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1.  ��
����
����
��������
�������� 

     1.1  ��
��
�����
������ ��
  �����
!�� 
      - NED Reagent  
        ����� N-(1-naphthyl) ethylenediamine 0.2  !"# $% !&'�()*) +,�#-./#./% 15 -1'!2-(3%*2 
1!)#�*! 150 #)��)�)*! - 34$%.,&567� 
      - Sulfanilamide Reagent  
        ����� salicylic acid 0.5  !"#$% !&'�()*) +,�#-./#./% 15 -1'!2-(3%*2 1!)#�*! 150 #)��)�)*! 
- 34$%.,&567� 
    1.2  ��
��
�����
  �����
!��#$���������
�� 

     - Stock solution (5�!�����?(-&6�#@%@*!A2 1,000 ppm C!D' 1,000 @#?+! !"# / #)��)�)*!) 
     ����� NaNo2 1.0  !"# &/,�%FG� �"H%I��1!"41!)#�*!5J&A/��&/,�%FG� �"H%-1K% 1 �)*! 
     - Intermediat solution  (5�!�����?(-&6�#@%@*!A2 100 @#?+! !"# / #)��)�)*!) 
     1N-1* Stock solution OG�%,% 100 #)��)�)*! 1!"41!)#�*!5J&A/��&/,�%FG� �"H%-1K% 1 �)*! 
     - Working solution (5�!�����?(-&6�#@%@*!A2 2 ppm C!D' 2 @#?+! !"# / #)��)�)*!) 
      1N-1* intermediat solution #� 20 #)��)�)*! 1!"41!)#�*!5J&A/��&/,�%FG� �"H%-1K% 1 �)*! 
     1.3  ��
��
����
�'���
!�� 

         1.  1N-1* working solution #� 0, 1, 2, 3, 3, 4, 5, 6, 7 I�� 8 #)��)�)*! �T$%C�'&A&�'T  
         2.  -*)# sulfanilamide reagent C�'&�� 0.5 #)��)�)*! -.�U�$C/-./� "% *"FTA)FT@,/ 5 %�A6  
         3.  -*)# NED reagent C�'&�� 0.5 #)��)�)*! 1!"41!)#�*!&/,�%FG� �"H%O%+!4 10 #)��)�)*! -.�U�
$C/-./� "% *"FTA)FT@,/ 15 %�A6 %G�@1,"&+U� �!&V& �D%I5TA6H+,�#��,+�DH% 540 %�?%-#*! 
     1.4  ��
�)����� �� �  

           �!I1�W�%"F%O�%G�+U� �!&V& �D%I5TA6H@&/O�  �!,)-+!��C21!)#�X@%@*!A2* +/�T.'T*",'�U�T
#�+G�%,X "45# �! !�Y#�*!Z�%@&/-1K%+U�1!)#�X@%@*!A2* +/�T %' O� %6F�"T5�#�![%G�+U� �!
&V& �D%I5T#�+G�%,X-1K%+,�#5�#�![$% �!AG����@%@*!A2 .'T5�!5 "&?&� -1'!2-(3%*2
+,�#5�#�![$% �!AG����@%@*!A2  (nitrite scavenging) -AU� "4  
(A540 nm of control -  A540 nm of sample )  × 100  /  A540 nm of control 
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2.  ��
����
����
������
�
���#* �'+�� �,-���� (Total polyphenol content) 

      �!,)-+!��C21!)#�X5�!1!� '4?_�6Ỳ%'�A"FTC#& O�$7/,)a6A6H!��T�%?&�1!�_"%a2I��,"%A%6�2 
(2545) ?&�#6C�"  �!+D' 5�!1!� '4?_�6Ỳ%'�O�AG�1b) )!)�� "4 Folin-Ciocalteu reagent - )&-1K%
5�!1!� '4-7)T(/'%56%FG�-T)% (eHT5�#�![*)&*�#?&� �!*!,O,"&+U� �!&V& �D%I5TA6H+,�#��,+�DH% 
730 %�?%-#*! I��$7/ !&I ��) -1K%5�!1!� '4?_�6Ỳ%'�#�*!Z�% 
      2.1  ��
���� 

           1. Folin-Ciocalteu 
           2. ?(-&6�#+�!24'-%* (NaCO3) +,�#-./#./% 10 -1'!2-(3%*2 
           3. 5�!����� !&I ��) +,�#-./#./% 400 @#?+! !"# / #)��)�)*! 
      2.2.  ��
��
����
�'���
!���
���  �� 

           1. -*!6�#5�!�����#�*!Z�% !&I ��) +,�#-./#./%-!)H#*/% 400 @#?+! !"# / #)��)�)*!  
           2. 1N-1*5�!�����#�*!Z�%&"T �U�,$5UC�'&A&�'TC�'&�� 0, 0.05, 0.10, 015, 0.20, 0.25, 
0.30, 0.35 #)��)�)*! 1!"41!)#�*!&/,�%FG� �"H%$C/1!)#�*!!,#$%I*U��C�'&-1K% 10 #)��)�)*! 
           3. -*)#5�!����� Folin-Ciocalteu 0.5 #)��)�)*! W5#$C/-./� "%  A)FT@,/A6H'JXCgV#)C/'T 5 %�A6 
           4. -*)#5�!�����?(-&6�#+�!24'-%* +,�#-./#./% 10 -1'!2-(3%*2 1!)#�*! 2 #)��)�)*! W5#$C/
-./� "% ,�T*"FTA)FT@,/A6H'JXCgV#)C/'T 10 %�A6 
           5. ,"&+U� �!&V& �D%I5TA6H+,�#��,+�DH% 730 %�?%-#*! ?&�$7/%FG� �"H%-1K%blank  
           6. -.6�% !�Y+,�#5"#_"%a2!�C,U�T+U� �!&V& �D%I5T "41!)#�X !&I ��) $%C%U,�
@#?+! !"# 
    2.3  ��
����
����
������
�
���#* �'+�� �,-����;��,���<����
��,� 
          1. 1N-1**",'�U�T5�!5 "&'4-7� (CEE) 0.5 #)��)�)*! -OD'O�TI��1!"41!)#�*!&/,�-'a�%'� 95 
-1'!2-(3%*2 1N-1*5�!5 "&A6H-OD'O�T$5U$%C�'&A&�'T 0.5 #)��)�)*!I��1!"41!)#�*!&/,�%FG� �"H%$C/
1!)#�*!!,#$%I*U��C�'&-1K% 10 #)��)�)*!  
          2. -*)#5�!����� Folin-Ciocalteu 1!)#�*! 0.5 #)��)�)*! W5#$C/-./� "% ,�T*"FTA)FT@,/A6H
'JXCgV#)C/'T 5 %�A6 
          3. -*)#5�!�����?(-&6�#+�!24'-%* +,�#-./#./% 10 -1'!2-(3%*2 1!)#�*! 2 #)��)�)*! W5#$C/-./�
 "% ,�T*"FTA)FT@,/A6H'JXCgV#)C/'T 10 %�A6 
          4. ,"&+U� �!&V& �D%I5TA6H+,�#��,+�DH% 730 %�?%-#*! ?&�$7/%FG� �"H%-1K%blank 
          5. +G�%,X1!)#�X5�!1!� '4?_�6Ỳ%'�A"FTC#&$%*",'�U�T5�!5 "&  
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3.  ��
����
�����������
=;���
�)� �����
������$�� (nitric oxide scavenging) 

     �!,)-+!��C2+,�#5�#�![$% �!AG����@%*!) '' @(&2 (nitric oxide scavenging) *�#,)a6.'T 
Govindarajan I��+X� (2003) 
      3.1  ��
���� 

          1.  Y'5-Y*4"Y-Y'!2 +U�+,�#-1K% !&-&U�T 7.2-7.4 
          2.   !&'�()*) +,�#-./#./% 15 -1'!2-(3%*2 
          3.  Sodium nitroprusside 10 mM 
          4.  Sulfanilamide reagent (����� Sulfanilamide 0.33  !"# 1!"41!)#�*!&/,� !&'�()*) +,�#
-./#./% 15 -1'!2-(3%*2-1K% 100 #)��)�)*!) 
          5.  0.1 % NED reagent (����� N-(1-naphthyl) ethylenediamine 0.1  !"# 1!"41!)#�*!&/,�
 !&'�()*) +,�#-./#./% 15 -1'!2-(3%*2-1K% 100 #)��)�)*!) 
       

      3.2  ��
����
�����������
=;���
�)� �����
������$��E����
��,����F� 

          1.  -*!6�#*",'�U�T5�!5 "&A6H+,�#-./#./%*U�To (50-200@#?+! !"#*U' 0.5 #)��)�)*!) 
          2.  -*)#5�!����� Sodium nitroprusside 2 #)��)�)*! $%*",'�U�T5�!5 "& 0.5 #)��)�)*!     
          3.  -*)#Y'5-Y*4"Y-Y'!2 0.5 #)��)�)*! A)FT@,/A6H 25 'Tp�-(�-(6�5 %�% 150 %�A6  
          4.  1N-1*#� 1 #)��)�)*! -*)# Sulfanilamide reagent 2 #)��)�)*! A)FT@,/A6H 5 %�A6  
          5.  -*)# 0.1 % NED reagent 2 #)��)�)*! A)FT@,/A6H 30 %�A6  
          6.  ,"&+U� �!&V& �D%I5TA6H 540 %�?%-#*! 
          7.  +G�%,%-1'!2-(3%*2+,�#5�#�![$% �!AG����@%*!) '' @(&2   
                  O� -1'!2-(3%*2+,�#5�#�![$% �!AG����@%*!) '' @(&2   
                  = (A540 nm of control -  A540 nm of sample )  × 100  /  A540 nm of control 
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4.  ��
����
�����������
=;���
�)� �����
����$�����
�� (peroxynitrite scavenging) 

     �!,)-+!��C2+,�#5�#�![$% �!AG����-1'!2'' ()@%@*!A2 (peroxynitrite scavenging) *�#,)a6.'T 
Hazra I�� +X� (2008) 
    4.1  ��
���� 
          1.  20 mM Y'5-Y*4"Y-Y'!2 +U�+,�#-1K% !&-&U�T 7.4 
          2.  0.1 mM Diethylene-triamine-pentaacetic acid (DTPA) 
          3.  90 mM Sodium chloride 
          4.  5 mM Potassium chloride 
          5.  12.5 µM Evans Blue 
          6.  1 mM peroxynitrite (O�  �!5"T-+!��C2) 
    4.2  ��
�,���
������
����$�����
�� ( �!- )&1b) )!)��AG�$%5g�,�-�3%A"FTC#&) 
          1.  -*)# 1.85 M HNO3 �T$% 2.1 M H2O2 I��W5# "4 2 M NaNO2  
          2.  -A5�!�����W5#�T$% 4.2 M NaOH !'O%-1'!2'' ()@%@*!A2')H#*", 
          3.  AG� �!I_3+ MnO2 -1K%+'�"#%2I�/,+U'�o-A5�!�����O� ./' 2. WU�%+'�"#%2 -_DH'$C/ MnO2 
O"4 H2O2 A6HAG�1b) )!)��@#UC#& 
          4.  I7U5�!�����A6HWU�%+'�"#%2I�/, @,/$%A6H-�3%'JXCgV#) -20 'Tp�-(�-(6�5 %�%./�#+D% 
          5.  1N-1*- 345U,%$556-C�D'T&/�%4%           
          6.  A&5'4+,�#-./#./%.'T-1'!2'' ()@%@*!A2&/,� 1.2 NaOH I��AG� �!,"&+U� �!&V �D%I5T
A6H+,�#��,+�DH% 302 %�?%-#*! (eHT+U�+,�#-./#./%A6H@&/+,!-AU� "4 ε302 nm/1670 M

-1cm-1 
    4.3  ��
�,��<���������
=;���
�)� �����
����$�����
��E���,���<�� 
          1.  AG� �!W5# DTPA 10 @#?+!�)*!, Sodium chloride 10 @#?+!�)*!, Potassium chloride 10 
@#?+!�)*!, Evans Blue 500 @#?+!�)*!,  peroxynitrite (O�  �!5"T-+!��C2) 5 @#?+!�)*!, 5�!5 "&
'4-7� (0-1000 @#?+! !"#/0.5 #)��)�)*!) 1!)#�*! 0.5 #)��)�)*! I��Y'5-Y*4"Y-Y'!2 435 
@#?+!�)*! !,#A"FTC#&-1K% 1 #)��)�)*!A)FT$C/- )&1b) )!)�� 30 %�A6 A6H 25 'Tp�-(�-(6�5 
          2.  ,"&+U� �!&V �D%I5TA6H+,�#��,+�DH% 611 %�?%-#*! 
          3.  +G�%,X+U�+,�#5�#�![$% �!AG����-1'!2'' ()@%@*!A2 ?&�-1'!2-(3%*2+,�#5�#�![$%
 �!AG����-1'!2'' ()@%@*!A2 -AU� "4 (A611 nm of control -  A611 nm of sample ) × 100 / A611 nm of control 
Blank : $7/Y'5-Y*4"Y-Y'!2 IA%5U,%.'T Evans Blue  I��5�!5 "&'4-7� 
Control : $7/-'a�%'� 95 % IA%5U,%.'T 5�!5 "&'4-7� 
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������������F�� (7-point hedonic scale) 

FHI��J������................................................................................�,���I�)���
�����...................... 
FHI�� ���,�K�    @5/ !' C#V!#+,"% 

 !JX�7)#*",'�U�TO� (/��@1.,� I��$C/+�I%%+,�#7'4*�#!�&"4+�I%%A6HAU�%+)&,U�
-C#��5#$%!�C,U�T �!7)# !JX�&DH#%FG� U'%7)#*",'�U�T!C"5["&@1 
 

�,����� 

         7  7'4#� A6H5J& (Like extremely) 
         6  7'4#�  (Like very much) 
         5  7'4-�3 %/'� (Like slightly) 
         4  -z�o (Neither like nor dislike) 
         3  @#U7'4-�3 %/'� (Dislike slightly) 
         2  @#U7'4#�  (Dislike very much) 
         1  @#U7'4#� A6H5J& (Dislike extremely) 
 
                
�,��,���<�� 

      _______ _______ _______ _______ 
 
56 (color)     _______   _______  _______ _______ 
 �)H% (odor)     _______   _______  _______ _______ 
!57�*) (flavor)     _______   _______  _______ _______ 
-%DF'5"#W"5 (texture)    _______   _______  _______ _______ 
+,�#7'4?&�!,# (overall liking)  _______   _______  _______ _______  
 
./'-5%'I%� (suggestion)   
_________________________________________________________________________________
_________________________________________________________________________________ 
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�
�,���J��E��� 
 

7DH'-%�#5 J�  %�T5�,X"Z,&6 *"%,)5JAa)| 
,"%-&D'%1`- )&  ,"%A6H 8  ! }�+# _.p. 2530 
A6H'�VU   523/1 ('�#�*J�6 31 [%%#�*J�6 *G�4�%+!5,!!+2*  'G�-g'-#D'T  
   O"TC,"&%+!5,!!+2 60000  

?A!p"_A2 : 089-5676677, e-mail : naannoom@hotmail.com 
1!�,"*) �!pe ��              2552 O4 �!pe ��!�&"41!)���*!6  C�" 5V*!,)A��p�5*!4"X�)*   
                                         5�.�,)7�'J*5�C !!#- �*! +X�'J*5�C !!#- �*! 
     5[�4"%-A+?%?��6_!�O'#- �/�-O/�+JXAC�!��& !�4"T 
   2552 -./�pe ��*U'!�&"41!)���?A C�" 5V*!,)A��p�5*!#C�4"X�)* 

5�.�,)7�,)A��p�5*!2 �!'�C�! +X�'J*5�C !!#- �*! 
5[�4"%-A+?%?��6_!�O'#- �/�-O/�+JXAC�!��& !�4"T 


