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	 �"	O�	$ ��3j $? .2��P �
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!��	 �� !��	 Qw<j<"�j �P N�� �� 2�$�� $? ��2�� Q��

 ��?�	 �� sa�� t<i 2�$��  
`a�` ��?�	 �� 
[�d

�� 
`a��) 7�? /2���J Y�[2.(  
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 fg�  2���J 
����A� 
`a�`  �U�	 �
`a�� ��?�	 ��

�� /�\��� �� V�I	 e�T� �� �?2�? $? Q�?��P N�<N�<J 
�?<� 

���	<PNXT� �� �� .70�J >�<^ h�i  !?  N]<� �P V�I	

AM?�� ���IP? NPN�<J p�<� |�� >?���W� ;��S  p 

 �?2I� �!?���	<P15  .2���J �T"#	 
0��=� >�<^ NP >a�
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���0?�W] 7�]  ���� mX� $? n�B��? Q���"	?���
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oAi �?<	/�<� Yi?� �� (/2�<� �?2I� �V�I	 Q��5 

 E�� $? h�i Y�0��0-30 
"��� �<�1 Y3	 Q�"	

N�<J7�?��P h�i N�<�� Y�0�� �� $?  2���J �B1 ��  .2�

N�<�� 2IP N�1�	 ����] h�i Q�� ��j��d 7�] /2� Q�d

 /�\���	$d �� .2�2���J YT"A	 
��A�M�i /�\���	$d NP

N�<��
��	 � bj? $? h�i Q�� O��I�  2� /�?� �<L� Q�"	

 t� NP N��	  7��� �k� Y	�� h�i 
L#� >?�x


���P �� .2� ��U�? k�[��P Q�"	�2�� N��U� Q��


������  �P n�L�? YJ �� h�i N"�2��? !?��	 �h�ipH 

/$?2�? Q�"��#�M t� NP b�d !?��	  �"	) Q��J30 (

 �� 
[��"[j? 7�?2� �h�i Q�<� 7�IS 
���P Q?�P .2�

YJ /��=�7�?2� �P n�L�? .2���J O��I� 
[���"[j? lA�

  
L#� 7P<F� ��	� �
J2���P N��] $? 
���`? Q���"	?���

s�I�  ��DL� /�\"#�? $� NP ��	d NP N]<� �P ��� �<]<	 Q��

N�H $? �Z� ��<	 >��aF? |?�D"�? fg�  
���0?�W] Q��

NP s�I�  ��DL�  
L#� 7P<F� ��	� �� �!?��P �� 7��

2�2	d.  

����� '��� 

/�<� �� ��  �� �V�I	5  7�?��P NP �?2`? �>a�

N����!?<] ��j�� Q�� N�1�	 �� >?��1  >�0d $? Q��� 

 |?�D"�? >����� ��U�? Q?�P $��� �2` NP Y	�M 
�2�J

 H<�I	) f���?80-100  7�0�� NP N]<� �P NM 7�? ��J

N�<�� .2� (7�? O��I� YP�` ��U�<�M /�\"�� Oj�P $? f� ��

�?2�? b�[B�  !�<�� h�� ��3	 �� ��\�2[� $? C�"D	 Q��

N���  �� Q�	� �3	� b�i .2�2���J ?uj  /�\��� �� ��

 �?2I�5 N�<��  G��<�U	 15 N�<J YJ $? N�<��  �Z� ��<	

��]fg� .2� Q�d �P {���d ��<� /2�  �P /��B"�? $? 

t� ��XT� {d �P  /�\"�� �U�<�M f���?Q��J ) 2�61 .(

f���? f� Y^�1 $? ?2] Q$�� $? mX� {d ��<� ��2� 

>�Bj<� �{d !2P 7P<F� 
�?�$ 2�2�  f� $? O�$<�  

NL��3	 2�j<� /�$�P �f���? �� V�� N��� Q? {�� �?�  

�� Q�?2�\� ��cD� 2�2�. 


����A� ;�M��Q�� Y�[��/2A�� f���? :f���? 

/2	d 7�2P $? /��B"�? �P  /�\"��GC/MS  ��j��d 2� �� n<� 

;�M��Q�� Y�[��/2A�� !d qD�	 ��<� 
����A� 

;�M��Q�� �<]<	 f���? �� NP b�M qi��Q�� Q�?�$�P 
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/�\"�� !<"� >�=D�	GC/MS  Q��J V?�J<��	�M :
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	�] lA� C�F �P /2� Y="	saturn II �(

 /�\"�� !<"�DB-5  �<F NP30  
�i?� �X` �"	25 

 �P?�P OM�� $�0 N�H 7	�DS  !�[�	25/0  .�<P !�[�	

 �<"[��"Ion Trap"  $�J !���] 7��� ����� Y	�1 $�J

 Y	�1ml/min35  
	�] lA� C�F �� !<��?���<� Qw��? 

 �P?�P70 �<P 7j !�"[j? $? !<"� 
��?�1 N	���P .60  N]��

 �� �?�J 
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/��P !���?�J �<F NP 
P��"�� �<F Q�AL	 �P .2� Q��J

 $? �"J��P !���?�J �<F O��J��P NM !���?�J3  $? 
[� ��<P


T�LX� ��j��d 
AI� ��T"#	 ��z Q����j��d) V��I"	CCA (
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 7#82: ��	� 2�6M������	
 "�1/�� �� �� "���) '�)  

������	
 "��� "�1/��  �/�� N�E  ��	� ��(� ������	8	� '�)  

�4O/4 F���  

  

�P5<��  Paliurus spina-christi Miller 

��	
  Alhagi camelorum Fisch., Artemisia kopetcaghensis. Pteropyrum aucheri Jaub. 

��#-�  Allium rubellum M. B., Melica persica K. P., Phalaris minor Retz., Phleum pratense L.  

�C(� Q�
 >RS  Anchusa arvensis L., Anthemis nobilis Boiss., Artemisia absinthium L., Artemisia annua L., 

Asparagus verticillatus L., Caucalis arvensis, Cichorium intybus L., Conyza bonariensis L., 

Delphinium consolida L., Echium amoenum, Erigeron vulgare L., Eryngium caeruleum, 

Ferula gumosa, Glycyrrhiza glabra, Haplophyllum robustum, Medicago minima L., Phlomis 

pungens Willd., Plantago lanceolata L. 

�J/� F���  �P5<��  Juniperus communis L. 

��	
  Acantholimon festucaceum Boiss. Artemisia aucheri Boiss. Astragalus gossypinus Fisch. 

Onobrychis cornuta L. Teucrium polium L. Thymus kotschyanus Boiss. Thymus vulgare L. 

��#-�  Dactylis glomerataFam. Hordeum violaceumBoiss. Poa bulbosa L. Festuca ovina L. 

�C(� Q�
 >RS  Achillea millefolium L. Alyssum sp. Anthemis cotula L. Carum carvi L. Centaurea melitaensis 

Cousinia alexeenkoanaBornm. Euphorbia helioscopia L. Lathyrus sativus L. Malva sylvestris 

L. Potentilla reptans L. Salvia viridis L. Stachys officinalis Urtica dioica L. 

�4O�� F���  �P5<��  Juniperus excelsaL 

��	
  Acantholimon festucaceum Boiss.  Astragalus gossypinus, Onobrychis cornuta 

��#-�  Poa bulbosa, Festuca ovina, Stipa barbata, Dactylis glomerata, Cynodon dactylon- Koeleria 

gracilis, Lolium perenne, Poa pratensis  

�C(� Q�
 >RS  Cousinia nekarmanica, Euphorbia. helioscopia L.,Traxacum officinalis Echium amoenum, 

Artemisia aucheri, Allysum allyssoides, Medicago sativa, Thymus kotschyanus, Ixiolirion 

tataricum 
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608/0  
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	 !��� Y	?<� �P ?� 
\"#L�� O��"��P �? �<3	 .2��

) �	�861/0) ���� mX� $? n�B��? �(565/0- b�d !?��	 �(

)497/0-) h�i 7��� !?��	  (491/0 �� �<3	  (

"��P) 
L#� 7P<F� !?��	 �P ?� 
\"#L�� O��574/0- (

 �2]) ��?�4.(  

  

  

7#83-  I�M��H K��5�DCA  CCA "� 	� ��	� �
 V����� �� ����� ���	� '��
  

I�M��H  �)���5�  7� �	��  N� �	��  N	� �	��  

DCA 
/�� ����T	  84/0  40/0  11/0  

!���?�J �<F  43/3  01/3  11/2  

CCA 

/�� ����T	  608/0  237/0  100/0  

(2^��) /2� N�]<� f����?  1/26  4/5  5/3  


I�U� f����?  1/26  5/31  35  

N�<J  ��W"	 �P �<3	 
\"#L�� ;��S  87/0  65/0  45/0  
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 7#84: '#-
 Z� '�)�	�� �
 "� 	� ��	�  ����� '�)���5� �156��)  

  

 /<3� 
���P�?�`N�<J /�@<	 �?<	 O"0�J  !?���	<P

 Y[� �� >�="D	 Q���<3	 NP 7L#�3  NM 7�? !d �\���P

/�@<	 �?<	 Q4-Terpineneol  cis-sabinene hydrate 

acetate N"0�J �?�` �? �P� �� NM  
[��"[j? 7�?2� �P �2�?

 /�@<	 �?<	 .2��?� ��T"#	 NXP?� �	� !?��	ρ-cymene �1,8 

cineol� borneol �terpinolene  p-mentha-3,8-dinene 

 Y	?<� �P ?� 
\"#L�� O��"��P �?�<�� �� �P� �� �`?

 2��?� h�i 7��� !?��	  b�d !?��	 ����� mX� $? n�B��?

 
BA	 
\"#L�� 
[��"[j? 7�?2�  �	� Q���"	?��� �P 


	 !���/�@<	 �?<	 .2A�� Qα-terpineol  pinene- β ��

� �P�
J�� �P �<�?�` V�I	 Q�� NBj<	 O�? Q� �P N"0�J

 
\"#L�� ?<� ;�#� 7P<F�  7��� !?��	 �n�B��? N��] $?

 .2��?� Q�"��P  

  

  

  

  
 �$�3:  ��I�� ������� ��(��  ��IJ� =� �;�@ K��5� ���	��

 ,� �
 ����� ���	�  "� 	� ��	�CCA  '�)�	�� '� �


 ��95:�1  2  

  

  

  

�)���5�  
2�O�  

'��95<�  

�	��  

7�  

�	��  

N�  
�)���5�  

2�O�  

'��95<�  

�	��  

7�  

�	��  

N�  

Y	?<�  


X�3	 

n�B��?  Alt  565/0-  125/0-  /�@<	 �?<	 pinene - β pinene - β 388/0-  401/0-  

;�� �?2T	  Sl  194/0  023/0  p-mentha-3,8-dinene p-men 272/0-  503/0 -  

;�� 7�]  As  261/0  145/0  terpinolene terpi 400/0-  466/0  


[��"[j? 7�?2�  EC  337/0  085/0-  cis-thujone cis-th 080/0  055/0  

N"�2��?  PH  248/0  099/0-  borneol born 108/0-  549/0  

b�d !?��	  TNV  497/0-  028/0  cis-sabinene hydrate acetate cis-sabi acetate 079/0  504/0-  

k�  Clay  210/0-  081/0-  cis-carveol cis-car 296/0-  118/0  

7���  Silt  491/0-  019/0-  trans-carvone oxide trans-car 179/0-  032/0  

N��	  Sand  254/0-  172/0-  bornyl acetate bor ac 197/0-  082/0  

 
J2���P  Rani 231/0-  023/0  e-caryophyllene  e-cary  080/0  052/0  

 �	�  Temp 861/0  063/0-  y-gurjunene y-gurj 098/0  027/0  

 
L#� 7P<F�  Moist 435/0  574/0-  eugenolacetate euge 013/0-  142/0-  

 s�I�  ��DL�  Evap 250/0-  123/0-  e-isoeugenol acetate e-iso ac 286/0  013/0  

/�@<	 �?<	 Dgermacrene Dgerm 009/0  055/0    )E,E)-farnesol )E,E)-farn 202/0-  027/0-  

spathulenol  Spath  087/0  027/0    chamazulene cham 009/0  050/0  

davanone  Dava  076/0-  120/0-    Hepten-2-one(6-methyl-5) Hep-one 0900/0  028/0  

4-Terpineneol  4-Terp  340/0  160/0    ρ-cymene ρ-cym 283/0-  333/0-  

α-terpineol  α-terp  352/0-  025/0-    1,8 cineol 1,8 cin 006/0-  862/0  

geraniol  geran  109/0  025/0    Cis-arbusculone  Cis-arb  070/0  025/0  

α-copaene  α-copa  017/0  078/0    linalool  lina  007/0  027/0  

Geranyl acetate  Gera acetate  091/0-  204/0-    Camphor  Cam  003/0-  004/0-  
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