
 � 

>7��6��8 
 

  �NO8����ก�� ก�������������	��������������ก !�
  
 
����
�����������ก����	
�	�ก����
ก������ก���ก����	
������� � !��	��!"��!����� 2551 
	�����)��� 876,000 ��� 
 
�
�
�
��7��ก��
���� 1 !"  

�� � )�0��  �-��� 2551 5A� ก
����� 2552 
 
�NO8�C!
����  �������� �  �������1 
  ������ก�  �(� ��(���&��2 
  ��������+����  (
�3/ ��������3 
  ������.����� ���������/1 
  ������	�� �� �
�,�+�4 
  ��������+�( ����
� /4 
   
 

 
 1 &'�����.�� ��	���/ +������)��,�,-��ก��������-�,+��.�� �/ ���)��,�,-�� ��������-
�
��������� ,��.
(�/ 0819756353 ��)�--/: anuchitac@yahoo.co.th 
2 ��	���/ +������)��,�,-��ก������� ���)กP �.�� �/ ��������-
����+
2���-���3���  
	.  ���-���3���  ,��.
(�/ 045-742445   ��)�--/:  kittiporn@hotmail.com 
3 ��	���/ +������)��,�,-��ก������� ��������.�� �/ ��������-
�������-������������/   
�. )�0�� 	. �������/ ,��.
(�/  044-511022  ��)�--/:  punnongwa@hotmail.com 
4 ���� !��77�,� 
 
 
 
 
 
 



 	 

 
,���ก����	
���

���
���
 5�!�����/ )(01�&-� ��������+�(�-�&-� +
�Y/,+���)+�
� 

	�ก������� 	�'ก���� �-� ����)�������� ,��������� ���Z���������&���ก���ก
� �-�&���
ก�����ก��&-� �-���

� ��)(01�4�����&-� +
�Y/��1��-
กP��)������ก
�ก��)!*������
���+�(�-�ก��!����ก /4�� &-� +
�Y/��1��������!��)���.
ก�+�(ก��)!*���������+�( 
����������� 
���������ก[�3�8���+�(4��+��� ���Z �-������ก��!����ก /4��
4�ก��&-� ��������+�( &-ก����	
�)����)���� ���������&-� +
�Y/ �
���
 
3.1 ก��������� !�
�ก�6  
        &-ก��.AกP�)(01����+�����1)������4�ก���ก
��������,��4��)���\�/�-�.AกP�
���/!��ก�����)��� ������ 
���������ก[�3�8���+�(�-�[�3�8ก�� �������'-�����
�����������ก
� (�����+�����1)������4�ก���ก
��0� ก�����������������)���\�/,!� �
)��  ������)���\�/��-]̂�����)-� �-����������1��������!���4��)!*�)�0
�)����ก
� 
(homogenize) �-�ก��� ก������)�0�ก��6����� (freeze dry) ��������ก
���1�����-
กP��)!*�
&��������- 	�ก�+�����1�������!4��4�ก���ก
���������-����������ก)!����)����ก
�ก��
�ก
������
�� (�������������ก�-��������3�������1�ก
�,��4��)���\�/��!�������������
�-������ก[�3�8���+�()(�1��A
� (P<0.05) )�01������������ก
��!.AกP�[�3�8ก�� �������'-
�����ก64��&-������)����ก
� �0����������ก�ก
�����)���\�/��[�3�84�ก�� �������'-�����

��1�
�,����3�  ���Z ����1��� �-�ก��.AกP������� 
���� γ - oryzanol  �-� α- tocopherol  ��
�������� �-� pH (����ก��4������������1����+'�� 180°C  ��� 60 ���� �-� pH 4 ���

4��!����� γ - oryzanol  �-� α- tocopherol -�-���������
�����
7 (P<0.05)  
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 )��01���01�&�&������ก
����)�6	�'! ���ก��&-� ,��4��)��01������������-'กก-�
�  
(Drum dryer) (����  �+�����1)������4�ก��&-�  �0�����&��(0
�9����1������ก
� 30-
37% �-������!&���ก�����ก��������� ��1����+'��  130°C  ��������-'กก-�
�100
��,��)� � �-�����)�6���� 10 ��� ������   )��01���01�&������ก
� ��1��� &'���������
4��ก������
�4�������  ก-�1�ก-�1�  ���� ����� �  ������0�  )�0
��
�&
�  �-��������,�������ก

��1��� ,�������/!��ก�����)������)��01���01����)�6	�'!��1)(�1�	�ก�' �(0
�9���0��� γ - 
oryzanol  �-� α- tocopherol �'��A
� 
3.2 ก���������88กS7D�T�?
���ก�9��=���ก�6AU�ก������>C���ก��� !�
 (Unsaponifiable 

matters: USM) 
��3�ก���ก
���� USM ���,���ก
��
���
�	�ก������� ((
�3�/�����ก��-� 105) ����

)nก)\� �-������
���
��!�ก
���� USM (����!���������
���
���1�ก
���� )���ก
� 8% ���
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��� �-�)�01�����
���
����ก
���� USM (����ก���ก
���1����+'�� 80 �-� 100°C  4��!����� 
USM �'���� )���ก
� 3.47 -3.73 %  )�01���� USM ����)�����/!�������� total phenolic compound, 

α- tocopherol, �-� γ - oryzanol  (������!�����)���ก
� 0.00183 , 13.82 �-� 16.17 g/100 g 
 ��-���
�  

	�กก��.AกP������� 
���������ก[�3�8���+�(4� USM ��1 pH ���
� ���Z �0� pH 4, 
pH 7 �-� pH 10 !��ก2��� pH 4 )����

���1���4�������ก[�3�8���+�(�-�ก�	ก���ก�� �������'-
�������� USM -�-� (p<0.05)  ก��.AกP������� 
� ���������� !��ก2���ก��4����������
��1 180°C ��� 60 ���� ���4�� α q tocopherol -�-�5A� 58.23% (p<0.05) 4�������

)����ก
�)�01�.AกP�&-����������� ��ก��)!-�1���!-�!����� γ-oryzanol (���� γ-
oryzanol -�-���������
�����
7)�01���ก��4���������� 

�� � 140°C �-�ก��.AกP�&-���
�������� ��ก�	ก���ก�� �������'-�����4� USM (����ก�	ก���ก�� �������'-�������
����'������1����+'�� 60°C �-�)��1�-�-�)�01�����+'���'��A
�  

ก��.AกP������� 
� ��!2�ก�������ก\�)��
1���� USM   )�01����ก��)ก6� USM ���

4��+���ก�� ��� �0���1����+'�� 60°C )!*�)�-� 12 �
� !��ก2���!�������� α-tocopherol 
�-� γ-oryzanol �-�ก�	ก���ก�� �������'-�������� USM -�-���������
�����
7  ����
ก����)�����/���ก��)��6��0���� USM ��1����)�-�)ก6� ���Z ก
� (���� ��� peroxide �-� 
thiobarbituric acid reactive substances (TBARS) �����)(�1��A
� ��������
�����
7)�01�)ก6����
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ก��A�
�9ก��Q�!��� USM Q�ก��������?��7?�����
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�@�����6 
ก��.AกP�)��1�	�กก��(
z�����-
กP���������)�-�)����ก�����1	����ก��) �� 

USM ,���!����
�����!{�����,(� �-�) �� hydroxypropyl methylcellulose (HPMC) 
0.1% )!����)����ก
��' �(0
�9�� (����ก���' ���1) ���!{�����,(� 1.5% �-�) �� HPMC 
����
�ก������
���ก��1��� )�01������) ����� USM ��1���
�����)������ 0.1% 0.3% 0.5% 
�-��)ก6����)!*�)�-� 10 �
�)(01�.AกP�ก��)ก��!2�ก�������ก\�)��
1�������� (���� ��� 
peroxide value �-� ��� TBARS �������)�-���1) �� USM ��1���
�����)������ 0.5% �����
 1����� ��������
�����
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 ก��A�
�9ก��Q�!��� USM Q�ก��A[8�ก��ก�����R��N�Q��@�����6ก64��&-4�������
)����ก
�ก
�4�����)���� �0� )�01� &����� USM 4��
���-
� �-��)!����)�����
 ��ก��
)ก��!2�ก�������ก\�)��
�����
���-
� ก
��
���-
��' ���1) �� �� ������ �-� ���) �����ก
��0� 
(����)�01�����)�-�ก��)ก6��
กP�����A
� ��� TBARS, peroxide value, �-� free fatty acid 
��!�����)(�1��A
� 4���ก 
������ � ��
���-
���1) �� �� ������ �-���� USM ���
 ��ก��)(�1�
����ก���  
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3.3  ก��������Cก !�
  
        ก��.AกP�(����!��������	�'ก������1&-� ����0� 2.9 % ����
����
ก�����

�)�-6�
���/!��ก�����)������	�'ก����)!����)����ก
���������-������ก	�'ก���� �������(
�3�/ 
ก� 6 �-�(
�3�/�����-� 105   (����	�'ก����)!*���-����1�����,!� ����� ���
� �-� )���
4������  4������1���������1��ก	�'ก������!��������/,��n)��  �-�)5���'�ก���  	�กก��
��)�����/��!����������ก[�3�8���+�(  (����4������ก	�'ก������!��������!��ก��]"
��-���-�ก���] ���'���1���  �����ก	�'ก����(
�3�/����)����� ก� 6 ��!����� γ-oryzanol 

�'�5A� 15,073  mg/100g  �����1	�'ก����)!*���-����1����� α-tocopherol ก��.AกP�
ก�	ก���ก�� �������'-����� (����	�'ก������ก�	ก���ก�� �������'-������'���1���   
3.4 ก�������?���8������ก��� !�
���?�
6����
ก��A�
�9ก��Q�! 

ก��.AกP�ก��&-� �������)���������ก
�,��4��)���\�/)(01�!����ก /4��)!*���!���
� ������� ,�����ก���ก
����,3�\�����	�ก�������)������������ 
����-�-��)�����-
)!����)����ก
�ก���ก
�����)���\�/  �-��) �������-, )�ก\/ �����1���
� ���Zก���ก��
�������������)�0�ก��6�4��)!*�&�  (����ก���ก
������������)���\�/�-��) ����-, )�ก\/
 ��� 2-4% 4��!�����&-&-� �������ก
��'���1����0� 38.78-39.47% �-�ก���ก
��������
!����� 60 ก�
�����)���\�/�-��) ����-, )�ก\/ ��� 3-4% ��!��������,3�\������'�
��1��� )���ก
� 332.18 mg/100g �-����������)!*������ (a) ��ก��1��� ก��) �����4������
�� 
��0���-, )�ก\/ ���4�����ก
�����)��������ก���ก������������)�0�ก��6������5
�����
กP�!��������,3�\�����4�����ก
���� �������)���������ก
�������5
!����ก /4�� )!*���&��,�)ก��/ ��� ,������ก
������&- �����+�(���,�)ก��/ �-����
���
������ 
� )�01�)ก6�,�)ก��/ ������ 21 �
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Abstract 

The present research project aimed to produce the functional food and 
nutraceutical products from all parts of rice kernel through the extraction process and 
several techniques to increase the concentration and stability of the bioactive compounds 
and to modify its texture suitable for applications. The products obtained were 
determined for chemical compositions, stability of bioactive compounds, antioxidants 
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activity as well as the application of each product. The abstract of the study is indicated 
according to the products obtained as follows: 
1.    Production of rice bran extracts (RBE)  

The optimum conditions for preparing RBE were extraction rice bran with 
neutral protease then followed by alpha amylase prior to homogenizing, filtering, and 
drying (freeze dryer) to obtain rice bran extract powder. These extraction conditions were 
applied to extract rice bran and germinated rice bran. The chemical compositions and 
bioactive compounds of RBE and germinated rice bran extract using enzyme (GRBE) 
were investigated compared with those of rice bran extracted using water. The results 
showed that the levels of protein, ash, reducing sugar and total amino acid of GRBE were 

significantly increased. The concentrations of total phenolic compounds, γ-oryzanol and 
α- tocopherol were also indicated significantly highest. The similar results were 
observed in the antioxidants activity of the germinated rice bran extract using enzyme. 

For the study on thermal and pH stability of the major bioactive compounds in GRBE (γ-
oryzanol and alpha tocopherol), the results showed that the temperature at 180°C for 60 

minutes significantly (P<0.05) decreased the levels of γ-oryzanol and alpha tocopherol, 

whereas only pH4 decrease the concentration of γ-oryzanol and alpha tocopherol. 
The application of rice bran extract to prepare instant beverage powder 
The preparation method of the product was optimized and achieved by mixing 

the rice bran extract (30-37%) and other ingredients with water, and then drying by drum 
dryer (130°C, 10 rpm, 100 µm). These conditions of the preparation yielded the most 
acceptable by panellists. 
2.   The preparation of unsaponifiable matters (USM)  

 USM was prepared from rice bran oil extracted using n-hexane followed by a 
saponification process and using ethanol. The results indicated that saponification at 
temperature from 80 to 100°C gave the highest yield of USM with the amount of 3.47 -
3.73 % of rice bran oil. The concentration of total phenolic compounds, α q tocopherol, 

γ-oryzanol in the USM were 0.00183, 13.82 and 16.17 g/100 g, respectively. The stability of 
bioactive compounds and antioxidant activity of USM in different conditions (pH 
stability, thermal stability, and oxidative stability) was evaluated as follows: (1) pH 
stability: the pH of USM was adjusted to different levels. The results showed that only 
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pH 4 affected the stability of α q tocopherol, γ-oryzanol, and the reducing of antioxidant 
activity. (2) Thermal stability: the USM was subjected to four different levels of 
temperatures. The temperature at 180°C for 60 min could reduce αq tocopherol by 

58.23%. Similar results were observed in the effect of high temperature on γ-oryzanol. 

The temperature from 140°C was significantly decreased the concentration of γ-
oryzanol. The effect of heating on antioxidant activity indicated the same trends; the 
higher the temperature, the lower the antioxidant activity of USM. (3) Oxidative stability: 
the USM was activated to undergo oxidation at 60°C for 12 days. The results showed that 

the oxidation of USM decrease the concentration of α q tocopherol, γ-oryzanol, and 
reducce the activity of antioxidants. The peroxide value and TBARS value were 
increased with the increasing of the storage times.  

The application of USM to produce healthy artificial cream and salad 
dressing 

A mixture of healthy artificial cream was developed by varying the 
combinations of stabilizer ingredients, corn flour and HPMC. The acceptance of product 
was evaluated by panellists. The most acceptable formula contained corn flour (1.5%), 
HPMC (0.1%). The different levels of USM were added to cream to investigate its 
influence on retarding oxidation. The results showed that adding cream with 0.5% of 
USM could protect it from undergoing rancidity expressed by the lowest level of 
peroxide value and TBARS. Similar results were obtained when the USM was added to 
salad dressing to prevent oxidation. The lower concentrations of free fatty acids, peroxide 
value, and TBARS were observed in the salad dressing added with vitamin E and USM. 
3.    The production of rice germ  

A rice germ was prepared from two different varieties (RD6 and Khao Dawk 
Mali 105). The germ yield was 2.9% of the whole kernel. The chemical compositions of 
rice germ were investigated compared with those of rice bran layer and rice bran 
combined with germ (as regular rice bran obtained from milling industry). The results 
illustrated that rice germ fraction was high in protein, lipid, and fibre, whilst rice bran 
layer fraction was good source of carbohydrate and ash, and rice bran and germ 
combined fraction contained highest level of reducing sugar. For bioactive compound 
compositions and antioxidant activity study, rice germ contained highest amount of α-
tocopherol and indicated the strongest antioxidant activity. The bran layer and germ 
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combined showed highest level of γ-oryzanol with the amount of 15073 mg/100g 
observed in RD 6.  
4.   Production of nutraceutical food colorant from black waxy rice 

This study was carried out to prepare the black rice bran extract and to apply as a 
functional colorant. Black rice bran was extracted using ethanol compared with that 
obtained by enzymatic treatment. The extract was mixed with different levels of 
maltodextrin prior to freeze drying to obtained black rice bran extract powder. The 
results showed that rice bran extracted using enzymes and mixed with maltodextrin of 2-
4% gave the highest yield with the ranges of 38.78-39.47%. The bran of 60g extracted 
using enzymes and mixed with 3-4% maltodextrin yield the significant highest 
concentration of anthocyanin (332.18 mg/100g) and strongest redness (a=21.08). The 
black rice bran extract could be applied to yogurt as functional colorant and stable for 21 
days. 

 
Key words: rice; rice bran; rice bran extract; rice germ; rice cream; black rice; 

purple rice; colored rice; anthocyanin; bioactive compound, antioxidant activity. 
 


