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���� �!� 
  �
�������	���������
�� (pre-emulsified fat, PEF) ��B��
�������*$	�C,������DE�C#�
�+�
F�����G�#H ��I�
��&�'���������
�����  PEF #�����)*+$�&$�!J���#����)�!#+���������*��
!�+ �
,� !��G��� PEF $	����	
��������	����������  (soy protein concentrate, SPC) �	
F���#�����)�������������*�� (emulsion capacity) ����  ������
�	
�Q -Q�R�#.��'$	�����'#�)�
���C�������	���������� !"���!��#$ (soy protein hydrolysate, SPH) �����)*+)�������	
� PEF 
&�'��'
(���)*+)�!#+����!�,�����*�� ������	
� SPH ��
���
,�
 SPC �+�
���!�������� 
(F����J+�J+��+�
�' 0.2, 0.4 &�' 0.6 ��
�
������) ��� 30, 40 &�' 50 ��$	 �I�,� ����	�         
��������� $	�C,�����
,�
�+�
������+�
�' 0.2 ��B����� 40 ��$	 �	F,���*�	F���#�����)��������
�����*�� (emulsifying activity index, EAI) 4.95 m2/g &�'��*�	F���F ���J� �����*�� (emulsion 
stability index, ESI)  28 ��$	 �Q� �����JQ
��������	�$	�!�,C,�����
,�
 (p<0.05) ���-Q�R�#��#,��$	�
����'#�)�������	
� PEF ��� SPH (�+�
�' 3-5 ��
�
������) �
��������G�$���'��� (�+�
�' 50-
58 ��
�
������) &�' F����	&�� (�+�
�' 0-2 ��
�
������) ��
�� &C����$��� &II Central 
Composite Design ���������#�IF���#�����)�������������*����
���F��'�������dJ� ����$	�
&
������$�
 ��� (total expressible fluid, TEF) &�'F,�F���&JG  (hardness) �I�,�*(����$��� 
$	�����'#�$	�#(�!�+ PEF �	���Rd'��B��+��&JG #	J�� �	F,� TEF �+�
�' 0  &�'F,�F���&JG  1.43   
������ �Q� ���	
���� SPH �+�
�' 4 �
��������G�$���'����+�
�' 58 &�'F����	&���+�
�' 1 ��

�
������ &�'#���������������d�
�����!�+�	��Q �+�
�' 62 �Q� $��)�+!�+ PEF $	��	F,� TEF �+�
�' 0  
&�'F,�F���&JG  1.26 ������ �Q )*+#,��C#� PEF $	��	�
������+�
�' 62 )����C���!#+����!�,
�����*�� ������	
I�$	
I�F� #�+� �'��I�(�.�F�'��,� !#+����!�,�����*��$	�C������ PEF �
�����
���G�$���'���&�'��� !�, �I�,� !#+���������*��$	�C������ PEF &�'����
��������G�$���'��� 
�	���Rd'J� ��G�!J�����'��
$���!���G�!�+*�� $�
 �	
!#+���������*��$	�C�������
��������G�
$���'����	��G�!J���J���)�g,��,�!#+����$	�C������ PEF ��������F��'��F���F ���J� !#+����
���F,� TEF F���#�����)�����(+��
�� &�'���#Hg�#	
�
������.�
��� ���)�+F����+�� �I�,�  
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!#+����!�,�����*����� PEF �	F���F ������$	�#(� �� � ��F�� !#+��������
��������G�
$���'��� &�'!#+���������� !�, �������	

� �I�,� !#+������� PEF �	�����d!J����+�
�' 
6.17 �Q� ������,�!#+���������� !�, &�'����
��������G�$���'��� �Q� �	�����d!J����+�
�' 8.49 
&�' 16.08 ��������I C����$�#�I$� ��'#�$#��C�#�I�,� !#+����!�,�����*��$	����	
���� 
PEF �	F'&�����
����I�+�����Rd'����i ���
�#��C�# ������# &�'F���*�I��
���#H $	�#(�           
(p< 0.05) 
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ABSTRACT 
  Pre-emulsified fat (PEF) is a vegetable oil homogenized with water and 
emulsifier.  The PEF can be used as an animal fat substitution in an emulsion sausage.  However, 
the PEF prepared from soy protein concentrate (SPC) has low emulsion capacity.   This work was 
conducted to study the optimum conditions to produce soy protein hydrolysate (SPH) for PEF 
preparation and application in an emulsion chicken sausage.  The SPH was prepared from SPC 
hydrolyzed with enzyme papain (0.2, 0.4 or 0.6% w/w) for 30, 40 or 50 minutes.  The SPH 
treated with 0.2% papain for 40 min had an emulsifying activity index (EAI) of 4.95 m2/g and 
emulsion stability index (ESI) of 28 min which is higher than the EAI and ESI of the SPC        
(p<0.05).  The optimization of SPH content (3-5% w/w), oil content (54-58% w/w), and 
carrageenan content (0-2% w/w) on the emulsion capacity of the PEF was studied by using the 
Central Composite Design (CCD).  The optimal proportion of PEF calculated by weight from the 
CCD model was a treatment of 4% SPH, 58% sunflower oil and 1% carrageenan which resulted 
in a firm texture PEF with 0% TEF and 1.43 newton in hardness.  The sunflower oil in the 
optimal treatment could be increased to 62% which resulted in the PEF with 0% TEF and 1.26 
newton in hardness.  The optimal proportion of 62% sunflower oil was used to prepare emulsion 
chicken sausage.  In a comparison between sausages prepared from PEF, sunflower oil and 
chicken skin, the microstructures of the sausages prepared from PEF and sunflower oil had oil 
droplets distributed all over the sample: the sunflower oil treated sample had clearly larger oil 
droplet size than the PEF treated one.  The analysis of TEF, water holding capacity, and cooking 
loss of the sausages showed the emulsion sausage prepared from PEF had emulsion stability 
higher than those prepared from sunflower oil and chicken skin.  The results also showed the 
sausage prepared from PEF had 6.17% fat which less than those prepared from chicken skin 
(8.49% fat) and sunflower oil (16.08% fat).  Sensory evaluation showed the emulsion chicken 
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sausage prepared from the PEF was rated highest amongst the samples (p<0.05) on appearance, 
texture, flavour, and overall acceptation.  
 
Keywords:  Soy protein hydrolysate, Papain, Pre-emulsified fat, Sunflower oil, Emulsion    
                     chicken sausage 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 




