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Comparison of physiological and biochemical responds between two varieties of 

Glycyrrhiza glabra�to molybdenum and salicylic acid �
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Abs = extinction cofficient * (X?!�8) 
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 NO = 77 mM
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.cm
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+o���!� !�J���2���6!<�!����������<��@(GA)��

�}!�W
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y = 25740x-115523    (R
2
=0.9974)                                                                             �

�o���#��D�E$���?!�.�����!��

���#�����B?��?����L��< =��X�?!�.�!��!��!�
#('N�P����$�#����~^�[>�92�:�>8�

���J���8��qHCl�mM�*�!���#�>Z�=����@mM�(N�q?!�>#��mM�(N��?���������XmM�

(N����EDTA-Na2��mM�u�.�����8!����5���[>ZzNN���0�pH=���2"��"J j>BC�4��"��Ln����<

"������~^������CJ�K�2�4#�an�U�xz�2"��"��^���J�����`�!��� �4��"J�� �����
�K�2�)N�

G"�� �"� 41rpm�zNNN�
 �������	���� �� ��� j>L� ������!� !�J���"��� !������

(Korori 1989)� HB?�K�ED�;2��
2>
$��
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�� K�
�!� �$�#M�x'N� ��*'zpH=���?!� t=�� 4 ���n�"���

<	#����5M�N('N��#�������	9	2�78����}>2�[>R��"�t-��K!�nm�u)N�K�2�4#�xzN �e��4��

��$���P�V !D�E$���< =����g�U��#�XAbs.min
-1

.gr
-1
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�!��#���?!�2=�a����"����$�#�X
�J.� ���4
�>

���[j�d> ��"�a2������[j�����J���K����#�����6�mA�)u�K�2�4#����`��^�����!� !�J����

�?!�.��>��������������!���J �[j��� ��k�E2��!�<�<	#����92��"�5��$�#�:J��#�*'z pH=�

"����"�L
�!��H
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�!��4
 glandulifera����#H�

�
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 =�� ���"�5�8�4���C�D>2���B��6�M�mg.L
-1�+N��!���D���������@�

��MO��8���D>2�P!>8���B�D�����6�M������!�@��!���"��"����qZ^�4
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�"�!���4
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 =� T� ���!�� �"� �� 5�� 4
glandulifera� TC�?��>
 =� ���4#� �M� � 5
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B�2� 4�56=���C4#� <�$� 6"�?� 48h?�����
_.� 4��� �� �C��!��C�JD=��� a�>?!�� 6��"��2����#�H

!�#JD�!����#�5�C�a�6!��ZBC���(Hale et al. 2001)��>
 =� ��"���		?�48h?�6!>	^�4#�!��5����
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glabra��2��� !>8�>
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�!�D��� ������@ ��� �!� <?�8��	$� K�M����� [�E$� �^�#� 4?� ��!�J< =��X��C��I ����

PAL��
	�� 6>ZD��� ���(CHS)��2�">��(Campos et al. 2003)� H�!� "�!"� 6�Z2!����

D�������@�"��!���� 4
glabra[�E$� �#����J�PAL� ��CHS< =� 4?��X��CJ�?���J��"��

�2�#� ���>
 =� <
	�>� ��� �	
�C� 5� �V	2!<$!� 4#��>
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glandulifera��>
 =� TC�?� 4?� ��� 6��� [�E$� m�B
U!� "!"� 6�� � !�� 5PAL� ��CHS��

���<
	���B��4#�D>#�
2������C78���2�����!��"!"���H!�4#��2�
 �5�!��4V���"�� �#6!��ZBC���

(Bernard et al. 2003)���"���`���J#��4��=���" "�H�

2��6!<�?!��� ��
�@�(NO)�"��C��"��!���4
!<$!���T��	E2��!"J�!��8�4���C��98����B

"!"� 6�� � �C��� 4#� �M� ��� aZ�(ot��� H� <
	�� 4?� �V =� �!�?!�� � ��
��� �"� @���8�B^� 6�C�

�e!��98< =�� �X��P�V !���
?�"��K!�
�2���D>2���"�� �6�M��4#�<�>
?�$>?�6!>	^�!��< =�5��aB^�X�
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aZ��(o�12��2� 4���>
 =� 6!<� ��5���D!� � ���
�� @�?!����t�� ��!�� ��������<�@��}� ���

�?!�.�!����"���"F>D�?��CJ�"���!��4
Glycyrrhiza glabra var. glabra��� b �5�������

G. glabra var. glandulifera��� b ����8�8� �98��C��BJD>2��� 6�M�mg.l
-1+N�� ��!���

D�������@��µM�u��8����P!>8���BMo+SA4
LC��"��!�q.�H�

Fig. 1. Comparative study of anthocyanin, nitric oxide, glycyrrhizic acid and 

peroxidase activity in Glycyrrhiza glabra var. glabra (light colour) and G. glabra
var. glandulifera (dark colour) in response to 60 mg. l

-1 
molybdenum (Mo), 5µM 

salycylic acid (SA) and Mo+SA treatments after two weeks. 
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Fig. 2. Comparison of peroxidase activity between G. glabra var. glabra and var. 

glandulifera treated by 60 mg.l
-1

 molybdenum (Mo), 5µM salycylic acid (SA) and 

Mo+SA after two weeks. Some new isozyme was appeared in var. glabra and one 

band has been omitted in var. glandulifera in treatments containing SA.  
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To investigate responses of Glycyrrhiza glabra var. glabra and G. glabra 

var. glandulifera to molybdenum and salicylic acid, we measured four stress 

biochemical parameters: anthocyanin, nitric acid, glycyrrhizic acid and peroxidase 

activity in callus tissues. Callus tissues obtained from seedlings root cultures were 

treated by 60 mg. l
-1

 molybdenum and 5 µM salicylic acid alone or together for two 

weeks. Anthocyanin content enhanced in all treatments in glabra but it decreased in 

glandulifera. Molybdenum and salicylic acid had enhanced the level of nitric oxide 

production in both varieties. Peroxidase activity and glycyrrhizic acid were only 

affected by salicylic acid. An enhancement in glycyrrhizic acid level observed in 

treatments containing salicylic acid. The effects of salicylic acid on peroxidase 

activity were particularly interesting as they were completely opposite between two 

cases of varieties: enhanced effect for glabra and inhibitory effect for glandulifera. 

Significant differences in monitored parameters between two varieties and different 

responses to new conditions may confer to these varieties specific tolerance defence 

mechanism. 
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To observe the figures, refer to the Persian text. 
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