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��� �� Asteraceae 

�� �� �� �� !"�� #
 $�%�&���
 '$��)���� *��+, �� - 

��" �� �����./ 
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D��)� E� F��, �� �� !+�G%H�� �� C	������ �� ��
 

�� 
!%�&� �� '��"  !I J��� $���� ������ D��)� � �%

'�)�K)� !I 'L���	� '
!++� ���0�!I  ���.B � M0� !I

�� 
!++� !+"�� )Mann & Staba, 1986 .( ��E�� 
.@�� ����

C������ � !�N���O/ 'D��)� ���" ������ �� !+�G% �% . ��

 �� ���P� ������ D��)�QR  �� !�� 
!" ���)�+" S��.B T��

C	������ ���" ���
 C�.����� '
=����G�� �0	� =����G���0	
 '

!�G���=�.������ '�C���) ���U '�C��)�� ��� '�#P���/��� '� � 

=�P���/���  !+"��. Letchamo � Vomel )VWWX ( �G��Y� ��

��� �� ������ Z�B��[ �)  $�%"������" '"L-��-X"  �"�
-

]^ "�+�� _O���  $���#���'�.`��� .a� �� ��:��   #�P��

 �:� � !��.� 
!%�&� !�����O/ #�P�� � D��)�"�
-]^ " ��

 �/.�� b�� !�����O/ � D��)� #�P�� �� c�.�� �:� ��

!����� . Letchamo � Marquard )VWW^ ( ��:�� �G��Y� ��

 #�P�� � �&� 
��� !�	�B .a� �� �� !���� #�&� d��e�

 D��)�#������� ��E� $��� �+�� _O��� ��:��  . #��


&%�� 
��� C) f��P/� �� �� !���� #�&� C�+g�%� �h��!B 

�� 
!%�&� D��)� #�P�� �� ��".  �0	
 #�P�� C�.�&��

!" 
!%�&� ��� � =�� $���"��.� �� =����G�� . =�) ��

VWWW Filho �G��Y� �� #���`�% � i #�&� ������ Z�B��[ 

��� Z�B��[ �� !�DS � 
��� .B.� !�	�B .a� �� ]/ik !,�� 

 ���.� $��&� !�	�B C�4���� �� AlG� $.�&�� �.`��

                                                 
1 - chamazulene  
2 - epi-α-bisabolol 
3 - α-bisabolol oxide 
4 - carvacrol 
5 - p-cymene 
6 - (E)-β-ocimene 
7 - (Z)-β- ocimene 
8 - (E,E)-farnesol 

A"��.  #��
#��� �+�� _O��� �.`��� .a� �� .4�� ��:�� 

!��.`� 
!%�&� $��� .Das #���`�% � )Xmmm ( �� �G��Y� ��

 ������ �:�"$�b��"	  )"� �.���� �� �,�; ����	
 �:� ��

����(  �:� �"A��"�.U"�
)  $�% 
��B �� L�e��� �� �,�;

#��)�!+% ���� ( �:� �� ��� #�&�"F�"�.U " T�0B�� .a� ��

$.Bb�� D��)� $���� � 
��� .B.� �� .n: � �B�� )Wo/m 

!,�� (�:� �� AlG�"$�b��" ���  .Laura) XmmX ( ��

� �� ��� #�&� ��	���� �� d��e� $�% ������ �G��Y� ��:�

 !����K�� ��:�� �� .B.� �� .n: � T�0B�� .a� �� !����U�.�B

!����' !����K�� ��:�� �&� � .B #�� �.`��� �� �	�; �� 

��� !����U�.�B ��:�� �� .Bb��.  C�� $��� �+�� _O��� ��

�.`� 
!%�&� D��)� #�P�� .a� �� ��:��.  #�+��B #�.�� ��

O,� ��:�� �G��Y� �� �"��P� p�% 
!&� .&�+� ������ 
!" q

A)�  . � #�P�� '�.`��� '��� � !"� �`+�� �� �E�B ��

 � L
 F��0�� r��." �� ������ #�%��� 
.@�� ���� A�0��

�� .��sB ����%  !����)Yanive & Palevitch, 1982; 

Tetenyi, 1970; Franz, et al. 1978 ( .a��� �� C�+g�% �

 �`+�� C�/.�� F��	�n� c�)� .� �� $���G� 
!" .&�+

������  �t�+� ���.�� $����� $�% '#�.�B '!����� '��.�"

C%���'$��n� � c�	�u   #�P�� � 
��� C	������ !:�/ �%

 A)� �� ���G� P�� ���
 D��)� )�4�� !���' 567<; � ���I� 

 '!+���EV^iV ( � $��)���� *��+, !�!" ���� �� �E�B �� �

�&���
-�� ����� ��"�!��  $�� .� ��Y?B C��  
��� C�� 

'=���� '!����� 
!" qO,� ��:�� �����.E  r��." �� ���� �

 A&� ��)�B #�`�� �B !��.� ��h�� !�&� ����% � L


                                                 
9 - Valary  
10 - Prashant 
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 �)�.� ���� 
!" qO,� ��:�� C�� �� 
��0�)� � ������

�.�� ��.:. 

 

	
� 
 �
��  �� 

 �� �/��>B ���� $������ q.t S	�: �� f����
 C��

�u=�) �t �� ��.`B ��  $�%56<6-56<Q!��.� ��h��  . �!���

F.�   ����� �� ���%5×X � 
���
 .�� !�� #
 �� $�E  ���%

 �,��/ ��vw����)   !" ��h�� .4�!`� �� .����t �� �� $

 F.� .% ��< $�E�  � =�t5!�
 A)!� .��  . ���B �� DU

$�%�1������.E ��:�� 
!" qO,�  )!����K��(' �����! 

)!����U�.�B( � #��	
 �� ���� )!����K�� (=���� � 

)!����U�.�B(  �� � P���U �>/ �� ���
 A&� �����)� ��&� ��

A/.� F��, #�G`� O��� r��." . �!��� ��a+� C�� $�.�

 ��!Y�v �� � 
!" C���B �Y�:� �:� .% �� �1� �.� Q ���� 

�� F.� .% �� � !��.� x��e� O��� $��� �)�� �.� 

 x��e� C�� �� �.�������t �� $�� .� �?n) O��� 

$�E !��.� A&� ��� 
!" 
���
 ��a+� C�� �� �� ���% .

 F��, ��&� F��>� � A&� �� DU ��,�/O� $����


A/.� .d�� */�  ��)� F��>� ��P	 *:��� �� �.% $�%

!" ��h��.  � �B�� T�0B�� !+��� �B�0, '���� �%!�� #��� ��

 ���� �� .n:A/.� ��.: �)�.� .!����   �� r)�B �%

 ��)� A"��.� ���")Handcome ( � ���) �� � A"��.�

 $���6±vw �E�� ���)��.4�!�!" �&�  .T��h� �� �) 

 P�� F.� .% �� �.`��� � !" ��h�� F.� .% �� A"��.�

!��.� �l)�?� .!�� #�P�� F.� .% �� A"��.� .% �� vR 

 �&� �� �.���t ��� #�� ��:�  D��)� y�.e�)� $�.� 

!��.� $��) 
���
 . � L
 �� .�nYB z�� �� D��)� y�.e�)�

D��)� 
�4�)� �� 
��0�)� �� .�� �  #�G`� O��� r��." ��

A/.� F��, )Anonyme, 1984 .( .% �� F.� .% ��

 �:�!; A"��.�6 � A/.� ��.: f����
 ���� ����� 

 $���
 ��PhB ���� 
!�
 A)!� ��!�� C�4����A/.� ��.:. 

 
���� �����	
����
  

 �/�.��B���.� 
�4�)� �� C	������ #�P�� C���B ��a+� ��

 =!� $���Hewlett-Packard 5890   )$.) ��  ( �� P�h�

�� ����{7|76!��.� 
��0�)�  . q." �� f����
 ��h�� r��."

��� ��}: 

#
*� E
� WCOT fused-silica (J & W) DB-5 

 2
H &D= �#
*� 30 m x 0.26 mm 

#�� ���%� 	%��&� 60°-290°C at 3°C/min 

 Y��&A 	8��V��B, �W% 250°C 

�%� � �
*C,� E
� FID (300°C) 

�%�A 
�� Helium 


�� ���' 18 psi 


�� #��&8 ��&� 31/8 cm/s 

	�
�� V��B, <ZA 1.0 µL 
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���?B � ��PhB
���   ��P/� �.� �� 
!�
 A)!� $�%

MSTATCG��Y� � C�4���� �  �n) �� C`��� #���
 �� �%� 

!��.� ��h�� !,��. 

 

 ����� 

���" �G��Y� �� �,�; �����  �:� ���u !"� $�%

 =�!E �� ������ 
!" qO,�5A)� 
!�
  . 

 

���
	� ���
��  

#��%  =�!E �� �� ��t5�� 
!%�&�   C�.Bb�� ��"

 .��.� � =���� �:� �� ����� �B�� T�0B��Qw/<w���) ��.� 
��� 

A)�' � ���� �:� �� x��.� �B�� T�0B�� C�.��� �� �	�; �� 

 .��.�Q/7R���) .������  . =���� �:� �� !����� �:� C�� �

 �+�� _O��� .a� C�� �� �����.E � ���� �:� C�� C�+g�%

A"�!� ��E� $��� . 

 

���� ���  

 ��Y?B C�� �� �)�.� ���� ��:�� �� �� .n: �G��Y�

 ��� #�&� .��.� .n: �� !����� ��mV/XX����   C�.Bb�� �� .��

 ��Y� �� .��� =���� �:� �� .n: �� �	�; �� ���� ��.: �n)

 .��.� �^^/VW����  ��� .�� . �u.�� ���� �:� �� �� .n:

!����� �:� �� .��� ) .��.�W�/Xm����  .�� (���' C�� �	� 

��l� ��� �+�� $���
 .a� �� _O��� ) =�!EV.( �� �� .n: 

�����.E �:� )Xi/Xm����  .�� ( �� .�&�� � ���� �:� �� .���

��� =����  �:�. 

 
 ��������	
 ��
	��    ��� ��	� ���� ��
� �	� ������ ����!	! �� "#�$% �� &'��! ���� �	� 

�� 
����� 

)���� ��� �
 ���( 

��� �
�� ���
 �� ��� 

)���� ���( 

!"#� $�%"�
 

 )��&�' ���( 

 ��&*�� 

bU/KTP bUU/KT aQK/NN abKL/UU ����
�   )���
�[�&*,( 

aKL/NKK abRT/KU c]]/KP aRL/^L 2��
�   )���
�[�&*,( 

bRL/KR^ ab^^/KU bcN^/NQ b_/`a ����%&8   )���
�b��( 

cPL/KQR aNQ/K^ abPL/NQ bR/UQ ��
�   )���
�b��( 

L/NU KK^/K KT/K RPQ/^ 5%  LSD 

 

� � ������� !���   

A)!� ����� �)�.�  #�� �� .B #�� AlG� ���� �� 
!�
 

�� �� ��E�� �&� 
��� !,�� �� �&� ������ $�% $�% 

 
��� #�P�� C�.�&�� �� ��� #�&� ��Y?B C�� �� �)�.� ����

 .��.� �&�X/Vi!" �,�; ���� !����K�� �:� �� � !,��  .

.E !����K�� � =���� !����U�.�B ��:�� C�� ���� �:� �� �����

!&� 
!%�&� $��� �+�� _O��� . �&� 
��� #�P�� C�.���

 .��.�kk/Vo!" 
!%�&� !����� �:� �� � !,�� .Bottcher  

#���`�% � )XmmV (M)�U �)�.� ��  ������ �`�[�	��P�/ $�%

�:�  �&� 
��� !,�� A"��.� �� DU F����� �� !�����
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 C�� d��e� �t�+� �� �� �:� C��Vi-X^ z��P� !,�� 

!�����. 

 

"� ��#$%&  

 �� �.`��� .a� ���+�� _O���  ��:�� C�� ��� ������

�� ��E�'A" ��t �� �� =���� !����U�.�B �:� �� $5w/v55 

�&� �� �.� ��  � ��"�� �� �.`��� C�.Bb�� *�.�.�� .%

 .B.� ��Y� �� AlG���� .�	�; ��  .��.� �� �.`��� C�.��� ��

8w/5RQ.� � *�.�.�� �� !�
 A)!� ���� !����K��  �:� �� .

 �����.E � !����� ��:�� C��)� � S�B.B7/5|8 � Qw/5Q< 

*�.� .�� �� �.�( �+�� _O��� .a� C�� �� ��$� 
!%�&� 

!&� .
��� ���?B � ��PhB  'S�.� F��>� �%$��/O��� C�� 

A"��.� �� ��:�� �.� #����� .�&�� �� ��) �B =�� $�% )`"� 

5 .(A"��.� C�� �� =���� !����U�.�B �:� ��+��)� ��  =�� $�%

 ��� �)� � S�B.BwQ/86 � ww/8Q*�.�.�� �� �.�  ( _O���

 ��� A"��.� �.`��� ��:�� ��Y� �� A"�� ��E� $P�u��

 C�� �u.�� ���  =�� A"��.� �� .�&��$��/O��� ��:�� �� 

�+�� ���� � !����� E �:� �� �	� ��l� ��� _O��� �����.

�+�� !��.� 
!%�&� ��� � =�� A"��.� �.`��� C�� $��� .

 A"��.� �� �:� ���u .% �� �.`��� C�.��� C�� C�� ��

!" �,�; ��) . �.`��� C�.�&�� S�.� ���?B � ��PhB ��

 C�.��� � !" !�	�B =���� !����U�.�B �:� ��� A"��.� ��

��� !����K�� �:� ��) A"��.� �� �.`���!�
 A)!� �. 

 �� DU � 
��� =���� !����U�.�B �:� .a� C�� �� �:� C�.���

 ��:�� S�B.B �� #
 !�����' � �����.E ����!���� ��.:  
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Abstract 

Chamomile (Matricaria chamomilla L. Rauch) is a highly valuable medicinal and aromatic plant and its 
anthodia used frequently in pharmaceutical and cosmetic industries. Pharmacological effects of the plants is 
related to flavonoids,  coumarins and essential oils. The most important pharmacological effects include anti-
inflammatory, spasmolytic and wound healing action. Its essential oils contain valuable constituents such as 
chamazulene, α-bisabolol and α-bisabolol oxides A and α-bisabolol oxides B. In consideration of the demand 
from the pharmaceutical industry for this plant and with respect to the quality of Iranian wild growing chamomile, 
seeds of Bodegold (tetraploid), Germania (diploid), Bona (diploid) and Goral (tetraploid) cultivars were 
purchased from Germany and Slovakia and cultivated in  Mashhad climate. During the flowering period, growth 
indexes such as plant height,  anthodia diameter, percent of dry matter, flower yield, essential oils content and 
chamazolene were measured. The results show that plant height of Goral and Bodegold (85.5 cm and 77.2 
respectively) are significantly higher than Germania and Bona (74.2 cm and 70.4 cm, respectively). The anthodia 
diameter of Bodegold and Bona were significantly higher than anthodia diameter of Goral and Germania. The 
results on dry anthodia yield showed that Goral produced the highest anthodia yield (221.15 g.m-2) and there is 
not significant difference between Goral and Bodegold. The lowest dry anthodia yield was produced by Bona 
(104.95 g.m-2). There was a significant difference between any harvest number and essential oils content. The 
highest essential oils content (0.627% w/w) extracted from Bona in the first harvest but Germania produced the 
lowest essential oils (0.627 %w/w) at third harvest. Chamazolene content of the cultivars ranged between 9.6-14 
%. Chamazolene comparison between three harvest time showed that in all cultivars, the second harvest had more 
chamazolene than the first and the third harvest. In conclusion Bodegold and Goral cultivars are the most suitable 
improved cultivar for chamomile production in Mashhad climate.  
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