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Abstract 
Despite the many chemical drugs available, the 

prevalence and mortality rate of melanoma is high. 

Therefore, the use of drugs of natural origin with 

lower cost and higher efficiency can be a good 

way to save patients. Therefore, in this study, the 

main purpose of this study was to evaluate the 

effects of Moringa extract on melanoma. 

Hydroalcoholic extract of Moringa leaves was 

prepared. After examining the total phenolic and 

flavonoid content of the extract, their type was 

confirmed by HPLC and spectrophotometer 

methods. The antioxidant power was measured by 

DPPH free radical scavenging and FRPA methods. 

Then the tumor was induced in C57BL6 mice and 

then the effects of the extract were evaluated on 

B16F10 cell line and tumor mice. The total 

flavonoid content was 60.65±1.75 mg quercetin 

acid per gram of dry extract and the total phenol 

content was 20.25±1.23 mg gallic acid per gram of 

dry extract. Three phenolic and flavonoid 

compounds with antioxidant properties identified 

include quercetin, gallic acid, and caffeic acid. The 

free radical scavenging power and the reducing 

power of the extract increased with increasing the 

concentration. The IC50 of moringa extract was 73 

μM/mol. The tumor volume was significantly 

reduced by different doses of the extract in two 

weeks. The results of present study show the 

positive effect of Moringa leaves extract in 

reducing the survival rate of B16F10 melanoma 

cancer cells and tumor volume in mice. 

 

Keywords: Antioxidant, B16F10, Melanoma, 

Moringa oleifera. 
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���H/ (0 +�� ��#�G ZU7� 3160 �0 �� (��0 �� 3��� 
B�%�� 3�7#
<� #�.  
  
&""'� ��()� ����* 	 �+",��	-* ./ $��%�  

�7#r� #�s���8A Z: ���H/ �0 ���@��7 �7 p�� �8m7 �#� 
Meda et al. )2005( ��7#�7 .#� 31�I B%#0 ��S$� 5/0 


)��1��; ��)F� 2 #m�� ���$���;G #%1): �� �8q 
������ (0 5/0 
)��1��; ���H/ ���YA7 .#� ��)_� 

(0  Q#�30 (r�9� �� 3��� ��27 (0�^�7 #�. �� ���%�� 
�7Y�� =>4 (���� �0 ���@��7 �7 i�M 
*$� UV-Vis 

�� ��M ��� 415 1������ ��7#�7 31�I .#� 3710 	�� 

$F$� ���7#����7 �7 B���1s�: ���@��7 .#�  

37��F� Z: Q�a�:12 
)$A �0 ���@��7 �7 p�� i;�  
�0 ���@��7 �7 L1O� B�;�A ���;�:��� ��*�7 .#� \��7 

B%7 �p�� 3��q7 L1O� B�;�A X��2 Q�a�:12 
;�$A 
�� X�F� 
%��)9 +�7 )Moyo et al., 2012(. B%#0 

��S$� 20 1��;�1^�� �7 ���H/ �0 16/1 
)�� 1��; =G 
16r� � 1 
)��  1��;L1O� B�;�A ��)_� #� #O0 �7 8 
(r�9� 350 1��;�1^�� ��)F� Q�$01: 	%#� )20 

 #m��(
��� (A�v7 .#� ��)_� (0  Q#�30 (r�9� �� 
3��� 40 (4�� 
���� �71I (0�^�7 .#� JK� �7Y�� 
=>4 ��)_� �� ��M ��� 765 1������ ��7#�7 31�I 
.#� 3710 	�� 
$F$� ��7#����7 �7 x�;�I #��7 

���@��7 .#� 

  
&"'� 0�1"/�� ����* 	 �+",��	-* $��%� �2����� �� 

3	� �*4�5����	�/  

�� ?��-� �1v�q 7#�07 ��7#����7 ���1s�:�B #��7 
x�;�I � x�&A�: #��7 3�7#%1U #� )Sigma.( �7#r� 

001/0 �1I �7 �
�G �0 }$� 
)��1��; �7 �8q ������ 
��)_� �#%�1I (0 0�U
 	� ��� #� � �0 x�: 1�)�A 

2/0 ��1^�� L�m .#%�1I ��)F� ��7#����7 Zm�q �0 
��1� (0 ZU7� ��<��� z%�Y2 .#� (0 ��8/ 5 


)��  1��;�7 ��)F� 
2(� �#� �7 ���H/ d10 �<$%��� 
71@�;�7 )10 
)���1I �� 
)��(1��; (0 Q��m (��I7#4 �7 



   :�7��^�� � 
$��7 #s�9��10
 � ���H/ 1R7�)^;7��#
 ���%�<$  ;�7�71@ ��M1� �#� �� ...  103 

1�)�A 2/0 
��1^�� ��a/ ��7� #� � (0 ZU7� ��<��� 
z%�Y2 .#%�1I Y�;��G (������ (0 ()��� ��<��� HPLC 

#$b �8q Y
*� 0( ��� x2 � �����^�G Agilent 

1100 ��*�7 #� )Agilent 1100 SY-8100 

UV/VIS Detector(. ��A E1F�� Z��� 50 #m�� 
������ � 50 #m�� Z%1������7 �0 +/1� ��%14 9/0 


)��1��; �� (r�9� �� 3��� ��27 �7 ���� C18 �0 
Q�H_,� )µm5 mm,250× 6/4( ��a/ ��7� .#� 

=>4 (������ �� ��M ��� nm 370 ��7#�731�I .#�  
  

6��� 0�+7 �"84 �0�1"/�� �(�9 :4+"�/4 

)FRAP(  

+
4 B��O2 Q�#9 
I#$$:��q7 Q�a�:12 
)$A � 
3#�s���8A ��4�� �� ���H/ �7 p�� (s7�7 �#� X��2 

Oyaizu ���@��7 #� )Oyaizu, 1986(. �� B%7 
p�� x% 
)��  1��;�7 ���H/ �<$%��� 71@�;�7 �� 

+S)� 3�� Q��@�� )100 -80-40 -20( 
)�� �1I 10 

)��  1��;(�
2 .#� JK� +S)� 3�� (0 +�� �#�G (0 

��)F� Zm�q �7 k�:12 5/2 
)��  1��;1A�0 Q�@�A 
2/0 �W�� � 5/2 
)��  1��;31A #����� 	����� )1 

#m�� 
�*q (
��� (A�v7 .#� �7Y�� =>4 �� 
��M ��� 700 1������ �0 ��<��� 1���2�A�1�^K�7 UV-

VIS )Shimadzu Uv-1240( ��7#�7 31�I .#�  
  

6��� �"*�= �(�9 ��4+"�/4 �� 3	� >�?�@4� 

DPPH )2 	 2 �@ ."�* 1 - .��?"� (.��4�+"�  

B%#0 ��S$� 10 
)�� �1I �7 ���H/ d10 �� 25 

)��  1��;�8q ������ Zq .#� ���� 5 (;�; ���G?% 

1 
)��  1��;��)F� DPPH (�_%� � JK� 4 
)��  1��;
���H/ (�
2 �#� �0 +S)� 3�� Q��@�� (A�v7 .#� 

(;�; �� (0  Q#�15 (r�9� �� X�F� x%��2 �719 .+A1I 
��8/ 10 (;�; 3�� ��:>� x% (;�; (0 �7�$/ #��� 

=�_��7 #%�1I (: XrA 3��q 1 
)��  1��;DPPH � 2 

)��  1��;������ .��0 �7 ������ 3710 ��1:1@m ��<��� 

1����A�1�^K�7 ���@��7 .#� 

��/ ����� 	 ��� MTT 

��)� 3�� B16F10 �7 x��0 ��)� ��7���� ������ 
�71
2 3�7#%1U .#� B%7 ��)� �� �� x% x�8A 3��q 
X�F� DMEM 3��F� �J^��2�)I 10 #m�� �1� 
B�$4 3��I )FBS( � x% #m�� B��%�����1��7 -

$� B�)�� +,: � �� ��2�0�^�7 CO2 �0 3��� 37  (4��


���� �71I� 5 #m�� CO2 � +0�M� |�a�7 �2 �#��� (0 
	:712 80 3#m�� 3�7#
<� #�#�. 1� �� ��� x% ��0 
��)� �� y���� ��7� 
�.#�#� 3�7#O2 �7 3��y���� B%7 
��)� �1�Uj .#�#� B%7 ��)� �� �� ()q1� ��7 3710 
+�2 MTT ���@��7 #� � �� ()q1� 3#O0 3710 3�r;7 

��M1� �� p�� 3�� C57BL/6 (0  ��:.+A�  
(0 ��S$� ��7#�7 31�I �7Y�� 3�r0
;�)� � B��O2 
IC50 �7 p�� MTT )3-(4� 5-Dimethylthiazol-

2-Yl)-2� 5-Diphenyltetrazolium Bromide( 
���@��7  .#� \��7 B%7 �p�� B��^� x�� ;��71�2��� 
X��2 Y�G%	 ���#$:��%�
% �:���Q�$ ������y��# 
��)�  ��3 �#�� � Z%#a2 �G (0 ����%1:3�� ��)F��� 

�7�����A 
�#��0 (: �� 1UG �0 ���YA7 x% ��8q B%7 
����%1:�� Zq �#� � �7Y�� ��� 3#�;�2 �0 �7Y�� 

��)�3�� �#�� k��$�� .+�7 7#�07 ��)� �� p���� 
 �#�� �� x% +�)� 96 (��U 37 (0 �7Y�� cell/well 

15000 �%(�_ � (0 Q#� 24 +/�� �� ��2�0�^�7 CO2 
�719 ��7� #�. JK� +S)�3�� ���H/ �� X�F� +,: 

3��q 6 #m�� FBS (�
2 � (0 �7Y�� 100 1��;�1^�� 
B%Y<%�4 X�F� ��4�� �� x��b �� #� � 24 +/�� �� 
��2�0�^�7 CO2 �719 .+A1I #O0 �7 ���� �1S����� 
37��F� x��b �� (�)_2 � 100 1��;�1^�� �7 ��)F� 
MTT )mg/ml 5/0( (0 x��b�� (A�v7 #�. #O0 �7 4 
+/�� 31�I�719 �� ��2�0�^�7 CO2� Q�%��F� (�)_2 � 

100 1��;�1^�� DMSO (0 ��S$� Zq��1: 
����%1: 3�� �7�����A (A�v7 � #O0 �7 10 �(r�9� Q#� 

��� ;�2��#�# �� 570 1������ �0 7Y�;7 �#%� ?�7�U #�. 
�71^2�� (0 Q��m +,�
%�2 .#���0 x��b3�� 3��q 
��)� � #9�A ���H/ (0 �7�$/ �1�$: �� 1S� (�A1I .#�#�  
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3710 
��10 (O;�6� 3�� ���� 
$2 24 p��  1� 
C57BL/6 �7  (��{���%�� ��
@m7 1U3�7#%  � (0 

��
b ��1I (��I7#4 	��r2 #�#� (: �� J@9 ��3 
(��I7#4 �719 #$�A1I.  

1 - ��1I :�1�$: Z���  ?��#/ p�� 
��M1� 
��#0 +A�%�� .���H/ 

2 - ��1I ����2 :��7 Z���  ?��#/ p�� 

��M1� �0 14 z%�Y2 ZU7� 3����2 ���H/ �0 +S)� 

08/0  �1I 10 �1I�)�: ��� �#0 �� �� .(�@� 

3 - ��1I ����2 :��� Z���  ?��#/ p�� 

��M1� �0 14 z%�Y2 ZU7� 3����2 ���H/ �0 +S)� 

04/0  �1I 10 �1I�)�: ��� �#0 �� �� .(�@�  
4 - ��1I ����2 :��� Z���  ?��#/ p�� 


��M1� �0 14 z%�Y2 ZU7� 3����2 ���H/ �0 +S)� 
02/0  �1I 10 �1I�)�: ��� �#0 �� �� .(�@�  

  
@���4 >+� ����-� �@ 3�� C57BL/6  

3710 3�r;7 ��M1� (0 37�7 1� p�� x% ���)�� 
��)� B16F10 �� μL 200 ��)F� PBS Z%1��7 

(0 Z^� ������K��� ����G � (0 Q��m 3#)41%� 
z%�Y2 .#� ������2 J� �7 Z�^,2 (0 p�� 


��^��1:�� 
��10 #�#�. �7 ���� Z0�9 �#��,� 
���0 �����2 31����0 �
�G �0 J�;�: ��*�7 � (�7��� 
p�� �� �7 1S� +�8� 
��4 ��10����
 �719 

#$�A1I �� ���2 Zq71� �z�rF2 
M x% ���� x% 
28 ����� J� �7 z%�Y2 ��)� �� � ����2 �
���+% 

p�� �� �0 +%�/� ��m7 
98U7 ��: �0 Q��7��q 
(�,: #�#� � (���� 3�� �������� 3710 ?%���G 3�� 
3#O0 (�
2 .#�#�  

  

E"���9 ����9  

�� 7#�07 ���1� ���0 ��7� �� X��2 +�2 Shapiro-Wilk 

normality 
��10 #�� JK� ����G 3�� k��$� ;��GY� 
=�_��7 .#�#� ��7� �� (0 Q��m SD±mean p�7YI 

.#�#� $~���B 05/0P-value ���O� L8�U7 
$O��7� 
�� 1S� (�A1I .#� 

  

B�
*�  

��()� F�� >��* 	 +",��	-* $��%� 

�7Y�� #�s���8A ��2 75/1±65/60 �
)� �1I #��7 
B���1s�: 10 �1I ���H/ x,U � �7Y�� ��$A ��2 

23/1±25/20 �
)� �1I #��7 x�;�I 10 �1I ���H/ 
x,U �#��,� .#� �7#r� Z: #�s���8A ���H/ �0 
���@��7 �7 ) (607�1 ((a��F� #� � 10 3�$a� B���1s�: � 

(0 Q��m 
)���1I �� �1I ���H/ ���0 #�.  
 (607�1(                          105/0  +x029/0  =y  

986/0  =R
2 

�7Y�� Q�a�:12 
)$A �0 ���@��7 �7 ) (607�2 (
(0 +�� �#�G �7 
$F$� 10 3�$a� x�;�I#��7 � 
(0 Q��m 
)�� �1I �� �1I ���H/ ���0 #�.  

 (607�2                        (0019/0  +0061/0  =Y  
9912/0  =R

2 

  
����� 0�1"/�� ����* 	 �+",��	-* $��%�  

3710 B��O2 Q�a�:12 
;�$A � 3#�s���8A ���H/ 

)^;7 ��<$%��� �7 3����7#����7 #��7 �x�&A�: 

B���1s�: � #��7 x�;�I ���@��7 .#� J� �7 (a��F� 
}%��� Zm�q �7 �����7#����7 ���H/ Y�� ?*$����� 
�719 +A1I � �0 (�%�r� }%��� Zm�q l_,� #� (: 
�� ���H/ d10 �<$%��� 71@�;7 Q�a�:12 �B���1s�: 

#��7 x�;�I � #��7 x�&A�: ��4� .#��7� �0 (�%�r� 
���� 3�7���0 �� �71I�2���1:3�� (0 +�� �#�G �7 

���H/ 
;����� d10 �<$%��� 71@�;�7 � �71I�2���1: 
Zm�q �7 (���� ���7#����7 k�:12 3#�s���8A 

B���1s�:)� x�;�I#��7 � #��7 x�&A�:( 
%���$� � 
�7Y�� �G �0 	�� 
$F$� ����71a�;�: B���1s�:� �7#� 
x�;�I � x�&A�:#��7 � �0 ���@��7 �7 (607� )3( 

(0 +�� .#�G �7Y�� +S)� �
�G �� ��#4 1 1:j �#� 
.+�7  



   :�7��^�� � 
$��7 #s�9��10
 � ���H/ 1R7�)^;7��#
 ���%�<$  ;�7�71@ ��M1� �#� �� ...  105 

 (607�3 (                    797554 – x131825  =y  
999/0  =R

2 

  
>	+� 1. Q�a�:12 
)� 
)$A ���$�
% �#� �0 p�� HPLC � 

1%��r� �
�G �� ���H/ d10 �<$%��� 71@�;7  
Q�a�:12 
)$A  �7Y�� Q�a�:12 
)$A ���H/) (d10 )mg/100 g(  

B���1s�:  363/0 ± 087/3  
#��7 x�&A�:  773/0 ± 210/2  
#��7 x�;�I  829/0 ± 107/2  

  
����� �H4 �(�9 �4+"�/4� $��%� �� 3	� IJ8 

@4�>�?� ��� @4�9 DPPH 

\��710 Z:�2�1� �1� ��7� �#�� �7Y�� ��
� 
��^%�7� 3�� �7�G ?*$� .#� }%��� ��,� �7� (: 

%��7�2 ���H/ �� ��
� ��^%�7� 3�� �7�G DPPH� 

73/0 ± 42 +�7 � �0 ?%7YA7 +S)� ���H/ �7Y�� 
��
� ��^%�7� �7�G DPPH (0 ��M $O�
 3�7� ?%7YA7 
+A�% )05/0P<( Z^�)1(. �7 lU�� IC50 (0 ��S$� 
���0 Q�#9 
I#$$:��
� ��^%�7� 3�� �7�G ���@��7 .#� 

�7Y�� =>4 
���2 (���� �� �� ��M ��� 517 1������ 
��7#�7 31�I �#� JK� �0 ���@��7 �7 (;��O� )4( Z%#a2 

(0 #m�� ��
� .#�#�  
 (607�4                     (Y=Abc-Abs/Abc*100 

  
6��� 0�+7 �"84� 0�1"/�� �(�9 :4+"�/4 

)FRAP(١ 

l_,�  #��0 ?%7YA7 +S)� ���H/ ��� Q�#9 ��q7 
Y�� ?%7YA7 
� .#0�% B�0 Q�#9 ��q7 � 37��F� 


;�$A � 3#�s���8A (607� 
6U � 	�r��� ��4� 
+�7�  Z^�)2(.  

  
��� MTT  

����2 ��)�  3�� B16F10 �0 +S)� 3�� 1024� 512� 
265� 128� 96� 64� 32 �W���1^�� �7 ���H/ 

                                                                      
1. Ferric reducing antioxidant power assay 

��<$%��� ?��: #�� (��07� (0 ��� 7� ��,� .�7� B%7 
}%��� l_,� �1: (: IC50 ���H/ �<$%��� 73 

�W���1^�� 10 ��� +�7  Z^�)3(.  
  

  
 .?�1. ��^%�7� L>q +�;�OA  �7�G 3��DPPH  d10 ���H/

 �� 71@�;7 �<$%���+S)� ��Q��@�� 3  

  

  
.?� 2. Q�#9 q7
I#$$:�� +S)� ��3 i)�_� ���H/ ��3 


;����� d10 �<$%��� 71@�;7 �0) ?%7YA7 +S)� ���H/ d10 
Z%#a2 Fe

3+ (0 Fe
2+ Q�#9) ���q7 Q�a�:12 (
)$A 7YA7?% (�A�% 

� =>4 ��)F� �� ��M ��� 700 1������ ?%7YA7 .+A�%  

  

  
.?� 3. �7Y�� #m�� �#�� ���
 
;�)� ��� B16F10 �� 
���*� +S)� ��3 i)�_� �<$%��� 71@�;7 (0 p�� MTT. :* 

(�%�r� �0 ��1I �1�$:  
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L��(� 6����9 in vivo 

����2 ������2 X��2 ���H/ �<$%��� �0 3����� 02/0� 
04/0 � 08/0 �1I 10 �1I�)�: ��� ��#0 1*$� (0 

?��: $O�
 �7� 	*q ������2 #O0 �7 +�>I ���� x% 
� �� (�@� #� )001/0P<(. �7Y�� 	*q ����2 �� ��� 

02/0 �1I 10 �1I�)�: ��� �#0 ?��: 31�,�0 
+a�� (0 �� ��� 1<%� +�7� )001/0P<(Z^�)4(. 

  

  
.?� 4. (�%�r� 	*q ����2 �� �#� 
�7��q �� 3����� 

i)�_� �<$%��� 71@�;7 � �� ��1I �1�$: )*:P<0.001(  

  

C)� A:�*� � ���D  

�� 56� 
;�^;�� 
^% �7 	
� 12B% Z)/ ��*%7 
��M1� ��� �7#��:7 �� � ��^%�7� 3�� �7�G �-��:7 
.#$��� B%7 Q�a�:12 �7 z%1M ��^�	�� 
%�� #$��� 

��
� ��71��)2 1��t2 �� >�j�@�31% 
;�)� � k��G 
DNA 1*$� (0 k��G ��)� �� � ��*%7 3����0 �7 

03���� �� ()�4�7 ��M1� 
� #��� )Lin et al., 

2018(. (0 B��� Z�;� ����� ��M1� �0 �1^%�� 
+%�r2 	���� 
��G 
�7#��:7 ��#0 
^% �7 3��1��� 

8/����(9 ��rrF� .+�7 �����I Y�� (0 �7�$/ 
^% �7 
P0�$� 
O�aM � 
$� �7 Q�a�:12 
��G 
�7#��:7 (0 ��M 
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