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��*1 ������ �����2  

1 -  ����� 	
���
�� ������ ����� ���� 	������ ��� ���
 ����� ��� ����� �����.  

2 -  �"����#�� 	
���
�� ������ ����� ���� 	������ ��� ���
 ���� ���� ��������� �.  
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����� ���	
� : 17/10/96          ����� ��	�� :28/11/96  

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

�"�
%�# 0.�.��$ 45� �� � �� �6!.7�� 2��� % ��$�82  92 Onosma  ��,:#   ��,8;( 7���,<�.= �  ,0.��8.=   %
%� �,& /��,�#   >%�,1

)
�*�+� �� ��20�� %��# ;�%.= )
�*�+ >%�1 
��� ?./� Onosma Chlorotricum ��� 
�$�@ ��( ��� �.!�.A  �
�� �
��� �	�? 
%�*.  
� C�
 � �%���" :?./� ! D�%�% 
� 
�&E�./��� F�  �0�"�& '�����0 �% 
�(# ���20 �% 9� ��$  /
�,G� �'��& A<1 �  �,"# '% -

�%-I"�� ;������ � �(� 1 C�
 ��.'���@ �!.� �0 . 7%�J%�)
�*�+ �KLM �"# /
�G� NL�O� � 
�<��% C�
 �% /�����% �� �"$ ,@A  �MIC 

)�0
 �% �5���� �KLM Q*%�:( �MFC ) Q*%�:�KLM S
�* <&�(  � C�
 �,�.%���8$ =,0�L  ,�
���  �,0 . ,��(� �.!� ,.A   � T���,��&�L	

�.!��@.=  ���U� T��2& '%�2� ��DMSO �2� T��2& '%�2� ��� ��? /�����%$� ./�%�  '���( D��! �"t 
%� �$9�� A$ �	�� ANOVA  ;�,�(.- 

���0. 

� ��	�$�" :�.I��.= '% /
�G� �0
 V�� �;�" �W* -�%-I"�  �KLM 
�10 �.L� V�? � ��.L� ;.�� �.��< ��( �0
 V�� �;�" �W* �%� �.!� ,.A 

�.!��@.= %��# ���&$%� �;(.928 � �!%��Y? �� �0�� )05/0˂P .($���&= �.'%- MIC '% /
�G� �� \���� -�%-I"� %��# ���& ,$%� �;(. 92,8  �

!�! �� �!%��Y?.] ����%  ��μg/μl 62/15 � μg/μl 25/31���& �$= �.'%- MFC '% /
�G� �� \���� -�%-I"� %��# ���&$%� �;(.928   �,� �!%��Y? �

!�!.]  �� ��%��μg/μl  25/31 �  μg/μl5/62 �� �0��.  

� �`.�� � a6�#�.?: /
�G� �"# %$= ?./� )
�*�+ �J%� ���2�� ���& ��$%� �;(.928 �!%��Y? � '�<� �%� .�
��� ���
�& T���:% % ,$= 

���& ����� '��
� 
� /
�G�$%��$ �.�� �8! 7�5;�W� V��!% ��.L� �
%�.  

� /b%�#�.L& #�":  �T�����&�L	=.!��@.�� )
�*�+��  �/
�G�Onosma Chlorotricum.  
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����� 

��59, :��;<� 3"�* �� ���� �)"�* .�- ."�82� .�-  ��

 
�=�< >0? ��
 %�	@   �A�8�� B#
2� /C& �� ��"�82� "�

  %AA-� DA��
� ��90  BAG� �� �AA7� ��5AA�, %A� �  DAA��5, H��AAI

J��  �A2�
      ��#A�"�82� "� .�#A
� ��"�A82� "� K5A+1�

L�M� ��� 	�� . �N5I�A6   .�A- �A=�<  >A0?    �A���� BAG�

%�5� ���� 
 O�724P� ������Q     ��A2� HA�� "� ��A����Q .�-

    �A�"�� ���;A
� :A$�)1.( ���QAA���  , %A�  ��5A� A�T  3"�AA*

�AA=�< >AA0? 0AA=� DAA��, �� �AA�59, �AA-�� 4* ��AA2D 

���Q������O N�
�U��  ��� �
�� %Q75  "� ���� �� �="�

���� 	"
� U5?�   �#A4� �� %� �A�  ��5A� )2 .( BA-  A�)2H 

��59, %� X�#�� U�8#�� �-. #�56�� N�
��2�� ��59,  �A-. 

	�
" �. � 
28#AA
2T P� %AA� �"AA2D ��AA�"� �AA-.  Y5Q�AA�

� 	���Q2B#
 ���8� �
 	��9#�� 
2Z  �� �A#��  TA2I52�  �A- 

�;<��: �� �-� )3.( 5��% �-. B- ������Q �)2H   ��5A�, %�

��59, D��, H2�"�G)   "� 	�A� .�#
� ��"�82� ��5� .�-

��#�"�82�  >\5� 
 	�� L�M� �-J�� �2�
 40   �� �A="�

 ��� 	�� ��"�82�)4.( %�5� �� �-.  �A��Z  N�
 DA��,�� A2� 

��������Q �� ��5I ���Q %���� 4P�2O�7 %�5� 
 �-. ���Q��� 


6�"�62�50��O ���Q���  ���Q 
 �AI����� A���  �
�AQ.   	"�A��

 �58�)5 .( N�
 ��A�"� �G\�� A2� ���Q A�����  �A-
"�� ��. 

�)"�*�& � 	��9#�� U
�� 	
��� �5�  %Q ^�I�A8,    "�AG� �A�

;���B   A� %A� %#
��
2�
�Q5# 450P     U50A� X�A�_ `MA� "�

� D8,� ��Q� .�"�a �I�H ��H �I50Q �-
"���U
��8   �� OA6 


� ��2�U
���57    U
��A�5Q50< 
 U
��A�5Q5#Q)6(   .�A-
"�� 


�06  ��)H2I�#
2� (�2; �� 	��9#��   �A�"�� �AP
 ��5�   .�A-

%�5� ��
�$� /0#1�       %A� �4A
� �" ��A����Q /A0#1� .�A-

 �AA& .�AA-
"��   ��AA�� �)"�AA*�AA� �AA-� )7 .( .�AA-
"��

�)"�*�&  A�c5��< ��2�5  .�A-     "� ��A�"� .��A� '
�A9#�

P� %� ��� ��� d�#��2D  �A�  �1A��6     ���A�"� %A� �4A
�

�2."�8    H�;A� U�7A�� %� A��   �A4I ��A��D   -�A� 
 	�A�� 

� "�7� .�-�5,�	� �� �5� )9�8.( ���#
�� �2"�8. �-. 

)"�*� �=�< >0?  �;A<� ��C#
� ���<� "��:  <�A+� �
�� 

�-
"��. �;<� �� U�4�� %� 
 U
��#��: �5,4��\ f"�   �A(�

B- ��-
"�� �)2H �;<��: �
;<��
" 
"�� ��
�$����  >\5�

�\ Z���� �� 	��9#�� �I ��� 	�� A��  %A�  K5A+� �2 ��A-� 


"���� 8-� ;g��2�  ����)10.( �2��-� 
"�� �A�  ? �A� A2/ 

�
2C� P5��#� ��2� �-. 5��(�%  H��AI �����  g5�6�I ��A- A2��-� 

g5P�7P�2��-� g5�
�<2�-� _ 
2	�  K�5��& �2 A�
�7�  "� �"

h�2i �����-���� � ����� ��-� )11.(  

 O�\Onosma  �"�� ��A��
�� D� 	��5��� %� j0C#�. 

150  %AA�5�^�I�AA8,   AA�� ;AAQ�� �Y�AA_ "�2� ��� "� 
AA2% 

���%���# �. � ��"� ��Q  %Q47 � "� �� %�5� A����   "�A�#��

 �"��)12(� �\ '�CP�M� ����� ���CI %�5� �-. � A�H   O�A\

 %� �"230 �;<� %�5��:  ���)13.(  

  %A�5�Onosma Chlorotricum �2 ��A-��    �%P�A� �A�)

�562	� k�Q �� �-. 9�2� k�Q �� 
 %#
\�� 	�,�* �� �-. 

"�; 
".  %*�A� �%#
\�� 	�,�*  �A-.     %A� �%#A���<� ���AC#�

 U5?20  �I40 #���� ��#�   %��5#A�� DA� ��\ �.  ��7#A���� 

9�2� �� ���� 
" Dh� %Q�: �_ U�8� "� ��  
 Y�A_ �Y

�� l"�;� ;Q��	  ���)14.(  

"�%AA� �AA�H �"�� O�AA\. AA�2�572H ��AA7P� 
2H )15( �

�& K�5�   ��AG#P���  A#���  A
Q�2���� )16( �A& �  "5A�5I. 

)17 (�& '��(� 
 ��?��� )18(   BA�� �5A4G� �)19( �A& � 


�AA�
�� )21�20 (�AA& �2AA�
�7�  K�5AA� 
�)"�*�AA& 

�� ����� )23�22 .( A<�? ��� �� ��A�   �5A- :A1��� ��   �A-

�"��. g5P�7P�2� 62P
�2; A���H )25�24 (Q�I 
2 '�A4  P5A�<� 

�� ����� )26 .(%�5� �-. ��H 
�� O�\. P5��#� A2�  �A-. 

5��(�% 4* ��2D g5P�7P�2��-� g5Q5#9�2 �5A�  ��A-  A06�  DA�<  ��A- 

<2U
�#��5# ��- g5�6�I2�-� 
 ��2�-�.     %AQ ��#A
- Y�A)

P�C<2� #���  A
Q�2����  A#�� 
� � A2I527�   A� ��A���  �A�-� 

)27(#���� �4
� %Q m2�-��5 �#�� '�$#�� 
�92%   �AG�� 	��

%�5� "� �-.       �A�� '
�A9#� BA- �A� /A0#1�)28.(   %A�5�

Onosma Chlorotricum  �A#�� �2=�� .�"��   �����2A
Q�
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�AA&      DAA2�< �.�AA2g5�6�I ��P5AA�< '�AA42Q�I 
 ���AAG#P�

     
 H2��A7P� '�$#A�� 
 ��5�2Q�A#9� "�#��A� 
 .�2g5��6
�6

� H2�572�� ���� )29.(  

 
 �#�� '"5= %� ��#��P ��#�� "� %7��� %� %\5I ��

��� 
 	����5\ �� ��5 	�2� 	��Q Onosma Chlorotricum 

%��I �0h� ��� �� ��59, ���"� .��� ."��  
 �hM� .�-

B- 
 �$8, ��59, H2�) �� 	��9#�� U���N�
 .�-  ��� ��5�

�& K�5� .
" �� �$2$hI �5�Q�I  H�� ��
�72� 	�2�

��� 	��� ��n��.  

 ��n�� "�� H2P
� .��� %Q :-
@6 H�� ��n�� �� o�-

 �	���& �(� ��"�� 	"�+, ��������Q �� /0#1� .�--

��� 
 �P5��#� ����;�- Onosma Chlorotricum "� 

 H2I�#
2� 
 U
���5Q50< .�-
"�� �� %
��$��� .
"  3"�*

� "5p�� %� �I����� ������Q �O�724P� ������Q %� ���2#�

 >2Q�I�)"�*�& �� �#8Q �4��\ f"�5, �� ���\ ����.  

C�
 � �%�� �"  

I iAA��
� "�2	�AA��  U�AA�1395 �AA2	� %�AA�I "��.  ��

ZAA8\ �AA��-5Q ��#AA��G� "
�. I �� OAA6 
 	�AA��qAA2� 

�2	� �����     %A�5� ��5A�, %A�Onosma Chlorotricum  ��

 O�\Onosma D� 	��5��� 
  ����� ����
���� �� .  OA6

 ��8I2; �8
* ����Q �-.   " 
 %*�A� �J�A�� %A� � A2	�  "�

���%  A�� �� Or� �	�� T��2Y�  A*���  A��2Y�   "�5A6 


��� %0=��. 	"�+, �2�. �� 	��9#��.  

	"�+, � l
" �� �.�2�2����
   �;An� %0��� %� "� 


�� U�� %� �� 
-��;�-�� P5��#�� �� 
� �� ��n�� . H�� "�

 l
"50 ��\ "5? %� 	�2� "�56 ���  As %A� D��� %��� o�

%�2� #1�" 	�2I .��� �� ���Q�- %� 
 %  �-500 �02�   �A#2P

 �� U�A�-  �� �AAC� ��AA� 	�
;A<� Y� 
 U5��AA#� ���;AA�-72 

,���  <�A= t_�Q �� ���� "54, �� o�s '��5#h��   HA8I�


�AA���� ��AA\ . X�AA� "� U�AA� otAA� 	��#AA�� TAA8Q �AA�

)"�I
". (	"�+,       %A� ��A� TA�� .��A� 
 	�A� u20vI �-

  '�A�24    .�A�� "� �,�A�40  �#��A� %AA\"�   "��AA* ���A�

�<�� .  OA6 TA�� ��   	"�A+, ���A�      ��An�� ��A�� �AI �A-

�����:    �A�� 
 "5A� �� "
� �%#A
�"� o
�s "�. 4   %A\"�

#���� ���� "��G��. �����.  

    w5A< '�ACP�M� ��An�� �G\ ��
�72� �"����#�� l5�

���QAA��� 4P�2O�AA7 )10231 ATCC (���Q 
AA���  �AAI�����

)5297 PTCC (:-
@6 ������ �� �-.  A80,�  #C�A= 
� 

����� GI2% ����� .���.   3"�A* �A�Q   Ah� �� �A-2i   �A�Q

     '��A(� �A�"�� �AG\ 
 �A� 	��9#�� "��� �
�#
Q� 
����

�)"�*�& 	"�+, �-. ��-;�-����  P5��A#��  A�� 
� � A2	�  ��

� "��#�� l
"�T
 � 
2��
�7�H�50 ��� 	��9#����.  

 �,,.;�5	 �,,�
���)
�*�,,+  
�,,<��% C�
 �,,�

A@$� )Disk Diffusion(  

CI "5p�� %�22H =��2� �)"�*�&� 6   �Ap0_10   �AI

312/0 �20� ��� � ��20� P2�# 	"�+, ��  �A-. ��-  A��;�-�� 

P5��#�� �� 
� � U�� "�.  #�2D �
Q59P5��� 5 %GI A2%  


< �� 	��9#�� ��2 �A-�#0.    �AM* %A�45/0 �2 �
�A7  �#A���D 

�����.  

5��% �-. 
" 3"�*.  �A�� "� "��� �
�#
Q�
����. 37 

#��� %\"�� ����    ����A� 	��� �A�"2-3  A�0Q�   �A�Q ��

5� �- %��4��% �2�
�7� < ��� %�2;�N5P5. �#���D  	�
;<�

 �� �� '"
�Q 
 ��5/0 p�I ��P"�< T�2B �����.  


��r�5�2�5  )"�A*�  
" �A�.     "�A�� �
�#A
Q� 
���A�

AA$0I2` ���AA��	� � OrAA��TAA
 �AA-. tAA_�Q. �#AA���D 6 

�20� �#�. 
��. 30 �2P
�72 �A#  �Ap0_ ��  �A-.   /A0#1�

� U�� "� %Q 	"�+,.  #�2D �
Q59P5��� 5 %  �	�A� D�


". AAh�2i   �AA� 	��� "��AA* �AA�Q .� ���TAA
  �AA-. 

#��� �2I52T � �U
���5Q50<2I�#
2H   �A4z� U�#�Q ��5�, %�

� 
�T
 
��. �. #�2D �
Q59P5���     U�A#�Q ��5A�, %A�

9��� 	��9#�� �� .Or� 062� �-.  )"�A*�    '�A� %A�48 

��� "� �,��. 37 #��� %\"��  ���A�  ��� %A�57��� �A��  


   � >A
� �A� �A�" ��, %P�- �M*2 A0�  �A#�    �� 	��9#A�� �A�
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P5Q2O  �*� ��001/0 � B-� >
���20� �#� 	����� .�2� 

�� ��� "��7I "�� %� :n�� �- 
��.  

5!..= MIC� MFC 

  CI "5AAp�� %AA�2AA2H MIC )Minimum inhibitory 

concentration (��  
 ��" �� �C��8� �p0_ D*���MFC 

)Minimum fungicidal concentration (��  �p0_ D*���

3"�* �Q� 	"�+, �-. ��-��;�-��  P5��A#��  A�� 
� � A2	�  ��

� l
"2��
�7�H�50 ��� 	��9#���� .���H  ��#�� %Q '"5=

� "�206
�72� 96   
�A
� "��A$� %� %���. 95 �2P
�72 �A# 

h�2i " �
�#
Q� 
�����%#1  ��)31�30.(  U
� T-�) %�

"��$� %� 100 �#2P
�72� �*" �� �-.  	"�A+, /0#1�  �A-. 

 �A� %<�&� �p� �"5� . rA� O100   �A#2P
�72�  U
� %AP5P ��

� %� 	�58� %<�&� �
� %P5P %� 
 %#������H I�I A2>    %AP5P �AI

�� ���. #*"� GI2%  	"�A+, �*" %Q ��     %AP5P �A- "� �A-

P5P /+�� ��� D4*�� % A�H      	"�8A� TA-�) �AI �" "�AQ11 

��� %����	  	"�8� T-�) �� �C� 
11� 100 �#2P
�72�  "
�

"�%#1 "5? %� ���. %Q g�G� �p0_� 	"�+, T-�) "� �-  �-

 ��1000  �I95/1 �2 ��A�
�7  � �A�2 A0� P2 �A# CI 2A2H  �A� .

T-�) ��8I %� Or�  _ %A� �- A2�    	"�8A� TA-�) ��12 �5 

 �#2P
�72� �- ��
��r�5�2�5  )"�A*� Cfu/ml 108×5/1 

$0I2` "5? %� ��. %Q  	"�8� T-�)11  � �A-206
�7 A2� 


��. h�2i 
���� ��Q   
�A� "�A�� �
�#
Q�.  3"�A*   �A-

    	"�8A� TA-�) 
 �A4z� U�#�Q ��5�, %� 	"�+, �
��12 

� �-206
�72�  
�A�.  Ah�2i     	"�A+, 
 �
�#A
Q� 
���A�

3"�* �
��  A9�� U�#�Q ��5�, %� �-�  �Ap� "�   �A� %A#<�� .

� �Y"� ��� %#
� �� O6206
�72� �- ��� "�. 37  %\"�

 #��A�� ���AA�   '�AA� %A�48  ��AA� �,�A�.  3"�A*  %AA�57�� �AA-

������� .T-�) '"
�Q 	���� 8�) '"5= %� �-�  	���5�

 ��" 
��   3"�A* �A�" ��,    5A� �AG�� "� �A-�"  A�"���   "��A*

�<�� .�#8Q�H #*"� 	"�+, ��  A- %Q �-2{  I"
�AQ�  �� "�

����n  U��C� �5� 	���MIC �� 	��� "��*.  

CI �AAG\2AA2H  3"�AA* �AAp0_ D*��AA� AA�Q� )MFC (

	"�+, �-. ��-��;�-�� P5��#�� �� 
�� T-�) �� �-.   �A*�<

T-�) 
 �5� 	�� "�G� ��" �G�� "� %Q '"
�Q �-. �"��. 

    �#A�� |5AP TA8Q %A� '"
�Q�D  
" �A�.  Ah�2i   
���A�

��� "� 
 	��� ��Q "��� �
�#
Q�. 37 "�#��� %\� ���� 

 '�� %�48  � %A�57�� �,����� �A�� . �A#8Q�H  A#p0_�  ��

	"�+,     ��5A�, %A� �5A� 	��7� ��" �� "� 3"�* %Q �-MFC 

�� %#<�� �p� "� .� "��H  %CP�M��2(qI  	"�A+,  �A-.   �"5A�

�����: 
".  �"����#�� %�58�3 �� "��7I %4I��.  

#
��( -.;��(  

��8I� �����'��  �A� ��n�� "��7I %� "�  ��A$� 
��   %A�

� '"5=2���2H ±   A2C� o��Ah��"�   �A� l"�;A� .;nI A�%  


0hI2D 	��� P��� l
" �� 	��9#�� �� �-2; "�
�O��  TA�  %A<�? 

)one way-ANOVA (�$� 
�%
 �2���2H �-    �� 	��9#A�� �A�

I �5���� `M� "�  U�8#��)05/0˂P (  �A<�� '"5A= . ��

���  "�;<�SPSS 
 A����: 16  ��A�.  P�A��2;  "�A��.  
Excel 

���. �� 	��9#�� "��58� B�".  

��	�$ �"  

� "��H 5� 
� �%CP�M��%  )"�A*� ���Q A��� 4P�2 O�A7  


���Q��� P�C< 
 Y�1#�� �I����� A2�  �)"�*�A&  	"�A+,  �A-. 

��–���;�-� P5��#��  A�� 
�  "�6   �� �Ap0_10   �AI312/0 

�20� ��� � ��20� P2�# Q l
" 
� �� 	��9#�� ��29� )  "�A�#��

��T
 (8Q 
� )�2��
�7�H�50 (�"��� ��.  

�#��a �$� �� 	��� ��� %��%
 �2���2H   ��A, %P�- �M*

 	"�AAA+, �AAA�" �AAA-. ��-AAA��;�-�� P5��AAA#�� AAA�� 
� 

O.chlorotricum #�� 
� �2I52T  
 U
���5Q50<H2I�#
2�  %�

 � 
 �A4z� �-�� ��5�,. #� A2D  �A
Q59P5���    ��5A�, %A�

9�� U�#�Q�  U
�\ "�1  
2    A- %AQ �A�� 	���2{   %AP�-

 �A�" ��,.  � o��A?�� TA
 �. #� A2D  �A
Q59P5���   %A�

9�� U�#�Q ��5�,� ��	� ��� .�#��a � A�H    ��A�� :-
@A6

 �� 	"�A+, %Q ���- A��;�-�   �Ap0_ "�10 �2 A0�  ��A�   �A�

�20� P2�# ��$� ��5� �"�� ���� c���� � ��2���2H    %AP�- �AM*
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P�C< ���" ��,2�  �)"�*�A&  c�A���   ���Q 3"�A* �A� �" A��� 

4P�2O�7 ���Q 
��� ��� ���� �I�����.  

 U
�\1 � ����� �-� � %Q A2���2H     ��A, %AP�- �AM*

�� 	"�+, ��"-��;�-� � A2	� O.chlorotricum   �Ap0_ "�

10 �20� ��� � ��20� P2�# 
" ��. ���Q 3"�* A��� 4P�2 O�A7 

 �����3/0±7/18  ���2� %Q�#�      �A�" ��A, %AP�- �AM* ��

#��� �2I52T �2 I�#A
2H 4/0±18  �A�  �A���    `MA� "� %AQ

05/0 P˂�"��. � o�#���C� "�� ��� . ��, %P�- �M* %#4P�

#�� ��"� �2I52T  U
���5Q50<81/0±25 2�0� �#� �� ���� 

� "�G� '"�* 
2�#� * "� �" ��2d� 	"�+, ��  �A-.  /A0#1� 

�2	� � ���� "5Qt�� �-�.  

 T�� 1. =.I��.� �@$��� 
�.5� c%�6�% �  �0
 V�� �;�" �W*

�KLM � #�"/
�G� NL�O /�.? #�" Onosma Chlorotricum  ��

���&$%�  928.�;()]@: �� �L.� ���(  

�p0_ 

mg/ml 
��-���;�- �P5��#� ��� 

10  3/0± 7/18 5/0± 5/17  28/0± 33/15 

5  5/0± 3/17 4/0± 16  28/0± 14 

5/2  65 /0± 16 7/0± 15  47/0± 7/12 

25/1  8/0± 15 4/0± 14  5/0± 3/11 

625/0  5/13 ± 57/0  6/12 ± 54/0  7/0± 10 

312/0  6/0± 5/12  4/0± 5/11  3/0± 9 

U
���5Q50<  81/0± 25  81/0± 25 81/0± 25 

H2I�#
2�  4/0± 18 4/0± 18 4/0± 18 

-  - - - 

  

 	"�8� U
�\2 �� ����  %Q �-��2���2H    %AP�- �AM*

  �� 	"�A+, �A�" ��,- A��;�-� � A2	� O.chlorotricum  "�

 �p0_10 �20� ��� � ��2 A0� P2 �A#  
" �A�.  ���Q 3"�A* A��� 

 ����� �I�����86/0±5/18  ���2� %Q�#�  ��, %P�- �M* ��

 ��"#��� �2I52T �2I�#
2H 5/0±2/18  �A�  �A���   "� %AQ

 `M�05/0˂P �"��. �C� o�#��� "��  �A�� . AP
�   %A#4P�

   A#�� �A�" ��A, %P�- �M*� �2I5 A2T   U
��A�5Q50<6/0±26 

2�0� �#� �� ���� � "�G� '"�* 
2 �#A� * "� �" �� A2d�   �A�

	"�+, �-. � /0#1�2	�   A� ��A�� "5Qt��  m�A-�  ����A���H 

�� ��5I  �9��2(qI �)"�*�& �� 	"�+,- A��;�-� � A2	�  "�

�p0_ �-. � c��2�#� #�� ��� �2I52T �2I�#
2H ��� 	�5�.  

�#��a  �� D=��MIC �� 	"�+,-��;�-�� P5��#�� �� 
� 

�2	� O.chlorotricum ���. ���Q��� 4P�2 O�A7  I�I %A� A2> 

 �� �����62/15 �25/31 
 5/62 �2���
�7 � ��2 A0� P2 �A#  


���. ���Q��� I�I %� �I�����2>  �� �����25/31 �5/62� 125 

�2���
�7 � ��20� P2�# �� ���� ) U
�\3.(  

 T�� 2. =.I��.� �@$��� 
�.5� c%�6�% �  �0
 V�� �;�" �W*

�KLM /
�G� NL�O� #�" #�" /�.? Onosma Chlorotricum  ��

���&$%�  �!%��Y?)�L.� ]@: �� ���(  

�p0_ 

mg/ml 
��-���;�- �P5��#� ��� 

10  86/0± 5/18 6/0± 16  5/0± 14 

5  5/0± 5/16 5/0±5/14  4/0± 13 

5/2  5/0± 15 4/0± 8/13  6/0± 5/11 

25/1  68/0± 14 4/0± 5/12  5/0± 3/10 

625/0  6/12 ± 4/0  3/11 ± 5/0  48/0± 9 

312/0  5/0± 5/11  5/0± 10  3/0± 8 

U
���5Q50<  6/0± 26  6/0± 26 6/0± 26 

H2I�#
2�  5/0± 2/18 5/0± 2/18 5/0± 2/18 

-  - - - 

  

�#��a  �� D=��MFC  �� 	"�A+,- A��;�-��  P5��A#��  


��� � A2	� O.chlorotricum  ��A�. ���Q A��� 4P�2 O�A7   %A�

I�IAA2>   �AA� �AA����25/31 �25/31  
125 �2��AA�
�7  �AA�

�20� P2#� ��� 
. ���Q��� I�I %� �I�����2>    �A� �A����5/62 �

125  
250 �2���
�7 � ��20� P2�# �� ���� ) U
�\3.(  

 T�� 3.  '%-.�MIC  �MFC /
�G�  /�.? NL�O� #�"Onosma 

Chlorotricum S
�* ��  �� V�?��8.� ]@: �� '���( �
�� #�"

�L.� ��.;  

	"�+,  ��- ���;�-  �P5��#�  ���  
MIC  MFC  MIC  MFC  MIC  MFC  

������Q O�724P�  6/15  25/31  25/31  25/31  5/62  125  

������Q �I�����  25/31  5/62  5/62  5/62  125  250  

  

�#��a ��H     �� 	"�A+, %AQ ��� ��A�� :-
@A6- A��;�-� 

�& '��(� ���Q����� �2�#�.   P5��A#� 	"�A+, %� �4
��  


P5��#� 	"�+,� �2; �& '��(� ���Q����� �2�#�. �4
�   %A�

�� 	"�+,� �"�� � %Q�H   `MA� "� o�#��05/0˂P   �Ap���

"���. �C�� "��  �5�) "��58�1  
2.(  
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%����1.  �@$���Jd!.� �KLM /
�G� e%��% NL�O� #�"  /�.? #�"

O.chlorotricum  �� ��@���(� �.!�.A 928.�;( %�$���& S
�* ��  

 
  

  

  

  

  

  

  

 
%����2.  �@$����.Jd! �KLM e%��% NL�O� #�" /
�G�  #�"

/�.? O.chlorotricum  �� ��@���(� �.!�.A  S
�* �����&$%� 

�!%��Y?  

  

 � a6��`.�� #�.?  

."�82� ����#
�   �)"�A* .�- �A=�<  >A0?   ���A<� "�

 �� �C#
��T 5�  :��;<� 
�
;<��
" ��
�$�  
 ��
"�� .�-

   �A28-� >A\5� ���� �<�? �� �� X5� '��(�  :-
@A6"� 

��2�} �& "�(� ��"�� ��� 	�� ��-�2� �)"�*.  

 ��2^��     4��A\ '��A(� %A� %A\5I ���  
"�� �A�
�$� 
 �A� 

#��� �2I52T  ��A-  7A�;6 "��   	"�A+, %A�  Q�I 
 �A-2 '�A4   �A�

� K�5�2N5P5�7� %�5� �-. �2-�� � %\5I���. ��� 	��. 

	"�+, �-. �2-�� ���� �� �-. �*�B ���. � ���"�2"�8. �- 

5�%#<�� "��* 	��9#�� �"  ���)32.( "����� %� %\5I ��. ��H 

��5� 
"�� '��(� 
 ��� �� �A� 9� A2� ��  $hI �A- A2j  
" �A�. 

 '��(��)"�*�& �2-��� � ���"� "�2"�8. ��- 9�2� ���.  

� "��H Q l
" 
� �� :-
@62 A9� )  TA-�) "�A�#�� ( 


8Q� )�2��
�7�H�50 ( 	"�A+, %Q �� 	��� ����  �A-. ��-

 ��;�-�� P5��#�� �� 
� O.chlorotricum  '��(� �)"�*�A& 

^�#4
� c����  
" �A�.  ���Q 3"�A* A��� 4P�2 O�A7    %A� �4A
�

���Q��� ��#��� �I����� ."�  � "�A�#�� l
"� TA
  	���A�� . 

�, %P�- �M*�  	"�A+, �p0_ "��$� �� ��"  �A- .   �p��"5A�

$#
� �4
�2B  ����)05/0˂P (%� ."5?  %AQ   �;A<� �A��: 

�- �p0_  ���Q ��	"�+,  �-�� %� '"�4, ���� �;<� ���:  	���

%� ��" ��, %P�- �M* �	�(~� �C� '"5=� "�� �2 �#A�  �A�. 

���Q 3"�*��� 4P�2O�7  �� �A�      �A�" ��A, %AP�- �AM* H#A�

J";� p0_ "� �I�  �A-.   	"�A+, /A0#1�    "��A$� 
 �A-MIC 

T)5Q �$� "� �I�%
 ���Q 3"�* �����    �A(� %A� �4
� �I�����

	"�+, �-. ��- A��;�-��  P5��A#��  A�� 
� O.chlorotricum 

d�
� ��� �I.  

�AAA2	� O.chlorotricum �"��. Q�I2'�AAA4 ��AAA7P�2H  


AAA�2�572H � %AAAQ �AAA��AAA�H Q�I2'�AAA4 �"��.  K�5AAA�

#��� 
Q�2���� �& �#Q�� A�����  �)"�*�A&  �A& 
  ��AG#P�� 

�� ����� )29 (#���� �4
� %Q2�-��5  �#A�� '�$#�� 
�92% 

�� 	��  %A�5� "� �-  �A-.   �A� /A0#1�     ��A�� '
�A9#� BA-

�������H �� ��5I =��2� �)"�*�& 	"�+,    �5A\
 %A� �" �-

��H Q�I2'�4 	"�+, "� ��� �4
� �-.  

 CP�M� DQ "� �I�"� ��2�}  �(� ��"���)"�*�&  %�5�

O.chlorotricum  �AAA�� %AAA#<��� '"5AAA= �5�Q�AAAI . "�

%CP�M�       U�A� "� ��"�A78- 
 �A8�� iA�5I %AQ .�2013 

	"�AA+, ��AA<�� '"5AA=  %AA�5� �AA��<
�0Q 
 �P5��AAI� .�AA-

Onosma Khyberianum    �)"�AA* %�5AA� %AA� .
" �AA�

 �5�"��5< A
Q��  �"5rA�   �N�rA�� 
 �AI���#P� �A�"���#P� � d50

<� '��(� d

)"�*�&�  ����� ���� �" ��5�)33.(  
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%CP�M� "� �.  Q���A� i�5I %Q�  ��A�.  A�"���   '��A(�

�)"�*�& �2�572�H 
Q���  A�2�572�H  - �A#�2
"� A
Q� 

�P�
AA�D AA�2�572H #AA�� 
2D AA�2�572H �� 	�AA� j#AA�� 

Arnebia euchroms D� 	��5��� ��   �A<�� '"5= ����
��

�#��a � %Q ��� ����2�572H 
Q�� 
�  A�2�572H P�C< A2� 

�)"�*�& 5*.  ��MIC  �� �����4 �2���
�7 � ��2 A0� P2 �A# 

���Q 3"�* �����  �
�AQ. ��
�Q�� 
� OA
  
�A��;�%   ��A��

� 
 �����2�572H B- �)2H MIC  �� �����8 �2 ��A�
�7   �A�

�20� P2�# ���Q 3"�* ����� 4P�2O�7 ���Q 
���  ���� �I�����

����AA�� m����H AA�2�572H AA
Q�� 
� AA�2�572H Q�I2'�AA4 

D��* ��� %\5I.  D��5,�)"�*�& �\��  ��#
-)34.(  

P��"�� %Q �#��a      %AQ ��� ��A�� �A� :-
@A6 �� D=��

�� 	"�+,-��;�-� �#8Q ���H �2��; MIC  �� �����62/15  


25/31 �2���
�7 � ��20� P2�# I�I %�2> ���. ���Q 3"�*��� 

4P�2O�AA7 ���Q 
AA��� � �AAI�����2�#AA��H P�C<AA2�  �AA&

���Q����� �� 	"�+, 
 ��� ���� �"� � ��2��; MIC   �A� �����

5/62  
125 �2���
�7 � ��20� P2�# I�I %�2>  ��A�.   3"�A*

���Q��� 4P�2O�7 ���Q 
��� BQ �I�����  �AI�H P�C< A2�  �A& 

���Q����� 	"�+, %� �4
� �" �-. �� �A�  ��� ��A�� .  a��A#�

� ���� '�CP�M� ����� %CP�M� H��   	"�A+, �5A� %Q ��� ���

��         ���A� 
 	�A2� HA�� �(~A� '�A42Q�I ���1#A�� "� �A��5I

���-�2  ���� BG�)35.(  

�� 	"�AA+, �AA&�� %AACP�M� "�- �AAp0_ "� �AA��;�-10 

�02� �02� �� ���  �2P�C< �#2P�)"�*�&   3"�A* �� �" ��c��

�#�� %� �4
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Abstract 

Background : Because of the recurrence of Candida infections, their resistance to antifungal drugs 

during treatment, the known side effects of chemical drugs, and the existence of some studies that 

Onosma's genus contains derivatives of alkannin and shikonin that have antifungal properties, for 

the first time, the antifungal properties of Onosma Chlorotricum were compared with antibiotics. 

Materials and Methods: The plant was collected from Koohdasht in July of 2016, and after 

detection and drying, N- hexane, methanol, aqueous extracts of plants were prepared by soaking. 

The antifungal effects of different concentrations of extracts were studied by the disc diffusion 

method and determination of MIC (minimum inhibitory concentration of growth), MFC (minimum 

fungicidal concentration) was done by microdilution method. Antibiotics fluconazole and nystatine 

were used as a positive control and DMSO was used as a negative control . Data were analyzed by 

t-test and one-way ANOVA. 

Results: The mean inhibitory diameter of growth of the hexane extract in concentration of 10 mg / 

ml was higher than nystatin antibiotic inhibitory diameter of growth for Candida albicans and 

Candida glaberata (P˂0.05). The lowest MIC for Candida albicans and Candida glaberata was 

respectively, 15.62 and 31.25 μg / μl, and the lowest MFC for Candida albicans and Candida 

glaberata was 31.25 and 62.5. μg / μl. 

Conclusion: Extracts of this plant showed antifungal effect on Candida albicans and glaberata. 

The possibility of using this extract in the treatment of Candida infection requires the completion of 

supplementary studies. 

Keywords: Fluconazole, Nystatin, Antifungal, Extract, Onosma Chlorotricum. 
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