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Nowadays plant cell suspension cultures have become an 

attractive source for secondary metabolites production. The 

fluorescent compounds are highly valuable in a variety of 

fields including environmental chemistry and medical and 

food industries. In this study the cell suspension cultures of 

black zira, an important medicinal plant in Iran, was 

established in MS liquid medium supplemented with 2 mg/l 

NAA and 0.5 mg/l BA. For isolation and identification of 

fluorescent compound in cell suspension culture samples, 100 

gr dried cell with 100 mL dichloromethane was extracted 

followed by subjecting on a column chromatography and then 

preparative TLC. The mobile phase was selected as 

dichloromethane-methanol; 9:1. The TLC comparison of 

extracts from different parts of the plant (seed, stem, leaf and 

root) as well as cell suspension culture samples showed that 

under UV light 365, a blue fluorescent component is present in 

cell samples whereas nothing was found in the extracts of arial 

parts of the plant. It is also found that a little fluorescent 

component has been released into the medium. Results of this 

study demonstrated the fluorescent component content in 

callus is less than cell samples under the same conditions. This 

compound was identified by Nuclear Magnetic Resonance 

analysis as one of the coumarin derivatives (6-methoxy 7-

hydroxy coumarin). Substitutions a methyl group or hydroxyl 

on the coumarin structure shifted the fluorescent band.  

 

Keywords: Bunium persicum, Cell Suspension Culture, 
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 �-�A-  
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�� �> ��%G -��< �>��� -  
�&IH �> ��- *�# >!���I � >�%�� �> ��

)Moghtader et al. 2009(1��E3 �# 1: �  
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4
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Ziaratnia et al. 2009; Xiao et al. 2005).  
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1!��!��
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+/��  %��I 
� �%32,4-D  �2 +/��  %��I 
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� �%3 NAA  �2  ��4 +/��  %��I 
� �%3
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et al. (2007)  1!��!��
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	��&��# 
E<  \-�$� >�# 
� 	��	��G   +0#
�
	��  1: *�# 4# 	�@,!#� +G�X�X)G 10
�� �#

�� 1�FG �F,� +���%5 	�k,!#� 4�
��,: .T^#%� 
+Q 1!#�9 �# 	��  *,: 
#%X��# �G 
E< +!�

T@� 
� +I�/� ���!�Y���1 *�# 	�� 	�#� �,! .  

  

  
     )gI#(        )h(             )Z(          )�(  

 T@�1- 1!#�9 
E<  *�E3 �# v� 	��� *,: a�)� 
� 	��� 	%�� 	��2  	��)gI#(1!#�9 
E< �# N�I�: T�@,G M�%� �  
� 	��
 *,: a�)�MS  4��^ ���92 +/��  %��I 
� �%3NAA  �5/0 +/��  %��I 
� �%3BA *�E3 �# v�10  ��
)h( T�@,G �

 �# v� T��: N�I�:3  	��)Z (�!�Y��� *,: 
#%X��# � *,: a�)� 
� +I�/� ��MS  e���)�.(  
  

 H *,: � 
E< +!�&0�( �# v� *,: a�)� 
�
1!#�9 	���  4#
#� +!�5/0  �'
� � �
�:��7/0  �'
�


�3H� 4��� 
�  1±4 +�!�� 19
�  �#%3 4
#�Fk!
�!�� . *�E3 �# v�8  4�-
E< 1�&-1!#�9   	��

1<  1�I�# �#�� #� 01<  
�_ ��XI# 4 �
�� N�I�:
� �5%3 
#%7 	��&��# .< 4#%�XI#4 N�I�:�  [�Or7

1!#�9 4�-
E< *,: a�)� 
� 	�� MS ���9  4��^
3  �'
��
�:�� �7/0 �'
� 
�3H � �:%Go  +!��
�- 
2 +/��  %��I 
� �%3NAA  �5/0 +/��  %��I 
� �%3

BA  � 	�� *,:
� ���4 1±25 +�!�� 19
�  �#%3
� �5%3 
#%7 +@�
�G 
� �.   
*,: 
#%X��# 4#%< +I�/� ���!�Y���  ���^ 
�

300 +/��  �%3�# N�I�:  4�- o�� � ��
 �< � ��&�
�# T'�^  *,: a�)�MS  ����91,�� 1<  4�-

 *,:4#
#� 15 +/�� )� %��I� *,: aMS  e���
 4��^2 +/��  %��I 
� �%3NAA  �5/0 +/��  
� �%3

 %��IBA  TX� � 	��*0%� �< %@�� 4�
 %< � rpm  
120 �!�� 4
#�Fk! .1!��!  SW#� +@�
�G a�#%� 
� �-

 � 
�4���  1±25 +�!�� 19
�  �#%3� �5%3 
#%7.  v�
 *�E3 �#4 ��/� �1�&- T�%��# +5�' �# �- ) 	
���

30 ( �!�� 	�#� 
�80 �*,: a�)� T;#� 1<  4�-
�!���%3 *,:#� ���9 .pH  ���Ga�)�  *,:  �- 


4� 8/5 ��� 
� vY� � S�_ G 4121   19
�
+�!��  �#%31< [��20 �� �R:�G# 1X�7��!.  
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T"�, W�O�/)' ����C�   �"��%�V,", ��/ ���

�%"�%  	� �!�S+,� �- 
���� ���TLC .  

 4#%<��/� 
� ��9�� [�8�:%G +�
%<  � �-
H 1���X�  �-�� 1!��! �< �-)�#�!#  	��3 g/�?� 4�-

	��� 	%�� ( [�)&' �#TLC ���%3 	��&��# .  
1<	���H 
�_ � 1!��! 4���  ��2!# 4#%< �-TLC �

 
#�X�25 ��/� �%3  �5/2  � 
E< �%310  �# �%3
 1< V%< � 17�� �1,�
 [�Or75  x�8�%XG *��7

�������%3 S��XG #�2� � 4 . + �D ��- 
� vY�
 	#%�- 1<30 +/�� 4� ���!�G# ���!��� %��I  �����%/:

T�G# � ���# �!�� �%; xR��: [���# .	
�b0  4�-
H �# � 
�80 +5�' Ej�: �# 1!�3#�9 T'�^  �-

1!��! 17
� 4�
 %< +��-  4�-TLC *5%3 
#%7 .
1< 4� �R^ �� �# �#�� 4���#�9 
�_ �  � ����%/:

 *8�! �< ��!���9 :1 1<  	��&��# c%)�� ��5 #� 0
�� .  

17
� 4�
 %< +5#%3�G���%:  v 9 �# +��-
 �`�@�/��60F254 ) 	
��� 1< ��IH c%�

0001/05554/1 ( ��O<# 1<5×5/2 +�!��  1: e<%� %��
�� ��2!# �� ��#� 
#%7 +��� ���IH [�)&' 4�
 %< .

�Q 
� g/�?� 4�-�!�< 	�-�,�Z�� �  4�-365  �
466  >�/�!#� ��/)� �# � ���%3 ��2!# %���!�! + ���#

 U�
�&I�� +�!
 4#%< ��!�G#   	��&��# �-�!�< 4���H
�� .  

=#�>  �	�,��7 X%�,�"�� ?�/)' �	�,.  

[�)&' +�
%< �# v�TLC 1!��!  �g/�?� 4�-
	
�b0 �# +;%< 
� +k!
 +<H v!��
�/5 o�:%G  4�-

�#�!# 
� 1: ���%3 	�-�,� 1,�
 � +I�/�  +�#�- 4�-
�,! 	��� 	��3 .1<  �# o�:%G >�# +���� � 
�_ �

1��- +��Q� C� v!�!��
  ��9�� ��/0 ��G
��� 
�
�� 	��&��# ��:�G 4`�I� @G ����!# +��� � �#�� . 
�

# #��<# �# +5#%3�G���%: ��� �# 	��&��# �< o�:%G >�
 4���^ �G +I�/� 	
�b0 
� ��9�� �#�� %���

 
�_ � >�# 4#%< 1: ��� 4���#�9100  ��/� �%3

 
�100 +/�� 4� %��I  �< �!��#%�I# U�: 1< ����%/:
 ����<28  �G34  T'�^ 	
�b0 � 	�� �%; �G%- �/�:

� vY� � ���%3 U,; xR��: 4
�G�
 �< ��� 

*5%3 
#%7 �` �@�/�� 4��^ +5#%3�G���%: .

�R^ *8�! T��� ��� 4#%< 	��&��# �
�� 4�-  4�-
 ��< [���# T�G# � #�k- �R^ �� �# +&/�?�)100 

+/��  �#�k- %��I80 +/��  � #�k- %��I20 +/��  %��I
T�G#   �[���#60 +/��  � #�k- %��I40 +/�� T�G# %��I  

 �[���#40 +/��  � #�k- %��I60 +/�� T�G# %��I 

  �[���#20 +/��  � #�k- %��I80 +/�� T�G# %��I 

 [���# (1< 1: �!�� 	���5# H 1< o�G%G . �# v�
 �# ���� �# v!��
�/5 o�:%G Z�%; � 4���#�9

 J�
Preparative TLC 1<  %�,�< ��/; 
�_ �
���%3 	��&��# H .1)&' U� 4�
 %< o�:%G TLC 

%7 T��: g/�?� [�8�:%G 4���#�9 4#%< � *5%3 
#
4� �R^ �� �#  *8�! �< ��!��� � ����%/:9 :1 

�� 	��&��# . 4���#�9 �# v�  o�:%G 1< w�<%� �!�<
 �%� �
� � 	���#%G #
 H �+<H v!��
�/5

1!�3#�9 1< � *5%3 
#%7 4#  �# H 4���#�9 
�_ �
�@�/�� 4� �< 18G%� >�� D ��` ,��� ����%/: � �

���%3 `�&�%�!��.  
  

C/��� � D2� 

 W�YSZ 
,�)-TLC   

 f���!TLC 1!��! �- ) � 
E< �V%< �17�� �1,�

��/� ���!�Y��� *,: 4�- (�R^ 
�  g/�?� 4�-

)4� ���!�G# ���!��� T�G# � ���# �����%/:  [���# (
	
�b0 
� 1: �#� �,!  4�  �# 	�� 1�FG ����%/:

��/� � 1,�
 �#�!#  4�- o�:%G ���!�Y��� *,:
+<H v!��
�/5 �#�!# 
� 1: �
#� ��9� +k!
  4�-

 �,! 	�-�,� 	��3 +�#�-) T@�2 .( S���� �# 	��&��#
1< +I�/� *,: ��/� 1< \ G ���0# %Q�; +-�3 �- 

 1< *8�! 4���9 [�8�:%G ��I�G �� \�#�5# 1< %2 �
�#�!# +� 4
��� 	��3 +�#�- 4�-  ���(Hasanloo et 
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al. 2008) .1<  ��{� #� 0Yazaki and Okuda 

(1990)  *,: �# #
 +'�; >!�G � ��!#�G
 +I�/� ���!�Y���Cornus officinalis   

�  : Z#%?��#  1: H 
#�X�36  	��� �# %�,�< %<#%<
��< *;
� .  

+<H v!��
�/5 o�:%G >�# ��9� 1< 19�G �<  �!

��/� 	
�b0 
� ��
 4�- �1,�
 � +@�
�G 
� 1�5�� 

+� +@�
�G a�#%� ��2�# xi���^#  H ��I�G %< �!#�G
���< %m�� (Bourgaud et al. 2006).  

 
�    1OI�r� 4#      �<     
#%X��#     *,:    +I�/�  
  

Helichrysum aureonitens  �+@�
�G a�#%� 
�
�� 5�%/: 	�%3 �# 4���9 o�:%G  ��! 1< �-4- 

chloro-2-(hepta-1,3,5-triyn-1-yl)–phenol. 
 ��I�G J
#�3 ��! 1,�
 �#�!# 
� 	��� >�# ��I�G 1: ��

*�# 	�� (Ziaratnia et al. 2009).  
��-  T@� 
� 1: 
�Q3  �*�# 	�� 	�#� �,!

4� 	
�b0 
� 1�FG ����%/: *,: a�)� �# 	��  
+<H v!��
�/5 o�:%G +�: 
#�X� +� 	��� �!
  ���

�,! 1:  �# 	��� >�# 4����#�H 	� -���/�   a�)� 1<
*�# *,:.  

  
  
  

v!��
�/5 o�:%G  

    
  )gI#(  )h(  

 T@�2- 4� 	
�b0 
� [�8�:%G 1���X� 1!��! ����%/: ��/� � 
E< �V%< �17�� �1,�
 4�-  	%�� ���!�Y��� *,: 4�-
�!
 �# T87 	���  
�! %�� � 4���HUV  Z�� ��Q �<365  %���!�!)gI# (�!
 �# �O< �  >�/�!#� ��/)� �< 4���H)h.(  

  
  

  
        ��/�                    N�I�:                     *,: a�)�              ��/�  

 T@�3-  *,: a�)� 1< v!��
�/5 o�:%G 4����#�H)gI#(  
 *,: 
#%X��# �< o�:%G >�# ��I�G \�#�5#+I�/� ���!�Y��� )h(  
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*�I�<��� 1: +�7� 
� 1��!�m 4�-  ��/�  4�-
+� �� � +-��3 H ��!��  p�%G �#%Q# a�)� 1< �� �-

+� +� 	%�;} ��/� T;#� 
� �� �!�� �!�� . �
#�� 
�
1!�3 �# +;%< 
� 4���)�  S��!�@� �+-��3 4�-

��/� �# p�%G 1< �- +� ��2!# +O�8Q [
�'  ��%�3
 4����#�H � !��paniculide B� protopine  �

4��Y: 1< >�� *,: �# o�G%G  ���!�Y��� 4�-
+I�/�Andrographis paniculata  �

microcarpa Macleaya  �frutescens  

Capsicum (Shilpa et al. 2010) . 4����#�H
*�I�<��� +O�8Q ��/� �# 1��!�m 4�-  \�#�5# o8� �-

��0 ���I�G 	���<  12��! 
� � +I�/� 	
#��� o�%?G
�X<��/� %�,�< 4 +� �- 1< >� l�- � ���  %Q�;

��/� �# 
%@� 	��&��# ��0 � �-  � �#�� �# 	��&��#

1< ��; [�8�:%G *�I�<���  >�#  4����#�H  
�_ � ��-  

  

1 ��- \-�: 1< %2 � +� ��I�G 4�- ��%3  

(Zhang et al. 2002).  
 +I�/� ���!�Y��� *,: 
#%X��# �< >� l�-
N�I�: *5�< 1< *8�! v!��
�/5 o�:%G 
#�X�  

*�# 1�5�� \�#�5# ���9 *,: a�)� . J
#�3 
�
Shuangxiu et al. (2003)  ��I�G 	���< ��!

salidroside  +I�/� ���!�Y��� *,: 
�
Rhodiola sachalinensis  N�I�: *5�< �# %�,�<

��< H .  

��,��J �- X%�,�"�� ?�/)'  @� X%�%	�

�+�� 
��U��[� )NMR(  

 �# 	��� >�# +���� � 4#%<1H-NMR �� 	��&��# .
��-  T@� 
� 1: 
�Q4  �*�# 	�� 	�#� �,!6 
1�^�! a �b� c �d �e  �f 1<  
� o�G%Gppm 11/6 �

28/6 �85/6 �92/6 �60/7  �96/3 d?,� 	��  *�# .  
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 T@�4- 1H-NMR Z#%?��# v!��
�/5 o�:%G��/� �# 	�� 	��� 	%�� ���!�Y��� *,: 4�-  
  

  
  

  

  
  

NMR +� ��2�# +��k -  1��- U� 1: ���

>�Y�# 1< +��Q� C��%�@I# \<�G hE9 �< 
#�  
#�X�

 U� 
�n^ 
� �+5�:>-H #���  U� �# +��<

*F9 >���� 4`%!# �< 4%�3 *F9 U� 1< %G  �< 4%�3

��� 1�?�k!#%< %Gi�< 4`%!# .g�Q  v!�!��
 +2 �
1��- v�Q� C�  	�#�!# T���  ��i 4`%!# #��� 4%�3

1��- %��CG 4#%< >�Y�# 4�- *F9 U� �# 
#�  4%�3
*F9 1< 
#����  #��� U� 
� %G
#�����! 4%�3

 +��Q� C�*�# .H �# 1��- 1: �9 >�Y�# 4�-  
� 
#�
v!�:%5 
� +��Q� C� #���  %��CG g/�?� 4�-

+� *F9  4#%< +<E9 \<�G �# +G��&�� v!�:%5 �� -�
��0 *F9 �%: 1��- 4%�3 >�Y�# 4�-  ���! 
#�

+� ���< .+� [
�' hE9 H 
� 1: +�!�:%5  �%�3
g�Q � 1��2G 4#%< 1< +2 � +� 	�%< 
�: ��� 

)Balaban, 1984(.  
 *�� �# �+��Q� C� #��� [
�7 \�#�5# �<
 �%5 H +������ a�)� 1: +!�G�%� ��D 1< *�#


+� +� 
� v!�!��
 1< � : 1< �G�%� H � ��H  [
�'
+� *8m Ej�: 4�
 %< 1/7 U� ��%3 .1/7  
� 1: 4#

0=δ +� %-�� +/;#�  �-��  o�:%G  1<  w�<%� ��%3  
  

(TMS) *�# .�G�%� ��-	�� 	����� x#���� 1: +  �!#
)�%�@I# �%Q �#  *_5�)� #���� �,5#%Q# 4�-

	�� �!# (�G�%� 1< *8�! 4%��: *0%� �<  4�-
+� 	������! �G�%� >�# >�#%<� < �� ;%D  �%Q 
� �-

�G�%� � Ej�: *�#
  �D *�� 
� 	������! 4�-
+� %-�� Ej�:  �!��)Pavia et al. 2008(.  

 f���!1H-NMR ,! +@� o�:%G >�# 1: �#� �
1< >�
���: [�X�,� �#  ��!6-  +�:���7 - 

 >�
���: +�:�
��-)>��I���@�# ( ���%5 1: *�#
 H +I�@I��C9H5O4Me +�  ���<) T@�5 .( 
�
 1-� %;#�#1950  4%�3
#%7 1: �� d?,�

	�%3  ��2�# 1< %2 � >�
���: 
��;�� 4�
 %< +��-
+� +�!��
�/5 4�-�!�< ��� .	���5# ���{� 4#%<  ��

 	
��� ><%: 1< T��� 	�%34  o�:%G7-  +�:�
��-
 ��7 - g�Q ��2�# 1< %2 � �>�
���: +�:���  4�-

+� v!��
�/5 ��� .#	�%3 ���5  +!�%�@I# 1O5#� 4�-
 	
��� ><%: 1<4 �6  ��7 	���5# �� 	�%3 ��  4�-

 	
��� ><%: 1< +!�%�@I# 1<}�93  4�-�!�< %��CG o8�
Z�� ��Q 1< +�!��
�/5 +� %G� /< 4�-  ���(Li et 

al. 2012).  

  
 T@�5- ��
�/5 o�:%G � >�
���: 
��;����/� �# 	�� Z#%?��# v! 	��� 	%�� ���!�Y��� *,: 4�-  

  

�#�.E"�F"   

 +I�� *���^ 1: +�#Ej e�� ' � ��/0 	�@,-�$� �#

 >�#\-�$�  [�!�@�# � � �5%3 	�F0%< #
 ��i *F9 
�
 P�X)G >�# �%8,���!���! S-#%5 #
 � %@,G +���%3. 

 

 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

56        1/2�*��� +,-�$� . +�/0 +0#
� �-��3 4
�� 5 ����� � ����� ���� 	
��� ���� ���1391  

 

REFERENCES 
Atrashi M, Tavakoli dinani E, Darzi M, 

Hashemi G, Roozbeh S, Masoumi A 
(2011) Effect of ultrasound on carvone 
in callus from tissue culture of black 
zira (Bunium persicum). Herbal Drugs, 
2, 129-135.  

Balaban RS (1984) The application of 
Nuelear Magnetic Resonance to the 
Study of cellular physiology. 
American Physiological Society, 15, 
10-19.  

Bourgaud F, Hehn A, Larbat R, Doerper 
S, Gontier E, Kellner S, Matern U 
(2006) Biosynthesis of coumarins in 
plants: a major pathway still to be 
unravelled for cytochrome P450 
enzymes. Phytochem. Rev., 5, 293-
308. 

Ghahraman A (1993) Medicinal Plants 

Systematic. Tehran.  
Hasanloo T, Rezazadeh S, Rahnama H 

(2008) Hairy root source for the 
production of valuable pharmaceutical 
compounds. Medicinal Plants, 29, 1-
17.  

Li H, Cai L, Chen Z (2012) Coumarin-
derived fluorescent chemosensors. 
Advances in Chemical Sensors, 6, 
121-150.  

Mewis I, Smetanska IM, Muller CT, 
Ulrichs C (2011) Specific poly-
phenolic compounds in cell culture of 
Vitis vinifera L. cv. Gamay Freaux. 
Appl Biochem Biotechnol, 2, 148-161.  

Moghtader M, Iraj Mansori A, Salari H, 
Farahmand A (2009) Chemical 
composition and antimicrobial activity 
of the essential oil of Bunium 
persicum (Boiss.) seed. Medicinal and 
Aromatic Plants, 25, 20-28. 

Pavia D, Lampman G, Kriz G (2008) 
Introduction to Spectroscopy. 
Blackwell, London. 

Salehi P, Mohammadi F, Asghari B 
(2008) Seed essential oil analysis of 
Bunium persicum by hydro 
distillation-headspace solvent micro 

extraction. Chemistry of Natural 
Compounds, 44, 111-113.  

Sharifi M (1995) Comparitive 
investigation of essences of Bunium 
persicum and Cuminum cyminum seed 
and explants fragments. Dissertation, 
University of Tehran. 

Shilpa K, Varun K, Lakshmi BS (2010) 
An alternate method of natural drug 
production: Eliciting secondary 
metabolite production using plant cell 
culture. Plant Sciences, 5, 222-247. 

Shuangxiu W, Yuangang Z, Madeline W 
(2003) High yield production of 
salidroside in the suspension culture of 
Rhodiola sachalinensis. 
Biotechnology, 106, 33-43. 

Valizadeh M, Safarnejad A, Nematzadeh 
GA, Kazemitabar SK (2006) 
Regeneration of plantlets from embryo 
explants of Bunium persicum (Boiss.) 
B. Fedtsch. Crop Science. 1: 93-96. 

Valizadeh M, Tabar SKK, Nematzadeh 
GA (2007) Effect of plant growth 
regulators on callus induction and 
regeneration of Bunium persicum 
(Boiss.) B. Fedtsch. Research 
Medicinal Plant, 1, 48-53. 

Wakhlu AK, Nagari S, Barna KS (1990) 
Somatic embryogenesis and plant 
regeneration from callus cultures of 
Bunium persicum Bioss. Plant Cell 
Rep. 9: 137-139. 

Xiao CM, Li JW, De AG (2005) A New 
Sesquiterpene from Transformation of 
Curdione by Cell Suspension Culture 
of Platycodon Grandiflorum. Chinese 
Chemical Letters, 16, 1487-1488. 

Yazaki K, OKuda T (1990) Gallotin 
production in cell cultures of Cornus 
officinalis Sieb. Plant Cell Rep., 8, 
346-349. 

Zhang W, Curtin C, Franco C (2002) 
Towards manipulation of post-
biosynthetic events in secondary 
metabolism of plant cell cultures. 
Enzyme and Microbial Technology, 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

  4�%�; ��!#
�@�- �:  +���� � � Z#%?��#���!�Y��� *,: �# >��I���@�# ...  57 

 

30, 688-696.  
Ziaratnia SM (2000) Somatic 

embryogenesis in black zira (Bunium 
persicum). Iranian Research 
Organization for Science and 
Technology- Khorasan Branch. 

Ziaratnia SM, Ohyama K, Fattah Hussein 
AA, Muranaka T, Lall N, Kunert KJ, 
Meyer JJM (2009) Isolation and 
Identification of a Novel Chlorophenol 
from a Cell Suspension Culture of 
Helichrysum aureonitens. Chem. 
Pharm. Bull., 11, 1282-1283. 

 
 
 

www.sid.ir

