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������ก ก �	
��	������ 

ก��	���������������ก����� 

1) ก��������� (����	
��ก Palou et al., 1999) 
���ก�� 

1. ������������� ! "!�#$� Hunter Lab �,-. Model CQ/UNI-1600, Hunter Lab, USA 

�	
�ก� 

1. �
��ก<	��ก�� Hunter Lab �=>> CIE ����-@.�A	 (L* a* b*) illuminate = 
D65 �
= observer = 10o 

2. KLก�	��>�M�N. !<�"@O$�P-.�K!"> !�L�M�N.�
=.QLก
��. 
3. �R.M���"-�@ -@.�R���M�
$���@.ML�#.-�K!�����- ! 
4. �-K!����S�$�	T.�- L* a* b* 
 

2) ก�������ก���������!��"����#���$����%&#� 760 ��*��$+ (����	
��ก Palou et al., 1999) 
���ก�� 

������� spectrophometer "!�#$� Libra S22, Biochrom, England  

�	
�ก� 
1. �	Z� �RM[\ (@O$S] 220 v) ก-�.@O$������� 30 .K! 
2. M�Q����"��
��.K!�M$��ก� (760 .<.��M� <�"���K!�
=���"��
��.) 
3. @ -#
�� cuvatte [_��>���, �
=
"K!��	T. blank a��ก�K�
�� 
�@.O-��

	Z�b@#$ .RK 	��>@#$�- absorbance = 0 a�Q..!Q�	T.ก� set blank �������  
4. ��#
�� blank ��ก @ -#
�� cuvatte [_��>���,M���"-�.QL ก���กa$��! ![_��

M$��ก�����-ก� -��P-.� �@ -
��K. �-.�->.#.$	c� 
 

 

 

 

 

 

 

 



 135 

ก��	�����������������$� 

1) ก����������$��,�ก�- ���� *��./0��&#�� pH meter (A.O.A.C., 2000) 
���ก�� 

�����������-e!��O "!�#$� Model SevenEasy, Mettler Toledo, Switzerland 
 
2) ก�����	$��!��"!7���8��$� (A.O.A.C., 2000) 

���ก�� 

1. j$�"������O�Q.O.R�ก$.��!"> 
2. 	Z�	M a.� 50 �R

R
RM� 
3. �-�.QL��>�,��,k#lA�R 
4. MA$�>
��$�. 
5. <j�A����O�Q. 
6. �������O���Km.R"� 4 ML�#.-� 

�	
�ก� 

1. �M�!"�j$�"������O�Q.<�"�>e�$��bK!��,k#lA�R 120 ± 2 ��m�[
�[!"  .. 
1 O���<�� 	Z�bj$�"�
=.LS	KL@#$�"o.@.<j�A����O�Q... 30 .K! 

2. O���.QL#.�กa��j$�"������O�Q.e�$��b <�"@O$�������O���K!�>�ก���
=��!"�
j_�Km.R"� 4 ML�#.-� 

3. 	Z�	MM���"-�.QL ก���กa$��! !K!�P ��a$ก�.�! 5 �R

R
RM� 
�@.j$�"���
���O�Q.K!��M�!"�S�$	Z�b�
=O���.QL#.�ก 

4. .Lj$�"#���O�Q.K!�S�-�!be�$��.QL ก���กa$���>.�-�.QL��>�,�
�,k#lA�RK!� 100 ��m�[
�[!" .. 30 .K! 

5. �Oo�ก$.j$�"#���O�Q.@#$�#$� .LS	�>@.MA$�>
��$�.<�"S�-M$��	Z�b�>
.. 2 O���<�� 	Z�bก-�..LS	KL@#$�"o.@.<j�A����O�Q.	�=�k 30 .K! 

6. O���.QL#.�กj$�"������O�Q.e�$��b	Z� 
7. .Lj$�"������O�Q.ก
�>S	�>�$�.<�"S�-M$��	Z�bM-�..�!ก 1 O���<�� 
8. 	Z�b�
=.LS	KL@#$j$�"������O�Q.�"o.@.<j�A����O�Q. 
9. O���.QL#.�กj$�"������O�Q.e�$��b	Z��!ก���Q� [_��.QL#.�กS�-����MกM-��ก

ก�O������Q���ก�กR.ก�- 0.2 �R

Rก��� 
10. �L.�k�	��\�[o.M\a���ao�K�Q�#�� 
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�	��\�[o.M\a���ao�K�Q�#�� = (.QL#.�กa��กก�#$� x 100) / .QL#.�กa��M���"-� 
 

3) ก��ก�����ก��:�ก!0��$��� 

���ก�� 

1. >!ก�ก��\a.� 500 �R

R
RM� 
2. �K-��ก$��. 
3. �-�.QL�$�. 
4. P$a�>� 
5. ก���ก��� 

�	
�ก� 

1. .La$�ก
$���! ! 10 ก��� S	 ก���$�".QL 250 �R

R
RM� K!��,k#lA�R 100 ��m
�[
�[!"  �	T.�="=��
 15 .K! 

2. �. � ก���$�"�K-��ก$��. �
=ก���.QL ก���กa$�ก
$���! !�$�"P$a�>�
P-.ก��"ก��� �
=
��,k#lA�RK�.K!@.�-�.QL�ao� 

3. .L � ก��S	�R���=#\#	�R�k �M$.�.,�A
�R �= �
=	�= RKrRle@.ก�
กL����.,�A
�R �= 
       
5.) ก����	$����*�%�<=��% (Aguitar-Garcia, 2007) 

���ก�� 

1. #
��K�
�� 
2. ��������a"- �
=
" 
3. S	�	Ma.� 1 �
= 5 �R

R
RM� 
4. S�<��S	�	M 
5. Spectrophotometer 

����$� 

1.   �
=
" Folin-Ciocalteu M-�.QL 1:9 <�"	�R�M� 
2.   �
=
"<[��!"���\>��.M �a$�a$. 75 ก���M-�
RM� 

�	
�ก� 

1.  �A� �
=
" Folin-Ciocalteu K!��M�!"�@#�-u � 2.5 �R

R
RM� @ -@.#
��
K�
�� �ก.�Q.@ -.QL ก���กa$��! ! 60 S�<��
RM� �a"-@#$�a$ก�. 
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2.  >-�@.K!����.. 2 .K! 
3.  �MR� �
=
"<[��!"���\>��.M �a$�a$. 75 ก���M-�
RM� �L.�. 2 �R

R
RM� 
4.  >-� �
=
".. 15 .K!K!� 50 ��m�[
�[!"  �
$�KL@#$�"o.K�.K!�$�"ก�
�

�,k#lA�R�$�".QL�ao� 
5.  .LS	����-ก��A�ก
�.� �K!� 760 .<.��M� ����-.�-l"@. 15 .K! 
6.  KLก�]�M�N.<�"@O$ �
=
"ก���ก

Rก 

 

6.) ก����	$��"��*
GH���	���8��$� (Finocchiaro et al., 2010) 

���ก�� 

1. #
��K�
�� 
2. ��������a"- �
=
" 
3. S�<��S	�	M 
4. S	�	Ma.� 1 �
= 5 �R

R
RM� 
5. a��	��>	�R�M�a.� 50 �
= 100 �R

R
RM� 
6. Spectrophotometer 

����$� 

1. KCl 
2. HCl 
3. <[��!"��=[R�MK 

�	
�ก� 

1. .L.QL ก���กa$��! !�L.�. 0.1 �R

R
RM� �MR�
�S	@.a���A	O�eA-a.� 250 
�R

R
RM� 

2. �MR� �
=
">�]�]��\K!�e!��O 1.0 �L.�. 10 �R

R
RM� [_���M�!"�S�$�ก.L
 �
=
"<	�K �[!"��
�S��\ 125 �R

R
RM� �
=ก��Sw<���
��Rก 375 �R

R
RM� 

3. �MR� �
=
">�]�]��\K!�e!��O 4.5 �L.�. 10 �R

R
RM� [_���M�!"�S�$�ก.L 1 
<�
�\ <[��!"��=[R�MK 400 �R

R
RM� 1 <�
�\ ก��Sw<���
��Rก 240 �R

R
RM� �
=.QLก
��. 360 
�R

R
RM� 

4. ����-ก��A�ก
�.� �K!����"��
��. 500 �
= 700 .<.��M� 
5. �L.�k	�R�k��.<rS[".R.K�Q�#��@.�A	a�� cyanidin-3-glucoside 
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Total anthocyanins (mg/L) = 
1

1000

×

××

ε

MwA  

 
  �����  A =  (A500-A700)pH 1.0 - (A510-A700)pH 4.5 
   Mw =  449.2 g/mol for cyanidin-3-glucoside 
   ε =  26,900 molar extinction coefficient in L/mol/cm for    

   cyanidin-3-glucoside 
   1 =  pathlength in cm 
   1000 =  conversion from g to mg 
 

7.) ก��	������ก���I��8����$J% DPPHM (���"�%�:�ก Zigonenu et al., 2007) 

���ก�� 

2. #
��K�
�� 
3. ��������a"- �
=
" 
4. S�<��S	�	M 
5. S	�	Ma.� 1 �
= 5 �R

R
RM� 
6. a��	��>	�R�M�a.� 50 �
= 100 �R

R
RM� 
7. Spectrophotometer 

����$� 
1.   �
=
" DPPH @.��K.�
 �a$�a$. 200 µM 
2.  ��K.�
 

�	
�ก�  
1. ������M���"-� � ก���$�".QLก
��.@#$�!����a$�a$. 0.1 �R

Rก���M-��R

R
RM� 
2. S	�	M �
=
"M���"-�K!�P-.ก��M�!"�@#�-u �L.�. 3 �R

R
RM�@ -
�@.

 �
=
" DPPH 	�R�M� 3 �R

R
RM� P �@#$�a$ก�. KRQ�S�$ 0 �
= 30 .K!@.K!���� 
3. .LS	����-ก��A�ก
�.� �K!� 517 .<.��M� <�"@O$��K.�
P �ก�>

 �
=
" DPPH �	T.M����>�,� �L.�k�-ก�"�>"�Q��.,�A
�R �=M� AM����.!Q 
 

        ��j@.ก�"�>"�Q��.,�A
 DPPHz % = ( )0 30

0

100t t

t

Abs Abs

Abs

= =

=

− ×  
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8.) ก��	������ก���I��8����$J% ABTS+ (���"�%�:�ก Choi et al., 2007) 

���ก�� 
1. #
��K�
�� 
2. ��������a"- �
=
" 
3. S�<��S	�	M 
4. S	�	Ma.� 1 �
= 5 �R

R
RM� 
5. a��	��>	�R�M�a.� 50 �
= 100 �R

R
RM� 
6. Spectrophotometer 

����$� 

1. ABTS  
2. ��K.�
 

�	
�ก� 
1. �M�!"� �
=
" ABTS <�"@O$ ABTS �a$�a$. 7 �R

R<�
�\ KL	|RกR�R"ก�> 

 �
=
"<e�K �[!"��	��\[�
�]M �a$�a$. 2.45 �R

R<�
�\ �ก.�Q.KRQ�S�$@.K!���� K!��,k#lA�R#$��
.. 16 O���<�� 

2. .L �
=
" ABTS K!��M�!"�S�$ S	����-ก��A�ก
�.� �K!� 414 .<.��M� 
กL#.�@#$�-ก��A�ก
�.� ��"A-@.O-�� 1.4-1.5 j$S�-S�$ @#$�������$�".QLก
��. 

3. ������M���"-� � ก���$�".QLก
��.@#$�!����a$�a$. 0.1 �R

Rก���M-��R

R
RM� 
4. �MR� �
=
"M���"-��L.�. 600 S�<��
RM� @ -
�@. �
=
" ABTS 

	�R�M� 6 �R

R
RM� �
$�P �@#$�a$ก�. KRQ�S�$ 1 O���<�� �
$�S	����-ก��A�ก
�.� �K!� 414 .<.
��M� �L.�k�-ก�"�>"�Q��.,�A
�R �=M� AM����.!Q 

        ��j@.ก�"�>"�Q��.,�A
 ABTS+ = ( )0 1

0

100t t

t

Abs Abs

Abs

= =

=

− ×
 

 
9.) ก��	������ก���I��8����$J% SRSA (���"�%�:�ก Rivero-Perez et al., 2008) 

���ก�� 

1. #
��K�
�� 
2. ��������a"- �
=
" 
3. S�<��S	�	M 
4. S	�	Ma.� 1 �
= 5 �R

R
RM� 
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5. a��	��>	�R�M�a.� 50 �
= 100 �R

R
RM� 
6. Spectrophotometer  

����$� 

1.  4-nitroblue tetrazolium chloride (NBT) 
2. nicotinamide adenine dinucleotide disodium salt (NADH) 
3. phenazin methosulfate (PMS) 
 

�	
�ก� 

1. �MR� �
=
" 77 µM NADH �K-ก�> 1.5 �R

R
RM� 
2. �MR� �
=
" 50 µM NBT �K-ก�> 1.5 �R

R
RM� 
3. �MR� �
=
" 3.3 µM PMS �K-ก�> 150 S�<��
RM� 
4. ������M���"-� � ก���$�".QLก
��.@#$�!����a$�a$. 0.1 �R

Rก���M-��R

R
RM� 
5. �MR� �
=
"M���"-��K-ก�> 300 S�<��
RM�  
6. KLO,���>�,�<�"S�-�MR� �
=
"M���"-� 
7. ����-�A�ก
�.� �K!����"��
��. 560 .<.��M� �ก.�Q..LM���"-�S	>-�K!�

�,k#lA�R 25 ��m�[
�[!"  �	T.��
 90 .K! �
=.LS	����-ก��A�ก
�.� ��!ก���Q� 
8. �L.�k �	��\�[o.M\ก�"�>"�Q��.,�
 SRSA 

 

Inhibition rate (%) = 100
2

1 ×
−

−

TT

TT  

����� T = OD of SRSA generation system 
 T1 = OD of control 
 T2 = OD tast sample system 
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������ก ! "II����I����������$��� 
O���................................................................��.K!�..................................��
....................... 
��+\������� : �e���@O$@.ก��R��"������P
a��ก�=>�.ก��	��A	M-��,kle�����������a$��! ! 
�]�/�8":� : K� �>� OMRa��M���"-�K!�@#$ �
=M��� �>�-K-.O�>/S�-O�>�ก�e!"�S�@.
P
RMl�k�\ @O$ �ก
K!��#�= ��e���� ��K�m.�MRa��K-.#
���ก����P
RMl�k�\ �
=����.QL#
���ก
�M-
=P
RMl�k�\jAกK� �>�
$� 
�]��
	I�� 

9 = O�>�กK!� ,�  8 = O�>�ก  7 = O�>	.ก
� 
6 = O�>�
oก.$�"   5 = ��"u  4 = S�-O�>�
oก.$�" 
3 = S�-O�>	.ก
�  2 = S�-O�>�ก  1 = S�-O�>�กK!� ,� 
 

�#� M���"-� �,k
�ก�k=K�
	�= K ��P�      

 !     
ก
R�.� a$�     
� #�.     
� �	�!Q"�     
���O�><�"���     
a$�� .��.= 
.............................................................................................................................................................
.............................................................................................................................................................
............................................................................................................................................................. 
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������ก � "II��I\�$ 
/&#��%	+���^� :  ����������� ก���กa$��! ! 

�>> �>j��>�>.!Q@O$	�=ก�>ก�KL�RK".Re.r\������  _�%!��ก�I��ก�"�J�+��

��������&#���&#$!0��$���`  l��RO�RK"m M�\ก��#��
=<lO.ก�  �k=�RK"m M�\�
=
�K�<.<
"!  �#�RK"
�" �a
.��R.K�\  �RK"�aM	cMM.! 
 
�]�/�8":� 

1.  �>> �>j��>�>.!Q	�=ก�>�$�"�Lj� 2  -�. �����K-.S�$��>�>> �>j�ก�,kก��ก
a$��A
@. -�.K!� 1 ก-�. �ก.�Q.K-.�=S�$��>M���"-�P
RMl�k�\����������� ก���กa$��! ! �e���
K� �>K�	�= K ��P� �
=KL�>>K� �>@. -�.K!� 2  

2.  ก�,kKL�������#�"  ( / )  
�#.$a$���� 
 

������#  1  �"
=��!"�PA$M�>�>> �>j� 
1)  �em 

(   )  O"   (   )  #�R� 
2)   j.le 

(   )  < �   (   )   ��  
3)  �", 

(   )  M�Lก�-  20  	�  (   )  20-25  	� 
(   )  25-30  	�  (   )  �กก�-  30  	� 

4)  �O!e 
(   )  .�กm_ก��k=................................ (   )  a$�Oก�/��N�R #กR� 
(   )  e.�ก�.>�R��K��กO.   (   )  ��->$. 
(   )  ��>�$�     (   )  �$a"/r,�กR� -�.M�� 
(   )  ���.u  <	���=>,......................... 

5)  �"S�$M-�����. 
(   )  M�Lก�-  3,000  >K (   )  3,000-7,000  >K 
(   )  7,001-10,000  >K (   )   A�ก�-  10,000  >K 
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������#  2  a$��A
�ก!�"�ก�>P
RMl�k�\����������� ก���กa$��! ! 
�]�/�8":�  @#$K-.����P
RMl�k�\����������� ก���กa$��! !�
$�ก��กa$��A
M�����	T.��R� 
6)  ก�,kKL�������#�"  /  M��=��>���O�>a��K-. 
�,k
�ก�k=P
RMl�k�\ S�-O�>�ก S�-O�> ��"u O�> O�>�ก 
 !      
ก
R�.� a$�      
� OMR      
>���,l�k�\      
ก�"����>���      
7)  K-.�R��-P
RMl�k�\����������� ก���กa$��! !O.R�.!Q�!�,���-.���................................................ 
.............................................................................................................................................................
�
=�!a$��$�"���................................................................................................................................... 
............................................................................................................................................................. 
8)  K-.�R��->���,l�k�\K!�@O$>���,P
RMl�k�\����������� ก���กa$��! !�#�= �#���S�- 
  (   )  �#�= � 
  (   )  S�-�#�= � 
 \0�G$���$���$>���,l�k�\�>>@�K!�K-.�R��-�#�= �ก�>P
RMl�k�\O.R�.!Q 

(   )  a���ก$�  (   )  ก
-��ก�=��  �O-.  ก
-��.� 
(   )  ก�=	����=
A�R�.!"� 
(   )  ���.u (<	���=>,)............................................ 

9)  j$@#$P
RMl�k�\����������� ก���กa$��! !�!���K-ก�>  12  >KM-�a��  K-.�=[�Q�#���S�- 
  (   )  [�Q� 
  (   )  S�-[�Q� ��K!��#�= ����........................................ 
10)  �A	�>>a��P
RMl�k�\������������กa$��! !M-�S	.!QK-.O�>�>>@��กK!� ,� (@#$��!"�
L��>
���O�>�ก 1-4) 
  (   )  �����������a$��! !P�O�����   (   )  �����������a$��! ! ก��
�a$�a$. 
  (   )  �����������.QL ก���กa$��! !e�$������  (   )  �����������.QL.�a$��! ! 

������ก � +���"����%ก���%�� 

Table A1 Polyphenol and total anthocyanin contents of pigmented rice extracts* in comparison  
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                 between water and ethanol extracts 
Total polyphenol 

(mg GAE/ ml extracts) 
Total anthocyanin 

(mg Cy-3-G/ml extracts) Rice varieties 
Water extract Ethanol extract Water extract Ethanol extract 

SY 0.28+0.00bB 0.68+0.01bA 0.19+0.00bB 0.28+0.03aA 
HK 0.18+0.01aB 0.58+0.01aA 0.11+0.00aB 0.24+0.02aA Non waxy rice 
KN 0.26+0.02bB 0.55+0.01aA 0.16+0.01bB 0.22+0.02aA 
KR 0.73+0.02cA 1.02+0.01cA 0.45+0.00cB 0.51+0.01bA 
RWR 96060 0.81+0.02dB 1.31+0.01dA 0.45+0.00cB 0.65+0.02cA 
CMP 0.96+0.07eB 1.74+0.04eA 0.53+0.01dB 1.13+0.02dA 
BWR 96025 2.19+0.02gB 2.23+0.02fA 0.99+0.02eB 1.49+0.09eA 

Waxy rice 

BWR 96044 2.16+0.04fB 2.48+0.01gA 0.96+0.03eB 1.66+0.01fA 
*Rice grains: ethanolic (ethanol:water:formic acid) = 1:25 for 15 min; Rice grains:water = 1:25, 
heating at 1000C for 15 min. 
Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same column are significantly different 
(p<0.05). 
Mean values denoted by different capital letters in the same row (day 0 vs day 7) are significantly 
different (p<0.05). 
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 Table A2 Scavenging activity of pigmented rice extracts (0.1 mg/ml)* in comparison between water and ethanol extracts 
Radical scavenging activity (%) 

DPPH. ABTS+ SRSA Rice varieties 

Water extract Ethanol extract Water extract Ethanol extract Water extract Ethanol extract 
SY 34.41+2.17aB 61.74+1.56aA 31.39+1.82aB 75.61+0.39aA 0.99+0.06bB 42.05+1.02bA 
HK 31.31+0.22aB 63.60+0.18cA 53.30+3.69bB 75.43+0.58aA 0.83+0.01aB 39.93+0.38abA Non waxy rice 
KN 39.59+1.77bB 60.63+1.19aA 32.41+2.12aB 75.32+1.00aA 1.23+0.02cB 38.69+0.74aA 
KR 52.38+3.71cB 65.45+0.47cA 68.13+4.29cB 79.07+1.00bA 1.34+0.05dB 53.00+0.91cA 
RWR 96060 56.95+0.19dB 69.84+0.23dA 70.11+3.78cB 82.09+0.31cA 1.52+0.06eB 55.08+0.55cA 
CMP 59.19+1.52dB 71.81+0.90eA 76.20+2.64dB 82.70+0.47cA 1.89+0.05fB 65.92+2.41dA 
BWR 96025 67.82+2.58eB 76.71+0.54fA 84.02+0.63eB 84.98+0.26dA 3.91+0.09hB 74.68+0.26eA 

Waxy rice 

BWR 96044 65.61+2.54eB 76.25+0.50fA 82.32+0.35eB 84.47+0.28dA 3.61+0.07gB 74.91+2.37eA 
*Rice grains: ethanolic (ethanol:water:formic acid) = 1:25 for 15 min; Rice grains:water = 1:25, heating at 1000C for 15 min. 
Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same column are significantly different (p<0.05). 
Mean values denoted by different capital letters in the same row (day 0 vs day 7) are significantly different (p<0.05). 
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 Table A3 Total solid, transmission and pH of 8 variety pigmented rice water extracts* in comparison between day 0 and day 7 
Rice varieties Total solid(%) Transmission(%) pH 

Day 0 7 0 7 0 7 
SY 0.10+0.01bcA 0.04+0.00bB 64.86+0.41bA 64.64+0.05cA 7.45+0.03eA 7.16+0.02dB 
HK 0.13+0.01dA 0.03+0.00aB 64.63+0.61bA 54.07+0.32aB 7.33+0.02dA 7.11+0.02cB Non-waxy rice 
KN 0.10+0.00bcA 0.05+0.00cdB 76.30+0.60fA 75.07+0.75gB 7.12+0.02bA 7.02+0.02ab 
KR 0.12+0.00dA 0.05+0.00cdB 61.76+0.25aA 61.30+0.17bA 7.05+0.03aA 7.01+0.01abB 
RWR 96060 0.09+0.00bA 0.07+0.00eB 72.03+0.60dA 71.40+0.82eB 7.02+0.01aA 6.97+0.01aB 
CMP 0.11+0.01cA 0.08+0.00fB 67.67+0.56cA 67.03+0.58dB 7.14+0.03bA 7.03+0.03bB 
BWR 96025 0.09+0.01bA 0.05+0.00cB 74.10+0.36eA 73.36+0.41fA 7.25+0.01cA 7.07+0.02bB 

Waxy-rice 

BWR 96044 0.09+0.00aA 0.05+0.00dB 76.70+0.20fA 75.93+0.25hA 7.27+0.01cA 7.13+0.01cB 
*Rice grains:water = 1:25, heating at 1000C for 15 min. 
Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same column are significantly different (p<0.05). 
Mean values denoted by different capital letters in the same row (day 0 vs day 7) are significantly different (p<0.05). 
 

 

 

 
146



 147 

 Table A4 Color parameters of 8 variety pigmented rice water extracts* in comparison between day 0 and day 7 
Color parameters 

Rice varieties 
L* a* b* 

Day 0 7 0 7 0 7 
SY 94.18+0.00fA 95.12+0.01gB 3.30+0.01aA 2.19+0.01aB 10.49+0.01aA 10.80+0.01aB 
HK 85.04+0.02eA 86.32+0.35eB 10.54+0.01bA 9.79+0.10bB 25.21+0.01bA 25.44+0.04bB Non-waxy rice 
KN 85.57+0.00eA 86.41+0.07eB 12.04+0.11cA 10.72+0.01cB 26.02+0.01cA 28.82+0.02cB 
KR 80.68+0.01dA 82.49+0.09dB 17.90+0.01eA 16.72+0.01eB 35.70+0.00eA 36.16+0.01eB 
RWR 96060 86.15+0.01eA 87.81+0.10fB 16.96+0.01dA 14.97+0.01dB 38.38+0.02fA 38.74+0.01dB 
CMP 67.87+0.01cA 68.46+0.04cB 25.19+0.01fA 25.02+0.01fB 35.15+0.01dA 35.89+0.01fB 
BWR 96025 43.66+0.01aA 44.48+0.10aB 44.95+0.01hA 43.61+0.4hB 45.58+0.03hA 46.83+0.20hB 

Waxy-rice 

BWR 96044 52.63+0.01bA 60.31+0.00bB 38.50+0.37gA 36.96+0.04gB 41.52+0.02gA 42.63+0.01gB 
*Rice grains:water = 1:25, heating at 1000C for 15 min. 
Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same column are significantly different (p<0.05). 
Mean values denoted by different capital letters in the same row (day 0 vs day 7) are significantly different (p<0.05). 
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 Table A5 Total polyphenol and total anthocyanin contents of 8 variety pigmented rice  
                  water extracts* in comparison between day 0 and day 7 

Rice varieties 
Total polyphenol 

(mg GAE/ ml extracts) 
Total anthocyanin 

(mg Cy-3-G/ml extracts) 

Day 0 7 0 7 
SY 0.28+0.00bA 0.18+0.00cB 0.19+0.00bA 0.15+0.01cB 
HK 0.18+0.01aA 0.17+0.00bA 0.11+0.00aA 0.05+0.00aB Non-waxy rice 
KN 0.26+0.02bA 0.14+0.01aB 0.16+0.01bA 0.12+0.00bB 
KR 0.73+0.02cA 0.27+0.01eB 0.45+0.00cA 0.22+0.01deB 
RWR 96060 0.81+0.02dA 0.25+0.01dB 0.45+0.00cA 0.21+0.01dB 
CMP 0.96+0.07eA 0.28+0.00eB 0.53+0.01dA 0.15+0.01cB 
BWR 96025 2.19+0.02gA 0.33+0.02fB 0.99+0.02eA 0.24+0.02deB 

Waxy-rice 

BWR 96044 2.16+0.04fA 0.33+0.00fB 0.96+0.03eA 0.23+0.01eB 
*Rice grains:water = 1:25, heating at 1000C for 15 min. 
Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same column are significantly different 
(p<0.05). 
Mean values denoted by different capital letters in the same row (day 0 vs day 7) are significantly 
different (p<0.05). 
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Table A6 Scavenging activity of 8 variety pigmented rice water extracts* (0.1 mg/ml) in comparison between day 0 and day 7 
Radical scavenging activity (%) 

Rice varieties 
DPPH. ABTS+ SRSA 

Day 0 7 0 7 0 7 
SY 34.41+2.17aA 25.06+2.28bB 31.39+1.82aA 18.55+0.86abB 0.99+0.06bA 0.49+0.00aB 
HK 31.31+0.22aA 16.85+0.47aB 53.30+3.69bA 14.75+0.86aB 0.83+0.01aA 0.47+0.00aB Non-waxy rice 
KN 39.59+1.77bA 28.75+0.42cB 32.41+2.12aA 20.96+1.35bB 1.23+0.02cA 0.44+0.03aB 
KR 52.38+3.71cA 42.10+3.12deA 68.13+4.29cA 48.45+2.07dB 1.34+0.05dA 0.71+0.05bB 
RWR 96060 56.95+0.19dA 42.13+2.21deB 70.11+3.78cA 53.62+3.08eB 1.52+0.06eA 0.65+0.00bB 
CMP 59.19+1.52dA 39.04+1.90dB 76.20+2.64dA 30.77+0.97cB 1.89+0.05fA 0.75+0.04bB 
BWR 96025 67.82+2.58eA 49.89+0.88fB 84.02+0.63eA 65.79+2.79fB 3.91+0.09hA 1.69+0.01cB 

Waxy-rice 

BWR 96044 65.61+2.54eA 44.09+3.01eB 82.32+0.35eA 75.71+3.67gA 3.61+0.07gA 1.67+0.06cB 
*Rice grains:water = 1:25, heating at 1000C for 15 min. 
Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same column are significantly different (p<0.05). 
Mean values denoted by different capital letters in the same row (day 0 vs day 7) are significantly different (p<0.05) 
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 Table A7 Effect of rice grains:water ratio and heating time at 1000C on total solid, transmission and pH parameter of pigmented rice water extracts 
Total solid (%) Transmission (%) pH Rice 

varieties 
Heating time 

(min) 1:5 1:15 1:25 1:5 1:15 1:25 1:5 1:15 1:25 
15 2.59+0.24cA 0.19+0.01bA 0.09+0.00aA 27.83+1.48aD 65.93+0.63bD 75.13+0.11cD 7.53+0.01bA 7.55+0.02cA 7.54+0.02aA 
20 3.36+0.19cB 0.26+0.03bB 0.21+0.03aB 13.10+0.65aC 59.70+0.20bC 70.43+0.05cC 7.54+0.02bB 7.51+0.04cB 7.53+0.02aB 
25 5.52+0.88cC 0.78+0.01bC 0.46+0.01aC 8.26+0.40aB 50.33+0.41bB 62.06+0.92cB 7.53+0.02bB 7.52+0.01cB 7.55+0.01aB 

RWR96060 

30 11.92+1.02cD 1.56+0.00bD 0.49+0.01aD 6.13+0.05aA 32.10+7.75bA 59.73+0.56cA 7.54+0.03bC 7.53+0.02cC 7.55+0.03aC 

15 4.35+0.17cA 0.27+0.00bA 0.09+0.00aA 16.73+0.75aD 62.13+0.05bD 72.83+1.24cD 7.36+0.04bC 7.33+0.04bC 7.32+0.02aC 
20 6.90+0.05cB 0.53+0.03bB 0.25+0.04aB 8.63+0.30aC 42.93+0.57bC 56.16+0.15cC 7.37+0.02bA 7.37+0.02bA 7.37+0.01aA 
25 8.38+0.17cC 2.22+0.05bC 0.53+0.00aC 2.20+0.26aB 36.46+2.20bB 51.33+0.47cB 7.31+0.06bAB 7.35+0.03bAB 7.33+0.02aAB 

BWR96025 

30 10.79+0.25cD 4.56+0.04bD 1.13+0.07aD 1.63+0.05aA 25.56+0.95bA 45.50+1.47cA 7.38+0.01bAB 7.36+0.02bAB 7.36+0.01aAB 

15 2.54+0.02cA 0.17+0.00bA 0.18+0.03aA 18.96+0.61aD 65.13+0.50bD 75.43+0.70cD 7.38+0.01aB 7.36+0.02aB 7.36+0.03aB 

20 3.91+0.12cB 0.35+0.02bB 0.28+0.06aB 12.73+0.15aC 55.96+0.80bC 70.90+0.36cC 7.31+0.05aA 7.34+0.03aA 7.33+0.02aA 

25 6.52+0.27cC 1.45+0.07bC 0.50+0.05aC 5.26+0.05aB 47.30+1.13bB 62.80+0.26cB 7.34+0.03aAB 7.34+0.03aAB 7.36+0.02aAB 
BWR96044 

30 9.11+0.07cD 2.01+0.00bD 0.91+0.02aD 2.43+0.11aA 34.13+0.45bA 52.50+0.65cA 7.36+0.02aB 7.35+0.03aB 7.37+0.01aB 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values denoted by different capital letters in the same  
column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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 Table A8 Effect of rice grains:water ratio and heating time at 1000C on color parameter of pigmented rice water extracts 
Color parameter 

L* a* b* 
Rice 

varieties 
Heating time 

(min) 
1: 5 1:15 1:25 1: 5 1:15 1:25 1: 5 1:15 1:25 

15 30.09+0.01aD 52.48+0.00bD 82.54+0.01cD 42.44+0.02cA 22.79+0.01bA 11.60+0.02aA 51.39+0.19cA 44.84+0.04bA 32.48+0.03aA 

20 26.08+0.04aC 41.03+0.01bC 54.81+0.07cC 53.75+0.01cB 49.65+0.02bB 36.01+0.05aB 58.88+0.02cB 49.89+0.06bB 49.29+0.07aB 

25 14.49+0.04aB 34.53+0.00bB 47.76+0.03cB 60.94+0.07cC 55.07+0.01bC 48.33+0.01aC 64.49+0.04cC 53.17+0.06bC 54.34+0.04aC 
RWR96060 

30 7.61+0.05aA 20.06+0.03bA 34.36+0.02cA 63.06+0.06cD 66.05+0.06bD 52.15+0.02aD 70.21+ 0.14cD 57.38+0.03bD 58.85+0.09aD 
15 12.85+0.05aD 26.53+0.02bD 42.83+0.02cD 28.70+0.15aD 41.10+0.03bD 48.19+0.02cD 24.70+0.11aD 32.34+0.06bD 43.21+0.19cD 
20 5.79+0.03aC 18.50+0.04bC 35.59+0.01cC 11.82+0.10aC 36.21+0.09bC 50.59+0.03cC 19.90+0.03aC 24.53+0.05bC 46.80+0.11cC 
25 1.10+0.05aB 13.65+0.03bB 19.99+0.01cB 7.17+0.07aB 28.91+0.01bB 55.67+0.03cB 11.77+0.03aB 17.35+0.06bB 49.61+0.09cB 

BWR96025 

30 0.44+0.02aA 5.73+0.01bA 12.05+0.05cA 2.47+0.44aA 15.95+0.02bA 59.23+0.05cA 5.76+0.07aA 14.06+0.03bA 54.79+0.03cA 
15 13.61+0.02aD 35.27+0.02bD 56.52+0.01cD 22.38+0.06aD 36.54+0.04bD 39.73+0.03cD 22.29+0.06aD 36.02+0.09bD 40.02+0.08cD 
20 7.54+0.05aC 18.24+0.04bC 32.90+0.00cC 13.14+0.04aC 26.09+0.12bC 41.18+0.02cC 16.01+0.09aC 29.08+0.07bC 41.49+0.06cC 
25 2.61+0.07aB 15.43+0.02bB 28.43+0.02cB 8.59+0.44aB 22.35+0.04bB 43.34+0.51cB 9.29+0.14aB 26.40+0.07bB 47.10+0.03cB 

BWR96044 

30 0.88+0.03aA 9.74+0.01bA 12.53+0.01cA 5.79+0.04aA 15.11+0.01bA 44.78+0.01cA 3.34+0.05aA 20.64+0.06bA 52.95+0.04cA 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values denoted by different capital letters in the same column are 
significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety..
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Table A9 Effect of rice grains:water ratio and heating time at 1000C on total  
              polyphenol and total anthocyanin contents of pigmented rice extracts 

Heating 
time 

Total polyphenol  
(mg GAE/ml extracts) 

Total anthocyanin  
(mg Cy-3-G/ml extracts) 

Rice 
varieties 

(min) 1:5 1:15 1:25 1:5 1:15 1:25 

15 3.05+0.05cA 1.63+0.05bA 0.84+0.02aA 0.85+0.15cA 0.81+0.04bA 0.53+0.06aA 

20 3.24+0.02cB 1.85+0.02bB 1.01+0.03aB 0.92+0.01cB 0.90+0.02bB 0.64+0.03aB 

25 3.55+0.01cC 2.22+0.03bC 1.26+0.01aC 1.50+0.09cC 1.10+0.08bC 0.78+0.01aC 
RWR96060 

30 3.99+0.04cD 2.65+0.05bD 1.55+0.05aD 2.11+0.01cD 2.02+0.08bD 1.00+0.05aD 

15 4.57+0.05cA 2.73+0.07bA 2.19+0.01aA 1.10+0.07bA 1.00+0.00bA 0.99+0.02aA 

20 4.73+0.04cB 3.39+0.08bB 2.26+0.02aB 1.47+0.11bB 1.52+0.08bB 1.02+0.03aB 

25 4.93+0.03cC 3.71+0.02bC 2.42+0.01aC 1.52+0.01bB 1.61+0.04bB 1.12+0.01aB 
BWR96025 

30 5.06+0.06cD 3.94+0.01bD 2.68+0.01aD 1.90+0.02bC 1.87+0.03bC 1.32+0.04aC 

15 4.50+0.04cA 2.66+0.01bA 2.16+0.04aA 1.14+0.05cA 1.00+0.01bA 0.93+0.02aA 

20 4.59+0.02cB 3.29+0.01bB 2.24+0.01aB 1.42+0.08cB 1.38+0.19bB 1.03+0.01aB 

25 4.73+0.02cC 3.56+0.04bC 2.38+0.01aC 1.55+0.02cC 1.59+0.01bC 1.13+0.04aC 
BWR96044 

30 4.91+0.04cD 3.83+0.02bD 2.58+0.01aD 1.81+0.16cD 1.62+0.01bD 1.27+0.03aD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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 Table A10 Effect of rice grains:water ratio and heating time at 1000C on radical scavenging activity of pigmented rice water extracts (0.02 mg/ml) 

DPPH. radical scavenging activity (%) ABTS+ radical scavenging activity (%) SRSA radical scavenging activity (%) Rice 
varieties 

Heating time 
(min) 1:5 1:15 1:25 1:5 1:15 1:25 1:5 1:15 1:25 
15 24.02+0.88cA 16.55+0.69bA 13.75+0.45aA 33.69+2.09cA 25.24+1.23bA 19.09+0.45aA 0.82+0.03cA 0.47+0.01bA 0.31+0.02aA 

20 32.10+1.28cB 22.31+1.03bB 17.89+1.53aB 46.98+0.70cB 29.65+0.43bB 25.84+0.21aB 0.86+0.04cB 0.47+0.01bB 0.42+0.03aB 
25 39.02+1.33cC 30.11+0.48bC 20.63+0.55aC 54.15+2.38cC 38.90+0.64bC 37.03+1.87aC 0.90+0.01cC 0.59+0.03bC 0.58+0.01aC 

RWR96060 

30 55.05+0.18cD 32.31+0.26bD 31.10+0.46aD 68.16+0.53cD 47.12+0.69bD 41.26+2.01aD 1.02+0.02cD 0.91+0.01bD 0.84+0.03aD 
15 31.08+0.28cA 29.32+0.16bA 18.37+0.52aA 52.75+0.63cA 36.89+0.02bA 22.48+1.78aA 1.30+0.01cA 1.24+0.02bA 1.11+0.01aA 
20 44.63+1.61cB 32.37+1.05bB 25.82+1.71aB 62.08+0.93cB 40.55+1.15bB 29.44+2.66aB 1.35+0.01cB 1.29+0.01bB 1.14+0.01aB 
25 54.97+1.26cC 37.09+0.68bC 30.72+0.35aC 79.15+0.72cC 54.24+0.57bC 44.63+1.83aC 1.39+0.01cC 1.34+0.01bC 1.20+0.00aC 

BWR96025 

30 61.29+1.59cD 46.82+1.18bD 33.08+0.78aD 83.41+3.06cD 65.03+0.22bD 57.10+1.04aD 1.43+0.01cD 1.38+0.01bD 1.26+0.01aD 
15 29.78+0.25cA 26.69+1.45bA 16.39+1.07aA 53.30+0.96cA 31.58+0.42bA 20.33+0.51aA 1.12+0.04cA 0.89+0.01bA 0.86+0.03aA 
20 37.17+1.15cB 31.84+0.37bB 22.58+2.32aB 61.66+1.19cB 38.04+0.80bB 26.15+0.78aB 1.24+0.01cB 1.01+0.00bB 0.94+0.01aB 
25 50.19+0.91cC 36.12+1.14bC 27.62+1.35aC 71.07+0.28cC 50.57+1.53bC 39.28+0.41aC 1.30+0.03cC 1.06+0.01bC 0.98+0.00aC BWR96044 

30 59.41+1.82cD 44.91+1.11bD 29.42+3.15aD 77.69+0.24cD 60.95+1.40bD 47.03+1.63aD 1.37+0.01cD 1.22+0.01bD 1.17+0.01aD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values denoted by different capital letters in the same column are  
significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A11 Effect of ascorbic acid and sugar content on pH parameter of pigmented  
                   rice water extracts 

 pH Rice  
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 7.21+0.01dB 5.67+0.03cB 3.95+0.03bB 3.63+0.02aB 
3 7.16+0.02dA 5.65+0.03cA 3.91+0.02bA 3.63+0.02aA 
5 7.27+0.01dC 5.94+0.01cC 3.94+0.02bC 3.64+0.03aC 

RWR96060 

8 7.35+0.03dC 5.76+0.01cC 4.01+0.02bC 3.62+0.01aC 
0 7.34+0.04dA 5.50+0.09cA 3.76+0.04bA 3.54+0.03aA 
3 7.22+0.02dAB 5.46+0.02cAB 3.94+0.02bAB 3.57+0.02aAB 
5 7.28+0.06dC 5.85+0.04cC 3.83+0.03bC 3.65+0.02aC 

BWR96025 

8 7.35+0.03dB 5.65+0.02cB 3.84+0.04bB 3.44+0.03aB 
0 7.28+0.03dA 5.70+0.16cA 3.80+0.11bA 3.64+0.03aA 
3 7.19+0.05dA 5.63+0.08cA 3.95+0.02bA 3.62+0.03aA 
5 7.25+0.02dA 5.81+0.07cA 3.81+0.15bA 3.62+0.02aA 

BWR96044 

8 7.40+0.06dB 5.73+0.04cB 4.09+0.05bB 3.52+0.01aB 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A12 Effect of ascorbic acid and sugar content on total solid parameter of  
                   pigmented rice water extracts 

 Total solid (%) Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 0.49+0.01aA 0.50+0.00aA 0.58+0.01bA 1.33+0.68cA 
3 3.21+0.05aB 3.30+0.06aB 3.47+0.03bB 3.61+0.07cB 
5 5.23+0.01aC 5.29+0.04aC 5.47+0.12bC 5.44+0.04cC 

RWR96060 

8 7.80+0.11aD 8.11+0.17aD 8.34+0.08bD 8.54+0.10cD 
0 2.27+0.04aA 2.96+0.02bA 3.28+0.02cA 5.24+0.07dA 
3 3.35+0.02aB 4.07+0.24bB 4.36+0.14cB 5.88+0.04dB 
5 5.30+0.18aC 5.67+0.19bC 6.16+0.07cC 8.31+0.04dC 

BWR96025 

8 8.31+0.01aD 9.26+0.07bD 10.27+0.06cD 11.11+0.06dD 
0 1.48+0.06aA 3.15+0.02bA 3.18+0.01bA 5.03+0.09cA 
3 3.17+0.11aB 3.19+0.11bB 3.24+0.12bB 5.60+0.06cB 
5 5.07+0.06aC 5.22+0.08bC 5.29+0.13bC 7.16+0.08cC 

BWR96044 

8 7.79+0.06aD 7.85+0.14bD 7.93+0.03bD 9.83+0.03cD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A13 Effect of ascorbic acid and sugar content on transmission parameter of  
                   pigmented rice water extracts 

 Transmission (%) Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 50.76+0.70aA 53.90+0.61bA 59.93+2.22cA 60.00+2.51dA 
3 52.67+0.32aA 53.80+0.56bA 59.13+0.50cA 60.83+0.75dA 
5 53.60+0.95aA 54.17+0.35bA 59.87+0.60cA 62.17+0.35dA 

RWR96060 

8 54.10+1.41aB 58.47+0.25bB 61.60+0.50cB 64.23+2.57dB 
0 37.50+1.01aA 41.07+0.32bA 64.63+0.81cA 73.25+0.26dA 
3 39.20+1.35aB 46.83+0.80bB 74.43+0.87cB 78.57+2.20dB 
5 41.23+0.35aC 47.90+0.53bC 77.20+2.72cC 83.07+0.84dC 

BWR96025 

8 49.18+0.68aD 51.56+0.34bD 82.15+1.23cD 91.96+0.66dD 
0 48.03+0.21aA 57.10+0.61bA 77.40+0.36cA 85.30+0.53dA 
3 50.30+1.35aB 59.77+1.18bB 79.40+0.36cB 88.07+2.00dB 
5 54.27+1.79aC 66.87+1.50bC 81.07+2.49cC 90.37+2.32dC 

BWR96044 

8 56.90+2.65aD 67.93+0.06bD 83.73+1.72cD 95.83+0.60dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A14 Effect of ascorbic acid and sugar content on L* value of pigmented rice  
                   water extracts 

 L* 
Rice varieties 

Ascorbic acid content (%) 0 0.1 0.3 0.5 
 Sugar content (%)     

0 34.83+0.03aA 73.03+0.01bA 75.91+0.01cA 77.83+0.00dA 
3 56.70+0.02aB 74.21+0.01bB 78.01+0.00cB 78.47+0.01dB 
5 56.86+0.01aC 75.60+0.01bC 78.53+0.01cC 79.05+0.59dC 

RWR96060 

8 56.31+0.02aD 76.91+0.01bD 79.61+0.00cD 81.02+0.57dD 
0 15.66+0.01aA 33.40+0.00bA 44.72+0.01cA 45.30+0.01dA 
3 16.54+0.03aB 34.21+0.01bB 43.78+0.01cB 47.52+0.01dB 
5 17.74+0.44aC 36.32+0.01bC 51.07+0.02cC 54.44+0.19dC 

BWR96025 

8 20.62+0.05aD 37.91+0.11bD 55.79+0.11cD 57.52+0.46dD 
0 15.71+0.19aA 24.76+0.01bA 44.81+0.58cA 45.68+0.57dA 
3 19.26+0.02aB 34.76+0.01bB 46.14+1.16cB 49.01+0.58dB 
5 19.63+0.00aC 35.35+0.01bC 48.76+0.58cC 53.50+0.01dC 

BWR96044 

8 20.32+0.01aD 36.46+0.01bD 49.58+0.01cD 55.74+0.01dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A15 Effect of ascorbic acid and sugar content on a* value of pigmented rice  
                   water extracts 

 a* Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 54.07+1.72cD 26.32+0.02bD 16.24+0.01aD 15.45+0.01aD 
3 48.64+0.02cC 25.34+0.04bC 17.40+0.01aC 16.61+0.02aC 
5 47.90+0.02cB 22.18+0.02bB 15.55+0.01aB 16.36+0.01aB 

RWR96060 

8 41.70+0.01cA 20.96+0.01bA 15.34+0.01aA 15.23+0.01aA 
0 30.62+0.01aA 40.67+0.01bA 41.97+0.02cA 42.52+0.02dA 
3 30.85+0.05aB 41.13+0.01bB 43.30+0.03cB 46.65+0.57dB 
5 33.46+0.10aC 43.84+0.04bC 45.12+0.01cC 49.09+0.06dC 

BWR96025 

8 34.14+0.03aD 45.55+0.50bD 50.01+0.11cD 53.16+0.30dD 
0 22.47+0.07aA 39.93+0.60bA 40.48+0.36cA 42.33+0.58dA 
3 32.06+0.06aB 40.60+0.03bB 42.15+0.02cB 45.83+0.01dB 
5 32.58+0.02aC 41.54+0.57bC 43.79+0.59cC 45.84+0.57dC 

BWR96044 

8 33.38+0.03aD 44.05+0.01bD 46.42+0.58cD 49.54+0.58dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A16 Effect of ascorbic acid and sugar content on b* value of pigmented rice  
                   water extracts 

 b* Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 53.62+0.05aD 54.60+0.05bD 57.40+0.02cD 58.57+0.57dD 
3 52.22+0.06aC 55.39+0.01bC 56.32+0.03cC 58.41+0.01dC 
5 49.86+0.03aB 50.78+0.04bB 51.35+0.00cB 53.85+0.01dB 

RWR96060 

8 41.63+0.02aA 49.25+0.03bA 49.34+0.01cA 50.23+0.00dA 
0 17.58+0.58aA 20.74+0.01bA 25.08+0.01cA 26.73+0.01dA 
3 19.11+0.55aB 21.26+0.02bB 24.92+0.02cB 28.58+0.02dB 
5 22.38+0.04aC 24.55+0.04bC 28.01+0.02cC 31.46+0.02dC 

BWR96025 

8 27.65+0.01aD 29.80+0.14bD 31.10+0.08cD 34.97+0.02dD 
0 26.46+0.03aA 29.29+0.01bA 33.78+0.93cA 35.06+0.59dA 
3 29.51+0.05aB 32.28+0.01bB 35.02+0.01cB 38.56+0.01dB 
5 32.69+0.01aC 35.17+0.57bC 38.96+0.57cC 40.26+0.00dC 

BWR96044 

8 33.04+0.03aD 38.67+0.57bD 42.07+0.56cD 44.96+0.01dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A17 Effect of ascorbic acid and sugar content on total anthocyanin contents of  
                   pigmented rice extracts 

 Total anthocyanin (mg Cy-3-G/ml extracts) Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 1.11+0.03dD 0.76+0.02cD 0.47+0.03bD 0.33+0.02aD 
3 0.71+0.04dC 0.74+0.01cC 0.36+0.01bC 0.28+0.01aC 
5 0.68+0.01dB 0.58+0.01cB 0.32+0.02bB 0.26+0.01aB 

RWR96060 

8 0.58+0.01dA 0.49+0.01cA 0.28+0.02bA 0.13+0.01aA 
0 1.69+0.01dD 0.80+0.03cD 0.59+0.03bD 0.50+0.02aD 
3 1.34+0.00dC 0.83+0.01cC 0.33+0.02bC 0.24+0.01aC 
5 0.90+0.03dB 0.63+0.00cB 0.31+0.02bB 0.21+0.02aB 

BWR96025 

8 0.81+0.02dA 0.59+0.00cA 0.27+0.01bA 0.16+0.01aA 
0 1.66+0.01dD 0.81+0.02cD 0.53+0.05bD 0.37+0.03aD 
3 1.01+0.00dC 0.67+0.02cC 0.34+0.03bC 0.22+0.01aC 
5 0.80+0.05dB 0.57+0.02cB 0.27+0.02bB 0.19+0.01aB 

BWR96044 

8 0.69+0.04dA 0.48+0.01cA 0.21+0.01bA 0.12+0.02aA 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A18 Effect of ascorbic acid and sugar content on total polyphenol contents of  
                   pigmented rice extracts 

 Total polyphenol (mg GAE/ml extracts) Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 2.18+0.02aA 3.72+0.05bA 5.09+0.06cA 10.29+0.24dA 
3 2.23+0.05aB 3.97+0.17bB 5.54+0.19cB 11.29+0.50dB 
5 3.06+0.03aC 6.26+0.10bC 9.37+0.36cC 16.64+0.26dC 

RWR96060 

8 3.21+0.17aD 6.60+0.29bD 10.89+0.08cD 17.16+0.03dD 
0 3.73+0.03aA 8.51+0.12bA 10.87+0.24cA 22.04+0.15dA 
3 4.35+0.01aB 10.52+0.38bB 14.67+0.69cB 29.49+0.17dB 
5 4.69+0.04aC 13.17+0.10bC 19.54+0.24cC 34.23+0.24dC 

BWR96025 

8 4.92+0.04aD 17.23+0.21bD 21.66+0.87cD 37.65+0.38dD 
0 3.55+0.02aA 7.44+0.10bA 10.19+0.12cA 20.58+0.48dA 
3 4.28+0.19aB 9.54+0.71bB 14.48+0.42cB 28.32+0.17dB 
5 4.60+0.01aC 11.81+0.30bC 18.05+1.08cC 32.81+2.06dC 

BWR96044 

8 4.82+0.02aD 16.06+0.21bD 20.55+0.48cD 35.30+0.79dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A19 Effect of ascorbic acid and sugar content on DPPH. radical scavenging  

                   activity of pigmented rice water extracts (0.02 mg/ml) 
 DPPH. radical scavenging activity (%) Rice 

varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 
 Sugar content (%)     

0 32.68+1.06aA 43.56+0.12bA 53.07+0.65cA 58.24+0.65dA 
3 35.05+0.24aB 45.92+0.51bB 57.70+0.35cB 59.61+0.28dB 
5 48.84+0.19aC 49.37+1.41bC 60.91+0.34cC 62.22+1.58dC 

RWR96060 

8 54.97+0.27aD 55.14+0.32bD 63.59+1.12cD 70.15+0.17dD 
0 37.75+0.66aA 47.02+0.66bA 55.79+2.07cA 62.21+0.66dA 
3 44.77+0.32aB 57.00+0.39bB 59.13+2.04cB 69.07+0.25dB 
5 47.65+0.81aC 56.08+0.07bC 65.47+0.41cC 72.44+0.22dC 

BWR96025 

8 50.55+0.14aD 66.40+0.40bD 72.87+0.54cD 74.09+0.71dD 
0 37.06+1.37aA 45.91+0.25bA 53.27+0.81cA 61.45+0.44dA 
3 42.90+0.42aB 50.64+0.43bB 52.80+0.29cB 66.46+0.41dB 
5 44.68+0.31aC 52.18+0.79bC 61.15+0.73cC 68.62+2.52dC 

BWR96044 

8 47.60+1.01aD 60.65+1.24bD 69.25+0.37cD 70.06+0.93dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
 

 

 

 

 

 

 

 

 

 



 163 

Table A20 Effect of ascorbic acid and sugar content on ABTS+ radical scavenging  
                   activity of pigmented rice water extracts (0.02 mg/ml) 

 ABTS+ radical scavenging activity (%) Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 40.10+0.45aA 56.70+0.11bA 59.99+0.05cA 66.19+0.22dA 
3 47.29+0.29aB 59.75+0.21bB 63.75+0.48cB 69.94+0.15dB 
5 55.64+0.13aC 61.22+0.17bC 65.42+0.77cC 71.63+0.21dC 

RWR96060 

8 56.65+0.74aD 67.57+0.55bD 71.20+0.30cD 73.39+0.33dD 
0 54.48+0.88aA 59.33+0.13bA 63.80+0.14cA 71.86+0.28dA 
3 55.92+0.31aB 62.36+0.54bB 71.04+0.42cB 76.33+0.06dB 
5 62.17+0.28aC 66.03+0.29bC 74.62+0.36cC 79.49+0.56dC 

BWR96025 

8 70.02+0.28aD 68.57+1.16bD 78.39+0.79cD 81.32+0.25dD 
0 50.69+0.29aA 58.16+0.26bA 62.95+1.27cA 70.57+0.06dA 
3 55.20+0.29aB 61.39+0.90bB 67.64+0.43cB 73.19+0.68dB 
5 60.53+0.28aC 63.93+1.46bC 72.15+0.52cC 77.93+0.64dC 

BWR96044 

8 69.17+0.24aD 74.51+0.30bD 76.65+0.58cD 80.96+0.26dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety. 
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Table A21 Effect of ascorbic acid and sugar content on SRSA radical scavenging  
                   activity of pigmented rice water extracts (0.02 mg/ml) 

 SRSA radical scavenging activity (%) Rice 
varieties Ascorbic acid content (%) 0 0.1 0.3 0.5 

 Sugar content (%)     
0 0.54+0.02aA 0.81+0.06bA 1.51+0.03cA 3.35+0.25dA 
3 1.60+0.05aB 3.89+0.14bB 6.15+0.25cB 8.35+0.33dB 
5 2.85+0.03aC 5.45+0.34bC 8.17+0.25cC 11.35+0.22dC 

RWR96060 

8 5.05+0.44aD 9.02+0.03bD 10.72+0.64cD 14.56+0.27dD 
0 1.55+0.04aA 5.58+0.44bA 8.97+0.42cA 12.93+0.33dA 
3 5.35+0.28aB 8.19+0.51bB 13.46+0.41cB 15.39+0.91dB 
5 8.80+0.67aC 11.52+0.57bC 15.37+0.52cC 18.28+0.04dC 

BWR96025 

8 10.84+0.50aD 12.73+0.48bD 16.34+0.22cD 19.12+0.71dD 
0 1.29+0.01aA 4.57+0.54bA 7.34+0.42cA 10.89+0.63dA 
3 3.59+0.16aB 6.55+0.35bB 11.58+0.67cB 14.40+0.56dB 
5 5.69+0.32aC 8.55+0.47bC 13.88+0.56cC 16.45+0.71dC 

BBWR960
44 

8 8.08+0.25aD 10.43+0.39bD 15.18+0.23cD 18.54+0.37dD 

Mean value + standard deviation of triplicates. 
Mean values denoted by different small letters in the same row are significantly different; values 
denoted by different capital letters in the same column are significantly different (p<0.05). 
Statistic comparison of this table was made within the same rice variety 
 
 
 
 
 
 
 
 
 
 
 


