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Abstract 
Metal oxide nanoparticles, including Nano-silver, 

have antimicrobial effects against a wide range of 

microorganisms. The aim of this study was to 

investigate the effect of Nano-silver obtained from 

different parts of Saffron on Acinetobacter baumannii 

has always been identified as one of the most 

important nosocomial infections. In this study, 

saffron stigma, stamens, and petals were prepared, 

only stamens and petals caused the synthesis of 

Nano-silver. The diameter of Nanosilver was 

measured using TEM, then its effect on 

Acinetobacter baumannii was investigated by Disk 

and Well diffusion, MBC, and MIC methods. The 

results of the Disk diffusion method and the well 

diffusion method showed that with increasing the 

concentration of silver nanoparticles, the diameter of 

the bacterial growth aura increases. Also, the average 

MBC and MIC for saffron petal Nano-silver are 781 

ppm and 390 ppm, respectively, and for saffron 

stamens Nano-silver, 3125 ppm, and 1562 ppm, 

respectively. It can be concluded that the petals and 

stamens of saffron reduce silver ions well and cause 

the synthesis of silver Nano-silver. The resulting 

Nano-silver also had a lethal effect on Acinetobacter 

baumannii. The abundance of saffron in Iran can be a 

good option for the production of Nano-silver. 

 

Keywords: Acinetobacter baumannii, Antibiotic 

resistance, Nano-silver, Saffron. 
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=$�4 �� >?� �&��* ./�= �A� 

�&�����	�4 � /&�B3 �7 7��� �� �=��	�4 75��4 ,4 

;� �<0� ��� ��$C6 �$
 /�=� =5�� 7����4 �= 

/&�B3  ��
�& �= ,��� �7 ���9� �� 54=54 D�4  56

��&: ��4;�6 � �= ,-	* �%��4��8 /�� )Stojkovska 

et al., 2019.(   

����� =�E /&�B3  �,4 F��� /���9� 5�8�4���� �� 

54=54 ��&: ��4;�6 � ,4 �; &=5G&� /
=$�4 ��	3� 

$C6�� �$
 /�= )Maisonneuve & Gerdes, 

2014(.  

H�IF�?� A=�5 ��0& ��=� /�= ,8 /���9� 5�8�4���� 

�� 54=54 ��&: ��4;�6 � J�5�  56�= F�6�$ ��=�3 

�5<��$)4� =547 ����C� �4 �:  �K5��L �� $4�� 

)Ferri et al., 2017(. =54�%4�E� ��� ,4 M�%� 

HN�OP� $*�$ �4 �&����� �5<��$)4� ,4 ��Q ��=$� 

�� ��+ =MR=�D /�= )Rai et al., 2012 .( 

4��=��	 S�C� ,4 7��	�4 /T� � E�M� ,4 5��47 �� 

DT4 /CU=5� �7 ���1 )ICU( &��� .$&�=� 5��47 

&N�Q� H$� �� ICU �D�8 V5P6 � W=�&= ���=� 

5?A /&�B3 �7 4�&�����	� =� =MR=�D �� $� 

)Sydnor & Perl, 2011(. 
�W� /&�B3 �7 4���8=� 

4�&�����	� ,4  �1���� 4�E 4��=��	 5��47 �� DT4 �7 

/CU=5� �7 ���1 �� ���087 �� ��+ ,I��6 �� �9��,� 

�4 ���087 ��,�R50 ,4 X6=5� D�4  56/�= )World 
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��C*=7 $%�2� 8, L$&�� �� P��Y �7 Z�Q5� =� 

*526�> �� $%� )Wang et al., 2007(. ��� 56�E 

,&�L �= =�E [%2* :��&���45�8�4��%� /�= 8, ���3 
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5B�R�� ��=5B�&=56 � ��=�� ��=5B�&=56 ,8 d3�4 
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�4 )Mittal et al., 2013(.  
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,FS8 � ��5� �=5B3� ��54����� �=5U ./R5L �=5B3� 

L��� B-3�� ���� � �= 6��5 9C&���� �4 ��& 	-3� Crocus 
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=�=�7 ,U�� ����5�%� ��$� � 5��6 �� 
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)Caballero-Ortega et al., 2007.(   
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E�\��B�� /����+ �{M* ��0& �=� ��= /C�& ,4 ,�94 

���9� ��4 �<
) 2(.  

  

  
 ,-�2. ��&: �4�5<��$) H=5i= ���54 ��4;�6 � m-�T� 7

�&���45�8�4��%��: 7�� 54  

  
8�0- ����� ��53 �#2��16���� 0�>����4 �� ?	� @�7� 

@�A'BC� 	 7��D  

=$�4= �&���45�8�4��%��: =� �� ,F�F 7��+ 56�&�/% z=54 

/08 ��=� � Z��� ��Z�5< Y��6 5�&���B�]� =$* 

$
 � �4 ���B��= �= �5� R�M�]�F�7 ���&�\��� 

��4�5<� ���I� &�� ;� $%F��R �6�, �5L�$. [\� $I4 

�= ��54�5R |:�� �� ����&�\��� ��4�5<�� �: =� 

,4 H��^ ,��=� 60 ,*�� �� ,� /�* /08 �� ��� 

� [\� 20 ��F�5<�5� �= ��a�&�& 7� �^�+ �= ��5�  

� h5C-L �4 /U� �7 )ppm 25000� 12500� 6250 
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;�� � 20 5��F�5<�� �= �&�&��a �7 �^�+ �= 

��5� � h5C-L �4 /U� �7 )ppm 25000� 12500� 

6250 � 3125( =� ���� ;�� �7 �$
��.�=  ,R�)=

$
. [\� ,4 H$� 24 /3�� �� 7��� 37 ,*�� 

��&�� �=5L�=5U  ��=�� [\� 5?U ,F� �$3 $
�  ��=$&=

$
 75�L. 7=54 ��%�	Q= ��	6 �+=5� x�R ,� ��4 

�=5<6 $��5L  �<
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E - F''G� ,H01I �J�K �;1��0@��� )MIC (	 F''G� 

,H01I �J�K �;1��2 )MBC(  

=$�4= �=$9� 1/0 �5L �= 5 �; �= =�a�&�&H �^�+ �= 

��5� � h5C-L =� ,�
=�54 � �� 4 �-�� 5��F Y�P� 

/08 /%�56�& z=54 �+ .���58 [\� /U� �7 

ppm 25000� 12500� 6250� 3125� 1562� 781 � 

390 ,��6 � $��5L ,4 ;�5 �= ,F�F � 10 5��F�5<�� �= 

����&�\��� �4�5<�� �&���45�8�4��%��: ���I� ��& 

;� $%F��R ,R�)= � ,4 H$� 24 /3�� �� 7��� 37 

,*�� ��&�� �=5L �=5U $
 ��=�. $I4 �= 24 /3�� �=$9� 

10 5��F�5<�� �= ��-P� �4�5<�� =� �4 �=$9� 15 

�-�� 5��F �5� 7]�F��M�R o�U� $��5L � ��-P� �^�+ 

=� Y��6 [&: 54 7�� Y�P� �/08 /08 $
 ��=�. 

/�-� � =� ,4 H$� 24 /3�� ���� ��6�4�<&= �=5U  ��=�

[\� � $
 MIC � MBC =� ���54 $��5L. ��p-b 

,8 99/99 $^�� �= ��Z�5< � ,�08 �$
 $&��4 

,4 �=�%3 MBC � ,F�F k�B
 ,4 �=�%3 MIC �� 5p& 

,�R5L .$
  

  

EF��
  

&���q l�45� ,4  K����;� ��B��]� � K�� ;�� 

��0& �=� ,8 �4 =MR=�D /p-b =�a�&�&H ��59& 5?U 

,F� �$3 $
� 5�8�47 =MR=�D �� $4��. j6��H=5 

��G&��E ,F� �$3 $
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 3 �$�: ./�= ��&�q 

��54� MBC � MIC ��0& �=� ,8 ��G&��E MBC 

� MIC 7=54 �59&�&�& �^�+ �= h5C-L �=5B3� 

,4 X�656 ppm 781 � ppm 390 � 7=54 �59&�&�& 

�^�+ �= ��5� �=5B3� ,4  X�656ppm 3125 � 

ppm1562 �� 
�4$ �<
) 4 � ��$* 1.(   

  

  
 ,-�3. i= � h5C-L �= �^�+ �59&�&�& 5 �= �^�+ ��5�

,4 �=5B3� � �]��B�� ;��� K�� /U� �� ;��  7�

,4  ���	
 X�6561 :ppm 25000 ���	
 �2 :ppm 12500 �
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3 :ppm 6250 ���	
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 %	1�1.  ���54MBC � MIC  �= �^�+ �59&�&�& 7=54

 h5C-L �= �^�+ �59&�&�& � �=5B3� 7�� 54 �=5B3� ��5�

.�&���45�8�4��%��:  
,��� 7�  

�&���4 5�8�4 ��%��:  
 �= �^�+ �59&�&�&  

�=5B3� h5C-L  

 �= �^�+ �59&�&�& ��5�

�=5B3�  

  MBC  MIC  MBC  MIC  
1  781  390  3125  1562  

2  781  390  6250  3125  

3  3125  1562  3125  1562  

4  781  390  781  390  

5  781  390  3125  1562  
6  3125  1562  3125  1562  

7  781  390  781  390  

8  3125  1562  3125  1562  

9  781  390  6250  3125  

10  3125  1562  6250  3125  
11  781  390  3125  1562  

12  781  390  781  390  

13  781  390  3125  1562  

14  781  390  6250  3125  
15  3125  1562  3125  1562  

16  781  390  6250  3125  
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 ���L ���O354 ���5 K�� ������ 7� 4� ���45?A 

� � E�%� -4�U�/ N�47 L���� ��=��� /�= 8, 

�4��� �4�U ��	�3= � �F�� 56 �= �485�7� ���U � 5	T� 

=547 F�6�$ =�a�&�&H /�= )Andeani et al., 2011 .(  

���54 5���O6 |�<��5<�� �&�5�<F= yT0� �58 

,8 ��=$&= �a�&�&H= 7$�F�6 ����4 5�j�� ./�= �a�&�&H= 

�$
$�F�6 ��=$&= 7= E�4 10 �6 100 5���&�& .$&�=� 

Chandran et al. )2006(  ,8�4 ���B��= �= ���L 

,{�F: =�� ,4 $�F�6 �59&�&�& � SQ�&�& �$%�A=�5� �� 

D�1� 7� ��A ��=$&= �a�&�&H= �59& �$
$�F�6 =� 15 

5���&�& ���4 $&�58 .  

Philip et al. )2011 (�4 ���B��= �= ;� W�& 

���P�� =�a�&�&H SQ � �59& $�F�6 �$&�58 �:  ���=$&= 

�a�&�&H= �$
$�F�6 �� D�1� 7� ��A =� 20 �6 30 

5���&�& ���4 $&�58. 

Song et al. )2009( D�1� 7� ��A 7=54 

$�F�6 �a�&�&H= �59& �4 ���B��= �= q%� ���L ��8 $&�58 � 

,4 �6=�a �4 ��=$&= 15 �6 500 5���&�& /�� .$%�R��  

,4�06 =�E H�IF�?� �4 ,IF�?� 5)�+ �� =�E /�= 8, 

,�5L= =�a�&�&H �59& �� &=�6$% ,4 �+=�� �4 ���B��= �= 

���O3 L���� M�%� �$&�
 ��= �4 ,*�6 ,4 =��P�7 

H��B�� R�
���	���� L���� m-�T� ���M =�a�&�&H �59& 

�$
M�%� �� &=�6$ H��B�� $
�4 )Gliga et al., 2014 .(  

Sondi & Salopek-Sondi )2004( �H=$�0 

��A =� �= �59&�&�& �� 54=54 
5
=�-8�� K�=ML $&�=� � 

��0& $&�=� ,8 <06�� "�=��L �" �� ����=� F�-�� 

5�8�47 � J	.6 �&�&�59& �� �0b7 F�-�� 5.%� ,4 

`�a�B&�57 ����=� F�-�� � �� ��&�/ h5� ��-� 

�� �
� .  

Shameli et al. )2012( 0&�� $&�=� 8, �59&�&�& 

���U ,4 �= 4�E ��54 �� ���� f�8�8�-�R���= f�{��= �� 

S&�	F�� �����	�B�6 /�= � �5<-	3 5�8�4$)���� �: 

,4 H$
 ,4 �4$I H=�a <��� /�= .  

�� ,IF�?� 7= Y��6 ,8 5G�� Alizadeh et al. 

)2013 ( ��.&= �$
 ��0& $&�=� ,8 �59&�&�& 54 7�� 

75�8�4 �7 �5L �B%� [��%��-�S��54 5i= 

�5<��$)�4 .��=� 

 Panáček et al. )2009(  5i= �59&�&�& 54 ���U =� 

K�=ML $&�58 . 

 Nadworny et al. )2008( 0&�� $&�=� ,8 

�59&�&�& H=5i= �4���F=$) .��=� Rogers et al. 

)2008(  ��IF�?�, 5G�� 7= 5i= 7���� =�a�&�&H �59& 
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Veerasamy et al. )2011( � H=5i= 
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