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&���� )2� ����� �� H���I ��
G5
� �� � ��
G5 �	 �� �>��F5  . '� �21�

����� 0� �� ��� �/�9 �� 7��� 75�
� � �,�A�+ :�;�;<5 �=	WT ��
b 6��� �
J����� 

 �"��>�
r+ 6�& �� ��
,5TW �"��>�
r+ s
/ ���
� �;��� �� � �+�� XT � �+�� QQ 

 t��5�� � �?��� �;���WXZ[ 6�	 �� ��"�� m@	 '� 
J� WXnW�� j�!��  . ��,- ���*5

& ^?�� �� � K�1J�� u�J1� ��,��J	� '� ����� ��
G5 �	 �� �>��F5 H��� ��,���� E


���� )2� .�� �� ����� 
� ��
G5 
� �5�� �$ �� �� u"�� c"  �4"
;5 ��V�> �� ��

S[���? ��/��' `�
 '� �&��1� �� )��� 
J=� � ���� �J��� u"�� ��� 
J��J��	 N 

�� 
8 ���. 

���	� �
��
	 '� �
�� 3�<� ���� �� � �"�	 �� �� ���� ����� ��� c2
 


!���� ��AJ	� '� ����J	� �� � K$ �� 
�@;5 g�� �� ����� ) ���I� � (����	WXnW (

 :�� ��Z�� j�!�� ������ 
� ��
� )/�	  . ��5 ��� � ��' v�� ����� ���� ���	�

�� ���� .4��
5 �"�	��� � �'�	��+�,�'�� �>�
��5���
� ��,��AJ	� '� ����J	� �� �  

                                                           
1- Gas chromatography 
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)GC (� �>�
��5���
� ���
+ w�	 u�& �� HFJ� �'��) GC/MS (�� j�!�� .

4��
5 �"�	�����,G25 �H�����  �	�
� � �����'�� �"��� '� ����J	� �� ���	� 

���1��J� �� ��+�� ������J	� ��
+ ��,��& �� �,�$ �="�;� � �,4��
5 ��
+ ��,��&  ���

)>
� :��V 
4J*� 7+�
� � �
5��q���. 

 

 :ستفادهاي مورد اهمشخصات دستگاه

��5
�_ ��GC:( t(دستگاه ���
� '�� Shimadzu 6�� A P ���J	 t�� �DB-1 �� 

 6�&X[ ��
�� 
@� � 
J� ZT/[ (��	 '�> )��1e � 
J����� ZT/[��
G��  . ����

 ��J	 ��?��Q[ �"�,� ���� � ��
A�J��	 �+�� ZS[ ��,2"�0>� �� ��
A�J��	 �+�� Q 

�;��� �� �+�� .'�	��G�$FID  � �� ���Zx[ ���<� :��
I �+�� ���
A�J��	 �+�� 

 %"�05ZxT��
A�J��	 �+��  . ��2> �� d��� ��J	 H��I '��X 7�
� 
J��J��	 
� j
����� 

���. 


�� : GC/MSدستگاه+ w�	 u�& �� HFJ� _�
��5���
� '��Saturn  6�� 

XQ[[ ���J	 t�� �DB-5 6�& �� X[ ��
�� 
@� � 
J� ZT/[ )��1e � 
J�����  '�>

 (��	ZT/[��
G��  . ��J	 ��?�� ����T[ �"�,� ���� � ��
A�J��	 �+�� ZT[ �+�� 

 ��,2"�0>� �� ��
A�J��	 :�4��
5Q��5 '�	��G�$ t�� ��;��� �� �+��   ���")Iontrap .(

 %"�05 ���<� :��
I �+��ZS[ d��� ���J	 H��I '�� ���
A�J��	 �+�� )��  �+��

 ]��
PPPPP (% )/
	 ��XS�  6��*� ���	�0���" �p
�� ��;��� �� 
J����x[ ��
JG?� 

 ��5���4�� ���� )?�)WPnx.( 

 

                                                           
1- GC Mass spectrometry 
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����� 

5 )<5 ���� (2"�$ ���� �� �/�0� 3"�
� �� ���	� �V�� �� ��� ��2� w"�J�y 
�h

�� ��
� �,J�*�+ �
�� . ���� (2"�$ 
A"� ���� �� '� �"�,J�*�+ ���� �� �,J�*�+ ("�

� ��
� ����$ �="�;���*� _DJ
� � �J>
  m@	 �� ����T )	� ��� ����2� �V�� 

) ����G�� � ��8
,�WXnZ .(����� 6��+ %��@� W���	� ���;� ("
J2��  )grP/[ (

�$ ���;� ("
J�� � ��
� ��!"���#$ ����� �� U��
� )gr[X/[ ( 0"
45 ����� �� U��
�

���. 

����� �� � ���;� ("
J2�� 0�� ���1�� �� U��
� ������	 )gr x/[ ( ����� �� U��
�

 ���	� ���;� ("
J�� � ��
� ��!"���#$)grWX/[ (�� ����2� 0"
45 ����� ��. 

 

 بررسي اسانس از نظر كيفي

 ����� 6���+ %��@�Z � X� ���I �)�*�+ ��,- 
� �� ���� (2"�$ ���� ���	� 

 H���IWx � �/�0� �� ^��
5 t�� ZZ��� ���1�� �� ^��
5 t��  .�
5 ���/ ��,4�

 6���5 H��� ���	�)Thymol ( 6�
������ �)Carvacrol (6�z���� � ����)Borneol( �

���8N (�"�	 )ρ-cymene( �W� n 6�z��	 )1,8-cineol ( (���� �)Camphene ( �� 0��

���� ����2� �
J�� �V��. 

 ����� 6���+Z  �?�T�� ��2� �� �/�0� � ���1�� �� ���	� ��,4��
5 ��0��  ��� .

����� ��������� W � Z )�*�+ ��,- �� �� 6�
������ � 6���5 ^��
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 گياه ميانگين وزن اسانس در چهار جمعيت از -1 جدول شماره
Thymus kotschyanus  

 جمعيتها )gr(ميانگين وزن اسانس گلخانه )gr(ميانگين وزن اسانس مزرعه

ماره
ش

 

5/7 8/7 Tk1) �;�< ��=>�4?@�( � 
B1/7 �C/7 Tk2) D�E����( & 
1F/7 1F/7 Tk3) /����( 1 
71/7 �1/7 Tk4) G>�H�( F 

 
  گياه چهار جمعيت از تركيبهاي موجود در اسانس-2جدول شماره 
 Thymus kotschyanusدر گلخانه  

T.k4% T.k3% T.k2% T.k1% 
انديس 
 بازداري

 شماره نام تركيبها

� � 1�/7 � 51� α-thujene � 
� � B�/7 � 515 myrcen & 
B�/7 �C/B C1/F I5/F �7&B ρ-cymene 1 
FF/7 8C/1 �C/& BB/� �711 1, 8 - cineol F 
I5/7 B�/7 F5/1 77/� �7B& γ-terpinene I 
87/7 5�/� 8B/� 18/& �7BC cis-sabinene 

hydrate B 

� 5B/7 � � �758 trans - sabinene 
hydrate 8 

� �I/1 CF/7 7I/� ��F1 camphor C 
5C/� B7/5 77/1 5I/1 ��BI rneol bo 5 
� C�/7 1C/7 8I/7 ��88 terpinene-4-ol �7 
� 8I/7 B7/7 � ��C5 α-terpinol �� 
F&/1 � J � �&&C nerol �& 
�B/& � J � �&F7 neral �1 
� C1/� J �5/� �&FF methyl carvacrol �F 
� BI/7 J B8/7 �&F5 thymo quinone �I 
1B/F� C7/7 J � �&II geraniol �B 
&I/1 � � � �&87 geranial �8 
� �/� � � �&CI bornyl acetate �C 
B7/&� &5/I8 5F/BI 85/&� �&57 thymol �5 
C&/�F �7/I 7I/�& �F/I1 �&5C carvacrol &7 
1&/I � � 1F/� �1C1 geranyl acetate &� 
� &&/& � � �1II thymol acetate && 
C8/7 � � � �F�C β-caryophyllene &1 
5C/7 � BI/7 � �I75 β-bisabolene &F 
� � � 1F/� �I8B spathulenol &I 
� C5/� �C/� �8/� �IC� caryophyllene 

oxide &B 
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   گياه چهار جمعيت از تركيبهاي موجود در اسانس-3جدول شماره 

Thymus kotschyanus در مزرعه 

T.k4% T.k3% T.k2% T.k1% 
انديس 
 بازداري

 شماره نام تركيبها

� � 5B/7 � 5&I α-thujene � 
� 8�/� �5/� C8/7 51& α-pinene & 
7/� ��/I � � 5F1 camphene 1 

� CF/7 18/� C�/7 5CF myrcene F 
� � 7C/� � �7�� α-terpinene I 
&7/�1 CC/�F F1/&7 88/F �7�B ρ-cymene B 
5/I 7/8 C&/C 58/� �7&F 1, 8 – cineol 8 

� 58/� BB/F 1F/I �7I& trans sabinene 
hydrate C 

FI/1 1F/1 7I/1 I7/1 �7I8 γ-terpinene 5 
B1/5 5B/�& CC/B C8/B ��II borneol �7 
F�/F B5/F 15/& 18/� �&&I camphore �� 
7I/1I I&/&B F5/17 C8/F �&85 thymol �& 
81/1 I&/& C8/1 55/I8 �&CI carvacrol �1 
� �&/� &C/� B�/7 �F&& β- caryophyllene �F 
71/& � � � �I7B β- bisabolene �I 
� � B1/� � �I&B spathulenol �B 
81/& B5/� 7I/� 7B/� �I88 caryophyllene 

oxide �8 

 
 گياه تركيبهاي عمده موجود در اسانس چهار جمعيت از -4 جدول شماره

Thymus kotschyanusدرگلخانه  
Tk1% Tk2% Tk3% Tk4% شماره نام تركيبها 

I5/F C1/F �C/B B�/7 ρ-cymene � 
BB/� �C/& 8C/1 FF/7 1,8-cineol & 
� F5/1 B�/7 I5/7 γ - terpinene 1 
18/& 8B/� 5�/� 87/7 cis-sabinene 

hydrate F 
7I/� CF/7 I�/1 t camphene I 
5I/1 77/1 B7/5 5C/� borneol B 
t t C/7 B/F� geraniol 8 
85/&I 5F/BI �5/I8 B7/&�  thymol 8 
�F/I1 I/�& �/I C&/�F carvacrol C 
1F/� t t 1&/I geranyl acetate 5 
�8/� �C/� C5/� t caryophyllen 

oxide �7 
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 گياه تركيبهاي موجود در اسانس چهار جمعيت از -5 جدول شماره

Thymus kotschyanus در مزرعه  

Tk1% Tk2% Tk3% Tk4% شماره نام تركيبها 

t* t ��/I 77/� camphene � 

C8/F F1/&7 CC/�F &7/�1 ρ-cymene & 

58/� &/C 7/8 5/I 1,8 –cineol 1 

1F/I BB/F 58/� t trans-sabinene 
hydrate 

F 

I/1 7I/1 1F/1 FI/1 γ -terpinene I 

18/� 1�/& B5/F F�/F camphore B 

C8/B C/B 5B/�& B1/5 borneol 8 

C8/F F5/17 I&/&B 7I/1I thymol C 

55/I8 C8/1 I&/& 81/& carvacrol 5 

7B/� 7I/� B5/� 81/& caryophyllen oxide �7 

t* =trace 
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  مقايسه درصد تركيبهاي تيمول و كارواكرول در گياه-1 شماره نمودار

Thymus kotschyanusدر گلخانه  
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 درصد تركيبهاي تيمول و كارواكرول در گياه مقايسه -2 شماره نمودار

Thymus kotschyanusدر مزرعه  
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 بحث

w"�J� 6���+ �� ��+�� :�/D&� %��@� , ("
J�,� �� 6���5 ^��
5 ��0�� ("
5Y��

�� (2"�$ ���	� ^��
5 
��
� ����� )P/ST(%  �� HV�I ��
� ��!"���#$ ����� �� �

 6�
������ ^��
5 ���;� ("
J2�� �)PP/Tx(% �� HV�I 6�-�
�	 ����� �� �. 

����� �� ����� �� )4=� ���	� �'� ��/�0� ��� 
J2�� ���1�� ���� �V�� �?� 

 �,�8
5���� � �)>�" \��� 6�
������ � 6���5 ���/ ��,4��
5)
JG4	 ��,4��
5 ( ��

)>�" \"�0>� �/�0� �� ��� 0�-�� ���1�� �� ������;� .���8 ^��
5 ���;�N (�"�	  ��

�J>�" \"�0>� �/�0���5��V��  ���� ��N����� �� (��8
5   ���=� �V�� �/�0� ���

 ("� �� ��� H�G25 �� �0�-�� ��"�8��  �� )2� �@�<� 3"�
� _DJ
� �� ����5

���� 345
� ���1�� � �/�0� .�"�45 ("� �>
& '� � �, �� �,=��	� �� ��+�� ��,4��
5 ��

�� 
�=� � d=�?���J� �� ���5d����� �J=��� ������ �� �,4��
5 ("� H�G25 � 
�� �� �
- 

�� ���� `
J2� �,=��	� �� ]�
 ^��
5 c" H�G25 ��
� 3	�� �I ��,4��
5  ����5


�  \�8 
A"� ���� H�G25 )�	 �� d=�?���J� 
�=� ����� �� �@�<� 3"�
� 
��r5 
h�

��
� . 

 

 سپاسگزاري

'� �+ �"���� ������ \1� j
J<� )	�"� ���� (��|�� � �"�e� 
J�� ���$ K�

 d��
> �� %�;<5 j�!�� :���G�� �� 75�
� � �,�A�+ :�;�;<5 �=	9� j
J<� �Y�z=�

�
�
G25 �� �� ��d�. 
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 منابع

N' ���0�+ . �WXxX] �75�
� � �,�A�+ :�;�;<5 �=	9� :���2J�� �(2"�$ �WTNT. 

Nt ��
��' . ��"���� ������ �WXSP���2J�� �=	9� � ��+ ���
,5 ��A2��� }�- � :

] �j��,-QZNXn. 

N_ �(����	 .�� t .�������� ���I�  WXnW ���	� ���� � ��� :�
��r5 �	�
� �

���� (2"�$Thymus kotschyanus  u�J1� ��,��� �� � ���� ��� ���� �� 


@*� � �"���� ������ :�;�;<5 �
�@;5 ) ��+WT( ] �ZZNW��2J�� ����� � :X[xN

WXnW. 

N� ����
,� . �WXxX ]� j�	 ��+ ����A2��� 
2� 0�
� ���
"� ��,J�>����� �ZQQN

ZXx. 

Ng ���8
,� . �WXnZ�="�;� �	�
� � ���� �

� ���"'�� � ��  '� ����J	� �� (2"�$ ���

)1"� ��,���"�  � �?�G�� ����J
�	�
> ���"�G5 ��<"
25 ��J
��� �"0!5

H��<5��,�$ ���	� ��� �
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Comparison of essential oils of four Thymus kotschyanus 

populations in greenhouse and field cultivation. 
 

Sh. Mehrpur1, F. Sefidkon2, H. Mirzaie-Nodoushan2 and A. Majd3
 

 

Abstract 
To investigate quality and quantity of essential oil of Thymus kotschyanus in 
greenhouse and field cultivation, seeds of four populations of this species 
from Azarbayejan, Sirachal, Mianeh and Tabriz were collected and 
cultivated in greenhouse and field  condititions. Kelevenger method was 
used to extract the essential oils from the plants foliage. Essential oil 
components were analysed and recognised by GC and GC/MS. 

The components included Thymol, Carvacrol and ρ-cymene.The highest 
main percentage of Thymol(65.94%), and ρ-cymene(20.40%), were found in 
Azarbayejan population and Carvacrol (53.14%), in Sirachal population.  

The oil yeilds of Thymus kotschyanus in field were higher than 
greenhouse conditions, but Thymol and Carvacrol were decreased and other 
monoterpenes were the major components of the essential oils in greenhouse 
conditions. In field conditions, the percentage of ρ-cymene was high, 
comparing to greenhouse condition, but γ- terpinene was trace.This problem 
can be related to temprature and other conditions in field and greenhouse 
conditions. On the other hand, these differences between the oil composition 
of the greenhouse, and field grown populations, may reveal a common  route 
of formation the components in the species. 

 
Key words : Thymus kotschyanus , essential oil, thymol, carvacrol 
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