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Staphyloccocus aureus bacteria to 
selective antibiotics 

� Saeedi S1

� Sabbagh SK*2

� Sabori Robat E3

 
�  

Abstract
Introduction 
Infectious diseases caused by gram- 
positive bacteria, drug resistant 
Staphyloccocus aureus strains which 
often originate from hospitals 
environment, are increasing in many 
countries of, worldwide. Because of that, 
lots of efforts have been done to find new 
compounds as suitable superseded instead 
of antibiotics. In this research, 
antibacterial effect of plant ethylic 
essential oil and extract of Myrtus
communis against several clinical 
antibiotic resistant strains of S. aureous
were investigated. 

1. MSc Student of Microbiology, Faculty of 
Science, Islamic Azad University, Science and 
Research Branch of Kerman,Kerman,Iran 
 2.PhD of Plant Biotechnology, Department of 
Plant Protection and Institute of Plant 
Biotechnology, University of Zabol,Zabol,Iran 
3. MSc Student of Plant Biotechnology, 
Department of Plant Biotechnology, University of 
Zabol,Zabol,Iran

Methods
Plant extraction and essential oil 
extraction from M. comminus species 
were performed using Rotary and 
Clevenger apparatus, respectively. 
Sampling was carried out from nose and 
throat area of patients. Seventeen strains 
of S. aureous were isolated and after that 
purified. Minimum Inhibitory 
Concentration (MIC) and Minimum 
Bacterial Concentration (MBC) of plant 
extract as well as essential oil from M.
comminus on bacteria were determined 
using micro dilution broth method at six 
different concentrations. Sensitivity of 
strains against some antibiotics was 
investigated using standard disc's 
diffusion Corbei-baer method.  

Results
The results indicated that plant's essential 
oil and plant's extract have a significant 
effect on concentration of 5 mg/ml 
whereas 10 mg/Kg was belonging to high 
Minimum Bacterial Concentration
(MBC) for both treatments. The 
Assessment of antibacterial effects of 
some antibiotics showed that the majority 
of strains have similar sensitivities. But 
Penicillin and Cefexime showed the least 
antibiotic effect. All strains showed 
resistant reaction to Vancomycin. 

Conclusion
Plant's extract and essential oil from 
Myrtus communi have antibacterial 
effects on S. aureus strains at high 
concentration; such compounds can be 
used in medical treatments. 
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   ��73�� �3A��&��� �1�� 4� ���$� ��A1��6� "���
 �


1. Staphylococcus aureus 
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 �(��	
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�3� �� 
�61�	 �(	s> 
	�� ��	�A�� �
 �, "� �	

)12( .   �	�	
 �,�3�0 �3��� �� ������� �L #�:���&
  ���37�� "���
 �
 ���7� �� �����
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   �3� �3, "� "��/7, t�K� n�,�0 � 
�� ���6� ��,
  �31�� t�K� �	 ���� �:��B #	�M	 '�, I�&��� �1��

    *3�	 
	
 ?,�3� 	� �3, I�&���)14-13(  43��0 .

��� �,��02 ).  /:3� 4��7, � �	 4q1V�
 �,��0 (

     ��3�� ��3, *3�
 �
 ��
�3V #��H 4� 4� *�	
  43�	�1(�� ��3, ���� � "	�(	 4�7B �	 �(���� ��, 

  v�3� "
�� 	�	
 *�� 4� ��0 C(	 .��� �� ��� �	
 #��H 4� *��
 � �:(� ��, 20 � �79	
 /:� ��,
    �	 '`(�3O ��3, "�3�� �	 .
�� �� 41��� /�� �1�(�
   �3��� ���6��3L 
�� "	��� 4� 
��� ��0 J���	

 *�	 �� 
�61�	)15(.     ���36� �3L �3M	 �� �E�
  t��3K� �
 "� �	 '�,��0 4��0 C(	 J���	 �0����
    �3��� *3(�$& "	�3�� 4� �B��V @�7R1�	 � ��V	

   ��3, ���37�� Y)� *AB C��q7, � w��O � �R�

     
�3� �3� 
�613�	 ��	�
	 ���3!� � �+6�&)15( .
  �33L �33M	 �33���� 	�331�	 �
 F33�$%& C33(	 �	 t�33,
    43��� 
��3� �3�0 J���	 � �����&	 ��K� �������
  8�������)�133�	 ��1��33� �33������ ��33, 433(	�B
   C�3�R& *3(�A� �
 � I�&��� �1�� 4� ���$� 8�9��	
 ��� �33� �33, "� ��33�� � �33��	
��� ��33, *33W�>
      *R�3H 43� �3)�R� *3AB �
 ���3$� ��, C(�1�	

� ������	
.���� �

2. Myrtus communis L., Myrtaceae 
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   "	�33�� 433� �33���� �33�0 #�6�33H�& � ��,�33x
 M. communis L.  
	
 U�Q�& .�3� J3.�	

Y7B����'"�,��0v���,�
5(	�� =������

4(��I�V�(
�0�*AB4�A&��K���y���� 

�V����.

���+��	,-  
�	��4�A&��K��	D��"���	����("���+�V)


�61�	��. J. ��W�� C(���	
�V"
�� v�3�
'�,50��0�	�, 4��7� 43� #�3�48 *��3��


@���1�804B�
���+�V   Jz3� .�3� ��	�A�� �
K��� ��� *�
 4� ��s>���)�H  t�3H ���7R�

���
�61�	�	 ��1�
��_$&�
EV"�V�N' {��|&
��
���
50-40  
	�0 �1��� 4B�
 #�� 4�2���

I�V�(
�0.  

.&	�� ���+  
 �� ��_$& D�� �	 
�61�	 �� �,��0 J���	 P	�Q1�	

��Q�1      .�3� ��3!�	 �!��3�� ��1�
 �200   �	 ��30
 I�V �
�.    � 431Q(� ��31�� �
 C��3� I( �
 ��0

    43� �3, C��3� � �(
�0 4)�L	 y� C��� ��� �
 
���
 #�� 4� ��_$& 27� �& �� 2K1� �!���� ��1�
4 

   237� 'J��3�	 P	�Q1�	 �	 J. .
�� ��!�	 *���
  �3�� *3�
 4� J���	 � �(
�0 ��!�	 ���0 y� �


  ��	�3A�� @�qQ( �
 }�� ��& 41+� �
 t�x I(
 .�(
�0  

1. Steam distillation

/���+04�567��	,-.&	�� �  
	�1�	"��I(4���?(����C��R&  �31�� ���� I( �

�	 ��3K�  J��3�	 �     "� "��
 43� �3� P	�Q13�	
 ��3K� �( J���	 ���� 4��� .�� 2$1���
 ��3�


~�&	I�V.�(
�0�R��	 I3�V "�3�  ��3K� �
J���	'4���?(���� .�3(
�0 "�� n	
�!� tE13V	

"��4���@
�R� I(�	 �1�� ������K� J���	 �
.
��C������4����'�	��&4�"	��� "�� I3�V

J���	 � ��K�4:��%���.   

�#!�	� �	� ����  
   
��3� 8�39��	 8�������)�1�	 X�1Q� ��, 4(��
    �
 �3� ��13+� "	��37�� �	 F�$%& C(	 �
 
�61�	
 "�1��A� (b) C����7�	���	 "�1���7�� ���6� ?Q�

� 2�	�     �3� � �3� ���3�	�B X3�1Q� ��, *��6� �
   *��3� @�1���3� �H�K1V	 *�� ��, 5�%� ���
   �
 � ���3� ���3� U��V � *�� ��0� 
E� � ��0�
   ��3, *3+& �	 
�61�	 �� �����) *+(� ���,�-Z.

 '�a�30��� '�a�&�� �(��7����� DNase    �3� �3�� '
     � ��30� *��3� @�1���3� �3O	�1)	 *�� 5�%� ���

��& C��q7,   43��� �a ��� �3� "������&��0� 2�
    8�339��	 8�������)�133�	 433��0 "	�33�� 433� �	
   �31�� 43� �, 4(�� �O	�1)	 *�RL� .���� �(�����
   43� 43B�& �� �, "� ��(�Z����� #�KQ�� � I�&���
  �	 X33�1Q� C��33� � ��337�� *33��6� #��3361� b�33�

.�(
�0 C��R& ��(�7,

� ���+   89��#:�� 0��9;&	<��5/0   59�
�@��	"  

�	�� 43�A& "��3+��z��� �3������ 	�31�	 �
 '24
*���2:O�	��!�	'?(�����	*��  �3�V� 43�
5�%�*���	�:�� ��30� �s3|� d�3�) "�37�� ( 
��$�& J. .���	  '��1��3� ��3, �������  �_3�

*�� 5�%� �3� @�3�%� @�3��� C���3�  413+��
"��+��z���{��>�������2H�� Jz3� .�(
�0 

��	�$��	��z���"��+'��1���2V	
4���2(�1�	
y�
�	
 ����@����C����41Q(����#����
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"����1��1)��1�z�	 �
 @�3c P�3�630 �1����3�

�	��	���0����& ��3��, �3�	��   #���3� "�3�
 @��%� #���� �� @��%�5/0   @�3��� �� '�����) I�

  F333�O� C���333� �  �333� ��1��333� "��333+��z���
*W�>cfu/ml 108   ×1 .�(
�0 4�A&  

 0��4A5�+��� 8!&A �� 8��#:�� B��	;C	�  
 *�333��+�17   4333��0 �	 �333� U��333V 4(�333�

 ��& ��, I�&��� �1�� 4� 8�9��	 8�������)�1�	
C���33� �33z�� '`(�.�331�'`(�(��1633� '  'C����33�	�1&

 'C���� ��. 'C�+(����1(�	 C������� '"�+��(�16�
C�1+�6� �   "	�3(	 =3c C&
�. *��� �	 4�   43�A&

      I3+(
 
�	���13�	 D�� �	 
�613�	 �3� �3�
�� ��
���� "Z���6(
-  C(�� .*)�0 �	�O ���(��	 
��� �9��

   *3W�> '��1��3� ��, 4(�� ��7& �	 	�1�	 �
 '��W��
5/0  �����) I�)cfu/ml 108×1 (   Y(�3� 5�3%� �


 5�%� ��� �� Jz� � 4�A& "�1��, ���� �1�����
 *�� � ?Q. "�1��, ���� ��0� I+(
 .���� 
	


       *��3� ��13�
 F��3_� =3c C&
�3. I3�E� ��,
    �	 J3. � �3� 413�>� I�&��� �1�� �, 4� �����
      �_3� ��� �3� '2(�13�	 5(	�3� �
 "�3� I�V
    �
 ��1��3� ���3� ��30� "�1��, ���� *�� 5�%�
    �3, ��� �3� .���3� 
	
 �	�O �, *��. 4:� ��(
/�
  *3:;� �,�3� "	��� 4� �_$� y� I+(
 I( *��. 

 #�� 4� �, *��. .�� 
	
 �	�O24   ��3�
 �
 *���
37     43��, �3_O � ��	
 43��Q��0 
	�0 �1��� 4B�


    � *3���$� C�3�R& � ���3(��	 *AB ���	
 ��� ��,
  '�3W� 
��� ��, I�&��� �1�� 4� �, 4(�� *���+�
       ��3_� � 43R)
 43� ?(�3��� �3, .�3� ���0 �	��	

	 �� 2H�� ��, 
	
 � ��!�	 `, �	 2$1+� �	 
�61�
����� �	/)	 ��� SPSS  �	 2H�� \(�1� .�(
�0 /�����

    
�	���13�	 @��3B �3� ��� *�
 4� ��, 
	
 /�����
NCCLS  . �� 4+(�$�  

.&	�� � ��	,- 8��#:�� �D 0��4A  
   �3�N *3���$� �	�	
 ��1��� ��, 4(	�B *���+�
   �	 
�613�	 �3� 
��� J���	 � ��K� 4� *:+� 4��0

���� F�O� D�� Y(�� 5�%� �
1  ��, *��. �
96 
    43��V 43� .*3)�0 �	�O ����� 
��� 
�0 4& �	 4��V
    � *33�� 5�33%� 533$) *33��. @�	 X33(
� ��33,
  ��3R� X(
� �
 .�(
�0 4)�L	 ��1��� "��+��z���

 4�6      �	�3$� '�3, *3��. �	 43��V100   �	 �31�������
       43� .�3� 4)�3L	 "�31��, ���3� �s3|� Y(�� 5�%�

 @�	 I,�N100 ������   ��3K� �3( � J���	 �	 �1�
 *W�> 4� �,��010   4)�3L	 �1�� ���� �
 ��0 ����

 ��, *W�> =�&�& 4� `�� I,�N �& � ��3/0-
62/0- 25/1- 5/2  �5    �3� �31�� ���� �
 ��0 ����

  �	�3$� I,�N �, 4� .�(
�0 4�A& ���� F�O� D��
20    @
�3R� ��1��3� "��+��z��� �	 �1�������5/0 

4)�L	 �����) I�   �3, �
 ��1��� �(�A� *W�>) ��
 I,�N105 ×5     I3,�N �3, #�3(�1%� .(2   43$�O


 ��1�
 4�����Plate Reader     "�3�& 43� /3A!�
     237� �63H "�3�� �
 � �3� ���Q� `, �� ��,


 P�� @�c �� �!�� X�c630   ��3�0 �	��	 �1�����
 #�� 4� �, *��. .��24  ���
 �
 *���35  4B�


 4��Q��0 
	�0 �1��� ��� �( � #���� � ���� ��	

   ���3(��	 
��3� �7�N #��H 4� �, I,�N #����
       �3, 43� ��3��� �!�3� X3�c 237� � 41)�0 ��O

 P�� @�c �
 I,�N630   .�3� ���0 �	��	 �1�����
    	� #���3� "	/3�� C(�317� *+�	�& 4� �1O� C���	
    C�3�R& ��3�� *3W�> 2O	�� "	��� 4� �,
 "���

& 4� �
 ?(���� C(	 .�(
�0   � ��3!�	 43��0	�B �	��
     C�3�R& �	�3� I3,�N �3, �	�� �	��& 4� C������

.*)�0 �	�O 
�61�	 
��� ���	
��� *W�> C(�17�  

	� �!"	�  
5�+��� 8!&A �� �#!�	� E@���  

  4(�3� 4��� I�&��� �1�� ��N �(�(�1��� �L *���R)
      
��3� �,��3�(���� 5(	�3� �
 �3�� *3��� ��,

 \(�1� .*)�0 �	�O ���(��	   43� 
	
 "�3�� "���� C(	
  �31�� =�>	 4� 8�9��	 8�������)�1�	 ��, 4(��

I�&���  �
 �A��3�� n�:(�$& ��1)� '
�61�	 
��� ��,
    C3(	 �3� �3�	 '��,
 �� "��� 
�V �	 ?(���� 5(	��

1. Micro Broth Dilution 
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� �
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 ���
��

��
 

���
�

  

 
���7� ���� �
 �, 4(	�B C�� �
 �(�, #��6& 
�B�
   43� '�3� �(
 I�&��� �1�� 4� *���+� �( *���$�

� ���c 45     ��73� ��3, 4(�3�) 4(��2 '8 '10 '

13 '14     ���3$� �3, I3�&��� �31�� =�>	 4� *:+� (
@��B) ��
��1 (  

  
  

����1: ���	�
 �����������
 ������ ��� ���� ����� ����
 : ���� ��!" �� �#�! ��	�� $	�%��  
�#!�	� ����	�:�+��� 8!&A

S. aureusCAAMTRTEERPECRANCF

Sa1RSISIRISR
Sa2RRRRRRISR
Sa3RSSSIRISR
Sa4RRSIRRISR
Sa5RRSSRRSSR
Sa6RRSIRRISR
Sa7RRRRRSISS
Sa8RRSRRRISR
Sa9SSSIRRISS

Sa10RRSIRRRRR
Sa11RRSIRRISR
Sa12SRRSRRISR
Sa13RRIRRRISR
Sa14RIRIRRRSR
Sa15IRIIRRRSR
Sa16SRSIRRRRR
Sa17SIRSSISSI

  
*VA: Vancomycin, CF: Cefexime, CA: Ceftazidime, CR: Ceftriaoxne, AN: Amikacin, PE: Penicillin, ER: 

Erithromycin, TE: Tetracycline; AM: Ampicillin, TR: Trimethoprime 

 

Sa: Staphyloccocus aureus�
R: Resistant 
S: Sensitive 
I: Intermediate 

   4(�3� "�3�� C(	 �
 4�Sa10    �	�3$� C(�13���
   I3�&��� �31�� "��� �	 .
	
 "��� 
�V �	 	� *���$�
    � C���3� �3�. I3�&��� �1�� �
 
�61�	 
��� ��,

133+�6�  �33�� �	 �0�33��	
��� "	/33�� C(�3317� C�
  �	 �3��� ��	�& �� ��	 C(	 4� ��
	
 "��� 	� ��1���
 2�	�� ��� �� �, I�&��� �1�� #��61� �M	 `+�����

    ��3� �3� C3+(�����	� I�&��� �1�� .���� �������
  C(�3& ��M<& `� "	��� 4� ��1��� ��� ��� �� ��M�&

 ��	 C(	 4� �(
�0 C��R& I�&��� �1��  �3�,
 "���
 4� I(
/� *���$�100    C3(	 43� �, 4(�� ��H�


 4(�� �A�& .���� �� I�&��� �1��Sa9  �1�� C(	 4�
 
	
 "��� *���+� I�&���  
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�
��

� �
���

 ���
��

��
 

���
�

  
 ����2 ������ ��� ���� ����� �&	$ :S. aureus �� ���� ��!" �� �#�! ��	�� $	�%(%)  

  

�
�����

�	
��� �
�

����� ����

�	�	����

��
�
�����

���	���
	��

����� ���

�����	
��

��������

������

���	�������

�����6/70704/295/234/822/885/239/54/8288/5
���	5/236/179/524/299/59/59/51/948/1111/94

�����9/58/116/171/478/119/56/7009/50

                
  

!)� � /�#!6��.&	�� � ��	,- BF'G /�#  
     �
 
��3� �3�0 ��3K� � J��3�	 �(�(�1��� �L �M	
 *���$� `>� ��� 4� 
	
 "��� X�1Q� ��, *W�>
   '
�613�	 
��3� ��, *W�> �
 �, 4(�� �;�	 �:+�

   ��3, *3W�> �
 *���+� C(�1���10  �5   �3���
  C�3� �	 'C(	 �� �E� .�(
�0 C��R& �1�� �
 ��017 

����� 
��� 4(��  4(�� �A�&10 Sa   *3W�> �
10 
      *3���R) �	�	
 ��3K� �	 �31�� �3��� �
 ��30 ����
    
	�3� "�3�� *�3��+� *W�> C(	 4� � 
�� ����

 @��B)3    *3W�> �
 4(�3� C�37, 4� ���� �
 '(5 
    ��3�� *3���R) 'J��3�	 �	 �1�� ���� �
 ��0 ����
     *3�	
 ��3K� �	 4��3�� *3W�> 4� *:+� ��17�

@��B)2 4(�� .(10Sa'      �3;�	 43� *:3+� C�3�q7,
     @��3B) 
�3� ���3$� �3, I�&��� �1��1 .(   ��3c 43�

   �0�3��	
 ��3� *W�> 2O	�� �	�$� C(�1��� �:(�$&
 ��, *W�> '
��� J���	 �	��5  �10   ��30 ����

 4� *�	 
�� �1�� ���� ��   "	/3�� �	�	
 =3�&�& 4�
 �0���	
���35/82  �75/11    ��3��� �3� �3H�
 �
 .

 �$& ��3c 4� 4� ����     2O	�3� �	�3$� C(�13��� �3:(
�0���� *W�>( MBC)  ��, *W�> �
5  �10 

    =3�&�& 43� �31�� ���� �� ��0 ����88/5  �23/88 
   @��3B ) �3(
�0 C��R&4(    5�3%� #���3� "	/3�� .

       � J��3�	 ��M<3& *3%& 43� ��1��3� ���3� *��

    43� *3)�( ?,�3� �	 4W�E� 2��O "	/�� ��K�
  �	 �3��� #���� �
 ���|& "	/�� C(	   �3�� ?,�3�

       
��3� �!�3� X3�c �3� *3�� 5�3%� �
 ��1���
    �!�3� X3�c �	 23H�� \(�1� .*)�0 �	�O ���(��	
      � J��3�	 ��3�� *3W�> C(�13��� 43� 
	
 "���

 
��%� �
 ��K�10   43� � �1�� ���� �
 ��0 ����
 =�&�&23/88  �11/94      C3(	 �
 .�3��� �3� �3H�


 n�:(�$& *W�>9/99 
 ��1��� ��, @��� �	 �H�
 �
@��B) ��1)� C�� �	 *�� 5�%�4    ��3, *3W�> .(

10 '5  �5/2    43� ��3K� �	 �1�� ���� �
 ��0 ����
 �0���	
��� ��M<& �� =�&�&)MIC(    "	/3�� 43�88/5 '

58/70  �64/17 C(�1��� "	��� 4� =�&�& 4� �H�

  @��3B) ��
	
 "��� 	� �0���	
��� *W�> C(�17� �

5 �:(�$& ��c 4� .(11/94 	 �H �
    43� �3, 4(�3� �
 *W�>10  8�+� ��K� �	 �1�� ���� �
 ��0 ����

  �
 ��3K� *W�> "�� XK� �� 4� ���� �
 '��
��
5      43� �3, 4(�3� *�3��+� �1�� ���� �
 ��0 ����

52/23 @��B) ���� �H�
5  C3(	 �	 2H�� \(�1�  .(
 *W�> �	 
�	�� ��7& �
 4� �,
 �� "��� #��(����

  ��3K� '
�61�	 
��� ��,     43� *:3+� 
��3� �3�0
   ��� �3� �0�3��	
��� �M	 C(�1��� �	�	
 "� J���	

.���� �� ��1��� ��, 4(��  
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 ����3 ������ ��� ���� �*�!	
$+�� ,�- ����
 :S. aureus � (./) 0!��
 4��5% ��� �6�7 	$  
(��
	) 8	�9;  

  
(#!�� 8'�� �� �#$ 8'��)���� �	�$ .&	�� �	� BJ�

�#!�	� ����3/062/025/15/2510

Sa1++/++++/++++/++++/+-+/-/-

Sa2++/++++/++++/++++/+-+/-/-

Sa3++/++++/++++/++++/+++/+-9/

Sa4++/++++/++++/++++/+++/+-9/

Sa5++/++++/++++/++++/+++/+-9/

Sa6++/++++/++++/++++/++++/+-+/

Sa7++/+++/+++++/++++/++++/+-+/

Sa8++/++++/++++/++++/++++/+-+/

Sa9++/++++/++++/+-++/-+/-/-

Sa10++/++++/++++/++++/+++/++/+-

Sa11++/++++/++++/++++/+++/+-/-

Sa12++/++++/++++/++++/+++/+-/-

Sa13++/++++/++++/++++/+++/+-/-

Sa14+++/+++/++++/++++/+++/+-/-

Sa15++/++++/++++/++++/+++/+-/-

Sa16++/++++/++++/++++/+++/+-/-

Sa17++/++++/++++/++++/+-+/-/-

Sa: Staphyloccocus aureus�

        � �9;�&	$����#:�� �9� �9N� ��9@�� 0	96& + O �9;�&	$����#:�� �	9�4 �	�9;� �N� ��@�� 0	6& ++-     �9N� ��9- ��9@�� 0	96&

  �;�&	$����#:��  

  

����4 ��� ���� ������ �&	$ ����
 :S. aureus  $	�% 8�* 0!��
 4��5% ��� �=	 �� �#�!
)mg/ml(  

J���	 *W�>3/062/025/15/2510
MBC000088/523/88
MIC00088/535/8276/11

  

  
  
  

����5 ��� ���� ������ �&	$ :S. aureus  $	�% 8�* 8	�9; 4��5% ��� �=	 �� �#�!mg/mL)(  
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�
��

� �
���

 ���
��

��
 

���
�

  
 *W�>
��K�3/062/025/15/2510

MBC00088/552/2311/94
MIC0088/564/1758/7088/5

  

�%�!& � PQ��#�$  
 4� 4B�& �� �1�� b	��	 4� �, ��1��� *���$� ?(	/)	

 ����1�
 �	�� �
�(� ���+� ��, DE& '�, I�&���
   #�3:���& �	 
�613�	 
�	�� �	 �1��� ��, �,�0� 4�
     "�3��
 �
 �3A�� 
����3� � "�3,��0 �
 
�B�� �M��
    .*3�	 431)�0 #��3H X�1Q� ���+�	 ��, ���7��

    �3�( 8�39��	 8�������)�13�	 �(�(�1��� 4��0� �	
 ���6� ��, ���7�� ���� 
�!(	 `A� ��, y�����
 �331�� 433� "� �	 �(�33, 4(�33� 433� *33�	 "�33+�	 �

    �3� ���3$� C�3+(�����	� ��W� \(	� ��, I�&���
 �M	 4R��_� .���� �� ?(	/)	 4� �� ���� C(	 � *�	
  "�3�� 8�1z����	 � 
��� ��0 �(�(�1��� �L ��K�

33��� ��M<33& 
��33� ��33K� 433� *33�	 
	
 �
 	� ��1
   
�3V �	 43R��_� 
��� ��, ��1��� ��� �0���	
���

 �,
 �� "���)16(   C3(	 43�(�(
 4$��� 4� 4B�& �� .
 �
 �33������ ��33A(��7�� 
�33:A� � "�33��
 �
 �33�0

	 �
 '"�+�	   J��3�	 � �����3&	 ��K� �M	 F�$%& C(
   
��3�  �3�0)M. communis L.(    4(�3� ��� �3�

   �	 �3� 	�3B 8�9��	 8�������)�1�	 ��1��� ��,
 �	�O ���(��	 
��� "�1���7�� �
 �� ��1+� "	��7��

 
	�33R& .*33)�017  �33� "	��337�� �	 �33� 	�33B 4(�33�
  �(�3���� ��,�x � �(��7�� #��H�KV �	 
�61�	

� ��   �3�N 4� �, 4(�� *���$� � *���+� ?��	�
     b�3� .*3)�0 �	�3O �3���� 
��� \(	� I�&��� �1��
  ��3V I3�&��� �1�� I( 4� �, 4(�� ��7& ?��	� 

      b�3�& �3�,
 "�3�� �3�	 C3(	 4� 
�� 4���� =�>	
    � 43R��_� 
��3� *3�R7B ��, 4(�� C�(�. ���1��
  I3�&��� �1�� ���&��� �1�� ?��	� �%� C��q7,
     �31�� 43� �3, 4(�3� ?��	� ��� .���� �� �)�K�

 ��, I�&���       ~�3) `3, �3� �	 �	�3�	 �3& X3�1Q�  
���� �M	 �%� � b�� 4� 4B�& �� ��	 C(	 4� 
��  �31

     �3�W� ����3� "��
 ��3V ��3, "��� �� I�&���

 4�B�& 2��O 41+, � �7�E.�1�� ���> '������1��
       �31�� �3�N �3M	 �3���� F3�$%& C3(	 �
 .���� ��
 ?�� 4� 
	
 "��� �, 4(�� *���R) ��� �� I�&���

 �	99     ���3$� I3�&��� �31�� C(	 4� �, 4(�� �H�

 3�0 4%��1� #�:���& �0���	
��� ?$� .��1+, �,�

       �31�� 43� ��1��3� C3(	 ���3$� ��3, 4(�� ��� ��
   ����	���3�, ��3K� 5��& C�+(�����	� I�&���8 

    \(�31� .*3�	 431)�0 �	�O ����� 
��� �(��	
 ��0
     �
 ��3��� �3�0 =3��� ��3K� 4� *�	 
	
 "���

 *W�>128   *�3H�V �	�	
 �1�� ���� �
 ��0�����
  *3�	 
�� �0���	
��� 2O	��)17(�
 .    �3M	 �3����

  ��1��3� ��� �� 
��� ��0 �0�� ��K� �0���	
���
   ?3$� 43+(�$� C��q7, � 8�9��	 8�������)�1�	
  D�� �3� "� ��K� ��,
 2���& X�1Q� #�:���&
      43� *3�	 �3� 
	
 "�3�� �,��13�
 /����� ��,
 	� ��M<& C(�1��� ��K� �
 
�B�� 
	�� ��, @��(
	�

����� �� 	�	
 �0���	
��� �
 )18(   "�3�� C(	 �
 4�
=���&  "��� 	� �0���	
��� �M	 C(�1��� #�1�	 2�&	

 
	
)19( �(�(�1��� �L �M	 .20  ��� �� �,��0 4��0
 8�������)�1�	 ��1��� 8�+� � ���$� ��, 4��0

 �3�� C���� �1� I�&��� �1�� 4� 8�9��	  43� 
	
 "
 '�0���	
��� *W�> 2O	��200  ���� �
 ��0���(��

 ���� �� �1��)20( *W�> C(�17� �L�� 4R��_� �
 .
 4� 
��� ��K� � J���	 �0���	
���5  �
 ��0 ����
 n�:(�$& *W�> C(	 4� 
�� �1�� ����2    *3W�> �3�	��

   ���3(��	 �
 .�3��� �� ��:O #�R��_� �
 �� C��R&
 ���� ��3, C(�1�	  ��� �� 
��� ��K� ��M�&  �3��

 4��0 4� *�	 �� 
	
 "��� ��(�1������� ��1���
 4���� *W�> I( 4� *:+� J�B C(	 X�1Q� ��,
   
�3V �	 X3�1Q� �1���$� � �1���+� ��, ?��	�

 ��,
 �� "���)21(    43��0 X3�1Q� ��3, ?��	� .
  �3� 4��0 I( ��, C(�1�	 �1� � J�B I( ��,
 �� ��1��� �1���$� ��, ��+� ?(	/)	 �	 ���� ��	�&
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     �
 �M�3� �(��7�3� #�3:���& �3( � �, I�&��� �1��
     43� ��1��3� ?�3�	� �
 #��36& 41:�	 .���� "�,��0

X�1Q� ��, *W�>    23��
 43� ��	�& �� ��0 I( �	
 ?(���� 8�9��	 8�������)�1�	 ��, 4(�� #��6&
  '��3�0 ��K� �%� 'X�1Q� ��, ?,�-. �
 ��
    � "�3,��0 43��0 � b�3� �1� � ?(���� ��!�	 �%�

    J��3�	 �3M	 �3���� .���� �A�� �R�:c ���(��19 
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