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A B S T R A C T 
The plant's essential oils have attracted consumers' attention due to their 

naturalness and unique functional properties such as antioxidants and 

preservatives and in some disease treatments. Ferulago carduchorum is a 

native plant that grows in western Iran and was previously used as a natural 

preservative in delaying the destruction of meat and as an antiseptic plant. In 

this study, the essence of Ferulago carduchorum was examined. The 

composition of the essential oil, antioxidant properties, total phenolic content, 

DSC, and FTIR essential oil was investigated by Ferulago carduchorum. To 

extract the essential oil from the sample, the essential oil was distilled from 

distilled water in a Clevenger for 7 hours from the Ferulago carduchorum 

plant. Gas chromatography was used to identify the percentage of compounds 

in chamomile essential oil. The antioxidant activity of essential oils was 

determined using the ABTS free radical inhibition method. The folic acid 

reagent was also used to measure total phenol content. The highest 

composition of essential oils is α-Pinen, which is 30.18%. The results showed 

that essential oil with a concentration of 300 mg/ml (highest amount) had the 

highest antioxidant capacity and the highest percentage of free radical 

inhibition and essential oil with a concentration of 100 mg/ml (highest range) 

had the highest phenolic content. This plant can be introduced as a plant with 

antioxidant properties for the food industry and the treatment and prevention 

of diseases. 
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+� ����, -�.�/#&      +�#01234 -��05617 � �08�.9 )0���4 �0�:�      )�05�7 ;03<�4 =�#0>?�@ �#0*
�A<B   �<�4�� � �,;<�C;�D< � �<C;�E/C+F6&��64 G#14   �C#H I�,;33/+A*#,      �� �0J��E/C K30& .;0<C

�4 M�N&C �AE�� =��;3�B#* ��4 � ;A*C =����� O�C6@ � =#�� �4�@ P�#&  .)0�C P4Q4 =��   �0�6
)Ferulagocarduchorum�4 ;�� IC#�C R#S �� +/ )�C �46� ���, T� (   ;03/    +0� +A0�$, �� �

 IC63@;<�C;�D<U�  +� �� ��C$S �C64 �8�.97V&)�6, ��E* PA7C;<C #�  I�04�� �� � +���C IC63@ +� � 

=����� �7#� �� �4 ���NA�C �<6N@;W �  +8:�X4 P�C �� .;� /#&-�.� Y<��C	 A<B ZC67�  	�<C;�0E/C 

 =C6A24�/ �3* I64�B 	DSC  �FTIR    �C Y<�0�C [C#\A0�C =C#� .)*#, �C#H ������C ��64 Y<��C
 -;4 +� #]<6?/ ��DA�� �� #�X^& "�� +� ��6 ���,7 Y<��C )@��     ���0��3� )0�F .;0� =#�,

�A<B )�:�8* .;� ���NA�C =��, GC#,6&�4�#/ ��DA�� �C -�.�/#&     ��0�4 "�� �C ���NA0�C �0� �<C;�E/C
 �C�B ��>��C� ABTS .;��#, P��8&��C;<C =C#�        6A:�/6�0� P�:60* G#084 �C �0/ �03* =60A24 =#�,

 `�/#& Y<��C �� �6F64 `�/#& P�#AJ�� .;� ���NA�Calpha-pinen  % ICQ0�4 +�18/30  04�   .;0���
 )b?S �� Y<��C +/ �C� I�J< c��A<mg/mL300      )0�*#d P�#A0J�� =C�C� ()0b?S c0<� P�#&e��)

�A<B      ;05�� P�D<�0�4 P�#&e�0� � �<C;�0E/C   ) �C�B ��0>��C� �,;033/���45/7 ± 52/33 �04 (    	;0���
 )b?S �� Y<��C P�3f��mg/mL100   �0?3* =C6A24 ICQ�4 P�#AJ�� =C�C� ()b?S c<� P�#&e��)

)47/6 ± 65/103 I64�B �� .)�C (FTIR ��#, ���#� )�F  P�#AJ�� +/ ;� h\J4 	�?4�@ =��
) ��E/��;�� ��#, +� i6�#4 IBcm

-1 11/3387�6� (�4 ��6 ���, Y<��C .       T0� IC603@ +0� ;0<C6&
�A<B  ����� I�4�� � =#�DJ�� )�F � ;��� C$S )835 �� IC;�E/C  =  .�#�, �C#H ���NA�C ��64 �� 

 
1 �35 � 
6?@ ��#,�j C$S��	 >�Q� 
6?@�  	IC#�&

4k�C �C�B ��DJ<C��	 C 	IC#�&�IC#. 
2 �35 � 
6?@ ��#,�j C$S��	  	)���N5 ;lC�

4k�C �C�B ��DJ<C��	 C 	IC#�&�IC#. 
3 �35 � 
6?@ ��#,�j C$S��	  
6?@ �;>J<C�

$m&�	+ �� ��DJ<C��; AJ���	 C 	IC#�&�IC#. 
4 � ��#,�)E ��3��	 � ��DJ<C��
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1 - � )�   

+� T� o�6A4 �69  0�F �� =;�:6& =����C� 
��� =C�C� I�  V0J34
#� +/ ;3AE� ����,     QA30� � I6�0�e64#* ���0�, `0�/#& p��C

�;� ;<C )Handa, 2008 .(  �04 I�0J< -�^�^2&     	���$0� +0/ ;0��
��FB +���C 	�� ���6�4 	 �� =Q.� �     C� �03S ���0E� ��C$0S j��34 ��

�4 ��>J& ;3��    P�4�0A�� qC60<C �4�0� +/     =C#0� =��#0W =�0�
;3AE� I�E<C �A4k� (Orhevba & Iwunze, 2013). 

    =#0A�� =��,��0� I;0� �� �8�.9 )���4 ��:� +� ����C� I����,
 � ;<�C���C64 `?SC ��  +0� C$: .;3AE� +A�C67�< O�C6@ ;H�*   Z6017

=����� � �<e69 G#14 ��C64 �� �4 `��34 ���E� P4Q4 =��  .;3���
��� ��      G#014 ���0,B K�CQ0*C �0� #0�7C =��    �C ���NA0�C I�,;033/

 � ����, =����C�+� �69 �?/ ����C#* +� �8�.9 =��   =#�D�0J �69
K�CQ*C  +A*�� )�C (Carabias-Martins et al., 2005).  

Y<��C ��  =6� =C�C� +/ ;3AE� �;�f�� � �8�.9 	�C#* �&�.�/#&
 #X84 I����, �� � ;3AE� h\J4 � =6H+�  IC63@  +�6<�r )�:6��A4

 ��>J&4� ;<6� .IB �� se6�84  ��"�� �� ��\� �� RB �� #�X^& =  +0�
)�� 4� B�;3 .Y<��C �� +�  IC63@ <6N@;W� �;33/ +A7�3�   �;0�    ;0<C

C#��  ZC67 =C�C�#A/�� ;W   	t��0H ;0W 	= �;0W�p�#  � �0���C� 	
 ;3AE� =6H #X@ =C�C� �Al �  I�#0/ ���0�464 �� �   �C )0b*�24

 �C64C$S�� +�  IC63@ 4 ;W�R�#>   �04 ���NA0�C   .;<;0�  �C =���0E� 
Y<��C   -�.�/#& �� 	��� ;W
C�B K\� 	 R��A:C;0W   � �0��u�C ;0W 	

�� Yl �;33/  �8W64;3AE� . 	)8�.9 ��Y<��C ��   �� �0��4 K^<
 I����, �C )d�Nl+�  IC63@  	=#A/�� ;W�;W�p�#   � t��0H ;0W 	

�#Jl K/  �N�C4� ;33/ . P�3f����<B  �04 =��C64 ��   ;03<C6&   v0@��
 ;<6� -C#Jl R$F�� �  ���E&��#, <�J*C +0<C� � �   �03/C#�  K0^<

�4 �N�C ���4  ;33/    j0*� v0@�� R6?X4�0< ��C64 �� +A.:C �   -C#0Jl
4� ;<6� .Y<��C ��  +/ w?A\4 #X84 I����, �C se60�84   �� Q0/#�A4

 =���600J/ ;003<�4 
#00, x9�0034;4�+00<C#A C ;3A00E� =#�00E4#, � =
 [C#\A�C4� ;<6�  +/��<B +�6/�4��* �C ���4 K\�1 A3� I�J< C� �

4� ;3�� .Y<��C ��  � �e� 	�C#* 	j��4 +0�  -�;0<    �� �60?24 	�0D<�
 �� �6?24 	��#kl� �� � �:B =se6�84    �C #0A�/ +A�0E<C� =C�C�

 RB;3AE� Massotti et al., 2003)(. 

��<B 4� ;3<C6& +�  ���+?  =
��&  
C;<C �� ���, = +0�   IC603@   ��0y4 
    )0�6� �0� R60 � +J�� 	�6�4 	+<C� 	+7�� 	z#� 	�, 	+<C6F �0�<B 

 �� � ;<6� QA3��6?� �� 	�2�#& =�#Nl �� 	��<�/ �� 	 �6?0�  �0� =
 �� �4�;��C{#/ �� =�;S C �� Y<��C [C#\A�C "�� .;<6� �#�7| =

                                                           
1
 Pharmacopoeia( 

 R�\A<C IB �C ���NA�C q6< +� +F6&4� �6� .+�  IC63@  ��y4  [C#\A�C
  ��0\� �0� #�X^&     ��C� }�F#0& -�0./#4 =C#0� RB 04�  �60�   =C#0� �

���NA�C �� �� [C#\A�C 	Y<��C �C =#X@ =�kl �� =�#� )���  �
 �� -�H�C ���,�= E/C�;  
�]<C �<C#2� M6* P�#/4� �6� ~ P�C#��3�

 ������� -��N&Y<��C  �0�      [C#\A0�C ���0\A<C "�� q60< p�0�C#�
 -��N&FC#\A�C �6124 .��C�� 4� ;<C6&    q60< � )0��/ 	)�N�/ ��

   �0J��� �0lC#4 	+&6� 
C;<C 	{�7 `�/#& 	��?HC +� +F6& �� -�.�/#&
 -��NA4 ���,;��� (Massotti et al., 2003).  
) ��6
�#/����/6,e�#*( � �460� ���, T  IC#0�C   +0/ )0�C  ��

R#S �6J/ �4 ;��   .;3/ +A0�$,��    ��0�, P0�C +0�  IC603@  U;0<�C;�D<� 
 +00� �� �008�.9 7V00&#�   �004 ���NA00�C )00�6, ��00E* PA7C;00<C  ;00� 

(Golfakhrabadi et al., 2015). ��#��  =��
�]<C �;�   K0\� #�
 P�C ��C6�,���  �4 I�J<   ���1@ � PS�� 	;�� +0�  )0��  �;04B   P0�C �C

  �C ��e�0� ICQ�4 =C�C� ���,� P�#/��;0�   ) P�#&6034 =�0�8/93  �70 
 �0004 (;0005��  ;000��� (Rustaiyan et al., 2017) .��000�, 

 
�#/����0/6,e�#* �C  ��02:  ���0�,	=�6:6*�64  	�0N?@  	�0��� I�;00� 
	{#/ 	���AE�C 	�#N34  �0�  +H�0�  �0���  �C����0� �  q�0N&�C 61  �0& 151 

A<��� #A4 4� ���.; ��6 ����, 	�#�&Q.�  "607  #0X@  60� � � =C�C� 
+H��  C= ���E� w�X:  )�C� ��  I�A0E�6/  �0�=  G#0� , 0�# �  Q.0�#� 

p#,C� �� �1* ���� � )J�.���C ��C�C  �0�   I�04�  �0� �� 0�K   t��0H
	�/C�67 	Y*#/ �#& ��6/ � #D�� I����, ����C� K��� �67 C� ��SB 

��#/ � #�@ IB #AJ�� ��4 T� �C ���]& �<�  ;03/ )Jahantab et al., 

2011.( �� ��� ��= #�7C �7#� 	I�^^24  0��#��  �0���  Z6017�� 

�C64 �#r�4 =CQFC w?A\4 P�C ���,  
�]<C��C�  ;0<C. ��  �0��#�  =CQ0FC 

PS�� Y<��C +7��#� ��= ��C6� P�C ���, �C;8& ��  +0��  ̀ 0�/#& 

+/ 7/89  ��>J& C� CQFC ;5��4� �C�	  +/ ;� �����3�1/77   ;05��
 � P�#&6<64 IB6/12 Y� ;5��  ��6/ �6� P�#& (Golfakhrabadi 

et al., 2015). P�3f��     Q0�< ���0H ;0W � =#A/�0� ;W )�:�8*  ��
  )0�C �;0� "�CQ, ���, P�C ��64 (Hosseini et al., 2013) .  �0�C

���^JH �� `9 �A3� �C P�C ���, +�   IC603@  +0���C  ���NA0�C  ��60�< � 
�, ��= ��� �;J< = IB #X84 �� I�#/ PS�� �<C6�l � ����C#*  �0�= 

=#�� �4 ���NA�C  ;<�#/. ���, ��6 �C I�4�  �0�=  ��;0H  +0�   -�605 

�A3� +�  IC63@ 	P>E4 ���  �;033/ � ��  I�04��  
#0/  �0�= ���� � 
;����6�� G#14 4� ;�.  P�C���,  �C �>�P�#A��  �C604  =C#0�  ;0�:6& 

#X@ � 
#/ 4� ;��� � "�CQ, ���� ������ =  #0rC   ��A0�C �,;0<�C���� 

	P�:6/ -C#rC T�E/6&6A�� � )�:�8* ���#>�4;W �  0A<B�  0E/C�<C;� 
IB �6F� ��C�.(Jahantab et al., 2011) 

#W�l K���� �C G;�  -�.�/#& P��8&���, Y<��C ��6   +0�



=#�H  :IC��>�� ���#�� A<B ZC67� E/C�<C;�  ,��� 6�� ...  46 

 

   IC#0�C �460� ��0�, IC63@    �0A<B )�05�7 ���0���C �    �<C;�0E/C �
 �?3* =C6A24�>�Q�* -��5617 �- Y<��C ��������4  .;���  

  

2 -  � 0(� J�� ��  
  

1-2 ��  !�"��# 
  
 ���,6�� )6,e�#* 
�#/����/   -�0@�N&�C �C �C�#07 ��4 #7C�C �� (

 ��J<�4#/ I�A�C �� I6AE�� #��j�F ��B �>� .;� =���&   P0�C =
 =C�C� � #X84 ���E� 	���,+H�� �� #0� � �#& = RB )0E� . +0<6,  =

+<6,) 
�#/����/     
60?@ ��D0J<C� 
6���0�#� �� +/ (IC#�C �46� =
����C�  ����� )3054(  	;� ���#��� .;� ���NA�C K���� P�C  

  

2-2 ���" $��%&�% 
  

 �C Y�j�F ��B) ��6 ���, =6,e�#* 
�#/����/ 	(1:�7�<�  �0�  �C
 -�.�/#& �� #��m& ��]�C �C =#�,6?F =C#� .;<;� C;F ���,IB ���, 	

+� �6b34 TJ7  .)*#, �C#H +��� �� P�4� =�� 	I;� +H�0�  �0� =
) ��6 �#&6,e�#* 
�#/����/ +AN� �� -;4 �� (+� �69  �� �4�/

���+  TJ7  ���, Yu� .;<;�TJ7  �;0�  +0�  �60b34   �� ���NA0�C
�4�B�K ��  .;0� =�C;�D< T���& � T37 	TJ7 o�24 �� , 0��� 

TJ7 �;� Y<��C I�4;<C� K�CQ*C )�F      �0H#� R��0�B �0� =#�,
sk4�/ .;� ��6�  

  

3 -2 ()��  ��# $� *%�� 
&��+ )-�.���!�&#/�.0(  

�&�+     =��0���C� �;>0J<C� =�63,6/�04��* ��DJ��4�B �� Y<��C =
     .)0*#, -�605 IC#0�& �>0�Q� 
6?@ ;lC� �4k�C �C�B ��DJ<C�

 ���,6�� )
�#/����/6,e�#*R���B (  #]<6?/ ��DA�� �7C� �;�
       -;04 +0� �C� RB �0� #0�X^& "�� �0� � ;0� ��C� �C#H7   )@�0�

Y<��C  G#d �� � ;� =#�,��+J C 0f\� �� �#�& =  =�04�) ��4 
  =C#00� (p6�00E?� +00F��I6004�B �00�=  ;00� =�C;00�D< =;008� 

(Golfakhrabadi et al., 2015).  
  

2��  1 .)b?S Y<��C =�� #W�l K���� ��  
  

�%&�%   4�5�� *%��)mg/ml(  
1  300  
2  150  
3  200  
4  100  
5  50  
6  5/12  

4-2  78889��.)�888:)�+ ��888���  *%888��&�888�+ 

)-�.���!�&#/�.0(  

 Y<��C[C#\A�C  �;0�   ��0�, �C6 0�� ) 
�#/����0/6,e�#*  �0� 	(
   �0� �*C#,6&�04�#/ ��DA�� �C ���NA�C9 0�w  c30�    =C#0� �04#F

/#&� ̀�� =>J&�� �;3��  Y<��C = ��604  0��#�  )0*#, �C#0H � 
(Sjjadiet al., 2012).  

  

5-2  <�0.= ���>)�%"? @���%��*%�� ?  

 x�^2& P�C ��+� �6b34  )�*#d ���#�A<B� E/C�<C; ���, Y<��C �
"�� �C (
�#/����/6,e�#*) ��6 ABTS ��>��C� .;� ���NA�C 

ABTS �l ��  ����A� O#84 �� � RB �� I�#/#�  -�N:60�   �09
 -;412  �&16    �609 �� R$0F Yu0� .;� �5�l )@��     [604
734  -;4 �9 ;�Au� �6�l �� #A46<�<5 +� +^�H�   �;0��CQ�eC +?���

;��#, P��8& (Kaushik et al.,2007).  
  

6-2 +� +�0 
�&�B� ���>)  

��C;<C ,�#�<� "�� �� �/ �:63* -�.�/#& =    6A:�/6�0� P�:60* �]3�
 C;A�C .;� 
�]<C1/0 4�?� :�#A  �� Y<��C �6?24 �C5/0 4�?� :�#A   G#084

 � P�:6*7 4�?� :�#A #X^4 RB C�  ���0�   i60?\4 #0/   -;04 +0� � ��8 
    Yu0� � ;0� ��C� �C#0H o�24 =�4� �� +^�H�5/1 4� 0?� :�#A  ��;0�

% -�3�#/20 i6?\4 �C ;8� � ;� +*�WC #X^4 RB �    -;04 +0� I�#0/   
2  � o�24 =�4� �� )@��+� �C���   �60< +0D<   +A0�C�    Yu0� � ;<;0�

 R$F��<B  ���69   [604 765       ;�0�C T0�:�, �C .;0� �;0<C67 #A46<�0<
+� IC63@ ;� ���NA�C ��C;<�A�C Jahantab et al., 2011)(. 

� =
C. V

�
 

 

7-2  +��9) � D.��.0 E�F!&0�� )FTIR(  

 �C ������� ��A7�� Q�:�<B =C#�9�w c3� I���4  Q4#H +��6* ��;.& 
)FTIR( ;� ���NA�C ���;24 .�F64 �;@ cm-14000  �&500 �6� 

(Arisianti et al., 2006).  
  

8-2 �%"�H���.#5 ?�IJ) ?:��! ?)DSC(  

+<6�< �&�C#l Q�:�<B    
�0]<C �?0W�N& �J��� �]3��4#, "�� �� ��
;� �C;^4 .4  �&8 4�?� 
#,   ��DA0�� �46�3�46:B +2N5 �� +<6�< �C

 ��C� �C#H;�  
#0, �       )0��r )@#0� �0� ��DA0�� I;0�10   +0F��
 �#AE, �� +^�H� #� p6�E?�30  �&400     )02& p6�0E?� +0F��

I600,�B ��00,  I�00�#F �00�20 4�00?� :�#00A  ;00� 
�00]<C +00^�H� #00� 
)Arisiantiet al., 2006(.  
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9-2 5H)��  � �B)�+ 
!�"  

 ��C;F �C ���NA�C ��Q]&�+  � ?2&�� ) Y<���C�ANOVA	(   Q�:�0<B
��C� ��  +E��^4 � )*#, -�654�D<��P ��  �C ���NA�C ���^4� +0E  =

P�D<��4  Duncan   �0� Q�:�0<B .)*#�$� 
�]<C  �C ���NA0�C 
#0<  �CQ0*C 
=��4B  SPSS Statistics,Version22c��A< � ;� 
�]<C  }X� ��

 I�3��9C05/0 .;<;� "�CQ,  

3- L��%  

1-3 >)��� �.)79� *%�� 

 ��;F2 /#&-�.� +� )�� :�<B �C �;4BQ�  *C#,6&�04�#/�  ��0,=-   �0�
 �6A>&� �4#F, Y<��C��� 6�� )�C �;� ��C� I�J<. 

 
 2�� 2 ./#&-�.� , Y<��C �� �6F64��� 6��  

  

�!�M 

 4�$!��$�
 

)(���N�  �O!� P��.) -% 

1 895/6  18/30  alpha-Pinene 

2 02/11  61/18   trans-beta-Ocimene 

3 601/22  52/9  Bornyl acetate 

4 268/10  64/5  Cymene 

5 783/11  72/4  gamma-Terpinene 

6 909/8  83/3  beta-Myrcene 

7 649/15  23/3  trans-Carveol 

8 295/7  11/3  Camphene 

9 434/10  93/2  Limonene 

10 208/30  54/2  GERMACRENE-D 

11 655/16  97/1   trans-1,8-Dihydroxymenth-2-ene 

12 326/11  90/1  cis-beta-Ocimene 

13 296/8  78/1  beta-Pinene 

14 125/34  14/1  Geranyl isovalerate 

15 326/33  89/0  Geranyl isovalerate 

16 405/15  88/0  CIS-VERBENOL 

17 172/8  86/0  Sabinene 

18 033/31  81/0  Benzene, 1-ethyl-2,4-dimethyl- 

19 548/13  77/0  LINALOOL L 

20 466/7  67/0  verbenene 

21 51/49  57/0  Suberosin 

22 773/15  54/0   trans-p-Mentha-2,8-dienol 

23 881/14  53/0  NEO-ALLO-OCIMENE 

24 693/17  49/0  BETA. FENCHYL ALCOHOL 

25 527/6  47/0  alpha-Thujene 

26 5/16  38/0  BORNEOL L 

27 386/9  23/0  1,5,8-p-menthatriene 

28 599/9  15/0  DELTA.3-Carene 

29 351/6  12/0  Tricyclene 

30 874/9  12/0  alpha-Terpinene 
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2-3 ?�%" <��>0 *%�� ?%���@��  

 �>�1   I�0J< C� �C�B ��>��C� ���4 ;5�� � Y<��C )b?S P�� +X�C�
4� �A<B )�*#d .;�� �C�B ��>��C� ���4 �<C;�E/C ABTS   +0E��^4 ��

 ��E<�A� ��A<B�  Y/6:�#& �<C;�E/C+�  IC63@     .;0� �0��#� ��C;<�A0�C
+<6�< R$F ICQ�4  �� ���69  [64 734 .;��#, )�C#H #A46<�<  

  

  
 +�M1 .�C�B ��>��C� �,;33/���4 ;5�� � Y<��C )b?S +X�C�  

  

 ��;F3 �A<B )�*#d P�D<��4  �<C;�E/C`El#�   � Y/60:�#&
)b?S =C#� �C�B ��>��C� ���4 ;5��   �0�6 Y<�0�C w?A\4 =��   

 I�J< C�4� .;��  

 
 2�� 3 .�A<B )�*#d ICQ�4 )b?S p��C#� �C�B ��>��C� ���4 ;5�� � �<C;�E/C Y<��C w?A\4 =��* )±SEP�D<��4(  

  

 <Q�R) *%��mg/ml(  ?�%" <�0.= ��S%�� *���.) P@T.� ?%���@�� ��$" 2����! !(� �O!� ��S%��  

5/12  0c 17/4 ± 59/1  c
 

50 058/0 ± 005/0 bc 32/13 ± 68/0  bc
 

100 12/0 ± 02/0 ab 59/21 ± 61/2  ab
 

150 107/0 ± 032/0 abc 82/19 ± 27/4  abc
 

200 099/0 ± 097/0 abc 86/18 ± 83/12  abc
 

300 21/0 ± 057/0 a 52/33 ± 5/7  a
 

* P�D<��4 �384 -��N& =��4B #b<�C +��J4 G#l T� �HC;l =C�C� =�� ) ;<�C;< �C�05/0P≥.( SE=Standard Error
  

  

)00b?S �00� Y<�00�C +00/ �C� I�00J< c��00A< mg/ml300  =C�C�
�A<B )�*#d P�#AJ��  #� �<C;�0E/C  0:�#& `0El6  P�#&e�0� � Y/

 P�D<��4   h\0J4 P�03f�� .�6� �C�B ��>��C� �,;33/���4 ;5��
d ICQ�4 +/ ;�#�A<B )�* :�#& `El#� �<C;�E/C6 P�D<��4 � Y/

 )0b?S �� �C�B ��>��C� ���4 ;5��   =�0�5/12 	50 	100 	150  �

200 �384 -��N& ���� Y<��C ;3A�C;< �C� )05/0≥p(.  
  

3-3 *%�� !� ?��0 
�&�B� ���>)  

 �C�6�<2 +X�C�        I�0J< C� Y<�0�C R$0F ICQ0�4 � )0b?S P�0� =
4� ;��.  

  
  

y = 0.0836x + 7.2272

R² = 0.6492
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 +�M2 .+X�C� R$F ICQ�4 � Y<��C )b?S P�� =  

  
I��� +<6,  �C�6�< �� +/2 +blk4  �4  R$F ICQ�4 P�� 	��#,

� .��C� �6F� ��^AE4 � �X7 +X�C� Y<��C )b?S �+ =�69  �� +/
�4 K�CQ*C Q�< R$F ICQ�4 	Y<��C )b?S K�CQ*C .;���  

 �C�6�<3  I�J< C� ;��C T�:�, ��C;<�A�C �32344�  .;�� "��

P�:6*- A:�/6�����C;A4 �C 6 #& P�"�� ��= ��C;<C ,=#�   -�0.�/#&
4 �?3*� ;�����lC 	"�� P�C �� ��/ p��C .=  o�6& P�:6* G#84

�B Y>?u�/ ��]�C � ����?H o�24 �� �?3* -�.�/#&� �<� )�C.  

  

  
 +�M3 .;��C T�:�, ��C;<�A�C �3234  

  
 ��;F4 )b?S ��<��C ;��C T�:�, ���84 =0C� ��6 Y    
 I�J<4� .;��  

  

y = 0.0015x + 0.148

R² = 0.9419
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 2�� 4 .�?3* -�.�/#& =C6A24 `El#� ��6 Y<��C �?�4  �?�4 #� 
#,   #A�:;��C T�:�,* )±SEP�D<��4(  

  

 *%�� <Q�R)mg/ml(  ���� U��# 2�>� <Q�R 

5/12   
c29/0 ± 41/65 

25   
c00/0 ± 29/71  

50   
b59/0 ± 71/85 

100   a47/6 ± 65/103 

* P�D<��4 �384 -��N& =��4B #b<�C +��J4 G#l T� �HC;l =C�C� =�� ) ;<�C;< �C�05/0P≥.( SE=Standard Error 
 

p��C#�  c��A<+� )�� �;4B  �0��#� �C    #0� �0?3* =C60A24   =�03.4
      �00� Y<�00�C +00/ ;00� h\00J4 ;�00�C T00�:�, ���0084 )00b?S

)b?Smg/ml100  T�:�, ���84 )b?S ICQ�4 P�#AJ�� =C�C� 0�C;� 
) +/ ;� h\J4 P�3f�� .)�C (�?3* =C6A24)b?S  �0� =5/12  �

25  #D�;>� �� =�C��384 GkA7C Y<��C;3A�C;< )05/0≥P.(  

4-3 �%L� �!.� $� +OT? FE� ?H�� 4��� 5�.N  �

H���.#? :��!? �IJ)?  

 �C�6�<4 9w�FTIR ��6 ���, Y<��C 4 I�J< C�� ;��. 

  

  
  

 +�M4. 9w�  FTIR��6 ���, Y<��C 
  

�T� =�� 9 +� i6�#4 h7��w�  ��;F ��5 +�C�C  .)�C �;�  
  

  

 2�� 5. �T� =�� 9 h7��w� ;.& �� �#��#*�� �6*Y<��C +� 
  

��%&�V   &� ��W? )1 - cm(  

OH �JJ/  11/3387  

CH �JJ/  04/2928  

COO- I��^A4�< �JJ/  99/1735  

COO - JJ/� I��^A4  06/1246  
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�>� 5 �A<c� �5�l �C ��#�� ]3��4#,� J���� ?W�N&� C#�=  
4 I�J< C� Y<��C� ;��.  

  
 +�M5 .-C#��m& ;<�� ]3��4#,� J���� ?W�N&��6 Y<��C � 

  
 �C�6�<5 ]3��4#, 
C#,64#&� J����  ?0W�N&�  , Y<�0�C ��0� 

6�� ���;24 �� C� = �4��� 30  �&400 +F�� = E?�p6�  I�J<
 04�  ;0��.     �� Y<�0�C �C�600�< +0� +0F6& �00� �04�= 74/55  +00F��

 +/ T�4#&�;<C T�� p6�E?��C +� i6�#4 )��    +0<6�< RB PA0*�
�4 C� Y<��C =��* #��m& =�4� � )�C  ;��.  

  

4 - K;�  
  

1-4 +�&� *%�� 79��.) 

  �00�6 ��00�, Y<�00�C ��q600�]4�� 30   �C ���NA00�C �00� `00�/#&
   +0/ ;0��#, �����3� =��, �*C#,6&�4�#/  ��;0F ��2   �;0� ����B

�C;^4 P�#AJ�� .)�C ���3� -�.�/#&��  �;0�  +0�   `0�&#&  +0� x0?8A4    
α-Pinene  �00�18/30 	;005�� trans-β- Ocimene  �00�61/18 

;5��	 Bornylacetate  ��52/9  	;5��Cymene  ��64/5  ;05�� 
� γ-Terpinene  ��72/4 ;5��  P�� �� .�6�10  `�/#&"�CQ, �;� 

 `00�/#& ��Limonene  �00�93/2 � ;005��  D-Germacrene �00�
54/2  �67 +� C� ICQ�4 P�#A�/ ;5��.;<�C� Z�1A7C 

�� +8:�X4   =C)�:�8* �>��6:6�� � `�/#& PS�� �E<��C  ��0�, 
Ferulago carduchorum C� ��64 ���#�  �C#0H  ;0<�C� . c��0A< 

�5�l I�J< �C� P�#AJ�� `�/#& PS�� �E<��C(z)-β-ocimene 

 )3/43 ;5��(	 α- pinene )23/18 ;5�� (� -�A�k�<�6� )98/3 

;5�� (�6� .�� P�� 43 `�/#& �����3� 	�;� P�#&6<64 �� -�.�/#& 

`:�S  ;<�6� )63/84 ;5�� .(PS�� �E<��C #rC ���H  ��F6& �� #�C#� 

C;�;<�/ Y<�>�.:B )�C� Golfakhabadi et al.,2015)(.  
  
2-4 <�OX ?�%"  +�&� *%�� ?%���@��  

     =�C;0�D< ���� �� IB )0�N�/ � ��C$0S ���04 �3��C �Nl ���#4C
 +/ )�C =#4C+< ��3&     P�:6n0E4 � C$0S )8305 P�11\A4 +F6&

   +0>?� 	��#0/ `?F �67 +� C� ���6J/ )4k� 0��    IB +0� ��F60&
4�  -�4;5 ;<C6&IC#.F $��< � �#A3/ Q/#4 .;3/ ��C� +84�F +� =#�

 	��C$S -e6124 #� -��b<A<B�  IC;�0E/C     IC603@ )02& C � �0�
00<��Q*C�  ��C$00S =�00�+00^.9 ;003� � )00�C ��#00/ =�00�<B 004 C� �C6

)00b*�24 �;0033/  IC6003@ 	C$00S =004�   �C ���NA00�C ���#004C .;003/
�A<B IC;�E/C P�4�A�� #�b< �8�.9 =��  =��A 	C 	E � P&���/�A� 	
�A<B IC;�E/C         P0�C I��Q0*C �0� � )0�C �;0� #A0J�� ���0�, =��

��# +� -�.�/#&   P0S�� s�0561\4 � ��     q�.0�C#�S ���0�, =�0�
�4 K��/ I6��C;�E/C ICQ�4 ;��� .(Scott et al., 1997)  

P� � IC��>�� �� ��� 2008 )�*#d �A<B  �<C;�0E/C  ���01@ 
�:6<�&C ���, )N� ;3� �3�C� � �#���/ IB ��  P0S��  
C��0�   �03�4� C� 

��64 ���#� �C#H ;<�C� .���1@ = ���, )N� ;3� �3�C� ��  �6<�0&C 95 
;5�� [C#\A�C ;� .P�C ���, =C�C� )�:�8* �A<B �<C;�E/C  ��607 

)�C +/ �� "�� DPPH	 �A<B  �<C;�0E/C  �0/ �  ��0�4  ��0>��C� 
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��E/��;�� ��C;<C =#�, ;� .T� �DAE.�� ).y4  P�0�  K��0/ 

)b?S � )�:�8* �A<B �<C;�E/C ���, )N� ;3�  C;0��  ;0�  +0/  �0��H 

p��H ��BHT  ;� � T� �A<B IC;�E/C `��34 =C#� 
C���  �03�4� 

+A7�3� ;� .K��/ I6��C;�E/C )2& -��b< "�� K3/C� �C64 

T��6A����6�& ;��C �6� . ��0�,  )0N�  ;03�  �03�C�  ).0E<  +0� BHT 
I6��C;�E/C ��;�u�: C� +� ICQ�4  �0��H   ��F60&  K��0/  �04  ;0�� 

(Pan et al., 2007) .�� P�C x�^2& +��J4 +8:�X4   #W�l�� ��A<C 

P�C +]�A< �5�l ;� +/  -�0.�/#&  �:603*  �60F64 ��  I�0���, �C 

)�*#d �A<B �<C;�E/C ���H ��F6& �C��67#� ;3AE� +� =�69 +/ �� 

P�C x�^2& Y<��C ���, ��6 ).E< +� �A<B IB;�E/C =�� =QA3� 

)�5�7 �A<B �<C;�E/C =#&e�� )�C� � P�3f��  +��0J4  x0�^2& 

#W�l h\J4 ;� P�� )b?S � )�5�7 �A<B  �<C;�0E/C  Y<�0�C 

+X�C� = ��^AE4 �6F� ��C�. 

�� 
�]<C +8:�X4  �� �;���� 1390 ZC67 �A<B   �<C;�0E/C �� 
+<6, ���, ��6  C��� �� �AE�� �;4 ��64 ���#� �C#H ;<�C� .�� 

P�C x�^2& �C;^4 �/ -�.�/#& 	�:63* ��;��6<�k* �  ICQ0�4  ���04 
TJ7 [C#\A�C �;� �C �� +<6, = �&e6D<B � �3�A:6��� ��C;<C  =#0�, 

;� .-��5617 �A<B �<C;�E/C P�C �� +<6, �� �� �AE�� �;4 :+� 


C� PA7C;<C ��>��C� =�� �C�B �� ���NA�C �C "�� DPPH � ���#� 
-�;H �,;33/��lC P��8& ;��#, .�/�C;^4 -�.�/#& �:63* p��C#� 

#DJ3/C� P�:6* 	6A:�/6��  �/�C;0^4  ��;0��6<�k* = ���04  T0J7 
��C;<C  =#0�,  ;0�      �0A<B -�;0H #D<�0�� �05�l c��0A< �   �<C;�0E/C 

���1@   �6� �;� [C#\A�C =��(Rosta et al., 2011).  
  

4-3 +�&� *%�� ?��0 
�&�B�  

 c��A<+� )�� �;4B �C� I�J<  +/ �?3* =C6A24 =C�C� ��6 Y<��C
���H +blk4    � )0�C =C    )0b?S �0� Y<�0�C100  �0?�4     #0� 
#0,

 �0?�4    #0A�:    T0�:�, ���0084 )0b?S ICQ0�4 P�#A00J�� =C�C�00�C;� 
)(�?3* =C6A24 )�C � )b?S  �0� =5/12  �25    GkA07C Y<�0�C

#D�;>� �� =�C��384 ;3A�C;< )05/0≥P.(  
�8:�X4-�J<�4 I    �k0l +0/ ;0��   =�0�6<�A4� C�6<�& ��� 6N<| #� 

C�6?� �7� ��= ����,	I �.�/#&- �8�.9 +�6<�r 63* �4���  � �000000�
k*���;��6<= #AJ��= C� C#\A�[C �4 � ;0000000003/ CP� Q�4IC #� =C
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�C�6�<  �� Y<��C�4�= 74/55 +F��    +0/ T�4#&�;0<C T�� p6�E?�
�C +� i6�#4 )��   �04 I�0J< C� )E� +<6�< RB PA*�    ;0�� �  =�04�

�4 C� Y<��C ��* #��m&  .;��  
 

5 - ��&+
 ��&'  

  ̀ 0�/#& Y<�0�C �� �6F64 `�/#& P�#AJ�� α-Pinen    ICQ0�4 +0�
%18/30 4� .;��� P�C  )�5�7 =C�C� `�/#&�A<B �<C;�E/C  ��67

�4 ;���  I604�B c��A< p��C#� K���� P�C �� . �0A<B  �<C;�0E/C  �
    i�0.&�C 	�0�6 ��0�, Y<��C �� �C�B ��>��C� �,;33/���4 )�?��H
  ��0>��C� ���4 ;5�� -C#��m& � Y<��C )b?S -C#��m& P�� �A.y4

 	;� �;��J4 �C�B+� =�69 +/  )�?��H 	���, Y<��C )b?S K��/ ��
 �C�B ��>��C� ���4 Q�<s�A.E<  �/�4  �60�    �0�6 ��0�, Y<�0�C �� .

 ��>��C� ���4 ;5���B �� �C)b?S �� =300-200  �0?�4     #0� 
#0,
�?�4   #A�: GkA7C384�  +/ ;<�C� #D�;>� �� =�C� 04�    +0]�A< IC60&

 )�5�7 +/ )*#,�A<B �<C;�E/C  �� ��3& Y<��C P�C )0b?S  �0� =
 #&e�� �C300 �?�4  �?�4 #� 
#,   #A�:���H +blk4 )�C ~   ;05�� �04C

 �� �C�B ��>��C� ���4)b?S �� =200-5/12 �?�4  �?�4 #� 
#,   #A�:



 +4�3?1*)E��  	��#]& =�6<�F ���3������� ��� ���� 	
��� ����� 	1402 )54-43( 53 

 

 GkA7C #D�;>� ��384� ;<�C;< =�C� +0/ ~      )0.y4 +0X�C� #04C P0�C
 I�J< C� �C�B ��>��C� ���4 ;5�� � Y<��C )b?S4� ;�� (Nori 

et al., 2017).  Y<�0�C +/ ;� h\J4 K���� P�C ��   �0�6
 )�*#d =C�C�A<B� �<C;�E/C    ��e�0� �C�B ��0>��C� ���4 )�5�7 �

C.)� ;�:6&C���>�� =�� �C�B �� /�A<B ���&C6& K��  #]34 �<C;�E/C
�4 �J��E/C K3& +�  �6>:64 +� `��B `.� � �6�    �6?0� =�0�

P�n&�#� ;3<�4 �4 T�n?/6< =��;��C � �� .�6� C#��3�  IB �#0A3/ P�
 �C ���NA00�C x00�#9 �C �C6004B�00A<    �� GC;00�C �C �00>� �<C;�00E/C

=����� �#A3/ � =#�DJ��  .)0���  P�;0�     Y<�0�C P0�C �C `0�&#&
4�  IC6&+� IC63@ A<B� IC;�E/C   P�03f�� � ��C$S �C64 �� �8�.9

.�6�< ���NA�C ����, ;34�6�C#* -e6124 ;�:6&  
�� -C#rC +� +F6&A<B�  �<C;�E/C �0��H   �60.H   ��0�, �C 60,e�#* 


�#/����/  
�]<C �C ;8� ��4�BK�  =���>&�?� ) ;3<�4��  0��3� (�

 ���3J��4�  ���, P�C �C �;3�B �� �6�+�  IC63@  T�A<B�   IC;�0E/C
P�QD��F �� .�6� ���NA�C ��C$S j��35 �� �8�.9    `0�/#& I�60�<

A<B�  ���, P�C �8�.9 �<C;�E/C+� �F =A<B� IC;�E/C  �@6314 =��
 	��C;A44� �#/ ;�:6& ;34�6�C#* =C$S IC6& ��k@ +/   )�05�7 #�

�A<B   =#�DJ�� =C#� �<C;�E/=����� �C .;3��� ;�N4 �� ��  ��:� +�
 q6.X4 =6� ��6 ���, +>3�C���H �F6&�� 	��C� � +� +F6&+^���  =

 ��6 	�A3� `9 �� ���, P�C �C ���NA�C4�  ;<C6&+�  IC603@   +0���C
+�  ���� #X@ )?@ +� .��� ��/4�  �� IC6& ���NA�C 
#/ � #X@ ;�:6&

�� .�6�      `09 �� IB �C ���NA0�C � �0�6 �<�04�� ZC607 +� +F6&
 ���3J�� �A3�4�  �6124 ;�:6& �C Y� ��#,3S� ;�  Y<�0�C �� �

IB �<�4�� -C#rC ��6  I�E<C =����64 ��#�.�#�, �C#H �  
  

 

References 
Arisianti.Y, Hui. ZH, Sagis. L. 2006. Multilayer 

microcapsules based on supramolecular structures 

produced from bovin serum albumin and high 

methoxy pectin. 11th International congress on 

engineerin and food. Athens, Greece: 29-30. 

Carabias-Martínez R, Rodríguez-Gonzalo E, 

Revilla-Ruiz P, Hernández-Méndez J. 2005, 

Pressurized liquid extraction in the analysis of 

food and biological samples. Journal of 

Chromatography A.;1089(1-2):1-17. 

Gohari AR, Hajimehdipoor H, Saeidnia S, Ajani Y, 

Hadjiakhoondi A  . 2011. Antioxidant activity of 

some medicinal species using FRAP assay. 

Journal of Medicinal Plants.1(37):54-60. 

Golfakhrabadi. F, Khanavi. M, Ostad. S, Saeidnia. 

S, Vatandoost. H, Abai. M, Hafizi. M, 

Yousefbeyk. F, RazzaghiRad.Y, Baghenegadian. 

A, Ardekani. M. 2015. Biological activities and 

composition of Ferulagocarduchorum essential 

oil. J Arthropod born diseases; 9 (1): 104-115. 

Handa S.2008. An Overview Of Extraction 

Techniques For Medicinal And Aromatic Plants. 

United Nations Industrial Development 

Organization and the International Centrefor 

Science and High Technology,266. 

Hosseini. N, Arjmand. H, Ghorbanpour. M, 

Azhdehark. V. 2013. Chemical analysis of 

essential oil from different populations of 

Ferulago angulate subsp.carduchorum in iran. J 

of Medicinal Plant and By-products; 1: 69-74. 

Jahantab A, Sepehri Adel M, Ghasemi Z, Aryan Y, 

Nori S, 2011. Study of the Ecology of the 

Medicinal plant Ferulago angulate (Schlecht) 

Boiss. In Central Zagros (Kohgiluyeh region). 

Environmental Plant Physiology (Iranian Plant 

Ecophysiological Research); 6(4): 1-8. 

Kaushik V, Roos. YH. 2007. Limonene 

encapsulation in freeze-drying of gum Arabic– 

sucrose–gelatin systems. LWT-Food Science and 

Technology. 31;40(8):1381- 91. 

KhorasaniEsmaeili  A, Taha RM, Mohajer S, 

Banisalam B. 2015. Antioxidant Activity and 

Total Phenolic and Flavonoid Content of Various 

Solvent Extracts from In Vivo and In Vitro 

Grown Trifolium pratense L. (Red Clover). 

BioMed Research International1- 11. 

Masotti V, Juteau F, Bessie’re J.M, Viano J. 2003. 

Seasonal and Phonological Variations of the 

Essential Oil from the Narrow Endemic Species 

Artemisia molinieri and its Biological Activities. 

J. Agric. Food Chem; 51: 7115-7121. 

Nori Sh. 2017. Investigation of antioxidant 

properties and inhibition of alpha-glucosidase 

enzyme extract of Moringa pergina and ferrolago 

cardocroma (small) plants covered with 

polymeric coatings prepared by spraying method. 

Thesis in Food Industry, Faculty of Pharmacy, 

Islamic Azad University, Tehran Branch of 

Medical Sciences. 

Pan Y, Zhang X, Wang H, Liang Y, Zhu J, Li H, 

Zhang Z, Wu Q. 2007. Antioxidant potential of 

ethanolic extract of Polygonum cuspidatum and 

application in peanut oil. Food Chemistry. 

31;105(4):1518- 24. 

Rasooli I, Fakoor MH, Yadegarinia D, Gachkar L, 

Allameh A, Rezaei MB. 2008.Antimycotoxigenic 

characteristics of Rosmarinus officinalis and 

Trachyspermumcopticum L. essential oils. 

International Journal of Food Microbiology. 

29;122(1-2):135-9. 



=#�H  :IC��>�� ���#�� A<B ZC67� E/C�<C;�  ,��� 6�� ...  54 

 

Rosta A, Kadivar M, Keramat J, Soliman Zadeh S. 

2011. Investigation of antioxidant properties of 

two species of Ferulago plant (Chivil) in two 

model systems. Conference on Promoting 

Lifelong Food, Beverage, Cosmetics and Health 

with Emphasis on Reducing Consumption of 

Preservatives.  

Rustaiyan A, Faridchehr A, AriaeeFard M. 2017. 

Constituents and biological activities of some 

Iranian Ferulago species; Europen J 

pharmaceutical and medical research; 4 (6): 106-

107. 

Saboura A, Ahmadi A, Zeinali A, Parsa M. 2014. 

Comparison between the Contents of Phenolic 

and Flavonoid Compounds and Aerial Part 

Antioxidant Activity in Scutellaria pinnatifida in 

Two NorthIranian Populations. Journal of 

Rafsanjan University of Medical Sciences. Oct 

15;13(3):249-66. 

Sajjadi S. E, Shokoohinia Y, Jamali M. 2012. 

Chemical composition of essential oil of 

Ferulago macrocarpa (Fenzl) Boiss. Fruits. 

Research in Pharmaceutical Sciences.; 7 (3): 197-

200. 

Scott G. 1997. Antioxidants In Science, 

Technology, Medicine and Nutrition. Elsevier, 

Woodhead publishing, 348. 

 


