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Abstract Article Info 

Background and Objectives: Shirazi thyme (Zataria multiflora Boiss) is a widely 

consumed and exported medicinal plant in Iran. It is primarily grown in the central 

and southern regions of Iran, as well as parts of Pakistan and Afghanistan. Studies 
have shown that this plant possesses immunomodulatory, analgesic, anti-

inflammatory, antioxidant, antibacterial, antiviral, and disinfectant properties. It is 

also used in traditional medicine for its antifungal effects and to alleviate pain, treat 

infectious diseases, and address digestive problems. Due to the high demand, 

extensive harvesting, and indiscriminate collection from southern pastures, this 

valuable plant is facing the risk of extinction. Therefore, cultivation efforts are 

being undertaken. This research aims to compare the quantity and quality of 

essential oil in ecological and agricultural samples of Shirazi thyme. 

Methodology: Flowering branches of the plant were collected from the Marwarid 
area of Darab city in Fars province. Additionally, a cultivated sample was obtained 

from the research farm located in the Faculty of Agriculture and Natural Resources 

in Darab. Essential oil was extracted using the distillation method with water, and 
gas chromatography (GC) was used for analysis. The essential oil was obtained by 

distilling 100 grams of crushed flowering branches using a Celevenger device for 3 

hours in the medicinal plants laboratory of the Faculty of Agriculture and Natural 

Resources in Darab. Gas chromatography-mass spectrometry (GC/MS) was 

employed to identify essential oil compounds. 

Results: The relative percentage of each constituent compound in the essential oils 

was determined based on the area under the curve in the chromatogram spectrum. 

The comparison of essential oil compositions between agricultural and natural 

conditions revealed their similarity. In the cultivated sample of Zataria multiflora 
Boiss, 40 compounds were identified, while the sample collected from the natural 

habitat contained 32 compounds. The yield of essential oil in the cultivated sample 

was 1.3%, with the main compounds being linalool (54.33%), carvacrol (24.83%), 
and thymol (2.48%). The essential oil from the plant sample had a yield of 1.7%, 

with the major compounds being thymol (51.20%), carvacrol (20.08%), paracimen 

(7.74%), and gammaterpinene (7.25%). A comparison of the two essential oils 

indicated that linalool and carvacrol were the predominant compounds in the 

cultivated sample, while thymol and carvacrol were dominant in the wild sample. 

Oxygenated monoterpenes were the main group of constituents in the essential oil, 

followed by hydrocarbon monoterpenes and sesquiterpenes, with hydrocarbons 
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having a smaller share. The essential oil composition of the cultivated sample 

showed an increase in carvacrol compared to the wild sample, while the essential 

oil of the wild sample exhibited a 58% increase in thymol composition compared 
to the cultivated sample. 

Conclusion: Considering the economic importance of Shirazi thyme, the higher 

content of essential oil in the cultivated sample compared to the wild sample, and 

the presence of significant carvacrol and linalool compounds in the cultivated 

sample, it is recommended to prioritize the domestication of this species and its 

introduction into agricultural and rangeland management systems. Furthermore, the 

cultivation of this plant should be encouraged in biological restoration projects of 
rangelands to promote employment and empower rangeland owners. 
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� !/��� ���  � ���A  �� �H ���� 	��� �, ��  
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��;I��#  �^/ ���>  ���	����, #  � ���  ��A  �� 	�  ��    !/���
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� Y��L (���� ��
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������  � � 	�  �@�A�  �����#  �Z?, ��A    �B��� &��$ �X"
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, �"

	��� =
��� *;%��� ����  >�$�/ �� `�
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  ��� ��?� �� *1W�� A�� .
� ��^�
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������ *1W�� �����

 �����  (����'� &��  !J��  Y��L  (����  �J��  ���I  �

 0%�)1 ����L��KI V�B 	��
X� �� 
������ *1W�� .(28  

  � *I��30/45    �/ *1�J�28    � *I��31/52   �.�?� *1�J�

 ����L��KI ��  �54   � *I��30/37  �/ *P�J�54   � *I��

30/45  
��� � ���� ���J �J�� *1�J�  *
��.�� ��

��" A��

250  �;��  -���U *I�� A��
��� � ���20  ��
�� *I��  ����

��2�� ��  ����"  lj �  #��"   .&��  (����'� �?�;J�  #�,

  0%� �� (����'� a���/����@ ���?
)2(    &�� 	
� 	���@

������, 0$ 	���� ���@)�  Y��L (����-��	����  ������,� 

.(�����  ��"@  A�U   �%,@  ��L�"@  -�"���  ��  *1W��  k�F

k�F 	
?B � *�L��  0��%/  � G.�� ��
�  0��� *1W�� #�,

f'�  .&��  G.��  ��|����  *1W��  ��  �O���  #�"��$  A��/

  #
?X� 0� -�T�"  �  �;��I �O���  ���/�� �O���  0���

  *1W��  A��  ��  �L����3�/  b����  *"  *I�/  �"  .&��  f��

  *;?I  ��  �P;�^�  ������  (�,���Zataria multiflora  �

Zizyphora tenuior  �Teucrium persicum  �Achillea 

eriophora �Artemisia sieberi  �  Blepharis 

persica  .���� ��I� ...�  
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 M1�1 	
��
� ����� ��
I/ ��J���� 5
�K�� :  �� N���� O��>�P� 

 

 
 M1�2 Q
�����I�� ������ :  (R��� O��>� �>�A���; M* �����:DIA�) N���� O��>�P� 

 

D�S (N  ��
� 	���  

  	�� &�'����� 0���� �� #����� A���@ ��/�� *
�?


 ����  	������ ��  ��  !/���  ����� *1W���
   ����� (����'�

Y��L  (����  ��  !?I#��@    !/���  a�h�.�$�  �_
  ��  .
�

	������ A���'" �� �%� 
������ *1W�� #����� A���@ #�,

  .&��  �����  (����'�  ��  *
�?
  A��Z?,  A���@  �B���

  	�� &�'����� b���� �� #�����  !J�� �/�1�1X/ *B�G� ��

�����$  	
%�
��  ��#  �  !"���  ����    #��@  !?I  �����


����    ��%��)2    �/6�� .(  *
�?
 *1W�� �� �,*"  #����" 

*;��� 	����� &��J��)  ���GPS  �
�  �Vista ((����/  �

l�P/�� �� ����� �W�  ��  � V�B ����L��KI 	��

�#��� 
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 ��
I)1 .(  
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M1�2 ����� :�� ��
I/ ��J���� �� 	
��
� ����� 

�0A���� :DIA�) N���� O��>�P� & 1401( 

  

 M1�3�� ��
I/ ��J���� �� 	
��
� ����� ����� : 

�0A���� :DIA�) N���� O��>�P� &1402 (  

    
M1�4  N���� O��>�P� �� 	
��
� ����� ����
 ����� :

�0A���� :DIA�) &1402 ( 

  

M1�5 ����� ����
 ����� : O��>�P� �� 	
��
�

�0A���� :DIA�) N���� & 1401 (  

  

  

M1�6 O��>�P� �� 	
��
� ����� ����
 ����� :

 �0A���� :DIA�) N���� & 1401 ( 
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)�0S 1 : ��J���� .�
W�XY�0� 5�* � ��
I/  	
��
� �����  

 A��
��� (���) ���� �W� �� l�P/��   ����L��KI ��    ����L��KI V�B   0X� !?I#��@  

2000   54.37.30  28.45.47   (����� 
������ !/���) ����  	������  

1135  54.44860  28.75103   (����� #�����$ 	
%�
��) 	
� &�$ *1W��  

  ����  	������ k�F ����?�� � �%�G�L -��E�DF

  #����� A���@ 	
� &�$ *1W�� � *��
��� (�G�� 
�
��

&��
, (�G�� �k�F   *
�?
 H��  �� �k�F �E��B � �%���%.� 

�  *�G:/  �  k�F #����"   
� &�M  -�Bj �  0�;X/    ��
I

)2.(  

 

 

 )�0S2 : .�
W�XY D�S Z/�A� [�Y ���
�
��1�\
�	
��
� ����� 	���   �����)  � (����
  
 �B��� &��$   ����  	������   #��� 	��

� #�,���$�L   q���  

6/7  71/8    *��
���pH 1  

90/0  13/0  )#������ �" =�?�� Y� (EC   2  

28/48  48  A� 
E��  3  

28/32  38  &;�� 
E��  4  

42/19  14   Y� 
E��  5  

3/17  32   (`���;�$ �" ��� ��
��) �
��/�$ ����/ &�L�w  6  

20/1  6/5   k�F �.@ 	��� 
E��  7  

52  23   f��;$ -��"�$ 
E��  8  

 

 ]��>� ^��_�>� (^  

"*`�

� ���;W��
 -����K/ ���" �� #����;I ��_�� #�,  

!?I �,���#��@    �� #��� �" *��� �� �	
�10 -20  ��  *I

��� a�F ������
���
*" .�=
��� ]��^��� ��_��100  `��

*F����*" �����@ b��/ 	
� ��F ��
;� #�,  ��W1/ R��

�:
�;$ 	����� a?$ *" �@ �"   )Celevenger(    -
� *"3  

  �&B��  ������ (�,��� 	�������@ ��  � #�����$ 	
%�
��

�����  (����'�  ����  !"���  =
���  .
�  `�:
�  #���

  `�:
� {�D^� �
�� �" �	����� (��� �� =
��� #����
I

  
���� =
���  �@  �W�  ��  #����
I  ��  =3  0E�U  #�,

  	�� (@ � 	
���� ����� &"� � ��@ (�
" -�P.�� b��/

  H��  �� =
��� 
�.�/ 	���" 
E�� =|� � A���/) *W"��1(  


� *���X�.  

) *W"��1(:  

 100  =
��� 	���" 
E��=(=
��� (��/	��� a�F (��)*  

 =
���   	�����  *"  H��G/  (���  �/  #���"@  ��  =3  �,

C����/����$���    #��� ��4    ��Z^� �� ���� ��
�� *I��




� #��
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 *��" �� #� *��� C��w �� )25   .(  

 .�I
*�� ���>�A� (N ]��>� �0A;� M
1�� 	�;  

  � &�?$ A���/ &'I  	
�,� 0�%�/ -���$�/ &�P�$

��  =
���  C����/����$���  	�����  )GC: Gas 

chromatography(     q�  *"  0D��  C����/����$  ���  �

���    ���I)GC-MS: Gas chromatography-mass 

spectrometry ( .
� 	��P��� 

 8�� (� �;�J�>� ��\@� 	�;  

1- ) �����������*
�� .�X_��GC( 

  	�����  ��l�
  C����/����$���   Agilent 

technologies    �
�A  7890  (���  *"  G':�  �5-HP   *"

  �� 30    �WJ ����32/0    A$�� ��L *�S &��^O � ��� �;��

25/0    	��P��� ������%��*��
�"  .
���� (��� ����� #G��
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�� *I�� &��" #��� N��GL� � *1�J� �� ����  *" ��F�/  
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�  5/8    �����%�@ �� .
� `�:
� ���'
 #��� �� *1�J�FID  

  #���  �"290   ��
��  *I��l�
  �"  (h����
  ���  ��  �  ����  

�;�� a� &B��  	��P��� 0��U ��� (���B *" �*1�J� �� ���.

.
�  H��G/ *_PX� #���240 ��
�� *I�� .��" ����  

2 - ?A>  L
/  �=  MX��  �����������*
��  .�X_��   

)���SGC/MS ( 

 l�
 ��  ���I ��� q�  *" 0D�� C����/����$ ���  

Agilent technologies �
�  5975C � (���HP-5MS    *"

  �� 30    �WJ � ���25/0  A$�� ��L *�S &��^O �25/0  
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  �����%��*��
�"  .
�  	��P���   *���  (���  �/���U  #G��

*��
�"  #G��   	�����  ��  (���  GC    *_PX� #���  �  	��"

  H��G/280    	����� �� (����G�
�� #h�
� ����� ��
�� *I��

70   0��U ��� � &.� (���%.�  �;�� a� &B�� �" `��;,  ���.

  #����
I #��" .��" *1�J� �"  �  0�%�/ -���$�/ �������

 	����� �� =
��� 	
�,� GC-MS   i�GI� 
E�� A���/ #��"

	�����  ��  (@  GC   .
�  	��P���   �������   ��  	��P���  �"

#�����"  �F��  0��J  ��  q;�^�  #�,������3  )RI(  �  q� 

 *_L�U �� ��I�� -�Bj � �" �,������3 A�� *���1� � ���I 

 	����� �/��|��$GC-MS &L��u3 `�:
� !"��� � )1 .( 
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�1/3   >�$�/ A�����" � 
E�� �� ��I�� ����?�� #�,

)  ��.���.  0���  (@33/54  )  ���$����$ �(
E��83/24  �  (

)  ��?�/48/2   	���"  ��/�� *
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 =
��� �� .&��  (
E��

  =
���7/1  
E�� >�$�/  A�����"  � ��?�/  =
���  #�,

)20/51    )  ���$����$  �(
E��08/20   A?�����3  �(
E��

)74/7  )  A���3�/����  �  (
E��25/7    .

���  ��I�  (
E��

��  (��
  =
���  ��  *���1�  	
�  *���$  *
�?
  ��  
,�

) ��.���.Linalool)  ���$����$ � (Carvacrol  *
�?
 �� � (

) ��?�/ 	������Thymol �, >�$�/ A�����" ���$����$ � (

��
I ) 
���, 3 .(  
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M1� 5 :b���������*  ����
 ����� �� 	
��
� ����� ]��>� 	
�� 

 )�0S3a
*�� ������ :	
��
� ����� ��
� ����� � ����
 ����� ]��>� ���
�
� 	�;  

 �����   a
*�� b��  (0W��) ����� �����   (0W��) ����
 �����  	���
�= cY��  

1  -Thujene 38/0  29/0 926 

2  -Pinene 02/1  13/1 933 

3  Camphene 07/0  06/0 952 

4  Sabinene -  - 973 

5  -Pinene 
 

02/0  02/0 977 

6  3-Octanone 35/0  24/0 985 

7  Myrcene 97/0  35/0 991 

8  3-Octanol 11/1  96/0 994 

9  -Phellandrene 

 
14/0  05/0 1002 

10  p-Mentha-1(7),8-diene 18/0  16/0 1005 

11  -Terpinene 
 

72/1  57/0 1017 

12  p-Cymene 74/7  28/2 1025 

13  Limonene 19/0  22/0 1029 

14  1,8-Cineole 23/0  22/0 1031 

15  (Z)- -Ocimene 19/0  41/0 1037 

16  (E)- -Ocimene 04/0  16/0 1047 

17  -Terpinene 
 

25/7  04/2 1059 

18  cis-Sabinene hydrate -  09/0 1067 

19  trans-Linalool oxide -  86/0 1073 

20  cis-Linalool oxide 16/0  12/0 1089 

21  Linalool 64/0  33/54 1099 

22  n-Nonanal -  13/1 1108 

23  1-Octen-3-yl acetate -  06/0 1114 

24  3-Octanol acetate -  40/0 1125 

25  Borneol -  - 1166 

26  Terpinen-4-ol 56/0  46/0  1177 

27  -Terpineol -  57/0  1190 

28  trans-Dihydro carvone 19/0  06/0  1201 

29  trans-Carveol -  - 1212 

30  Thymol methyl ether 72/0  - 1234 

31  Carvacrol methyl ether 90/0  74/0  1244 

32  Linalyl acetate -  29/0  1259 
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 ����� )�0S3  

 �����   a
*�� b��  (0W��) ����� �����   (0W��) ����
 �����  	���
�= cY��  

33  Thymol 20/51  48/2  1290 

34  Carvacrol 08/20  83/24  1299 

35  -Elemene -  09/0  1336 

36  Thymol acetate 36/0  - 1354 

37  Neryl acetate -  03/0  1364 

38  Carvacrol acetate 16/0  18/0  1372 

39  Geranyl acetate -  06/0  1383 

40  (E)-Caryophyllene 16/2  98/1  1417 

41  Aromadendrene 34/0  17/0  1436 

43  allo-Aromadendrene 10/0  10/0  1457 

44  Bicyclogermacrene 27/0  50/0  1493 

45  Spathulenol 25/0  40/0  1576 

46  Caryophyllene oxide 18/0  52/0  1581 
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