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Abstract 
Nigella sativa is an annual herbaceous plant that has 
various pharmacological effects. In this research 
study, anti–microbial and anti–Alzheimer effects of 
aqueous and hydro–alcoholic extracts of N. sativa 
were evaluated. After identification of hydro–
alcoholic extract compounds by GC–MS, anti–
microbial activity indices including well diffusion, 
MIC and MBC for E. coli and S. aureus, were carried 
out by tube and agar dilution methods. In Anti–
Alzheimer's effects of hydro–alcoholic extract of N. 

sativa on bovine serum albumin were examined 
using Congo–red spectrophotometry and 
transmission electron microscopy. Oleic acid 
(52.18%) followed by palmitic (19.77%) and linoleic 
acid (14.96%) were the major fatty acids in the 
extract. The amounts of MIC and MBC for both E. 

coli and S. aureus were 30.6 and 61 mg.ml-1 
respectively in hydro–alcoholic extract. Well 
diffusion method showed highest antimicrobial 
activity against S. aureus with inhibition zone 
diameter of 22.670.29 mm, but aqueous extract did 
not any effects on bacteria. Congo–red 
spectrophotometry results showed that the 
absorbance of the protein sample (as a measure of 
amyloid fibril presence) was reduced by increasing 
the concentration of N. sativa extract and the lowest 
percentage of adsorption, compared to the control 
(extract less), was observed at the highest 
concentration of extract (20 μL). These results were 
confirmed by transmission electron microscope. The 
present study shows that the N. sativa seed, as a 
natural and valuable source, can be used for 
controlling the microbial infections and reducing 
symptoms in patients with Alzheimer's disease. 
 
Keywords: Anti-microbial effects, Alzheimer’s 
disease, Beta amyloid, Nigella sativa. 
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� ,8 4�/ .: D�-"' .DD3b .' (�8 4�/ �.�* � K'#) 

43<8�� �/  � � � ,8 +� i�V& (�8 36#& K#< �/ 

~'3� )(=�� (83� f6#�8 'D���8( HI< & �� � �* 

9	��8 K#�!��[�#� 4�/ ���3L�& +��* ��� m��q& 

�� +6#6 D	'���<�' ��� O& � 6	�A ) CFU/ml108×5/1( 

��j * �DD3b a[� �D.'�D +6#6 >"�&.7 H"3<�' 4'3� 

3/ 43<8�� +�  	#n+��b'�) o�C<�'' �� � 	D K7�/ .' 

(j,P 1:2 �* 1:64 .' �	�]2 4�/ ��7 � �,L6' 

+�  9	#\'5-& 	D i�V& (�8 36#& K#< �/ ~'3� 

+��* �� � +� 3/ '�8 .' (?	 �/ 1000 �3L�&3<�6 .' 

K#�!��[�#� 4�/ �"�"3<8�� +��* ��� �� (j,P ��� 

                                                                      
1. Minimum Inhibitory Concentration 

O& � 6	�A +A�h' .�� �D +6#6 �L" +� K'# 2 �/�� 

(Nt& i�V&) (�8 �'3
/ �� 43<8�� D	#& 3j� ( � 

43^"D +�K'# 2 �/�� �U & i�V&) (�8 �'3
/ �� 

(�	�]2 	D 3j� +<A3b ��. a� .' K#����#L�' +�  9�&

24 (2�� 	D 4�&D 37 +)	D �<����D'3b v"�<� +� 

s�	 9	��8 �- � ���".	' �� � (j,P F�6�' 

+6#6  4' +8 	D K7 9	��8 ��/��& ��"D3^� +�  K'# 2

MIC 	D 3j� +<A3b .��   

  
6##7� 89(,: �;�< �&,��02  

4'3� F��e* H?'�M (j,P �b� �8 )MBC (�	�]2  ��/ 

�
* +6#6 4�/ MIC 	D |q� i�V& (�8 36#& 

K#< �/ 	�b7 (�8 .����  i�V& 4�/ (�8 |�I,* ��� 

+� 9�& 24 (2�� 	D 4�&D 37 +)	D �<���D'3b 

+�#L�' ����� (�,� y#�3& +� +6#6 4' +8 4��M 

F"3<
8 (j,P �	�]2 D#� � 	D K7 ��	 43<8�� 

��/��& ��� +�  K'# 2MBC 	D 3j� +<A3b .��   

  
.	� ���5�( �) ��&* �� )���( =��>3  

	D s�	 	��<�' O/�� 500 �3L�&3<�6 .' K#�!��[�#� 

���3L�& �� (j,P 5/0 O& � 6	�A 	D |q� i�V& 

(�8 36#& K#< �/ 	�b7 +�9	#\ (='# L" s3<!b 

�D'D .�� (�6�eA �h���3L�& �	�]24�/ �,L6'�	��/ 

	D (?	4�/ 480� 240� 120� 60� 30 � 15 �,�& 3b 

	D �,�& 3<�6 �� s�	 	��<�' O/�� ���- � �� � .' 

�<�7 O�*#��  4�/ F�,L"��'3<* � F�!"�&�< ) +�K'# 2 

�/�� (Nt& �D�U<�' �"D3b � >"�&.7 �/ 	D +� 	'3L* 

�-�' � 3q? +6�/ �2 ��	 �� a�6#8 � 3� f!M 

�,�& 3<& �.'��' 43�b �.� 3"D�I& F�^���& �/ 3V�'u' 

	��e& �� �D�U<�' .' K#&.7 �* HI<!& 	D |q� ��
<M' 

5 �\	D �� 3� 	'5A' SPSS 16 F�
C* �D. �� 

)Finegold & Martin, 1982(.   

                                                                      
2. Minimum Bacteriocidal Concentration 
3. Agar well diffusion method  



   :K'	�L
/ � (���)�*�	3�� �h 9'3W'�&��3L� �h �"'5673
4 �	�]2 4�/ �7� � ...  93 

����� ?(�@( ,A���(- * %��'� %�#���()  

F�&#N67 3� �4��b 9�U!A 4D O".�� � +�,8 9�N�83* 

	D +��* 3A�� D	#^ 8 .' (83� X3& K�
67 +��* ��� 

.(�'  

  
(B ( �#$� �/�� ?(�5#� – ?�C�/  

1/0 	:#& .' ���' O"3<�� � 2/0 	:#& .' 9�U!A 

4D O".�� 	D o7 �D 	�� 3�qI* �� (N!�4�/ BC�& 

�� �/ f�83* ���� �pH  ���7 ���- � .�� K'5�& 

pH F"' 3A�� "���<! 3 ����.   

  
(D �#$� �/�� �E�0 )�  

K'5�& 0013/0 3b ��	 #^ 8D	 	D 9�U!A 3A�� 

F�6�� )PBS( H&�� ) 140 �,�&	:#& �"�� �"'3,8� 

5/2 �,�&  	:#& ����<� �"'3,8 � 10 �,�&	:#& 4D 

�"�� .�*�U!A .��d�	��/D � 2 �,�&	:#& ����<� 4D 

Kd�	��/ 9�U!A ( HM ��� � �� o7 3qI& +� �-M 

�"��� 100 �,�&3<�6 �����	 �� � pH 3A�� �<!"�� 3�'3� 

4/7 ���� � K7 '	 .' 3<,�A4�/ _#]C& ����'	wb � 

a� .' H"3<�' K�� �* K�&. �D�U<�' 	D +���  4�/ 

�3�* _#]C& � 	D 4�&D    4 +)	D �<���D'3b 	D 

��pC" +^�4	'D �� )Arasteh et al., 2012(. 

  
(F ,# �� �5�� ��� �,#G��#�*  

	D O" o#�*�3L�& 02/0 3b 	D#� F�&#N67 3� 

4��b )BSA( � O" �,�& 3<�6 3A�� 9'3<�� -9�U!A 

)3pH=( � 4�	 3L�� �;&�8 y#,C& ���� � m��q& 

���) 1 � �-M �"��� �#�*�3L�& �/ �� KD�5A' 

(?	 4�/ 9��U<& �	�]2 �,L6'�	��/ � 3A�� 9'3<�� -

9�U!A +� 500 3<�6�3L�& ���	 � K'5�& ��6#* 

+<�	 4�/ 4��Y#,�&7 �� �D�U<�' .' ��^<�D `�nv � 

�Y3&->U �'3A )�� Lambda 750s (=�� 

(83� Perkin Elmer (�L"3&7 �'�.'�43�b .�"D3b 

4'3� F"' �	#j & 100 �3L�&3<�6 .' +�#
� 4�/ 

4��Y#,�&7 +��* ��� ���)) 1�( �� 1900 �3L�&3<�6 .' 

3A�� #^ 8D	 y#,C& ��� � a[� `�n ��w) 3/ 

+�#
� i�#* ��^<�D `�n v � 	D �D��V& �#n k#& 

F�� 400 �* 600 3<&#��� >- � .�� 9�2;n' H\�M 

.' 3/ 	�� FL�' i�#* ��^<�D �3�=@ ��� � +� O
8 

3� 	'5A' Excel 4'3� F��e* 9'3��Z* �#n k#& 

�
"58�& 	D 3�'3� ow) 	D �#n k#& �
"58�& ��	 

.�� 	D F"' �D��V& �#L6#& D	#^ 8 +� �"�� * 

3t8'�M ow) '	 	D �#n k#& 485 3<&#��� �D	'D �6� 

D	 9	#\ H�L�* 	�<=��4�/ �4��Y#,�&7 F"' K'5�& 

�& ��'#* �* >�� .' 500 3<&#��� 5�� >"'5A' '��� � 8 

)Arasteh et al., 2012(.  

  
����� �5����� �,#G��#�* �� .	� H�+�	�+#� 

��	�5+ ( %�(I& )TEM(   

5 �3L�&3<�6 .' +�#
� 4�/ F�&#N67 3� 4��b �� (j,P 

�"��� O" �,�&3b 3� �,�&3<�6 +�  9�&45 +���W 3� 

4�	 �"3b 4�/ �!& ����#� ��� �� +":4' .' 3
�,� 

	'#&3A 	'3? �D'D �� � 3"D�I& +A�h' K7 �� wP�8 �A�\ 

+<�'D3� ��� a[� +�#
� �/ i�#* �#,V& 3 �\	D 

H��'	�' 9�<�' +�  9�&O" +I�?D #�<!� ��� � 

3"D�I& +A�h' �� wP�8 �A�\ +<�'D3� �� � +�#
� �/ 

a� .' O�=K�� +�  9�&2 (2�� 	D 4�&D 

��^�"�&.7 	'3? .� <A3b �"3b 4�/ �D�&7 i�#* 

�#L��3L�& ���3<L6' �	'wb ��&)208S  (=�� 

(83�Philips  �(� ,/ D	 d�<6� 75 #,�8 (6� 3"#]* 

4	'D3� ��� � .' c	5��"�
� 18 �* 77 	'5/ 3�'3� 

�D�U<�' �"D3b )Holm, Jespersen et al. 2007(.   

  

3��!� 

-# ��* ?�J#0�� �,#4#  %��'� %�#���() �� .	� ��& 

�/(�&����	�0 ���� )GC–Mass(  

9�N�83* �"��
�� �"��� � ��� 	D �	�]2 ����+�'D � 

�\	D K7�/ +� f�*3* 	D HL� 1 � ���) 2 K��� �D'D 

��� .(�' +,? �/ 	D HL� 2 +� f�*3* K�&. �]�C�* 

�D	�7 ��� .(�' 3� Q��' v"�<� �+,\�M �D�& 
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O�<�
6�� ���' 	D +I�?D 35/8 �+ K'5�& 77/19 �\	D� 

O�%6�' ���' 	D +I�?D 83/8 �+ K'5�& 18/52 \	D� � 

O�%6# �6 ���' 	D +I�?D 85/8 �+ K'5�& 96/14 �\	D 

��
2F"3* 9�N�83* D#)#& 	D �	�]2 '	 H�L�* .��D'D   

  
����� 89(,: �;�< ���$� )MIC( %��'� ��� 

��* 	 ��+ (	�,#� %�#���()  

+� K#����#L�' .' a�  9�&24  4�&D 	D (2��   37 

 +)	D�<���D'3b �+6#6 9	��8 K'5�&  �2 �" ��	) �/

 �� ��	3� (43<8�� ��	 �+� u�U� +6#6 F"3=7  K'# 2

MIC �� +<A3b 3j� 	D  f!M 3� K7 (j,P �

�,�& �,�& 	D 3b.�� +N��V& 3<�6  

 .' H\�M v"�<�+6#6 K.�  K��� �	�]2 4#<V& 4�/

 D'D�,�& O" K.� +8 �	�]2 3<�6 � ��7�	��/�,L6' 

+� 3�'3� f�*3* 960 � 980 �,�&.(�' 3b  m��q&

 ���)3 �	�
� +6#6 �* �5 �	��/ �	�]2 3/ 4'3� ��,L6'

 43<8�� �D���3�' �,8  �Q#8#8#,�A�<�' Q#Y	�' 

(j,P � ��� ��/��& �*	��8 MIC  �	�]2

 43<8�� �D 3/ 4'3� �,L6'�	��/6/30 �,�& 3� 3b

�,�& 	D ��	 4	��& 3W' +�#b ��/ �&' �D#� 3<�6

(j,P  43<8�� 4�	 3� ��7 �	�]2 `,<C& 4�/  4�/

���3�' �,8  �Q#8#8#,�A�<�' Q#Y	�'  � ��� ��/��&

+6#6 +
/  ���)) ��D#� 	�8 �/4.(  

  
 K	,�1.  �6'#<& (?	 +��*�,L6'�	��/ �	�]2 � ��Y#,�&7 F�%*�3� �#,V& .' ���� +�'D  

 �	�
�+6#6  4��b 3� F�&#N67 �#,V& )mg / ml 5(  �/��b �	�]2  9'3<�� 3A��-  9�U!A3pH =  

1 400 3<�6�3L�& - 100 3<�6�3L�& 

2 400 3<�6�3L�& 20 3<�6�3L�& 80 3<�6�3L�& 

3 400 3<�6�3L�& 40 3<�6�3L�& 60 3<�6�3L�& 

4 400 3<�6�3L�& 60 3<�6�3L�& 40 3<�6�3L�& 

5 400 3<�6�3L�&  80 3<�6�3L�& 20 3<�6�3L�& 

6 400 3<�6�3L�& 100 3<�6�3L�& - 

  

  
 8+�1. ���� �	�]2 �&3) �A'3b#*�&�38 .�b �,8 	'D#
�   +�'D  



   :K'	�L
/ � (���)�*�	3�� �h 9'3W'�&��3L� �h �"'5673
4 �	�]2 4�/ �7� � ...  95 

 K	,�2. o3� 4�/���' ���� �	�]2 	D D#)#& +�'D  

`"D	  �,\' �D�&  �"��� � K�&.  +��C��<8  (�\	D) 	#�M ��
<M'  (%) 	#�M �\	D  

2  O�<�
6�� ���'  35/8  NIST05aL 98 77/19 

3  O�%6�' ���'  83/8  NIST05aL  96 18/52 

1  O�%6# �6 ���'  85/8  NIST05aL  99 96/14 

4  O�<!"3�& ���'  3/9  NIST05aL  96 18/8 

  
 K	,�3. (j,P ���� �,L6' �	��/ �	�]2 `,<C& 4�/    +�'D  

+6#6 �	�
�  1  2  3  4  5  6  

(?	  1:2  1:4  1:8 1:16 1:32 1:64  

(j,P )mg / ml(  490  245  122  61 6/30 3/15  

  

 K	,�4. (j,P ���� ��7 �	�]2 `,<C& 4�/ +�'D  

+6#6 �	�
�  1  2  3  4  5  6  

(?	  1:2  1:4  1:8 1:16 1:32 1:64  

(j,P )mg / ml(  480  240  120  60 30 15  

  
����� 89(,: �;�< �&,��0 )MBC( %��'� ��� 

��* 	 	�,#���+ ( %�#���()  

+� 	#j & F��e* H?'�M (j,P �b� �8  (MBC)� 

+6#6  4�/ MIC '	 	D (�,� _#]C& +� D#= (�8 �D'D 

� a� .' 24 (2�� v"�<� ��	3� � F"3=7 (�,� �?�A 

43<8�� +�K'# 2 MBC 	D 3j� +<A3b .�� 	D (!* 

MBC �	�]2 �	��/�,L6'� �* (�,� �	�
� 4 3/ �D 

43<8�� ��/ � ,8 ��/��& ��� � (j,P MBC �	�]2 

�	��/�,L6' 4'3� �D3/ 43<8�� �,8���3�' � 

a8#8#,�A�<�' Q#Y	�' 60 �,�&3b 3� �,�&3<�6 D#� 

���)) 3.( 	D ��	3� MBC �	�]2 ���7 ��/+�#b 3W' 

�b� �8 .' �	�]2 ��7 4�	 �D 43<8�� ��/��& ��� 

���)) 4.(   

  
����� �# �7/ ,A��	�+#� %��'� ��� ��* 	 

	�,#���+ ( %�#���() �� .	� ���5�( =��>   

Q��'3� �v"�<� �	�]2 �	��/�,L6' ����+�'D 3� u;= 

�	�]2 ��7 .' ��	 'Q#8#8#,�A�<� Q#Y	�' � 

���3�' �,8 43�b#,) �D#
� � F"' 3W' �b��	'D.�� �� 

>"'5A' (j,P �	�]2 �,L6'�	��/ +�9	#\ � e& 	'D4 

>"'5A' (A�". H�,V* �	�&7 v"�<� BC�& D#
� +8 

F�^���& 3q? +6�/ �2��	 43<8�� �/ 	D (j,P4�/ 

`,<C& �	�]2 �,L6'�	��/ 	D +!"�I& �� �<�7 O�*#���/ 

�/��) ((Nt& 	D |q� ��
<M' v � �\	D � e& 	'D (�' 

���)) 5(. F"3<��� 3q? +6�/ �2	�� 29/067/22  

�,�&3<&� 	D (j,P 480 �,�&3<�6 �	�]2 �,L6'�	��/ 

+�,2 43<8�� Q#8#8#,�A�<�' Q#Y	�' ��/��& ��� F"' 

�	�]2 �b��	'D.�� >��43* (N!� +� �<�7 O�*#�� 4�/ 

F�!"�&�< ) � F�,L"��'3<* �/��) ((Nt& 4�	 43<8�� 

Q#8#8#,�A�<�' Q#Y	�' K��� .D'D 3W' �b��	'D.�� �	�]2 

�	��/�,L6' 4�	 43<8�� ���3�' �,8 +�  9	#\

� e& 	'D4 3<
8 .' 43<8�� Q#8#8#,�A�<�' Q#Y	�' D#� 

���)) 5(. 3/ �D 43<8�� (N!� +� �	�]2 ��7 ��I& 

�D#� � +6�/ �2 ��	 	D �	�]2 ��7 ��/��& .��� 

��	3� E".#* ��&3� �D'D�/ �� �D�U<�' .' K#&.7 

u�3b#
,8 - u#�3�
�' � � ^
/ a��"	'��/ �� �D�U<�' 

.' K#&.7 K#6 �� 3� 	'5A' SPSS 16 �-�' .�� +!"�I& 

F�^���& �/ �� �D�U<�' .' K#&.7 �* HI<!& 	D |q� 

��
<M' 5 �\	D F�
C* �D. .��  

  
P��5� ,A �@( ����� �( 8Q�:%��'� ���(- * 

%�#�  ��()  

 F"' 	D>/�0�3��Z* 3W' � �	�]2 (j,P 4�/

���� �,L6'�	��/ 	��& ���	 4�	 +�'DH"3N�A ��6#*   4�/

#,�&7Y4�&D 	D 4��    60  +)	D�<���D'3b  �3 pH= 

 .(�' ��� �D'D K��� (+ ��� i"'3�) v"�<� Q��' 3�

 �� �+,\�M���� �	�]2 (j,P �\	D >"'5A' .' +�'D

+<�	 	#�M .' ����I&) ow) K'5�&  (4��Y#,�&7 4�/

 F"3<��� 	D ow) �\	D F"3<
8 � ��� +<��8 (j,P
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+�b	�843� ) �	�]220 �3L�& �/�� +� (N!� �(3<�6

)���� �	�]2 	#�M �2+�'D HL�) �� ��/��& (2.(  

  
����� �5����� �,#G��#�* �� .	� H�+�	�+#� 

��	�5+ ( %�(I& )TEM(   

	D �D (6�M `,<C& .' H"3N�A �/� 3"��]* �#L��3L�& 

���3<L6' +��* ��� .(�' 	D HL� 3� 3"#]* F�%*�3� 

F�&#N67 3� 4��b HN? � �e� .' H�L�* +<�	  4�/ 

4��Y#,�&7 K��� �D'D ��� +8 +<�	 �"�/ |h'� �� 3q? 

�N"3I* 20 �3<&#�� H�L�* �D'D  .(�' F"' �s�	 �L" 

.' F%
q&F"3* 	'5�'4�/ D	#& �D�U<�' 	D (�) 9�NW' 

D#)� 9�e
-* 4��Y#,�&7 �& .����  
  

 K	,�5. 43<8�� ��	 �2 +6�/ 3q? F�^���& ) �/mm(j,P 	D ( O�*#�� �<�7 � �,L6'�	��/ �	�]2 `,<C& 4�/ �/  

43<8��  (j,P ) �,L6'�	��/ �	�]2 `,<C& 4�/mg/ml(  O�*#�� �<�7  

480  240  120  60  30  15  F�,L"��'3<*  F�!"�&�< )  

Q#Y	�' Q#8#8#,�A�<�'  *29/067/22  77/089/14  09/044/6  42/018/3  04/054/1  02/080/0  0/018  87/099/5  

�,8 ���3�'  02/0  32/9  06/057/7  84/097/2  01/019/0  01/005/0  0/001/0  1/117/12  17/019/9  
* F�^���&�   	��e& u'3V�')Mean � SD( ��	 �2 +6�/ 3q?  

  

  
 8+�2. `�n   4�/4��b 3� F�&#N67 F�%*�3� D	#^ 8 ow)  	D(?	 4�/  �	�]2 `,<C&���� +�'D  

  

  
� 8+3. ���3<L6' �#L��3L�& 3"��]* �	'wb H"3N�A .' .4��b 3� F�&#N67 F�%*�3� �"'.  

 (`6')HN? +<�	 H�L�* .' 4��Y#,�&7 4�/(o) �  �e�+<�	 H�L�* .' 4��Y#,�&7 4�/  �"�
� c	5� ��77 .3�'3� 	'5/  
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4,� � �5�!����6   

	D F"' >/�0�� v"�<� ���".	' 9�N�83* D#)#& 	D �	�]2 

�	��/�,L6' ����+�'D K��� D'D +8 O�%6# �6 ���' +� 

K'5�& 96/14 ��\	D O�<�
6�� ���' +� K'5�& 77/19 

�\	D � O�%6�' ���' +� K'5�& 18/52 �\	D� 

��
2 F"3* 9�N�83* D#)#& 	D �	�]2 ����+�'D .� <!/ 

Mousavi et al. )2010 (5�� s	'5b ��D'D +8 

+�'D  4�/ ���� +�'D 4��M O�%6# �6 ���' )6/55 �\	D(� 

O�%6�' )4/23 �\	D( � O�<�
6�� ���' )5/12 (�\	D 

.(�' 3� +"�� s	'5b �=3� .' F�IIV& 5�� ���' 4�/ 

o3� 3�P G�N�' �� >/�8 K'5�& ��3<!,8 ��P 4�/ 

���	#� �2�� >"'5A' (�6��� F"' �/��P ��� � >"'5A' 

(�6��� ��P��/ +�'#) ��. K#!8' �/ � ("	��D  4�/ �"�) 

'	 H��!* �& � 8 )Mousavi et al., 2010(.   

	D ��/�0� +8 4�	 f�83* ���'4�/ o3� FP�	 

����+�'D  �-�' �(A3b BC�& �� +8 .' K��& 

���' 4�/ o3� 3�P �G�N�' O�%6# �6 ���' )96/57 

�\	D( � �e� O�%6�' ���' )49/21 �\	D( 4'	'D 

F"3*:�� �\	D ��D#� � O�<�
6�� ���' )5/12 �\	D( 

5�� .' 3"�� ���' 4�/ o3� G�N�' 3<��� .D#� F"' 

�K�IIV& F� p
/ s	'5b ��D'D +8 O�%6# �6 ���' 

D#)#& 	D �	�]2 � P�	 F"' ���b 4'	'D (�6�eA 

�<�7 ��'��!8' 43<��� (N!� +� ��3A#8#*�U67 �/ �D#� 

� F"' (�6�eA �<�7��'��!8' �:�� 4'3� �<&;� K�!�' 

� 43�^��� .' 4	�
�� 4�/ D�e<& ��U& (�' )Al-

Naqeep et al., 2011(.  	D >/�0� Al-Juhaimi 

et al. )2016( 5�� s	'5b �"D3b +8 s.	' +"wZ* 4' 

O�%6# �6 ���' +� +q�'� >I� �
!�6#��<& K7 	D 

�#q� �<A�� (�' � F"' o3����' �& ��'#* �3�-�. 

4� ,� .' ���' 4�/ o3� G�N�'3�P � F"��;b�<��3� �/ 

'	 ��6#* .� 8 3�� � �F"' FP�	 ���b ����+�'D EN & ��#= 

.' ���'4�/ o3� 3�P 4	�3h (�' � �& ��'#* 

F"5^"�) ��#= 4'3� FP�	  4�/ �/��b �A3]& 

��'�<& .���� 3� Q��' 9�e6�q& �F�IIV& (,2 9��U* 

�\	D ���'4�/ o3� 	D 9�I�IV* D�e<& �& ��'#* 

y#�3& +� #<8�A 4�/	 ��L�<�d i"'3� ��q�V& ��
�,?' 

4��	 � �" i"'3� �/�^�"�&.7 ���� )Al-Juhaimi 

et al., 2016(.   

9�e6�q& O"d#6#8�&	�A K��� �D'D ��' +8 D'#& 

�3Wr& +�'D 4�/ ����+�'D H&�� �K# �8#
�* 

�K# �8�	��/#
�* 4D �K# �Y#8#
�* �#
�* � F��;& 

�D#� +8 4'	'D 9'3W' �h���3L�& 3� +�,2 Kd#*�� 4�/ 

`,<C& � ��& 43<8�� ��/ Q�3"� ��/ �&�.#<!�� � 

�	�? �/ � <!/ )Halawani, 2009; Boubertakh 

et al., 2013(. v"�<� F"' >/�0� 4�	 MIC �	�]2 

��7 � �	��/�,L6' ����+�'D K��� D'D +8� �	�]2 

�	��/�,L6' Wg*�39' �����& 4�	 3/ �D 43<8�� 

���3�' �,8 � Q#8#8#,�A�<�' Q#Y	�' +<�'D � MIC 

�	�]2 �,L6'�	��/ 4'3� 3/ �D 43<8�� ���3�' �,8 � 

Q#8#8#,�A�<�' 30 �,�&3b 	D �,�& 3<�6 �D#� �&' 

��/+�#b 3W' 4	��& ��	 	D �	�]2 ��7 4�	 43<8�� -

4�/ ���3�' �,8 � Q#8#8#,�A�<�' Q#Y	�' ��/��& 

.��� K'5�& MBC �	�]2 �	��/ �,L6' 5�� 4'3� �D3/ 

43<8�� ���3�' �,8 � Q#8#8#,�A�<�' Q#Y	�' 60 

�,�&3b 3� 3<�6 �D#� �&' ��/  +�#b 3W' �b� �8 .' 

�	�]2 ��7 3� 4�	 �D 43<8�� ��/��& .��� 3�� ��F"' 

�	�]2 �	��/�,L6' ����+�'D 4'	'D ~'3W' �h�"�"3<8�� 

��<N!� ��#= .D#�  

	D +e6�q&4' +8 4�	 (�6�eA �h�"�"3<8�� �	�]2 

��7 � �	��/�,L6' ����+�'D 	D 3�'3� 43<8��4�/ 

Q��#&�D#� '.# "d�3Y7� ;�!N,8 ���#&# � � Q#%*�3� 

a"	�^6� �-�' �(A3b ��/ '�8 .' �	�]2 4�/ ��7 � 

�,L6' ����+�'D 	D (j,P F�"�� 3* .' 50 �,�&3b 	D 

�,�&3<�6 ����� �D#N� � �	�]2 �,L6' �b��	'D.�� 

43<��� (N!� +� �	�]2 ��7 K��� .D'D F"' �K�IIV& 

s	'5b ��D'D +8 k'3C<�' 9�N�83* ��eA .' ���b 

�^<!� +� G#� �;M �)'3C<�' D	'D )Hasan et al., 

2013(. 	D s	'5b Parekh et al. )2006( 5�� K��� 

�D'D ��� (�' +8 ��#��<& �#��*' � o7 ��'�<&   F"3* 

�;M 4�/ D	#& ��D�U<�' (�) F��e* (�6�eA 
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���3L�&�h 	D K�/��b �D#� � 9�N�83* ��eA 

���3L�&�h K�/��b 	D �;M 4�/ �Nq? 3�j� ��#��<& 

(N!� +� o7 (�6;M 43<��� ��	'D . 3�� ��F"' 	D F"' 

m�IV* 5�� 3W' 4#? 3* �	�]2 �	��/�,L6' ����+�'D 

(N!� +� �	�]2 ��7 4�	 43<8�� 4�/ D	#& �+e6�q& 

�&  ��'#* ���� .' (�6;M 3<��� 9�N�83* ���3W F"' 

���b 	D �;M ��,L6' (N!� +� �;M ��7 ���� 

)Parekh et al., 2006(.   

	D +e6�q& Mashhadian & Rakhshande 

)2005(� �	�]2 ��7 ����+�'D 3W' �b��	'D.�� 4��	 4�	 

43<8�� Q#8#8#,�A�<�' Q#Y	�' �+<�'�� �&' �	�]2 4�/ 

�6#��<& � �&3A�3,8 ����+�'D 9'3W' �b��	'D.�� 4��	 

�":�� +<�'D � (j,P �b��	'D.�� ���7 .' 5/62 �,�&3b 

	D �,�&3<�6 �* 1 �,�&3b 	D �,�&3<�6 3�Z<& D#� 

)Mashhadian & Rakhshandeh, 2005(.     

	D >/�0� Hannan et al. )2008(� +
/ +"#�

 4�/ a8#8#,�A�<�' Q#Y	�' D	#& ��	3� +8 ��I& +� 

�<& F�,�� ���D#� +� �	�]2 �6#��*' ����  +�'DQ�!M 

�D#� � MIC ���7 .' 2/0 �* 5/0 �,�&3b 	D �,�&3<�6 

3�Z<& D#� )Hannan et al., 2008(� �&' 	D +e6�q& 

Dadgar et al. )2006(�  Wg*�3 �	�]2 4�/ ��7 � 

�	��/�,L6' ��� �+�'D 3� +"#� 4�/ a8#8#,�A�<�' 

Q#Y	�' ��I& � Q�!M +� �<&�F�,�� 	'�I& MIC 3/ 

�D �	�]2 ��7 � �	��/ �,L6' 04/0 �,�&3b 	D �,�&3<�6 

D#� )Dadgar et al., 2006(� +8 �� 	'�I& 4D�2 

>"�&.7 Hannan 9��U<& .D#� F"' >/�0� K'3b� 

s	'5b ��D'D +8 F"' 9��U* �/ �& ��'#* y#�3& +� s�	

  4�/ 9��U<& k'3C<�' � >- � MIC ����� 'w6 4'3� 

���".	' (�6�eA �h ���3L�& ����+�'D � >- � D'#& 

���� �	�]2 F"' ���b 	D �M'#� `,<C& .��� +� F"��* 

O" s�	 D	'���<�' (�) �D�&7 4.�� �	�]2 (�' �* 

�,&'#2 +8 	D (�6�eA ���3L�&�h F"' ���b H�=D 

�� <!/ +� �<�	D �"��� � .��#�   

	D F"' �>/�0� 9'3W' �b�  8	��& ��	 �	�]2 

�	��/�,L6' ����+�'D 	D 43<8�� Q#8#8#,�A�<�' 

Q#Y	�' 3b) ((Nt& 3<��� .' 43<8�� �,8���3�' 3b) 

(�U & .D#� 	D +e6�q& Usman et al. )2017(� 

F"3<��� (�6�eA �h���3L�& �	�]2 �,L6' ����+�'D 3� 

+�,2 43<8�� Q#8#8#,�A�<�' Q#Y	�' �� 3q? +6�/ 

�2 ��	 19 �,�&3<& ��/��& �� � 	D ��/ �<j,P 

.' �	�]2 �,L6' �b��	'D.�� ��	 3� +�,2 43<8�� 

���3�' �,8 ��/��& .��� 9��U* �b��	'D.�� ��	 	D 

43<8��4�/ 3b �U & � (Nt& �&��'#* ���� .' K7 

���� +8 43<8�� 4�/ 3b (Nt& �?�A 4��P �)	�= 	D 

�	'#"D D#= � <!/ � F"' 3&' fN� @#U� 3<��� 9�N�83* 

��eA 	D ���7 �& �D#� �&' 43<8�� 4�/ 3b �U & +� 

(,2 D#)� +": #[�6 �,�4�"	�8�� 	D 4��P ���3�� 

D#= @#U�3"w��� 3* �D#� � F"' +": � ��& 4�� .' 	#N2 

�#L6#& 4�/ c	5� � o7 5"3b (e��
& �& � 8 � .' 

�"�-�7 +8 3t8' 9�N�83* D#)#& 	D �	�]2 �/ (�/�& 

45"3^�7 ���	'D 'w6 F"' D'#& K�L&' @#U� � ��3<�D +� 

y�I� ��eA H='D 43<8�� 4�/ 3b �U & '	 +<�'�� � +� 

F�
/ H�6D :#
e& 43<8�� 4�/ 3b �U & 	D +!"�I& 

�� 43<8�� 4�/ 3b (Nt& (&��I& 43<��� (N!� +� 

9�N�83* �"�	'D K��� �& � /D )Usman et al., 

2017(.   

	�<=���/ 4 4��Y#,�&7 �� Wg*�34�/ 	�- /�� 	��!� 

���p�� 3� H&'#2 `,<C& ��6#,� ���' 4�/ 4D�e<& 

'	 	D F/@ K'� 
��'D D�-"' �D38 .��' F"' 

4	�- /��  4�/ �6#,� 	D ("��� �2�� D�-"' 

4	�
��  4�/ `,<C& � ��& 3
"'567 � K#! �8	�� 

�&  .��#� +� F"' �f�*3* ��	3� �!���L& 4�/ H�L�* 

H"3N�A 4�/ 4��Y#,�&7 	D F<A�" �'	4�/ K�&	D � �<M 

43�^��� .' ;<�' +� ���7 ���� (�' )Chiti & 

Dobson, 2009; Mroczko et al., 2018(. 	D 

F"' �m�IV* H�L�* 9�e
-* 4��Y#,�&7 	D F�%*�3� 

F�&#N67 3� 4��b �� �D�U<�' .' 3"��]* �#L��3L�& 

���3<L6' �	'wb D	#& g*��" 	'3? (A3b � a[� 3W' 

(j,P 4�/ `,<C& �	�]2 ����+�'D 	D 	��& � "'3A 

H"3N�A�"'. �� s�	 `�n�- � D	#^ 8 	D �D��V& 
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�#n k#& F�� 400  �* 600 3<&#��� .'��'�43�b .�� 

	D F"' �D��V& .' �#n �k#& 	D 9	#\ H�L�* 

	�<=��4�/ 4��Y#,�&7 K'5�& ow)  �& ��'#*  �* >�� .' 

500 3<&#��� >"'5A' '��� .� 8 3��Z* 3A �"��A 

F�&#N67 3� 4��b +�  9	#\+<�	4�/ 4��Y#,�&7 

f)#& �&D#� �* ��	 D	#^ 8 F"' K�L&' '	 '��� � 8 

�* 4;�: 4�/	�<=�� 4�<� En�I<& D#)#& 	D 

�/��Y#,�&7 	'3? .D3�b F"' 3&' f)#& >"'5A' K'5�& 

�#n k#& �
"58�& +�#
� � �%*�3� 	D 	#�M D	#^ 8 

�&.DD3b 	D HL� 2 `�n H\�M .' F�%*�3� F�&#N67 

�e�Nn +�#
�) (�3< 8 �� +�#
�4�/ 4��Y#,�&7 +8 	D 

	#�M �	�]2 �/��b +��* ������' +�9	#\ 

+!"�I& 4' ��&7 .(�' K�
/	#n +8 	D HL� ��"D 

�&�D#� �� >"'5A' (j,P �	�]2 	D) (j,P4�/ 12� 

16 � 20 �,�&3b 3� �,�&(3<�6 .' K'5�& �#nk#& 

�
"58�& +<��8 ��� (�' � F"' K��� �&�/D +8 

�	�]2 ���� +�'D f)#& >/�8 ��6#* +<�	4�/ 

4��Y#,�&7 � +��*	�N2 	��& +<�	4�/ 4��Y#,�&7 +8 

�,&�2 4'3� 4	�
�� 3
"'567 �� <!/ ��� (�'.   

+"��3� 9�e6�q& Tamadonfard et al. )2014(� 

5"#-* �	�]2 �	��/�,L6' ����+�'D +�  H�6DF<�'D 

O�%6�' � O�%6# �6 ���' � 9�N�83* �<�7 ��'��!8' 

�2�� >"'5A' +jA�M � 43�bD�" �& D#� 

)Tamadonfard et al., 2014(.   

+e6�q& Tiwari et al. )20195�� ( K��� D'D +8 

����+�'D ��;2 3� 9'3W' �h �- �*� �& ��'#* >I� 

zA�V& �N]2 5�� +<�'D � .' D�-"' �;<=' +jA�M 

43�b#,) .� 8 v"�<� F"' >/�0� K��� D'D +8 �	�]2 

�	��/�,L6' ����+�'D 4'	'D 9'3W' �h���3L�& 

4#? 43* (N!� +� �	�]2 ��7 K7 .(�' F� p
/ 

5�6��7 9�N�83* 4��[�6 �	�]2 K��� D'D +8 O�%6# �6 

���' � O�%6�' � O�<�
6�� ���' ��
2 F"3* ���'4�/ 

o3� D#)#& 	D �	�]2 ����+�'D � <!/ )Tiwari et 

al., 2019(. >/�8 ��6#* +<�	 4�/ 4��Y#,�&7 �� 

>"'5A' (j,P �	�]2 ���� +�'D 5�� �& ��'#* K��� 

�� /D 9'3W' �h 43
"'567 F"' ���b .���� 3�� ��F"' 

.: (�' 9�e6�q& 43<��� 	D i"'3� In vitro 

9	#\ D3�b �* (j,P ��3W F"' �	�]2 3� +"'�) 4�/ 

� �6�� � 9'3W' �N��) K7 �/ ) 	D 9	#\ (D#)� D	#& 

���".	' 	'3? �D3�b �* 	D ("��� K'#<� a� .' HM'3& 

�,�
L* F"' ���b '	 +� K'# 2 O" 4�	'D �"�) �h   

���3L�& � �h  43
"'567 �� + "5/ � l	'#2 �N��) 

3<
8 (N!� +� 9�N�83* �"�	'D �<e \ �A3e& .D38   
  

����7��8�  

.' ��^�"�&.7 �*�I�IV* 4d#6#���3L�& ��^��'D D'.7 

�&;�' �M'� (�	 (��� 4	�L
/ 	D 4'3)' F"' 

>/�0��& ��'D	�? � 3L�* � .DD3b  
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