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 	3���� A��C C! !�O�� 	��(�(E &�6(84� � ?478�� �> `��� �3��'�
 $�(^ "� $�E a�4X7��L. Mentha piperita    Z�C � ����4/��� ��(�� ��

b# �� 4(I'� 
 

 

	Y��� 4)� *aK �,��4�# F��4�  CT#b K <�R�4E �E��� c	����CW F(6��8 K b

 
a   )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� (����� ����� ������ �3�� T��3��
 A���, 

b   A���, )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� �����	�� 
c

  A���, )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� (����� ����� ������ � !�"# $�%&'�� �����	��  
 
 
 

���*� �M���� [���, :1388/8/9                                                                            ���*� o���8 [���, :1388/11/18  

$�(/H 
 ���'�  : �2"# !�' �@ �"1"M l��5'L.  Mentha piperita  $���'�? .�Lamiaceae               �_
 �_�� :�_d5� � �_����� A�_���F �"2> .�

���� �'����M �	3���@ � �&���/ (����� (������ e��=� A/ L'���  . o�� .� $��1	�� �@ �"1"M l��5' L'��� ��@ <���� :��@ 6��78 <�� ��
SFME �� ����, �� ����@ A/ �@��%�� �m x��? � ����2�3 )�=]&� � ��3 ���F. 

Z�C � !��� ��:       �_3 !�_\'� (R-� e�=� A��@ �����%��� � {/ �@ ��d*, o�� �� �"��� �@ (P&? $��F .� :��F L'���  .  )�_
�
�,
L'���  $�0	�� �@ (�"��� :��GC/MS  ����F ������3  .            L'�_�� .� P_� �_� �_@��%�� �_m ����5M         :�	
�_@ �_@ ��_M :�_�                 :�_�

Bacillus subtilis (PTCC 1254) , E. coli (PTCC 1330)    �Salmonella typhimurium (PTCC 1622)   ���__�
L'��� .� P� �� :��@ � �	M�F ���� A��./ �5'�2� �z"� B���� A�9�� ��  $���
(MIC) ����F `]&� . 

�7���  ��  :   L'��� ��L.  Mentha piperita      o�� .� B���HD  (31     L'��� �� � ��
�,   .� B���    o��SFME  (33    .� ��
�,
       �'����F ������3 (�E'��� <��� <�� �"%&	� :�9>�  .         �
 ��� A�&' �@��%�� 6���./ c��	' <��t2�MIC      :��@ L'��� �'�2' �� �� 

 �@ �@��@ � A�E%� ��
�� {��%�� ��ppm1000 �� �3�@. 
?4(^ ��(7�:  o�� .� $��1	��SFME       (�_��9� � :n�_'� e�=� 6��
 ($�.�@ 6��9M� (b��]	�� A��. 6��
 �"2> .� :���. :���9�

�� ���� �� (R�5M )�
�
�, .� :�,a�@ ���� ����, � �M�=� {/ 6��
 �3�@ . 
  
 $j�� ?�(�8 ?��:  �����%��� (�@��%�� �m x��? ({/ �@ ��d*, (�"1"M l��5' L'���  

 *)�
,�%� R�jE� $��E��'                      email: Sahar.fadaei@yahoo.com  
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     ���'� 
                                                   $�_�_
��8 <��. $�
 �� :��; l��5' $��, A����F
   $�3                                 �_� �M�� ����' �"�� �� �
 �'�                              �_�� (�_'�_3

                A/ ��&	'� ���&�@                            ��� �'��	��� �*d�� �� ��   )      (:�F�.  
1372      .(                                         .��_\	� (A��> 4"	]� :����&
 �� $.����

                                                   �_��, A����F <�� .� (R�� �� L'��� <, ��9� P� .�
  ��                                                        �_&
 �_5_��_, � ��2�� �>�� ��? <�� � ��3
  A/                                         �_� A�&' <��. $�
 4"	]� v�*' �� �� ��            �_��   .

            �'�� L'���(Manth)                                          �_@ �_
 A�_	_E"0'� ��&

       L'���Micham                                        �_@ A/ l�' <��	�@ (��� !����

       �� {�E�       ��/ )      (:�F�.  1372  .( 
                                                             R�_� �� A�_	_���_�_� ��&
 �� l��5' L'���

2002-  2003        ����8500                      �_�� $��@ <,   )             � �_�
       (<��,��    1379      .(                                                �_��_�_� �� �_"1"M l��5' L'���

                              �����3 (�&���/ (����� (�	3���@             �@�3�' (:98        :.��
                                                         �� A/ �_5; .� � $�3 e�=� ����� A���# �@ 9�' �

                                  �� $��1	�� $9��@ :������ $9� ��
�@         ���_F     .                l�_�_5_'
                                    ��_� (�%3��� ([1' :����� ��> �"1"M                       (�_2_m�_�

            $��� �'��,�'                                          �_���, �9'a�1'/ � �F���?���� (�, (��
         ��� $�3   )              (��_�_����    1377      .(                     R�_"_+_� ��              :�_�

                             A��'���2? � �"F � A��� :�&	E3                               �_;�_? �_@ ��
                                                 l�_�5' L'��� �� ��>�� R�	�� �����	
�@�m ����?

                       �� $��1	�� A/ .� (�"1"M       ��3   )     �'��.                    (A���_%2� � $��.  
1379  .( 

                                                �_@ �_"_1"M l��5' L'��� �
 ��> <�� .�              ��_;
      $��	EF                                �_� $��1	�� A��> ����� �� :�                          ��_� (��_3

                                   ��� :���m A/ b��]	�� ���/�M ����@   )     �'��.            $��.
          (A���%2� �  1379  .( 

                   $��=# b��]	�� :��@            L'��� � ��        o�� ��              :�_�
                       o�� �� ���� ��>� :��5	�                          �_�d*, By� �2��� :��

                                                  �'a�; A��. )�� �@ �>�, �@ {/ �@ ��d*, �� ��]@ �@
                                             ��]
, ��> !.a :��� �@ A���� :��@ A��� )����
                                                                  �_�� .� ���_M )�_
�
�, .� :���E@ (���M )�
�
�,

  ��                                                        �_�9_\_, :�	�� � l�
3� ��� )�
�
�, 9�' � (�'��
  ��      �'�3     .                                                   ��_� �_@ :��_�. A��. � :n�'� <2m ��
  ��     ���.        o�� ��                                           .� �_��_�' b��]	�� :��@ �
 ����

   R-�                        �� $��1	�� ����2�3 :��                               ��_\_�� �_d? (��3
                 ���@ X��, ����2E�                                                                             ���� ��_>� R-_� $�_'�_�

 )Chemat et al., 2002  .( 
       R�� ��                                                    :��_@ :��_%_	_@� o�� P� ��?� :��

                                                              :n�_'� �_"_�_��_@ A����F �5�
; )�����, b��]	��
                                      o�� !�' �
 ��� �	M�� �5��, �����%���Solvent 

–free microwave extraction (SFME)  
  ��      �3�@ . 
 Lucchesi                    R�� �� A���%2� �2004              b��_]	��

                                 �"���@ �� P�,����/ A����F L'���SFME             �_5��d�
    $��
     �'�     .                                 o�� �@ b��]	�� k�*+, <�� ��SFME   

   �HD   )           {/ �@ ��d*,   (                                ($�_�_F �_� :��@Thymus
vulgaris (    Mentha Crispa ( Ocimum 
basilicum                      $�3 �E��*� �0��%� �@     �'�     .                   A�_&' c��	'

      �
 ���                            o�� �@ $�3 ����, L'���SFME                    �� �_

30                                                  L_'�_�� �@�&� ��1�
 �z' .� $��/ ���@ �*���

                  o�� �@ $�3 ����,HD                        �� �_
 ���5                  �_#�_�
             ��� $��/ ���@     .                                     �� b��_]	�� A���'�� �%��� <2m

     o��SFME                                            )�_
_�_
�, :���� L'��� � $��@ ���.
                                    �_� o.�� �_@ �'7�E
�                �_3�_@     .                            A�_�. ���_� ��

     L'���                       �M�� 9�' :n�'� � :��F         �� ���>     ��3 . 
Bayramoglu                                                   R�_� �� A���_%_2_� �2008  

                                                                    o�� .� $��_1_	_�� �_@ �� �'�0��� L'��� b��]	��
SFME             $��2' ����@     �'�     .                                 )��_s� 6_��7_8 <�� ��

                                                       )�_
_�_
�, � A���'�� (b��]	�� A��. :�� �����
��
                          o�� � ����F �5��d� L'���HD                             A��_�_# �_@ 9�'

               �3 {�]	'� R�	�
     .               .� $��1	�� �@GS- MS              )�_
�
�,
                   ����F ������3 L'���     .                   �
 ��� A�&' c��	'SFME  

                            o�� �@ �
E' :�,a�@ A���'��HD          ����     .             )��_1_,
                                             L_'�_�� ����2�3 )���	+� �� ��>�, B@��              :�_�

                                         o�� �� �'�0��� .� $��/ ���@SFME             �HD  
          �&' $���&� . 

Riela                   R�� �� A���%2� �2008           o�� �s�SFME  
            L'��� :�� ��    Calamintha nepeta                 �_E��*� ��

        o�� �@HD                        �'��� ���� �5��d� ����     .                  �_E��*� .� �5@
     L'���                                                           .� B_��_� L_'�_�� �_
 �3 `]&� (��

SFME     ���                <8�,�'�� .� �,                              �_@ �
E' �'7�E
� :��
               .� B��� L'���HD    ��      �3�@ . 

 Bendahou                    R�� �� A���%2� �2008               �_���5M
                                                                                                                L__'�__�� )�__
__�__
�__, � �__@��__%__�__� �__m

Origanum glandulosum                                �_@ $�_3 b��]	��
     o��SFME             o�� �@ ��HD                                  �_'��_2_' �_E��_*�   .
     L'���                                     �@ o�� �� �� .� $��/ ���@ :��GS/MS  

           �'�3 9���'/     .                                          o�� �� �� .� �"��� L'��� )�
�
�,
                                                             b��_]_	_�� A�_��'�� ��� (��	3�� ���
3 �0��%� �@

<�C�/�� � 	Y��� 4)� 
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SFME                                               .� �_"_��_� L'��� � ��@ �	&�@SFME  
                                        ��_@ :�_	&�@ P�,����/ ���� :����     .                   �_m x��_?

                       ��"# $��F <�� �@��%��2           (:�	
�@2                           � �_2_]_�4  
                                                            $�_�_F <_�� �� �
 ����F !�"5� � �3 ����@ Pg


         ���� x��?                     :�	
�@ .� �	&�@ �&
         ��� �&
 . 
                                                          l�_�_5_' L_'��� ��@ <���� :��@ 6��78 <�� ��

                            o�� �� .� $��1	�� �@ �"1"MSFME     �HD                  �_�_��_,
  ��                                                             �_m x��_? � �_��_�_2�3 )�=]&� � ��3

                   �� ����@ A/ �@��%��     ��3     .                           �_
 ��� ���� �� <��
                           .� $��1	�� �@ b��]	�� o��SFME                      �_'��_�� �*@��

                                ����' A���� �� x�=? �@ � ��'� �� . 
 

          Z�C � !���    �� 
-               +�O � 	����,E             $�(^ ?C�# 

       $��FL.    Mentha piperita                                $�_%_&��7_8 .�
                                                           �� � �_���_F ���, ���0&'�� ���> ������ A����F
                                                   �_���, � ������3 A���, $�0&'�� :.������ $�%&'��

              ����F �2"# !�'     .              �2> .� L8 $��F                     )���_\� �� :��/
              ����F P&? ����   . 

 
-       V����      ?4(^ 

           L'��� :��@                                                          {/ �_@ �_�_d_*_, o�� �@ :��F
Hydrodistillation (HD)               ���*� ��	@� (100              !�_F

               �?�3�� � ��@ .�                                            �_"_1_"_M l��5' $��F P&? :��
                                                         $�_0_	_�� <_��@ ���� Lg� (�3 ��? {���/ X��,

                                        L'��� B2# �\'�"
 $�0	�� �@ � ����F ��d*,           :�_�F
                                                   �_���� (�&' �M�m� L'��� �\� �@ �0�� �
 �'��. �,

    �M��     .                          {/ .� L8 $��/ ��� �@ L'���                            �_@ :�_�_F
                              �&�3 A��� ({/ A��@ ���� )�1���                         �_0_'� :�_�

                                                 � �3 :����0' R�t]� �� 9���'/ A��. �, � �3 �	]��
                       ����F <��5, L'��� $�.�@ . 

           L'��� :��@             o�� �@ :��F  (SFME)    Solvent 
– free microwave extraction         ��	@�50              .� !�F

                                                               o�� �_@ L_g_� (����F {���/ �"1"M l��5' $��F
    �;��                                             �_3 $�_'�E�? {/ �� �#�� P� ���� :��   .

                                                      $�_�_F ����� �@�;� 6��9M� �"# �@ �"��� <�� !�\'�
                           �� :���m A/ !�\'� � ��� P&?      �3�@     .           P� .� �5@

                                                     �_	_M�_F 4�z�, P2
 �@ ��>�� �M�m� {/ �#��
                                                    �_3 $��� ���� �����%��� $�0	�� A��� $��F � $�3   .

                                                    �_@ �����%��� A�/ �@ A��� )���� o�� <�� T���

                               ��� :�1E2,� ��&M �� ��d*, $��2�     .                   A��� )���_�
                                                �\�	' �� � A/ A��
 ��@ p#�@ $��F ���"� A��� {/

          $�� A��
�,           �M�@ � ��                                             L_'�_�� $�_'���_�_0_' :��
  ��      ���F     .                                                    A��� {/ $��_2_� L'��� ��,�, <�� �@

                                                                P_� e�_; �_@ ��_]_@ Lg� ($�3 ��]
, ���"�
                                                                 ���� ���_� A�/ �_z_1+� .� b��? �� �
 ��E'���


                             �� L'���
 �\'/ �� � $��
 �
��      ���F     .             �_@ L'���
                         �2> P�-M P� �� �	���8 ��;                            {/ � $�_3 :��/

                                                   e�_� �@ ����F ���� �@�;� �1� :��@ 9�' �M�m�
                    �� $�'���F�@ b��]	��     ��3     .                    }           )�_� R�_; �� ���2m

                                     �M�+� B8�
���, P� k��; .� ��� (���/�M                �_@ �
 ���
                              �� ���� ��	
/� A��� ��*	E� ��;                  �3 R�	�
 (���F )

Lucchesi et al., 2004; Lucchesi et al., 
2007    .( 

                             �� L'��� b��]	�� ���/�M B
30                                �_@ �_*_�_��
      )���500                                        :�_�� �� �����%��� )��95               �_>��
     �	'��               �3 !�\'� ���F     .                                           �_@ �_"_��_� L_'��� Lg�

                       {/ ({/ A��@ ���� )�1���                           A�_�. �, � ����F :��F
                                                   <_��5, L'��� $�.�@ � �3 :����0' R�t]� �� 9���'/

     ����F     .        B%3 ��1                                     �_��_0&���./ �����%��� $�0	��
                 ��� $�3 $��� A�&' . 

 
-                            V���� ��/
7� ?�FO� 	����,E    �� 

                                                                           $�_0_	_�� X_��_, L'��� �'�2' �� �� :�9>�
GC/MS                           �'����F ������3 � :.����>     .                 $�_0_	_��

                                             l�_' .� $�3 $��1	�� :.�F �M��F�,����
Hewlet 
Packard 6890                  R�; �@ A�	� �@30                         �_d_� (�_	�

 $�(^ 	3���� A��C C! 	��(�(E &�6(84� � ?478�� �> `��� �3��'�L. Mentha piperita    

 �/E1- 	��%
���"# ����4/��� $�%7�! 
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       �"?��0/25      �"��                                               �_�a �_��_]_m � �	�0/25  
                 l�' .� �	���%��HP-5MS     ��@     .                   A�	� ����� ���'�@

                      ����F ��z�, �+' <�� �@     :                                   A�/ �_���_	_@� :���60  
          �	'�� �>��                                             �_��_�_	_'� :�_�� (���F220               �_>��

     �	'��                             A�/ �,���� A�����F � ���F6            �	'�� �>��        ���F
                                      )�� �@ ��� <�� �� 4��, � �*��� �� ��3                  �_*_�_��

   ��@     .                  k��9, �t��� :���250            �	'�� �>��              � ��@ ���F
                                                        A�_��_> �#�� �@ B��� .�F A���# �@ !��"� .�F .�

ml/min1               ����F $��1	��     .   4�;                               ���_� �_��_> ��0'
             R�� $��1	��Hewlet Packard 5973                         n�_	_�� �_@
            A����9�'��70                 ��@ ��� A��	%��   . 

 
-                                         	�R�� i�,\� V���� 	��4/(� �> `��� 	�C4� 

                       �E�'�F����%�� ���, ��>          R�5M :��            �_��_�              :�_�
                                                                                                                            �__@��__%________�__� ����__'�__	_______________________��

E s c h e r i c h i a  c o l i  ( P T C C  1 3 3 0 )                           (
B a c i l l u s  s u b t i l i s  ( P T C C 1 2 5 4 )   (

Salmonella typhimurium (PTCC 1622)      .�
                            6��78 A��.�� :9
�� $�0&���./                           � �_2_"_# :��

                                     �3 ���, $9�"�M��� )��� �@ A���� �	5�� . 
                  {��%�� :��� R�g�/                                            �� B_��_
 v�_�_	�� �@ ��

                                                     �_	_E%3 �"M��� �����a ��� ��. �� � B��	�� X���3
  �3   .           ���*� Lg�0/5      �"��                           B_��	�� �&
 X�+� �	��

Nutrient Broth                                             B_?�� �_@ ��_	��8 �g�8 X��,
                                                      L_g_� (�3 $�. �� �@ A.�� �� �@ � ��"], R�g�/
                                                    X_�_+_� :��� e�� A��� �@��%�� A��E'�g���

                              )�� �@ � �3 �	]�� B��	�� �&
24                     �� �_#�_�
      :���37            �	'�� �>��                                �� Lg� � �3 :����0' ���F
      X�+�Nutrient Agar                                       ��_�_� �_d_? o�� �@
     �*d��                           )�� �@ � �3 $��� �&
 :�24                     �� �_#�_�
      :���37            �	'�� �>��              �'�]��F ���F          �3 :���F . 

                                                     ���_\_� �� �@��%�� A��E'�g��� ���, ��>
                         �&
 .� ��"
 :���5, �"5324                          �_@ {��%�� �	#��

                                                        �_
 :��_; �@ �3 �M�m� B��	�� :n����9�M !��
             �"��� )���
   )                                       b�_� R�_; �� :��' {�>600  

                                   :n����9�M !�� P'-@ B@�*� �� �	��'�'     (                       �_@ �_@��_@
                               �__�__' ����__'�__	__��                                                                                                       �__���__F �__�__���__M P__�

 )Deans et al.,1997  .( 
                                      �F�'���.�@ �z"� B���� <��5, ��>(MIC)   (

     L'���                                                  �� (o�� �� �� X��, $�3 b��]	�� :��
                   �z"� (�3 k��� B'�,�       :��ppm1000   (500   (400   (

300   (250   (150   (100   (50       A/ .�                              �_@ � �3 ���, ��
          �&
 X�+�Muller –Hinton Agar                �	M�� R�*	'�

                      �2E� !�2, �� �@�? �@ �                                           �_&
 X_�_+_� :�_�
             ����F �?���%�     .                      L'��� A��@ ���M �"# �@            .� L8 ��

                   X�+� <	E@ � A�3 ���                            L_'�_�� :��� �&
 :��
                               �E�'�F����%�� w�*", B2# �"��M-@                      �_z_' ���� :��

         �M�F )���     .                X�+� w�*", .� L8                            �_@ �_&
 :��
     )��24                :��� �� �#��30-    35            �	'�� �>��           ���_F

       �'�]��F            �3 :���F )Deans et al.,1997  .( 
 

     �7���    �� 
                                       {/ �@ ��d*, o�� .� �"��� L'��� $�.�@(HD)  

          �@ �@��@1/24            ��@ ����     .                                      o�� �_@ L_'��� $�.�@ ���
SFME   (1/32                                         <_�� $���� A�&' <�� �
 ��@ ����

                            o�� b��]	�� A���'�� �
 ���SFME                   .� �_	&�@
     o��HD          ��� $��@ . 

       R��>1                                         �� .� B��� ����2�3 )�
�
�, �E��*�
             b��]	�� o��HD     �SFME            �� A�&' ��        �_��     .    ��

       L'���Mentha piperita                       o�� .� B���HD   (
31                                o�� .� B��� L'��� �� � ��
�,SFME   (33  

                                                                (�_E'�_�� <_��� <_�� �"%&	� :�9>� .� ��
�,
               �'����F ������3     .                                          ����_2_' �� �E��*� <�� c��	'1  

                 ��� $�3 $��� A�&' . 
                                                       .� B_��_� c_��_	_' T��� �@MIC               :��_@

             �E�'�F����%��                      L'��� :��@ 4"	]� :��                        P_� (�_�
                     �%� �3� �� ���9' �'��                                            6_��9_M� �_@ :�_	
�@ :��

                                             L'��� �'�2' �� �� �� �M�=� L'��� ���*� �z"�
       �3 $���   . 

                                        L'��� l�' �� �� :��@ �@��%�� )�&���./4       ��@
           ����F ���%,   . 

          �z"� ��ppm    1000                           �� �� :��@ :�3� ~��
                            �&' $���&� �E'��� <��� �'�2'     .                           �_�_,�_, <�� �@

MIC               �'�2' �� ��ppm  1000             ����F <��5,   . 
                                              L'��� �'�2' �� �� :��@ �@��%�� 6���./ c��	'

                      :�__	_
�_@ :��                  :�_�E. coli (PTCC 1330)  
  Salmonella typhimurium (PTCC 1622) , 

Bacillus subtilis (PTCC 1254)           ��@ A�E%� . 
 

   s)� 
-             V���� 	�C4� 

                                                      �_"_1_"M l��5' L'��� $�.�@ .� $��/ ���@ �\�	'

<�C�/�� � 	Y��� 4)� 
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 0��O1- <# �-C! � V���� $��� &�6(84� �3��'�  a�4X7�� Z�C �! C! ��HD  �SFME $�(^ ?�4� 
 L. Mentha piperita 

 $�(^ 	3���� A��C C! 	��(�(E &�6(84� � ?478�� �> `��� �3��'�L. Mentha piperita    

&�6(84� Z�C &�6(84� �-C! SFME Z�C &�6(84� �-C!HD V���8 ?C�!"�� V����)KI( 

alpha - Pinene 1/72 0/68 939 
beta- Pinene 2/25 0/96 979 

1,8 - cineole 6/82 6/64 1031 
Limonene 5/73 2/22 1029 
Alpha -Terpinene 0/43 0/28 1017 
gamma - Terpinene 0/75 0/44 1060 
Sabinene 1/53 0/4 975 
Neoiso- Menthol 1/32 1/28 1187 
Menthol 18/58 26/57 1172 
cis- Dihydro carvone 2/32 2/13 1193 
Pipertone 1/3 0/31 1253 
Carvone 10/96 16/14 1243 
Menthyl acetate 0/42 3/62 1295 
beta- Bourbonene 0/99 0/5 1388 
beta - caryophyllene 3/25 1/97 1419 
Germacrene - D 3/47 1/88 1485 
Bicyclogermacrene 0/55 0/42 1500 
Viridiflorol 1/39 0/76 1593 
Cis- Sabinenehydrate   0/42 1070 
Menthone 11/95 14/01 1153 
Pulegone 0/16 0/49 1237 
alpha – Humulene 0/29 0/23 1455 
Trans - Sabinehydrate 2/93 2/05 1098 
Neodihydro Carveol 4/39 2/07 1194 
beta - Myrcene 0/78 0/2 991 
Neomenthol 8/09 5/85 1166 
Iso menthone 0/28 0/52 1163 
Terpinene – 4- ol   2/76 1177 
Spathulenol 0/19   1578 
Iso- Dihydro carveol acetate 0/93   1329 
Iso- Menthylacetate 5/06 1/97 1305 
Carvacrol 0/41   1299 
para - Cymene 0/27 1/29 1025 
bata – Farnesene 0/32 0/94 1457 
alpa - Terpinolene 0/17   1089 
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             o�� .� B���HD            �@ �@��@1/24                         �_@ �
 ��@ ����
                          A���%2� � �'��9� )�5��d�   )1381     (                    �_E��_*� �@ �


                                                      �� $�_3 �	3�
 �"1"M l��5' �� ��>�� L'��� A�9��
                                      �3�� �*@�d� (��	?���8 ��&
 4"	]� k;���     .     k
;

                        A���%2� � �'��9� ����@   )1381     (                         L_'�_�� �_���
                                                        ��_&
 4_"_	]� k;��� �� $�3 �	3�
 �"1"M l��5'
                                                            <_�_@ A/ A�9_�� � $��@ �d�+� X���3 �@ �	E@��

1/15      �,3/2                                         �_+_, ���*� <�� �
 ��� ��^	� ����
                                                  (��_� � {/ �"2> .� �d�+� 4"	]� :����	
�M ��s�,
                                             ����3�� )�� R�; � $��F 6��� B+� l�1,�� (r�?

   ��@     .                                                               A���_%_2_� � $��. �'��. X��, ��@�&� �\�	'
   )1379     (        ��/ ���@     .                                   l�_�_5_' L'��� 6��78 <�� ��

                 o�� �@ �� �"1"MHD                                           $�.�_@ �_
 �_'��
 b��]	��
                         $��F <�� .� �"��� L'���1/2          ��@ ���� . 

                                                             o�� �_@ L_'�_�� $�.�@ .� $��/ ���@ �\�	'
SFME   (32/1                                         <_�� $���� A�&' <�� �
 ��@ ����

                            o�� b��]	�� A���'�� �
 ���SFME                   .� �_	&�@
     o��HD                                             �_��_@ c��	' �@ �\�	' <�� �
 ��� $��@

                 )�5��d� .� $��/(2004) Lucchesi                �� A���%2� �

     R��2004   � Bayramoglu                               R�_� �� A���%2� �
2008     �Bendahou                    R�� �� A���%2� �2008         �_


                               o�� b��]	�� A���'�� �E��*� �@HD             �SFME  
                     �3�� �*@�d� (��	?���8 . 

                                                          )�_
_�_
�_, ������3 .� B��� c��	' �E��*� �@
             �E'��� <���Mentha piperita                  �@ $�3 b��]	��

        o�� ��HD     �SFME                     �3 $���&� ��. ����� : 
-                                           ��@ �0��%� ��
3 �"�? )�
�
�, o�� �� �� �� . 
-                         o�� �� �"�� )�
�
�,HD             (B��3Menthol   (

Carvone                     (Menthone (1,8-cineole   (
Neomenthol   (Menthyl acetate                B
 �� �
 ��@

     <��6          (��
�,83/72                                             �� )�_
_�_
�_, B
 .� ����
         ��� B�%&,   . 

-                                                                 o�� �� �__"__�� )�__
__�__
�__,SFME                                              
                                  B______��______3Menthol, Menthone,   

Neomenthol ,1,8-cineole     Carvone,  
Limonene,    Menthyl acetate,-ISo                 �

Neodihydrocarveol              <�� �
 ��@8                      �� �_�_
�,
    B
71/58                           ��� B�%&, �� )�
�
�, ���� . 

<�C�/�� � 	Y��� 4)� 

 C�!���1- <# �-C! � V���� $��� &�6(84� �3��'�  a�4X7�� Z�C �! C! ��HD  �SFME $�(^ ?�4� 
Mentha piperita L.  
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-                                           ��@ )�
�
�, �
E' �z"� �� o�� �� <�@ )��1, . 
-            o�� ��SFME                                �_'7�E
� )�
�
�, �
E' �z"�

         ��@ �,a�@ . 
-            o�� ��SFME                  A�t2� �,�
�
�,Carvacrol   (

Iso-dihydrocarveol       (alpha-Terpinolene  
   �Spathulenol                                      �_'7_�E
� � R�5M )�
�
�, .� �


          �� ��23 �@                       �'�3 ������3 9�' ���/ . 
              �� �"
 ��; �@                                                   L_'�_�� �� �_
 �_1_F A��,

SFME                                 ��� �	&�@ �'7�E
� )�
�
�, ���*�     .             c_��_	'
                                                                       )�_5_��_d_� .� $�_�/ �_��@ c��	' �@ k�*+, <��

Lucchesi                                             R�__� �� A���__%__2__� �2004       � 
Bayramoglu                     R�� �� A���%2� �2008     �Riela  

                  R�� �� A���%2� �2008             �3�� �*@�d�     .          �� �� ��
                         o�� .� B��� L'��� 6��78HD                             L_'�_�� �_@

             o�� .� B���SFME                               � �M�F ���� �E��*� ����
                   o�� .� B��� L'���SFME                                 )�_
_�_
�_, :����

                        ��@ :�	&�@ �'7�E
� ��8�,     .                                     �_	_&_�_@ �_'����M �

                                                                .� B_��_� �_E'�_�� <��� �� �'7�E
� )�
�
�,

SFME                    o�� �@ �E��*� ��HD                          A�_�. 6_��
 �@
                                                              <_�� �� $��_1_	�� ���� �	2
 {/ ���*� � b��]	��
                                        }                         �_�9_\_, � R��. 6_��_
 p#�@ ������ �
 (o��

                                                   6_�_
�� �_"�_�� �@ �"�� �'7�E
� )�
�
�,              :�_�
                    �� 9������� � �,����                                    �_3 $��� �_
_E' (��3     .    ��

           A/ .� �\�	'            <8�, �
 �>                       }          l�_
3� ��� )�
�
�, ������ ��
                                                    � $�3 ��9\, A7�E
� � )���� (��' �s� �� � ��	E�
                                                           �_�_��_3�_?�_' :�@ � �5; �
 �@�"d��' )�
�
�, �@

        �� ��\��               �� B��
, ���
                                          A�_� <_�_�_t_2_� (�'�3
                                                   �_?�_@ � �5; � �d# ��\�� R�E� �'7�E
� )�
�
�,

                           L'��� �� �0�� �"��# x��? .�                       �� <�� .� (��	E� ��

                   o�� .� B��� L'���SFME                         �_�_1�
 �@ �E'���
              �� {�E+� �,a�@     ��3     .                                          X_��_, �_�_@�_&� c��	'

Lucchesi                               R�_� �� A���%2� �2007                       �_@ �_

                                                             $�__�__F .� L__'�__�� b��__]__	__��Elletaria

cardamomum               o�� �"��� �@              :�_�SFME         �
HD                            �_�� $��/ ���@ (��	?���8     .                           �_���_@ k_
_;

Lucchesi                            R�_� �� A���%2� �2007                   L_'�_��
             o�� .� B���SFME                                  � �_'7�E
� )�
�
�, :����

                                       �3�� :�	�@ ��1�
 � $��@ :�	&�@ P�,����/ . 
 
-                              V���� 	��4/(� �> &�4M� 	�C4�    �� 

                                                  �_
 ��� A�&' �@��%�� 6���./ .� $��/ ���@ c��	'
MIC                                          ��
�� {��%�� �� :��@ L'��� �'�2' �� ��

                  �@ �@��@ � A�E%�ppm    1000    ��                                       �_@ �_
 (�_3�_@
                              A���%2� � ��8 A��*	� )�5��d�   )1387     (             L_'��� �


                         o�� �� �@ �� A��'. $��FSFME     �HD                 b��_]_	��
                                           L_'��� �@��%�� �m ����5M ����@ �@ � �'��
             �_�

       �	?���8                ��@ k
d�� (�'�     .                                     � ��_8 A�_�*	� 6��78 ��
         A���%2�   )1387     (                                           $�_�_F L_'�_�� �@��%�� �m �s�

                                     o�� �� �@ $�3 b��]	�� A��'.SFME             �HD   
                    :�	
�@ :�� �@ ���,E. coli                         � �_3 ����@MIC  

                                                    �_@ �@��@ � A�E%� L'��� �'�2' �� �� :��@ppm  
500             ����F <��5,   . 
                                        �_E�'�F����%�� :��@ �
 <�� R�2	�� ���              :�_�

                                                 �_"
� �,�*�*+, :����
 k@�d� (�3�
' A�E%� �0��
                                                 �_E_�_'�F����%�� ���� :�� �0�� A����F �@ �
             �_�

                            �� ���. ���E@ (��� $�3 !�\'�             }                  �_s� aa�_2	�� � �3�@
                              o�� .� B��� L'��� �@��%�� �mSFME         �	&�@

  ��      �3�@     .                                           �_
 �_,�_5_��_d_� �@�&� Bendahou    �

 $�(^ 	3���� A��C C! 	��(�(E &�6(84� � ?478�� �> `��� �3��'�L. Mentha piperita    

 �/E2- b# �� 4(I'� Z�C "� �-�* V���� �� ]��4� 9��C 9�� 4���� 
  Z�C �� ]��4� wH 9�� 4���� �SFME  

jftn
.sr

bia
u.a

c.i
r



 ����� � ����	 
��

  /

  �������
1390

 /
���� ���

 /
 �����

3 
                         

 
                                       

 
 

                           
Food Technology &

 N
utrition / Sum

m
er  2011 / Vol. 8 / N

o. 3 
  

 

35 

                R�� �� A���%2�2008                                               �_m �_�_��_5_M :�� �@
                                                       L_'�_�� )�_
_�_
�_, � �@��%��Origanum

glandulosum                      o�� �@ $�3 b��]	��SFME         �
HD             �'��� !�\'�     .                                   �_@��_%�� �m �s� 6��78 <�� ��

               ��"# $��F <��2           (:�	
�@2          � �2]�4                �_���@ Pg

                                                               o�� .� B_��_� L_'�_�� �
 ����F !�"5� � �3

SFME                                                         �_���_� �_m � �_����	
�@ �m ����?
                                          o�� .� B��� L'��� �@ �
E' :�	&�@HD          .�

            ��� A�&' ��?     .                                               �_	_&_�_@ b��_]	�� �� A/ �"# �

                                                            �_m �_�_��_5M �� �s�� �'7�E
� <8�,�'�� )�
�
�,

                 o�� �� (�@��%��SFME             ����F o��9F   . 
      �'�2'                                                   �_�� :��_� ��"8 �� :�	
�@ �3� .� :�

ppm    500                                        �_�� :��� ��"8 �� :�	
�@ �3� !�# �
ppm1000            L'��� :��@                          o�� �@ $�3 b��]	�� :��
HD     �SFME        B%3 ��       :��2     �3                 $�3 $��� A�&'
   ��� . 

 
     ��(7�      ?4(^ 

                                                      c_��_	_' � k�*+, <�� .� B��� c��	' �@ �>�, �@
                                                                                         A�_*_*_+______� )�_5_��_d_� .� B________���

                                 �_0______________��   )Lucchesi et al., 2004; 
B a y r a m o g l u  e t  a l . ,  2 0 0 8 ;                                                

Riela et al., 2008   (    ��            �\�	' A��,               �
 ��
 :��F
                o�� .� $��1	��SFME                                      �_"2_> .� :���. :���9�

                                            e�=� 6��
 ($�.�@ 6��9M� (b��]	�� A��. 6��

                                                     �_��� �_���, � �M�=� {/ 6��
 (���9� � :n�'�

                                 �� ���� �� R�5M )�
�
�, .� :�,a�@      �3�@     .                  �� <_�� .�
          �� o�� <��                               o�� :��@ �
���� <�90��> �'��,       :��

                       �� x�=? �@ b��]	�� �	��                    L_'�_�� ����              :�_�
                         �3�@ ����� ����� �� �M�=� . 

     +��,� 
        l (:�F�.   .       )1372      .(                                                   !��_�_� �_"_> (�_����� A����F   .

                      A���, $�0&'�� )���&	'�   .5-13 . 
     �'��.         A ($��.     .   <;�                       �_>�_� � (q (����                         l (:�_'�_?/ .                

   )1379      .(                                               �%�n����@ � ����2�3 ����@ � ������3 � b��]	��
                   L___'�___��Mentha piperita , Mentha spicata   .

     A���8                     :.������ :�	
� ���'   .              !�"# $�0&'��           A���, �%398 . 
             . (��8 A��*	�   .               | (�u/�����@/ (   .                               (�_'�_\��a � (� (A�1��3 (

 r             .       )1386    .(                                                           �_�_
�_, �_@ b��_]	�� o�� �s� ����@
                                                  A�_�_'. $��F L'��� �@��%�� �m ����5M � ����2�3   .                 A�_��_8

                                             :.���_&
 ������ �	3� �3�� ����3��
 ���'-                      � !�_"_#
                                                        ���� (��-�� ��./ $�0&'�� (:.���&
 $�%&'�� (����� �����

                    A���, )�*�*+, � !�"#   . 
          q (�������   .       )1377      .(             ����F e��5�   )                         �� A�_���F ��@��


                      :��2�@ A���� � :��0&�8   (         R�� �"> (     .                  �_�-�� ����M �&'   .
288-295   . 

                  | (<��,�� � (� (��   .       )1379      .(                               L_'�_�� A�_��_�_F           ���
   )    $��F                                                                 (:n�_��_�_%_,�_�_@ (P�	'n (�2�3 (:n����9�M (����3

           �'��> )��\,    .(     �2>�,   :               9�
��
 (A����*@   .         .��'� �&'   .21-29 . 
         � (�'��9�   .               � (:��&2> (   .                                  e ({�_\_� � (q   .       )1381    .(

                                                             �_	_3�
 �"1"M l��5' �� ��>�� R�	�� � L'��� A�9�� �E��*�
                       ��&
 4"	]� k;��� �� $�3   .                                ������ A����F )�*�*+, �"\�

             (A���� �d5� �         $��233         )�+1� (73-78 . 
Bayramoglu, B., Sahin, S. & Sumnu, G. 

(2008). Solvent-free microwave extraction of 
essential oil from oregano. Journal of Food 
Engineering, 88, 535-540. 

Bendahou, M., Muselli, A., Grignon-
Dubois, M., Benyoucef, M., Desjobert, J. 
M., Bernardini, A. F. & Costa, J. (2008). 
Antimicrobial activity and chemical 
composition of Origanum glandulosum 
Desf. essential oil and extract obtained by 
microwave extraction: Comparison with 
hydrodistillation. Food Chemistry, 106, 132-
139. 

 
 

 �/E3-  Z�C �� ]��4� wH 9�� 4���� � b# �� 4(I'� Z�C "� �-�* V���� �� ]��4� 9��C 9�� 4����
SFME  
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Abstract 
 
Introduction: Belonging to the family of Lamiaceae, peppermint (scientifically called as 
Mentha Piperita L.) is a therapeutic and aromatic herb where the extract has various 
applications in food, cosmetic, hygienic and pharmaceutical industries. In the present paper, 
the essential oil of Mentha piperita L. is prepared by SFME method and its chemical and 
antimicrobial activities have been studied.   
Materials and Methods: The essential oil of dry plant was extracted, by hydrodistillation 
and microwave methods without using a chemical solvent. The chemical composition of the 
extracts were identified by GC/MS and compared against each other. The antimicrobial 
activity of each extract was tested on E. coli (PTCC 1330) , Bacillus subtilis (PTCC 1254) 
and Salmonella typhinurium (PTCC 1622). For each essential oil the level of the minimum 
inhibitory concentration (MIC) was specified. 
Results: The essential oil of Mentha piperita L. prepared by HD method contained 31 
ingredients and the fraction prepared by SFME method contained 33 ingredients successfully 
identified. The results showed that MIC of both essential oils for the above microorganisms 
was 1000 ppm.  
Conclusion: Considering the results of the present research, it might be concluded that 
SFME method has some advantages namely reduction of extraction time, increase of 
extraction yield, decrease of energy and water consumption and production of higher 
percentage of active ingredients.  
 
Keywords: Antimicrobial Activity, Hydrodistillation, Mentha piperita L. Essential Oil, 

Microwave.  
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