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 ���	 �� ���� �� ���� ����� ��� ���!�� ��"#� $�%	�� &��� '��� ��(�  )�#��*+ ����  �#,-.�(�2 �3� 45; ��<��� =� ��2 �# ��>*+  +�>� 
%?.� – .)�@�2 �!���� 24����A��.�( B#�� 2 +�� C���� ) 4�D�� 5#E�	 �F� �� �G�H	 <��)���  5I-�� JE�� ����K +��<��)���   J>L �>I%E +��   ) M�>(

  JA( ���!�� N#	�#�)�
   ��� �C;�� +�#�. ��   �� 2��)P
 "��   �I#F� ��,I�  J>L N#	�#�)�
 ���� 4�#�Q���� +'��    �>,?K �#RS>	 M�>(    T>?C3� +�>�
 ��� �� �� 4�C-�' ) 4�'�C#L 2"#E�I��)122 )3 5X�� ( +�H� ��Lactobacillus acidophilusM� +��5FZ- �#��[ 2+���[ �C�'�\]�) 2 )WHC( 2

       �D �� �]^ ����'�� ) �C�5#��15   � +��5FZ- ')�    5IC��� ���. ����� ��� . <��� !#E�-�              +�>H� ���!>�� `@�� 4�'�C#L ) "#E�I�� �%]- ���!�� 2��� 4�A- ��
)La-5(    2+���[ �C�'�\]�) 2WHC   ��P�) ) �C�5#�� 2      �� +��5FZ- �D �� �]^ +�� ��;.    
)� '� <��aC�� ��        "C������.  ) �\#���� +'�]FI#F� +��

�� �� $���� bc
��C-�L +������*-�%]- 2J� +)� �� ��P�)   �I#F� +����E�I#"4/93 25X�� L#4�'�C 6 ) 5X�� 4�C-�' 6/0�� "##e	 5X�� �5� .  
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� : ����JL N#	�#�)�
 2M�("#E�I�� 24�'�C#L 24�C-�' 2BL�� f�D   
  

����� 1  234  
 g�� ��              �>G�H	 ���>� ���>�� ��� ���!�� �� ���	 �� 2�#�� +��

  �K &��� +���+��� �Z?*@ 5 )      �� "C;�� �� <)c@ �L ����K ����� �
���h	 +�2      5I;�� !#- �3� ��c� ���� +)�^  (   �?*� '�<��)���  +�� 

   JL ) N#	�#�)�
 �I%E   ��� �C��� 
�C]� ��#]� M�( .N#	�#�)�
 �� �� 
 T��e	 i��� FAO/WHO <5-'!��           ��5>e	 �>� �>�� �L 5IC]� ����

       <��aC�� ���� <5-' b��X �� ���L  ���. 5-�#�2     �� �3� ��c� b��R� 
    �� ')�� ��� '� 4��!#� 5I�� .           j.�5>^ +)� �>?L k>���	 '�>I� �>(���

 +�CL�� ��5e	       �� <5-' N#	�#�)�
 +��<��)���      ���5>- ��>�) ���>F-  �� 
���  � l��>I� 106cfu/ml )  >���  �108 -107  cfu/ml  <��>;�  <5>; 

��� .+�H� N#	�#�)�
    �� �� ��   �����L �� 4��	 ��L b��5#��     +�>
 +�>�
     B>#L�	 �L ��� ���!�� �\#	�#�          "#>� 2N>#	�#� +�>
 ) N>#	�#�)�
 

  �>�� <5; <5#��- N#	�#�)Istelen et al.,2006 �2006 et al., Ta 

������������������������������������������������������������
1  22   ) 3-    B#	�	 ��   5>;�� ���I;��L +�nA-��2         <)�>� ��C>�� ) �����C>��   ) ��>?@

 2+'�)�AL <5\A-�� 2����K l��IX�#�)�� <�ZA-��  
*)-g�p]� <5I]��-   :        Nasrin.faraji88@yahoo.com :Email (  
4-"#���) ��'� <�ZA-�� ����K l��IX ) ��?@ <)�� 25;�� ���I;��L +�nA-��   

2�3�
4�
5 -Functional Food 

rrega  �Chiavaro et al.,2007(. Lactobacillus
acidophilus) 5La- ( J>>>>F� '� �>>>>\� 4��>>>>I@ �>>>>�  "��>>>>	
J]#-����)�\#�    +)�^ N#	�#�)�
 +��  >R�      5>I-�� �A>3� ��c>� b�� :

               24�>� �>��( J#>,I	 ) g)�C]>?L ���>L 2'�CLQ j*q	 �5@ ��%F�
   4�D�� g�CIL ) +�#��?�          2<�)� M�>FCE� 4�>��� 2<5e� J�' 4���� 2��

 >#� ���H	 ) fc�� M�� ��%F� 2g�F��   �>� 45>� �>I*�� JC]  5I>;��
)Aryana et al,.2004 �2004  Heenana et al.,� Zhao et

al.,2007(.   M�>(�
 +����K &��� 4�#� $�%	�� �� ���	 �� ���D '�
 +��*#� )   +��*#� 5I-�� ����     �%?. +��–      24����A>� ���!>�� 2�.)�@ 

          5>#E�	 2�>;���� bc\A>� ) i�C>�� 24�D�� 2�.�(  <��)��>�    +�>�
JL) �*�r�  M�(  �>� 5>;� �� )�  >;��I5.   �>��(  <)c>@  �>�  2�>��h	 

) ��P� +�� �\�r�E�s� ) �]^ ��K  �>� � 5>I-�  J>eD )  2<!>�  i�]>^� 
��� �- ) ���� �� �q	 �#RS	 ���. �� 25�� '� "�� )� &�^  �>��(  �>� 

 �>C^��  4�>\��  ���>
 - >#�] )Akin et al.,2007(.  "�����>I�  �>� +� 
4�#�Q���� <��)��� +�� JL 2M�( <��aC�� '�  �	�>%#L�	  �>L  �>�  ��>D 

�%]- ) �� j��L "�!Z��� ���( <5; ) ��P�) +��  �>��( �� �� ��>n 
�� 5IIL ��FIA#
 <5; ���2 "�!Z���  +�� ���( �	�%#L�	 5IC]� �L 

�� 5I-��	 +)� ��P�) +�� g��q� -,�# 2JeD i�]^� 2�-��� ���� 
�C�'�\]�) ) ���� ��P�) S	 N#CtE�-���� +���#R 5-���Z� .  N>� "#E�I��
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 <�#�u 5���L�� �?
   �>� ��*>; �� 4���#��� �e#%D +�     j��>; �>L 5>��
<�#n-' +�   g�\E�� '� ���        bQ��>	� �>� '�>CL)�� +�� )2�1(�    �>�  

       '�>CL)�� <�#n-' +�FC-� �� !L�?� g�\E�� N�      g��>	� �>�)2� 1(� 
��  ���� )       4�#��!��� �?
 ���� +���� )DP (    "#>� b)�aC�2      �>	 60 

�>>� 5>>;�� . ��>>- �>>� ���>>#� '� ����3C>>�� "#E�>>I�� 4�!>>#� "��CA>>#�
  ��� <��� �Z-���ZIL .  �) '� "#E�I����P      v�>� ��#]>� +��   <��>eE�    '� +�

    �%#� 2�\#	�#� +�
 �#X�� �?*�      <5IIL M�� 2��5I�� ���� 2�*�r�
g��I#�   5I-�� ��   J�!#I� ) J#]?L            <P>�) �>� ) 4�>� g)�C]>?L ���L 2

       5I-�� T?C3� bQ��q� �� ���( �I�!Z���<��)���     2N#L 2�I%E +��
    �>� �����>��� <�>#K ) !-���>� w�  5>;�� ) Aryana et al., 2004 � 

Speigel et al.,2007( .5���L�� �?
 N� 4�'�C#L��� b'�  '� j\AC� 
    ) "#��!L�?� �*#?
�LN–         �?#C��� '� �L ��� <��� "#�� !L�?� j#C�� 

 ���#?. 45;           ) 4�C>��
 �3� ����� �?\�� �C��
 '� �?X�^ "#C#L
 j�a� 4���-��            <5>; kCA>� j>��L ) x>I(�� 2�Z#� �C��
 5I-�� ���

��� .L   <��C]� �����L +���� 4�'�C#         2+'�>�)��� 2����>K l��IX �� +�
 �C>>;� �>>Z�� ) +r�>>E�I\	�#� 2+'�)�A>>L ���� �>>� . +)�>>^ 4�'�>>C#L

��P�)           g)�C]?L ��5I�� ���L 2��)�\#� 5G �#X�� �?*� '� ����
    ���>>� 2B>>��I� �>>��� ��>>n�� ) ��5>>I�� ���>>. 24�>>� !L�>>?� )

 �� +���a#]E���  5;�� .y��#��  �' b�H#Hq	      4�'�C#L '� <��aC�� +)��� +��
  �>�� <5; ��n-� �I%E l��IX ��)No et al.,2007� Rodriguez et

al.,2008 .( 4�C-�' z*X      ) ��� <��� �{I� 5#s�?L)�5#� N�    �@�- '� 
��- �� +�CL�� campestris   Xanthomonas �>� |��3C��  ��>;. 

           eA>-� �>� !L�?� +��5^�) j��; 5���L�� �?
 "�� �?X� ��C���  '� �	���
<�>>#n-'  j��>>; 5���L�>>� +�>>	 +�>>�2 ) '�-�>>� 5>>^�) 1 5#>>�� 5>>^�) 

�� N#-�L�?�  5>;��) Zhao et al.,2009( .  J>F� b�#X��>� '�  4�
b��%@ �  '� �� :  Q�� �C�'�\]�) ��n��   J��� k��D '�       b�>%#L�	 �� �IL

    ��5���L�� �?
 �Z�� ) �#;    <��eE� v�� �	���^ +��5��
 2     �� +��5>��
 ) 
#�� }���;+5��   5>;�� )GarcõÂa-Ochoaa et al.,2000(.   &5>�

      5#E�	 4�\�� ����� 2�eE��� "��   J>L N#	�#�)�
 ����     M�>(    �>� �>�
        �>�P�) ���� ����'�� ) 4�'�C#L 24�C-�' 2"#E�I�� B#L�	     �>\�!#� +�>�

#;�-�*- ��)�\#� ) ���#* ����  5;��.  

�	� 	 ����  
�  
����  

     �#; 2��)P
 "�� ��JL    M�()5/05X��  �>��(  (     NA>� �#>; )
          4�>#I� �)�� �>I%E l��I>X �L�; '� ���( 4)5� ) �-�>� (    �>#F	 �>#�)��

5-5���� ."#E�I�� z*X )Frutafit TEX! ( �L�>; '� Sensus  5>I?�
               �L�>; '� 4�>C-�' ) 4�'�>C#L z*>X ) 5>; �#F	Sigma-Aldrich 

5-5>>; +��5>>��� .+��>>n	 �	��C>>�� )811L (N>>#	�#�)�
 �	��C>>�� ) 
Lactobacillus acidophilus) 5La- (   �L�>; ��5>I��*- '�

5-5; +��5��� 4��F	 �� "]-�� "#C]��L. 
  

 ���� 	
��  
���  +F	#� ���-�*-2 N� L# ����>?  >;#�  J>L  M�>( )5/0  5>X��  

��(� (�� �� )�  +��*^ ��3� ���. <��� ) 5e� '� ��#45 �� ���  + �)5>^ 
45 ���� C-��� 2����  ���>
  >;#�  w>
  ~�>(     4� �>� <�)!>�� )  }>��	 

�#�]\ J�     <�'5; .wt� �#s�?L)�5#��5  +��E�I#2" 4�C-�' ) L# 4�'�>C 
k���� �� f�D ��'��A  �)g)5�1 (<�)!�� ) �	  $cC>��  j>��L  J>� <�' 
5-5; .�� ��5L '� 	#����* �� ���  +90 ���� C-��� ����  �>�  b5>� 10 

.�# �>H  ��C>��
�<! <5>>; )  w>
 '�  N>I� 45>>;  �>	  �>�� +40 �>>��� 
C-��� ���� ���	��C��+ ��n	  +) �)�
#	�#N 5La- �� �-�*- ��  ���>G� 
����55-. wt� �-�*- ��  �>�  ��	�>��\-� 40  �>���  C-�>��  ���>�  j>HCI� 
����5-5 .w
 '� ��#45 pH �� 6/4  �>-�*-  �>�  �>� �  g�>�3 5  �>��� 

C-�>>�� ���>>� g�>>HC-� <��� 5-5>>;. w>>
 '� >>D �<�)� -�>>�' �>>e�#" 
��'��� +�� �'Q )��� +4� �� b��X ����.  
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�  
�
�� �  ��
��� �
���Lactobacillus acidophilus 


� 	���� �� �����  
5��" ��,I� N� ��� '� �� �-�*- ���� �� 9 �# >?� E# �>C  g�>?q� 
4�Ct
 �	�) )1/05X��( $�?3� ) c��L �����I\ ����5 .'�  �>�  2�>.� 

N� �#?� E#�C �� ?
#� ��+ )�^+  >q�#}  �A>L MRS-Agar  �>� 
<��*� 15/05X�� Oxgall-bile jHCI� 5; . �*� ?
 >#�  �>� �� 37 
���� C-��� ���� �� b5� 72 �@�� �� b��X '��� +�-�3��� ����  +
5-5; ) wt� ��5e	 �I��
 �� �� �� ?
#� 
��*; ����5) Vinerola

et al.,1999(.  
  
������ �
� ��
��� !"��#$"	% ���&�  

 )�'�\]��C  ���>[ + �>�  <��aC>�� '� ) >��C��\] aL)��# 5>?  g5>� 
)Brookfield DV�+ (  ���>� ���� �>\ )  ��>-  t>��#g5I 2LV  

<��*;) 64 ) 63( �� 30 �H#.� �� �)� �� b5� 30 -�R#� <'�5-� �#� +5; 
Chiavaro et al., 2007).(  

  
'( �
���)� �
*�& +

��  

     �)5^ 
)� "�� ��40-30  �-�*- ���      �)� �� ��g 1250 ��   +���
10  �C-�� ����       b5>� �� ����10   >� �>H#.�     ) 5>���� r�a��C-�WHC 

jX�^              �>-�*- �>#E)� 4') �>� <5; �5� M��� �%]- 5X�� b��X ��  
5���� �%��q� ���� )Koegb et al., 1998(.  
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������ �
� ��
��� '( ����� �)�
��-
. (  
�� ��" 
)� �)5^ 40-30 ��� '� �-�*- �� �� �)� g 222 �� �� +

10 ���� C-��� ���� �� b5� 10.�#�H �C-���ar� ����5 ) �# >��I#w 
jX�^ �� b��X 5X�� �%]- Jn^ '�� ���l &�a; �5� <5;  �>� 4') 

E)� >#�  �>-�*-  �>���  �%>��q� ��� >�5 )Paranell-clunies et al., 
1998(.  
  
������  	%"�
�� ��
�  

<'�5-�      �?� ���5-�C�� k%D ���� �C�5#�� +�#�     +�>� <��*; 4���� 
695 ) 28525; ��n-� .  

  
�$0 ���"�
�  

�'�   }��	 2�]^ ����'�� 4� 9        ���>�'�� +��� ) 5; ��n-� B?D)��
JeD N#-)5� 4��'� '� 9 5; <��aC�� �q��.   

  

�4�"	 ! 56�
7 
��(� 
+��� �eE��� �#R�	  �%]>-  z*>X  +�>�  T>?C3� )  ��5>H� 4�  �>� ) 
"#>>I�*� 4�>>�' +��5>>FZ- '� f�>>D ��>>�� +B>>L��) Combined 
Design( <��aC�� 5����.      #L�	 �>,- ���>� g5�        $�>?3� g5>� '� �>%

)Mixture (          J��>� �>� +�)��>� g5>� ) �)� ����      �)� �>��� �I>L
�� 5;�� .+��� �^��D ����'� ) !#E�-� <��� �� '� ��- ��!�� SAS 4r�) 

1/9 <��aC�� ��� 5�)g)5�1(.  
  

��� 	 ��
��  
8
��
�!�9 �
��� �
���  

  �CL�� '� �\��     �� JF� ��#]� +��<��)���  +��     �>a^ �\#	�>#�)�
 
e	��5      �� g��q� +��5FZ- �D �� N#	�#�)�
  5;�� .     !#E�>-� �� ���	 ��

<���  ���F- g5� ��+�H�N#	�#�)�
   �E��e� b��X �� ��15; "##e	 .  

)5062.10()91734.10()438838.8(
)483196.1()528648.2()32853.4()21095.6()06329.1(

)999369.0()16755.6()35851.18()05168.13()19881.18()(

DCAEBADBA
ECDCEBDBEA

DACACBAprobioticLn

������������
���������������

������������

            )1(  
 �E��e� ��1 2A 2 B2C  2D 2E       "#E�>I�� ��5>H� �Z-�A>- B>#	�	 ��

      >; <�)!�� 4�C-�' ��5H� 2<5; <�)!��          2<5>; <�)!>�� 4�'�>C#L ��5>H� 2<5
�� +��5FZ- 4��' ) <5; <�)!�� z*X �?L ��5H� 5I;��.  

    g5� �\I�� �� ���	 ��       �>Ie� +��>�� ��qE '� v��   ��� )01/0 �= (
) <���  
'��� �5@ +����)Lack of fit (�Ie� �#K  "##%	 B��G ) ���

Q�� <5; fcX� )895/0Adj-R2 =   (�� �� 25;��   +��>� 4��>	  �#>
 
        ��>L <��aC>�� 4� '� N>#	�#�)�
 ��5e	 �I#� .     �� �>L �>�� �>Lu j>��.

               $�>�� +)� �>� <5>; |�� ��5>@� 2<5; �s��� bc
 ��C-�L +������*-
  4�A- ����C-�L� 4)��   ���; ��5H� <5I��    �� �eE��� ���� +��  5>;�� .

j\;1  2  �q�� ���
 �IqI�  �%]- �R�       ) 4�C-�' 2"#E�I�� b)�aC� +��
 ��5FZ- 4��'              4�'�>C#L �>��R ����>H� �� N>#	�#�)�
 
��*>; �� +3 

      z*X �?L ��5H� ) 5X��5/1     +�'� �� ��� 100 �?#�       4�A>- �#>; �C#E
          ���L ) "#E�I�� �%]- ���!�� �� 2��� <5; <���  �%]-  4�!#� 4�C-�'

  5;�La-5 ��   �C��� ���!        5>;� 4�!#� 4��' �;�� �� )La-5   ���>L
 ��� �C;�� .  +�
 4��I@ �� "#E�I��  5>;� N��q	 `@�� N#	�#� La-5 

��      5;� ���L ) ��;La-5          '� �>;�- �>E� +��5#�� l*n	 �n#C- ��
  5>>;� +��>>� 5>>I�'�#- +�>>h� ���>>� 4�!>>#� ���>>L ) �>>#*3	 ) 5>>;�

  �>� N>#	�#�)�
  5>;�� )Donkor et al.,2004(.Sadek   4���>\*� )
)2004 (  N#	�#�)�
 +�H� ���!��         4��I@ �� "#E�I�� ���^ ����) �� ��

    5-��L 
��!� �� N#	�#� +�.    j\>;2      +5>e�)� bc>
 ��C-�>L  �>R�  

�%]-    4�'�>C#L 2"#E�I�� b)�aC� +��     
��*>; �>� +��5>FZ- 4�>�' ) 
     ���R ����H� �� N#	�#�)�
  4�C-�'5/1         z*>X �>?L ��5H� ) 5X�� 5/1 

    +�'� �� ���100 �?#�       ��� <5; <��� 4�A- �#; �C#E  2�?@     �>{L� J>K�
     ���L �� �I%� b�eE��� J]#-����)�\#� 5;�      �>D �� N#	�#�)�
 +��

       5;� �%E�� ��D �� 2+��5FZ- 4��)�La-5   �-�*- ��      +�FC-� �� �� +��
 ��5FZ- 4��)�+           N>#	�#�)�
 
��*>; ) �>�� �C;�5- �-�5I( ���L 

y�%��H	     +Q�� ��� �� 106   ) 107 �Z-    ��� <5; �C;��.     <5>; <5��A�
���           %]>- �� +��5>FZ- 4��)� +�>FC-� �� �>L �       +Q�>� �>%��H	 +�>�

    5;� 4�!#� 4�'�C#LLa-5     <5; �a^ ��Q�� 5^ ��   2   b����	 &c� ��
              �>� 2��)�\#� 5G <��� N� 4��I@ �� 4�'�C#L �L "�� �� �I%� ���*@

   5;� +)�La-5         Q�*C^� �L ��5- 4�A- ��� '� �?��L ��5-���'�� b��R� 
         gr �� 4�'�>C#L w\?t>*L ��>n�� �?@ ��       w\?t>*L ) +5#>�� +�>� 

  4'��C#L– "#s'�L -    �#e.�� ���( +�� g�%?�        ��>� �>� �E��	� +��
 5>>;� '� �L5>>-� ���>>L �>>� �>>nI� ) �>>C��� ���>>L J]>>#-����)�\#�

��; �� N#	�#�)�
) Ausar et al., 2002(   4� �>Z�� g�>*C^� N� ) 
 L �L      5>;� '� ��5-���'�� �R� �� 4�'�C#    �>��� +���	��C>��2    �� }���>; 

N#	�#�)�
 5;� +��� �� ���� J�� 5IL.  
  j\;3   bc
��C-�L        �� +��5FZ- 4��' ) 4�'�C#L 24�C-�' �%]- �R�

   N#	�#�)�
 
��*;)La-5 (     "#E�>I�� �>��R ����H� �� 5/95    ) 5>X�� 
    z*X �?L ��5H�5/1     +�'� �� ��� 100 �?#�      �� 4�A- �#; �C#E    �� 25��

 5;� 4�!#� +��5FZ- b5� ���!�� La-5y�%��H	 ��� �� �a^ ��Q�� 
5;   *� ) ��� <"#I�             �>� 4�'�>C#L ���>L ) 4�>C-�' �%]>- ���!��

B#	�	 �� �nI� 5;� ���L La-5 �� ��;.  
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"�����I�2   Q�*C^�       5>;� +)� �� 4�C-�'La-5    �#R�>	      ��>� '� �>aI�

  ��� <��� 4�A-               �>� !>#- 4�'�>C#L �\#	�>#� +�>
 �#X�� ���D '� ) 
    �� w
 ��� <5#�� b�%R�       +)� �>� +�>CF� �#R�	 4�C-�' �� �%]- 5-��	

   4�A>>- ��>>� '� +��5>>FZ- 4�>>�' �>>D �� N>>#	�#�)�
 �CA>>#� �>>a^
5>>��.Akin  4���>>\*� ) )2007 ( 
��*>>; �>>L 5>>-��� 
��!>>�

Lactobacillus acidophilus  )Bifidobacterium. Lactis  
              "#E�>I�� �\#	�>#� +�
 b��R� '� �;�- �L 5; �	���' "#E�I�� 4�)!�� ��

�� 5;��) 3( . Speigel)4���\*�  )2004 (  +�>
 ���^ �� �L 5IC���
N#	�#�          -�>� <5-' ) �\#E���C� �#E�e� �� +��%F� ���3C-� +��   �>-�� �

    5>; <5��A>� �?#>����CLQ)27.( Donkor   >\*� )4��� )2006( 

*�              +�>���CL�� '� ��Q�>� ����>H� ���>^ �� �L 5-��L ��FIA#
 "#I�
           5>;� ��� "\*� ���� �� ��5#���I#�� ) ��5#Ct
 5I-�� 5;� +�)�G 

i�?#����CLQ .i�?#�)5#�� �' �         +��5#>�� ��5>H� "��	Q�>� ) <5; �	�
  5>; <5��A>� �E�) 10(. Klaver *� ) 4���>\ )1993 () Dave  & 

Shah )1997(    JF� �L 5-��L 
��!�      �>� ���>��#R�	 +����CL�� "��	 
5;� +)� Lactobacillus acidophilus   4r)�5>#� ) �C�5#>�� 2 

        5;� ) 
��*; ���L �� �?��@ �L 5IC]� 5#]L��
  i�?#>����CLQ .
5;�� �� +��5FZ- �D �� i�?#�)5#��) 7219.(  
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 ����& 	%"��#$"! +

��  
<��� !#E�-� '� jX�^ �E��e� � ���� ��' f�; � 5;�� .  

 �E��e� ��22 A 2B2C  2D 2E ��  <�)!�� "#E�I�� ��5H� �Z-�A- B#	�	
             �?L ��5H�  2<5; <�)!�� 4�'�C#L ��5H� 2<5; <�)!�� 4�C-�' ��5H� 2 <5;

�� +��5FZ- 4��' ) <5; <�)!�� z*X 5I;��.  
    �]	 "�� '� jX�^ ���C-   �� 4�A- ��         �>s��� ���>F- g5>� �L 5��

 <5;���  +�Q�� <5; fcX� "##%	 B��G )983/0Adj-R2 = ( +����)
 
'��� �5@)Lack of fit (�Ie� �#K  ����Ie� �Z-�#� �L  g5� 4��� ���

  v��    �� ��� ���. ) <���       +���>[ �C�'�\]�) ��5H� �3� ���G� ��D
�-�*- �� �� 5IL �#��	 ��.  
  j\;4    bc
 ��C-�L   �%]>- �R�      4�>C-�' 2"#E�>I�� b)�>aC� +�>� )

 +��5FZ- 4��'     +���>[ �C�'�\]>�) ��          4�'�>C#L �>��R ����>H� �� 3 
      z*X �?L ��5H� ) 5X��5/1    +�'� �� ���100 �?#�        4�A>- �#>; �>C#E

  ��� <5; <���.             ��>� �>� k>?eC� +���>[ �C�'�\]>�) "��CA#� 94 
5X��    ) "#E�I�� 3   5X��      �� +��5FZ- �#E)� +��')� �� 4�C-�'    ) 5>;��

Z- 4��' b5� ���!�� ����5F�� ���L �C�'�\]�) 4�!#� + 5���.  
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���;<� V�� 	 =
���0 ?M�)�N�� #$%� &'� )La-5 (=�0���� #�
' &��
�� ��3�"��  ����� 	 
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' &��
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���!" @ 5/1 
�0� �� J&K 100&�: &��) @���   
 

)6.10452()298.4039()5.211917(
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EBADBACBA
DCEBDBCBEADA

CABACBAityvis
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       ) 2(  

  
  25; <5��A� "#I�*�             ���>L ) "#E�>I�� �%]>- ���!>�� �>� �L 

  �C�'�\]�) 4�!#� 4�C-�' +���[    ���L   �C���       ���!>�� �>� �>E) ���
       4�!>#� ��5>#s�?L)�5#� 45>; �	��5#� ���!�� �?@ �� +��5FZ- b5�

 �' �C�'�\]�)  �� ��� <5;�       "#p	)�
 �����'�� �� $���� �	��%@ �� ��   �>�
  "#p	)�
 g��	� )-     �>� 4��' �D �� "#p	)�
  5>;��.      �>�-� �>H#H^ �� 
  �� �#*�� ����       +��5>FZ- 4��)� �>D �� g��q� �#a#L �a^ 25;��

�� 5;�� . }��	 ��)P
 "�� Akin) 4���\*� )2007 (   �#R�>	 +)� �>�
      �) +)� �� 5I. ) "#E�I�� 4�!#���P          <5>; ��>n-� �IC]>� ) ���� +��

   ) ���  ��� 4�A- ���C-         �C�'�\]>�) ���!>�� B%� "#E�I�� ���!�� �L 
�� b�%#L�	 ����) 3(. Kip)�-���\*�  )2006 (  �>L 5-��� 
��!� !#-

    ���� �� +���[ �C�'�\]�) 2"#E�I�� 4�!#� ���!�� ��JL  M�( �%]-
 �-�*- ��    �Z�� +��     �� "#E�I�� '� ) 5; �	���' 4��I@        ��>- <5>I�� ���>. 

    5>-�� ���-��	 �L 25-���              ) �E�?>� |��>� +��5���L�>� �>?
 �>� 45>;
"#p	)�
      �� �nI� ) ������ �� ��   �a� �C��� ��n��        ��>; �>� �>	)18 .(

4�*�    �L��Dj\;5  �� <5��A���;       "#E�I�� �%]- ���!�� �� �( ���
)        �>�' �>;�� �>� �>E) <5>; JL �C�'�\]�) 4�!#� 4�'�C#L ���L  4

    ��� �C;�� ���!�� �C�'�\]�) 4�!#� "�����I�  ��     �>��� �n#C- 4��	2 
     �\]�) �a^ �� "#E�I�� ) 4�'�C#L'    <��>� k>��� �C�       4��)� �>D ) 5>-�

          J��>� ) B>��I� �>���� +��� +�CA#� �X�� +��5FZ-  �I>L   +�>�

 �>�� �C;�� ���) �#; b�%#L�	 �� �%��I�. Rodriguez  4���>\*� ) 
)2008 (   ��L �� �n#C- �� #L +�#�   <�#� �%#�) "#E�I�� 24�'�C   �� ��   5>#E�	 

  ��L 
��!� 2����5-          �>��� �C�'�\]>�) ���!>�� `@�� 4�'�C#L �L 
�>>� ��>>; )24.( Toneli  4���>>\*� ))2007 (S>>	 +)� �>>� "#E�>>I�� �#R

 bQ��>>q� �� �� �C�'�\]>>�) ���!>>��J>>L  M�>>( �� �>>��( 4)5>>� )
\; 2���Q��bc ���� ) ��  5-��L 
��!� ��)29(.  

  j\;6  �� 4�A-    �>L 5��            ���>L ) 4�>C-�' 5>X�� ���!>�� �>� 
4�'�C#L   N>#	�����L �R� )   �)� �>���(    �>�� �C>;��     �C�'�\]>�) �5>C��  
���!��   L wt� )   ��  ���   25>���          �� +��5>FZ- b5>� ���!>�� �>E) 

   � �R�� �C�'�\]�) ���!�� ��� <�� .     �;�- 5-��	 �� �C�'�\]�) ���L
  '�     � �� 4�C-�' +Q�� �,?K ���)        �>e*n	 ��>� <5>�5
 ��n�� ) }#q1 
)J���   4�C-�' �IL-4�C-�'(    5;�� 5���L�� �?
 "��  .      yc%>. �>L ���-�>*�

    5; <��;� 4� �� !#-2       4�>�' �>;�� �� �C�'�\]�) ���!��   2    �>� $�>���
   2��5#s�?L)�5#� 45; �	��5#� j��\	           N>� ��>n�� ) M� �CA>#� M�>�

     Jn]>I� ) �>���I\� ����     �>� �>	   5>;�� .Guggisberg   ) 4���>\*� 
)2009 ( -��� 4�A-5 ���!��  �%]-  #E�I��     <��>eE� v�� ��#]� �R� "  �>� +� 

                 B%>� "#E�>I�� ���!>�� ) �>�� �C>;�� �]>^ ) �\�r�>E�s� ����
������������������������������������������������������������
1 - Self Aggregation 
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 �>��� ��%F� ) �Ca� ���!��      ��>; �>� g��>q� �� 45>; +�)13.( 
David 4���>>\*� ) )2005 (  +��5>>#s�?L)�5#� �>>L 5>>-��L 
��!>>�

 ���� ) 4�C-�' j{� �e#%D�� �C�'�\]�) ���!�� B%�   ��>;)8( .EI- 
Sayed    4���\*� ))2002 (        �� 4�>C-�' +�#���L �� �L 5-��L 
��!�
  ���01/0                '� �>;�- �>L ��� 4�A>- �� �C�'�\]>�) "��CA>#� 5>X��
J��� "#p	)�
 �� 4�C-�' �IL  ��� �#; +��)11.(  

  


*�& +

��'( �
���)� �  
 � �>>#a#L "#>>#e	 �� J>>F� +�>>���CL�� '� �>>\ �>>#��[ �>>��� 

   M� +��5FZ-WHC) (�� 5;�� .       +'�� ��'� +)� �� j���@ '� +��#]�
              2Q�>� �C�5#>�� 2�.�>- +��5I���� �?*� '� 5-���� �#R�	 ���� �� ���

     <�#K ) 2+��5FZ- +��� 2"#p	)�
 ��5H�.     <��� !#E�-� '� jX�^ �E��e�    �>�
�� ��' f�; �� 5;��.  
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 �!" 5/1 
�0� �� J&K100@���  &�: &��)  
  

)3(           )88076.2(
)3340662.0()11994.1()65574.0()54215.15()28153.0(

)19509.0()38757.12()72435.3()12383.6()28476229.4()(
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���
���������������
�������������

  
 �E��e� ��3 2A 2 B2C  2D2 E��        "#E�>I�� ��5>H� �Z-�A>- B>#	�	

                2<5>; <�)!>�� 4�'�C#L��5>H� 2<5>; <�)!>�� 4�>C-�' ��5H� 2<5; <�)!��
�� +��5FZ- 4��' ) <5; <�)!�� z*X �?L ��5H� 5I;��.  

+���� <5; �s��� g5� Lack of fit) 
'��� �5@( 4��Ie� �#K  ��� 
 <5; fcX� "##%	 B��G ))Adj R2( ����� 4� 888/0 �>�     �>L 5>;��

4�A- <5I��        �� v�� g5� +5����L ) �A3� ���G�  5;�� �L  ��  4��	
    �I#� �#
 +���     M� +��5>FZ- �>#��[ ��5H�      ��>L <��aC>�� 4� '�  .�� 

j>>L2 �!>>���� �>>#4�! WHC �� �>>FC-� +4��)� ��5>>FZ-+ 5>>I-�� 
 2+���[ �C�'�\]�) $���� �� �!���� �#4�! �# �>	��5  45>; )  j>��L 

45; �#�	��5 45; �#�5s�?L)#��5 �� 5;�� .j\;72     bc
 ��C-�L  �>R�
�%]-                �>� +��5>FZ- 4�>�' ) 4�>C-�' 2"#E�>I�� b)�>aC� +��  �>#��[

   M� +��5FZ-     4�'�C#L ���R ����H� ��3       z*X �?L ��5H� ) 5X�� 5/1 
    +�'� �� ���100 �?#�           �>�� <5>; <��� 4�A>- �#>; �C#E  �>L 2  4�A>- 

�� 5�� �� �� �%]- '� �� z*X  �>�  ��>L  �>C�� 2 h	 >##b�� WHC  �>� 
�;�� 4��' �� D  �4��)� ��5FZ-  +����  +5-)�  �C%]>-  �>��R  <��>� ) 

R�	#� Ie�� ���  +�C;�5- ��� ) �� �)5q� 25/96-5/95 5X��  ��E�I#" 
) 5/1-75/0  5X��  �#4�CA �#4�! WHC <5��A�  5>;. ��  j\>;82 
h	##b�� ]�#�� 
#�#<5 �	 ��� )  ��  �!>����  b5>�  ��5>FZ-+2 � >#4�! 

WHC �#�CA �� ��;  .'� ��D  ��� �!����  �%]>- �� E�>I#" )  ���>L 
�%]- L#4�'�C h	##b�� 4�5I( j��.  F��	   ��� � >#4�! WHC  4�A>- 

<��� <5A- ���  "�����I� 2 ��  4��>	  �>?@ 4� ��  �!>���� �# >���5#4� 
�#s�?L)�5#��5 ) ��[#� ��5FZ-  +�	Q�� M� �]-�� .��  �%]>-  �>� +

Q��  +L#4�'�C �%]- ��  ��E�I#" � >#4�!  WHC   y�C%]>-  �	Q�>�  <��>� 
��� .�L $����  �>�  b��>R� �#r�I >�C]  ��#s�?L)�5 >#��5  �>�  5>*���Z 

�� 5;��  .4�*� �L��D �� j\;9    �%]- �R� bc
 ��C-�L     24�>C-�' +��
  +��5FZ- 4��' ) 4�'�C#L  4�!>#� ��WHC     "#E�>I�� �>��R ����>H� ��

5/95 5X��       z*X �?L ��5H� ) 5/1  +�'� �� ���100#��?    #>; �>C#E� �� 
4�A- <��� <5; 2��� �� �%]- ��  +Q��  + 4�>C-�' ) L# 4�'�>C � >#4�! 

WHC ���L �C;�� ��� ) �� ��� y��)5^ 1   5X��  4�>C-�' ) 25/3 
5X�� L#4�'�C �#4�! WHC �� �FC-�+ 4��)� ��5FZ-  �	Q�>��"  <��>� 
��� .�!���� �%]- ��E�I#" ) ���L  4�>C-�'  �5>C��  B%>�  �!>���� ) 

wt�  ��>L� WHC  <5>; )  �!>����  b5>�  ��5>FZ-+ ��  �!>���� 
WHC R�	#� �;�� �L yQ�*C^� �� E�#j  j>��L  45>; �# �>	��5  45>; 

�#s�?L)�5#��5 �� D  �b5� ��5FZ-  +) ?��. >#�  ��5>FZ-  +� >#�CA M� 
���. Kip  ) 4���\*� )2006 (
��!� 5-��� �L �� E�>I#"  �>�  4��>I@ 

�N  j��@ M� ��C���1 �� 5;��.  
  

�
�� ?��

@�	%" ��
���%
� 7��A   
       "#s'�>L ���>^ �� �>e#%D �C�5#��    b�a]>� 2�>�      ) +5#>�� +�>�

������������������������������������������������������������
1 - Water-structuring agent 
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b��C#�     �� �#; �� ����� +�� 5;�� .     �e>��	 �C�5#>�� �\#E�^ ��   �>C���
�]� ���	��C�� }��	 N#CLQ 5#�� 5#E�	 '� �;�-.  

 <��� !#E�-�              �� 4�#>���C#	 j>��. �C�5#>�� �>L ��� 4�A- ����'� ��
�-�*-   +�� L ����J   N#	�#�)�
 M�(  �� ��    �E��e� �� 4��	 ��'   T#X�	 
��L.  

�E��e� �� 4 2A 2 B2C  2D 2E        "#E�>I�� ��5>H� �Z-�A>- B>#	�	 �>�

                2<5>; <�)!>�� 4�'�>C#L ��5>H� 2<5; <�)!�� 4�C-�' ��5H� 2 <5; <�)!��
�� +��5FZ- 4��' ) <5; <�)!�� z*X �?L ��5H� 5I;��.  

 g5� �\I�� �� ���	 ��v��  p-valueJL   '� �>	0001/0  ) �]>� 
*��?@ �� "#I�"C;��   
'��� �5@)Lack of fit (  ��� �>Ie� �>#K  )

     <5>; fc>X� "#>#%	 B��>G)988/0Adj-R2 = (    �Z-�A>- j>L �� 
�Ie�  ��� 4����� 4�#���C#	 j��. �C�5#�� b��##h	 g5� 5;��.  
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��)�N�?M =
���0 	 
�0= ���;<�
 &� WHC �� �
���& #�
' ��=�0��3�"��  	 ����� �� @�!"  5/1J&K 

�� �0�
100���@ )�&� :�&  
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>�:8 - ����!�����
� VXG &'� #$%� 
� 
��)�N�?M ��=�0�� 	 =
�0 ���;<�
&�  WHC�� �
���& #�
' =
���0 5/1�"��  	 ����� �� @�!" 5/1 

J&K �� �0�
100���@ )�&� :�&  
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�:>9- ����!� ����
� VXG &'� #$%� 
� 
?=
���0 ��=�0�� 	 =
�0 ���;<�
 &� WHC �� �
���& #�
' ��)�N�M 5/95�"��  	 ����� �� @�!"  5/1 

J&K �� �0�
100���@ )�&� :�& 
  

)4       ()415.394(
)339638.5()9777.22()7748.326()796164.3()265086.6(

)0193.135()4538.189()71073.52()9002.20()46793.92(

CBA
ECEBCBEADA

CABACBAAcidity

����
���������������

������������

  
   j\; ��102             �>� +��5>FZ- b5>� ) 4�>C-�' 2"#E�I�� bc
 ��C-�L

 � b��##h	   4�'�C#L ���R ����H� �� �C�5#�3 5>X��    z*>X ��5>H� ) 5/1 
     ��� <5; <��� 4�A- �� ��� .    4��' �;�� ��     <5>; ���' �C�5#�� 4�!#�

  *� ) ���            ���!>�� �� 4�>C-�' ���>L ) "#E�I�� �%]- ���!�� "#I�
   ��� �C;�� �#R�	 �C�5#�� .         N>��q	 B%>� "#E�>I�� 4�)!�� �	��%@ ��

 5>>;�La-5� �>>n#C- �� ) <5>>;   +'�>>���� ) �\#C#E�>>p	)�
 �>>#E�e
       ��C#	 j��. �C�5#�� ���!�� B%� ��'� �I#�� +��5#��   �>� 4�#>�    2��>;

"�����I�  �>�                 ) 4�#>���C#	 j>��. �C�5#>�� 4�>#� �>��� �>n#C- 4��>	
    ���� ��>�) �*#HC]>� �>���� ��'� �>I#�� +��5#��) Sendra et al., 

2008.(    5>C�� 4�'�>C#L ���>L ) "#E�I�� �%]- ���!�� ��  ) ���!>�� �
              <�)� �>;�� �>� ��5>n� �L ��� <5; <5��A� �C�5#�� ���L wt�

     ��� <5; �	���' �C�5#�� 4�!#� +��5FZ-)  j\>;11( .   ���!>�� �>?@
5I���� �C�5#�� w
-'�� +5#�� 1      �>#*3	 5>I���� �>���� '� �>;�- �>L

   �CI� +���	��C�� }��	 '�CLQ       g��3� +��� �� ���� N#	�#�)�
 ) 
�� 5;�� )Donkor et al., 2006.( 4�*�     �>?@ �>� 5>; <��;� �L��D

  )�
 �>#E�e� ���!>��    �>� ��>�' �C�5#>�� 2�\#C#E�>p	  2��>; �>��D '�  
Lactobacillus acidophilus �� �� j��*	  ���� �C�5#>�� �CA#� ���!

   "#I�*� ) N#	�#� +�
     �� g�>CIL `@�� ��� 5>I�  w>
 -    '�>� +5#>��  
N#	�#�)�
 �� �� '� �#� �C�5#�� '� ) 5-�;�� +�#��?� 5^  5IIL .De 

������������������������������������������������������������
1- Post-acidification 

Souza Oliveira  4���>>\*� ))2009 (��FIA>>#
 �������	  4�)!>>��
 y�X��� '�CL)���Z#E�         `>@�� �#>; �� N#	�#� +�
 5I-�� ')�C]L� �?
 

               5>I���� ���>L ) ��>� }���; �� +��5FZ- �D �� 4� +��5��
 ��%F�
  �� +5e� 4��L +5#��  ��;)9 .( j\; ��12     �>�� <5>; <��� 4�A>-

  �L   4�C-�' �%]- ������ ��         ���>L �C�5#>�� 4�!#� 4�'�C#L ���L ) 
   �� �L ��� �C;��            �C�5#>�� 5>#E�	 �� 4�>C-�' z*X ���� �n#C- 4��	

H-   y��5n� ) ���5- �A    Z- 4��' �;�� ��       �	��>�' �C�5#>�� 4�!#� +��5F
��� <5;.  

  
��

+ D9"�� 5E� 

'�����  �]^  ��H- e	##" <5IIL �� E�%H�#� <��)���   +�>�  >K�� ��
���� .w
 '� E�-�#! <��� ��  +��'��� ��?e� 5; �L "#� �
�
�  >?L  �) 
hC�#��� +�)��� +���� JL  M�(�)�
#	�#N ����� '�� ���.�� ���:  

�� �E��e� 5 2A 2 B2C 2 D2 E  �� 	�	 >#B  �Z-�A>-  ��5>H� �� E�>I#" 
<�)!�� <5; 2 ��5H� 4�C-�' <�)!�� 2<5;  ��5>H� L# 4�'�>C  <�)!>��  2<5>;  

�5H�� ?L �z*X <�)!�� <5; ) 4��' ��5FZ- +�� 5I;��.  
�� g5� " �Ie�  ��� <���   +���� )          Q�>� <5>; fc>X� "#>#%	 B��G 

)936/0Adj-R2 =  ()     
'��>� �5>@)Lack of fit( K  ># >Ie� ��  ���
�� 5;�� .j\; 132��C-�L bc
 ��E�I#2" 4�C-�' )  4�>�'  ��5>FZ-  + �>� 

�
�
� ?L  ��� ��H��� ���R L# 4�'�>C 3  5>X��  )  ��5>H�  >?L  � z*>X 
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5/1��� �� �'�  +100 �#?� E#�C  >;#� ��  4�A>- <���  �>��.   ���!>�� �>� 
   �]>^ ���>�'�� 4�!#� 4�C-�' ���L ) "#E�I�� �%]-  �)� �>��� �>R� 

   �� 4�A- �� ���#hC�    5��  �L   ���!�� �5C��  )  wt�  ��� �C;�� ���L2 
yQ�*C^�      �>,?K '� <��aC�� j#E� ��          �� "#E�>I�� +Q�>� +�>�  g��>q�

��    �� B%� �L 5;��  �I; �C��� ��n "��#>; ��#]� JeD )   g��>q� �� 
�� ���� "#I�*� ) 2 �� �!���� 4��' ��  >D �4��)�  ��5>FZ- +� >#4�! 

�
�
�  >?L  �' >��	��  <5>;  �>��  . j\>; 14 ) 15  "#>I�*�   4�A>- 
�� 5I�� �L �!���� b5� ��5FZ-  +�� �!���� �
�
� ?L  � �>-�*-  �>� 

R�	#� C%{�  � �C>;��  �>��.  �>�  	��>%@  � �>�  �!>����  4�>�'  >D  �4��)� 
��5FZ-+2 �#4�! �
�
� ?L  �'��	�� <5; ��� �L  Q�>*C^�  �>�  2�>?@ 

��'� '�� +���� <��e� �� D �4��)� ��5FZ- +�� 5;��) Flamme et
al., 2000 .(  
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' ��=�0�� 3 �"�� 	 ����� �� @�!"  

5/1 J&K �� �0�
100 ���@ )�&� :�&  
  

	-
�� �
F�� G"��� ����   
��;� F� }# ��� �I+   ���
 N	 N	    *- �� ���     �>ZE� 4��I@ �� 4��	+ 

  E�	 �F� B��I�#  �)�
 ���� 5#	�#  NJL     M�>(    �>��� �>,- �� .' >� ��
��;� F� }# �� �I�+     ��� ��� "\*� 2���
 N� +   � �>��
 �   ��>; �>Z� }

5@�]��-+ � � 5IL ��n .����I�� �� "� ��; 5���    �ZE� 4��I@ �� �� +  ���� 
��e��      ��*	 4�\�� 5^ �	 �L ��L � ���
       �>G� �q- �� �� ����  A>3�� 

F�#�*- �I�5.  
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)��I#F�   +'������#\�  ��!>�� +  ��>� + e	  #>#    ��>; 4��>L "� }
C
�# ��� J*� � 5I� 5;�� .� ���bc
��C-�L 
)� " ��+  )� �>� T>?C3� + 

    �H�I� ) �C��� ���. J� �+    ��*	 ) b��3A� �L � ���
      <��)��>� �� ��
��     F� �H�I� 4��I@ �� 25IL# ��e� �I� � � ����   ) �I#F�   +'��   &5>� ��

Q��           2+���>[ �C�'�\]>�) 4�!>#� �{L�5>^ 2N>#	�#�)�
 
��*; "��	 
            �� �C�5#>�� ) �]^ '�#C�� �{L�5^ 2M� +��5FZ- �#?��. 4�!#� �{L�5^

  <�)5q�100-80                4�>�' �{L�5>^ "C��>� �>,- �� �>� N>#-�� �>��� 

+��5FZ-5���� ��n-� .  
�*].      j\; �� �L ����16           2�>�� <5>; �3A>� ��' x>-� ��
 I� �Z-�A-H��  �I#F�  5#s�?L)�5#� �I#F� ��5H� b��3A� ��1   �>� ��>� 

  +�'�100 �?#�        5>#s�?L)�5#� �I#F� B#L�	 ) �#; �C#E   �)5>^ ��  4/93 
   2"#E�I�� 5X��6/0     ) 4�C-�' 5X�� 6    5;�� �� 4�'�C#L 5X�� .   ���	 ��

          5>#E�	 +��>� B��I� ) �I#F� }���; 2���C- "�� ��     N>#	�#�)�
 �>��� 
JL  M�(5; <��)� j�u g)5� ����� <.  

  



134     ���� ����� �� �
� !����8 ����� !2 !��"#$�% 1391  

A: Inulin
100.000

B: Xanthan
9.000

C: Chitosan
9.000

0.000 0.000

91.000

Overlay Plot

Viscosity: 5000

Acidity: 105

Acidity: 105

Ln(Synersis): 2

Ln(Synersis): 2

Ln(Synersis): 2

Sensory score: 7

3

2

  
>�:16-  J��F VXG ����
� ]��&: ;N�;� 
0
%�&,�)�F �N��	&G #B
� ��F��EC&� D�   

 0	� ��15 �!" ����� 	 1mg/100ml    
  

�	��2- ��
�� 
0
%;N�;���)�F ]��&:   
Desirability  Sensory  

score  
N 

probiotic  Acidity  Viscosity  E(days)  D(mg/100ml)  C(%)  B(%)  A(%)  

80/0  26/11  67/7  log 
cfu /g   100 82/8863  15 00/1  00/6  6/0  43/93  

  
�	��3-����  /�G 	 @^�
�05 

� =��B_��&, �� ��: @N��  

� 
0
%;N�;�C&� D� E�F���	&G  #B
� 

Response variables Predicted values Experimental values 
counts of  La-5 67/7 ± 26/0  log cfu /g  63/7  log cfu /g 

Apparent viscosity 8864± 1174 cp 8500 cp 
WHC 76± 54/14  % 77% 
acidity 100± 76/3  °D 95°D 

Overall acceptability score 25/11 ± 76/1  11 
   

  
H
9 	-
�� G"��� I"�J� ! ��
�� ��� �-
�  

   ��,I� �� g5� ����'��  ��    �qX 4��L 5#��	 )    }���; �I#F�   +'�>�
    >; �>I#� �#
        ���>� 5>��� �>��#hC� �>I#F� B>#L�	 2<5   ���>. ���>�'� 

�� ���� .  *- ��,I� "�5��-�        <5>; �Lu }���; �� k���� ����    �I>
 �� 
 �#F	 ���\	     ���� ���. ����'� ���� )  .��  g)5>�3  >��H� ]   "#Z-�>#� �

      <5; �I#� �#
 ) <5; ����'� ��5@�2 �>� 4�A-     g5>� �>L 5>��   +�>�
; �C����� ��IC�� j��. ) �%Ce� <5 5I;��.  

  
�`��� 
&�K  

 BL�� f�D)Combined design(   5>����L f�>D N� 4��I@ �� 2
  g5�  ��  JC]#� +'��              �>I#F� B>#L�	 "#>#e	 ) ����>K <5>#�#
 +�>�

       N>#	�#�)�
 �>��� �� ��5#s�?L)�5#� J>L     M�>(    5>; �C��I>;.    �>�  
 !#E�>>-� �>>� �>>��	 �>>� �?L��>>D<��� +'�]>>FI#F� )  2�>>� �>>I#F� ��5>>H� 

  5#s�?L)�5#�1  �>�      +�'� �>� �100  �>?#�           �>I#F� B>#L�	 ) �#>; �>C#E
 5>>#s�?L)�5#�4/93 2"#E�>>I�� 5>>X�� 6/0 ) 4�>>C-�' 5>>X�� 6 5>>X�� 

 5>>���� "#>>#e	 4�'�>>C#L . 2�C�5#>>�� 2�C�'�\]>>�)WHC �>>#e*� )
              �>;�� '� 5>e� �>I#F� }���; �� <5; 5#E�	 ���� N#	�#�)�
15  ')� 

��    ����� B#	�	8864  �
 �C-�� �  2'100      2N>#-�� �>��� 5/76    5>X��  )
67/7log cfu /g  5���� �I#� �#
 .  �>� "�����>I�    '� 4��>	  ) "#E�>I��

    <��*� �� 4�'�C#L   +�C*L ��5H�   ��P�) ��%F� �F� 4�C-�'   ���� +��
 N#	�#�)�
JL  M�(��L <��aC��  .  

  
  

  8864 :������	�
 cp�

WHC:� 76,5% �

 : ��
���
�� ����� 7.67 

log cfu /g 
  11,25  :�	� �������  

1� ��



��'
$��( �)�*+,/ 0'%	'$��� 4*�5 �'7	% ��� :�;...      135  

  
a�
N� 

���5-�C�� �?�  <��*; 24����659 :  ) �#;<��)��� 4� +��-���� -��P�)  
)� ) �� ��4���� �CeIX b�H#Hq	 ) ���5-�C�� �]��� 24��'� +.  
���5-�C�� �?�  <��*; 24����2852 :  ) �#;<��)��� 4� +��- ) �C�5#�� "##e	 pH 2 4���� �CeIX b�H#Hq	 ) ���5-�C�� �]���.  

Akin, M.B., Akin, M.S. and Kirmaci, Z., 2007, Effects of inulin and sugar levels on the viability yogurt and probiotic 
bacteria and the physical and sensory characteristics in probiotic ice cream. Food Chemistry,104,93-99. 

Aryana, K.J., Plauche, S., Rao, R.M., Mcgrew, P. and  Shah, N.P., 2007, Fat-Free Plain Yogurt Manufactured with 
Inulins of Various Chain Lengths and Lactobacillus acidophilus. Journal of Food  Science,72,79-84.  

Ausar, S. F., Passalacqua, N., Castagna, L.F., Bianco, I.D. and  Beltramo, D.M., 2002, Growth of milk fermentative 
bacteria in the presence of chitosan for potential use in cheese making. International Dairy    Journal,12,899-906. 

Chiavaro, E., Vittadini, E. and Corradini, C., 2007, Physicochemical characterization and stability inulin gels. Europe 
Food Research Technology,225,85 –94.  

Dave, R.I. and Shah, N.P.,1997, Viability  of yoghurt and probiotic bacteria in yoghurts made from commericial starter 
cultures. International Dairy Journal,7,31-41. 

David, W. E. and Rosalind, E. M., 2005, Interactions of polysaccharide stabilisers with casein aggregates in stirred 
skim-milk yoghurt. International Dairy Journal, 15, 1175–1183. 

De Souza Oliveira, R.P., Perego, P., Converti, A. and De Oliveira, M.N.,2009, Effect of inulin on growth and 
acidification performance of different probiotic bacteria in co-cultures and mixed culture with Streptococcus 
thermophilus. Journal of Food Engineering,91,133–139. 

Donkor, O.N ., Nilmini, S.L.I ., Stolic, P. , Vasiljevic, T. and  Shah, N.P. ,2007, Survival and activity of   selected 
probiotic organisms in set-type  yoghurt during cold storage. International Dairy Journal, 17, 657–665. 

El-Sayed, E.M., Abd El-Gawad, I.A., Murad, H.A. and Salah, S.H.,2002, Utilization of laboratory-produced xanthan 
gum in the manufacture of yogurt and soy yogurt. Europe Food Research Technoogyl,215,298 –304.  

GarcõÂa-Ochoaa,F.,  Santosa, , V.E.  Casasb, J.A.  and GoÂmez, E., 2000,  Xanthan gum: production   recovery, and 
properties. Biotechnology Advances, 18 ,549-579. 

Guggisberg, D., Cuthbert-Steven, J., Piccinali, P., tikofer, U. Bu. and Eberhard, P., 2009,  Rheological, microstructural 
and sensory characterization of low-fat and whole milk set yoghurt as influenced by inulin addition.  International 
Dairy Journal, 19,107–115. 

Guven, M., Yasar, K., Karaca, O.B. and  Hayaloglou, A. A., 2005,The effect of inulin as a fat replacer    on the quality 
of set-type low-fat yogurt manufacture. International Journal of Dairy Technology.58:180-184.  

Harwalkar, V.R. & Kalab, M., 1986, Food Microstructure, 5,287. 
Heenana, C.N., Adamsa, M.C., Hoskena, R.W. and Fleet, G.H., 2004, Survival and sensory acceptability  of probiotic 

microorganisms in a nonfermented frozen vegetarian dessert. LWT,37,461-466.  
Isleten, M. and Karagul-Yuceer, Y., 2006, Effects of Dried Dairy Ingredients on Physical and Sensory Properties of 

Nonfat Yogurt.  Journal of Dairy Science, 89,2865 –2872. 
Kip, P., Meyer, D. and  Jellema, R.H., 2006, Inulins improve sensoric and textural properties of low-fat yoghurts. 

International Dairy Journal,16,1098 –1103.  
Klaver, F.A., Kingma, F. and Weerkamp, A.H.,1993, Growth and survival of bifidobacteria in milk. Netherlands Mil 

and Dairy Journal,47,151-164. 
Koegb, M.K. and Okennedy, B.T.,1998, Rheoligy of stirred yoghurt as affected by added milk fat2 protein and 

hydrocolloids. Journal of Food Science,3,108 -110.
No, H.K., Meyers, S.P., Prinyawiwatkul, W. and XU, Z., 2007, Applications of Chitosan for Improvementof Quality 

and Shelf Life of Foods: A Review. Journal of Food Science  72:R87-R100. 
Ozer, D., Akin, S. and Ozer, B., 2005, Effect of inulin and lactulose on survival of Lactobacillus acidophilus La-5 and 

Bifidobacterium bifidum BB-02 in acidophilus-bifidus yoghurt. Food Science and Technology International ,11(1), 
19 –24.  

Parnell-Clunies, E., Kakuda, Y., deMan, J. M. and Cazzola, F.,1988, Gelation profiles of yoghurt as affected by heat 
treatment of milk. Journal of Dairy Science, 71, 582–588. 

Rodriguez, M.S., Montero, M., Dello Staffolo, M., Bevilacqua, A. and Albertengo, A.,2008, Chitosan influence on 
glucose and calcium availability from yogurt: In vitro comparative study with plants fibre. Carbohydrate Polymers, 
74,797 –801.

Sadek, Z.I., El-Shafei, K. and  Murad, H.A.,2004, Utilization of xanthan gum and inulin as prebiotics for lactic acid 
bacteria. Egyptian Conference for Dairy Science and Technology, Egyptian Society of    Dairy Science, pp,269 –
275. 

Sendra, E., Fayos, F., Lario, Y., Ferna´ndez-Lo´pez,J., Sayas-Barbera´ ,E. and  Pe´rez-Alvarez, J.A.  2008, 
Incorporation of citrus fibers in fermented milk containing probiotic bacteria. Food  Microbiology, 25,13 21. 



136     ���� ����� �� �
� !����8 ����� !2 !��"#$�% 1391  

Spiegel, J.E., Rose, R., Karabell, P., Frankos, V.H. and Schmitt, D.F., 2004, Safety and benefits of  
fructooligosaccharides as food ingredients. Food Technology, 48,61 –65.  

Ta´ rrega, A. and Costel, E., 2006, Effect of inulin addition on rheological and sensory properties of fat- free starch-
based dairy desserts. International Dairy Journal,16,1104 –1112.

Toneli, J.T.C.L., Mu¨ rr, F.E.X., Martinelli, P., Fabbro, I.M.D. and  Park, K.J., 2007, Optimization of a  physical 
concentration process for inulin. Journal of Food Engineering, 80,832 838. 

Zhao, R., Sun, J., M.O.H. and Zhu, Y.,2007, Analysis of functional properties of Lactobacillus acidophilus. World 
Journal of Microbiology and Biotechnolog,23,195 –200.

Zhao, Q., Zhao, M., Yang, B. and Chun Cui, A., 2009, Effect of xanthan gum on the physical properties and textural 
characteristics of whipped cream. Food Chemistry,116,624 –628. 

Vinerola, C.G. and Reinhemir,  J.A., 1999, Culture media enumeration of Bifidobacterium bifium and lactobacillus 
acidophilusin the presence of yoghurt bacteria,  International  Dairy Journal,9,497-505. 

  


