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1. �	L	
�P

 MRS medium 
�>
�.�,4/ 
 -  Tryptone  2% 
 -  Yeast extract  1% 
 -  Meat extract  2% 
 -  Glucose  2% 
 -  K2HPO4  0.2% 
 -  Triammomium  citrate 0.4% 
 -  Sodium  acetate 0.5% 
 -  Tween 80  0.1% 
 -  MnSO4⋅4H2O  0.028% 
 -  MgSO4⋅7H2O  0.058% 
 -  CaCl2⋅2H2O  0.074% 
 
��.����583,�'<�
�. 5.5 �,4/0���>��/ HCl �Q,9Q,	 1 N 	E��
	:(;�<��567�'�(�2D3VC9* 121 
�;O�������/0�
�	�4�� 15 	�'� 
 
2. �	L	
�P

 MRS-Sago starch medium 
�>
�.�,4/ 
 ��3��0C+� MRS medium '�(�+*9�
`;0��C �;�
�'		7E�+��
�C��0 2% 
��.����583,�'<�
�. 
5.5 �,4/0���>��/ HCl �Q,9Q,	 1 N 	E��
	:(;�<��567�'�(�2D3VC9* 121 �;O�������/0�
�	�4�� 15 	�'� 
0E�3��.�
`;0��C�*.->	E��
�.�<��567�'�(�2D3VC9* 105 �;O�������/0 �
�	�4�� 24 5�(4�9;
<�		E�9�
'E�
��'���; 
3. �	
�

�8= Sodium e citrate buffer �4�9�Q,9Q,	 0.1 M ,pH 5.5  
 1. �+��/9 Stock A :  0.1 M citric acid (21.01 g of C6H8O7⋅ H2O in  H2O 1,000 ml) 
 2. �+��/9 Stock B :  0.1 M sodium citrate (29.41 g of C6H5O7 Na3⋅2H2O in H2O  
                                                         1,000 ml) 
 3. �C�0���>��/-�
 Stock A 14.8 9*��*�*+� )09
�.0���>��/-�
 Stock B 35.2 9*��*�*+� 
                  
��.
�*9�+�02�',�/83,�'<�
�. 100 9*��*�*+� 
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4. �	
�

�8= Stock enzyme  

    4.1 enzyme α- amylase 83,9�
*-
��9 500 /C	*++<�9*��*�*+�  
          ��/ enzyme α- amylase 9�
*-
��9 52.9 /C	*++<�9*��*
��9 
           
*-
��9  52.9 /C	*+   85,    enz.   1  9*��*
��9 
           
*-
��9  500  /C	*+      ->+,�;85,    enz.   9.45  9*��*
��9 
                  3�6��'<�
�. enz.  9.45  9*��*
��9+<�9*��*�*+� 
           5�(; enzyme α- amylase  0.189 
��9 �>��/8	0���>��/ Sodium citrate buffer 20 9*��*�*+�   
            	E��

��;)<�	 filter Q	�� 0.45 �9����9+� 80<Q4�'�()<�	
��	:(;�<��567���,4�
�.8	+C,�/�	 
      
    4.2 enzyme glucoamylase 83,9�
*-
��9 500 /C	*++<�9*��*�*+�  
          ��/ enzyme glucoamylase 9�
*-
��9 21,100 /C	*++<�
��9 
           
*-
��9 21,100 /C	*+   85,    enz.   1  
��9 
           
*-
��9  500  /C	*+      ->+,�;85,    enz.   0.024  
��9 
                  3�6��'<�
�. enz.  0.024  
��9+<�9*��*�*+� 
           5�(; enzyme glucoamylase 0.480 
��9 �>��/8	0���>��/ Sodium citrate buffer 20   
           9*��*�*+�  	E��

��;)<�	 filter Q	�� 0.45 �9����9+� 80<Q4�'�()<�	
��	:(;�<��567���,4�
�. 
           8	+C,�/�	 
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1. �	
�2�+
	5L.:
2=	F�M�	
	)
�-2�'.  ��/85,4*1� Somogyi-Nelson method (Nelson, 1944) 
 �	
�+=� 
 1. 0���>��/��
�
��� (Copper reagent) 

    �+��/9��/�>��/ Sodium Potassium Tartate 12 
��9 Na2CO3 anhydrous 24    
    
��9 NaHCO3 16 
��9 ��> Na2SO4 (anhydrous) 144 
��9 8		7E�
��(	 800 9*��*�*+� ��> 
    �+*90���>��/'�(9� CuSO4⋅5H2O 4 
��9 ��> Na2SO4 36 
��9 (�>��/8		7E�
��(	 200  
    9*��*�*+� 
<�	) )0983,�Q,�
�	 
�*9�+� 200 9*��*�*+�  +�7;'*7;�4, 1-2 4�	
<�		E��
85, 
    
��; (3�
9�+>
�	) ��>�
�.8	Q4�0�5�'�(�2D3VC9*3,�; 
2. 0���>��/�	�0�	 (Nelson reagent) �+��/9��/ 
    �>��/ (NH4) MoO4⋅4H2O 50 
��9 8		7E�
��(	 900 9*��*�*+��+*9
��
E�9>F�	�Q,9Q,	 42  
    9*��*�*+� �	83,�Q,�
�	 �+*9 Na2Has2O4⋅7H2O 3 
��9 '�(�>��/8		7E� 100 9*��*�*+� +�7;'*7; 
    �4, 1-2 4�	'�(�2D3VC9* 37 o� 
��; (3�
9�+>
�	) ��>�
�.8	Q4�0�5� 
�2\��	
 
1. �+��/9
���9�+���	Q�;	7E�+��
�C��0�Q,9Q,	 0.1, 0.2, 0.3 ��> 0.4 9*��*
��9+<� 
    9*��*�*+�8		7E�
��(	  ��/.��-20���>��/9�+���	8	3���'�0�.3����> 0.5  
    9*��*�*+� �+*90���>��/��
�
��� 0.5 9*��*�*+� +,98		7E���6�� 10 	�'� 'E�83,�/�	'�	'�  
    �+*90���>��/�	�0�	 0.5 9*��*�*+� )0983,�Q,�
�	'*7;�4,'�(�2D3VC9*3,�; 15 	�'� �+*9	7E� 
    
��(	 5 9*��*�*+� )0983,�Q,�
�	 	E��
4���<�
���C�
�6	�0;'�(�4�9/�4��6(	 520 	��	 
    �9+� �Q�/	
����0�;�4�90�9��	1��>34<�;
�*9�D	7E�+��
�C��0��>�<�
���C�
�6	 
    �0; 
2. 4*����>3�+�4�/<�;��/85,+�4�/<�;'�(�-6�-�;��,�39�>09 0.5 9*��*�*+� ��,44*����>3�+�94*1� 
    
���+��/9
���9�+���	Q�;	7E�+��
�C��0 
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y = 2.8893x

R
2
 = 0.9972
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V��'�( 1  
���9�+���		7E�+��
�C��0 
 
2.  �	
�2�+
	5L.:
2=	F+��A�
<�-��8�	
)5)	8*��&�
� 
������
.  

 �	
�+=� 
 1.  
�������4�*
�Q,9Q,	 (95% v/v) 
�*9�+� 300 9*��*�*+�   

2. ��	�'�	�����-	+� 0.8 
��9 �>��/8		7E�
��(	
�*9�+� 100 9*��*�*+� �<�/c �+*9 
  
�������4�*
'�(�+��/9�4,�;8	0���>��/��	�'�	�����-	+� QD>�+*9
�������4�*
 
  �4�9�
��3�<��/�	�	6(�;-�
9��4�9�,�	�
*�Q:7	��>�96(��9<85,;�	�4��
�.�4,8	+C,�/�	 

 �2\��	
 

1. �+��/9
���9�+���	Q�;	7E�+������+0�Q,9Q,	 0.1, 0.2, 0.3 ��> 0.4 9*��*
��9+<� 
                  9*��*�*+�8		7E�
��(	   
 2. 
��
+0���>��/��	�'�	 .��-2�;3���'���; 3����> 2 9*��*�*+� �+*9	7E�+�� 
                   ����+09�+���	�4�9�Q,9Q,	�> 0.2 9*��*�*+� 	E��
+,98		7E���6�� �2D3VC9* 100 �;O� 
                   ������/0 �
�	�4�� 10 	�'� 	E��
�5<8		7E��/�	'�	'� ��,4	E��
4���<��C�
�6	�0;'�(�4�9 
                   /�4��6(	 620 	��	�9+� 

3.  4*����>3�+�4�/<�;��/85,+�4�/<�;'�(�-6�-�;��,�39�>09 0.2 9*��*�*+� ��,44*����>3�+�94*1� 
     
���+��/9
���9�+���	Q�;	7E�+������+0 
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y = 2.0856x

R
2
 = 0.9891
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V��'�( 2  
���9�+���		7E�+������+0 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 




