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In order to select suitable parents for breeding purposes, one must have sufficient 

knowledge of genetic diversity and germplasm classification. It was for this reason 

that a study was conducted in 2019 at the Seed and Plant Research Institute in 

Karaj in order to identify and classify 17 eggplant genotypes based on the 

randomized complete block design. This stud measured 19 morphological traits 

such as number of days to flowering, plant height, number of stems per plant, 

number of nodes, and internodes, weight, and fruit yield as well as total phenol 

content, total anthocyanin content and glico-aldeid solasonin. The results of the 

analysis of variance revealed a significant difference for all the traits (p≤0.01). The 

range of variation showed great genetic diversity among cultivars, which can be 

useful for different breeding purposes, lower plant height to prevent dormancy. 

Greater number of stems and flowers are important to achieve higher yield, 

wherein 13321 genotypes showed lower height among genotypes. Cluster analysis 

classified the studied genotypes into three groups, and separated white eggplants 

from colored ones correctly. The PCA also confirmed the results of cluster 

analysis, showing that the color eggplants had more fruit yield, lower levels of 

solasonine, and lower days to maturity than white eggplants. However, the color 

eggplants that were used in this research were breeding cultivars; therefore, the use 

of breeding methods would be important to improve the quality and quantitative of 

eggplant genotypes. 
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�L  �� (,&��� �  ��H� $�G� ��3 \��
�L  c& � bH-� $�G� ��\��
�L 


��� � F�� $�G� �� �-�3 $!  �>:����� 
B
M�
� ��H2 � c&LX> K�-e _��� (� (&FG� �� 
 �HQ�� �� �>3 
 �   3�>

��� 
 �HQ�� =%T �  ��H2 
����@ ��QI�� ����� =%T �_2��3 (����� (� 3�>  �?�3  b&�FM� $ ��J�� 3��� 
�-&! � 

.�<�� ��H� $�G� �� gh� ���� �   �N�a�  
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2,�� . (��)* �����  

 *�� �  b&���! K&�1398  �>���  �
� .�< 	�G�� 7�4 �%< �  w;�� �0� � *�%� (�%� � 1�2� ������� (,�/� � 

(dB�h� �
�  _��< b>�?@ � 17  $�G� �� \��
�L *��T)1 (4 ( K��l� �0� � *�%� (�%� � 1�2� ������� (,�/� ��

�< .(� �
R-� %�� (�#�(� \��
�L �> �  ��0� ��FG� ��
2  ��N&�&�-H�� 	�  (a�� �  � �"
�� �-�� �   � =#4 �#� 3�>

*�Q-4 z&��< �  (��P�� �   U< 3�� ) 
�<17�Q��� (T�   ��� 3��  �  ���24 �Q��� (T�   ��� � U< *
W n ���12 

 ��,� =�
W� � =���65 =�;��� *�a�� � (�2� �>3 ����� ���%"� O
�h�3 .�<  

  
G��� 1 .\��
�L 3�> $�G� �� ����� �
� � ��?&� 3�> $! �>  

@�/�-<  I8��  �J��
. A��4  (��� K)>  �/�� �>. %��
  (��� �9
�6 L-.  
11111 �T��I  z�
Q�  ���� XP�  (Q<��M� X��  ��H�  
13511 �T��I  :�  ��  �a�;  (Q<��M� X��  ��H�  
11121 �T��I  :�  ��  3��4  (Q<��M� X��  ��H�  
13421 �T��I  :�  ��  ���� XP�   X��(Q<��M�  ��H�  
24211 �T��I  :�  ��  ���� XP�  (Q<��M� X��  ��H�  
13411 �T��I  z�
Q�  3��4  (Q<��M� X��  ��H�  
21881 �T��I  z�
Q�  3��4  (Q<��M� X��  ��H�  
13321 �T��I  z�
Q�  3��4  (Q<��M� X��  ��H�  
51311 �T��I  z�
Q�  3��4  (Q<��M� X��  ��H�  
12521 �T��I  :�  ��  3��4   X��(Q<��M�  ��H�  
11122 �T��I  z�
Q�  3��4  (Q<��M� X��  ��H�  
11212 �T��I  z�
Q�  �a�;  (Q<��M� X��  ��H�  
24111 �T��I  z�
Q�  3��4  (Q<��M� X��  ��H�  
Behrad  F&  z�
Q�  �a�;  (Q<��M�  
��� bH-�  
Azin �%<
�  z�
Q�  (aB 3�  (Q<��M� X��  
��� ���I bH-�  

Derakhshan *
M�   z�
Q�  _N< ����  (Q<��M� X��  
��� bH-�  
Bita *
M�   :�  ��  _N< ����  (Q<��M� X��  F��  

  

=#%�& �� �  �� (dh; �  $�< ����� �� f@ � 
���-� t� ��� =��,� (� 1500  w����Q�4�@ �  (�& 
�< 
 � XP< F

 � 
�4�> 
3 <�a���&  �� �d� � _�;4 �� f@ (4 �< 
 �HQ�� =#4<�@ 
��� ��  K&,c "-���� � Kc  � 
�< 
 �


T3 � (Q#@ �&� (4 �>�#� � �<  �G� �� b10 Q���� �h; ��) �� �4 �<� �Q�3  �B�6 ���� (� *��Q�� 3��� U��-� ��Q�

(�
� (�2�M .=M�� ��
2 ���2� K��� (� *��Q�� _a� �(��2� K���  v& � �> �  �>50 �Q���  �> 3����! � 
� �Q��   ���

c&   *
W �  � ��� �<� 
��5-@  *��T)  
� �&� 1�< (� ]�I ���2
^I ��< 	�G�� ��> v�� K�T� (����2:(  

  
 G���2 .
 �HQ�� �
� ]�I ���2
^I �I��  

2��� M�?  pH 
EC   

)�
� �9� �� O��04( 

Q�
�96   

)�6 �6 R'(  

� S�   

)�6 �6 R'(  

A<��9�-   

)�T.�(  

(���  �#U   

)�T.�(  

V=U   

)�:�� R�J�:�; �� R�J(  

O�   

)�:�� R�J�:�; �� R�J(  

�-< ��
B  5/7  43/0  225  45/14  51/0  47/3  22/4  15/1  
�0� � *�%� (�%� � 1�2� ������� (,�/� ���-#4�I 
�"#&���!  

  

2 .1 -��. .�������!�

  

zI �� 
 �HQ�� �� (�
� V�H��� ���� b4 3�Q�� f�B
4 �� 
 �HQ�� �� 

�� �h; � *
W�  
��  ��d� � |��  ��d� �(I�<  ��d�


����� *�Q�G&  3����� �� 
 �HQ�� �� 

�� $�� � �& �� 6��a< .�< 3���  
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2 .1 .1 ./0 /��  

 ����4�� _4 $�F���-M
����� �K�B
M 6�� �� 
 �HQ�� �� �  �& �� 3���(4 20  �� 
��^� *
��� �� �Q�B��N��16/1 

����  � �h�� O! �Q�B100 Q�B��N�� ~
�P� K�B
M S�d� ��  =<0� �� f@8  �(��; 300  *
��� �� �Q�B��N��

��-��4 ) X&��20 $! (� (�2�  (B
B .�< (M�Y� �> b&���! 3�>(� ��� 30 K� �  (��;   3���40 �Q��� (T�   ���;  ���

 �  O0T fZ� .�-QM��760 Q�� ������� 3��� c�B������  �����Q�� �-�-� .�< 
���
I �Q�
��� 5&�Q� � 
 �HU,��� 

���� c�B�� 	�� ) �< $��� 
��^� ���T 
 �� 	�� �� ����Slinkard et al., 1977.(  

  

2 .1 .2 ./0 1�����
��2  


����� 3��� ) ��Q�� X&�� �M��) �M�� XQ,�� �  �� K�����
Q�! $�F�� 3���4/0  � �J
�5/4=pH �&��4 X���Q@ �M�� � (

)25/0  � �J
�1=pH
 �HQ�� ((  .�<400 (� 
��^� �> �� �Q�B��N��  O0T � ~
�P� �>�M�� �� c& �> �� (�����T �
W

$!  7
� *
W �  �  �>410  �700  �Q�
QM��QNZ�� 
�"Q�  �  �Q�
���)Shimadzu UV-160(  5&�Q� .�< 
���
I

���� U,���  K&������ 	��3 -���� �&� *
��M :����� � 
��^� 
���T 
 �� 	�� �� �&�
N���) �& �� (�Muanda 

et al., 2011.(  

O0T �����) =K�����
Q�! (���"�� =R�� ×K&������ �B
NB
� $�� ×=;� �
Q4�M×1000 ÷ ((K&������ �B
� U&�Y)  

 �  O0T) =O0T �����510 �Q�
���-  �  O0T700 �Q�
���  (4 �QB�� � 1 pH = (-  �  O0T)510 �Q�
���-  �  O0T

700  (4 �QB�� �  �Q�
���5/4pH=(  

  

2 .1 .3 .1��
�4
� "�5
����2
��67  


����� 3��� ) $�G� �� 

�� c#I � 
@ �K��
�J
� ����� 3��� g25 *
��Q� �� (70 ) �2� ml250�� X&�� � ( -

) K�Q�HB
�mg/ml1(� (  ���15  (�,4
� 
�"Q�  ca4 �� _2�� ~
�P� .���< ~
�P� ���Q�� ca4 �� (��; 

(�  ���60 ��  �  (��;  350 �Q��� (T�  
��^�  ���  3����� ca4 �� 
�<�Q��M *
��� .�< �Q��M fZ� � 3���

 �� 3��,� XG� �� � y��j�NHCl  ���Q�� � ~
�P��& ��(� _2�� *
��� .  ���15  ��  �  (��; 20  (T� 

�Q���  ��  ���rpm 8000  .�< L
�H&�Q���pH  3�� �,4����> 	
��
�! ca4 �� $
�,��Z�
�10 �B� 11  � X�R-�

 3��  �� 	�� O! 	�a� �  fZ�70 �Q��� (T�  (�  ���  ���30  �& 3�� *
��� $�< �� f@ .=M�� ���; (��; 

(�  ���30  �� 
����  (��; rpm 10000 (�  ���30 (� 
 �� .�< L
�H&�Q��� (��;  K�#�  �� 
�<5 ����  	
��
�! �Q�B

(� fZ� � (Q,< �2�  c& �,4����>  ���15 �;  3��  �  (�20 �Q��� (T�   �   ���rpm 10000  � L
�H&�Q���

waT O
�� c#I O
�� .�< 3��!  �  
�<10 ����  3��  �  c��
���QB�� 
�"Q�  �  � _� *
��Q� �Q�B50  (T� 

�Q��� (�  ���  ���30 ) �Q��M �� _2�� $
�,��Z�
� .=M�� ���; (��; µm 45/0 ����� fZ� .�< 
 �  �
�� (


�J
� 
�"Q�  ca4 �� K��HPLC 
�����  .�< 3���10  (� 
�<�Q��M *
��� �� �Q�B��N��HPLC  �
QN�  ��UV  �

 $
Q�C18  7
� *
W �  � s&�F�202 b�� _&�Q��
Q�� ]��Q� ��M .�< 
���
I K��
�J
� ����� K&�� -05/0  X���Q@

) ��H,M $L����> 3 v/v 55:45 $�&�T =��� . 
� (7/0 ����  �� �Q�B)  
� (��; Bushway et al., 1980.(  

  

2 .2 .$�8 � � /�69� :!�! ��  

K&� b&���! (� ��
2 1�W ]
�� 3�> _��4 �M �^� �� (� ���N� 	�G�� =M�� .3��� ����� ���H� ��H2 (dB�h� �
�� 
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���3 *���� $
��! 
 �  $ 
� (<
I (&FG� �f��&��� (&FG� ��> _��� (� (&FG� �3� �> �� bI�e fNa&��� �� 	�� ��FM� SAS 

 (P,�)1/9�-d� .=M�� 	�G�� (\��
�L �  ��H2 K�� 3��  KN��  $
��! �� v�QP� 3�>1  .�< �����  
  

3 .$���� (��)* ��� ;9� �  

 c&L
B
M�
� ��H2 �I�� f��&��� (&FG� 5&�Q�(dB�h� �
� \��
�L  $�G� �� v�QP� 3�>) *��T3(  \��
�L ���  �  $�#�

 V�H��� �� *�aQ�� gh� �  (I�<  ��d� � |��  ��d� �
�"����  ��d� �
��  ��d� �(�
�1 �-d� �2� ) �< �� 01/0P≤.(  

  
G��� 3 .5&�Q� (&FG� f��&��� ��H2 c&L
B
M�
� $�G� ��  

%'���X/ Y����  
 ��.�

��'4U  

%�Z��� V�3-���  

,� /.'  (�J �'�Z/  (�3-��� �'�Z/  [�� �'�Z/  �?�> �'�Z/  ���
 �\�  
���N�  2  58/61 ns 23/129  ns 52/87  ns 43/831  ns 078/3  ns 6/10  ns 

\��
�L  16  33/918 ** 49/16519 ** 02/15685 ** 00/74805 ** 081/132 ** 69/104 ** 

�hI  -  026/25 69/60  65/57 43/230 09/4 74/1  

) �����j� U&�Y%(  -  55/3  47/1  45/1  18/1  20/2  84/2  
 � **ns: (� �-d� �"���� U����  *�aQ�� gh� �  3�� 1 �-d� ���H�  
�� � �2�  ��    

  

3 .1$�
� ������ . 

�-d� ���H� $�G� �� v�QP� 	�;�� �  (�
� V�H��� .�-Q<�  X>�� 3�� b�� �� �� (�
� V�H��� K&94 �Q���  \��
�L) �Q�

 � ($�#I� 33/93 �Q��� \��
�L � ) �Q�  � ( ��%� ��Q�� 3�>X4 ��\��
�L �  F�� (�
� V�H��� K&13321  3 �� ����� ��

33/41 �Q��� \��
�L K�� �  .�< 
�>�#� �Q�  \��
�L ���H� $�G� �� 3�>13411  ��66/68 �Q��� �� V�H��� K&��J�� �Q�

 *��T) =<� 4 �  .(�#>�?@ K&J �  (�
� V�H��� 3�>S. aethiopicum  �S. anguivi  K��88/22  ��6/94 �Q��� �Q�

 K&J �  �  
� ��jQ�S. macrocarpon  K��96/19  ��52/41 �Q���)  
� ��jQ� �Q�Osei et al., 2010 �#>�?@ �  .(

 � ,�/�  ��d� �7�4 *�%� � �0� (�%� ������� � 1�2� (13  $�G� �� ���� X;������ �
�  $�#� 5&�Q� � =M�� ���;

K&J �   � 74250  �74128 (� U����  ��2/71  �0/48 �Q��� V�H��� �Q�b�� �� � K&X4 ��  
I (� �� (�
� V�H��� K&

) �� �  ��^QI� �$���Na> � ��B�I1398 �  
��� V�H��� 
 ���� .(�#>�?@  � 28  K�� ����Z�� ��
� $�G� �� 
 
�50  ��

85 �Q���) =�� 
�< 6��F� �Q�Prohens et al., 2005.(  

  

3 .2:�7 !�"<� .  

b�� �� �� 
�"����  ��d� K&33/296  � (bH-�)  ��%� \��
�L � X4 ��\��
�L �  F�� $!  ��d� K&  3�>13321 )67/43 

\��
�L K�� �  .�< 6��a< ( ��  \��
�L F�� ��H� $�G� �� 3�>11212  3 �� ����� ��67/130 b�� ��  ��d� K&

 *��T) =<�  �� 
�"����4.(  

  

3 .3:�=���
 !�"<� .  

(� (T
� �� \��
�L �  
��  ��d� �K�"���� (,&��� 5&�Q� �-d� ���H� $�G� �� v�QP� 3�>�� 3��   (4  �  $�#� 5&�Q� .�-Q<�  X>

b��  �� 
��  ��d� K&��67/287 X4 �  ��%� \��
�L �   ��  \��
�L �  F�� 
��  ��d� K&��13321  K�� �  .�& �� 
�>�#�

                                                                                                                                                            
1. Duncan test 
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\��
�L  \��
�L F�� ��H� $�G� �� 3�>11212  ��125 b�� n
��  *��T) =<�  �� 
��  ��d� K&��4 �  � |�� �
%� =��� .(

  ��  ���; 
��� \��
�L � ��! :�Q�� � (&0j� � 
&�@
QM ���  ��R� 3 �dQ� _��
� ���l� =�� 
�� �& |��  ��d� =&�%�

)Oloyede, 2012 ��B
� � �&�%Q�� XQ,&�� �B
�� X�,�� �  ��2� _��� z��� 3��  .(\��
�L ���H� .=�� |��  =��� �  �>

�� 
�� ��B
� \��
�L �  �<� (-�%� 3��  (4 �<�� V
Y
� K&� �� �<�� ���
� \��
�L � =�� ���HQ� �"&�N& �� v�QP� 3�>  �&�>

b�� 
�� ��B
� =��� (4 K�&�@ �<� (-�%� 3��  3���  �����  3��) �-Q,> 3��Ritchie & Nesmith, 1991 .(  

  
 G���4 .�\��
�L �N&L
B
M�
� ��H2 �I�� K�"���� (,&��� 5&�Q $�G� �� v�QP� 3�>  

@�/�-< �=  ) ,� /.'cm(  (�3-��� �'�Z/  (�J �'�Z/  [�� �'�Z/  �?�> �'�Z/  ) ���
 �\�mm(  
11122  def  33/57  ij  00/62  hij  67/65  gh  33/97  ef  67/12  d  90/17  
51311 cd  67/64  hi  00/69  hi  67/71  gh  00/100  ef  67/12  efg  84/13  
24111 gh  00/48  kl  67/45  kl  00/49  hi  33/81  fghi  67/9  gh  83/11  
13321 h  33/41  l  67/41  l  67/43  i  67/35  i  67/7  efg  77/13  
11212  def  33/57  e  00/125  e  67/130  e  67/178  d  33/16  e  54/15  
11111  efg  33/53  gh  33/76  gh  67/77  gh  67/91  de  33/13  h  48/10  
13421  fg  00/50  jk  67/54  jk  33/57  hi  00/89  hi  67/8  efg  87/13  
13411  bc  67/68  hi  00/70  h  00/73  f  33/127  efg  33/12  e  63/15  
21881  fg  00/50  jk  00/56  ijk  00/59  ghi  00/90  efgh  67/11  ef  52/14  
11121 cde  00/61  f  33/91  f  33/96  fg  67/114  def  00/13  bcd  88/19  
13511 fg  00/52  fg  00/83  fg  33/87  gh  00/99  ef  67/12  fg  78/12  

Derakhshan a  00/94  b  00/232  b  00/237  c  00/431  bc  33/24  bc  68/20  
24211 fg  00/50  kl  67/47  kl  00/51  hi  67/77  fghi  67/9  h  47/10  
12521 efg  00/55  ij  67/63  hij  00/66  fg  33/114  ghi  00/9  cd  50/19  
Bita a  33/93  c  33/189  c  00/197  b  00/458  a  00/29  b  72/21  

Behrad a  33/99  a  67/287  a  33/296  a  67/451  ab  33/27  a  35/35  
Azin b  67/73  d  00/163  d  33/172  d  00/379  c  33/21  d  07/18  

�-d� ���H�  
�� �"���� $
Q� �> �  ]�Q#� S���  *�aQ�� gh� �  �� 5 �� �2�  .�<��  

  

3 .4 .?�� !�"<�  

 ��  ��%� \��
�L (4  �  $�#� K�"���� (,&��� 5&�Q�67/451 b�� |��  \��
�L � |��  ��d� K&��13321 )67/35  ( ��

X4 \��
�L K�� �  . 
� ���  �� |��  ��d� K&��  \��
�L F�� ��H� $�G� �� v�QP� 3�>11212  ��67/178 b�� |��   ��d� K&��

 *��T) =<�  �� |��4� �� .( �� |��  ��d�  �&� �����j� (-��  (� (T
67/35  ��67/451 �� � �� (����� s&�W �� $�
�  3�>

 ���,� $������ �� t�-+ah� (�
� �  |��  ��d� K�"���� b&�FM� =%T �  O�PQ�� �� �<�� 
 ��� � ��#P�  
�%� �� =H2 K&� �O�PQ��

FM� s&�W �� ��H� $�G� ��  �N�a� b&�FM� 3��� �&J��. 
� �>�
I �� �
I�� 
��� 3FQ-�
QM gh� b&�  

  

3 .5$��� !�"<� .  

:����� 
 �  K�"���� (,&��� 5&�Q� \��
�L ��> ) �Q�� 3�>29 )  ��%� � ( ��33/27  ( ��b�� �� \��
�L � (I�<  ��d� K&

13321 )67/7  ( ��X4 �� *��T) �� 
� ���  �� (I�<  ��d� K&4  ��d� ��B
� � �<� � �� .((I�<  X%� =H2 �  ����T

�� (4 �-Q,>) ����0"� ���l� 

��  ��d� �� �-��
�Ercan & Kurum, 2003(I�<  ��d� ��B
� .(�� ����T 3�> U�� ���
�

)  
< (�
� �> �� �Q<� �� 

��  ��d� b&�FM�Liseed, 2007(I�<  ��d� ��B
� .( *�j<� U�� ����T 3�>  3�{M $ �4

b�� �� ]�I gh� �� 3�� *
^��  �N�a� b>�4 U�� (4 ���& b>�4 �&�� =#4 X4��� K&����-� � 
�<)   ��Ercan 

& Kurum, 2003.(  
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3 .6$B�� �CB .  

b��  �� (;�� �h; $�F�� K&��35/35 ����X4 �  ��%� \��
�L �  �Q�  K&��$!  \��
�L � 11111 )48/10 ����  
�>�#� (�Q�

\��
�L K�� �  .�& �� � $�G� �� 3�> \��
�L F�� ��H11121 )88/19 ���� b�� (�Q�  *��T)  
� ���  �� (;�� �h; K&��4.(  

  

3 .7:
�
 -��.
E� .  

\��
�L ��� (4  �  $�#� f��&��� (&FG� 5&�Q�  =�,� � 

�� *
W �

�� |�F� �h; �(;�� �h; �� $�G� �� v�QP� 3�>

 *�aQ�� gh� �  

�� |�F� �h; (� 

�� *
W1 ) �2� 01/0P≤�-d� ( *��T) �< �� 5.(  

 
 G���5 .\��
�L 

�� ���2
^I �I�� �� f��&��� (&FG� 5&�Q� $�G� �� v�QP� 3�>  

%'���X/ Y����  
 ��.�  

��'4U  

%�Z��� V�3-���  

(��� [.]� �\�  (��� G�&  (��� [.]� �\� �� G�& 2�S-  (��� ^/ A4�  �/�� .� (��� A4�  

���N�  2  48/38 ns ns 015/138 ns 008/0  ns 8/564  ns 6/303471  

\��
�L  16  49/1007 ** 9/74444 ** 22/20 ** 03/121756 ** 9/6442998 ** 

�hI  -  93/25 77/35  012/0  49/255  6/139839  

) �����j� U&�Y%(  -  61/3  86/0  83/0  29/1  53/1  
 � **ns: (� �-d� �"���� U����  *�aQ�� gh� �  3�� 1 �-d� ���H�  
�� � �2�  �� .  

  

3 .7 .1:
�
 ?�8� �CB .  


 �  K�"���� (,&��� 5&�Q�  (4  �  $�#� �>b�� �� �� 

�� �h; K&118 ���� � K&x! \��
�L �  �Q�X4 �� F�� $! $�F�� K&

 ��97/26 ����\��
�L K�� �  .�< 
�>�#� �Q�� \��
�L �  �Q�  \��
�L F�� ��H� $�G� �� 3�>13411 b�� �� $�F�� K&

�� |�F� �h;) 

88/82 ����  *��T)  
� ���  �� (�Q�6.(  

  
 G���6 .\��
�L 

�� ���2
^I �I�� K�"���� (,&��� 5&�Q� $�G� �� v�QP� 3�>  

@�/�-< �=  
 (��� [.]� �\�  

)�9-�
 �9�(  

 (��� G�&  

)�:�� �9�(  

 �� G�& 2�S-  

[.]� �\� (���  

 (��� ^/ A4�  

)R�J(  

�/�� .� (��� A4�   

)R�J(  

11122  cd  53/73  hi  27/73  ij  00/1  fg 33/158  def  33/1474  

51311  defg  07/65  gh  49/78 gh 22/1  fghi  33/141  de  33/1787  

24111  efg  53/64  ij  56/66  ij  03/1  hi  33/125  f  00/958  

13321  efg  31/64  j  04/61  j  95/0  ij  33/120  ef  00/1242 

11212  g  38/57  d  26/121  d  12/2  fgh  67/150  c  33/3049  

11111  g  69/57  f  89/88  e  54/1  ghi  33/153  f  00/855 

13421  def  24/68  fg  47/85  gh  25/1  f  67/162  f  00/1082  

13411  b 88/82  fgh  73/82  ij  00/1  de  33/215  d  33/1903  
21881  de  15/70  fgh  54/82  ghi  18/1  d  67/236  ef  33/1259  

11121 def  17/68  gh  46/77  hi  14/1  fg  00/153  d  67/1986  
13511 h  02/48  e  83/104  d  19/2  j  33/98  f  33/1014 

derakhshan bc  10/81  b  83/206  c  55/2  c 67/414  a  67/5394  

24211 def  13/67  e  50/99  ef  48/1  e  33/194  def  67/1424  

12521 g  42/58  ij  94/65  hij  13/1  j  67/96  de  00/1840  

bita i  97/26  fgh  40/80  b  99/2  a  00/665  a  00/4879 

behrad fg  03/61  a  33/727  a  92/11  b  33/631 b  33/3998  

azin a  00/118  c  33/156  fg  32/1  ab  00/652  b  00/4123  

�-d� ���H�  
�� �"���� $
Q� �> �  ]�Q#� S���  *�aQ�� gh� �  �� 5 �� �2�  .�<�� 
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3 .7 .2:
�
 F
G .  

 (4  �  $�#� K�"���� (,&��� 5&�Q�b�� �� �� 

�� *
W $�F�� K&33/727 ���� �  ��%� \��
�L �  �Q�X4 �� $! $�F�� K&

 \��
�L � 13321  3 �� ����� ��04/61 ����  *��T) �< _2�� �Q�6 .(:����� b>�?@ �&�>
��
4 �  � K&��

�&�� 

�� K&�� �>(� U���� \��
�L �   3�>74100  �74237 c&��� � K&���-�� �

�� K&��  \��
�L �  X>74116 

 .�< 
�>�#�(� �
W  K�� 

�� *
W �����j� (-��  (4 �< $��� ��41/9  ��23 �Q��� K�� 

�� �h; �����j� (-��  � �Q�

1/4  ��8/7 �Q���)  
� �Q� �$���Na> � ��B�I1398 3��� �� 

�� *
W 
 ���� F�� 3�"&  $����� .(28  $�G� �� 
 
�

 K��3/9  ��8/25 �Q��� K�� �� 

�� �h; � �Q�5/4  ��12 �Q���) �� �4 $��� �Q�Prohens et al., 2005 .(X> K�-e 

b>�?@  $���18  ����Z�� �  �� $�G� �� 
 
������ �
� $! 6��F� s�W (4 �� �  ���;  K�� 

�� *
W �>7/6  ��6/23 

�Q��� K�� 

�� �h; � �Q�6/4  ��4/9 �Q���)  
� ��jQ� �Q�Plazas et al., 2013 �� �d��� v�W �"���� 5&�Q� K&� .(

(� =%T 

�� *
W O�PQ�� \��
�L 3 �?� �� � =�� $! $
���
� S��^� S�> �� $�G� �� 3�> $L �� $�
�  3�>

*�Q-4 \��
�L 
�--4  
 �HQ�� 	�;�� 1�2� �  
 �HQ�� 3�-�� (� (T
� �� �R� �
� 3�>. 
<  

  

3 .7 .3:
�
 F
G $� :
�
 ?�8� �CB HIJ� .  

b�� �� �� 

�� *
W (� �h; =�,� K&92/11  (4 �< 
�>�#�  ��%� \��
�L � $�#� 
�->  

��  �h; � �����  3�>X4 �� 

 \��
�L �  .=�� 
 
�13321  3 �� ����� (� =�,� K&�95/0  *��T) ����5 (4 ($�#� 
�->  

�� ��B
�  �� �� 3�> ��

 S�QI�X4 ��  *��T)  
� 

�� *
W (� �h;6.(  

  

3 .7 .4:
�
 K� ��� .  

b��  �� 

�� c� $�� $�F�� K&��655  $! �� f@ � �Q�� \��
�L �  	��652 X4 .�< 
�>�#� K&x! \��
�L �  	��  K&��

) 

�� c� $�� $�F��67/96  \��
�L (� (	��12521 ) �33/98  \��
�L (� (	��13511 ��^QI�  K�� �  .=M�&

\��
�L b�� F�� ��H� $�G� �� 3�>  \��
�L �  

�� c� $�� $�F�� K&��21881 )67/236  *��T) �< _2�� (	��6.(  

  

3 .7 .5$�
� �! :
�
 ��� .  

b�� K�"���� (,&��� 5&�Q� :����� (� (�
� �  

�� $�� $�F�� K&�� (� �Q�� � $�#I�  	�;�� �  U����  �� ����� �� U���� 3

67/5394  �4879 \��
�L K�� �  .�< _2�� 	��  \��
�L �F�� ��H� $�G� �� v�QP� 3�>11212  ��33/3049 b�� 	��  K&��

 \��
�L � (�
� �  

�� $�� �����11111 )855 X4 ((�
� �  

�� 	��  *��T) �� 
a� ��B
� �� (�
� �  

�� ���� $�F�� K&��6.(  

  

3 .8�!��6�M -��. .  

:����� � �� ���  ��d� �

��  �N�a� � 

��  ��d� �(�
� �  

�� $�� �

�� c� $�� �� \��
�L ��� f��&��� (&FG� 5&�Q



�� �� ���  ��d� ��>��� *�aQ�� gh� �  =<� �� K�B�� �� ���  ��d� � �> 1 �-d� �2� ) �< �� 01/0P≤ *��T) (7.(  

  

3 .8 .1:
�
 !�"<� .  

��� (,&��� 5&�Q� :�����b�� nK�"� \��
�L �  

��  ��d� K&��  3�>11212  �12521 )20 X4 � ( ��  �  $!  ��d� K&��

 \��
�L21881  3 �� K�"����)33/5  *��T) �& �� 6��a< ( ��8 .(b>�?@ $���  �  

��  �N�a� K�"����55  
 
�
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 �� $�G� ��2/26 ) �� �4 6��F� (�
� �  

��Polignano et al., 2010 �  (4 �B�� �  �(�#>�?@  �"& �   ��11  �  

��

 3��� (�
�28 ) �� �4 $��� $�G� �� 
 
�Prohens et al., 2005(dB�h� �  .(  \��
�L (4 �< $��� 3�74114 X4   ��d� K&��

X4 � 

�� )  �N�a� K&��8/13  � (�
� �  

��2410 �B���  ((�
� �  	��  \��
�L (474239 b��  ��d� K&�� (� � 

��  *��� 

b�� $!   ��d�)  �N�a� K&��21  � (�
� �  

��4023 ) =<�  �� ((�
� �  	�� �$���Na> � ��B�I1398.(  

  
G��� 7 .5&�Q� (&FG� f��&��� ��H2 3 �N�a� \��
�L 3�> v�QP� $�G� ��  

%'���X/ Y����  
 ��.�  

��'4U  

%�Z��� V�3-���  

(��� �'�Z/  (��� ��):�
   4�. �'�Z/�=�:J �/  (��� �/ 4�. �'�Z/ �=�  2>'��� V�#�' �/ 4�. �'�Z/  

���N�  2  ns 58/9  43/40 ns ns 35/3  ns 235/0  ns 47/125  

\��
�L  16  92/59 ** 8/289 ** 68/176 ** 54/176 ** 54/193 ** 

�hI  -  96/6  74/34 49/47  86/31  65/30  

) �����j� U&�Y%(  -  05/2  6/2  42/8  52/9  6/9  

 � **ns: (� �-d� �"���� U����  *�aQ�� gh� �  3�� 1 �-d� ���H�  
�� � �2�  .��   

  
 G���8 .\��
�L 3 �N�a� ��H2 �I�� K�"���� (,&��� 5&�Q� $�G� �� v�QP� 3�>  

@�/�-< �=  (��� �'�Z/  (��� ��):�
 )�/�� �= .� R�J(  �=�:J �/ 4�. �'�Z/  (��� �/ 4�. �'�Z/ �=�   V�#�' �/ 4�. �'�Z/2>'���  

11122 bcd  33/9  efg  87/18  a  33/92  a  67/95  a  0/103  

51311  b  67/12  efg  47/21  a  67/90  a  00/96  a  67/102  

24111  cd  67/7  efg  92/20  ab  00/88  a  33/93  ab  00/100  

13321  bc  33/10  g  35/15  abc  67/84  ab  33/91  abc  00/97  

11212  a  00/20  def  63/25  abcd  00/83  abcd  00/89  abc  33/95  

11111  cd  33/6  cde  68/27 abc  00/84  abcd  67/87  bcd  33/92  

13421  cd  67/6  bcd  17/34  cdef  33/75  defg  00/79  bcde  00/91  

13411  bcd  00/9  efg  93/21  bcdef  00/78  cdef  67/81  cde  67/89  

21881  d  33/5  efg  47/20  abcde  33/82  abcd  33/87  cde  00/89 

11121 b  00/13  efg  15/21  bcdef  67/77  bcde  00/83  cde  33/88  

13511 bc  33/10  ab  43/38  cdef  67/75  cdefg  00/80  def  00/85  

Derakhshan b  00/13  bc  67/36  cdef  33/73  defg  67/78  def  00/85  

24211 cd  33/7  bcd  28/32  cdef  00/74  defg  67/78  def  67/83  

12521 a  00/20  fg  15/16  def  00/72  efg  00/77  ef  67/82  

Bita cd  33/7  ab  60/38  ef  33/71  efg  00/77  ef  67/82  

Behrad cd  33/6  a  57/47  f  67/66  g  00/72  f  67/77  

Azin cd  33/6  ab  70/41  f  00/68  fg  67/72  f  00/77  

�-d� ���H�  
�� �"���� $
Q� �> �  ]�Q#� S���  *�aQ�� gh� �  �� 5 �� �2�  .�<�� 

  

3 .8 .2:
�
 !��6�M .  

:�����  K�"���� (,&��� 5&�Q�b�� �� �� 

��  �N�a� $�F�� K&57/47  �  $! �� f@ � �Q�� \��
�L �  ��QN> �  K�

\��
�L ) K&x! 3�>70/41 ) �Q�� �(��QN> �  K�60/38  � (��QN> �  K�13511 )43/38  _2�� (��QN> �  K��<  (� (4

�� ���; 
 � c& �  ��I� \��
�L�-d� ���H� � (QM  *��T) �-Q<��� �"&�N& �� 3�� 8 �  .(�#>�?@  v�QP� 	�;�� 3�� ��

$�G� ��� \��
�L $��� �-d� ���H� =<� �� 
��  � (�
� V�H��� �

�� $�� � �N�a� �R� �� v�QP� 3�> =<�   
T� 3�� 

)Bashar et al., 2015.(  
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3 .8 .3��"67 �� ��� !�"<� .  

 (4  �  $�#� K�"���� (,&��� 5&�Q�b�� ��\��
�L �  �>��� �� ���  ��d� K&  3�>11111  K�"����)33/92  � (���

51311  K�"����)67/90  *��T) �< 
�>�#� (���8\��
�L K&� �(  �  .�-Q<�  ��J
W �#&�� 
��  *
W � 
 
� :��&  �>

�#>�?@ b�� ��\��
�L �  �>��� 3��� 	�J $��� K&  3�>74237  �74100 )93  K�B�� �� �0� =<�4 $��� �� ���

�B���  �< 
�>�#� (�>��� \��
�L (4  3�>74243  �74128 w&��) �>��� $��� K&��83  �� �0� =<�4 $��� �� ���

) �-Q<�  �� (�>��� K�B�� �$���Na> � ��B�I1398 K�"����)  ��%� 	�;�� =����@ (QH��� .(67/66 �) K&x! � (��� K�"���

68 :� �� (���  	�;�� K&��(dB�h� �
�  � b>�?@ 
 
� �Y��  *��T) ���8.(  

  

3 .8 .4:
�
 �� ��� !�"<� .��!  

\��
�L �  �  (4  �  $�#� K�"���� (,&��� 5&�Q�  3�>11111  K�"����)67/95  � (���51311  K�"����)96  � (���

 \��
�L24111  K�"����)33/93  (���b�� ���d� K&

�� �� ���  � S�2 �> �<  *��T)8.(  

  

3 .8 .5H��!�� 1���� �� ��� !�"<� .  

 (4  �  $�#� K�"���� (,&��� 5&�Q�b�� ��\��
�L �  =<� �� K�B�� �� $��� K&  3�>11111  K�"����)103  � (���

51311  K�"����)67/102  (����� (����< .X4 ��\��
�L �  F�� =<� �� K�B�� �� $��� K&  K�"����)  ��%� 3�>67/77 

 K�"����) K&x! � (���77 
 
� :� �� ��I� 	�;�� ��< 
�>�#� (���  *��T) ���8.(  

  

3 .9�������
��� -�I�0�� .  

:����� �� $�F�� �� \��
�L ��� f��&��� (&FG� 5&�Q��
B�NB!
N�&�
�J
� �� � K�����
Q�! �

�� K_-M  gh� �  _4

�-d� �2�  c& *�aQ��  *��T) �< �� 9.(  

  
G��� 9 .5&�Q� (&FG� f��&��� ��H2 �&��a�<
�� \��
�L 3�> v�QP� $�G� ��  

%'���X/ Y����  ��'4U ��.�  
%�Z��� V�3-���  

(��� V�-�
`�
 ��0�#�)#U�)�:J  2
�6 V�-��
�9-U  (��� K; K��  

���N�  2  **02/0  **42/2 **35/4  

\��
�L  16  **01/0 **21/3 **54/88  

�hI  -  004/0  015/0 03/0  

) �����j� U&�Y%(  -  68/18  03/5  94/0  

�-d� �"���� **  *�aQ�� gh� �  3�� 1 �� �2�  .�<��  

  

3 .9 .167 .�
����2
����
�4
� "�:
�
 1  

b�� ���� $�F�� K&�
B�NB!
N�&�
�J
� �� � $�#I�  \��
�L �  

�� KX4 ��\��
�L �  $! ����� K&  3�>24111  �

11121  *��T) �< 
�>�#�10 .(&N� X%� �� ��&P��  
T� $�G� �� O
�h��� ��H2 K� � � �

 �>3  (4 =�� $!(�  �
W


�a� ��  
T� (� ~
����
B�NB!
N�&�
�J
� ��� K� B
� .�<���� waG� � �&(M�Y� �� 
 �� K 
B�NB! (� �-; $�<�& �

 
�J
�&z�
� K F�!&X �>3  
�J
�&�� K��
N&) ���H,���� _Solasodine glycosyltransferase� 	�G�� (�    
<

) �$���Na> � 3�;��1395\��
�L � 	�;�� �  �
40� 
 �� ����� .( .=�� ���HQ� �v�QP� 3�>  
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3 .9 .21�����
��2 .  

K�"���� (,&��� 5&�Q� (� (T
� �� K�����
Q�! $�F�� K&x! \��
�L �  �> \��
�L �&�� �� b��  *��T)  
� �>10 $�F�� .(

 �  ��H� 	�;�� �  K�����
Q�!X4 ��.=<�  ���;  
I �� K&  

  
 G���10 .\��
�L �&��a�<
�� ��H2 �I�� K�"���� (,&��� 5&�Q� $�G� �� v�QP� 3�>  

@�/�-< �=  
 (��� V�-�
`�
 ��0�#�)#U�)�:J  
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