )%" .8!� R�� ������ I��_� %6��7 �7 R�����M ��_�� g��a�!� @��5;�" %�!� �� �Z�! � ���� )��� aserpentina Rauvolfi �MS���� �M )��,�!� :� �H\4�
 ��: .%�N 8!%M    �56���<�MN �56���<4%�!� K����65�!�<�MN K����65�!�4%�!� �56���<4%�!� �56���<�MN  �� I��_� 4�=�� _�6 )%�N 8!� �7 ��_�� 4��� @�^ ���7 )��� _�6 ��jn� 4���: �M ��_�� S�7��4�
 ��	D ���&:� @��5;�" %�!� ���� )2003 Wills., & Stuart(.    R����A��� ���6 ��� �7 �� �9���� �M �=�� �65�4�
 "�% ��7) �� 8��FO *����� �Z�! )��� undulata L. �� ��\�� ����: 4���� R�����M ��_�� @��5;�" %�!�   )3/2 ����<�� �M <�� )��� (@�^ .8!� �� R�� ��A��� 4��M R�A�� ��M @��5;�" %�!� �� R�� �65� �M���� � T 	! .%" UH^�M purpurea E. �7 �� �
 �� ��\�� 5�6 R�����M ��_�� @��5;�" %�!� �� �� ���� �5^ ���6 ���. �M �7 4�5OR�����M ��_�� R�� 8�A5M��� �� �
 �� ��\�� 5�6 �� �Z�! aundulat L. 8D�� .%"  ��FA���"�F6� �%" @��5;�" %�!� �� <�%6�4�
 e��a� �Z�!) � �� (���� �� R�� �� )��� ��%6�5� �M K�� ��: �� )��� %"�M. 1( b*�', �Y#�	 U��CA	  �'( �,� ��!�#2: �� R�� T���:N �6��4�
 purpurea E. �� �6�a�� 8�7 .%6%" `���" �6�a�� :� �X6 *�56 ��� � 8M5O� @� `��� ���	7 )%" S!�	�  ��4��M %"� )��� m
��D ��.%	7 R�� ��� ��%6�5� q��M �� �� T	� ���7 � �� � ��6 T
�7 %�A5� 8�A5M���4�
 �56�j� �� TaM4�
 ���5
 )��� .�5" ��� :� � 6N �7 ���� �� }�^ %"� ��*%	7 ����\� ����� �7 m9�6������;��4�
 }�^ �M _���� V� � S�7��4�
 ��	D )��� ��jn���J� %	"�M )2013 Scagel., & Lee(. R�	W�
 I��_� )%" �7 ����� purpurea E. �M K�65M�7R���7��75�� %�A5� )%" `!5� Penicillium �M)��5	� @� �5��9�A� (�l��Z SF! T��_D� w�! @��5;�" %�!� �� �����
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serriola, Leontodon asperrimus, Cichorium intybus and Sonchus oleraceus) were collected during vegetative and reproductive stages from north eastern of Iran. The seeds of E. purpurea were purchased and cultured in greenhouse conditions. The results revealed that the highest amount of cichoric (3.6 mg/g DW) and caffeic acid (28.8 mg/g DW) was observed in E. 
purpurea roots during vegetative and reproductive stages, respectively. Among Iranian native species, L.undulata stems and L.asperrimus roots had the highest content of cichoric (2.3 mg/g DW) and chlorogenic acid (8.08 mg/g DW) in reproductive and vegetative stages, respectively. The highest antioxidant activity was found in E. purpurea roots during reproductive stage. The lowest level of IC50 was found in E.purpurea roots at reproductive stage. It seems that L. 
undulata and L. asperrimus could be suitable sources for cichoric, chlorogenic and caffeic acid, compared to other Iranian native species.   Keywords: Cichoric acid, chlorogenic acid, caffeic acid derivates, native species, phenols, developmental stages.  


