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T-�! l� '���� 89 � �� S2 �� �����"� 1�="��M   89 ����� 34�56! u��,� ) #�� "- K�"� �9 �����
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   '�A, LA&C � ��<! � �b� �.R� 3� ��5: -�0*9 s0/ � �� S2 �� P���� T�%,�U�M '-�<>� � XX6!
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�> "- � �� S2 1� �"�H92 Q��: -�0*9 s0/ �-�! ��� �� �-�J%/� 8M �b���+ "- �N��9 .R� 1�= �-"�

 E��<>� �" �= �-"���> ��� ����� K�"� �/ l� �� '��� �! --�� 34�56! ��� �UC �� �H %^#�,��"�

-�- E=�M �" �*,2 3�?��p '�< ! �
�- 1�/ �� � -�-  .  
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T��� � ��   ��� +)�$�<,2 -�X?,� �� �)!2 ./)9(  )�-�� �-�J%/� .  1�A!- "- � �� S2 ��)%9�"-C   wf    8A9

 3)!hf )+ �-�- 3"��C 8X D- .     S2 1�A*� P���� sA/��! '� A/�"���,- s0A/ "�M�! ��"��C )����>

       �A *!� �� S2 1�A*� P���� '-�- S�A/" '�AH!� .A*F ��4 _���A+ sA ��� ��� 89 � )�-�� �! � ��          

)+ �! . 89 � �� S2 1�!- '),�/" �� V� �8!�-�"-C ��e)�-�� �-�<>� '2 89 ./�! 1�*+�/ � . �� V�

 -�)C 3)! 89 � $R� @$� .��/) j<�� �� PH -�)C 89a/�(� T�%,�U�M   1� $R� � �� S2 �� P����

 {�J��%,�/ _/��)fff 8X D- "- "�-  (  �A �� S2 �� �A
," ) J/ S�/" 3"�� 89    "- � )A�-�� �)AF

 .>�� "��D �-�J%/� -"�! d�")� 89 � 1"�)*
, j�kR�)h.(  

S~ 8,�$, ) #�� K�" :  

"- �E=�N� ��� FWPC    T�%,�AU�M �A�         "- nA�%R! 1�*%0AU, �A9 1�A $R� �A �� S2 �A� P����

"�M 89 �$%&! "- 1) #�� K��# '�, '� /4�!�>  �)+ ) #�� 1�= 8,�$, 1�=�� 3� ��5: � )+ �-�9

�� ;%/�� `," �B,  ��<! � L?] �'�,  ��),�F . ��5:� .>�9�   j�A56! 1�!�"2 �� 86��" � �k$= �

)�-�� �/"�9 .  

           K�" � '� A/4�!�> lA� �A9 K��A# '�A, �"��M 1�* ���,�, ��M� )�,�$= �� !�" �$%&! ����,�, "-

) #�� -�+ �! ) #�� �%9�[ r�%0U, .  �A0��X� '� A/4�!�> �9 �$%&! '�, :a/h   -"2 ����A� M)   )A�"- �A9

 -�)C .9�]"ha )�"-( �S2 ����� M l� �e/e  � ��� + K�F ���hg --�� �! ) #�� l$, ���  .  

     ; *� 1��9   l� �9 � )+ 8%R�" � �� $: '<$= "- �)+ �"�+� 1�*%0U, �9 '� /4�!�> -��! �� $:

 -�)C �� .9�[ "�-ha )+ �-� L= 89 8X D- . ; *� �� V�  � $:     @A$� ���A> '� A/4�!�> 8A9 8F�� �9

.>���� 3"�� 1� � 8,�( .    �A0��X� '�� �A9 �H(�AM 1�*%$UD 89 � $: 8M s ��� ��)9eff   ��A�

 -�)C 3)! 1��9 � )�-�� L UX�ha    8A9 �A $: "- 1���� @H+ s/��! .#�C l� -�&�� 1��9 8X D-

)+ 8%+��� -�: j�C .F < ! 1��9 '�, ) #�� .*F � $: 1�= 8,�( V^/)+ .��)= �> 1�� . ��� "-

     8A9 � )A+ EAR� sA/��! �%!�Rp �9 � .:���H� ��"�� 89 ./- l$M �9 � $: 1�= 8,�( �.$UD

.>�� "��D �> '�:�( "��, 1��9 �B, -"�! cbU! '�, @H+ .  

     �W X6� ��� "-FWPC    cb/ d�� "-f  �af  �ga � �hff   -"�A! S2 ��<
��F �,�� "�b9 )�"-

#�� .*F �-�J%/�)�-�� � $: )  ."- �= T-�! )�"- �9 � $: 1�= 8,�$, ; �M �j�C   ) #�� �%9�[ l�:
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     �A9 "�)AX! �A�� � )A�-�� 80/�6! < , ��%,�U�M W��] �� � $: 89 �)+ 8>�p� l�: T-�! )�"- "�)X!

 '-�<>�)+ '��0F � �� S2 -)&! . .#�C "- j��! 1��9af      � S2 1�A&9 �A �� S2 ���<
��AF )A�"-

 � $: ����� M l� ) #�� .*F) 1��Cahf T-�! ���   lA�:(    "�)AX! ��eff     �S2 �A/ �A/eee    

 �/ �/)eff  +ee ( �� �� S2zff  -�)C � -"2 ���g  � l$, ���}/f  �-�J%/� ��� + K�F ���

)�-�� .�)X! "- ���<
��F )�"- �J� ");,�$,  )=�+(  �A�� 8M )+ ) #�� � �� S2 �� �-�J%/� '�)9 '�, �

-�9 �$%&! 1) #�� '�, '�$= �D�� "- j�56! . .#�C"-hff   �A $: ) #�� .*F< , ���<
��F )�"-

T�%,�U�M �� �*�� S2 1�&9  )�-�� �-�J%/� 1� $R� � �� S2 �� P����    .  

�~  � �$M 1�*,�!�2 ��&,� �J M) @,��:(  

�$M 1�*,�!�2:   8%�) /�  � �k$= �  � P���� ��9�( ���� )!�F -��! )�"- '�< ! �8?#�b! ���"-

S�%M"- �)+ 8|�"� K�" W9�b! A.O.A.C. )a  (.>���� ��&,� .PH  �� �-�J%/� �9 < ,PH   j�A% &�- �%!

)+ 1� � ���),� .  

 @,�� '�!�2)j�56! �H %^#�,��"� 3� ��5: �/"�9:(      3� A��5: ���A%$*! .$AUD ��� "-

@!�+ K��# '�, �H %^#�,��"� : _/�� 86��" � �`," �.>�9 �L?]a  �9���"� � �/"�9 -"�! . U�,�� -�>

.>�� "��D . �6 F�� '�!�2 l� W��] �� �= 8,�$, �D�� "-)l ,�)= .U� (   ),)A+ 8AU��X! �
�)H� �9

 �=��:�B, ��> ���$= 89 �= 8,�$, 8M s ��� ��� 89     -��A>� �A�� 8A9 "�M�A! �UC Q��: �9���"� .*F

        ���A9� �AB, -"�A! �AUC Q��A: �� lA� �A= 89 �=-�� %!� v�/� �9 �" -�: �B, �*%U �,�� � )+ �-�-

)�%+�-.  1� 8bX, .J= '�!�2 l� 3"�� 89 �9���"� �&��� "-~   ��)  +    S�A: "� AU9 �A� )A9 "� U9 (

� 3"�� E��!�2 -"�! �J M Q��: �� l� �= 1��9  � �9�A��"� -"�! d��%, ��=-�� %!� �� V� � .>���

.>�� "��D @ �6� � 8�<&� .  

-~ T�6, ��= �-�- < #�,2 K�"  �=-�� %!� 8,�$, ���%*9 '-�M oR�! � ���*, :  

-   WA�?� 1� ��A$, 3�J� �� l� �= 89 ��B, -"�! �J M 3�J� �� l� �= . $=� v�/� �9 �&��� "

�%� 9 8M L?] 89 8M 1"�b9 �.>�� T�$, .+�- �" . $=� ���f T�$, .>�9 �f   T�A$, �=�A� � `," �

ha T�$, < , '�, �b� �� 86��" �  ha  ��M�)C "�$ � �= u�$&! "- 8M )+ �-�-hff  .U,��� �! �� %!�

-"�2 ./- 89.  
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 )A�-�� ����� �="�$ � . ��A9       cbA/ 8A/ "- LA?] -"�A! "- �A="�$ � �A�� �j�A�! 1 :A �B� � C   ��%A:�       

cb/ "- 8M ���= 8,�$, 89 �)�%+�- �! �
�)H� �9 1"�- ��?! A T�$, )�%>�� �! "��D   @!�M�f  8A9  �

1�= 8,�$, B  T�$,ef ���� "- 8M ���= 8,�$, 89 � C .>�� �$, W�?� 1� ��$, � = )�%>�� �! "��D  .  

  

���� *+� ) ,  

-cb/ d�� "- 1� $R� � �� S2 �� P���� T�%,�U�M 1� �"�H9 89 8F�� �9 �W X6� ��� ":        

f %)W1( �ea  %)W2( �af  %)W3( �ga %)W4(  �hff   %)W5(  �*���!�2 ��&,� � '�, '� /4�!�> "-

 "��H� 8/ "-)T1(  �)T2( � �)T3(  r���$&!ha  ) #�� K��# '�, 1�= 8,�$, "�9� 
,� ! 8!�-� "- � )+      

��$,  cb/ "- �H,�- '�!�2 _/�� � �>-�5� r�!�M 1�*M��9 E��!�2 W��] �� �)!2 ./- 89 1�=a %

 T"�$+ j�)F "- �/"�9 ��� d��%, 8M ),)�-�� 8U��X! �
�)H� �9 h ./� �)+ �-"�2 . ./� �M� '���+

 �= � 
,� ! 89 Y�9�! j�)F ��� "- �)+ �-"�2 -)� �= 8M)+�9 �! E��!�2 "��H� 8/  .  

 

       -)� .-  
�( &��%�/ ��� 0�1 &��2� �����������	 3��4�5� &� 6���% 3	�2� !�7���% �� FWPC  

&��2�  89:  ;/��  <��  &+=	�  

W1  C                  a/f  ~  C                     f  D                /f  C               �zz/f  

W2  B                     /f  B               wzz/f  C                 zzz/f  BC            ezg/h  

W3  AB                  g/f  AB                /h  B                 a/h  AB              zz/h  

W4   A                       e/h  A                �z/h   AB                ezg/e  AB              }/h  

W5  AB                  g/f  AB            fff/h  A                 �zg/e   A                 z/e  
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 T"�$+ j�)F �� 8M 1"�b,�$=h � [G� � �� S2 n�%R! O�b/ �-�$, �)=��! '��� �!        

 8,�$, �H %^#�,��"� Q��: �!�$� 1��9 1"�- ��?!./� �-�M -�&�� '�, 1�= . �d��%, ��� v�/� �9

 1��C 1�= 8,�$, '� ! 1"�- ��?! ��%:�FWPC  �$%&! "- 1) #�� K��# '�, �� )=�+ ;,�$, �

.+�- -�F� � !�" . 8� !� ��� "- �)+ ��&,� 3�X X6� �� �
�- �:�9 d��%, )�,�$=)e � �g �} �hf(  �

U�M '-�<>� 8M )�-�� oR�! < , �&��� "-T�%,�   1"�- ��?! � [G� '�, 89 1� $R� � �� S2 �� P����

)�M �! -�&�� �= 8,�$, ;6��" � �`," �.>�9 �L?] 1��9 ."- 8M "�b,�$= �j�C �= "-  ��> j�)F

 ���<
��F )�"- E��<>� �9 ./� -�*�!FWPC  cb/ ��hff % j�56! 1�!�"2 � `," . J M

 L?] �UC Q��: -"�! "- �!� .>�� �! E��<>� 3��J%! 1-�)C �� ��%,�U�M � [G� j�56! .>�9 �

 1� �"�H9 )�"- E��<>� �9 8M 3"�� ��)9 -�9FWPC  cb/ ��ga  '�, .>�9 � L?] . J M )�"-

 ���<
��F )�"- ')+ �%� 9 �9 � E��<>�  �)%9�) cb/hff ( %.>�� �! E=�M r�-)&! . �3"�� �= 89

L?] . J M '� !   1��C 1�= 8,�$, .>�9 �ga % �hff  %T�%,�U�M   1"�- ��?! ��%:�  �� P����

)�-�
, �)=��! .  

- "�)X! E��<>� �9 8M )�-�� oR�! W X6� ��� "FWPC�   @ #- 89 j�56! `," . J M

;%/�� `," ')+ �� ���] � '�, ')+ ��) J/  )9�� �! E��<>� '2 . )�"- E��<>� ��
�= "- ����� 89

 ���<
��FFWPC  cb/ ��ga% ��: � ��� "- � .>�� �! -�0*9 �*F�� @9�D "�b9 '�, ��),�F .

 ;,�( _���+ .>�� �! E��<>� � $: 1���� ��> .#�C � )�-�� �! �*� �%%C�" � $: . E��<>� �9 �!�

 j�56! L&C '� ! ��� "- � )�-�� �! �� .J/ '�, .>�9 "�M�! )C �� �%� 9 ���<
��F )�"-

)�-�� �! �� �$F '�, � .>�� �! E=�M . �"�+� < , � XX6! �� �
�- �:�9 _/�� 8M .#�C ���

 ./� �)�-��)  z � �� (@ #- 89 r4�$%C�  "- � '�,"- � �� S2 "�--���� 1�*� P���� '�< ! E��<>� ;& �  

)+�9 �! j�56! "- 1) J#�/ 1- 1�=),�9 1-��� -�)?� @ H�� '2 .  

~  ! �=�� %!� L UX� W��] �� '�, ;,�$, ���%*9 �  ?��="�$ � n�%R! O�b/ '�:    �/"�9 �� V�

 O�b/ "- '�, 1�= 8,�$, �H %^#�,��"� Q��: 89 Y�9�! 3��$, � 
,� ! '� ! "�- ��?! ��%:� -�F�

FWPC   �AD�� "- �� 8,�$, ���%*9 '2 v�/� �9 � )�-�� L UX� "�- ��?! O�b/ � 9 �=�� %!� �8%>""�H9

 ���<
��F cb/ ���%*9FWPC )+ oR�! .�� "-  '�A ! 1"�- ��?! ��%:� 8M ��� 89 .���� �9 ��&�

  '�<A ! v�/� �9 �="�$ � '� ! �=�� %!� ��# �.+�- -�F� E��!�2 -"�! �J M 1�="�%M�> �!�$� O�b/

;,�$, ���%*9 K�" ��)9 �� )�-�� L UX� ��%:�  T�%,�U�M "�)X! �B, �� K��# '�,   � �� S2 �� P����
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�	� ��*+�"

m�! 

af

/4�!�> "- 8%>" "�H9 1� $R� --�� �>�?! '� ) T"�$+ j�)Fe .( ��
�- 3"�0� 89  W�?� �� %!� '�< !

 n�%R! O�b/ '� ! "�- ��?! ��%:� '�< ! 89 �
%U9 �= 8,�$, �J M 3� ��5: �� l� �= 89 8%>��

FWPC .+�- �="�$ � "- 8%>" "�H9 . � 
,� ! 89 Y�9�! "�- ��?! n�%R! O�b/ 89 8F�� �9 �j��! 1��9

� ! L?] 3��$, L?] 1��9 �)+ "�B�! �� %!� �%>�� �B, "- �9 � �k$= � �="�$ � ')�f �� %!�( ����� �

.>���� 3"�� @�� 3"�� 89 �=�� %!�:  

A    =              �f  

AB  =    f 

B    =    ef 

BC  =    hf 

C    =  �     

�/� �9 �=�� %!� L UX� T�6, �)+ �M� �*+�" � -��! .$UD "- 8M 8,�
,�$= l� �= 8M �% $=� v

.>���� 3"�� )�%+�- '�!�2 -"�! �J M 3�J� �� .  

 -)� > ?   �	 @= �1 A�B� ��=% �	� C�9% DE��	 �� ) &� & �F �� ��� GH�I% J�1 &��2� &� C1� ��=�%	

&9��B% ���% C"# �	��  

&��2�  89:  ;/��  <��  &+=	�  KL��=�%	  

W1   C           f   C                f   D                  f   C                  f   f  

W2  B          ef  B              ha  C                 a  BC                �  ��  

W3  AB        f  AB         a/ee  B                hf  AB              ��  a/g  

W4   A         �f  A               f  AB           a/he  AB              ��  a/}  

W5  AB        f  AB         a/ee  A                ��  A                ha  a/we  

  

9 1� �"�H9 3"��"- '�, ;,�$, ���%*9 8M .>��"- '��� �! �9�R9 ��> j�)F T)=��! �

T�%,�U�M   .0U, �9 � �� S2 �� P����ga %� ��
�= "- �-�J%/� -"�! S2 1�&9 ���<
��F; *   '�, � $:

)�2 �! ./- 89 . '�, 1�= 8,�$, �!�$� �./� �)+ �-�- '��, < , j�)F "- 8M 8,�
,�$=  �j�C �= "-

 ���<
��F n�%R! O�b/ �� �-�J%/� �9 �)+ ) #��FWPC;,�$, �9 8U��X! "- 1��4�9 "� U9 �� %!� �� �  

 )=�+)� !�" �$%&! "- 1) #�� K��# '�, (),-�9 "�-"�:�9 .  
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��9 1� �"�H9 �9 8M -�$, "�*�� '��� �! W X6� ��� �� ��M 1� � 8& %, l� "- �����9FWPC  

; *� ��
�= "- �-�J%/� -"�! S2 1�&9 K��# '�, '� /4�!�> "-   14�9 1�*%0U, "- �N��9 �� $:

) �R9 -�0*9 �*F�� @9�D "�b9 �" j�56! . J M '��� �! ����<
��F .  

  

 M���%  

h ~ O ��)�	�F .����. �,���� ;X|�� W9�b! � �� S2 1��C 1���/ ./�! ) #�� . ���*, K"�<�

���=� '��$( ) *+ ��
�,�- ���! O�]. 

e ~ -K ��,�: ." .1)=�+ �� � 1"�%/ .hwf . -�9"�M � 8 *� ��J M � �$M ���/��+�� 1�*� P��

T�%,�U�M  �> �:�9 "- � �� S22�-"� ����� 1�= . � � + .?�� �55R� E��$= � %UR,

>�2 �'2 1�= �-"�h}  ��eh '��*� �'�92 . 

 ~ �� ��0  .hg� .; *� "- �� !� s / � � �� S2 �� �-�J%/� '�H!� �/"�9  ;!�, '���� �'�,  

)*�! �/�-�> ��
�,�- �)+"� �/��+"�M. 

� ~ !u �1�x�� .O .� � ��)���F .�,�C�" v)D. hwh .�> � � + 1{�#��H�2��0# 1�= �-"� . ��(

�- 3�"��%,� ���/)*�! �/�-�> ��
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The production of Fermented whey protein concentrate (FWPC)  from whey for 

utilization in some of the bakery productes  

 

 

 

Abstract  

     In this investigation, Fermented whey protein concentrate (FWPC) was produced firstly from 

fresh sweet cheese whey. Then, different amounts of FWPC were used in the formulation of two 

bakery products and the effects of usage of FWPC on the organoleptic characteristics (includs: taste, 

texture, color, and odor) were considerd and  evaluated by 5 panelists. In this study, FWPC was 

substituted in five levels: 0 (control sample), 25, 50, 75, & 100 percents instead of water in the 

formulation of bread which produce in Ramin Research Center of Mollasani, Ahwaz, Iran. 

Furthermore, FWPC was utilized in 4 levels: 0 (control sample), ne thired, two thired and as 

complete instead of milk solids non fat  (MSNF). The results showed that with utilization of FWPC 

in bread, especialy in the substitutation ratio of  75%, all of the organoleptic characteristics of bread 

improved. Also, the results related on cake  samples were very considerable, so that there were not 

significant differences between of the substitution levels of  FWPC  with control sample ( P< 0.05 ) 

and all of the samples had good quality.   
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