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$�(/H 
���'�:              �&
 :��� o�, ��2? ��@��
 A�%�� �@��.�� e�� �@ k�*+, <��               �� A/ ��1�
 ����@ � :�@�@ A�' ���, �� �F.��/ :��

�3 !�\'� �	�� :�@�@ A�' �@ �E��*�. 
Z�C � !��� ��:  �3 ���, o�, ��2? l�' ���� 6��78 <�� ��  .       ��9���� LE������
�� ����'�' �2]� .� R�� l�' ��  )B1  (  �3 $��1	��

 �� $��1	�� �	�� A�' ����, �� �
  ��3  .    :�	
�@ .� !�� l�' ��    L�	
a T�
�
�	
a :��    T��Y��	'9� r�	E'�
�� �      �2]� �@ ��
�, ��
  ����'�')B2(        :�	
�@ .� !�� l�' �� � (                LE��������"
 �2]� �@ ��
�, �� T��Y��	'9� r�	E'�
�� � L�	
a T�
�
�	
a :��

T�'��E
���  )B3  (        :�	
�@ .� !���� l�' �� }�	���' � ����F $��1	��         T��Y��	'9� r�	E'�
�� � L�	
a T�
�
�	
a :��)B4(   $��1	��
�3  .    A�' �M�@ �	1� 6\�� :��@          A��. .� �5@ A��	E��� $�0	�� .� $�3 ���, :��    :��1  (2    �3          .� �5@ �E� �@��.�� � �3 $��1	�� .��

�M�F !�\'� �]8 .� .�� P� . 
�7���  ��  :             �'�2' .� ��� �@ �
 ��� A�&' �E� �@��.�� .� B��� c��	'B3   �'�2' ���2, <�@ (            � �	��8 )����=? � B%3 � !�M �z' .� ��

        wd� �� :��� ��5� e-	?� (���� wd�0/01p�   ����' ��>�  . �'�2' <��t2�    :��B1    �B2 � �z' .�      wd� )����=? (A���> ��"@��
              �'�2' �@ �E��*� �� :�	&�@ .��	�� B]"], � �
�8 � �M�@ ���' )����=? � <���.    :��B3    �B4   �'��
 �E
  .  �'�2' ���2, <�@    .� ��

        �&' $���&� �M-	?� �'�F ~�� �5; � �@ �z'  .        �'�2' (��� A�&' �\�� �M�@ A��./ .� B��� c��	'    :��B2    �B3      �'�2' �@ �E��*� ��
 ���3)B1( !�' A�' <��, $��@ �� �'� . �'�2'B4  �� ��3 �1� .�� �� �'�2' <��, �3�@ . 
��(7�  ?4(^:          :�	
�@ � ����'�' �2]� v�"]� .� $��1	��           T��Y��	'9� r�	E'�
�� � L�	
a T�
�
�	
a :��)B2(    A���# �@

�� ����, �	�@ ��%"2# B��� �@ ����'�' �2]� <�90��> ��3. 
 

$j��   ?�(�8 ?��:              (����'�' �2]� (T�'��E
��� LE��������"
 �2]� (T��Y��	'9� r�	E'�%��� � L�	
a T�
�
�	
a (�,��@
:�@�@ A�'  

?478�� !4�C�8  4�X� � J�(Y�47�F� U�73��8�; KV(78W J�8�8�78W ?��
 <�� C! $!�R7�� !C�� Z4� 4(�� �(.� C! J���(38C�� V3����C����8

?4�4� 
 

	)7� G�4�  CT#*a 	�(�!C� A��(� ?�.� �(� Kb 
 

a   )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� (����� ����� � !�"# �3�� T��3��
 A���, 
b   A���, )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� (����� ����� ������ � !�"# $�%&'�� �����	�� 
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     ���'� 
                                                    $��t�8 ���E@ �%�n����@ �	E�� o�, ��2?        :�

        ���� )Sadeghi et al., 2007      .(                   A��
 v�"]� .�
                                                         �� B�%&, )-� l��'� .� B��� ��/ � {/             � ��3

                                  :�	
�@ ���� P�	
a � ���2]�                         ���� $7�� �@ ��         :��
                                                              ���� �@ �E��*� �� �
 ��,�	���M��	�           :��

                   ���� ��,�	���M�2�               ���� <��,           �� ��                        ��; �@ (�3�@
                                               �� ����� ����5M � )��� �@ �	E�92�        ����     .          �0' �@

                                                              !�F :��� �� �3 P� )�� �@ v�"]� <�� <	3��
                                                                P�	�� ���� � P�	
a ���� <�@ ����5, {�;�� �

                                        �� ��\�� A/ �� $�3 ����,                                 p#�@ <���@��@ � ��3
                       �� A/ �� o�, $9� 6����8       ��3 )   �>�         ($��.1368  .( 

                                                           A�' ��2? A��
 $���/ �� �2�� 6*' o�, ��2?
                                                    ���^, x��? ({�"d� �%�n����%, x��? �@         (:�

                                                               a�@ :����0' A��. � �E� � P�	g��'�F�� x��?
         �� �1��           ��
 )Plessas et al., 2008      .(              A/ ���'��,

                                                                 )��� �@ A�' :��F�'�� A��. 6��9M� � ��
�@ :��@
                                                                                                                                  �________�� $�____3 A�____�@ �5________���

 )Devuyst & Neyse, 2005  .( 
                 o�� .� �%�                                                �@ wdE� A�' ����, �	�� :��

                                  �� o�, ��2? ��2], T���        �3�@     .                    9�' A���� ��
   A�'                                                 o�� k@�d� :�@�@ A�' By� �+dE� :��         :��

                   �� ����, �	��            �'�3 )   �>�             ($��.1368      .(          .� �%�
     �F7��                                                            A/ ���� A�3 )��@ :�@�@ A�' ��� :��

  ��        �3�@     .                                                       ���� ��; �@ �#�� ��� )�� �� A�'
                                                                       ��? �@ ���� ���� � $��� ��� .� �� ��? �F.�,

  ��                                           �� $���> �	]� �@ � ���F           ��3 )   �>�           ($��.
1368      .(                                                     � �	��&' :����	?����%�� �� ���^, �� �F�

                                 �� A�' �,��@ p#�@ <�j,��8                                B��
 �E�'�%� ��� ��3
                                                     ��� $�&' �	?��3 B��
 ��; �@ �,��@ )   �>�           ($��.

1368;    Gray & Bemiller, 2008 (                <���@��@ �
                  o�� .� $��1	��                                                     � �5; �@ A�' ����, �
 :���> :��

                                                                      �� �� �,��@ .� :��F�"> � �F.�, �1� � �	�@ :����/
                              �� ����, �3�@ �	3�� �@       ��3                 �             �"��� �� ����=]� �,

                       �
 9____����� (e�=�                                                                                  �________3�@ �____	3�� :�,
 )Plessas et al., 2005  .( 

              �E�'�F����%��                                           )��� �@ �	�� o�, ��2? :��
                            �� ��y%, � �3� �5�
;        �'�3     .                              � R�	�
 ��z�� �@ ���

                                                         �&
 .� (o�, ��2? ���, ���/�M A��
 ����@         :��
                                        �� $��1	�� :���> � `]&� �F.��/                     p#�@ �
 ��3

                                                                        A�' �,��@ ���/�M <	?��'� ��?�, �@ � �	�@ ��1�

                                                                      ����'�' �2]� .� B��� A�' �@ �E��*� �� :����,

  ��       3        ________        �� )Gocmen et al., 1997; 
Plessas et al., 2008 (                               {�]	'� <���@��@ �

            E�'�F����%��        ________ �                                                          ���� :���. ��2�� (��
 )Plessas et al., 2008      .(      ��                      X��, �
 �*�*+,

Robert                              R�� �� A���%2� �2006                        (��� $�3 !�\'�
                                                           �����
 � �%���@�	� ����5M (A����%�1����� x��?

              �%�n����%,L. plantarum          ��Leuconostoc        ��
                                                                    o�, ��2? .� B��� !��F A�' ���, ���/�M �;

                 ����F ����@     .                                                               :���F.��/ (��� A�&' c��	'
L. plantarum          ��Leuconostoc                    ��\�� ��"@��

                                                                   �2]� �@ $�3 ���, �'�2' �@ �E��*� �� ����� ��2],
                                               A�' ����, p#�@ � �'��� �� ����'�'             �� ����               �
 �'�3
                                    �� �"> �� $���
 e�=� ���m�           ��
 )Robert et

al., 2006  .( 
 Sadeghi                                  R�� �� A���%2� �2007               ��2? .�

                  �&
 :��� o�,                              x�=]� �F.��/ :��LAB1  
                                                                        A/ �,��@ <	?��'� ��?�, �@ � :�@�@ A�' ����, :��@

               �'��
 $��1	��     .                                                         ��2], A��. ��s�, k�*+, <�� ��
 )24         �16         �8        �#��     (                    ��2], :��� � )36         �32       �

28                    �	'�� �>��          ���F     (                                                            �F.��/ �&
 l�' �
 )L. sanfransicencis ,L. plantarum               v�"]� �

           �� ��LAB     (                                           �3 B�"+, � ��9\, B��
 )��� �@   .
                                                         �&
 :��� o�, ��2? �
 ��� A�&' c��	'         :��

                                                    �� :�@�@ A�' �,��@ ��?�, p#�@ �F.��/1     (24     (48       �
72                                                                 ���, ���3 �'�2' �@ �E��*� �� �]8 �5@ �#��

                                �� ����'�' �2]� �@ $�3       ��3     .                 �'�2' $�-# �@         :��
                      �@ $�3 ����,L. plantarum          �@24                 A��. �#��

             � ��2],32                �	'�� �>��                                   ��2], )���� �>�� ���F
                                          �
 � x�=]� �\� <��	&�@                                                            �,��@ <��,

             �� ��72                                            �____________	3�� �]8 �5@ �#��                     �'�
 )Sadeghi et al., 2007  .( 

                              X��, �
 �*�*+, ��Urrehman                  A���%2� �
            R�� ��2007                                                  ���� P�	
a :�	
�@ .� (�3 !�\'�

              o�, ��2? )L.bulgaricus     (                              ��
�, �� � �����, �@
             �2]� �@ )S. cerevisiae     (                            �s� `�]&, ��z�� �@

  A/                    �F7�� :�� ��                                             A�' :��F�'�� A��. � �E� :��
                                            �3 $��1	�� :����0' )��1	� B���M ��     .              A�&' c��	'

                           .� $��1	�� �
 ���3        �"��                                 P�	
a �F.��/ �&
 �	��

?4�4� <�� Z4� 4(�� �(.� C! 4�X� � ?478�� !4�C�8 

 -1 Lactic Acid Bacteria                
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         (���� )L. bulgaricus     (                                 �2]� v�"]� �@ �E��*� ��
1     %                                         �2]� � (���� P�	
a :�	
�@ �1   ) %          ���3 A�'   (

                                                                A��. 6��9M� � �@��%�� ��EM .� :��F�"> ��z�� �@
                            $��@ �s�� A�' :��F�'��       �'�     .                          ���3 A�' �E� �F7��

 )        �2]�1      (%                             A�' ���� �@ �E��*� ��           �
 ��                   .��	�� <��,
        �	3�� ��       �'� )Urrehman et al., 2007  .( 

  Corsetti                                    R�� �� A���%2� �2008          A�&'
                A�' �
 �'���                             �F.��/ :��� :��LAB                    �@ �>�, �@

            �
 <��Lactobacillus sanfrancisco CB1       �
Lactobacillus plantarum DC400        ����          <��,

    ����                                                                � ��	E� P�	���j,��8 � P�	���"��/ :��
                                                              �E��*� �� �� :�,a�@ �\� (����'�' �2]� <��t2�

                                             �� �
� ����'�' �2]� :��� A�' �@        �'�3                  .� �5@ �
24                                                   �� $��1	_____�� (:����0' �#��            A��.

S.cerevisiae     �    L.sanfrancisco                �____�
L.plantarum DC400                       �
 ���E@ ���� (              .� :�,

                                                                      A�&' ����'�' �2]� �@ �E��*� �� �� �g��	'/ 6��9M�
  ��                                   �
 �,��@ �0'��@ �
 (���                A/ �� �,           �� ��              �____3�@

 )Corsetti et al., 2008  .( 
 Plessas                                            R�� �� A���%2� �2008          .�

                                                        T�"���@�	
a (T�'��E
��� LE��������"

                                                             T�"���@�	
a � T�%���0��@ �'�F ��. �
��
��
                                                                ���, ��z�� �@ �F.��/ �&
 A���# �@ T�%�,�"�

                                              �'��
 $��1	�� o�, ��2? .� B��� A�'     .              A�&' c��	'
                             �&
 .� $��1	�� (���                                    p#�@ ��
�� v�"]� :��

                                                              �� ���� P�	
a �z"� 6��9M� � �	����� 6��9M�
                                                             �� �	�� o�� �@ $�3 ���, A�' �@ �E��*�       ��3   .

                   �,a�@ �	����� )3/41                  ���� P�	
a !�F     /              .� !�F�"�

   A�'     (                                                             A�' �
 �'��. (�%g
 ��EM �@ �	&�@ ����*� �

                                            o�, ��2? .� $��1	�� �@50     %                 :��� �
1   %
K.marxianus             �4     %L.delbrueckii ssp. 

bulgaricus      ��                       �3 $���&� (�3�@     .                    <�� .� $��1	��
   �&
                            A�' :�@ � �d# ��                                  o�, ��2? .� B��� :��

               �� ��
�@ ��                                                        ��9\, � �E� �@��.�� �"��� �@ �
 (���
                                                                            ��� $�3 $��� A�&' e��F�,����
 .�F �"��� �@

 )Plessas et al., 2008  .( 
 Dimitra                                        R�� �� A���%2� �2008             �'�2'
   A�'                                                                 LE��������"
 �2]� �@ $�3 ���, :��

                                                      �'��
 �E��*� ����'�' �2]� �@ �� T�'��E
���     .       c��	'
               �
 ��� A�&'            <��,pH                   <��	&�@ �TTA                 <��	&�@ �

                                       �'�2' �� ��EM �@ ����*�                                   �@ $�3 ���, :��

                                        �� �5��, T�'��E
��� LE��������"
        �@��     .       ��9\,
                               �"��� �@ ���M )�
�
�,GC/MS                            �� �� �,��1, ~��

                                      �'�2' P�,����/ )�
�
�, B��M��8                        A��./ ���� :��
           ���' A�&' )Dimitra et al., 2008    .( 

                          o�� �
 <�� �@ �z'                                      ��?�, �@ :��@ �1"	]� :��
                                                     A�2� ��� (���� ��>� A�' �,��@ <	?��'�                    �� �
 �'�F

                            o�� �� (�3 $��3� a�@                                       <	?��'� ��?�, �@ ���> :��
                             �E�'�F����%�� .� (�,��@                             �� $��1	�� 9�' ��               .� (��3

                                                       �E�'�F����%�� A��@ �M�� �@ A��*� �0�� e�;        ��
                                                                                       ��� �	M�F ���� ����, ���� :��=	�� ��+� .�

 )Dimitra et al., 2008; Plessas et al., 2008 (
                                                                    ��@��
 A�%�� �@��.�� k�*+, <�� .� e�� <���@��@ �

                          :�	
�@ :��� o�, ��2?                               B��3 ���� P�	
a :��
        L_____�>                                             T�___�Y��	'9� r�	_____E'�%��� :��

                                                       LE��������"
 �2]� � L�	
a T�
�
�	
a �
               �� T�'��E
���        �3�@     .                   �E�'�F����%�� <��             �@ ��

                                                              .� ��
� )a�=+� �� �@��%�� �&
 ���� A���#
                                                  �� $��1	_____�� ��____1
 �_____���, �"2>              �'�__3

 )Garcia et al., 2006 (                                       �@ k�*+, <�� �� ��� (
                                                                         $��1	�� A/ .� �,��@ ��?�, � :�@�@ A�' ����, ��z��

       ��� $�3   . 
 

          Z�C � !���    �� 
                                              ���� b��]	�� ���� �@ $��	� ��/80     %           �
�3 .�

                            �3 ���, �'�F�.�@ )���? � �"� . 
 
-         <��"#                             	��(�(E�/�F(� ?��                   	/�j�;�YC �     !C#

    ��,^ 
             �@�;� ���*�       ��/                       ����'�	�� k
;AACC                $��23 �@

A16-    44 (                                                      ����'�	�� k
; ��/ �	E
�? ���*�
AACC                  $��23 �@01-08                                 k
; ��/ <�j,��8 ���*� (

             ����'�	��AACC                  $��23 �@12-    46                   <,�"F ���*� (
                           ����'�	�� k
; {�;��AACC                  $��23 �@11-    38   (

                                    ����'�	�� k
; ���. ��#AACC                    $��23 �@11-  
56                                        ����'�	�� k
; �����M ��# (AACC                $��23 �@
B    81-56                                                    )����=? � ��/ {/ {�> A�9�� (

                                    ����'�	�� k
; A/ �%�n���Y�AACC                  $��23 �@54
-21                                                              A��./ � ���@��@ e��F�����M $�0	�� X��, �

                                 o�� k@�d� e��F�E�	E
�AACC                 $��23 �@
10-  54              �M�F !�\'� )AACC, 1995  .( 

	)7� G�4�  CT#C�/�� � 
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                                                                        �E��� ��
 <�Y/ .� )��u $.��'� <��5, ��z�� �@
                                                          $��23 �@ A���� �	5�� )�*�*+, � ����'�	��103-1  

              P�� .� �                     $��23 :��125     (180         �475             $��1	��
     ����F   )                  (����'�	�� �E���1382    .( 

 
-               G3(��^C��4/(�            <��"# � ��             	��4/(� ?�� 
               �E�'�F����%��                                                �F����2' .� $��1	�� ���� :��

                                                    �'�3 ���, r��2'�� <E'�� <�	E��
 �
�3     .    ��
                                     �	E@ .� �%� �
 �'�F��> �	E@                      :�	
�@ :��� ��         :��

                                                   T��Y��	'9� r�	E'�%��� � L�	
a T�
�
�	
a
                                                                  LE��������"
 �2]� :��� �0�� �	E@ �

                                                    �E�'�F����%�� B%3 �@ (�'��@ T�'��E
���         :��
                            �'�3 :�����? :��2\'� $�3 P&?   . 

               :�	
�@ o��23                                   � L�	
a T�
�
�	
a :��
                                                             �"� ����'�	�� k@�d� T��Y��	'9� r�	E'�%���

                          $��23 �@ � A����4721                  �3 !�\'� )                    (����'�	�� �E���
1378  .( 

                                                    LE��������"
 :���2]� o��23 ��z�� �@
                                                                      $��23 �@ A���� �"� ����'�	�� .� T�'��E
���

10154     )                          (����'�	�� �E���1386     (                    ��z�� �@ �
                                               ��9���� LE������
�� :���2]� o��231          .�

                                        $��23 �@ A���� �"� ����'�	��1-10899                  �3 $��1	��
 )                  (����'�	�� �E���1387  .( 

 
 -                   ?4�4� <�� 9X� Z�C 

                                                              )�*�*+, � ����'�	�� �E��� ��
 <��/ T��� �@
                              $��23 �@ A���� �	5��5809                    �M�F !�\'� )       �E���

              (����'�	��1382      .(                      k�*+, <�� ��4                       :�@�@ A�' l�'
                                              ����F �E��*� ���3 :�@�@ A�' � �0��%� �@ � ���, . 

 
              ���, .�;4                                                      q�3 �@ :�@�@ A�' :��@ o�, ��2? l�'

      �� ��.      �3�@ : 
                        �'�2' o�, ��2?B1 :    0/3     %                       �2]� .� ��/ A.�

                                                                    �
 (����F $��1	�� o�, ��2? ���, :��@ ����'�'
                               :��� ��? ����'�' �2]�109 ×1/8    g/cfu      ��              � �3�@

    �@1000             � ��/ !�F500      �"��                     ����F v�"]� {/ �	�� . 
                        �'�2' o�, ��2?B2     :1                               P&? �F.��/ .� !�F

                                                                    :��� �
 B�M�9� �&
 :��2\'� $�3
             �E�'�F����%��                                          �'�F ��. L�	
a T�
�
�	
a :��

       L�����
2                                                  �'�F ��. L�	
a T�
�
�	
a (
     L�	
a3                                                       �'�F ��. T��Y��	'9� r�	E'�
�� (

       L�����
4                                                    �'�F ��. L�	
a T�
�
�	
a �
                                                L�	
a �	______�� :� �/���@ L______�	
a5                                            ��

         ���*�1010 ×7/5    g/cfu      ��                 �@ �3�@0/2     %                .� ��/ A.�
                                               :��� �
 ����'�' :��M �2]�109 ×1/8g/cfu   

  ��                                                                   �@ �
 ����F $��1	�� o�, ��2? ���, :��@ �3�@
1000             � ��/ !�F500      �"��                     ����F v�"]� {/ �	�� . 

                        �'�2' o�, ��2?B3     :1                               P&? �F.��/ .� !�F
                                                                    :��� �
 B�M�9� �&
 :��2\'� $�3

             �E�'�F����%��                                          �'�F ��. L�	
a T�
�
�	
a :��
                                                           �'�F ��. L�	
a T�
�
�	
a (L�����

                                                              �'�F ��. T��Y��	'9� r�	E'�
�� (L�	
a
                                                            �'�F ��. L�	
a T�
�
�	
a � L�����


                                                                                               :��� � L�	
a �	�� :� �/���@ L�	
a
1010 ×7/5    g/cfu      ��                 �@ �3�@0/257     %                .� ��/ A.�

                                                          P, �2]� :��� �
 :��2\'� $�3 P&? �F.��/
                                                               �'�F ��. T�'��E
��� LE��������"
 ����

                                ���*� �@ �
 T�'��E
���109 ×1/4    g/cfu       ��          �3�@
                                                              �@ �
 ����F $��1	�� o�, ��2? ���, :��@1000  

           � ��/ !�F500      �"��                     ����F v�"]� {/ �	�� . 
                        �'�2' o�, ��2?B4     :1                               P&? �F.��/ .� !�F

                                                                    :��� �
 B�M�9� �&
 :��2\'� $�3
             �E�'�F����%��                                          �'�F ��. L�	
a T�
�
�	
a :��

                                                           �'�F ��. L�	
a T�
�
�	
a (L�����

                                                              �'�F ��. T��Y��	'9� r�	E'�
�� (L�	
a
                                                            �'�F ��. L�	
a T�
�
�	
a � L�����


                                                                               ���*� �� L�	
a �	�� :� �/���@ L�	
a
1010 ×7/5    g/cfu      ��                 �@ �3�@1000                     � ��/ !�F500  
    �"��                     ����F v�"]� {/ �	��   . 

                                                        o�, ��2? ���2, �@ (o�, ��2? ���, .� L8        ��
            )�� �@24                                               X�+� )���� �>�� �� � �#�� )28  

            �	'�� �>��        ���F     (                                 �3 $��� ��2], $.�>� )       �E���
            (����'�	��1382    .( 

 
-                            Z4� 4(�� "� 	�-� 4(�� �(.� 
  4000                  (��/ !�F15/3     %               (o�, ��2?33/1     %    {/
      �@0/6     %                                                     ���� )�� �@ <
 ��2? �� �� P2'10  

                           �#�� �@ � �*���35                                      ����F v�"]� �*��� �� ���   .

?4�4� <�� Z4� 4(�� �(.� C! 4�X� � ?478�� !4�C�8 

 -1 Saccharomyces cerevisiae         2 - Lactococcus lactis subsp. cremoris 
3- Lactococcus lactis subsp. Lactis       4-  Leuconostoc mesenteroides subsp. Cremoris 
5- Lactococcus lactis subsp. lactis biovar diacetylactis               
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	)7� G�4�  CT#C�/�� � 

                                       ��2], ��> ��2? ����	�� A��.2             �� �#��          �3�@
 )                  (����'�	�� �E���1382  .( 

 
-                          9X� ?�4� 4(�� <!48 $!��# 
       �'��                             A.� �@ ��2? :��500                                �@ � �'�3 ���, !�F

       )��10                                                           B2# �, �'�3 �	3��F ��? R�� �@ �*���
                                                           ���F !�\'� ��2? :�� �@ ���'�s ��2],     .     Lg�

    �'��                                                                   A��9M� � A�. �&0'� .� L8 � .�@ ��2? :��
                               ���� ���]m �@ R����1                                 wd� :�� �@ �	2�	'��

          ��� ���8            �'�3 B*	�� ���, B?�� �@ � $�3 $��� � .
    ���� �]8 :���250   �	'�� �>��      A/ A��. � ���F

 ����15-20  ��@ �*���) (����'�	�� �E���1382 .( 
 
-  ?4(^ $"����pH Z4� 4(�� 
          ���*� <��5, ��z�� �@pH  (10      ��2? .� !�F

  A��. �� o�,    :��0    �24       ��2], A��. .� �5@ �#��
  �@90  �"��            � $�3 v�"]� �d*� {/ �	��pH   �@

          $�0	�� .� $��1	��pH                            ����F <��5, �	�
)Robert et al., 2006.( 

 
-     $��%�7�! g��� 	�,� 9��� 	/�j�;�YC <��"#

<�473,�� 
     A�_' �_�1�
 �@��.�� ��>            $�_0_	_�� .� �_�

HOUNSFIELD-H50KS     �	1� � �3 $��1	��
A�' A��. �� (��  :��2(1  �3  �@��.�� �]8 .� �5@ .��

�'�3  .           ����_'�_	_�� k_
_; A�_' �	1� :��F $.��'�
AACC $��23 �@  :74-09 �M�F !�\'�  .  �_E, .�

�+1� P, o�@ :�1   )�^�, P� :��� PM  (  $��_1	��
 �3)Indrani et al., 2007 (  �_@ A/ )�=]&� �
 (

�� ��. q�3 �3�@  : :���_F��@ A�9��2  500                       (<_,�_�_'
           �#�� �y
���3    50          �	� �"��   /                       6_&
 ����� (�*���4  

33                             A��./ A���8 �d*' � �	� �"��5  22          �	� �"��   . 
               �'�2' ���]m          ��20                      ��@ �	� �"��     .             <�� c��	'

                                                                  ��+�� :�� �@ �d*' <��,a�@ T��� �@ $�0	��
 )           ��+�� P�8     (                                            $���� A�&' �
 �3 $�'��? B���

                         �3�@ :���' �y
��� )                       <,��' ���� �E� �@     (  ��          �3�@
                                                                   �	1� $���� A�&' (�3�@ �	&�@ ��# <�� ��*� �� �

                             �� �z' ���� A�' �� �M�@ �	&�@      �3�@ . 
 

-             	3* 	���"C� 
                                  A��./ .� �E� �@��.�� ��>                   A�' �E� :��         :��

                                                                   R��� T��� �@ 4"	]� :����2�, �@ $�3 ���,
                    A�' �E� �@��3.��                                     �3 $��1	�� A���� �	�� :��     .    ��

             A��./ <��                                                            � )����=? �?�@ �@ �>�, �@ ��
     �F7��                                                                $��� o.��/ A����� $��F .� A/ �� �s�� :��

          ���5, �@8                     ����F $��1	�� �1' )            ($��. �m��1377    .( 
                       �@��.�� <�� ��                             ���m �@ B%3 � !�M2               � �F7�� (

                                             ���m �@ A�' <���. wd� )����=?1               � �F7�� (
                                                            ���m �@ A�' ���� wd� � �	��8 )����=?2   (

                                        ���m �@ B]"], � �
�83                             �@ A���> ��"@�� (
        ���m3                                                              �@ A�' ��	?�� � �M�@ ���' � �	]� (
        ���m4                                                   ���m �@ A�' $9� � �5; (�@ �5            �
��+�

     ����F . 
                                                               R��� A����� �@ �@��.�� �����M �� ��� ��>

                                                                     �3 �	���? A�'/ .� � ����F w��&, �@�? �@ �@��.��
                                                                .��	�� {�? �"�? ���� �@ �;�@�� R��� k
; �,5   (

                  .��	�� {�?4                                  .��	�� 6]@ ���m� (3           ���m� (
         �
 �&]@                   .��	�� �,2                               .��	�� ���m� ���M (1             ��� �

                               ����@ �1� .��	�� A��@ R�
� B@��   . 
                                                               !.a )�.��	�� ����m k
; �@��.�� .� L8

                                                                    ���� B�"+, � ��9\, ���� �F7�� �� �� � �
��+�
      �M�F )            ($��. �m��1377  .( 

 
-           ?C��# Z�C 

             }                            �M��=, --��
 q�; ���� �� 6���./6          �@3           ���%,
                                     �@ � �\�� �M�@ A��./ ��8                                  �@��.�� A��./ �� ���%,

              �M�F !�\'� �E�   . 
      �5��>                                                       � �E�@ �\�� �M�@ A��./ �� :���/ :

          ���� )24 =2 ×3 ×4     (                   �� A�' �5d�                          .� �
 �3�@
    B���                                     ����	
�M q�d� ���5, {�m )            R�� ��	
�M     :     l�'

                                       B��3 ��? �
 �2]� ���� �4                       !�� ��	
�M (wd�   :
                              B��3 ��? �
 A��.3                               �����%, ���5, � wd�     (    �@

            ��� $��/ ��� . 
                                                                     �� � �� �E� �@��.�� A��./ �� :���/ �5��>

 )32 =4 ×1 ×8     (               �� A�' �5d�                         B��� .� �
 �3�@         {�m
                               ����	
�M q�d� ���5, )            R�� ��	
�M     :                  ���� � l�'

                          B��3 ��? �
 �2]�4                       !�� ��	
�M (wd�     :           �
 A��.
          B��3 ��?1                     �����%, ���5, � wd�   (          ��/ ��� �@ . 

1- Shear Test        2- Load Cell    3-Top Speed 
4- Extention Range      5- Test End Point   6- Completely Randomized Design (CRD)  
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?4�4� <�� Z4� 4(�� �(.� C! 4�X� � ?478�� !4�C�8 

                      <�0'��� �E��*� ��>                                            �3 $��1	�� <%'�� A��./ .� ��
                                        $��� B�"+, � ��9\, ��> �                                :����9M� !�' .� ��

Excel      �SAS               ����F $��1	�� . 
 

     �7���    �� 
                A��./ c��	'                                                ���� ��/ ����2�3�%�9�M :��

           $��1	�� )    ���3     (             R��> ��1                                e��F�����M A��./ c��	' (
                                                 R��> �� ��/ e��F�E�	E
� �2                  ��� $��/   .

    A�2�                                �� A�&' c��	' �
 ��;                                     .� $��1	�� ���� ��/ ���
                        �� �����?�@ �@�"d� ��1�
      �3�@ . 

                                     :�	
�@ �&
 .� B��� c��	'                            �
 ��� A�&' ��
      :�	
�@                                                 $�3 �&
 r�	E'�
�� � T�
�
�	
a :��

                          ���> �&
 X�+� ��MRS                    :��� (��F/1010 ×7/5  
g/cfu       ���     .                      �	��� <�� ��Robert.H                 A���%2� �

                 R�� �� :�2006                                          ���� P�	
a �F.��/ ��52> .�
      :�	
�@           :��107                                                 $��1	�� ��2? !�F �� :�.� �@

                               A�' ��\�� p#�@ �
 �'��
                                    �@ �E��*� �� {�"d� :��
   A�'                                                                                                                   �'�3 ����'�' �2]� �@ $�3 ���, :��

 )Robert et al., 2006 (                                   k�*+, <�� �� <���@��@ �1  
                                     :�	
�@ :��� �F.��/ .� !�F                           � T�
�
�	
a :��

                                                                   ��2? !�F �� :�.� �@ �
 �3 $��1	�� r�	E'�
��
                             :�	
�@ ���*� $�3 ���,                                    $��1	�� ���� P�	
a :��

     $�3107     ��@ . 
                                                  � ��9���______� LE������
�� :���2____]�

                                                      ���> �&
 X�+� �� T�'��E
��� LE��������"

YGC                                      :��� ��,�, �@ ��F/109 ×1/8g/cfu                            �

109 ×1/4    g/cfu      ��         ��3�@.                                   e�� �
 ���> A/ .�
                             �___�52> .� $��1	______��                           :���2]� A�E%� :��

                                                  A�' �'�2' �� LE�������-
 � LE������
��         :��
B2         �B3                                        �'�2' �� <���@��@ (���B2     (2         !�F

                                         �'�2' �� � LE������
�� �2]�B3     (2/57              .� !�F
                              ����F $��1	�� LE�������-
 �2]� . 

�@�;� 
(%) 

 �	E
�?(%) 
 P&? $��� :��
� �@ 

 <�j,��8 (%) 
P&? $��� :��
� �@ 

 )6/25  ×(N 

{�;�� <,�"F 
(%) 

P&? <,�"F 
(%) 

<,�"F L
���� 
(%) 

���. ��# 
)�	�� �"��( 

�����M ��# 
)��'�s( 

13/20 0/73 11/02 26/9 0/87 77/87 19/5 490 

 0��O1- <��"# o��7� !C# 	��(�(E�/�F(� ?�� 

 0��O2-  !C# p�4^�3,738� � p�4^�,�C�� <��"# o��7�)���E( 

 e��F�����M A��./ c��	')���3( 
��/ {/ {�> 

��2? o�	EF A��. 
��2? ����*� A��. 

 .� �5@ A�3 �E� �>��10 �*��� 
 .� �5@ A�3 �E� �>��20 �*��� 

:�	2������ ��# 

59/5% 
3/4 �*��� 
3/8 �*��� 
73 Fu 

102/5 Fu 
55/5 

 e��F�E�	E
� A��./ c��	')���3( 
��2? 

 6&
 �@ ����*�BU 
 6&
 ��"@��mm 

 6&
 �@ �2�9
�� ����*�BU 
6&
 �
E' :���' 

 :n�'�cm2  

 .� �5@45 �*��� 
204 
126 
205 
1/6 
40 

 .� �5@45 �*��� 
175 
130 
175 
1/3 
35 

 .� �5@45 �*��� 
134 
135 
134 
1 
28 
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                                         R��> �� $�3 L%5�� c��	'3             �� A�&'         ���
         �'�2'B1                                       �'�2' �0�� �@ �E��*� ��          ��pH           �	&�@

    ����   .       ���� ��          �'�2' �
           :��B3     (B4         �B2                ��,�, �@
pH      �
                                    �'�2' ���2, � �'��� �,                          :��F�'�� A��. ��

                               .� L8 � �	3�� �@�&�4-5                               A/ �� �%g
 ��EM .��        ��
         �3 $���&� . 

      �	M��                                                          X��, �
 �E� �@��.�� �@ v�@�� :��
                                          R��> �� �	M�F !�\'� A�����4              ��� $��/     .       c��	'

                                           R��> �� �\�� �M�@ A��./5                    ����2' �1       �
    <�2�                                                          � �E� �@��.�� <�@ �0	E
2� ���m ��;

                                         R��> �� �\�� �M�@ A��./6                         $�3 $��� A�&'
   ��� . 

 
   s)� 

                          R��> �@ �>�, �@4                                       �E� �@��.�� .� B��� c��	'
                       �
 ��� A�&'                               �'�2' .� ��� �@B3                   ���2, <�@ (

     �'�2'                                                                 � �	��8 )����=? � B%3 � !�M �z' .� ��
                                                  wd� �� :��� ��5� e-	?� (���� wd�0/01p�  

            ����' ��>�     .                                                     k@�d� B%3 � !�M �z' .� c��	' <�� �

                                     X��, �
 ��� �\��	' �@Robert                      �� A���%2� �

         R��2006                           ��� $�3 !�\'�     .                       .� B��� c��	'
                                                               c��	' �@ ���� wd� � �	��8 )����=?Ur-

Rehman                              R�� �� A���%2� �2007      ��                 ���� ����
 )Robert et al., 2006 ; Ur-Rehman et al., 

2007    .( 
              �'�2' ���2,                              �'�2' 9> �@ ��B3         �B4           :���� (

                                  �� :�	�@ <���. wd� )����=?                          <���@��@ � ��3�@
  ��                                                  �'�2' �
 ��
 v�
�	�� <��� A��,B3         �B4        ��

              �]8 :���250                �	'�� �>��                                A�' ����, ��> ���F
                            A�' ����, p#�@ :�@�@             �� ����                       �0	?�� �
 ��3

                                                   �� ��\�� A�' <���. wd� �2E� �� �+d�             � ��

                                                           �
 $�2' <�0'��� A����� $��F X��, �\�	' ��         :�,

                                                                     ��z�� �@ �	E��@ <���@��@ ���� $��
 �M����
                                                              :���� ��\�� .� :��F�"> � �0	?�� .� :��F�">
                                                                     )���� �>�� .� A�' l�' �� <�� �]8 �� ������'

  �
                                                               :���� )����=? �@ A�' ��\�� :��@ :�,
                     ��
 $��1	�� �����.                  �'�2' <��t2�           :��B1         �B2   (

        �z' .�                                                      ���' � �	]� )����=? � A���> ��"@��
                                                                    �@ �E��*� �� :�	&�@ .��	�� B]"], � �
�8 � �M�@

     �'�2'       :��B3     �B4          $��
 �E
     �'� . 
     A�2�                                           �'�2' (����F �
u �
 ��;B2             Lg� �

         �'�2'B1                                                          A��� �� B]"], ��+� .� �� :�	&�@ .��	��
                                ��� $��
 �E
 A����� $��F     .                                �� �
 <�� �@ �>�, �@

     �'�2'               :��B1             �B2                                   LE������
�� �2]� .�

	)7� G�4�  CT#C�/�� � 

�'�2' B1 B2 B3 B4 ���*� F 
pH )0 �#��( 
pH )24 �#��( 

 $�3 $���&� �%g
 ��EM).��( 

a6/84 
d5/93 

4-5 

a6/86 
c5/63 

4-5 

a6/89 
a4/82 

4-5 

a6/92 
b4/99 

4-5 

0/642 
214/305 
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Abstract 
 
Introduction: The object of this study was to employ sourdough containing specific starter 
cultures and apply it for the production of Barbari bread and compare the quality of the 
product with the traditional Barbari bread which is produced in Iran.  
Materials and Methods: In this work four treatments of sourdough were prepared. In the 
first treatment as a control group, baker’s yeast (B1) was used. A mixture of Lactococcus 
lactis, Leuconostoc mesenteroides bacteria and baker’s yeast (B2) , a mixture of Lactococcus 
lactis, Leuconostoc mesenteroides and the yeast Kluyveromyces marxianus (B3) and finally 
a mixture of Lactococcus lactis, Leuconostoc mesenteroides bacteria (B4) were used as 
second, third and fourth treatments.  
Results: The quality evaluations of the texture of the samples were performed by application 
of Texture Profile Analyser (TPA) after 1, 2 and 3 days and the sensory evaluations were 
conducted after 1 day. The sensory evaluations revealed that there were not significant 
differences between B1, B2, and B4 groups while these groups had significant differences 
with B3 group in terms of appearance and crust. The B1 and B2 samples showed better 
porosity, chewiness and texture softness than the B3 and B4 samples. There was no 
significant difference (p�0.05) among the samples in term of odor and taste. The TPA 
analysis revealed that B2 and B3 samples were softer than B1, while the B4 was harder than 
the other groups.  
Conclusion: The application of the mixture of Lactococcus lactis, Leuconostoc 
mesenteroides bacteria and baker’s yeast (B2) is suggested to replace the traditional method 
(B1) , on the basis of sensory evaluation and TPA analysis of the results. 
 
Keywords: Baker’s yeast, Barbai Bread, Kluyveromyces Marxianus, Lactococcus lactis, 

Leuconostoc mesenteroides, Staling. 
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