
(3)

�����	
��	��� ������������������
����	��� !�"�#�$�#%�������#&���'&())���*
��#"+,� ���	���	 .��	����
&�+��	�� �	*�����"/�,
%0���*��1� 2547

��������

���*��1�����'
6+�7�( $���	����� (100, 120, 140 �7*�"��"�,�&) ;�'/�����
(50, 60, 70 "��	"���%��
&())���*) �=����������'"$�+�7��� ;�'��������������+�7
��	��� !�"�#�$�#%�� �6�=����������'"$����+�7��	��� !����=��=�7"�	���#+�7����$#/����#�
�����#&���'�( $���	����
,�&(� (100 �7*�"��"�,�&) /�����&())���*���� (50 "��	"���
%��
&())���*) >'�,���������'"$����+�7��	��� !��#�
,�&(� �����#&���'/�����
&())���*&�7 (70 "��	"���%��
&())���*) ������7+�7/���������	��� !�>'%���?
��=�7���"> ;�'�,���������'"$�������"�@�
,�&(�
,��( $���	&�7 (140 �7*�"��"�,�&) 
,��( $���	
120 �7*�"��"�,�& ��������������+�7��	��� !������#&���'&())���*&�7>'�,�����&�7
,�&(� 
��>��,�����'
6+�7�( $���	+�7�����
,�/�����&())���*&�7�=���������������+�7��	�
�� !�A�=�,/����=�7������� "���7>������'
6>�����"�	��	�$�7;�'/���������+�7
��	��� !� .��>'�,�������������������&�7��=�7;�����7�,���������'"$�+�7���������&�7

"%�,�6"
,�6���������'"$�+�7��� ��������������+�7��	��� !�"�#�$�#%�� ;�'/( 
���+�7�����
,�A�#>�����
�������#&���'&())���* (120 �7*�"��"�,�& ;�' 60 
"��	"���%��
&())���*) ��6&���'6������* (165 �7*�"��"�,�&) �6�=����������'"$�
+�7���+�7��	��� !�
,�
�������#&���'&())���*���"�@���=���	��� !�
,�
�������#&���'
6������* %�	�� ��������	��� !�
,�
�������#&���'&())���*#����=���	��� !�
,�
��
�����#&���'6������* ��>��,����$��7>�����
��>��� 30 /���7 �����
,���#����
��
�����#&���'&())���*;�'6������*�,%�	�� +�7���A+���	&�'A�=�=�7��;�'�,/=�"%�,��
A%#����� /=����A
.�6�6	
��	�;�'/=�"%������A���������
,���#����
�������#&���'
&())���*������=� ;�'�,&,�&��=������
,���#����
�������#&���'6������* ���
���
&���'���
��&())���*&����B��/=���#>=��.�����������(�����#7�+�7�����
,���#����



(4)


�� ;�'&����B%�'$������77�
,���#����
�������#&���'&())���*A�#�����=����
��
�����#&���'6������* 25.65 "%���"�@��

;66>����7/ 	�*�&������B=��.�/����#� ;�'���B=��.����&�� &����B
;&�7/����#�
,�"�	��+�� %�	�� /������
,����7 ;�'%�	�� �����
,�"�	��+��;%������"���
,�
��#����
�������#&����&())���* ��>��,�;66>����7/ 	�*�&������B=��.�/������
;�'�����&����B;&�7���"�	��	�;+@7 %�	�� �����
,�B��������;�'%�	�� �����
,��	�+�7��	�
�� !�"�#�$�#%��
,�
�������#&���'&())���*A�#



(5)

Thesis Title Oil Absorption during Vacuum Frying of Fish Tofu
Author Mr.Thiwari Ophithakorn
Major Program Chemical Engineering
Academic Year 2004

Abstract

 Effects of oil temperature (100, 120, 140°C) and vacuum pressure (50, 60, 70 
cm Hg vacuum) on the drying rate and oil absorption of fish tofu were studied. 
Experiments showed that the drying rate of fish tofu represented the initial heating 
period. Drying of fish tofu at the lowest oil temperature of 100°C and the minimum 
vacuum pressure (50 cm Hg vacuum)  produced the slowest drying rate as expected. 
The drying curves of fish tofu at high vacuum pressure (70 cm Hg vacuum) caused a 
significant decrease in the moisture content of the product, with the fastest drying 
occurring at the highest oil temperature (140°C) as expected. The oil absorption rate for 
vacuum frying at 120°C was fastest for highest vacuum pressure. The effect of oil 
temperature on the oil absorption of fish tofu at high vacuum pressure was insignificant 
because of the effect of the skin layer that developed and the pressure increase inside. 
There was a rapid increase in oil absorption initially due to the rapid rate of water loss.

Comparison of vacuum frying (120°C and 60 cm Hg vacuum) and 
atmospheric frying (165°C) showed that the drying rate for the vacuum condition was 
slightly faster than that of the atmospheric condition. The final oil content for the vacuum 
condition was lower than that of the atmospheric condition and the oil absorption rate 
was initially faster than that of the atmospheric condition due to the more rapid rate of 
water loss. Moreover, after 30 batches of frying, there was no significant difference in 
the amounts of FFA in the vacuum fried oil and the atmospheric fried oil. Vacuum fried 
oil had lower TBA values and PV values, and vacuum fried oil had lighter color 
development compared to atmospheric fried oil. Vacuum frying may present operating 
cost reduction potential by extending the usage life of the oil. Furthermore, it also offers 
energy saving potentials of up to 25.65% over the conventional process.
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Heat and mass transfer model can be used to explain the temperature 
increase, moisture loss, and oil absorption during the vacuum frying process. The 
moisture and oil transfer model can also be used to explain the formation of the crust, oil 
absorption, and the surface oil phenomena during the frying of fish tofu.


