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 $ �]3�73	Ic$� � ù �-5'�$ �-9 �#':C �-]3�� �-]#9 4$ )�-3"1 

$	3$�)53)�� M$"
 M$"#Y	'I#V [?#0 8)$�� ;$ %$�&'($ 	!"-# �

�"53 =��F'($ .4	0 �� �?:3 $� $ M$K	!"-# �� �"-D"0 �-	KC �	�-# 

u�'?:3 4	��;�"* k�V .0 M�9�59 �#n �C)$ �-� M$"
 -	 =��-0 �

$�Z)	M$"#Y ��	$�� =�5Y [?#0 8;
�	� ��� $�Z �?)	�-D"
 

$ � =�"53	:0 �@n �! K;5C$ 4$  $ �	=��-0 �$�-Z )	�#5-*4
$ 

53)�C�9.

./!0#� 3�-
1./2&�. 

M�5C /��D 
� �9 
"O�0)� M$"
	� � �'7	0 � %$�&'-($ M$K

 $�* �� ~"��0 A9 �#c	9�
 o �0� Q)	C��, M�04 \�_c� �-+

]3���]#9 �� /m� �?:3 �)�:_0)�*�� .

�� �� 1
�9 �;
�06 ��
 ;�+0 \�-(�� zR-( -	�:;��-+0 	�

=�* =�C�70)Y0(��+0 ��	� � ."-1)	=�-* )Y) (/��-D�(

�K3 f��R
	$ 8	0 M�73 $
 �$�Y$ �)�#C� .$��;M"-046 
� /�-T0 

=
�5* �0 � �(�� M$K ."1)	�-�$�� =�*_/�0 �- �-(�� M$K

�� �� ��$�� =�06 �(��/��	=
�5* M"046 
� ����-+0 �� �C 	�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
88

.1
3.

47
.2

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

02
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.47.2.5
https://jcpp.iut.ac.ir/article-1-1065-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��, 

��7I[.G i0	&@o�	�� � �TA -� /8
� L�H@ M	�� /�F&� -� R��/G /�m)U/� �. ��	%&�. 	�Box�Behnken ( 

�8@/�/8
� �. 9�4�
0. � 	�A. 7
N M"� 7
N ��O 1./2&�. �.��� 
�� 

=
�5* M"046 A9 �#c)�V
�(�$ �#c �)�V
�($	!"# �)�V
�(

��/��/��

��/��/��/,

��/�_/��/�

��/��/��/�

__/�_/��

���/��/�

��/��/��/�

�a/��/��/�

a�/�_/��/�

�, _/�_/��

�� �/��/��/�

�� ��/��/�

�� a/��/��/�

�� _/��/��/,

�_ �/�_/��/�

� � =�C�70 ."1)	0 ��$�� =�* )$ �9 �#*��	M�73 �0$ �=�-#C� 

dC ]':�):� � E"S 
� �'3 �	�� v-��B
 ��
 �-� =�06 �(�)

��+0 �	� � ."1)	
�06 ��
 �� =�*;�($ .�-'3 \�5s 
�	v

KB
 4$ AV��	�
$� 	$�s {3�	(�1
 Q /��-D 
� M"��-j$
$ 

�($ =�* ."
 �� ��Y 
$�+0 �� �DP0)'3 M$"
 �B1 �;�-9 �"53 

N'0 �--C�;A+':--0 � |@--
--#I0 )
$�;),_/,P< (�
;0--  M$K

 $�� �9 �3
$� A9 �#c %$�&'($;I
 -  0 �- M$K � |@-
 4$ <$�-9�C 

$�s	M"046 Qt�
 ;$�s 	�* <�B3$ Q.

0 M$K)#I0 
$� M�"� � |@
 �C 	$�-s 4$ 8	4$ =��F'-($ �-� Q

M"046t0 � $KMP/��-D 
� ��-($ =�-* =�$� M�7-3 .�$�-Y$

M�73 �
K� �n�C U
"V 
� =�* =�$� 0 M�"� �
 M$Kt�-n�C �

8n"9 0 M�"� �
 M$KP)-#I0 
$� �"-� �-#C$"S �-
)��.(�-'3	v

/��D 
� =�* =�$� M�73�9�� )0 
� �9 �($ M6 4$ - M�
�-|6 

RS)]3���]#9 �� /m� �?:3 )�� %$�&'($ M�04 �
�
 �-� Q

,,�/,P< �,_/,P< � \ �'7	�� |@
 )-#I0 
$��
 $
 ;
$�-+0 

�#'*$� A9 �#c %$�&'($ .��
"O;3 A5Y 
� �9 $K�$ �� K	.�J36 

0 �� %$�&'($ M$K RS U
"V)$K�$ 	.	�-�� .0 
� -  U$�-|$ M�

 �|$ �J#
 \A��+'0 )-#I0 
$� 9�
 �-� ~"-��0 - �-� /m-� �?:-3 Q

]3���]#9))�x(HM�04 )�x(��,_/,P< �"� .$���#�	0 \�)M$"


'3 �B1- �;-]3���]#9 �-� /m-� �?:-3 �-9 �"-53 )M�-04 �

�
�|"0	N'0 � �C�;$-	�-I!�R0 ��#':-C.! ]#- M$
�-G5C � M"

)�,(3 7C�>� 
� K)�
;$ %$�&'($ 	!"-# -]3���]#9 4$ �)�-� 

/m-� �?:3 �9 �3�"53 y&70 \�(�� zR( ��
 4$ =��F'($

 ]3���]#9 ��)�0� �$
$�;�- �'7	�� |@-
 %$�&'-($ =�4�-� �-� 

�3�"� .d-C -#n +b
 
� �- � f	�-];�-9 )��(�
;%$�&'-($ 

^
��� �3$� ��C;��9 ;-5C 4$ =��F'-($ �-� =�4 �-3$"D  ��
 �

��1 y&70 ���1 U
"V	�-0�D d:D �� /m� �?:3 �9 �

$
$�;� �'7	�� |@
�� �(�� �� �"� =�06 �(�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
88

.1
3.

47
.2

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

02
 ]

 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.47.2.5
https://jcpp.iut.ac.ir/article-1-1065-fa.html


-
�#� 9�4�
0. 1./2&�. 30./! e�	� 5�6./� �	 �. ��7� � 	� /8
� �. ... 

��� 

�'3 �� �D"
 ��	�j$
$ v/��D 
� =�* �0)�-9 �-F1 M$"-


$�s	Qβ1\β11\β33\β12�β13�-|$ �-c�� )-#I0 
$� 0 �-� - M$K

 A9 �#c %$�&'($�#':C ),_/,>P.(��� U
�?Y	A-0�Y �-|$ �]

--��+'0 U$�--|$ � �--0��--0� AH�--0� � M�--04H�--� /m--� �?:--3

]3���]#9))#I0 
$� 53 )�#*�� .�L5D �( /�0 \$�! $;=�* �'F1 

�L5D �� /�0 AG* �� A?c 
� $;4	M�73 �9 �-��B
 ~�?

$ �1)

0 0 M� N'0 �� � A9 �#c %$�&'($ M$K �)#I0 
$� %$�&'-($ M�04 

]3���]#9 �� /m� �?:3 �)0)�?
 �*��	��1 A	�.
�\�5-s

$��;(
�� )-� ~�?

$  N'0 � �-C�;N'0 � A+':-0 - 4$ �':-�$� �

�I� �( 
$�"53;�-* =��F'($ /�0 o("
 =�* d(
 �(�� zR( 

)AG*�.(

+x22��a�/,+x3���_/,+x2��_,/,+���/�Y =

x23�,,,/,+x23�,��/,

AG* 
� �� |@
N
  ]3���]#9 �� /m� �?:3 �)M�04 U�0 �

�( 
$�"53 o("
 A9 �#c %$�&'($ �V
� �� %$�&'($ �I�;

�($ =�* =�$� M�73 �(�� zR( .$ �� =�]3 ��	0 
$�"53 �)M$"



�	� �9 ��� �'7	0 � =���b0 �� ~"��0 %$�&'($ M$K $;

0)��]3���]#9 �� /m� �?:3 �B36 
� �9 �*)_:�M�04 �

%$�&'($�_c� �($ �+.

/��D_3 K�'3 	KB
 v	
$� �	N'0 �� {3� /m-� �?:-3 \�

 ]3���]#9 ��)0 M�73 $
 \M�04 �)�C� .=�C�7-0 �-9 
"O M�5C

0)0 \���1 M$KP�� M�73 =�06 �(� =�#C� `�� zR( ;)-#I0 
$� 

N'0 �� M�"� :3 �]3���]#9 �� /m� �?)�-� %$�&'-($ M�04 �

0 AV�� �(�� M$K)0 A9 �#c %$�&'($ M$K (�-($ .\�5-s 
�

$	�	�'�� 0 M�73 �C)$ �9 �#C�	N'0 �� �- �
�|"-0 [-c$� 
� �	�

N'0 0 �� �C� A9 �#c %$�&'($ M$K�#':C.

	P�0-Hmom�/K� 5�K6./� 1.�K�. �	K �. �7� � �	 �. /

��
. 1./2&�. 04�
�8@/�/8
� �. 9�


� /�$�D����'3	0 �� ~"��0 v �-#c \A-9 �-#c %$�&'($ M$K

�$ $ � �	!"# 4$ �-�6 ��
 �� �]#9)%$"-0$ /�-5Y$ M��-� � �-� 

��-O W�-($�� U"V$��Box�Behnken )  /��-D f��-R0 �(

�($ =�* =�$� M�73 .�'3 �� �D"
 ��	AG-* 4$ =�* �'��1 v��

=�$� �C;
� =�* =�$� M�73 /��D��-'J� 	$�-* �	%$�&'-($ o

--�6)�--0� 
� ;C��, M�--04 \�_c� �--� /m--� �?:--3 � �--+

]3���]#9)�:_���06 �(�.M�5C \�5s 
� /��D 
� �9 �3"1

�0 =�C�70 )� ���1 �'7	0 � d-C � A9 �#c M$K -#n $ �	!"-# �

D$�&'($)$�* �� ~"��0 	=
�5-* M"046 o�-0)-*�� �-� �-9 �

/��D �� �ID$�0�3 -0 K)
� M$"-
	$ 
� �-9 �-�� -	 \M"-046 �

$�* 
� %$�&'($	9�
 o J� Q N'0 �# $���-#� �'��1 U
"V �C�	�

0)M$"
 '3 $�* �9 ���1 �B	J� o �#$�-� ;A-9 �-#c %$�&'-($ 

$�* ���70	J� o $ %$�&'($ �#	!"# �($ �.

$�&'($ =4��0$%�� U"V$�� ��
 �� !�- $
�-9 A)	� �
`�-� 

0 g�3$ k�l0 M$K;�� E6 � 	��� �
 �D U
"V	K]	#)Q-(�#0 

$��;��
 �C;�c %$�&'($ 	5)�� �*�
 M$"#Y)=�-* U�-?|$ 


�$�� 
�;1 �$"0  C�)�� \�	9�
 => !"-G!"0 M4� �� U�?)�-�  	�

�?
	�($ =�* A)�,($ �9	|$ ��$K�$ 	7)�
 U"V$�� %$"0$ ;

0 =�|"0 �$"0 %$�&'($ M$K 1 [��#0 4$ - C�)$"-'b0 �-� ~"-��0 ;

g�3$;`�� ;$	� %$"0$ �� |@
 �J36 
�*m'0 � �':G* )M��-9 

�	=
$" �C;!"L( )$K�$ �	�C
 /�5'�$ .	"'b0 .-	U��-J36 �-�

b0 �($ %$�&'($ o)�a.($ �� �D"
 ��	K0 �	�-(
�� 
� �C)

I( �s��)�
 �* � |@
 $ /�5Y$ 	+':0 AG* �� 
� %$"0$ � � d

Z +':0� (
�� �
"0 d)1 
$�c  ��./��D 
��0 A-9 �-#c M$K

 Z U"-V$�� %$"0$ /�5Y$ 4$ =��F'($ �� =�* %$�&'($ +':-0� \d

$�* 
�	J� o �#-]3���]#9 �� /m� �?:3 )�-0� �;%$�&'-($ 

�� �6 %$�&'($ ��
 4$ =�06 �(�)04 
� \�M�C;M�73 tL'&0 

�($ =�* =�$� .$	�	�'�� M�73 �C C�=�-# $-	�-9 �#':-C �-'G3 �

$ �� =�mY	�0 �9 �� %$�&'($ M$K �-� =�06 �(� 	�0 4$ �-
 -  M$K

 �6 %$�&'($)0)0 �GL� �*�� $ M$K	!"# 3 � 4$ �-'59 Q-
$�0 �� K

�$ �#c $ �LY �9 �(�	�-* $
 �0$ �	$ M$"-'� �-	�D"
 �-3"1 -  �
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M�73 � =�"� =�#C� $�� ù �5'�$ �9 �($ M6 ;/"L( �':G* �-C;

]3���]#9 ����)3- -5Y$ �-� 4� � M$"-
 �-� U"-V$�� %$"-0$ /�

 ��
 
� =�--* =��F'--($ {3�--9�� � M$"--
 4$ �
`�--� {3�--9��

 -0 U"-V$�� <�-5� �� %$�&'($)�-*�� .#-*�
 �-� �5-s 
�)

0)0 �9 �"53 �e�m0 M$"
 $ M$K	!"# 3 =�* %$�&'($ � S K -L)

� .�$ �#c 4$ �
 �� � =�"� �$	
�
 � 0 y&70 Q)�-� �9 ���1

 :� /�5'�$ 4 
�	�:-� .-+3 U"V$�� %$"0$ {3�9�� � M$"
 � 
�

I
  =�##9 �$;�� %$�&'($ A5Y 
� $ � A-9 �#c \<�Y 
"O	!"-# �

�� �3
$� ��S 
"O .$	�	�'�� um0�-9 �C d-C �-� �'-($
	�-'�� �-C;

�( o("
 =�* �
$K1	.C�>� �0 M$�1)�#*��)�a��,.(

#G�-. X4	Y	@ ���< 04�
�9

$��;J
 ��3 
�"� $ y!�S	!"# =
�lY \� ;���� -	9 8 <�1"-L

]3���]#9)=�* ��S )$�* 
�	J� o �#I
  4$ =��F'-($ �� =�* �

]3���]#9 �� /m� �?:3 �� �(�� zR( ��
)�:_M�-04 \�_

c� �0� � �+;C��, (�'3�( � k�V \%$�&'($	F �* g" .{P(

=
�lY �� 4$ =��F'-($ �� �LV�� &?
 ��
 - �-##9 �=� M�-S�n 

�0	���G	LN
 mS �b
 " ��1 �	�.=�C�70 �� AG*�y&70 

0)&?
 ��
 �-� /"-Lb0 �-0�D �$"0 �eLZ �9 ���1 -  =�-##9 �

M�04 U�0 
� M�S�n�,, c� ���� 4$ �+_/,���� �� �V
� 

�_ (
 �V
�  �.!�� 
�)$�� �9;(
 $ �� M�	�$"-0 4$ �?:3 �

�--� o--+� /"--Lb0 �--0�D �,c� ��
 4$ =��F'--($ �--� M�--04 �--+

�0	���G	3 mS �b
 " �"� 4� .$���#�	0 �)'3 M$"
 �-9 ���1 �B

LN
 �Y�( �0 =�]'(� 4$ =��F'($ �� =
�lY �	���G	�S �b
 "

Y$��$)�� M�1�3
�]3 �-( Q-
$�0	[&?
 =�]'-(� 4$ �-
 -  �-##9 �=

�($ M�S�n .$�� \�5s 
�;�-3"53 M��9 87S �-C;-LN
  �

�* $�'�$ =�J36 
� $
	�=�]'-(� o-("
 {P-( =��-9 �5B#0 M4

0

20

40

60

80

100

0 5 10 15 20
(درصد)  مواد جامد محلول

ه)
يق
دق

ن(
زما

تغليظ با دستگاه مايكروويو تحت خلا

تغليظ با دستگاه تبخير كننده چرخان

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
88

.1
3.

47
.2

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

02
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.47.2.5
https://jcpp.iut.ac.ir/article-1-1065-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������/��	 ! �&%� � "#$)((/�	#� *+,, 

��� 

87S ��5B3$ �9;u�'?:3 U�0 
� 3`"O )��1 87S -	
� � �

�J3	="Jc 
�"� �$;]3
 )�06 �(� ��.�($ �'F1 �� <4` �'?!$

 /�I� /�Zx 4$ =��F'($ �� �9	M"'( ��C;�$�1"
�0��9 )-0)M$"-


 l!�S�3 QLZ$)5Y <�B3$ 4$ A?c $
 �C LN
 A 4�($�D �;�
 �"53 

$ ��	
�
 � 4 ���� �
 Q	��;0 �"-?J� $
 �LV�� 
�"� �3
 M$K

�$�.

&@�-VC�/


	�'�� �C;$	(
�� �)�-(�� zR-( ��
 ���
�9 �9 �3�$� M�73 


�	$�* �'��	J� o �#�6 %$�&'($ )$	!"# ]3���]#9 4$ �)��
 

:� ��5'Y$ A��c � �|"0 
�;�($ .0 4$ N'0 �( M� (
�� �)=�-* 

-]3���]#9 �-� /m-� �?:3)$
$� %$�&'-($ M�-04 {P-( �;

� �'7	�� |@
 0 ��  �� �3�"� A9 �#c %$�&'($ M$K 

"V)�-� �-9 

$K�$	.�J36 0 �� �(�� M$K �� =�06 �(� -RS U
"V)$K-�$ 	.

	��� .�'3	+b
 v- �
 f;-�6 %$�&'-($ )%$"-0$ 4$ =��F'-($ �-� 

9�� U"V$��)$ 4$ 	�"� �'G3 �M$"-
 � {3�-9�� �-� =�m-Y �9


"V$�� %$"0$)+':0 /�5Y$  d	Z � +':0� $ d	A-5Y 
� %$"0$ �

0 %$�&'($�$K�$ Q?( � =�"� �|	0 . � A-9 �-#c %$�&'-($ M$K

$	!"# 0 %$�&'($ M�04 U�0 
� �e�m0 A��c .C�9 � �)�3��1

�� 
"O;
`�� U"V$�� %$"0$ {3�9�� � M$"
 �n�C �9�0 \- M$K

$�&'($ � % =�
"9 %$�&'($ M�04 U�0 � �'7 �"-� �-
 .�5-s 
�

 LN
 ��
 �9 �* y&70 $�* 
� �	�0 o	���G	m-S �-b
 "

�� �( � �
�06
�9 Q
$�0	[&?
 ��
 4$ �
 $�-* �b
 �	m-S o

�"�.

��	
� ���� ��	%&�. 

�.�1
4;X \.����.1 j�
$� M�C�).\<"( �LD \dB#� ��nM$�J
 =�]73$� U$
�7'3$.

�.�&��?B3
;� \.���� .(
��)#(�9 =�|"0 �$"0 ))Cichorium intubes L. .( 1�34�-( ��JD U
$4�)+b
 K-9�0 \ �
$� U�-+ )-	 \

+b
 K9�0 ?O [��-#0 U�-+ -I)1�34�-( ��-JD <$� 
"-0$ �)��
x6 M�'-($ 	��Z M�-B)1 =��-1\ �
$� M�-C� )-	 ��-O �-9 \,�H

,���,,�,,,H��.

�.�|"9;$ \.����.y!�S � %$�&'($ ;4�(M$�	$ )0"� M�C� 1 4$ � !"#	$ .)	�
$� U�+ +b
 Kp�0M$�J
 \.

�.�|"9;$ \.����.y!�S � %$�&'($ M$�	$ )0"� M�C� 1 4$ � !"#	$ � � j�?
 ;4�( .)	�
$� U�+ +b
 Kp�0M$�J
 \.

5. Aَbbasi, S. and S. Azari. 2007. Novel freeze drying of onion slices using microwaves. J. Food. Sci. and Technol. 
44:944-979. 

6. Anony. 2006. AOAC Official Methods of Analysis. 18th ed., AOAC International, Maryland. 
7. Anony. 2006. E-Handbook of statistical methods. Available at: http://www.itl.nist.gov/Div898/handbook/, date. 
8. Baldini, M., F. Danuso, M. Turi and G. P. Vannozzi. 2004. Evaluation of new clones of Jerusalem artichoke 

(Helianhtuse tuberosus L.) for inulin and sugar yield from stalkes and tubers. Indust. Crops and Prod. 19: 25–40. 
9. Bosscher, D., J. Van Loo and A. Frank. 2006. Inulin and oligufructose as functional ingredients to improve bone 

mineralization. Int. Dairy J. 16(9): 1092–1097. 
10. Box, G. E. P., W. G. Hunter and J. S. Hunter. 1978. Statistics for Experimenters. John Wiely and Sons Inc., New 

York. 
11. Carabin, G. and W. Flamm. 1999. Evaluation of safety of inulin and oligofructose as dietary fiber. Regulatory 

Toxic. and Pharmacol. 30: 268–282. 
12. Dubois, M., K. A. Gilles, J. K. Hamilton, P. A. Rebers and F. Smith. 1956. Colorimetric method for determination 

of sugars and related substances. Anal. Chem. 28: 350–356. 
13. Figueira, G. M., K. J. Park, F. P. R. Brod and S. L. Honório. 2004. Evaluation of desorption isotherms, drying rates 

and inulin concentration of chicory roots (Cichorium intybus L.) with and without enzymatic inactivation. J. Food 
Eng. 63: 273–280. 

14. Frank, A. and L. D. Leenheer. 2006. Inulin. Available at: http://www.wiley-vch.de/books/ biopoly/pdf_v06/ 
bpol6014_439_448.pdf.  

15. Kaur, N. and A. K. Gupta. 2002. Application of inulin and oligofructose in health and nutrition. J. Biosci. 27: 703–714. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
88

.1
3.

47
.2

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

02
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.47.2.5
https://jcpp.iut.ac.ir/article-1-1065-fa.html


-
�#� 9�4�
0. 1./2&�. 30./! e�	� 5�6./� �	 �. ��7� � 	� /8
� �. ... 

��_ 

16. Kim, M. 2000. The water-soluble extract of chicory reduces cholesterol uptake in gut-perfuse rats. Nutr. Res. 20: 
1017–1026. 

17. Ku, Y., O. Jansen, C. J. Oles, Z. Lazar and J. I. Rader. 2003. Precipitations of inulins and oligofructose by ethanol 
and other solvents. Food Chem. 81: 125–132. 

18. Laurenzo, K. S., J. L. Navia and D. S. Neiditch. 1999. Preparation of inulin products. U. S. Patent, Number  
5: 968-365. 

19. Li, J., S. Ding and X. Ding. 2007. Optimization of the ultrasonically assisted extraction of polysaccharides from 
Zizyphus jujuba cv. Jinsixiaozao. J. Food Eng. 80: 176-183 

20. Lingyun, W., W. Jianhua, Z. Xiaodong, T. DaYalin, C. Chenggang, F. Tianhua and F. Zhang. 2007. Studies on the 
extracting technical conditions of inulin from Jerusalem artichoke tubers. J. Food Eng. 79: 1087–1093. 

21. Liyana-Pathirana, C. and F. Shahidi. 2005. Optimization of extraction of phenolic compounds from wheat using 
response surface methodology. Food Chem. 93: 47–56. 

22. Miller, G. L. 1959. Use of dinitrisalicylic acid reagent for determination of reducing sugar. Anal. Chem. 31: 420–428. 
23. Moerman, F. T., M. B. Van Leeuwen and J. A. Delcour. 2004. Enrichment of higher molecular weight fraction in 

inulin. J. Agric. and Food Chem. 52: 3780–3783. 
24. Molina, D., M. Martinez, F. Mregarejo, A. Hiner, S. Chazarra and J. Lopez. 2005. Molecular properties and 

prebiotic effect of inulin obtained from artichoke (Cynara scolimus L.). Phytochemistry 66: 1476–1484. 
25. Montgomery, D. C. 1997. Design and Analysis of Experiments. 5th ed., John Wiely and Sons Inc., New York. 
26. Quahong, L. and F. Caili. 2005. Application of response surface methodology for extraction optimization of 

germinant pumpkin seeds protein. Food Chem. 92: 701–706.  
27. Ritsema, T. and S. Smeekens. 2003. Fructans: beneficial for plants and humans. Current Opinion in Plant Biol.  

6: 223–230. 
28. Roberfroid, M. 1999. Nutritional and health benefits of inulin and oligufructose. Amer. Soc. For Nutr. Sci. 1436–1437. 
29. Roberfroid, M. 2005. Inulin-Type Fructans: Functional Food Ingredients. CRC Press, New York 
30. Rodrigues, S. P. and A. S. Gustavo. 2007. Ultrasound extraction of phenolic compounds from coconut (Cocos 

nucifera) shell powder. J. Food Eng. 80: 869-872. 
31. Saengthongpinit, W. and T. Sajjaanantakul. 2005. Influence of harvest time and storage temperature on 

characteristics of inulin from Jerusalem artichoke (Helianthus tuberosus L.) tubers. Post Harvest Biol. and 
Technol. 37: 93–100. 

32. Trugland, B. C. and D. Meyer. 2002. Non-digestible oligo-and polysaccharides (dietary fiber): their physiology and 
role in human health and food. Comprehensive Rev. in Food Sci. and Food Safety 1: 73–92. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
88

.1
3.

47
.2

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

02
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.22518517.1388.13.47.2.5
https://jcpp.iut.ac.ir/article-1-1065-fa.html
http://www.tcpdf.org

