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A study on chemical composition of Ajowan (Trachyspermum ammi) 
essential  oil produced in Qazvin

A.Akbarinia�     F.Sefidkon      A.Ghalvand       Z.Tahmasebi Sarvestani       A.Sharifi Ashorabadi

����Abstract 
Background: Ajowan is one of the medicinal plant cultivated in Iran. The Ajowan essential 
oil is mostly used in food, health and pharmaceutical industries.
Objective: To deteminate the chemical composition of Ajowan essential oil cultivated in 
Qazvin.
Methods: Twelve samples of Ajowan seeds were collected from a research farm (Qazvin 
Agriculture and natural resources research center) in 1381. The essential oil was obtained by 
hydro-distillation technique and further analyzed by GC and GC/MS for determination of 
chemical compositions.
Fingdings: The content of essential oil in different samples were ranging between 3.1% to 
3.5%. Nine chemical constituents were indentified. Themol, δ-terpinene and p-cemene were 
the major constituents of oil.
Conclusion: Ajowan essential oil produced in Qazvin was mainly composed of thymol (40-
45%).
Keywords: Ajowan, Plants Medical, Oil, Thimol Gamaterpinene, Paracemenu

�������� 
 !"�#� :'�� (���� ���!�� (�&�
) �� �*� (�
�� .%��'�� ���!�� � �
#���� ,���-. /��01 !� (�
�� ���� 2���� ���!�� ���3.

 %�� :� (�4
� �

�3 !"50� �� ����6�7
��3 �# 8�9�� ���4� !� :�# �
�"3 (�
�� ���� 2���� ���
�
# ��&.

&	� 	 
��# �� : ;�� !� ����6� ���<=>< ��! �� <?/�@ (�
�� ���� ��"��  �$!4� �� ����A3 B!"1 �� :�# �!� 
�# ��@� ���4� ��
�� /��0� � ��!��C� B�D
DE3 4��� �3�D
DE3 .�
6D3 F�! �� ���� 2���� (�4
�7
��3 � G  ��  ��&

F�! �� 2���� ���
�
#GC � GC/MS�# H
IE3 � ��493 .

!'(�� �� :��"�� 2���� (�4
� �� �&%</= �3 %L/=�"� B���
�  . ����3M �� �# �����0# (�
�� 2���� !� ���
�
# 7
��3 
7
��3 ��
��!�N � �0
N�3���) ,;"�
3�� H
*C3 �! (�
�� 2���� �I1� ��&�����.

�!)�' ���� : ;"�
3 ���4� !� :�# �
�"3 (�
�� 2���� �I1� 7
��3)PQ �3 PL�1!�  (�"� .

�*�	 ��+� �� :��
��!�N ,�0
N�3���) ,;"�
3 ,ST���# (�&�
) ,(�
��

*���4� ��
�� /��0� � ��!��C� B�D
DE3 4��� �$�!� �U"�"�4
� !����
��

**V!�� '
��3 :�WC��� �U"�"�� !�
C���

***HW0@ �X�Y� ��  ��
# !�
C���/3��� � �&

****HW0@ �X�Y� �U"�"�� !����
��/3��� � �&
 ��3�*� V!�  : [�N ,�
C�� �
�# !�"I� ,���4�<<> ��I3 ,���4� ��
�� /��0� � ��!��C� B�D
DE3 4��� ,===\\M]

�Email: akbarinia2002@yahoo.com

Page (22)





 ����� ��	
 ��� �
���� ����� ���� ����
�� ���� ���� ) �� ���� "( �$��� �% &'��

���� !#�,#:
 (�^̂ 
��       8�^̂ � �^̂ � �
0^̂ � 7^̂ � 7^̂ 
� !� �^̂ � ��^̂ &

 ("X^̂ 
�� ,:�"T��^̂ � _^̂ I
T�  :�!�  �^̂ ��! (�^̂ ���� ,��^̂ �
 �X^̂
IW�� ���^̂�� �^̂ � '^̂�� :�^̂#Ajowan ,Ajwain ,

Bishopweed � Carum8�^̂^^^� �  �^̂^^^�I$ ��^̂^^^&
Trachyspermum ammi � Carum copticun

      (���
` :�
3 �� � a���
�)Apiaceae ('�� .   :�^
) bC0�
    !"C� !� � '��
�  !�     �A� ,(���� ,�0& ��&   B!"^1 ��

 �� ��
��   �� ���!'C� �� �"# .    c� '�� �&�
) (�
��
   ���� �
0� 7� !� (  :���
�� �!"� '�X� �� ����)!-� (

 '�� (  .           �^d ,e"^�3 �d (�"0$ �� �
0� 7� !� (�
��
           � ("^f ;��
X^I� :�0&� S&�� ,:��� �"D� ,!�� ,g��

�
*X3�� !�� �� %��h�� :�0&���!.)<�?�=�P(

          /^6� (�W��C� S&�� �� (�
�� ��  :!�A$ !�i  ��!��   
           ;�^�
	� �^� �^� ��� (�C^� ����E1 F"� !� �
���ML

 �� �1!�       (�W��C� %j�$ S&�� !� (���
� �0���& ���"3
�#�� ST��i� ��

$� [�3.)L(

           kf�^# �^� �
�"N�^� H��# (�
�� �I*�� :!�A$   LQQ ,
     ��� c� � ���
X��� �!� �
j"����     �^� '�� ��
j��
�� :

      �� G��*
� �d (�"0$ ��M        � '^�l� 8�^) ��
��� ��") 
   '�� �iY� ��0� 8�).)]�\(       (�^
�� �^I*�� :!�A$ �
0m�& 

  �
�  (�"0$ ��    �!�� ���!�^� �
��
X^
&.)> (     �^I�@ �� (�^
��
         �� (  ���� 2���� (�4
� �� '�� ���&�
)?   �3 P   �^1!� 

 '�� B���
�.)=�P(     �-. /��01 !� (  2����    � �^��!�� ,��
  �� :���
�� �
#�����"# .   7^
��3 ���^�3    ���
�
^# ��^&

         �� _I
T� /��0� !� (�
�� 2���� !� �"@"�M   �3 <\  �!"� 
'�� :�# F!�4).)<�P(

              �^��!�� (�^&�
) �^� !"C^� (�4^����! ��
� �� �@"3 ��   
 :�!� �� �       n^
DE3 8�^9�� B!��^d �^��  �� H^1�	 ��^&

 7^̂ 
��3 o"A^̂ f !� � ���
�
^̂ # ��^̂ &  !� �^̂ &�!�� �^̂ �
 '^̂�� �!��^̂d !"C^̂ � _^̂ I
T� n��^̂ 0� . �^̂ � �^̂9�  ��

          ���^	 �^
�"3 (�^*�� (�^
�� :�
)?        �� S
^� � �^��� �^3 
\Q  ,�!�� !�^̂ ^
*& !� �! 2��^̂ ^�� 8�)"^̂ ^I
� )<( '^̂ ^�@ 

 � e"^̂� ,2��^̂�� :���^̂� �^̂3 �^̂# G�^̂T
�� �^̂d�	 �^̂���6�

7^̂ 
��3 (�4^̂ 
�  p���^̂# !� (  2��^̂�� ���
�
^̂# ��^̂ &
�"# �

�3 ���4� !� �
�"3.

����&	� 
��# ��:
     ;�� !� ����6� ���   <=>< ��! ��<?    �
�"3 (�
�� ��"�� 

            � ��!��C^� B�^D
DE3 4^��� �3�^D
DE3 �$!4� !� :�#
          :�^# G�T
�� ����A3 B!"1 �� �� ���4� ��
�� /��0�

�# 8�9�� ,���"� .
    G  �^^^^� �^^^^
6D3 F�! �^^^^� �^^^^��� 2��^^^^��   

)hydro-distillation ( :�W
^̂ ^^^�� �^̂^^^�Glevenger

)�^̂ 
��
��� �^̂����!�� ;�^̂� (�^̂ � �^̂� '^̂�@ ;"^̂��� !"^̂�
   8���� �� 2���� q��T
��          �^��� �^0��� :�^
) cC^f ��^&

 �^̂� !�^̂� �^� �^# 8�^̂9�� ,��! . !��^̂D� �^̂�"�� �^̂& ��<QQ
     �� 2^̂ N � G�^̂ T
�� ����A^̂ 3 B!"^̂ 1 �^̂ � �^̂ ��� 8�^̂ )

       S^� �^� (�"�� G�
� </Q  �^I
�         c^� :��^�& �^� �^
�
  ̂̂ � � �^̂ 
T�! ���^̂ � H^̂ f�� !� �^̂ 6D� G  �^̂ 

� B!��^̂ 	 �

)  �^��� �

& (   B�^� �^�=    2��^�� '$�^�    �^# ��^
).)?(

2��^̂ ��   �^̂ � � �!�  /^̂ �@ �^̂ 
6D3 G  ��! �� H^̂ 1�	 
   �
^̂ 
�3 �� 2^̂ N� �^̂# �^̂ ���� '^̂ �"�! %��^̂� B���"^̂�
   ��^̂ ��E� �^̂ ��� (�� 7X^̂ 	 �^̂ � (  :���^̂ � ,n^̂ 
�� (��

�^̂# .2��^̂��  a��^̂r !� H^̂ 
IE3 � �^̂ �493 �� H^̂ �� �^̂ &
�C^̂ 
#   �^̂ W� �
��^̂ N B!��^̂ 	 �^̂ @!� !� !�^̂ � ��!�� �
���^̂ ^# .   :�W
^̂ ^�� �^̂ ^� ��^̂ ^
�� �^̂ ^�"�� �^̂ ^& 2��^̂ ^��

     _^
� � �^# n^�!43 ���^) a��)"3�^����   �^��@ ��^&
7^^
��3     �^^�  '^^�� �^^� 2��^^�� !� �"^^@"� ��^^& .

   �"^̂ ^W�� ���^̂ ^) a��)"3�^̂ ^����Gc-9A shimadzu

 !"^̂ ^
*3� �^̂ ^� 4^̂ ^�9�FID  �I�^̂ ^# �^̂ ^� ("
^̂ ^��4
�"� ,
  ����^̂ ^^N :��� � (U�!�^̂ ^^
&ChromatopacC- R3A 

 ("
^̂ �DB-1 ̂̂ � �^̂ � �^̂ �6� �^̂ 
.  ;"]Q �^̂ 6� ,�^̂ 
� 
 �^̂If��?L/Q�^̂I
�   ���^̂� ��^̂ � �^̂ �s '��T^̂d � �^̂ 
�
 �^^����?L/Q '^^�� (��^^*
�  .   �^^����� �� :���
^^�� �^^�

 ("
^̂� �^̂3!��	DB-1, ��^̂�� �� ;�� �^̂I	�� !� \Q �^̂3 
<QQ  �
��^� �@!�       ��^�� S��4^�� '$�^� �^� ���^)L/<



��($)*+ ������ ��$, -
��� ���$�$� .�/ / ....*2)� 3�4� *5)�6�����/ � �$


�
��^̂ � �^̂ @!�  �� 8�� �^̂ I	�� !� � �^̂ D
�� !� ���^̂ )<QQ
  �@!� �
��^�           ��^�� S��4^�� '$�^� �^� ���^)?   �^@!� 
�
���      �^# :���
^�� �D
�� !� ���) .   7^
��3 ���^��0#  �^&

  �"^̂� 23�"^̂� �!����^� kf�^̂# �� :���
^̂�� �^� . kf�^̂#
      ,("
^^� ;"^^� �� HD
X^^� � '^^��i ���^^$ 23�"^^�
    ,��^̂ ) (�^̂ ��@ '$�^̂ � ,("
^̂ � ���^̂ � ��^̂ � '��T^̂ d
  ���^̂ � ��^̂�
$� H^̂��� �I��^̂$ � :�^̂
. � �^̂3!��	 �^̂�����

  �
�b3  7^
��3 �����0#           �^��@ _^
�  �^� '^�� ���^&
  '�� kTC� ���  .           �^@"3 �^� 7^
��3 �^& ��X^� �1!�

     8��)"3�^̂ ���� _^̂ 
� !� (  �^̂ 0E0� �^̂ �� t6^̂ � �^̂ �
 �� H^̂1�	GC  �^̂ �� t6^̂� (��^̂� �!����
^̂ �� F�! �^̂ � 

�0E0��# t
EA3 7��d ����E� (��� � �&.)\�M(

����!'(�� ��:
�^̂�"�� �^̂��� 2��^̂�� (�4^̂
�   � �^̂� �^̂@"3 �^̂� �^̂& �^̂1!

 �� '^̂ �"�!</= �^̂ 3 L/=�"^̂ � B��^̂ �
� �^̂1!�  . ���^̂ �3M
    ���^̂ ^��0# (�^̂ ^
�� 2��^̂ ^�� !� ���
�
^̂ ^# 7^̂ ^
��3

�#) :!��# ;��@<.(
 -	�./0����� 1��2� ������� ��� ��"�


����� !��
 �����

7
��3 8��
 �!����� kf�#

23�"�
�1!�

;"�
3<?>QPLuPQ
�0
N�3���)<QL]==u?>
��
��!�N<Q<\?Lu<]
���
�M>LLu<

(�!�����
�<Q?PLu<
�0
N�
�M\= �� �
��<

�@"3��� M<M �� �
��<
�0
���M]< �� �
��<
�0
N��� M?\ �� �
��<

           �� S
^� �^� ��
��!�N � �0
N�3���) ,;"�
3 7
��3 ��   
>L  7
��3 �1!�           H
*C^3 �! (�^
�� 2��^�� :�^�$ ��&
�������) :!��# ;��@?.(

. -	�30��
�# �����  �
 ����� ����� �+4� ���
!����5+'6# ���

 7
��3 8�� )�1!�(
��"�� :!��#

;"�
3�0
N�3���)��
��!�N
<PQ=Q?L
?L/P<?M?=
=P=?M<>
PP<=Q?P
LPP=Q<>
]PL?><\
\</P==?<]
>?/PP=?<]
M]/P?=<<\
<QPP=Q<\
<<>/P<=???
<?PL=?<\

����!)�'� 	 789 ����:
         �^�"�� !� (�^
�� �^��� 2��^�� :����       �� _^I
T� ��^&

</= �^̂ 3 L/=   �^̂ � �X^̂ ��D� !� �^̂ � �^̂ # ��^̂��E� �^̂1!� 
��"��            ����^0` B��^�3 �^W�� ��&!"C^� !� (�^
�� ��^&
�!���.)<�=�P(

7^̂ 
��3      B�^̂ D
DE3 �^̂ � ���C^̂ � (�^̂ 
�� 2��^̂ �� ��^̂ &
      �� ��&!"C^� !� :�^# 8�9��         7^
��3 �^� H��^# � �^W

  ��
^̂ ��!�N � �0
N�3�^̂ ��) ,;"^̂ �
3 �I^̂ 1�) �� S
^̂ �>L
2��^̂ �� �^̂ 1!� (�"^̂ �.)P�]�\(  �^̂ �� �^̂ 1!� � e"^̂ � �^̂ 
��� 

7
��3   �^�"�� !� �&          B��^�
� ����^	 �^3 _^I
T� ��^&
                (�4^
� �� ;"^�
3 (�4^
� S��4^�� �^� �^� �!"� �� �"�

�^̂ � �
^̂��� ��
^̂��!�N�^̂# .  �^̂ � '^̂�� ���^̂	 !� �^̂ ��
��"��      �^5� �� �^&      �^� ����^0` B��^�3 �0
N�3�^��) (�4^
�

   �^����� (�C� �W��*� .         �^�493 �� H^1�	 v��^
� �X^��D�
              :�^# 8�^9�� B�^D
DE3 v��^
� �^� (�
�� 2���� H
IE3 �
   2��^̂ �� '^̂ 
�
� �^̂ � ��� (�C^̂ � �^̂ W�� ��&!"C^̂ � !�
'^̂�� ��"^̂I6� �^̂	 !� ���4^̂� !� :�^̂# 'C^̂� (�^̂
�� .

 7^̂
��3 �^̂5� �� (�^̂
�� �^̂��� 2��^̂�� �^̂W�� B!�^̂�$ �^̂�
"�
3'�� �0. ;.)=�](



 ����� ��	
 ��� �
���� ����� ���� ����
�� ���� ���� ) �� ���� "( �$��� �% &'��

    � �^^��!�� /��0^^1 !� ���^^�� F�!� ��!�� ;"^^�
3   
 S&�^̂� �^̂ i� �^̂ ��!�� �^̂5� �� � '^̂�� �
^̂#���� :�^̂ 0&�

     �!�^�
� (�^�!� !� � �!�� ("f!�C�    �^0��� �
^�"N ��^&
       �^I0� B�^�
��3 ���� :���& '
3��!� � 2����!"XN ,�0� 

 �!�� ���!��.)\(             w�^E� �� n^
DE3 �^�� !� (�^
�� 2��^�� 
N�3�^̂ ��)    !� :�^̂ # F!�4^̂ ) v��^̂ 
� �^̂ � ��
^̂ ��!�N � �0


    '#��� ����0` B���3 �W�� ��&!"C�.)=�] (  !� �0
N�3���)
            � ���^��6$ /��0^1 !� ��
^��!�N � ���^��6$ /��01
         ,'^�"N -��0� �� _I
T� ��&�!�� ;�D
�� '
1�f ���!��

�!�� �! x!�� �d � ��
��� �d.

���� :.��#:
< .�������	� �
� . � ��*I�$ ��!�� !� (�
�� :�i"� :����

8�5��D
�I3 � c
��)!� ,;���
� ��!��C� ��& . ����!
 ,V!�� '
��3 :�WC��� ��
��<=>?

? .����� ���
�� . ������! 2���� ��
� � ��� ��!��
�#! _I
T� H	��� !� . � ���!�� (�&�
) B�D
DE3 �I9�

 ,�6��<=>Q :!��# ,\ ,<QPu>L
3. Krishnamoorthy V, Maddalageri M B. 
Trachyspermam ammi an essential crop for 
north karnataka. J Medic Aromatic Plant 
Science 1999; 4: 996-8 

4. Nagalakshmi S, Shankaracharya N B. 
Studies on chemical and technological 
aspects of ajowan. J. Food Science and 
Technological Mysore 2000; 37(3): 277-81

L .�d!��E� ����� y$�� ,�
X	 ����@ . ��!��
 :�"T��� :�
) ��  :!�A$ B��i�)(�
�� ( (�W��C� S&�� ��

����E1 F"� !� �
��� /6� . �
��� Bs�D� :�
*`
�
� S���&�*#4N B����� � �
0� 7� �II��� .<=\M ,

 ,(���3MuM>
6. Sadananda C, Arunabh R, Sangita D. 
Volatile seed oil of Trachyspermam ammi 
from Northeast india. J Essential oil 
Research 2000; 12 (6): 731- 4
7. Srivastava M, Saxena A, Baby P. GC-MS 
investigation and antimicrobal activity of the 
essential oil of carum copticum. Acta 
Alimentoria 1999; 28 (3): 291-5 
8. Boskabady M H, Shainkhi J, Inhibitory 
effect of carum copticum on histamine J 
Ethnopharmacology 2000; 69: 217-27
9. Sefidkon F, Akbari Nia A. Essential oil 
composition of Nepeta pogonosperma, J 
Essent Oil Res 2003; 15: 327-8 


