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  اندام هوايي گياه تركيبهاي شيميايي اسانسبررسي

 Achillea millefolium subsp. millefolium روشهاي تقطيربا  
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��1 �&� �' �)���D�()� (���� �  ����VEuroChrom 2000 �� 8>�� Knauer 

U��"T% �)�� DB-1) <G�C ��\ ( W)A �'N3 <��� ��C U��� �4/3��  8��,j � ��"�

 ��= ���L>�� �'��' �4/38�� ���X��  .���(�' <�
��i �)�� : ��T�� $���43 �#
� 

 <���( $��� U���:��(���43 8F�� � ���:��(�� �#
� k��D=� �'��' ��� 7 �#
� 

 �' ���
�X�% � Q�
D� �][R� $��� U���C� 
� ���:��(��/���� �43 � �N4 �#
� 

�� e�]�� ���:��(��. 

 

�� ���� ������	�
 ��!"#� �� $�%&� '("	 �	� )�# *�+ $� (GC/MS)  

��:��� O��	)�����> $):T� $��	 Varian 3400 �B��<��# ?�� @�A �' Saturn 

IIU �'�� e�9��  <()�� � �)���D�()� $p�(� �' ^3 ����XT� 8T� . ���[��� �
)� �)��

 ��:��� 
� ���[��� �
)� �)�� ��(��GC <� ��'� . �#
�_
��i 73 �� �43 �#
� 

 k��D=� 8F�� �' ���:��(��7 �#
� U���C� 
� ���:��(�� �#
� _
��i Q�
D� �][R� 

�N3 L���[9(��� $��� � ���:��(�� �#
� �^3 e�]�� ���:��(�� �#
� ���8�� . 

<������ b"> �' ��[�A $��B��� W���( $���'�>�
��1 Q�
D� �' �> ��(% $
����' 

(C7 –C25) 8R� ���(�' ;�)� � ��9(��� Q�
D� �' ��9X� ;���� $��)�q��> ��� ���)( 

)b�9�' ��'� ( �(�� �G��R�� L"j 
� �9���� $������ �' ��(% �> @�,� !'��� 
� 

 ��� �S���)Sandra � BicchiU �J�^ � DaviesU �JJ� (_
)5 �' D�( � 8=��rV 

���[����
��(���� $��G�>�� <��# $��[�A ��  �(�,'��> 
� �)#)� _�FPA� �� ���[��� U

�1���)�V�� ��:��� ��)�q��> 
� GC/MS �s����(��  .�G��R�  <"> $�1) �5
� L��&�

                                                 
1- Ion trap 



185 2شمارة  20جلد ر ايران فصلنامة پژوهشي تحقيقات گياهان دارويي و معط

/�>�� �1 (���� b"> �'  ����VEuroChrom 2000 �'t�� ���> W���( +�
 � � 

 L�=�	 �����(/���ju��V � v)'�� ��[�A �' l�E(�8�� ��� . 
 

 نتايج

��"1 � �>
)A �
�"� W��# 
�<� ��1�S�  �)� ,�� �()	 �	 � 0�' Achillea 

millefolium subsp. millefolium�' �> ��  ����� +�
 �'6%  6% 
�,' � 

*(���  ���&� U8�� ��� $��	�4 � �	 
� /�>�� �� <������ 0�' 
� /�>�� 

��� �(� .�()"( ��"F $��G�>���� ���
�GF �	  :p-cymene) �/�J�5
� ( ,n- heptanol 

)�/�4�5
�  ( �bornyl acetate) ���5
�  ( 0�' 
� �p- cymene) �/�7�5
� ( ,

n- heptanol) �/���5
�  ( �camphor) J/4�5
�  (� L��M"1 ����� +�
 
� 


�,' �' , ���&� �^ � �	 
� /�>�� �3��"F �> �(�� <������ 0�' 
� /�>��   L���

��(%
� �()"(  ���
�GF �	 �� :(E)-isoeugenyl acetate) ���5
� ( ,n- heptanol  

)�/�N�5
� ( ,bornyl acetate) �/�N�5
�  ( �p-cymene) �/J�5
�  (� 
� 

0�'(Z)- isodemicin) �N�5
� ( ,(E)-isoeugenyl acetate) J/�7 

�5
�(,nootkatin   

)���5
�  ( �longifolene) �/���5
� (<�  ,��� $����
 �> �E(% �� U����' 
� w��

�' ���	 �xn� ��)� ��D�� �
�� <(����= 
��9' ��xs� *(��� ��D�� h)B� .L�� ��  U�


<� �#)� �
)� ���	 $�����(� �� ��)� w��,��� 8�# �> @�,� $����
 <�
�'  ���'

�)� ��=�	 �]( 
� _)�V ��T�� ��)� ��T)� �i�� $��' ���' y�"�i .��"1 L���'��'  �> 
)A

�
�' ?���( ��<� ��1�S� +�
 �� L�� 
� �()	 L�� *(��� $��G�>�� < /�>�� U�)� 

 p-cymene 6% �' ����� +�
 
� �/�J 
�,' �' ����� � �5
� �/J<� �5
�   �> ���'

 _��[��3<� ���� �
 �5
�  �)�. 

                                                 
1- Area normalization method 
2- Response factors 
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 Achillea mellifolium L. subsp. mellifoliumگياه شيميايي اسانس تركيبهاي -1 شماره جدول
�� �� ����	 
��� �� ����	 ��
 �����	 ��  ����

�
����� �� ��� �� ��� 
� tricyclene ��� �/� �/� �/� � 
� α- pinene �	� �/� - �/� - 
	 n-heptanol �

 �/�� �/�� 	/�
 - 
� 3-octanone ��� �/� �/� - - 
� δ- 3- carene ���� �/� - - - 

 α- terpinene ���� �/� 
/� - � 
� p – cymene ���� �/�� �/�� 	/� - 
� (E)- β - ocimene ���� �/� �/� - - 
� (Z)- β - ocimene ���� �/� - �/� - 
�� γ - terpinene ��
� - �/	 - - 
�� terpinolene ���� - �/� �/� � 
�� linalool ���� - �/� - - 
�	 trans- thujone ���� - �/� - - 
�� allo – ocimene ���
 �/� 
/� - - 
�� terpin- 1 – ol ��	� �/� �/� �/� - 
�
 camphor ��	
 - �/� - � 
�� (Z)- tagetone ���� �/� 	/� �/� - 
�� isoborneol ���� �/� �/� 
/� - 
�� pinocarvone ��
� �/� - 
/� - 
�� borneol ���� �/� 
/� �/� - 
�� cis - pinocarveol ���� �/� 	/� �/� � 
�� α- terpineol ���� �/� �/� 
/� - 
�	 isobornyl formate ��	� - - - �/� 
�� (E)- cinnamaldehyde ��
� �/� 
/� �/� �/� 
�� bornyl acetate ���� �/�� �/� �/�
 - 
�
 α- terpinyl acetate �	�� - �/� - �/	 
�� α- cyclogeraniol �	
� - �/� - - 
�� neryl acetate �	

 - �/� - - 
�� α- copaene �	�� - - �/� - 
	� geranyl acetate �	�� - - - �/� 
	� longifolene ���� �/� - �/� �/�� 
	� α- gurjunene ���	 - - �/� - 
		 α- guaiene ���� - - �/� - 
	� α- himachalene ���� �/� �/� 
/� �/� 
	� γ- gurjunene ��
� - �/� �/� - 
	
 β- chamigrene ���� 
/� �/	 �/� �/� 
	� γ- muurolene ���� - �/� �/� �/	 
	� β - selinene ���
 
/� �/� �/� 
/� 
	� viridiflorene ���� - - �/� - 
�� n – pentadecane ���� - - �/� �/� 
�� α - cadinene ��	� �/� - - - 
�� germacrene B ���� �/� - 
/� - 
�	 β - calacorene ��
� - �/� �/� - 
�� caryophyllene alcohol ��
� �/� 
/� �/� �/� 
�� (Z)- isoelemicin ���� - �/� �/� �/�
 
�
 (E)- isoeugenyl acetate �
�� 	/
 �/� �/�� �/�� 
�� γ - eudesmol �
	
 �/� - 
/� �/� 
�� (Z)- cubenol �
�� - �/� �/� - 
�� α - eudesmol �
�� �/� �/� - - 
�� patchouli alcohol �
�� �/� �/� 
/� - 
�� β - bisabolol �
�	 �/� �/� 
/� �/� 
�� α - bisabolene oxide A �
�� �/� �/� �/� - 
�	 (E,E)- farnesol ���
 �/� - �/� - 
�� chamazulene ���� �/� - - - 
�� phytol ���� - �/� - - 
�
 nootkatin ��
� - - - �/�	 
�� occidol acetate ���� - - - �/� 
�� abietadiene ���� �/� - - �/	 
�� n – heneicosane ���� - - - �/
 

� methyl octadecanoate ��	� - - - �/� 
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 بحث

$��G�>�� *(����()	 �� <Y&'   $�1 *�# L��Achillea millefolium�>  �' ��)�F 

�(�9=� <��1�
��  $��% �� D�( l�( <�  ;�)� �(�'Mitich ,�JJ3 �
)�  <�
�' ��=�	 
��C

8�� .L��M"1 �� ;�)� <�
�' �:�� Q�R� ,���G�>�� ��D� , *(��� 
��
 ���)F �' 

<��R� � <X��(p<� 8G9(  1� ��)Clausen ���
�X"1  ,�JJ� � Hoffmann � 

��
�X"1 ,�JJ�(, 
� $���� OP��� L"j 
� ��� b� *(��� 
� �)#)� $��G�>�� �

�()	  8�� ��� ��1�S�)Hanlidceu ���
�X"1  ,�JJ� � Hoffmann ���
�X"1  ,

�JJ� .( <�
�' 
� $��G�>��*(����()	  ��
���)' $�1<� ��1�S�   �)� �>��S�' 

>��)>D� )�V��)()� $��G��<  � LV��<�=(% 
� ��<� 8=�� 
)=� �'  �)� .'� <>
)A ,

)>D� �� ��S�' ���V��)()� 
�����< ���V��8�� ��� +
�D	 . 

Pino ��
�X"1 � �JJ��()"( �')> 
)S> ��   ��
���)' �� $�Achillea mellifolium L �
 

> 0�' 
� ��"F $��G�>�� � �(��� 
��C <�
�' �
)� ���� �caryophyllene oxide  

)�3�5
� ( ,borneol) �/J�5
�  ( �1,8-cineole) ^/4�5
�  (<�  +
�D	 �
 ���'

�(��> . L��M"1Carnat � Lamaison W�� 
� �JJ3�()	 *(���   ��
���)' �� $�

Achillea millefolium L. subsp. Alpestrus (Wimm. & Grab.) Gremil,  �
)� �
 

� 
��C <�
�' /�>�� <���' �5 
� � ��)' z(
 �V <'% �% *(��� z(
 � �(��

8�� ��� ��1�S� �% 
� LT�����> .�()	 �
)� 
� D�( ���9�)(  $
�BR(� ��
���)' �� $�

 l�( �' �����Achillea millefolium L. subsp.elbursensis Hub.-Mor. ���> Q��R� 

� 0�' �()"( 
� �
 LT�����> /�>�� 
���� � 8�� �	 )
�,' �' ����� +�
 ( ���3 

8�� ���> L��&� �5
�. 

Nhu ��
�X"1 � �J^J ,���> ��)�F �()	 {
�'
� �> �(�  <"F l�( �' ��
���)' �� $�

Achillea millefolium L. ssp. Collina Becker  <5� /�>�� � ���> Q��R� 

Achillicin LT��%��V )LT�����>��V ( L�� 
� 
�' L�T�� $��' �
���> +
�D	 �()	 �(�. 
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Ulubelen ��
�X"1 � �JJ3 , �()	 
� $���# $��G�>�� ��>�� 
)S> ��Achillea 

millefolium L. subsp.millefolium<�)>D� �)�>� $��G�>�� �� �>   l�( �' <�V��

achillifolin<�)>D� �)�>� �� ���"1 �'  $����( �' �
 LV��dihydroparthenolide  � 

dihydroreynosin�(��> <������ . 

L��M"1 Afsharypuor � Asgary �JJN) ���[5� ��:S(�� ,$����
�� ( L�� {
�'
�

 �()	)
)V ����� ( W�� 
���^� �
 ��"F $��G�>�� α-bisabolol) J/���5
� ( ,

spathulenol) 7/���5
�  ( �cis-carveol) 4�5
�  ( z(
 �> �(��> <=�&� �


�� +
�D	 ���� �
� *(���8�� �. 


� L��Q��R� � � �� ��1�S� L��
 <'% *(��� z(
  
� ��� <������ $��G�>�

*(��� �()	Achillea mellifolium L. subsp. mellifolium  ��"1  W��# 
� �> $
)A

 �
�"��<� ��1�S�  �)� ,�� ���
�GF �	 
� ��"F $��G�>�� :p-cymene) �/�J 

�5
�( ,n- heptanol) �/�4�5
�  ( �bornyl acetate) ���5
�  (0�' 
� � 

p- cymene) �/�7�5
� ( ,n- heptanol) �/���5
�  ( �camphor) J/4�5
�  ( �


�,' �' ����� +�
 
� , ���
�GF �	 
� ��"F $��G�>���� :(E)-isoeugenyl acetate  

)���5
� ( ,n- heptanol) �/�N�5
� ( ,bornyl acetate) �/�N�5
�  (� 

 p-cymene) �/J�5
�  (� 0�' 
� (Z)- isodemicin) �N�5
� (,(E)-isoeugenyl 

acetate) J/�7�5
� (,nootkatin ) ���5
�  ( �longifolene) �/���5
�  ( 8��

 �>���=�	 
��C <������ �
)��()"( �' �9���� 
� �>  /�>�� L�� �:�� $�1  p-cymene 

,� $�1
)S> � �����
� ��=�	 _
)5 _����R� �' 8G9( �
�� �
 ��D�� L���S�' @�

<�  
��
)��' <5�� 8�"1� �� �()	 L�� �' �#)� D�( $��B�C� +�
� |�RT �� � ���'

8��. 
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Abstract 
The compostion of the oils from flower and leaf of Achillea mellifolium L. 
subsp. mellifolium were collected during the flowering period from  Lar area 
to Damavand montain, alt. 3400 m. in July 2003. The essential oils obtained 
by different methods of distillation ( steam distillation and hydrodistillation), 
the percentage of oils for flower and leaf by steam distillation were 0.2 and 
0.05% and by hydrodistillation were 0.4 and 0.04% respectively, and 
calculated on the dry weight, and analysis by GC and GC/MS.  

The major constituents by hydrodistillation in flower were  p-cymene 
(19.8%), n- heptanol (15.2%) and bornyl acetate (12%) in leaf p- cymene 
(24.1%), n- heptanol (11.1%) and camphor (5.9%) and by steam distillation 
in flower were (E)-isoeugenyl acetate (18%), n- heptanol (16.3%), bornyl 
acetate (16.2%) and p-cymene (9.3%) in leaf (Z)- isodemicin (16%), (E)-
isoeugenyl acetate (14.9%), nootkatin (13%) and longifolene (11.8%), 
respectively. 

 
Key words: Achillea millefolium subsp. millefolium, steam distillation, 

hydrodistillation,  
 

                                                           
1- Research Institute of Forests and Rangelands, Academic member of ph.D, 
P.O.Box 13185-116, Tehran- Iran. E-mail: Jaimand@rifr-ac.ir 



����� ���� � 	��
�� ����� ������� 	���� ������� ������� !����� 

 ������ �� �	
�� �� ������ ����� �� � ���	� �� ��� ������ ��� ��� ���� ������ �!" #$� ��%� �& '���� ���(
)��*�� ( ,��" -�.� ����� �� /0���� �&1232 �
�'4 �5$� 6���7 � �!%8*" 9�:�:;� �.�<7 =7>�& ��"� ,'��7 ?
�� &'
 

=���& @���� 0��!� �& �%A7 ���& �
�B
 �� � =����
 '����. 
�������� 	�� 
 	��:........................................................................................................................................................................................................ 

����� ��� :...................................................................����� �
�� �����:...................................................................................................... 

����:....................................................................���:............................��������!� ":........................................................................................ 

���#�:.............................................................................................................................................................................................................................. 

�$% �&:.......................................................................................�$% '
�():...................................................................................................... 

��!�*��:....................................................................................................................................................................................................................... 

   "�#��                                                                                                                                     

    $%�&'� ������ ()*+,,,-��
     

 �)�/�( 01��-���-� 2�3 4�56  1�– 1�	�(� 7�-)�� 0�-���'(+ &8��� 09� ;# 0<�4 7�)�  
����� � �-�=>8 ?��(�@� �*�A� 3�/�	 

����� � �-�=>8 ?��(�@� �*�A� 
&)*+ B�C>D 01��-� :!!E�!F!G�  &'(���)'�� �*+ : ir.ac-ijmapr@rifr 

���� :���!"�"#!  �	�$� :�!"�"#% 

 

∀ ---------------------------------------------------------------------------------------------------------------------  



In the Name of God 
 
Iranian Journal of Medicinal and Aromatic Plants Research 
 
Director in chief: Adel Jalili  
(Ph.D., Research Institute of Forests and Rangelands) 
 
Chief editor: Mohammad Bagher Rezaee  
(Ph.D., Research Institute of Forests and Rangelands) 
 
Editorial Board:  
 

Parviz Babakhanloo Mahlagha Ghorbanli 
MS.C., Research Institute of Forests and Rangelands Ph.D., Tarbiat Moallem University 
  
Nader Hassanzadeh Hossein Heidari Sharif Abad 
Ph.D., Research Institute and Disease Ph.D., Research Institute of Forests and Rangelands 
  
Kamkar Jaimand Mohsen Kafee 
Ph.D., Research Institute of Forests and Rangelands Ph.D., Faculty Agriculture, University of Tehran 
  
Abolghassem Matin Fariborz Moatar 
Ph.d. Agricultural Research Education and Extension 
Organization 

Ph.D., Faculty of Pharmacy, University of Medical 
Scince, Isfahan  

  
Mohammad Javad Rassaee Iraj Rasooli 
Ph.D., Tarbiat Moddares University Ph.D., Shahed University 
  
Gholam Reza Nabi Parviz Owlia 
Ph.D., University of Tehran Ph.D., Shahed University 
  
Mohammad Bagher Rezaee Peyman Salehi 
Ph.d. Research Institute of Forests and Rangelands Ph.D., Shahid Beheshti University 
  
Fatemeh Sefidkon Mohammad Reza Shams Ardecani 
Ph.d. Research Institute of Forests and Rangelands Ph.D., Faculty of Pharmacy, University of Medical 

Scince, Tehran  
  
Abbas Siami Reza Tabaei Aghdaei 
Ph.D., University of Urmia Ph.d. Research Institute of Forests and Rangelands 

 
Technical editor: Kamkar Jaimand  
(Ph.D., Research Institute of Forests and Rangelands) 
 
Editorial office:  
 

Research Institute of Forests and Rangelands 
P.O. Box 13185-116,Tehran, Iran. 
Tel: 4195901-5          Fax: 4195907 

Email: ijmapr@rifr-ac.ir 
 

 

Abstracts are avilable on CABI Publishing: 
 

        www. Cabi - Publishing. org 

 

 






