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Abstract 
 The high inorganic phosphorous (HIP) of mutagenic rice seed and 9 types of brown rice 
seed for commercial production, including of Red Brown Rice, Hom Mali Brown Rice, Pinkased 
Brown Rice, Riceberry Rice, Red Germinated Brown Rice, Hom Mali Germinated Brown Rice, 
Malt Rice, Sanpatong Germinated Brown Sticky Rice and Hom Nil Germinated Brown Rice were 
studied phytic acid content. The result of phytic acid analysis per seed by reactive with 2,2′-
bipyridine showed that almost all of HIP of mutagenic rice seed was screened for darker red color 
while 9 types of commercial of brown rice seed showed segregation of color as red to pale pink or 
colorless.  Rice grains were screened based on color intensity of inorganic P level.  HIP of 
mutagenic rice seeds showed high inorganic phosphorus about 0.93-1.39 µg/seed.  The effective of 
inorganic P levels of Red Brown Rice, Hom Mali Brown Rice, Pinkased Brown Rice, Riceberry 
Rice, Hom Mali Germinated Brown Rice were 0.15-0.46 µg/seed while Red Germinated Brown 
Rice, Hom Nil Germinated Brown Rice, Malt Rice and Sanpatong Germinated Brown Sticky Rice 
were 0.46-1.39 µg/seed.  The quantitative of phytic acid was analyzed in HIP of mutagenic rice 
seed, Red Brown Rice, Hom Mali Brown Rice, Pinkased Brown Rice, Riceberry Rice, Red 
Germinated Brown Rice, Hom Mali Germinated Brown Rice, Malt Rice, Sanpatong Germinated 
Brown Sticky Rice and Hom Nil Germinated Brown Rice. The results showed that phytic acid 
content of these rice were 5.47, 6.86, 8.32, 8.74, 8.30, 7.57, 8.36, 6.85, 8.01 and 7.79 percentages by 
mass, respectively. The conclusion of this research suggested that HIP of mutagenic rice, Malt Rice, 
Red Brown Rice and Red Germinated Brown Rice had low phytic acid level.  This research found 
that the mostly low phytic acid grains provide for high inorganic P per seed, except Sanpatong 
Germinated Brown Sticky Rice with high inorganic P and high phytic acid content. 
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 5 � � � � 
 �� 8 � �= � + ก � � 
(bioavailability) 6 ! !� �� � � 5; � �	9 + �B � �� , �= (
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8 � �  �" ! $ � ( �-= 8 � �- 5 � ( + ก � ! 6 7 �	 ก 
(Cheryan,1980) ���+�� �+�(+ก�!67�	ก5��
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vulgare L.) ���� �� (Oryza sativa) ��B�8� 
�ก	!ก��ก���$��./�! ���	.��=�+ q �� ����#��
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ก�������	ก�
�������� ����� 14 (1): 2557                       125                                       Advanced Science 14 (1): 2014                            

� � �� � � � �  � �� {� �7 (� 7 ( �� � ��9  0.46 
6  � � � ก ��   *A ( �= � � 5 �	  � � ( �	 � � �� ��
7(�7(����-+ 
     � � �� �  � � � � � � � �  � � � { � �
7(�7(�����9����� � � 0, 0.15, 0.46, 0.93 
��� 1.39 6���ก��7(�7(��� �� ��B���
�	.�ก���!�(+8�� ( 2 
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      �B���"!� ���
�9+�2B����ก�=(��"! 
���8�=8���=����/6����$�� #�ก��2���	 
0 .2�������������ก�!6u�!���(�	ก 
#B���� 10 ��=��(+�2B����ก��"!   �!��"!8�
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(+���'��'�����(!�A�  #�ก��2�!-!����ก�!
� 100 6����	��8�=8���(!�!�(+ �B�65
��	 0.2 ������(+��������ก�!6u�!���(
�	 ก 5 �	  � � �  4 0 0  6  � � � �	 � �  � � � � �	 
���������(�����6(��((� (III) '���7�-
�!�!��6u�!���+65 500 6����	��   �B�65
���=�! �����A9(+���=������9� (vortex) ���q 
5���� 1 
�9��+ �� ��B�65�=��9(/���-	 
100 (+���'��'��� �5;����� 10 ���� �B���(!
�!�(+���+���2B���"+ 10 ����   #�ก��2�!-!
���� 120 6����	�� �����	�������� 2, 
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6����	�� ��+�ก�����9�ก	!�32� * �����!+�� 
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$-#�+
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�B���ก�!! �� 0.2 �������������ก�!ก�!
6u�!���(�	ก  5�	��� 5 	��	�	�� ���=�! ��
���A9(+���=������9��5;����� 6 
�9��+ �=��9
(/���-	 4 (+���'��'���  5���� 30 ����   
�B�655}?�����9�+��9 5000 g �5;����� 10 ����  ��9
(/���-	 4 (+���'��'���   #�ก��2�!-!���
�ก�!� 1 	��	�	��  ��	�(�����6(��((� 
(III) '���7��!�!��6u�!�� �+65 1 	��	�	��   
�B�65� 8��2B��!A(!��9(/���-	 90 x 100  (+��
�'��'���  �5;����� 15 ���� �	2+6� ��"�  �B�65
5}?�����9�+��9 3000 g �5;����� 30 ����  �� �!-!
����ก�!� 2 	��	�	�� ��	�������� 2, 2'-
6�$��	!���+65 3 	��	�	��   �� ��B�65� �5;�
���� 15 ���� �	2+8� ��"�   #�ก��2�!-!�=��8�� 
1 	��	�	��   �� ���	 2, 2'-6�$��	!���+65 2 
	��	�	�� �B�65��!�=�ก��!-!ก�A���+��9 530 
������� ����������������{��ก�!67�	ก 
��9����� � �  1.5, 3, 6, 12, 18, 24 ��� 28 
6���ก���=(	��	�	�� �� ��B����	.�� �+� � 
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      8 � ก � � �	 � � � � � �� ( �	 � � �� ��
7(�7(����=(��"!8�� ��ก���$��./���98� :�(
�	������7(�7(����-+���� ��ก� (+��9:�	��5;�
ก��� � 9 
�	! 6! �ก=  � ��ก� (+�!+  � ��ก� (+
�(��	  � ��ก� (+�(5>?��ก4��  � ��6�'�
��(��9  � ��ก� (+�!++(ก  � ��ก� (+�(��	
+(ก  � ��(���   � ��ก� (++(ก$��./�� ��
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���������5@��(+ 1  $��=�8�� ��ก���$��./���9
8 �  : � ( � 	� � � �� �7 ( � 7 ( � �� � -+ 8 �  : �
��!��(�	������7(�7(�����9��!�� 0.93-1.39 
6���ก���=(��"!  �=��8�� ��ก� (+�!+  
� ��ก� (+�(��	  � ��ก� (+�(5>?��ก4��  
� ��6�'���(��9   � ��ก� (+�(��	+(ก 8� 
�� !�� � (+ (�	�� ���� 7(� 7(�� ��= ( � �" !
5���� 0.15 - 0.46 6���ก���=(��"!    
�����!��(�	������7(�7(���8�� ��ก� (+
�!++(ก  � ��ก� (+�(�	�+(ก  � ��(��� 
���� ��ก� (++(ก$��./�� �����������5@��(+ 1 
8� ��!��(�	������7(�7(����=(��"!��9��!�� 
0.46-1.39 6���ก���=(��"!  #�ก:�ก��
�!� (+� � �ก� � � $��./� ��9 8� : � (�	 �� �� ��
7(�7(����-+ #�8� ��!�� �(+(�	���� ��
7(�7(����=(��"!�-+ (�#�ก	!#�กก��ก���
$��./��B�8� �ก	!���:	!5ก�	�(+�(�6'���98
 
8�ก �� � ��ก � ���+ ���� � ��� � ���9� � � 
7(�7(��� �
=� ก�!67�	ก (Raboy, 2001)   
�=��8�� ��ก� (+���(�=�+ 9 
�	!   $��=�8�
ก �/=  � � � ก � ( + 8 � � � !� � � ( + ( �	 � � �� ��
7(�7(����=(��"!�9B�ก�=�8�ก�/=� ��ก� (+
+(ก (�#�ก	!#�ก8�ก�����ก��+(ก�(+��"!
8 � $A 
 # � � � ( � 6 
 � 6 7 � � � �B � 8 � � ก	 !
ก�����ก������ก�!67�	ก6! �5;�(	��'	�(�
7(��7�
�	!(A9� ���(�	������7(�7(���

(	��� (Brinch-Redersen et al., 2002) #3+�B�8� 
5�	��(�	������7(�7(�����9�	 ��������=(
��"!8�� ��ก� (++(ก���!����9�-+ก�=�8�� ��
ก� (+5ก�	 

2. ��ก����')��&��ก�����ก�M '	�W� 

    8�ก���	�������5�	���(+ก�!
67�	ก�=(��"!�!�ก���!�+�(+6(��((� (III) 
6(((� (Fe3+)   #�กก���ก��ก(�8��-56(��
((� (III) 67���  ����	�������5�	�� Fe3+ 
��9���A(#�กก���B�5�	ก	�	��ก���������� 2,2'-
6�$	�	!��   * ��5�	��ก�!67�	ก�-+ #�8� ��

$-#�+��A(6=���  ��=* ��5�	��ก�!67�	ก
�9B�#�8� ���!+�� ก���������� 2,2'-6�$	�	!�� 
8�ก���	#��$��=�� ��ก���$��./���98� :�(�	������
7(�7(����-+�A9(�B�5�	ก	�	��ก���������� 

2 ,2′-6�$	�	!��8� :��=��8�,= �5;����!+    
�=��� ��ก� (+��9:�	��5;�ก��� � 9 
�	!8� :�

5�	ก	�	��ก���������� 2,2′-6�$	�	!����2+���!+
#�*3+��
$-#�+ ��A(6=��� �5;����ก��#�����  
#�ก:�ก���!�(+��!+�=�� ��ก���$��./���9
8� :�(�	������7(�7(����-+ #��5�	��ก�!
67�	ก�=(��"!�9B�    �=��� ��ก� (+��9:�	��5;�
ก��� � 9 
�	!8� :����ก��#�����(�#�32�ก��
��ก4���(+��"! �
=� ���!��"!  ���
��-����(+��"!  ���ก��+(ก�(+��"! 
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����#��� 1  :�ก���	�������(�	������7(�7(������ก�!67�	ก�=(��"! 
 

� ����9�	������� ��!��(�	������7(�7(����=(
��"! 

(6���ก���=(��"!) 

��!����8�ก���	�������ก�!
67�	ก 

(ก��ก��#���(+��"! 24 
��"!) 

� ��ก���$��./���98� :�(�	������
7(�7(����-+ 

0.93-1.39 �!+��  x 
$-#�+ 
(20     :     4) 

� ��ก� (+�!+ 0.15-0.46 �!+��  x 
$-#�+ 
(9     :     15) 

� ��ก� (+�(��	   0.15-0.46 
$- x 
$-#�+ 
(4     :     20) 

� ��ก� (+�(5>?��ก4��   0.15-0.46 �!+ x 
$-#�+ 
(2     :     22) 

� ��6�'���(��9   0.15-0.46 �!+ x 
$-#�+ 
(6     :     18) 

� ��ก� (+�!++(ก   0.46-1.39 �!+��  x 
$-#�+ 
(4     :     20) 

� ��ก� (+�(��	+(ก   0.15-0.46 
$-#�+ 
(24) 

� ��(���   0.46-1.39 �!+��  x
$-#�+ x 6=��� 
 (10      :   9       :      5) 

� ��ก� (++(ก$��./�� ��������
���5@��(+ 1 

0.46-1.39 �!+ x 
$-#�+ 
(3       :     21) 

� ��ก� (+�(�	�+(ก 
 

0.46 - 1.39 �!+ x
$-#�+ x 6=��� 
 (1      :    15       :      8)  
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3. ��ก����')��&�����	�
� #ก��

�  �� ก �� � � ก � � � �� � ��� ��� � �� � �  �� � � �� ��

 ! ��!!"# %�&����ก�� #�������'�(�ก��)�� 

9 +��� 

     :�ก���	���������5�	��ก�!67�	ก
8�� ��ก���$��./���98� :�(�	������7(�7(���
�-+ ���� ��ก� (+��9:�	��5;�ก��� � 9 
�	! 
6! �ก= � ��ก� (+�!+  � ��ก� (+�(��	  � ��
ก� (+�(5>?��ก4��  � ��6�'���(��9  � ��ก� (+
�!++(ก  � ��ก� (+�(��	+(ก  � ��(���  
� ��ก� (++(ก$��./�� �����������5@��(+ 1  
���� ��ก� (+�(�	�+(ก   $��=�� ��ก���
$��./� ��9 8 � :� (�	 �� ���� 7 (� 7 (�� � �- + 8 � 
5�	��ก�!67�	ก�9B���9�/!��9� (����!���
��=�ก�� 5.47   �=��8�� ��ก� (+�!+  � ��ก� (+
�(��	  � ��ก� (+�(5>?��ก4��  � ��6�'�
��(��9  � ��ก� (+�!++(ก  � ��ก� (+�(��	
+(ก  � ��(���   � ��ก� (++(ก$��./�� ��
���������5@��(+ 1  ���� ��ก� (+�(�	�
+(ก8� 5�	��ก�!67�	ก� (����!���
��=�ก�� 6.86,  8.32,  8.74,  8.30,  7.57,  8.36,  
6 . 8 5 ,  8 . 0 1   �� �  7 . 7 9  ��  �B � !� �  #� ก
:�ก���	#��� ��ก���$��./���98� :�(�	������
7(�7(����-+#�8� 5�	��ก�!67�	ก�9B� '39+

�(!�� (+ก��+���	#���(+ Larson et al. 
(2000) 6! �	#��� ����9�B�8� �ก	!ก��ก���$��./� 
(lpa 1-1) $��=�� �� lpa 1-1 ��98� 5�	��(�	������
7(�7(����-+#�8� ��!���(+ก�!67�	ก�9B� 
�=��8�� ��ก� (+��9:�	��5;�ก��� � 9 
�	! 
$��=�� ��(���  � ��ก� (+�!+  � ��ก� (+�!+
+(ก8� 5�	��ก�!67�	ก�=(�� �+�9B�  (�#�ก	!
#�ก� ��(���#�!(�-=8�ก�/=� ����9��$��8� 
+(ก   8�����ก��+(ก�B�8� ��!��ก�!67�	
ก�!�+ ����A9(�	 �������:��(+(�	������
7(�7(����=(��"!$��=�� ��(����5�	�� 
(�	������7(�7(����=(�� �+�-+    �=��8�� ��
ก� (+�!+(�#�5�	��ก�!67�	ก8���"!�9B�  
���8�� ��ก� (+�!++(ก#��5�	��ก�!67�	ก
�9B����5�	��(�	������7(�7(����=(�� �+
�-+    �B������ ��ก� (++(ก
�	!(A9� q (�=�+
� ��ก� (+�(�	�+(ก  � ��ก� (+�(��	
+(ก  (� #�ก 	!#� ก ก�� ���ก ��: � 	��� �
��������8�ก���B�8� +(ก ��A(
�	!�(+
$��./ �� �� #3+�5�	��ก�!67�	ก�-+ก�=�8�
� ��(���    �=��8�� ��ก� (++(ก$��./�� ��
���������5@��(+ 1 ���2+5�	��ก�!67�	ก
� � � 5 � 	 � � ( � 	� � � �� �7 ( � 7 ( � �� � -+
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����#��� 2  :�ก���	�������5�	��ก�!67�	ก 

� ����9�	������� � (����!����(+ก�!67�	ก 
� ��ก���$��./���98� :�(�	������      
7(�7(����-+ 

5.47 

� ��ก� (+�!+ 6.86 
� ��ก� (+�(��	   8.32 
� ��ก� (+�(5>?��ก4��   8.74 
� ��6�'���(��9   8.30 
� ��ก� (+�!++(ก   7.57 
� ��ก� (+�(��	+(ก   8.36 
� ��(���   6.85 
� ��ก� (++(ก$��./�� �������� 
���5@��(+ 1   

8.01 

� ��ก� (+�(�	�+(ก 7.79 

 

!�����ก����S�� 
 ก���	�������(�	������7(�7(���8�
� ��ก���$��./���98� :�(�	������7(�7(����-+ 
���� ��ก� (+��9:�	��5;�ก��� � 9 
�	! $��=�
� ����98� 5�	��(�	������7(�7(����=(��"!
�-+�/!6! �ก=  � ��ก���$��./���98� :�(�	������
7(�7(����-+  ���� ��ก� (+��9:�	��5;�ก��� � 
6! �ก= � ��ก� (+�!++(ก  � ��(���  � ��
ก� (+�(�	�+(ก ���� ��ก� (++(ก$��./�� ��
���������5@��(+ 1 8� :�(�	������7(�7(���
�-+  �=��� ��ก� (+�!+  � ��ก� (+�(��	 
� ��ก� (+�(5>?��ก4��  � ��6�'���(��9  � ��
ก � ( + � (   � �	 + ( ก   � � � !� � ( �	 � � �� ��
7(�7(����=(�� �+�9B�   �=��:�ก���	�������
5�	��ก�!67�	ก $��=���2+8�ก���	�������

ก�!67�	ก8���"!�!�9�����ก���	 �������
5�	���!���+$��=�8� :��(!�� (+ก��  
 �����$��.�����=�+5�	��(�	������
7(�7(����=(��"!ก��ก�!67�	ก �=��8�,=
$��=��A9(5�	��ก�!67�	ก�9B�#��5�	��(�	
������7(�7(����-+  '39 +� ��ก���$��./���9
8� :�(�	������7(�7(����-+#��5�	��ก�!
67�	ก�9B��/!   �=��8�� ��(���  � ��ก� (+
�!+ ���� ��ก� (+�!++(ก#�8� 5�	��ก�!
6 7 �	 ก �9B �  � � � ��9 8 � 5 �	  � �  ( �	 � � �� ��
7(�7(����-+  �A9(�����ก��� ����+ก��� �

�	!(A9�q  
 ����4��� ��ก� (++(ก#��ก	!ก��
�� �� ก�!6 7� 	ก!  �� �(�6'  �6 7��� 8 �
����=�+ก�����ก��+(ก  ��=8�+���	#����2� ��
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ก� (++(ก��+
�	! �
=� � ��ก� (+�(��	
+(ก � ��ก� (++(ก$��./�� �����������5@��(+ 
1 8� 5�	��ก�!67�	ก�-+ ��!�=���2��(���2
(�#�ก	!#�ก��2��(�ก�����ก��:�	�8�
��2��(���9�B�8� �ก	!ก�����ก���B�8� +(ก 
(�#8
 ����8�ก���=�$��� (��ก	�65�B�8� 
ก�!67�	ก*-ก����656! � (���A((�#�ก	!#�ก
���=+��9��(+� ��ก� (+5ก�	ก��� ��ก� (++(ก
�#�ก�*����9�=�+ก��  ��A9(+#�ก���(�=�+� ����2
�5;����(�=�+��9
A2(��B���"#�-5 �B������ ��
ก� (++(ก$��.�� �����������5@��(+1 �
5�	��ก�!67�	ก�=(�� �+�-+�����9(�	������
7(�7(����-+! ����!�=�� �����������5@��(+ 
1 �ก�!67�	ก��9�-+�ก �A9(�ก	!ก�����ก��
�B�8� +(ก��!���(+ก�!67�	ก(�##��!�+65
� �+��=ก"��+�-+ก�=�8�� ��ก� (+(A9�q 
 !�+��2�+���	#����28
 �	.���9���#�(�+=��
�����!��"�  ����*8
 �5;������+8�ก��
$�t���=(658�ก����!��A(ก$��./�� ����98� ก�!
67�	ก�9B� ��A(�B�658
 $�t��ก���	.�ก��:�	�
� ��ก� (++(ก8� ��/��=���+��
��ก���ก�32�
6!   ��A9(+#�ก� ����9����8�ก��8� �/��=���+
��
��ก�� �(ก#�ก��/��=��(+���(����  
�	��	� �����=.��/�-+�� �  ��+� (+�$	9ก��8
 
5����
��#�ก.��/(����8�ก��!-!'3�� ��-=
�=�+ก��6! !� #3+ �5;��	 9+�B���,�� 9����!���
��!���+��+��
��ก��(�=�+�
=�ก�!67�	ก�+ 
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