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������� �	��� ���� �*�������� ��� �

�� ���	
� ���� � ���� ���	 ������ ������ � 	! �"#��$� %�&$ 	!'��� ()*+, %-$ 	!

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

0���	
� ���� %�+/ !��	 ��1$� ���!+2 %-$ 	! �"#��$� %�&$ 	! 

�����

!�	! 3�* 45)6�*�� �! �,)7 �$8  �"!+*�� � "
9� �:)�+, 3	��� �* ;)<,�+= . "!	+2	 � 3	�&�#�� ��	
� 4�?� �!

�� 3#� �@� �* ��:A� ���� �)��, +,!�# ;)<,�+= #	 %!B��	 ����*�!� . ��)�� "@�)�	 �C, ��� ;)<,�+=

�� 	�	! 	� "��+D!�	! !�E� ��1��!��F� 3� #	 %!B��	 �! �	 ���*.

            !�G:1* 3G�)E	�� � 3G� 	# HCG� �! I�)�� �* ��� ;)<,�+= "!+&�C� J	�� (�	 %��!+/ �K� �@�L= ;�	 �!    

�*� .      MNG� �1O �! 3� 	#(X) P  �PQ/P  �P�/P   � S�/P  �G��!      3G�)E	�� � (C)    T�NG� �! P �P�/P �PU/P � P�/P

�� �*�#�	 V� �)6�, ()2+W � ;)<,�+= ()6X7 Y�+D ����#�&5�� �V� "�	��= ZB� � �� %!B��	 ���!.

    � �C  !	! 3$  "��� [��      "@%)P = C �%PQ/P = X( �%)P�/P = C �%PQ/P = X (  �G)6�, ()2+W ;�+�$)* "	�	!

   �� !�* V�   � �C  ;)�`C@%)P�/P = C  �%S�/P = X (        !	! 3$  !�� #	 	� V� "�	��= 3	a)� ;�+�$)* .  3	a)� ;�+,b*

  �GGGG �C  �! (GGGG)6X7  "GGGG@%)P = C �%S�/P = X( �%)PU/P = C �%S�/P = X( �%)P�/P = C �%S�/P = X ( �

%)P�/P = X (�� %��!.

��	
�� ���:�� �3� 	# ���� ;)<,�+= �6�a�		EV� �)6�, ()2+W �V� "�	��= �3�)

������� 

       ��= � ;)<,�+= ���	
� !	�� #	 "�)5* �!    �c�, Z��� �* �����

 !�	! !�E� .         �G* 1�)<,�+= #	 �"�)���� ��	
� !	�� 3�)�b��+2 �!

         	��)@�*+� #	 � V� �)6�, � �/���� 3�)56��	 J	�� d)6!,  �* 1

  %��@! �	�e � f� %� �	�1-  3	����� %!B��	!�� .  ;G�	 +* %�X�

            YG��� ���G� � (2* ��	
� g!� �! 1,	��)@�*+� � 1�)<,�+=

�� !A�	 ����]S �h[.

��       ;)<,�+= ���	� #	 3	�,� ��=      (G)6X7 i+��� "	+* �����

  �6? ���$, �;)<,�+=         %!B�G�	 V� � 3�)56��	 "�	��= � 3�� "	

  !+�]�[ .  ��= 3!+� �2D	��     +G= i�G�F� �* ����    �GCA, #	 ;)<,

         ;)<,�+G= ���	� 3!+� !��F� d)6! �* ;)<,�+= "16�&6�� !�#�

               ����#�&G5�� ��	aG2	 G� � �	!�G* "G1@�+/ jGB7 � �;)<,�+=

�� "+)/��E ���]Q[.

   �G� "#/ "1*:7 �e	� �! �;)<,�+= #	 d�7 V�       �G� �G�*

      �k7	 ;)<,�+= "�7 ��� #	 ��#  ��b *�� !�� .  d)&G$, "	+*

* �68� Z:,&� i�l5� ir.ac.Hamidy_z@modares

        mNK 	 � f� �! d7 d*e ��* ;)<,�+= �V�   ��b , ��* +�
= "	

        ��C  !A�	 	�@ � f� � )� MN� �! %��:5O .    %�G� d)&$, 4�)2

      #	 "+)/�G�E "	+G* �#b ���#�&5�� � �2� �&) &� Z��e ��*

     ��* 	�	! 	� 3� 3�� %�= .         i!GK, !GA�	 ��	�G�= V� �)6�, "	+*

)*             (G�	 "��+GD G16�&6�� ;)G* �/��:5O � mNK 	 ()�*e ;

]n[             %�G1� �* V� d)&$, �! %�C� �8  �! 1�)<,�+= ��� ��N* o

 � �	!]p[:

V6	     (         ;)* �FN� �$� ��FN� iK2 d�� 3	��� �* ;)<,�+=

�� �@� 	� 	�@ � ����@!.

f     (           Y:G� �� G)� MN� �! %��:5O 4�)2 !A�	 +r	�! ;)<,�+=

�� f:7 "�	��=!��.

               3	aG)� G* sG:,�	 �! t�:G5  ���G� ;)<,�+G= V� Z)��u�    

�� 3� ()6X7 ��*]U �v[ ���� ;)<,�+= V� �)6�, ()2+W tXw� o

        �� ��	a2	 4C�a�� �7 , ;)<,�+= 3	a)� ��	a2	 *    xyG� � �*�

 �� �@��*� .    ���G� ;)<,�+G= �G6�a�	 i��F� "	+* 4C�a�� �7

n�!   (�	 ��]�[ .           �G* �bG* ;)<,�+G= �	�8� �! V� 3	a)� �@�

          �G� i��F�G  !	�� ��z7 � ;)<,�+= ()6X7 �@� d)6!  �G�*

]SP[.
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QS

8���2�� � 1�&� 

8����1��9 ��&�� : �#

 %!�� "	+*     +�!8� #	 � �)��  "#�P  �PQ/. �P�/. � S�/. � 3� 	# 

P �P�/. �PU/. � P�/P�� �GG��!	 � 3GG�)ES/p  �GG6�a�	 �GG��!

   ��� ;)<,�+=(SPI1)           +�G� #	 �Gu{$� � (*r +�!8� �2D	 �* 

  �� %!B��	 1) !�a2	 .   �� � 3� 	# �;)<,�+=	      |G� I�)G�� �* 3�)E

 ��� 3aC@             s�G�{� dG�� ��Gk �G* "�!�G= !	�� J�u{� �	!

             �G�� (G�! �* (�	��&� � ;-C@ "�!�= �Y),+, ;�	 �* o� �� .

 i��F� �)1, �! �!�= ;�	�� ��2+/ �� �* 1$��#� �A 	 "	+*.

8�8�"+����2 � "�+;�* :��<+�� 9 

8�8��� =� :���+�> (FS)8

              +G* ��G� ;)<,�+G= �G6�a�	 #	 dG�7 3�)5 y��� V� "�	��=

      3�# �! �! �8)e! Y57�P   � ShP       "#G� %!G�� #	 xG= �G8)e! 

�� �:�F� +�# i��+2 }*N� � �C :

)��S(V∆/t∆VFS 0 ×=

∆t         3�# (�
/ #	 x= V� 4A7 Z	+))9, �P   � ShP   �G8)e! 

(∆t) � V0 �)6�	 V� 4A7 )+B� 3�# �! (�� ��*]S �Sh[.

 %#	� 	 "	+*     "+)/FS       �G* �!�G= #	 �G �C  +G@ 	�G�*	 ��G �C  �! 

  (:5 S : �/p) �!�= :f� ( 3aC@ *AEG  �! �G) r d1O Z�� �* 

�� %!# 41* ~���� ��! .� ��{�� ��a� d�	! ���2X* d�7 ��

    V� 4A7 �)  ���#� ��+� �! (%#	� 	      #	 �GK* t	!�A� o�� "+)/

  (�
/�P   � ShP          �:G�F� VG� 4A7 ����#� ��+� #	 �8)e! 

��!+/ .     i�G�+2 � !	��	 ;�	 #	 %!B��	 * xy���S �FS  �:G�F� 

 ��]SS �Sh[.

8�8�8���+ &�4+� ?��@5 

 %#	� 	 "	+* �&5�� "+)/ � �C  ���#     �G�)B��+* +�C�#�&G5�� #	 @�

  i��DV-11      ��,	 "�! �! � �� %!B��	  *  i��)y�	 Q   %�C� S  � 

  (�+�rpmSh  �� �A 	  .    (:G5  �G* �!�G= ����#� �A 	 "	+*

S :�/p) �!�= :f� (�� s��{� . V� !A�	 #	 "+)/��E ����� �*

  %#	� 	 �! N� YE�� �� !�#�� ���#�&5�� "+)/��  3aGC@ #	 !

 �� %!B��	 �5)k�9�]S� �SQ �Sn[.

1. Soy Protein Isolate
2. Foam stability 
3. Brookfield
4. Spindle

8�8�6� =� ���&5 A�*�B (FC)C

             3!aGC@ #	 �GK* ��G�2X* "�)6�, V� 4A7 �V� �)6�, ()2+W

     �� �8)e! |� Z�� �* i��F���* .      3aC@ * ���� #	 ��)K� 4A7

     �� %!aC@ �8)e! |� Z�� �*!�� .    #	 �GK* � dG:e �4A7 mX��	

   �! Z��� �* �3!aC@             3G)* VG� �G)6�, (G)2+W 3	�G�� �G* ��

�� !��]Sh[.

8�8�D��+&# ?�E5��> ���;+� A��FG ��;�� ?��@5 

  3?�+GG�)  (GG)6X7 x��GG 	 #	 �;)<,�+GG= (GG)6X7 ;)GG)K, "	+GG*
p (NS)�GG� %!B�GG�	 !�GG� .%#	�GG 	 (GG1E "+GG)/NS ��� #	 

!��2!	+*U  �� %!B��	  .    �G� ��� ;G�	 #	 %!B�G�	 G*   3	aG)� 3	�G,

�+�)  !+� ;))K, %!� �! 	� 3?]Sp[.

            I�)�� �* �(�� 4)  Z�� �* f� * �!�= ����#� �A 	 "	+*    

          (�	��&� �K�� �Y),+, ;�	 �* � � �� s��{� �5)k�9� 3aC@

  ��� (�! �* .� �C        Z�G� �G* �!�E�� "@Sn     ?�B�+� G� �G8)e! 

  � ��)g * Q�nP .(              dG� �! � mBG� #G2 �! 3?�+G�)  ;)G)K, *

C     �GG�!+/ ;)GG)K, ;)<,�+GG= (GG)6X7 3	aGG)� ��GG �]Sp[ . "	+GG*

%#	� 	               �G* mBG� #G2 3?�+G�)  � �G �C  d� 3?�+�)  3	a)� "+)/

        �G� #)  !�	� ��	 i��F� �)1, �* �!��2!	+* ��� �G�* .  i�G�F�

            !�	� �G�	 ;)<,�+G= #	 �Gu{$� � VG��{� "1���� �!�	� ��	

  G� (G�	 "�/ ;)��:6�� "	+G*   G�	 �G�F�� �G)1,   %-�G�! !�	� �

   �� �� �* +����2�+�&y�	!�� . "16��F� f
E 3	a)� #	 %!B��	 *

             "	+G* 3� #	 �G� ��� (�! �* Y��� � �)�+/� �6!K� !�	� ��	

�� %!B��	 � �C  d� � mB� #2 3?�+�)  3	a)� ;))K,.

6�HI� � J+��� 

6�����+ &�4+� �� �����  �!� 

    �! �� ��N C@  d&�S �@$�   �G� %        VG��{� T�NG� +Gr	 �!�G�

  3� 	#(X)          �	!�K� �T�N� �C, �! "��� �F6 #	 ���#�&5�� +* 

��  ��*)PS/P(p< .         (G�� �G* ���#�&5�� �HC� 3	a)� ��	a2	 *

�� !�# "�)���� !	�� ;�	 ���, � f� f
E ��	a2	 !��]SU[.

6�8�=� :���+�> �� �����  �!� 

    �* �E�, *d&�  "@h   � � �=        �HCG� 3	a)� ��	a2	 * V� "�	�

�� 	�)= ��	a2	��� . 3� 	# T�N� #	 �zK* �! mX��	 ;�	(X) 

5. Foam Capacity (FC)
6. Nitrogen Solubility
7. Bradford
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Q�

K� "�GG�� +GG�  #	GG� ��	!)PS/P(p<  ��	aGG2	 +GG�	 ;GG�	 (GG�� � 

�� � �)��  ���#�&5�� ��*]n[.
6�6�?�E5��> A��FG �� �����  �!� 

   d&� �* �E�, * Q         �3G� 	# 3	aG)� ��	aG2	 * NS     	�G)= ��	aG2	 

��                � ;)<,�+G= �G* �G)�������)@ 3�G� dGu�� 3� (G�� �� ���

 (�	 ;)<,�+= f��� #	 "+)/��E]Sh[.

0

1

2

3

4

5
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x(0 %) x(.04 %) x(.09 %) x(.13 %)
3� 	# ���!

3?
�+

�) 
 (

)6X
7 

��
�! b

a

cd

K�2D3?�+�)  ()6X7 ���! +* 3� 	# +r	

6�D�=� ���&5 A�*�B �� �����  �!� 

  d&� �! �� ��N C@ n�� %�@$�      +Gr	 �"�G�� �GF6 #	 �!�G�

    3� 	# V��{� T�N�(X)         �T�NG� +w�	 �! V� �)6�, ()2+W +* 

 �� �	!�K�  ��*)PS/P(p< .     3	a)� ��	a2	 * a)  V� �)6�, ()2+W

 	a2	 �3� 	# �� ��          ;)<,�+G= (G)6X7 ��	aG2	 �+�	 ;�	 (�� o�*�

    (�	 HC� 3!�a2	 * %	+C@ .       !	�G� +)r�, (F, �V� �)6�, ()2+W

          V� �)6�, ()2+W �i��F�  !	�� 3	a)� ��	a2	 * �(�	 i��F� 

�� !�# V� �)6�, ()2+W �3� 	# ��	a2	 * � 4� !��]U �v[.
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a

bb
c

K�2C �)6�, ()2+W +* 3� 	# +r	� �)��  V�

6�C���+ &�4+� �� ��������� �!� 

 d&� }*N�p          V��{� T�N� �x ��	� a)6 � [��  �* �E�, * � 

 3GGGG�)E	��(C)  !�	! ���#�&GGGG5�� +GGGG* "�	!GGGG�K� +)r�GGGG, 

)PS/P(p<             ��	aG2	 �3G�)E	�� 3	aG)� ��	aG2	 G* ���#�&5�� � 

��                 G, �GA)�  �! � ��G� f
GE iG: ! �G* ���#�&G5�� o�G*� ���
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QQ

                 !G�# HCG� 3	aG)� ��	aG2	 G* +Gr	 ;�	 � ��2� ��	a2	 @�)������ !��]SU[.
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6�L�=� :���+�> �� ��������� �!� 

   d&� �* �E�, *  "@U   � v        �HCG� 3	a)� ��	a2	 * V� "�	��= 

           �� ��G1O MNG� �! G1�, mX��	 ;�	 ���2� b*     +G�  #	 3G�)E	

  �	!GG�K� "�GG��)PS/P(p<   ��	aGG2	 +GG�	 ;GG�	 (GG�� � (GG�	 

    "�	�G�= ;)G* 4)8�5� s:,�	 !�E� d)6! �* �� �)��  ���#�&5��

   �� ���#�&5�� � V���* .      ��b 3�� %�= #	 ���#�&5�� ��	a2	

           !A�	 +-�! m+k #	 � %!+� "+)/��E f:7 %��@! d)&$, �# 

 "�	��= �* %��:5O 4�)2�� |C� V� ���]n �p[.
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Qn

K�27 3�# �! � �)��  V� "�	��= +* 3�)E	�� +r	ShP�8)e! 
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