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	ت: (6.4) ��

�� ��� ا���
����� ا���	��ت ا�  
    

��ة ا��� ���ھ� ���� ا	���� ���أ ���
�د ا	���� ���� ا������دة ا#"�"��   Eا� ���S  ��
 �% ���, �*)+ ا�� %� ��)'�&   ESا��*��( ��)'�& ا� )��-� )�� ا��*��.وا�01'ة ا��%.رة ��.

 )���, ا	���� ���01'ات ا������ :. و� �. �& �P  �(���(�6��4 ا��*� )��-�� ا�-  
                    k1                        k3  
 E  +  S                    ES                             E   +   P   
                    k2                         k4  

  
�� �)'ن �� ا�@��  Pو Eوا��*��( ا� )�� ��& �B"C، ا� �م )�� إھ��ل دوره �� ا��*�Iر�� �J�0� K

 4��BLا� �B�M.� ن'B(� �6�BL� )��  P �� ��ا�� ا��*�B��N ,Bإ� )BO� أن PB��� C )B�BR@�.ا". و ا��*�
: ����M &(�� P�
   -اCط.اد �

      d[ ES ]  
 -                 =    k1 [ E ] [S ]  - k2 [ ES ] -  K3 [ ES]  =    0                   (60.4)  
        d t   

 ��M.� ^�و��[ ES ] :ط.ادCا ���N �L�-  
  

                     k1 [ E ] [S ]                       [ E ] [S ] 
 [ ES ]  =                                 =                                                           (61.4)   
                      K2 + k3                                km  

  
     P�N= ( K2 + k3 ) / k1    km  ,�      km   a��b�6 c��dMichaelis Constantو��

 )�� ا��*��." &�� : (v)و� �. qr ���-  
  

              d [S ]                                      k3 [ E ] [S ]  
v  = -                  =  k3 [ ES ]   =                                                         (62.4)   

               d t                                              km  
  

 �B�M.� ,B�� )��B-� �B��# �B���� .B�s ���B
� �'Bt �� ا�Bد�� ��B�  [ E ]ا�
B.  ا	����BوھuBه ا�L��
���� ھ' �
� ،أي أن : �����wا��.��M ا�)��   ( E0 )ا��.��M ا��0�'ب ��  -�-)�y ا�
. وا�

  
  [ E0 ]  =  [ E ]  +  [ ES ]                                                                   (63.4) 

  
 �� �� ا�� �د�qr ه ا�uل ھ�z(62.4)و�}د )O
��" : ,��-  

                       [ E0 ] [S ]  
  [ ES ] =                                                                                           (64.4)  

                                                                              [S ]  +      km   
: ��� ��M )�� ا��*��  -و�)'ن ".

  
              d [S ]                                      k3 [ E0 ] [S ]   

v  = -                   =  k3 [ ES ]   =                                                        (65.4)   
               d t                                          km   +   [S ]            
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� ا�%O'ى �� ا��.�C�� �� ھuه ا�� �د����M دة��ا��� �O( إ���B� ا��*��Vs  )B(Vmax)و6& ا��*�� إ
   ��O� �6�L�  -، و�uا ��
'ل ا�� �د�� إ�, :          [S ]   >> km، وذ�+ 

Vs    =   k3 [ E0 ]                                                                             (66.4)  

O(6 �  (66.4)و   (65.4)و�.�� ا�� �د���& ��" ,��:-  

  V                       [ S  ]     
           =                                                                                           (67.4) 

  Vs                  [ S ] +  km   
  

� (8.4)و���& ا�-)( qr ا�  ��q &��V  �6[ S  ]    c��ا�� ���q 6� �)'ن�L�0.2 = km  .  
 ��6�L� �)'ن    (67.4)و��Nr 6& ا�� �د� y]أ� S [  =  km    )��ن V  =  Vs / 2  ( .  


'�( ا�� )�*� ������و ���ط ا������ : (67.4) �د��#�� ��0z �  -إ�, 6 �د�
1               km            1                  1  
          =                                  +                                                            (68.4) 
V              Vs         [ S  ]              Vs   

� �د�� �C& و�*. � ,�   Lineweaver-Burk �.ك ،  –و��
  أو

                V 
V = -                 km  +  Vs                                                                   (69.4) 

                                                                                                [ S  ]    
�t �L.ب ط.�� ا�� �د�� ، Eadie -Hofstee يدوھ� 6 �د�� ا�� ����� )O
 ـ�(68.4) و�

 V .V s . �����.� دة��  و�d &6 إ
    1                                                                         أو 

[ S  ] / V =  km / Vs  +                [ S  ]                                                (70.4)  
                                         Vs 
                                         

� �د�� د�)�'ن� ,�� t &6.ب ط.�� ا�� �د��.  Dixonو��b��L]�ـ   (68.4)وا� S  [ .  
 ��q �"ر &(��� ��B ا�-V    )��%6[ S  ]  1 /  )(B / 1و�M(9.4)   ,B�� )BO
 Vs ,km . و���

� 6& �6( و0%6��q 4 .و��"��1ام��Lا� ��%���، و��O� y���k3   &6 ��	6)�ن إ�b�د �[ E0 ]  ��q ا�
 �dد�bإ�  �% �� ��)'�& ا�%� ��  .  c��d[ ES ] ا��Cان ا�

  
  

� ا��*��(           ا�-)(  (8.4)ا�-)( �." �qr�(9.4)  �qr�1/ Vs ار�%����[ S  ] 1/  
 ��( ا�����                                  ��M.� �6[ S  ] ا���دة ا#"�"��*� ��  
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&(��  �NKM, Vmax(Vs)�ب  و��� �)( 6& ا��.���.b� &����%�V0 دة ا#"�س��  [S]و�.��M ا�

  وذ�+ �����0 ا�� �د���& أد��ه:
                                     V01V02( [S]2 –[S]1) 

        Vmax  (Vs) =                                                                              (71.4) 
  [S]2V01 –[S]1V02                                                     

                          
                                   [S]1[S]2 ( V02 – V01) 

                KM =                                                                              (72.4)  
                                     [S]2V01 –[S]1V02   

  
�)& إ�b�د ا���'"� �ـ� +�uو� KM, Vmax(Vs) ـ� ��'�
�  . KM, (Vs) 6& ا�%��  ا� ���ة ا�

   ��BBq ,BB��
BBO'ل �� �BBا� �د� �BB%�.0إن ا�  KM, Vmaxأ �BBت ھ�BB �.���BB, ا� )BBO
ن �
� إ�, ا������ت   (least-squares-fit)ا�O@.ى��r�  ا��� �4�L ا�."'م ا��01�. وا�

  

*��'"�ط�   Carbobenzoxyglycyl-L- tryptophanا��
�( ا����� �ـ : (4.4)��	ل �  ا�

Pancreatic carboxypeptidase  )�  -:  ا#���� ط�%�"���*�
  

Carbobenzoxyglycyl-L- tryptophan  + H2O 
  

                                                       Carbobenzoxyglycine  + L- tryptophan 
� �)B'�&  أد��ها������ت �.B" )���L- tryptophan  �BL�25ºC ,PH =7.5  �B����،��B ا�
BO'ل 
)�q &6  

 ..Am.Chem.Soc.73,4330(1951) R.Lumry,E.L.Smith, and R.R.Glantz.,  
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-1  ���& Lineweaver-Burk   ��qار"� ھuه ا������ت ط�%�" إ�, ط.�% �dKM, Vmax(Vs) .  
-2 �  . Eadie-Hofsteeإ��دة ا��0�K أ�rه �����0 ط.�%
-3�"'��� �Imedian   )(�10  &6 ا����
6 ��qKM, Vmax(Vs) .  

 )
  ا�
� �@.ض إI.اء ھuه ا�."'م ، s��R ول أد��ه.� �د�b��6& �� ا� ��M ا������ت  

  
20.0 15.0 10.0 5.0 2.5 [S](m M) 
15.6  16.7 18.9 27.8 14.7 1/v0(m M-1s) 
50 66.7 100 200 400 1/[S] (M-1) 
3.2 4.0 5.3 7.2 9.6 103xv0/[S](s-1) 
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-1 �  ��6& أد��ه . Lineweaver-Burk إن ا�."� �0.�%
  
  
  
   
  
  
  
  
  
  
  
  

 �  Lineweaver –Burkا�."� �0.�%
Vmax = (0.0847 ± 0.0027) m Ms-1  
KM / Vmax = ( 75.5  ± 1.8) s   and  KM  = ( 6.39  ± 0.36) m M  

  
-2  �  � �6���Eadie -Hofstee  : �0 ا�."� �0.�%
  

Vmax = ( 0.0856  ±  0.0022 ) m M s-1  
KM  = ( 6.52  ± 0.35 ) m M 

 

  
  
  
  
  
  
  
  
  
  
  
  

  
 �      Eadie –Hofsteeا�."� �0.�%

�-.ة ��q �ـ (72.4)و  (71.4)�����0 ا�� �دCت  3- ,�� )O
��, ا������ت ا�� 0�ة �   
KM, Vmax.  

0.1004 0.0900 0.0887 0.0864 0.0857 0.0840 0.0815 0.0808  0.0800 0.0720 Vmax  
8.9474 7.5000 7.0000 6.7442 6.4286 6.2500 5.3846 5.2381 5.0000 5.0000  KM,  

  إن ��q ا���'"� ھ�
Vmax = 0.0848 m Ms-1       and  KM = 6.34 m M 


