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AD3��D \��� )6/7%( Q�4��2
� 
�)� [�
�� �� \�
  
�.!�!  �
���3_ �4 �� �	!" 4 M�� �
�� %��� %!  &9�� %!�� Q�4��2
� �3"3� �� [�
�� �� �� ��3�� ;� ���� �M
c34JB��
� 
�! 
7 	 JB��3�3�
� 95@� �7 �M
c34JB��
� ;� !)�� 2���4 ����3Y�7 .!��37 !)�� Q�4��2
� ��6 
�B�� �� ��3��2
� Rz 	 Py ����7 ;� Sv �37& �� VN�	 ��3�� Sv J����4 !)�� �� ;� Q�4��2
� ��6 
�B�� 9 ��. �� 
���7 Q�4��2
� �3"3� �� gM" 
DO h�� J�� ��3��
�& �
>k 4���Q %!�� �7����Q 
7 7/92& 1/19 	 5/91 !)�� ��72 ��3��
�2 OfSv& OfPy 	 OfRz 
�
�
�  ! . Q�4��2
� 
�)� �3"3� �� gM" 
DO h�� �37�� �7 ��3��
� \�
  6&3&2 -2��\��� - !��!D�M�7	   ��
B -\���	 -�34
��3� !��37 �4 �7Q���� 
7 6/58& 7/24 !)�� 	 5/54& 7/26 !)�� 	 8/69 	 0/12 !)�� �� ��3��2
� OfSv& OfPy 	 OfRz �3"	 .9 �� Q�4��2
� 6&4&2 -2��\��� - !��!D�M�7)4/4%( 	 [���� - �3��O )0/5%( ;� �:�� Q�4��2
� 
�)� ��3�� OfSv .!��37 ��!�� Q�4��2
� 6&4&2 -2��\��� - !��!D�M�7 	 [���� -  �3��O�� ��3��2
� OfPy 	 OfRz �7Q���� 8/5& 1/4 !)�� 	 7/9 	 0/4 !)�� .�37     
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+&, 
�" �	!" 3 Q�4��2
� 
�
�
�  %!  �3"3� �� gM" 
DO h�� ��3��2
� �^��e �	;
�;�� �� �
�� 
�.!�� �� gM" 
DO h�� thyrsoideum E.& ;� J�7 Q�4��2
� 
�
�
�  %!  ��q 4���Q �B��
 \7
N &
�
�
�  %!�
�� !�� 	 8
�� &�M"� 4���Q2
� 6�� �B��
 !��37 �4 �7
N�9 \f �!  7����2 �� dO !�� �� �	!") 4.( C� Q�4�� %!�� M�� �� \Y�� gM" 
DO h�� �7Q���� 
7 !)�� 9/5& 4/8 	 2/4 2��7 ��3��2
� OfSv& OfPy 	 OfRz \7
N 
�
�
�  �35�.        ;LM 3- )
&0�����&$ GC/MS O�F&� 8F S*��
  ��0 E. thyrsoideum        ;LM 4- )
&0�����&$ GC/MS O�F&� 8F TU. �	/ X&�  ��0 E. thyrsoideum    
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�" ��.�� �� S*��
 �(
�" )
�*
 8*�0 Eryngium thyrsoideum ?
 8� �:7�8 \#W]� \(��  %�$&� )�*  
�
�?�F ^_�M  �H��  
Sv Py Rz 1  n-nonane 899  tr* tr tr 2  heptanal 905 tr tr tr 3  α-thujene 926  tr tr tr 4  α-pinene 933 3/0  4/0  4/0  5  β-pinene 978 1/0 9/0 1/1 6  myrcene 991 1/0 1/0 1/0 7  n-decane 999 2/0 - 1/0 8  n-octanal 1003 7/0 3/0 3/0 9  limonene 1028 2/0 1/0 2/0 10  1,8-cineole 1031 1/0 2/0 3/0 11  γ-terpinene 1058 2/0 - - 12  cis-p-mentha-2,8-dien-1-ol 1089 1/0 tr  tr 13  linalool 1102 3/0 4/0 3/0 14  n- nonanal 1104 7/0 4/0 4/0 15  iso-menthone 1155 1/0 - tr 16  3-thujanol 1171 2/0 -  tr 17  ρ-mentha-1,5-dien-8-ol 1173  2/0   tr 18  trans-p-mentha-1(7),8-dien-2-ol 1177 4/0 1/0 tr 19  methyl chavicol 1203 2/0 8/0 6/1 20  n-decanal 1207 2/0 1/0 2/0 21  carvone 1248 2/0 3/0 5/0 22  cis-chrysanthenyl acetate 1263 4/3 6/0 1/1  23  trans-pinocarvyl acetate 1300 1/1 - 2/0 24  2,4,6-trimethyl benzaldehyde 1323 1/4 0/1 0/3 25  2,3,6-trimethyl benzaldehyde 1373 0/34 5/11 6/18 26  α-copaene 1378 3/1 7/0 0/1 27  daucene 1381 3/0 1/0 2/0 28  β-bourbonene 1378 4/0 6/0 3/0 29  β-elemene 1393 2/0 3/1 2/0 
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1��. 2 - ... \(��  %�$&� )�*  
�
�?�F ^_�M  �H��  
Sv  Py  Rz  30  α-funebrene 1410 1/0 2/0 tr 31  trans-caryophyllene 1421 9/1 5/2 6/5 32  α-trans-bergamotene 1435 3/0 6/0 3/0  33  6,9-guaiadiene 1451 1/0 1/0 3/0 34  α-humulene 1455 4/1 5/0 7/0 35  trans-β-farnesene 1456 4/0 7/0 8/0 36  germacrene D 1484 0/6 6/12 5/2 37  bicyclogermacrene 1499 8/2 3/4 4/0 38  α-muurolene 1502 0/2 -  6/0 39  β-bisabolene 1509 8/0 7/1 6/0 40  sesquicineole 1515 0/3 8/5 3/0 41  β-sesquiphellandrene 1525 4/2 4/1 8/0 42  β-vetivenene 1565 1/3 9/2 0/4 43  2-trans-hexenyl butanoate 1575 4/0 6/0 5/0 44  spathulenol 1585  1/2 9/3 2/2 45  caryophyllene oxide 1587 0/1 3/2 0/8 46  14-hydroxy-cis- caryophyllene 1655 7/0  0/1 6/0 47  14-hydroxy-9-epi-trans- caryophyllene 1659 3/1 3/2 8/0 48  elemol acetate 1671 3/0 - 8/0 49  β-acoradienol 1766 1/0 - - 50  β-bisabolenal 1773  4/0 3/1 7/0 51  β-bisabolenol 1799 1/0 tr tr 52  ethyl hexadecanoate 1996 2/0 - 6/0 53  cis-falcarinol 2043 5/1 2/2 6/7 54  methyl linoleate 2091 1/0 - 3/0 55  ethyl linoleate 2185 1/5 7/8 6/7 56  unknown (fatty acid ester derivatives) 2190 6/2 4/9 0/6  �(���7M ;$ -�. �M�"   9/86  5/75  7/76  ;$ -�.   5/89  9/84  7/82  tr*: ��!�� &M�k
� ���4 ;� 1/0%  
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�" ��.�� �� TU. �	/ X&� 8*�0 E. thyrsoideum ?
 8� 8�:7� \#W]�  \(��  )�* %�$&�  ^_�M  
�
�?�F  ^_�M 
�
�?�F  S*&,�  �H��  
OfSv OfPy OfRz 1  trans-anethole  1293 1289 0/5 1/4 0/4 2  p-vinyl-guaiacol 1323 1309 7/24 7/26 0/12 3  2,4,6-trimethyl-benzaldehyde 1327 1323 4/4 8/5 7/9 4  2,3,6-trimethyl-benzaldehyde  1367 1367  6/58 5/54 8/69 5  Unknown 1789 1803 9/5 4/8 2/4 -�. ;$ %�$&�
�" �(���7M  �M     7/92  1/91  5/91  ;$ -�.     6/98  5/99  7/95    1��. 4- �=�* �
�9� � �H��  �&0
�" ��.�� �� S*��
 Eryngium thyrsoideum Boiss.  =�* %�$&�       8*��*  AK&��*��  7F&$����"�  AK&��*��  I3�V$
�
�  �`�$U�AK&�  7F&$����"�  �`�$U�AK&�  I3�V$
�
�  %�$&�
�"  �7K&�&�a  ;$  Sv ��!�� 6  10  16  9  14  55  !)��  9/0  1/6  5/23  0/9  4/47  9/86  Py ��!��  5  6  15  7  11  44  !)��  5/1  6/1  2/30  6/16  6/25  5/75  Rz ��!��  5  10  16  8  14  53  !)��  8/1  4/2  3/18  4/13  8/40  7/76  OfSv ��!��  -  -  -  -  4  4  !)��  -  -  -  -  7/92  7/92  OfPy  ��!��  -  -  -  -  4  4  !)��  -  -  -  -  1/91  1/91  OfRz ��!��  -  -  -  -  4  4  !)��  -  -  -  -  5/91  5/91    ���  K��M��
�
 ��  ��3�%�;
7 [�
�� ;� ��3�2
� ^��e� [�" Eryngium �3"	 ���� �4  9�
<f;� ��M�� BJ��
 [�
�� �� �
�
�� J�� [�" ����. ��M�� %�;
7 [�
�� ��3�2
� ^��e� J�� [�" �� �
�D
�� ^��e� �7J   9/0 -03/0% �4 �7Q���� 2��7 ��3�2
�  Eryngium

pandanifolium 	 tricuspidatum .E K��M� %!  9�� )2003 .,al et Brophy l2014 .,al et Merghache(.   
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 �
+&, 
�" ��� [�
�� J�� ��3�
� ;� ��; ����4 ) Eryngium

glomeratum( 
� ��; )tricuspidatum E. 	   
palmatum E.( 	 ��; \�
� �7 M5� ) Eryngium

barrelieri( �	
(�� 
�! 
7 )4201 .,al et Marcetic l 2014 .,al et Merghache l2016 ,al. et Landoulsi.( �� 
D
f�4 �� ��3� ��3� &��D
�� ��!�� [�
�� �
�@7 J��
B %�37 	 �� !f ��3� pandanifolium E. �37 	 �� J�7 ��3�2
� ��3� ��D
�� ;� ����� �3�4
� J�� ��3� 2���� J����4 �
��[ %�37 9�� 	 �IY�7 ��3�2
� �:�� �4  Q�6�[�
�� 
7 ��� \�
��� �7 ��; 
� ��; !����& J�� ��3� [�
�� �
5���� 
7��� 	 
� !f �
�@7 
�4 \�
�� �7 ��� ��; .9 �� �� J�� ~���� 55 Q�4�� � 
�
�
 !  �4   %!�� Q�4��2
� benzaldehyde rimethylt-2,4,6& -2,3,6 benzaldehyde rimethylt& D ermacreneg&   linoleate thyle& oxide caryophyllene 	   caryophyllene-tarns .!��37 Q�4��  trimethyl-2,3,6 benzaldehyde J�����7 ��!�� ;� [�
�� �� �7 �3Y �
]�Y� 
���� 	 �� ���
�� 
�	
(�� �� ��3��2
� V�"2�	O %!  �3"	 9 ��. J�� Q�4�� �� ��3�   
expansum E. �7��!�� 0/8%& �� ���� ��3�   
palmatum E. �7��!�� 4/5% 	 �� ���� 	 
��3� 8�!�� ��3� planum E. �7��!�� 6/1% %!�
�� !  ) et Marcetic 2014 .,al l2011 .,al et Thiem l2003 .,al et Brophy.( ��!�� ��J 4���Q 
7 Y�7
 ;� K��M�
� �� ��3� ��3�   

foetidum E. 2�7��7 �
.!�4 Wong 	 <�����
 )1994( ��!�� ��J 4���Q �� �� ���� ���J ��%
 
� 6/37% 79�! !���	O )1994 .,al et Wong(. ��  J������~& 4���Q 6&4&2-2��\���-!��!D�M�7 ��!�� \7
N 
>"3� �� ��3��
� 9 ��. �� ���� ��3� barelieri E. ��!�� J�� Q�4�� 3/0% 9F
� !  )2016 .,al et Landoulsi(.  ��4
��"D �4 J�����7 ��!�� �O 6/12% �� ��3�� Py %!�
�� &!  ��   
billardieri E. 
7 ��!�� 0/1% K��M� %!  �37 ) Sefidkon 2004 .,al et(. J��{�� �� ��D
�� Thiem 	 ���
<�� )2011&( ��!�� J�� Q�4�� 3/8% �� ��72
� �;�� ��3� planum E. �3"	 9 �� �4 �� �@�
�� 
7 ��3��2
� Sv 	 Rz ��  J����D
�� ��!�� 2��i
7 9 �� 
D	 95@� �7 ��3�� Py ��!�� 2���4 �� ���� .�37 �� 9�@N2
� 
��3� 	 ���� ��3� glomeratum E.  �	!f ��0/5% ;� J�� Q�4�� �3"	 9 �� )2016 .,al et Landoulsi.( !)�� 
�i
7 )2/19 	 7/19 !)��( ;� J�� Q�4�� �7Q���� �� ��3�   

vesiculosum E. 	 serbicum E. %!�
�� !  �4 95@� �7 �� �� ��3�� ��3� ��D
�� 2���� !)�� 2��i
7 �37!� )2003 .,al et Brophy l2007 .,al et Capetanos(. �� 
D
f�4 �� ��D
�� Hashemabadi 	 Kaviani )2011( 	 Abbaspour 	 ���
<�� )2015( �7 2	� ��3�   
caucasicum E. J�� Q�4�� %!�
�� .!�� Q�4��  \��� �
AD3��D �4 ��!�� \7
N 
>"3� �� �� �� �� ��3�� �7 �3Y �
]�Y� %��� �37 �� �
�D
�� �:�� �� ��3� ��3�2
� �:�� J�� [�" K��M� %!�� .�37 !�
@4� J��F3��
4 
<� ;� Q�4��2
� �Y
  �� [�
�� J�� ��3� �37 	 �� ��3��2
� Sv 	 Py ��!�� 2���4 �� 95@� ��3�� Rz 9 �� �4 �� ��D
�� Sodeifian 	 ���
<�� )2017( 2��!�� �7
�� ;� J�� Q�4�� �� ��3� billardieri E. K��M� ! & 
D	 ��!�� 2���4  ��95@� �7 ��3�� Rz 9 ��. ��!�� 
�i
7 )0/16%( ;� J�� Q�4�� �� ��3� palmatum E. �� ��D
�� Capetanos 	 ���
<�� )2007( K��M� !  �4 �� �@�
�� 
7 ��3�� Rz 	� �7��7 ����7 .�37 J�� Q�4�� !��
�� Q�4��  ��4
��"D �� ��3� caucasicum E. ;� ����� K��M� .!�� �� ���� ��3�2
� glomeratum E. 	 barrelieri E. ��!�� �
�@7 
���
B ;� J�� Q�4�� K��M� !  �4 �
5���� 
7 ��3�� Sv �7��7 .�37 J�����7 ��!�� Q�4�� [����-J��F3��
4 �� J�� ��D
�� �37�� �7 ��3�� Rz 
7 ��!�� 6/5% �37 �4 J��� Q�4�� 
7 ��!�� �
�@7 J��
B2�� )3/0%( �� [�
�� �L7 ��3� bungei E. %!�
�� !  )2018 ,al. et Razavi.( �� ��3��
�2 ��3� ��D
�� ��J ��3� �
5���� ^]� Q�4��2
� 
�
�
�  %!  ;� [�
�� \�
  4��Q�2
� �B��
 37�. ;� J�� �
�� m>� Q�4��2
� 
�B��3�3� 95@� �7 Q�4��2
� 
c34M�
�B�� 	 ���6
�B� �
�@7 J��
B�� �37& �7 ��3�2� �4 
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�  &2     255  7J����� 	 ���4J� ��!�� �J� 4��Q�
� �7���Q� 
7 0/7 	 1/3 !)�� �37�� �7 ��3�� Sv 	 Py �37. �� D
f
�4 �� ��3� serbicum E. ��!�� 4���Q2
� �B��3�3�
 19% ;� \4 [�
�� �� <���\ �
��� �4 95@� �7 ��3��2
� Sv& Py 	 Rz �� J�� ��D
�� �7Q���� 5/2& 6 	 5 �7��7 7���� .�37 �7%	I� �<��� 0/14% ;� �M"�2 [�
�� ��3� palmatum E. ;� ���� JB��3�3�
� !��37 �4 !)�� J�� Q�4��
� �� [�
�� ��3�  %! �4�2 �7��7 ����7 ;� [�
�� ��3�� Sv .�37 �{���J 95@� �7 ��3��2
� �:�� �� J�� ��D
�� !)�� 2����7 9 ��. �� D
f
�4 c34M�
JB��
� �� 	� ��3� i
7 ���!� @7��
 7����2  ��95@� �7 ��3��
�2 ��3� ��D
�� �� ��J ����~ !�� ��. �7 ��J ��3) �4 ��  J����D
�� 7�����J ��!�� ��J ���� ;� 4���Q
� 8/46% �37�� �7 ��3�� Py �37 D	
 �� ��3� serbicum E. ��!�� �O
> 3/66% 	 �� ��3�   
palmatum E. ��J ��!�� �7 0/70% �
���!. �� 	� ��3� i
7 ��!�� 4���Q2
� 6�� �B��
 �����
5 6 
� 7 �7��7 95@� �7 ��3� ��3� ��D
�� ���4 �37 )2007 .,al et Capetanos.( %!�� 4���Q
� )0/80%( �� ���� ��3� barrelieri E. �37�� �7 c34M�
JB��
� K��M� !  �4 ��!�� @7��
 7����2 95@� �7  J����3� �� ��J ��D
�� .9 �� �� [�
�� 9�@N �3�
� ��3� &i
7 !��
�� ���� %!�� 4���Q
� )0/87%( 	M" c34M�
JB��
� !��37 D	
 ��!�� JB��3�3�
� 	 4���Q2
� 6��B���
 �� [�
�� ��J 9�@N ;� ��%
 ���4 ;�  J����3� �37 )2016 .,al et Landoulsi.( ;� gM" 
DO h��& ��!�� 4 Q�4�� 
7 %��@� 7/29-1/19 !)�� 
�
�
�  !  	 ��� 
>�O 	M" Q�4��2
� ��6
�B�� !��37 �4 	� Q�4�� [����-�3��O 	 ��
B-\���	-�34
��3� 
�f 
7 !)�� �!�� M�� \Y�� [�
�� %!�
�� !�!��.   	� Q�4�� 
�)� 
�B����6 &2&36-2��\���-!��!D�M�7 	 &24&6-2��\���-!��!D�M�7 ;� Q�4��2
� 
�)� \Y�� [�
�� 	 gM" 
DO h�� !��37 	 �
5���� �� 8
�� ��3��
� 	 �7 %w�	�� gM" 
DO h�� M�� !�� �� �3"	. ;� J�� 	� &Q�4�� Q�4��  &2&36 -2��\��� -!��!D�M�7 2���� ��!�� 2����7 �� [�
�� 	 gM" �_37�� 95@� �7 Q�4�� �:�� �37. =
���7 &`�
�� ��3� thyrsoideum .E 2���� ��!�� 
�i
7 ;� Q�4��2
� &24&6-2��\���-!��!D�M�7 	 6&3&2 -2��\��� - !��!D�M�7 &�37 �72�3_ �4 =
���7 �
�D
�� �3"3�& ��3�2
� �:�� ;� J�� [�" J�� ��!�� ;� J�� Q�4��
� �� !�� �!� )2004 .,al et Cardozo l .,al et Landoulsi 2016 l2014 .,al et Marcetic.( J�����7 ��!��2
� Q�4�� 6&3&2-2��\���-!��!D�M�7 )5/37%( �� ��3� foetidum E. 	 expansum E. 
7 ��!�� 0/8% %!�
�� !  ) et Brophy 2003 .,al l1994 .,al et Wong.( �@�
�� Q�4��2
� �3"3� �� gM" 
DO h�� 
7 Q�4��2
� [�
�� ��3� ��3� ��D
�� �
�� ��� �4 Q�4��2
� �3"3� �� gM" 
DO h�� 95@� �7 Q�4��2
� [�
�� \7
N \f�� �� dO %�37 �4 !�7 �� Z�3� �If \��� �
��� �!" .!����  �7 ��3�������2��� 
�4  �4 9(� !�
7
7 
�
�
�  �Q�4�2
� �3"3� �� [�
�� %
�� thyrsoideum E. 	 ��@�
� �O 
7 Q�4��2
� �3"3� �� gM" 
DO h�� \)
f ;� 
N
7%!�
� dO !�7 ;� [�
��2��� %!�
�� !  �4 !)�� 	 R3� Q�4��
�& 9�
5  2�
�; 
7 �:�!<� !����. �3"	 Q�4��2
� 2��\��� !��!D�M�7 �� �� �	 &��3�� !�
  J�� 
�!� 
�.! 
7 ;� 
��O �4 %;	��� h�� %
�� h
�N37 �� 2�
��2
� &����� �7��3�� h�� %!��
4 !�N�3Y 2��7 ���
��7 ��7
�
 ��)3� 
�&�3  
7 J�� �
f 9Y
�  
��Y 
�4 95@� �7 R3� ��3� 	 J��{�� M�D
�O Q�4��2
� �3"3� �� J�� ��3�
� ���� �3"	. J�� ~���� 
�� 9 �� %	I� �7 
F��� %
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Aerial parts volatile components of three different accessions of  
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Abstract       In this study, Eryngium thyrsoideum Boiss. was collected from three regions Razjerd (Rz) (Qazvin province), Salavatabad (Sv) (Sanandaj, Kurdistan province), and Paygelan (Py) (Marivan, Kurdistan province) at 1700, 1780, and 1840 m above the sea level, respectively, and their volatile components were evaluated. The shade-dried plant materials were hydrodistillated by Clevenger-type apparatus for three hours. The analysis of essential oils composition was carried out by gas chromatography-mass spectrometry (GC-MS) and quantified by GC-FID. The essential oil content was obtained 0.06, 0.05, and 0.07% (w/w) for Rz, Py and Sv, respectively. The main components of essential oils were 2,3,6-trimethyl benzaldehyde  (18.6, 11.5 and 34.0%), 2,4,6-trimethyl benzaldehyde (3.0, 1.0 and 4.1%), germacrene D (2.5, 12.6 and 6.0%), ethyl linoleate (7.6, 8.7 and 5.1%), sesquicineole (0.3, 5.8 and 3.0%), and  trans-caryophyllene (5.6, 2.5 and 1.9%) (the numbers in parentheses for Rz, Py and Sv, respectively). In this regard, the water-soluble volatile components of these plants, as distilled water components obtained from the Clevenger side part, were also extracted and finally separated using ethyl acetate solvent and analyzed similarly to essential oil compounds. The amount of these components, as the organic fraction (Of) of distilled water, was 0.017, 0.02, and 0.04 gram per 100 ml of distilled water in Rz, Py, and Sv samples, respectively. The main identified components of these fractions were, 2,3,6-trimethyl-benzaldehyde (69.8, 54.5 and 58.6%), p-vinyl-guaiacol (12.0, 26.7 and 24.7%), 2,4,6-trimethyl-benzaldehyde (9.7, 5.8 and 4.4%), and trans-anethole (4.0, 4.1 and 5.0%) for OfRz, OfPy, and OfSv, respectively. Although 
E. thyrsoideum does not have a high essential oil percentage, it has a wide range of components. This species has a high content of trimethyl-benzaldehye family compounds. To the best of our knowledge, this is the first report of volatile components of E. thyrsoideum.   
Keywords: Essential oil, distilled water, Eryngium thyrsoideum Boiss., GC-MS, antidiabetic.  


