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Production and Properties of Dietary Fiber from Pomelo Albedo 

for Food Products 
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*-);1%/<,$-5-)&-*�(1=$*!>+'$!?��@-�@$"!>+'$���AB0@-��CD-;EC" 'F,�/)4,+�(G� 3 ()2�8# 
HF> *?�(1=$*F%I �(1=$*/>+ 5 �-#4  12 10 �-#4 �D-�(1=$*+-$I 5>"#4K$B658L+% 40, 50  12 60 $".-�P1�P4,! 
�I�?-*-)/>+ 12*-)#D- 5>"#D-<5>;1;1%/@$"<,$-5-)1F1"'F,�(1=$*#4KH+?HF>/>+HF>()%+-6;1;1%/@$"         
<,$-5-)!L"!BF3=$ )>$,12 93.07 $"30()2*$I#-"�3+4 12*-,8-�@$"<,$-5-)&-*�(1=$*!>+'$#4K;1%/HF>+4
<,$-5-)#�C"5+F)>$,12 16.05-21.87 ()%+-6*-*<,)>$,12 17.91-24.40 3�-+7=C�)>$,12 0.13-76.95 3?- pH 
�#?-*�I 4.52-5.36 3?-()2!%#A%8-�!-)/>-�(9%*%)%,-$$*P%�F7�� �#?-*�I 1.29-1.53 *-)/>+#D-<5><,$-5-)
#�C"5+F *-*<, 123�-+�(G�*)F1F1" *-)/>+ 12*-)$I 5>"+4;1#D-<5>!-)/>-�(9%)%,-$$*P%�F7��1F1" 
 12�(1=$*#4KH+?HF>/>+�+=K$�D-+-$I 5>"+4!4�@>+@EC� 3B6!+I�/%�7%"5�>-#4K@$"<,$-5-)&-*�(1=$*!>+'$ �I�?- 
*-)/>+#D-<5> 3�-+!-+-)Y<�*-)$B>+�CD- 3�-+!-+-)Y<�*-)*�*�*�I�CD- 3�-+!-+-)Y<�*-)�$"/����%K+@EC�
&-*�(1=$*#4KH+?HF>/>+()2+-6)>$,1258, 66  1262 /-+1D-F�I �(1=$*/>+ 10 �-#4 +43�-+!-+-)Y<�*-)            
FLFP�I�CD-+�� +-**�?-�(1=$*H+?HF>/>+ 12�(1=$*/>+ 5 �-#4 *-)$I 5>"#4K$B658L+% 50  12 60 $".-�P1�P4,! 
#D-<5> 3�-+!-+-)Y<�*-)$B>+�CD- 3�-+!-+-)Y<�*-)*�*�*�I�CD-  123�-+!-+-)Y<�*-)FLFP�I�CD-+��1F1" 
HF>+-**�?-*-)$I 5>"#4K 40 $".-�P1�P4,! *-)$I 5>"+4;1/?$*-)�$"/���1�*�>$, 
 

�'	�'	��/: !>+'$, �(1=$*!>+'$!?��@-�, <,$-5-) 
 

Abstract 

 

The study of dietary fiber production from Honey Pomelo’s white skin (albedo) was 

prepared in 3 treatments; raw, cooked in boiling water 5 min and 10 min.  These samples 

were dried in hot air oven at 40, 50 and 60
o
C temperature.  The results were that cooking and 

dehydration decreased yield of dietary fiber with raw albedo provided the highest yield at 

93.07%. The composition of fiber from pomelo albedo includes 16.05-21.87% crude fiber, 
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17.91-24.40% dietary fiber, 0.13-76.95% moisture, pH 4.52-5.36 and antioxidant capacity 

was 1.29-1.53. While cooking decreased total dietary fiber, crude fiber and pH, cooking and 

dehydration decreased antioxidant capacity and effected the color change.  Dehydrated raw 

albedo exhibited browning whilst functional properties of cooked albedo exhibited higher 

water holding capacity (WHC), water retention capacity (WRC) and swelling capacity (SWC) 

than raw albedo 58%, 66% and 62% respectively. The fat absorption capacity (FAC) of 10 

min-cooked albedo is higher than that of raw and 5 min-cooked samples.  Dehydration albedo 

at 50 and 60 
o
C apparently had lower WHC, WRC and FAC than albedo being dried at 40

o
C.  

Dehydration had minor effect on SWC.  

 

Keywords: Pomelo, Albedo, Dietary fiber 

 

1.  �,&'	 

 !>+'$�(G��=7�.)Z:*%&@$"&�"5��F�3)(:+ !>+'$+4�(1=$*5�-#D-<5>!2F�*<�*-)@�!?" 12                
+4$-,B*-)�*�I�-�*�?-;1H+>7�%F$=K� �(G�#4K�%,+I)%'83*��$,?-" �)?51-, 'F,I)%'83�[�-2��=C$!>+ !?��
�(1=$*!>+�D-+-<7>�1�*�>$,�7?� ())L(�(G��(1=$*!>+'$ 7?$%K+ �(1=$*!>+'$*��  /?*�H+?�(G�#4K�%,++-*��* 
<�(\&&BI��+4I)%Z�#5)=$�?$3>-�%,+ *2�[�-2��=C$��=K$&D-5�?-,�(G�;1H+>�)>$+I)%'83 &E"#D-<5>+4�(1=$*          
�51=$#%C"&D-���+-* &-**-)!$IY-+@>$+L1&-*I)%Z�# *D- �" !� 3$+�+$)0�74,1 &D-*�F PEK"+4*-)!?"$$*         
!>+'$�)>$+I)%'83/1$F#�C"(] 'F,+4*-)!?"$$* 1.2 /��/?$!�(F-50 +4!?���(1=$*�51=$#%C"()2+-6 0.3 /��
/?$!�(F-50 PEK"�(1=$*!>+'$!?��<5�?H+?HF>�D-H(<7>()2',7�0 12+4I-"!?���D-H(<7>!*�F�CD-+��5$+)2�5, 
<�/?-"()2�#.+4*-).E*Z-3B6!+I�/%@$"�(1=$*!>+  12*-*!>+#4K�51=$#%C"&-*$B/!-5*))+*-);1%/�CD-!>+        
<�*-)�D-+-<7>�(G�<,$-5-)<�;1%/8�6^0$-5-)()2�8#��=C$!�/�0 [1, 2]  
 <,$-5-)7?�,1FH@+�� 12'3�1!�/$)$1<��1=$FHF> 1F$�/)-�!4K,"*-)�(G�')35��<& 1F3�-+$>�� 
7?�,<�*-)@�IY?-, (a$"*��')3#>$";L* ')3)%F!4F�"#�-) ')3+2�)�"1D-H!> �(G�/>� [3,4] $-5-)#4K+4<,$-5-)
!L"�$*&-*&2+4()2',7�0/?$)?-"*-, 1>� <,$-5-),�"+4;1/?$3B68-�#-"()2!-#!�+;�!@$";1%/8�6^0 
Garau  12362 [5] .E*Z-3B6!+I�/%@$"<,$-5-)&-*!>+ canoneta +4<,$-5-))>$,12 33.1- 36.5 PEK"                
!?��<5�?�(G�!-)()2*$I��3/%* �$*&-*��C�,�"+4�P11L'1!  12�d+%�P11L'1! 'F,+4$�/)-!?��@$"                
<,$-5-)#4K121-,�CD-  12H+?121-,�CD-<*1>�34," 1:2  12,�"+4!-)#4K+4()2!%#A%8-�<�*-)/>-�(9%*%)%,-
$$*P%�F7�� �7?�f1-'��$,F0 [6] F�"��C�;L>�%&�,&E"+4 ��3%F<�*-)�D-�(1=$*!>+'$+-;1%/�(G�<,$-5-) 'F,
.E*Z-;1@$"�%A4*-)�/)4,+�(1=$*/?$3B6!+I�/%@$"<,$-5-)  12.E*Z-3B6!+I�/%�7%"5�>-#4K@$"<,$-5-)&-*
�(1=$*!>+'$ HF> *? 3�-+!-+-)Y<�*-)FLFP�I�CD- 3�-+!-+-)Y<�*-)�$"/�� 123�-+!-+-)Y<�*-)             
FLFP�IH@+��@$"<,$-5-)&-*�(1=$*!>+'$ ��=K$�D-+-<7><�;1%/8�6^0$-5-) 7?�,��%K++L13?-@$"�51=$#%C"           
&-**-)�*Z/) 12�D-+-<7><5>�*%F()2',7�0+-*@EC� 
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2.  �� �
�+���456�	
,-��� 

2.1 �	
������	�	
�	�� �!���"�#�$�&5�+�	4&7'	�87� 

 �(1=$*!>+'$#4K�D-+-<7><�*-)#F1$"HF>)�I&-*I)%Z�#*D- �" !�3$+�+$)0�74,1 &D-*�F 'F,&2                
($*�(1=$*!?��!4�@4,�$$*<5>�51=$ /?�(1=$*!?��#4K�(G�!4@-�  

2.1.1 � �!��-� �D-�(1=$*!>+'$!?��!4@-� 5�K��(G�)L(!4K�514K,+@�-F()2+-6 1×1×1 P+  12            
1F@�-F�(1=$*!>+'$!?��@-�F%I<5>+4@�-F 4.5 ++ F>�,�3)=K$"IF��=C$  

2.1.2 � �!����� �D-�(1=$*F%I@�-F()2+-6 1×1×1 P+ />+<��CD-�F=$F �-� 5 �-#4  12 10 �-#4 
*)$"<5>!2�F�F�CD-  1>��D-H(I4I�CD-$$*F>�,�3)=K$"3�C�Hd'F)1%3  1>�1F@�-F<5>+4@�-F 4.5 ++ F>�,             
�3)=K$"IF��=C$  

2.1.3 � �!������"� �D-�(1=$*F%I  12 �(1=$*/>++- $I 5>"#4K$B658L+% 40 50  12 60 $".-
�P1�P4,! F>�,/L>$I1+)>$� &�*)2#�K"+43�-+7=C�()2+-6)>$,12 0.13 [5]  

 /��$,?-"�(1=$*!>+'$F%I  12/>+ I))&B<�YB"!B��-*-. �*�I)�*Z-#4K$B658L+% -18 $".-�P1�P4,! �+=K$
/>$"*-)<7>�D-+-#D-121-,#4K$B658L+% 4 $".-�P1�P4,! 24 7�K�'+" [7] !?���(1=$*#4K#D- 5>"<!?@�F!B��-*-.
�*�I#4K$B658L+%5>$" ��=K$�D-H(.E*Z-3B6!+I�/%/?$H( 

2.1.4 �	 
�	�
"���������������	�	
#4KHF>&-**-);1%/ 
2.2 4��
	��+��������,	��	�)	$ ������6������	�	
  

2.2.1 4�-�.	�6 4�-�(G�3?- L*, a*  12 b* F>�,�3)=K$"��F!4 Hunter Lab  
2.2.2 �	
4��
	��+��������,	����6HF> *? ()%+-6*-*<, (crude fiber) 3�-+7=C� 3?-3�-+�(G�*)F-

F?-" ()%+-6<,$-5-)#�C"5+F (total dietary fiber) <,$-5-)#4K121-,�CD- (soluble fiber) <,$-5-)#4KH+?121-,
�CD- (insoluble fiber) 'F,�%A4 AOAC [8] 

2.2.3 4��
	��+ 
��,5)	$�	
�"	& :�
�	���;�-(�& (antioxidant) 'F,�%A4 Rancimat [5] 'F,
<!?<,$-5-)&-*�(1=$*!>+'$ 0.6 *)�+ 1"<��CD-+���+1�FF$*#-�/2��� 5 +%11%1%/) <5>3�-+)>$�110 $".-
�P1�P4,!  12�?�$-*-.1"H(F>�,$�/)- 10 1%/)/?$7�K�'+" ()2!%#A%8-�!-)/>-�(9%*%)%,-$$*P%�F7�� 
3D-��6�(G�3?- protection factor; PF �(G�$�/)-!?��@$"��1-#4K#D-<5>�*%F*-)5=�@$"/��$,?-"/?$��1-#4K#D-<5>
�*%F*-)5=�@$"/��3�I3B+ 
 2.3 E8�F	���������(��&"	,6% (functional properties) 

2.3.1 �4	��	�	
G�&�	
��"�&7'	 (Water holding capacity; WHC) [9] 'F,�D-/��$,?-" 5>" 0.5 *)�+
+-<!?<�51$F#F1$"�/%+�CD- 10 +%11%1%/) #%C"H�> 18 7�K�'+" �D-H(*)$"7�K"�CD-5��**-*!?��#4K*)$"HF>  12
�D-H(#D- 5>"#4K 105 $".-�P1�P4,! 2 7�K�'+" �D-+-7�K"�CD-5��* 'F, 

3�-+!-+-)Y<�*-)$B>+�CD- (*)�+/*)�+) = (�CD-5��**-*�(],*-�CD-5��**-* 5>")/�CD-5��**-* 5>" 
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2.3.2 �4	��	�	
G�&�	
�����H�&7'	 (Water retention capacity; WRC) [10] 'F,�D-/��$,?-" 5>"                 
0.5 *)�++-<!?<�51$F#F1$"�/%+�CD- 10 +%11%1%/) #%C"H�> 18 7�K�'+" �5�4K," ,*�CD-#4K 4000xg �-� 20 �-#4            
�D-*-*H(7�K"�CD-5��*  12�D-H(#D- 5>"#4K 105 $".-�P1�P4,! 2 7�K�'+" �D-+-7�K"�CD-5��* 'F, 

3�-+!-+-)Y<�*-)*�*�*�I�CD- (*)�+/*)�+) = (�CD-5��**-*�(],*-�CD-5��**-* 5>")/�CD-5��**-* 5>" 
2.3.3 �4	��	�	
G�&�	
$����4 (Swelling capacity; SWC) [10] 'F,�D-/��$,?-" 5>" 0.5 *)�+               

+-<!?<�*)2I$*/�" 50 +%11%1%/)  12�/%+�CD- 10 +%11%1%/) #%C"H�> 18 7�K�'+"  
()%+-6*-)�$"/�� (+%11%1%/)/*)�+) = ()%+-/)@$"/��$,?-"#4K�$"/��/�CD-5��*/��$,?-" 
2.3.4 �4	��	�	
G�&�	
-I-;��&7'	��& (Fat adsorption capacity; FAC) [11] 'F,�D-/��$,?-" 5>" 

0.5 *)�++-<!?<�51$F#F1$"�/%+�CD-+���=7 40 +%11%1%/) #%C"H�> 18 7�K�'+" �5�4K," ,*�CD-#4K 2000x g �-�                
20 �-#4 ()%+-6*-)FLFP�I�CD-+�� = �CD-5��*H@+��#4KYL*FLFP�I/�CD-5��*/��$,?-" 
 
3.  ���	
,-��� ����) 
	��� 

3.1 �	
������	�	
�	�� �!���"�#� 
 *-);1%/<,$-5-) 3 �%A43=$ �(1=$*F%I5)=$�(1=$*#4KH+?HF>/>+ �(1=$*/>+<��CD-�F=$F 5 �-#4  12                

10 �-#4  12$I 5>"#4K$B658L+% 40, 50  12 60  $".-�P1�P4,! �I�?-�(1=$*!>+'$F%I<7>��1-$I 5>" 6, 5  12
4 7�K�'+" /-+1D-F�I !?���(1=$*/>+ 5 �-#4  12 10 �-#4 <7>��1-<�*-)#D- 5>"+-*�?-�(1=$*F%I 3=$ <7>��1- 
6.5, 5.5  12 4.5 7�K�'+" /-+1D-F�I ()%+-6;1;1%/@$"<,$-5-) (8-�#4K1) ()%+-6;1;1%/@$"<,$-5-)&-*
�(1=$*F%I �(1=$*/>+ 5 �-#4  12�(1=$*/>+ 10 �-#4 *?$�$I 5>"+4)>$,12 93.07, 89.95  12 81.73 /-+1D-F�I 
�(1=$*/>+ 5 �-#4  12�(1=$*/>+ 10 �-#4 +4()%+-6;1;1%/�>$,*�?-�(1=$*F%I ��=K$"&-**-)/>+#D-<5>                 
<,$-5-)#4K121-,�CD-HF> �7?� ��*/%� )�+#�C"$"30()2*$I#4K121-,�CD-HF>�7?� (a"  12�CD-/-1!L��!4,H( [6]  

�%A%+- 12()-64 [12] �I�?-�(1=$*!>+�@4,�5�-�+43-)0'IHd�F)/�(G�$"30()2*$I$,L?YE")>$,12 28 
@$"�CD-5��* 5>" !?���(1=$*#4K$I 5>"+43�-+7=C�)>$,12 0.13 +4()%+-6;1;1%/@$"<,$-5-))>$,12 4.33-
9.88 'F,*-)$I 5>"#4K$B658L+% 40 $".-�P1�P4,! <5>;1;1%//KD-*�?-*-)$I 5>"#4K 50  12 60  $".-�P1�P4,! 
$,?-"+4��,!D-3��/-+1D-F�I  

3.2 ��������,	��	�)	$���,	����6���� �!���"�#��.4&�6�	4 

3.2.1 �6������	�	
�	�� �!���"�#� 

!4@$"<,�(G�@>$&D-*�F@$"*-)<7><,$-5-)��=K$"&-*&2+4;1/?$*-),$+)�I@$";1%/8�6^0PEK"PEK"<,
$-5-)#4K�D-+-<7><�;1%/8�6^03�)+4!4$?$� (\&&�,#4K+4;1/?$!43=$�%A4*-)�/)4,+<,$-5-)'F,*-)/>+  12*-)
$I 5>" $-5-)#4KHF>)�I3�-+)>$�$-&�*%F!4�CD-/-1&-*(9%*%)%,-#4KH+?<7>�$�HP+05)=$#4K�)4,*�?-(9%*%)%,-
�+11-)0F (\&&�,#4K+4;1/?$*-)�*%F(9%*%)%,-�+11-)0F HF> *? $B658L+% 12��1-<�*-)<5>3�-+)>$� [14] &-**-)
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��F!4@$"<,$-5-)&-*�(1=$*!>+'$ (/-)-"#4K 1) �I�?- !4@$"�(1=$*F%I+43?-3�-+!�?-"+-**�?-�(1=$*/>+#�C" 
2 7�%F <,$-5-)&-*�(1=$*F%I�+=K$�D-+-$I 5>"&2+4!431CD-3=$+43?- L* /KD- 123?- a* !L" *�?-�(1=$*/>+#4K�D-+-
$I 5>"#B*$B658L+% $B658L+%#4K<7><�*-)$I 5>"+4;1$,?-"+-*/?$!4@$"<,$-5-) 'F,�(1=$*F%I#4K$I 5>"#4K
$B658L+% 40 $".-�P1�P4,! �-� 6 7�K�'+" &2+4!431CD-*�?-�(1=$*#4K$I 5>"#4K 50  12 60 $".-�P1�P4,! <,
$-5-)&-*�(1=$*/>+ �+=K$�D-+-$I 5>" 1>�!4H+?31CD-@EC� ��=K$"&-**)2I��*-)/>+HF>#D-1-,�$�HP+0/?-"y 
 12!L��!4,�CD-/-1I-"!?��H(*�I�CD-#4K<7>/>+�(1=$* �+=K$�D-+-#D- 5>"!4&E"H+?�*%F!4�CD-/-1�#?-*�I�(1=$*F%I
$I 5>" *-)/>+�(1=$**?$�#D- 5>"#D-<5><,$-5-)+4!4F4*�?-�(1=$*F%I 
 
 
 
 
 
 
 
 
 
)	$,6% 1  ()%+-6;1;1%/#4KHF> (% yield) @$"<,$-5-)#4KHF>&-*�(1=$*!>+'$���AB0@-��CD-;EC" $�*Z)#4K/?-"*�� 
 !F"YE"3�-+ /*/?-"*��$,?-"+4��,!D-3�� (p<0.05) Raw 3=$ �(1=$*F%I Cooked 5 min 3=$ �(1=$*/>+ 5 �-#4 
Cooked 10 min 3=$ �(1=$*/>+ 10 �-#4 
       non-dried,       dried 40oC,        dried 50oC,        dried 60oC  
 

3.2.2 ��������������	�	
�	�� �!���"�#� 
3B6!+I�/%@$"<,$-5-)&-*�(1=$*!>+'$ (/-)-"#4K 2) HF> *?3�-+7=C�@$"�(1=$*!>+F%I  12�(1=$*-

!>+'$/>+ 5 �-#4 H+? /*/?-"*��#-"!Y%/% (p<0.05)  /?/KD-*�?-�(1=$*!>+'$/>+ 10 �-#4 'F,�(1=$*!>+'$             
#4KH+?HF>/>+ �(1=$*/>+ 5 �-#4  12�(1=$*!>+'$/>+ 10 �-#4 +43�-+7=C�)>$,12 74.94, 75.53  12 76.95 
/-+1D-F�I !?��<,$-5-)&-*�(1=$*!>+'$$I 5>"+43�-+7=C�H+?/?-"*�� ��=K$"&-* <�*)2I��*-)$I 5>"          
HF>*D-5�F<5>3�-+7=C�!BF#>-,@$"�(1=$*�#?-*�� 3=$()2+-6)>$,12 0.13  

3�-+�(G�*)F-F?-" (pH) �I�?- +43�-+ /*/?-"*�� (p< 0.05) 'F,�(1=$*F%I+43�-+�(G�*)F!L"*�?-
�(1=$*/>+#�C" 2 7�%F 'F,�(1=$*F%I �(1=$*/>+ 5 �-#4  12�(1=$*/>+ 10 �-#4 +4�4�$7 4.52, 4.78  12 5.36 
/-+1D-F�I ��=K$"&-* *)2I��*-)/>+#D-<5>*)F$%�#)4,0#4K+4$,L?<��(1=$*!>+'$121-,�CD-$$*+- 3?-3�-+�(G�
*)FF?-"@$"�(1=$* &E"��%K+@EC� [2] ()%+-6*-*<, (crude fiber) PEK"()2*$IF>�, �P11L'1! �d+%�P11L'1!  12
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1%*�%� &�F�(G�<,$-5-)#4KH+?121-,�CD- &-**-)�%�3)-250�I�?- �(1=$*!>+'$F%I+4()%+-6*-*<,!L"*�?- 
�(1=$*!>+'$/>+ 5 �-#4  12�(1=$*!>+'$/>+ 10 �-#4 (p < 0.05) 'F,+4*-*<,)>$,12 20.88, 18.55  12 17.91 
/-+1D-F�I �(1=$*!>+'$#4K$I 5>"&2+4()%+-6<,$-5-))>$,12 22-24 PEK"+-**�?-<,$-5-)#4KH+?HF>;?-�*-)
$I 5>"  
 

�	
	�,6% 1 3?-!4 (L*, a*, b*) @$"<,$-5-)&-*�(1=$*!>+'$ 
 

�.	�6  

L* a* b* 
R 80.34±0. 05a 0.36± 0.19j 18.95 ± 0.08a 

RT40 55.08±0.13j 11.62±0.06b 24.60 ± 0.07b 

RT50 66.07±0.12i 11.98±0.23a 27.64 ± 0.20a 
RT60 69.42±0.15h 10.34±0.08c 27.58± 0.11a 

C5 76.36±0.08b 1.77± 0.03f 20.41± 0.06f 

C5T40 73.38±0.19g 1.52± 0.05i 21.94± 0.12d 
C5T50 74.77±0.26d 1.97± 0.04d 22.22 ± 0.06c 

C5T60 73.76±0.59f 1.63±0.13gh 21.89 ± 0.36d 

C10  75.29±0.12c 1.70±0.04fg 20.39± 0.09f 
C10T40 73.28±0.06g 1.60±0.03hi 21.62± 0.04e 

C10T50 74.30±0. 05e 1.84±0.02e 22.10± 0.17c 

C10T60 73.40±0.10f 1.52±0.04i  21.58 ± 0.07e 
 

$�*Z)#4K/?-"*��<� ��/�C"  !F"3�-+ /*/?-"*��$,?-"+4��,!D-3�� (p<0.05) 
R  3=$ �(1=$*#4KF%IH+?HF>;?-�*-)$I 5>", C 5 3=$ �(1=$*/>+ 5 �-#4H+?HF>;?-�*-)$I 5>", C 10 3=$ �(1=$*/>+ 10 �-#4H+?HF>
;?-�*-)$I 5>",  T40, T50, T60 3=$ �(1=$*#4K;?-�*-)$I 5>" #4K$B658L+% 40, 50  12 60 �C /-+1D-F�I   
 

�+=K$�%�3)-250$"30()2*$I@$"<,$-5-) (dietary fiber) F>�,�%A4 enzymatic-gravimetric PEK"�(G��%A4#4K
�%�3)-250()%+-6<,$-5-)7�%F#4K121-,�CD-H+?HF> 127�%F#4K121-,�CD-HF> HF> *?�P11L'1! �d+%�P11L'1! 
1%*�%� *�+ ��*/%� �(G�/>� PEK"$"30()2*$I@$"<,$-5-)&-*�(1=$*!>+'$F%I 12�(1=$*/>+ (/-)-"#4K 3) 
�I�?-�(1=$*!>+'$/>++4()%+-6<,$-5-)#�C"5+F <,$-5-)#4K121-,�CD-  12<,$-5-)#4KH+?121-,�CD- !L"*�?-
�(1=$*!>+'$F%I 'F,�(1=$*!>+'$F%I+4<,$-5-)#�C"5+F)>$,12 64.05 �(1=$*!>+'$/>++4<,$-5-))>$,12 
94.28-94.88 'F,�(G�<,$-5-)7�%F121-,�CD-HF>()2+-6)>$,12 46.23-47.92 @$"<,$-5-)#�C"5+F  12
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$�/)-!?��)25�?-"<,$-5-)#4K121-,�CD-/?$<,$-5-)#4KH+?121-,�CD-()2+-6 1:1.08 YE" 1:1.16 'F,<,$-5-)
&-*�(1=$*!>+'$/>+ 10 �-#4 +4$�/)-!?��)25�?-"<,$-5-)#4K121-,�CD-/?$<,$-5-)#4KH+?121-,�CD-!L"#4K!BF 
 

�	
	�,6% 2 3B6!+I�/%@$"<,$-5-)&-*�(1=$*!>+'$  
 

 �4	�(!7& (�
��/100 �
��)  pH �	��� (�
��/100 �
��) 

R 74.94±1.12b 4.52 ± 0.01i 20.88 ± 0.19d 

RT40 0.13 ± 0.00c 4.45 ± 0.00l 22.44 ± 0.09c 
RT50 0.13 ± 0.00c 4.47 ± 0.00k 22.46 ± 0.03c 

RT60 0.13 ± 0.00c 4.50 ± 0.00j 22.50 ± 0.09c 

C 5 75.53±0.33b  4.78 ± 0.00e 18.55 ± 0.40e 
C5 T40 0.13 ± 0.00c 4.69 ± 0.00h 24.31 ± 0.05a 

C5T50 0.13 ± 0.00c 4.71 ± 0.00g 24.30 ± 0.04a 

C5T60 0.13± 0.00c 4.75 ± 0.00f 24.40 ± 0.16a 
C10  76.95±4.54a  5.36 ± 0.01a 17.91 ± 0.01f 

C10T40 0.13±0.00c 4.98 ± 0.00d 23.56 ± 0.13b 

C10T50 0.13 ± 0.00c 5.27 ± 0.01c 23.70 ± 0.03b 
C10T60 0.13 ± 0.00c 5.31 ± 0.01b  23.69 ± 0.03b 
 

$�*Z)#4K/?-"*��<� ��/�C"  !F"YE"3�-+ /*/?-"*��$,?-"+4��,!D-3�� (p<0.05) 
R  3=$ �(1=$*F%IH+?HF>;?-�*-)$I 5>", C 5 3=$ �(1=$*/>+ 5 �-#4H+?HF>;?-�*-)$I 5>", C 10 3=$ �(1=$*/>+ 10 �-#4H+?HF>
;?-�*-)$I 5>"  12 T40, T50, T60 3=$$I 5>" #4K$B658L+% 40, 50  12 60 �P /-+1D-F�I   
 

PEK"<,$-5-)#4K�5+-2!+<�*-)�D-+-<7><�$-5-) 3�)+4$�/)-!?��)25�?-"<,$-5-)#4K121-,�CD-/?$               
<,$-5-)#4KH+?121-,�CD-()2+-6 1:2 [14]  Figuerola  12362 [15] �I�?-�(1=$*�*)ff)B/+4<,$-5-)
#�C"5+F)>$,12 44-62 PEK"<,$-5-)7�%FH+?121-,�CD-YE")>$,12 92  12+4$�/)-!?��)25�?-"<,$-5-)#4K121-,
�CD-/?$<,$-5-)#4KH+?121-,�CD- 1:5.9 YE" 1:12.7 PEK"$"30()2*$I@$"<,$-5-)@EC�$,L?*�I!-,���AB0  12
*)2I��*-);1%/@�C�/>� *-)/>+�(1=$*#D-<5>$"30()2*$I#4KH+?<7?<,$-5-) �7?�3-)0'IHd�F)/YL**D-&�F
$$*H(HF> #D-<5>HF>;1%/8�6^0<,$-5-)#4K+43�-+I)%!B#A%���%K+@EC� [12] �$*&-*�4C*-)/>+,�"#D-<5><,$-5-)              
#4K121-,�CD- �7?���3/%�I-"!?��!L��!4,H(HF> [6] ()%+-6<,$-5-)#4K��%K+@EC�8-,51�"*-)/>+$-&��=K$"+-&-* 
concentrate effect 
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�	
	�,6% 3 $"30()2*$I@$"<,$-5-) (*)�+/?$100 *)�+�CD-5��* 5>")  
 

 TDF SDF IDF SDF/IDF 

R 64.05 30.69 33.36 1:1.08 
C 5 94.28 45.03 49.25 1:1.09 
C 10 94.88 43.86 51.02 1:1.16 

TDF = <,$-5-)#�C"5+F, SDF = <,$-5-)#4K121-,�CD-, IDF = <,$-5-)#4KH+?121-,�CD-, 
IDF/SDF = <,$-5-)#4KH+?121-,�CD-/?$<,$-5-)#4K121-,�CD- 
R 3=$ �(1=$*F%IH+?HF>;?-�*-)$I 5>", C 5 3=$ �(1=$*/>+ 5 �-#4H+?HF>;?-�*-)$I 5>", C 10 3=$ �(1=$*/>+ 10 �-#4H+?HF>
;?-�*-)$I 5>"  
 

 3.2.3  
��,5)	$�	
�"	& :�
�	���;�-(�&������	�	
�	�� �!���"�#� 
()2!%#A%8-�@$"!-)/>-�(9%*%)%,-$$*P%�F7�� ��FF>�,�3)=K$" Rancimat 'F,*-)�?�$-*-.1"<�

�CD-+��#4K<5>3�-+)>$� ()2!%#A%8-�*-)/>-�(9%*%)%,-$$*P%�F7��@$"<,$-5-) !F"F>�,3?- Protection factor; 
PF  !F"<�8-�#4K 2 3?- PF +-**�?- 1  !F"�?-<7>��1-�-�*�?-#4K&2#D-<5>�CD-+���*%F*-)5=� 5)=$+43B6!+I�/%
/>-�(9%*%)%,-$$*P%�F7�� <,$-5-)&-*�(1=$*F%I �(1=$*/>+ 5 �-#4  12�(1=$*/>+ 10 �-#4 #4KH+?HF>#D- 5>" 
�I�?-*-)/>+#D-<5>()2!%#A%8-�!-)/>-�(9%*%)%,-$$*P%�F7��1F1"$,?-"+4��,!D-3��#-"!Y%/% (p<0.05)  
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)	$,6% 2 ()2!%#A%8-�!-)/>-�(9%*%)%,-$$*P%�F7��HF>&-*�(1=$*!>+'$ $�*Z)#4K/?-"*��  !F"YE"3�-+
 /*/?-"*��$,?-"+4��,!D-3�� (p<0.05)  Raw 3=$ �(1=$*F%I, Cooked 5 min 3=$ �(1=$*/>+ 5 �-#4, Cooked             
10 min 3=$ �(1=$*/>+ 10 �-#4 
       non-dried,       dried 40oC,        dried 50oC,        dried 60oC  
 

'F,+4()2!%#A%8-�/KD-*�?-�(1=$*F%I)>$,12 2-3.3 <,$-5-)&-*�(1=$*!>+'$+43?- PF �#?-*�I 1.53, 1.50 
 12 1.48 /-+1D-F�I *-)#D- 5>"#D-<5>()2!%#A%8-�!-)/>-�(9%*%)%,-$$*P%�F7��@$"�(1=$*1F1"�7?�*�� 
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'F,�I�?-$B658L+% 40 $".-�P1�P4,! �(G�$B658L+%#4K�5+-2!+<�*-)$I 5>"�(1=$*#4K7?�,)�*Z-()2!%#A%8-�
@$"!-)/>-�(9%*%)%,-$$*P%�F7�� "-��%&�,@$" Garau  12362 [5] �I�?-*-)#D- 5>"�(1=$* 12*-*!>+ 
canoneta #4K$B658L+% 60 $".-�P1�P4,! &27?�,)�*Z-()2!%#A%8-�!-)/>-�(9%*%)%,-$$*P%�F7��HF>F4*�?-*-)
#D- 5>"#4K$B658L+%!L" 50-90  $".-�P1�P4,!  12#4K$B658L+%/KD- 30-40 $".-�P1�P4,! �(G���1-�-� 

3.3 ���������(��&"	,6%������	�	
�	�� �!���"�#� 
 3B6!+I�/%�7%"5�>-#4K!�+���A0*�I'3)"!)>-"#-"�3+4@$"'�14 P33-H)F0@$"�=7  127�%F@$"<,

$-5-)  12$-&+4;1+-&-*3�-+'()?"�)B� @�-F$�B8-3 ()2&B �4�$7 3�-+ )"()2&B (ionic strength) 
*)2I��*-)#D- 5>"+4;1#D-<5>3B6!+I�/%#-"�3+4*-,8-� 123B6!+I�/%�7%"5�>-#4K�(14K,�H(&-*�F%+ [16] �7?� 
3�-+!-+-)Y<�*-)$B>+�CD- 3�-+!-+-)Y<�*-)*�*�*�I�CD- 3�-+!-+-)Y<�*-)�$"/��  123�-+!-+-)Y         
<�*-)FLFP�IH@+�� 8-�#4K 3 3�-+!-+-)Y<�*-)$B>+�CD- 123�-+!-+-)Y<�*-)*�*�*�I�CD- +43�-+31>-,*�� 
 /?@EC�$,L?*�I�%A4*-)#4K<7><�*-)�%�3)-250'F,3�-+!-+-)Y<�*-)*�*�*�I�CD-&2<7> )"8-,�$*<�*-) ,*�CD- 
�(1=$*#4KH+?HF>/>++43�-+!-+-)Y<�*-)$B>+�CD- 12*�*�*�I�CD-�>$,*�?-�(1=$*/>+ 5 �-#4  12�(1=$*/>+                 
10 �-#4 (8-�#4K 3 a, b) 'F,3�-+!-+-)Y<�*-)$B>+�CD- �#?-*�I 7.24, 17.35  12 16.33 *)�+/?$*)�+ /-+1D-F�I 
3�-+!-+-)Y<�*-)*�*�*�I�CD-�#?-*�I 5.87, 17.57  12 16.15 *)�+/?$*)�+ /-+1D-F�I *-)$I 5>"+4;1/?$
3�-+!-+-)Y<�*-)$B>+�CD-  12*�*�*�I�CD-@$"<,$-5-)&-*�(1=$*/>++-**�?-<,$-5-)&-*�(1=$*F%I 'F,           
<,$-5-)&-*�(1=$*/>+$I 5>"+43�-+!-+-)Y<�*-)$B>+�CD-  12*�*�*�I�CD-1F1"$,?-"+-* �$*&-*��C�                
,�"�I�?- *-)$I 5>"#4K$B658L+% 50  12 60 $".-�P1�P4,! &2#D-<5>3�-+!-+-)Y<�*-)$B>+�CD-  12*�*�*�I�CD-
1F1"+-**�?-*-)$I 5>"#4K$B658L+% 40 $".-�P1�P4,! ��=K$"&-*<�*)2I��*-)#D- 5>"'3)"!)>-"@$"                   
<,$-5-)YL*#D-1-, [5,11]  /?*-)#D- 5>" II 7?�,=$* @�"&2#D-<5><,$-5-)$B>+�CD-HF>!L"*�?-*-)#D- 5>"F>�,
1+)>$� [12]  

3�-+!-+-)Y<�*-)�$"/�� (8-�#4K 3c) �I�?- <,$-5-)&-*�(1=$*F%I�$"/��HF>�>$,*�?-�(1=$*/>+ 
5 �-#4  12�(1=$*/>+ 10 �-#4 'F,+43?- 11.12, 28.61  12 29.34 +%11%1%/)/?$*)�+�CD-5��* 5>" �(1=$*/>+           
5 �-#4  12 10 �-#4 *-)�$"/��H+? /*/?-"*�� (p<0.05) 3�-+!-+-)Y<�*-)�$"/��@EC�$,L?*�I()%+-6            
<,$-5-)#4KH+?121-,�CD- [5,10,15] <�*)2I��*-)/>+&2!L��!4,<,$-5-)#4K121-,�CD-HF>I-"!?�� &E"#D-<5>          
<,$-5-)&-*�(1=$*#4K;?-�*-)/>+�$"/��HF>F4*�?- !?��$B658L+%<�*-)$I 5>"+4;1�1�*�>$,/?$*-)�$"/�� 

3�-+!-+-)Y<�*-)FLFP�I�CD-+�� (8-�#4K 6d) �I�?- �(1=$*/>+ 10 �-#4 +43�-+!-+-)Y<�*-)              
FLFP�I�CD-+��+-**�?-�(1=$*F%I  12�(1=$*/>+ 5 �-#4 'F,+43?- 3.71, 3.11  12 3.18 *)�+�CD-+��/?$*)�+
�CD-5��* 5>" /-+1D-F�I 3�-+!-+-)Y<�*-)FLFP�I�CD-+��+43�-+!�+���A0*�I<,$-5-)#4KH+?121-,�CD- 'F,
3�-+!-+-)Y<�*-)FLFP�I�CD-+��&2��%K+@EC� �+=K$()%+-6<,$-5-)#4KH+?121-,�CD-��%K++-*@EC� [5, 6] 
�$*&-*��C�,�"@EC�$,L?*�I3B6!+I�/%@$"�=C�;%� (surface properties) ()2&B  123B6!+I�/%@$"<,$-5-)#4K              
H+?7$I�CD- [15] ;1&-**-)$I 5>" �I�?- <,$-5-)#4K$I 5>"#4K$B658L+% 40 $".-�P1�P4,! +43�-+!-+-)Y           
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<�*-)FLFP�I�CD-+��+-**�?-<,$-5-)#4K$I 5>"#4K 50  12 60 $".-�P1�P4,! PEK"!$F31>$"*�I"-��%&�,@$" 
Garau  12362 [5]; Femenia  12362 [16] �I�?-*-)#D- 5>"<,$-5-)#4K$B658L+% 30-50 $".-�P1�P4,!                 
<,$-5-)&2FLFP�I�CD-+��+-**�?-<,$-5-)#4K#D- 5>"#4K$B658L+%!L"*�?- 60 $".-�P1�P4,! @EC�H( 

 

 
)	$,6% 3 3B6!+I�/%�7%"5�>-#4K@$"<,$-5-)&-*�(1=$*!>+'$ a) 3�-+!-+-)Y<�*-)$B>+�CD-  b) 3�-+!-+-)Y
<�*-)*�*�*�I�CD- c) 3�-+!-+-)Y<�*-)�$"/�� d) 3�-+!-+-)Y<�*-)FLFP�I�CD-+��  $�*Z)#4K/?-"*��            
 !F"YE"3�-+ /*/?-"*��$,?-"+4��,!D-3�� (p<0.05) Raw 3=$ �(1=$*#4KH+?HF>/>+ Cooked 5 min 3=$ �(1=$*/>+ 
5 �-#4 Cooked 10 min 3=$ �(1=$*/>+ 10 �-#4 
       non-dried,        dried 40oC,        dried 50oC,       dried 60oC  
 
4.  �
� ���	
,-��� 

�(1=$*!>+'$�+=K$�D-+-/>+ 12#D- 5>" #D-<5>;1;1%/@$"<,$-5-)#4KHF>1F1" 'F,*-)#D- 5>"#4K
$B658L+%/KD-��1-�-�&2HF>;1;1%/�>$,*�?-*-)#D- 5>"#4K$B658L+%!L" �(1=$*!>+'$F%I�+=K$�D-+-#D- 5>"&2#D-<5>
<,$-5-)#4KHF>+4!4�@>+@EC�+-**�?-<,$-5-)&-*�(1=$*!>+'$/>+ *-)/>+#D-<5>HF><,$-5-)#4KI)%!B#A%�+-*@EC�
'F,+4()%+-6)>$,12@$"<,$-5-)��%K+@EC� �(1=$*!>+'$F%I+4()%+-6*-*<,!L"*�?-�(1=$*!>+'$/>+ 'F,�+=K$
�D-+-$I 5>" �I�?-*-*<,&2��%K+@EC� *-)/>+ 12*-)#D- 5>"#D-<5><,$-5-)&-*�(1=$*!>+'$+43�-+!-+-)Y
/>-�(9%*%)%,-$$*P%�F7��1F1" <,$-5-)&-*�(1=$*!>+'$/>++43�-+!-+-)Y<�*-)$B>+�CD- 12*�*�*�I�CD-            
*-)�$"/��  12*-)FLFP�IH@+��F4@EC� *-)#D- 5>"#D-<5>3�-+!-+-)Y<�*-)$B>+�CD- 12*�*�*�I�CD- *-)�$"/��
 12*-)FLFP�IH@+��1F1"'F,�[�-2*-)$I 5>"#4K$B658L+%!L"   
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&-**-)#F1$"@$";L>�%&�,<�*-)�D-H(<7><�;1%/8�6^05+L,$  12H!>*)$*$%+�17�K� �I�?-<,$-5-)          
#4KHF>&-*�(1=$*!>+'$/>+ 10 �-#4 #4KH+?HF>#D- 5>" +43�-+�5+-2!+<�*-)�D-H(<7><�;1%/8�6^0+-*#4K!BF 
��=K$"&-*!2F�*<�*-)�D-H(<7> +43�-+@+�>$, !-+-)Y�D-H(<7><�;1%/8�6^0HF><�()%+-6+-* 
�$*&-*��C�,�"+4!�F!?��@$"<,$-5-)#4K121-,�CD-/?$<,$-5-)#4KH+?121-,�CD-<*1>�34," 1:2  

 

5.  ����

� 
��	E 

@$@$I�)23B6!D-��*"-�*$"#B�!��I!�B�*-)�%&�, (!*�.)  12 !Y-I���%&�,  12����- +5-�%#,-1�,
)-78�9�3)(:+#4K!��I!�B�#B�$BF5�B�*-)�%&�, I)%Z�#*D- �" !� 3$+�+$)0�74,1 &D-*�F#4K!��I!�B�
��/YBF%I  12I)%Z�#�+#'A)05+ !,-+ &D-*�F #4K<5><7>�3)=K$" Rancimat 
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