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$	�7��  1 
 . �!I��!���	�=�����*��� 

 
1.  	��!���	�=� ��	
)23�  

- *�\9/�*��(
#�,�(#��%"����9*�*:�6��(
 103±2 ¤) �	�("� 1 $�-/�(� 
- �'"\9/�*��(
#�,�(#��%"�
���/9��#�A���%���\����/"($1�� (desiccators)  
- $�-�\9/�*��(
#�,�(#��%" !�����7���'"6����,-��%�*� (Wc) 
- $�-���/*�%"�����\9/�*��(
#�,�( �	�("� 2-3 �	�( ����7���'"6����,-��%�*� (Ws) 
- �'"��*�����9*�*:�6��(
 103±2 ¤) �	�("� 16 $�-/�(�  
- �'"\9/�*��(
#�,�(�
���/9��#�A���%�� �\����/"($1�� (desiccators) �	�("� 30 ? 45 �"�, 
- $�-���'"6���
	9*(����"	����7� (W1) 
- �'"\9/�*��(
#�,�(��*�����9*�*:�6��(
 103±2 ¤) *,��	��� �	�("� 1 $�-/�(� 
- �'"\9/�*��(
#�,�(�
���/9��#�A���%���\����/"($1�� (desiccators)  �	�("� 30 ? 45 �"�, 
- $�-���'"6���
	9*(����"	����7� (W2) 
- �'")�'"!��/%"���%"�8*� W1 ��� W2 (,�%"�(%#�
� 0.005 �	�( 
- �'"�/�6"	9*���8*��/"($1���,-(,*��% 

 

	9*����/"($1�� (w/w) =   

  

2.  	��!���	�=��5	 	�� �*���*� (ASTA)  
         -      �"	#�	,�(��/*�%"����/
_,/
#�	"�6  

- $�-���/*�%"��	�("� 1 �	�( ��%����8/��	
("�	 (volumetric flask) 8�"� 100 (�. ����7���'"6����,-
��%�*� 

- #�
( Acetone !��	
("�	�	� 100 (�. 
- �
���/9���,-(1� 16-20 $�-/�(� 
- �	*��9/��	��"4�	*� No.4  
- /���%"�"	�����1�����,- 460 nm ����7��%"�,-��%�*� 
 
�"	�'"�/� 
ASTA 20  = 

Ws ? (W2 - Wc)  x 100 
Ws 

Absorbance x 16.4 x If 
Weight of sample (g) 
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3.  	��!���	�=������ CIE  

- #���#�	1-*�/���, Color Quest  
	9*(#����*(

/#�*	  
- �����	��	(�,-�$9/���, ���calibrate #�	1-*�  
- #�
(��/*�%"������"$����9/�,-�$9�'"6	��/���,�69#�A( 
- �'"�"	/���,������7��%"�,-�$9���"	/���,�1* L, a, b, C ��� h 

 
4.    	��!���	�=���	*���$	��W���# 
 
4.1 �"	#�	,�(��/*�%"�����"	/
#�	"�6  

- $�-�����	�	%*�8�"� 2000, 1000, 600, 500, 250, 125, 63 ((. ��� \"�	*� ����7���'"6����,-��%�*� 
- $�-���/*�%"� 200 �	�( ��%��������	��9"����:� 
- /"�����#�	1-*�#8�%" ���#8�%"�	�("� 20 �"�, ����$9	�����/"(#	A/�,- 2 
- $�-�����	�	%*���%��8�"� #
1-*6"�	
("�8*���/*�%"��,-���9"���%������	� 
- �'"("/
#�	"�6 �� 
 

 
 

5.  	��!���	�=�=	 moisture sorption 
- #�	,�(�"	#�(,�,-(,�/"($1����(
��_  (Relative Humidity) �%"�Z��� 
- $�-���/*�%"��	�("� 10 �	�(��%������9/ 
- �'"��9/��%���\�,-�/"($1����(
��_  (Relative Humidity) �%"�Z������z"�69��
� 
- �
���/9�	�("� 15-30 /�� 
- �'"��/*�%"�����%���\("/
#�	"�6 �%" aw ����/"($1�� 
- �	9"��	"d	�6/%"� aw ����/"($1���,-#��,-������ 
 

6("�#6�:: ��/*�%"��,-*��%���\�,-(,�/"($1����(
��_  (Relative Humidity) 	�6/%"� 93-100 �/	��% �*��*}*�  #
1-*�q*����
�(%�69#$1�*	"87�� 
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      6.  	��!���	�=�=	 ��>�	�� G!�  
a.  	�����#
�	����	#���H)9H� 	��!���	�=� 

i.  	�����#
 washing buffer 
�'" Washing buffer ��8/�("#!1*!"�#�0� 0.01 M PBS-T ���#�
(��'"���-� 900 (�. �'"6	���'"���$9���"	#!1*

!"���/*�%"� ����$9�9"� Micro ELISA plate #�A��,-*:�6��(
 5°) 
 

ii.  	�����#
 substrate solution 
��( Substrate solution A ��� substrate solution B ��*��	"�%/� 1:1 �/	#�	,�(�� 

�	
("��,-�9*��"	#�%"��������$9�"��� 1 $�-/�(� 
 

iii. �	�%!D��>�	�� G!�
	��A	� 
	9*(�$9���"	/
#�	"�6  
 

iv.  	�����#
 enzyme conjugate 
#�
( Conjugate buffer 1 (�. ������6�*�#*A��)(  �*�!�#�� 1 6�*� #8�%"#�A��9*��69 #�0�#�1�*#�,�/��� 6	1*

����6�*�87�����69#89"��� \9"�$9�(%6(��%/��,-#6�1*�"("	\#�A���6�*�#�
(���z"�69��
���9/#�A��,-*:�6��(
 5°) �'"6	��
�	����%*�� �%/�#*A��)(  �*�!�#��6�*��,-����(%��9#!1*!"�#�A��/9�,-*:�6��(
 0 °) 
 

v. Stopping Solution 

	9*(�$9���"	/
#�	"�6  

 
b. �!I� 	�� �*����#5	� 

-    $�-���/*�%"� 20 �	�( ���
��#�*	 8�"� 250 (�. 
-    #�
( 100 (�. 8*� 70%#(�_"�*� (*��	"�%/�8*���/*�%"� �%* 70%#(�_"�*� = 1:5 ) 
-    ����"��
��#�*	  ���#8�%"�
���/9  30 �"�, 
-    �	*���/*�%"��%"��	��"4�	*�#�*	  4 #�A��%/����,-�	*���%6�*���9/��*"������
� �/"(#89(89�8*��"	

�����1* 1:5 #�%"  
-    #!1*!"��"	����#�0� 1:20 #�%" ����$9�"	���"� washing buffer (0.01M PBS-T) ���#!1*!"���*��	"�%/� 

1:3 (�"	������/*�%"� 1 (�. + �"	���"� 0.01M PBS-T 3 (�.) 
 

c. �!I� 	��!���	�=� 
-    /"�����"	�$96�:(�"	���*�����%�� plate /%"!��$9�"	

4("�	5"��,-	�����/"(#89(89� �����%�"	����

��/*�%"���6�:(�� 
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-    6���"	

4("�	5"�*�d�"�*�)
� 	�����/"(#89(89��%"�Z (4-5 �/"(#89(89�) �	
("� 50 �(��	�
�	 ��
��6�:(���*� 6�:(���/"(#89(89� ���6���"	������/*�%"��,-#!1*!"���9/ �	
("� 50 �(��	�
�	 ����
6�:(���*��,-#6�1* 

-    6��#*A��)(  �*�!�#�� (AFB1-HRP conjugate) �,-#!1*!"��� Conjugate Buffer �	
("� 50 �(��	�
�	 ��
��6�:(���*� #8�%"#�A��9*� ��9/�%(�/9���,-(1� �,-*:�6��(
69*��"� 30 �"�, 

-    6���!"��	�#/�"�"	�%(��9/#��"	��6�:(���*��
������"	�/-'"6�:( 
-    �9"�6�:(���*����#�
( washing buffer (0.01M PBS-T) ����6�:(�69#�A(�:�6�:( ��9/�/-'"�
�� �'"�"	�9"�

*�%"��9*� 3 �	��� 
-    �/-'"6�:(���*����	��"4)����9/#�"�!��69� 
-    6�� substrate solution �,-#�	,�(�6(%Z �	
("� 100 �(��	�
�	 ����6�:(���*��:�6�:( ��9/�%(�/9�,-

*:�6��(
69*����,-(1�#�0�#/�" 5-10 �"�, !�#�
���
�
	
�"�,dq" �"(�'"����/"(#89(89�8*�*�d�"�*�)
� 
��/*�%"��,-(,�,dq"#89(����/%"�(%(,*�d�"�*�)
� 6	1*(,�9*������/*�%"��,-(,�,dq"!"�6	1*8"/����/%"(,�/"(
#89(89�8*�*�d�"�*�)
�("� (�"	*%"���#$
��:��"
) 

 
7. 	��!���	�=�=	��!
	:���9	-��<����  
 

7.1 �!I� 	�� �*����#5	� 
- $�-���/*�%"� 50 �	�( #�
(*�)
��� (Acetone) 100 (�.  
- �W¥���(6	1* Sonicate !��/%"�,8*�#�1�*
	
�!"��� 
- 	�#6�*�)
��� (Acetone) �69(,�	
("�	�	�("� 50 (�. ���#�	1-*����-��,-*:�6��(
 50 °) 
- ��%�� Separation funnels 
	9*(#�
(diethyl ether �	�("� 100 (�. 
-  #�
( 10% �)#�,�(��*�	�  (NaCl) 100 (�.  
- #�A� Supernatant ����9"��9/� 2% Na2SO4 �	�("� 100 (�.  
- #�
( 10% potassium hydroxide in methanol �	�("� 50 (�. �
���/9 1 $�-/�(� (8����*��,�!�#�
���
�
	
�"

8*����% saponification)  
- #�
( 10% �)#�,�(��*�	�  (NaCl) 100 (�. #
1-*6�:���
�
	
�" (#�A��%/�89"����/9) 
- �9"��9/���'"��*"�!��/%"��'"!�(,
,#*$#�0���"� (700 (�.) (#�A��%/�89"����/9) 
- �9"��9/� 2% Na2SO4 �	�("� 100 (�. (#�A��%/�89"����/9) 
- �'"�%/�89"����,-#�A��/9��	�#6�#*" diethyl ether **� !��69� 
- #�
( Acetone �	�("� 10-15 (�. 
- �	*���/*�%"���%8/��,$"�	
("�	 1.5 (�. #
1-*�'"��/
#�	"�6  HPLC 

 



 

72 
 

 

7.2  	��!���	�=� HPLC 
- Mobile phase;  Acetone: water, 75:25 
- Column    C18 
- Temperature  30°) 
- Flow rate   1ml/min 
- Time  34 min 

8  	��!���	�=�=	��!
	:���(GG!���3�=
*  
- $�-���/*�%"� 2 �	�( ���
��#�*	 8�"� 250 (�. 
- #�
( Acetone �	�("� 10 (�. 
- �/���(!��,��/*�%"�!"� 
- �W¥�#6/,-�� ����$9�/"(#	A/�	�("� 10,000 rpm �	�("� 10 �"�, 
- ����%/���89"����	�("� 1 (�. ��%�� test tube 
- 	�#6�!��69��� Water bath 
- #�
( 0.4% NaOH 5 (�. ��� 3% Phosphomolybdic acid 3 (�. #
1-*���"���/*�%"��,-�69� 
- #8�%"����
���/9 1 $�-/�(� 
- �	*�����W¥�#6/,-�� ����$9�/"(#	A/�	�("� 5000 rpm �	�("� 15 �"�, 
- /�� Absorbance �,- 650 nm (blank �1*0.4% NaOH 5 (�. ��� 3% Phosphomolybdic acids 3 (�. 

 
9  	��!���	�=�=	 aw (Water activity) 

-  �'"�"	 calibrate #�	1-*�/�� aw 
- ��%��/*�%"�����%*�
�"��
� 
- ��%��/*�%"���#�	1-*�/�� 
- ���,-!:� start !��d87���,- analyze  
- 	*#�	1-*�/
#�	"�6  !�(,#�,���������d�
��,-�:&( ok 
- �'"��/*�%"�**� 
	9*(��% silica gel ����,-  
- ��%��/*�%"��,-�9*��"	/
#�	"�6 �%*��   
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7.'$�%�����(	�)(*�+,������ 8.'$�%�����(	�)(*	���.�� 

 
 

 

9.'$�%�����'#����0��*                                      10.	���0��2��+,�3�
��'#�+,������ 

 
 

 

11.���	��3�
�	���(	 12.���	��3�
�	���.�� 
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13. ���	��3�
��'#����0��* T1 14.���	��3�
��'#����0��* T2 

 
  

15. ���	��3�
��'#����0��* T3 16.���	��3�
��'#����0��* T4 

 
 

 

17.���	��3�
��'#����0��* T5 18.���	��3�
��'#����0��* T6 
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19.���	��"��0�	��	#���"                                    20. �0�	��(��5��6)�" 

 
 

 

21.���	�3)�'$��("�$� 22.���	�3)�'$�%�����(	 

  
23.���	�3)�'$�%�����.�� 24.���	�3)�'$�%���� T1 
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25.���	�3)�'$�%���� T2 26.���	�3)�'$�%���� T3 
 

 
 

 

27.���	�3)�'$�%���� T4 28.���	�3)�'$�%���� T5 
 

 
 

 

29.���	�3)�'$�%���� T6  
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