
����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��� 

.
�"� /�01! 2���) �341� .5�6 
	�7�8�
)��	� 901:'�0 

��; �4	< �	"=0>�0�5 ?�01� 	@� ��401A!*

�7�A# 

B4� 7�=�) B4� 
01� ���	
� 2��4	5 7
40�'� .� ����� ��	
� �0 ��0��< 
	� C1D� ?�E� FGH 1I4 �0 7
!	� ���
D� 
	� �0 �	67J

�

 ?�0 �0���<1� 
�	�(� ?� �0.�L�MN) 2�0 �����OP1�Q �EH .� �0 �EH 	� 901:'�0 R�� ';R�J5 .JOM4 	J� 1J)0 ���=�1SS.J5�� 

�'4	� �016 >�0TR�5 .OM4 	� �0U3�-V.5�� �'4	� �EH W��:� � �016 	��0 
T�0U3� >4	)0��>2'�0 >?�(4 .�)X:*:*(R�5 .OM4 	�

SV �� .5�'4	� �	�� .� �� �016)X>Z�-?�	� (	�� �� �
901:'�0 ).���1� �EH R�5 .OM4 � /�N� 
	��(7J! ��	G'J�0 .�	J �)

�EH W��:� 	� 901:'�0 	��	�� � R�5 
	�� �� 901:'�0 -?�	� >4� 901:'�0 �0U�� 1I4 �0�
�� CE'<0 B[O� �� 
�0��	 'H0 \S

7]�� ?!0� 	��	 �) 1�	� 	� �%	:'40 901:'�0 /�01! 2�1'"� �0�
� .� 7!..J'�16 1JI4�� �EH �^H �	"# �EH 	� 901:'�0 R�� ��

 [O� �� .4� 4 � �EH 1�01� �^H .� 7! �	 'H0\S7]�� ?=	H 2�1'"� 4� 901:'�01I4 �0 7! %	:'40 B.�0 BJ4� 901:'J�0 �	�7J40�

.5�6 _�)1) .� �341� .5�6 ���; � �341�*Z/V�XZ/V7]�� )�4�� /�4�� (7��16 2���) .���
#2BJ4� �� 2;�JA�` a��< 7]�� 

�7! 901:'�0-S/,X7�b ?�� .� 7]�� .�� �0�13�	'�b 2Q�� �� �7! 901:'�0 B4�Z.5�� �'4	� cE�	J� 
�0��	�40 �	� .� �0 d; �016

��� �07�	;.

�e0� 
	� 
7��� :	�7�8�
)��	� >�341� .5�6 >�EH	� 901:'�0 

.�7M� 

�� ��	
��
����
� �� ���� ��� �� ��� �	�� ��� !�� "�

 �!
#�$%� �� �&'� (%�)Acceptability(�	��!� �+�
!,�

 �$!!��-� �!!�� �� �	��!!� .�
!!,� "!!/��-0 ���� �� �!!�	 "!!�

 1 2�3 ��
��
�)Appearance ( ��� !4�$� �����!� 56�!5

 6	64 (2�� "7 8 9��� 64 62��� ":��� .��
��
�  	��

  <8 6-��� ��
� =>?@ =A � 
� � �B�5 C!A "� 6-DE2 �	�2 D����

 ��F 
� G�!��
H� � �	��!� .�
!,� �� C!A � �6!	 � ��!$�	

 F 
� ���� �� �� ��� �� I ���JI � 
K)L�M�(.

�26
N�-O���� �� P!H P5�I � Q��� �� PH P5�I "D�� �� "5

�� >
E%O R�6��!4 .�!S� B "!:�K �!����.�� "D!�� �� !I 

"D4�� ��� Q��� �� PH P5�I 6!4�5 )�(.6!
N�-O���� QA�!�	+

 �S� B ":�K �T�� ���5 U/W��OX/�X":�K 6
N�-O���� 6��� 

�� P
�YO �� �S� B 62�)MW(.�T�� Z5�-� �!B�	�� QA�!�	+ =

�S� B ":�K R�  
[� �� �+�
,� � �S� B ":�K =\�!/�

 �!� �S� B ":�K ���
8 �6!4�5)M](.�	��!� Z5�!-�  !S	� �� 

M.^
O O "5�_Y���64�� ���-4��� `5�� 1�����	��D�� �	��� Z	�-� � a�T8��'��� �D?-� ��SY��� =1����Y� �6�Y��� =

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               1 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��] 

"���6-2 QA��	+ =�!#���� � �� B b	 K �!� �� � !5 a�!� ���!O

)�](.c������ �� �26
N�-O���� =QA��	+ Q	 D	�I �!D�� ��6
E!��

�� 64�5.QA��	+ �  5 ���� .��	��� �$	 dO  e� �� .�T� 1� �!2 =

.�!�#�� �!2��f�!2 �!� 1 
K�!T: 6!	�&�..�!�	��� �!2 ���� 1

.��#�� �2.�T!� 1�Y!� "� 6-DE2 �#�?B ��
E5 1�!2 �� �6!5 1

"5 � �� � ^	 dODNA �� "T&H �� Q	�  5 ��g8 � 6--� 6-���O

  !

hO �5�T<��!� ���!� "!5 �� �'�� � �64 ^
� O ����  	�� �5

6-2� )�(.(!%� "5 ":�O �5 �D3�!�H (!%� � ���6
E!�� �!D�� 

� �65 �� �26
N�-O���� � QA��	+�'�� ����D�� ���!-8 "!5 P!��8

 �!!�� �6!!-2� �!!�� ���� !!B �!!
&2� 1���� �	��!!� ���!!� �� .

�26
N�-O���i � � �?-� �� =Q	��!K��� =j��	�!� C!� =�-DE!5

�d	 =�������� =Ck!
0 =��!� =�-	 
!4 =�	��E!
5 = !
-A���

Y	������� �?-� �� ����D�� ��� �26!
N�-O���� F 
!� � ��4

 ���� B `
%,O � ��� 5 1�: � ��� �� DEK ��
E5 �	��� ����

���� )M�(.9�� "5 �S� B ":�K 1�26
N�-O���� l� dD�� �!2 1

 	� ���  	�A �����.

Mm�26
N�-O���� .g!H n�!Td� o!��O ��m��j!S2 =.���!O� =

�$E!� "!5 QD��)L]:�L:�L(�!� l� dD!�� !4��6.�� C!A

 �� "B�7� .�T,� "5 R� 1��6%� l� dD�� "!	+ �O ��4 1�!2

 6��!4 �6: >2 �� �$<I 
� � �$<I.6!
N�-O���� �&E!I �� 

���!!I�B)�!!$<I 
� ��!!B(� ��!!$
� O "!!
%5 � �6!!4 j!!� &D� 

"��6S�� Q	 !	� �&E!I �� �$<I 1�2)�!$<I ��!B(Z!&_O 

�� 6-5�	 .��B Ck�6
N�-O����  K�O��� � 9�� "T
��5 �5 �B�

���6�� +�5 �	���� �� 1 
K ��4 )M�(.

�m.gH �� ����D�� l� dD��  S	� 9��nm�!� ��!Dk2 6!4�5 .

� dD!!�� 1� !!5  DY!!
5 9�� Q!!	��26!!
N�-O���� l"!!:�K �� 

�!!�� q !!<� �!!S� B ..�!!T,� �� �!!S� B "!!:�K "!!��&� 

nm�� ���� ��� H ��Dk2 � ��4 �26
N�-O���� ��nm��!Dk2

 �� PH �4�Ck� 6� �6
!�� >_H "5 �64 l� dD�� "��&�

 R�: ��j
� �� �� CA6
N�-O���� .�!@ �� �!N � r
H�� ��

l�� �21L]X �sWs���6��  D����� 1 
K����4 )MU(.

Xm�!!!!!�� ,5 t�!!!!!B .�
!!!!!� �!!!!!5 l� dD!!!!!�� (SFE) 

)Super Critical Fluid Extraction(6!	6: G�D$E!� �!�
-�O 

"D!4�K r!2� �� "� ��� "	j_O �&
4 �� !5"���!-8 9�� 

����� 1� 5 16	6: "��&� 1��� =�B Y!
A �!2 1 
S&Y!0 1

��� "DB�	.t�!B .�
!� u!	 �� ��� ,5 t�B .�
� 9�� �� 

 [����!� ��!$
� O l� dD!�� � �� !� P!H �': ��� ,5

�� ����D�� ��4)M(.

���� Z	�!!� � ��!!K Q
5�!!-
5 v��!!� �!!�� ,5 t�!!B .�
!!� =

�2��K "
$!!4 �� 1 	�!!Aw��� � "D	���E!!	�!!H �� �!!�#�"!!� �

�!�� ��?	�� "
$4 �� �
#gH ��6I � "D
E��� =v��!� Q!	�

 .g!H u!	 "!5 �� ��� ,5 t�B .�
� �x	� >
![-O P!5�I P	6!$O 

�� 6-�.�
#gH ��6I ��� ,5 t�B .�
� ��Y!B � ��� "5 "DE5�� 

���.��YB (	�jB� �5 CO2(	�j!B� QA�!�	+ l� dD!�� ��j!
� 

�� 65�	 =>2Q
-0 �� (	�j!B� �!5 l� dD!�� ��j!
� ��� !H "!:

 QA��	+�]�� (	�jB� "$O � 65�	 )��MX(.

64 R�dD�� .gH �5 l� dD�� 9�� `
%,O Q	� �� ."T&: ��

 ���
!D�� ��SD!�� "!5 ��!
� a6!8 � �K��� 9�� Q	� 1�	�j� =

��!!� "!!5 �� 1� !!:� �!!
T5�I �� ����D!!�� ��!!��� � �D?-!!� �

.gH �� �DB�	��5 1�264�5.

R�� � �0�� 	�

"
#�� ���� ":�K �� 6���5 ���$8 `
%,O Q	� �� ��
� ���� �S� B

 ��!!T��� "!D	���)Redcloud ( �� "!!i"!!8�j� �� Z!!I�� 1� "!!%<-� 

��'�!!�� ��!5� O�$� 6!!4 "!
'O .�!!S� B "!:�K ���!!A =QA�!!�	+

 ���6��D�� Z	�� ��� K R�DB� Q��� �)QA�y	+ 6I�B (^!
O O "5

�i 4 �� 1�2 ��2�k!� ���!A >#�� =�&S
!�)Sigma(� �!y	 ��

64 "
'O ��'��� ��� �O�$� Q���.

�	�
&
4 ���� �� 6!���5 ���!$8 j!
� ����D!�� ���� QD!����

4��&#� z � ��  = O� a�
#� DA��� 	� {��A �� 4 �"!<%� �!5 

9�:U]":�� �D��� �� K =��m��jS2 ���!&#� z � �� 4 �

+�!5 v�!T� ":�� �5)Analytical grade(=�.���!D��� !4 �

��&#� z � � +�!5 v�!T� "!:�� �5 ��,�!� �B� K�O�!�� i

"	+ |��!�)Thin Layer Chromatography (TLC)(C-!: ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               2 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


���).
�"� /�01! 2�341� .5�6 
	�7�8�
)��	� 901:'�0 

��M 

.f��
T��L]GF U]���� 4 ��&#� z �.

��SD�� �26!-DB K �� !I ����D!�� ���!� `!
%,O Q	� �� "i 1

�� 6!!���5 ���!!$8 
d$O ��SD!!���6!!--� }g!!� �!!,O ���!!� 

� 4 �b#�6
2 ��&#� =�� !4 ���!� �2�SY!	���� 1��� !O

����&
4)Shimatzu(QA�f �!I� �!5 ]]]M/]±=Q!� n�!Td�

����)Sunny(���� Q
0 = D��DB� D�k�� ��SD�� �!�: a�!B

 (�-!!!!5 }����!!!!� m�!!!!N ��!!!!� �� !!!!4 ��uk!!!!�� a

)M330 Double Beam UV Visible Camspec(a� .6!�XL]

C
!!!TS�� ���!!!� ���SD!!!�� �+ D��!!!D-
O .6!!!� 6!!!��5 1

)Tintometer(C
TS�� ���� .


�	� ��	�b��	D� �J341� .5�6 901:'J�0 
01J� J4� B�

R�� 901:'�0 
	� 

�S� B ":�K � a !� Q� n�Td� o��O !0��A �� r1��!O ��!$8

 64 ���� "��K "5 1�"�"��� 1�2 �!S� B ":�K 1��!O 1+�!5 ��

 6��� �I�5 =�64 F�� �&EI ���
8 ��&2 "��K�S� B ": ��5 

�B K �� I ����D�� ���� ��� l� dD�� 1� 5.

.g!H �� �26!
N�-O���� l� dD�� 1� 5 �!$<I  !
� 1�!2

 ����D��64.�$<I  
� .gH "0  2 �� �26!
N�-O���� 64�5  O

  DY
5 PH ��� �� �� (	�jB� l� dD�� ���6��� � �� i 65�	.

6
N�-O�����2.gH �� �TDd� 1�21���� �� .�@ >&	j��� l

����D� R�: 6-DE2)W(.l� dD�� 1� 5��� .g!H "� ��

�� m��jS2 =� DA#.g!H n�Td� �  O� a�
 �!2 1nm��j!S2 =

QD�� ="!5 P!��O� )�$E!�M:M:�(6!4 ����D!�� =��!�� 1�!2

 l� dD���=s�U�� �8�!� �"!<%� 1�!�� � o
!,� 1�!�

 .gH 9�: �2 [� ��K"DB  64)� DA .gH 9�: "<%�#a�


  O�LL=nm��jS2U].gH n�Td� �L]":���D��� �� K

 64 Q

?O(.�"��& �$E� "5 �6D5� �64 l� dD�� 1�2M"5�]

64 `
I� =: �
@ Ck�5���'�� ��  D��DB� D�k!�� o!��O 

���6,�l�� .�@ 1�2XL] �OL]] D����� � "
'O l�� .�@ 

.g!H R�: >&	j��� �!2 �!� l�!� .�!@ �� � Q
!
?O >&	j�

R�: =�� u!	  2 R�: ��j
� "!��&�  !5 � 6!4 �!N� I �!2

 {�����j
� R�: =1�!�� � ��!�� Q	 !D'5 � .g!H Q	 D'5

 l� dD�� �dY�64.

� .4� 4 ?�(4 2�1'"� 2���) �^H�EH 

D'5 Q

?O �� CA Q	��� ��,# �� l� dD�� o	� 4 .gH =��!��

 ��� �="!5 "!��&� � .gH >_H �$E� Q	 D'5 Q!	� �!� �� "!5 

��� 6�� "��� � 64 "D4�� 5 "��&� �� �D5�e ��j
� >!_H �!2 1

�!!TDd�L]=M]] =�]] =X]] �s]] .g!!H ��  !!D
# �!!T
� =

"-
'5 o	� 4 �� l� dD�� Q

?O "� 1� K6!	�  =���!� �!B K.

"��&� Ck� �64 l� dD�� 1�2 =`!
I� ��E!�	 >!_H "5 � 6!4 

R�!: ��j
� �� R�!: >&	j��!� l�!� .�!@ =�6!���� 6!4�

{��� 5 R�: ��j
� Q	 DY
5 =� .g!H >!_H �$E!� Q	 !D'5

 "��&�"5���6�� .

�7! 901:'�0 B4� �	�740���R�� 	� 901:'�0 �EH 

�
dY� ��6%� �� �!�� � n�Td� R� �5 �S� B ":�K ���A ��

64 l� dD�� .gH o��O.�� !I �� �� �!�� "� �� 1��B Ck� 

Gg$I "� uY� Q#�5 �� �4�� ��� "Dd	� ��5 �64 �� .g!H �

Gg��� }g� ��  
d$O ��SD�� o��O  K 
d$O6	�.Q#�5 �� !&2 "5

��� �� �� ��:�� 64 Q	��O ���5��.�� ����D!�� �5 ��� ���!�O

 F 3 � F 3 1��H ��� ��6%� �64 l� dD�� ��� �:� dD�� =

"5 ���6�� .Ck� l� dD�� ���6��� 6	� K "$��,�.

.34 1:'�0 B4� 
�0��	'�b 2Q�� �� �7! 903�0�1 

��0 �!�� �!5 0 �� .�!T,� �6!4 l� dD�� ��� ��!# 1� !5 

�	��� ���� �� ����D����� �2�64 l� dD�� 1Q!��� �� �6!D5�

 ��� S5�DB� Z	�� 6!4 P!H QO��!��D5 6!I�B��.�!/d	 1�!�� ��

6	� K 1�����$��.

����01��=	� �
N
� ����16� .=�	�� ?JI�Q � %fJ5 .O�0� 

;�A�`��074	'�0 2

� "#��?� Q

?O 1� 5K�-,-� ��
�  � R�: "<5�� ��
�� $
#��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               3 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��� 

�[T� ���6��D�� QA��	+ =.�T,� �6D5� �2�5 �	 �[T� �21L/�

=L=L/W�M]���6��D!!�� QA�!!�	+ �� a� �!!A �!!A n�!!Td� ��

.gH �264 "
'O .Ck� 2 R�: ��6%� �� .�T,� �� u	 �21

���6��D�� >&	j��� l�� .�@ R�:)"��5�: �
@ `	 @ �� 

64 Q

?O(=���6�� 1 
K 64 .�	�'� �� �!5 �� ��
� K� "#��?� 

^	 !!7>!!2 �SDE!!5 ���/] !!	� `5�!!<� 6!!	� K Q
!!
?O :

U�M/�+]�s/]=y.

� "#��?� QD4�� �5KP!H� � �� ��
!�� $
#�� �!-,-� ��
!� 

 �� R�: ��j
� �6���� �5 16?5�o!��O �6!4 l� dD!�� 1�2

D��DB� D�k�� QA��	+ �[T� ����� "#��?� �� �� ���� �� I �  

64 "$��,�.

Rf �5 ���6��D�� QA��	+ �� ����D�� z��� "	+ �B� K�O��� �

 
!
?O  !O� a�!
#� DA .gH �6!	� K Q.��![-� Q!	� 1� !5 �6!D5�

 ���� "5 .f��
T� ��,�� 1�2���� M]×��D���  D� 1�6	 5

6!!4 =Ck!!� ���6��D!!�� QA�!!�	+ .�!!T,� !!5 �� !!� "T
!!�� "

 D
#� �
�1�!2���� � 6!4 ���� �� I �� 4 "<%� 1�� u!��O ��

 �Gg$I  O� a�
#� DA .gH �� "� �B� K�O��� � �� !I ��5 �64 ��$4� 

64 ����."��&� �� H �� CA �dY� 6H �O =u!��O �� �!2����

� �64 l��� Rf ���6��D�� QA��	+���6�� 1 
K64)W(.

.40734� ��	�	
! 	�.J�` ��016�)	J��1g R�� �0 ��	G'�0 	� 

h�	4 

Q	 DY
5 ���� ��6%�S�� �� �j �S� B ":�K "!5 n�5 � �!�	+AQ

�� 64�5.�B� K�O�!�� � �� ����D�� �5 z��!� "!	+ "!��6S�� 1�!2

 �TDd��64 l� dD�� =64 �	���-4.


�07JJ�	;��JJ�N� JJ34� ���JJ� �� �0�13�	JJ'�b 2JJQ�� �� 


�0��	�40 

���"5��� �� 	 1��� �� ��� "� �6� "5 �6d� .�!/ F� !3 

"S� � 
O 64 1��� =�@ ��.�6!� Q!	� �6!4 �� !

hO �!�� 

"��&� 6��5 1�+ ��SD�� "T
�� "5��SD!�� ���6��D�� �5 "E	�%���

64 �5�	���.


�	�b i1�j�	'4 U�=	4b R�� � ��	G'�0 ���� 

�� (	���� `
%,O Q	� �2g��� q @ ^#�I �� � �B��
!O ��!���

 a�_�� �� �O "� �5 P	��D��B Q
S��
� "E	�%� ���!��� o!��O �2

 64 ��� 5 Q���� ."@�5 � .��6: �� =C	��+�5 1�!2a,b�…

���6�� ��6%� Q	 DY
5 ^
O O "5�!� ��Y!� �� �6!4 1 
K � 6!2�

 �� ��E�	 F� H�>2 �5 1��� �-?� FgD�� "E	�%� ���� �<

6���6�.

kN� � j�	'4 

��6��� "��&� �� �64 "
'O ���
8 ��B 
!� �!S� B "!:�K 1�2

 (	���� 1� 5 �2�L6!	� K Q

?O 6��� ."!5 1��!@ "!� u!	 ��

 ��6%� �S� B ":�K a K�T
��L] ���
!8 a K "!5 �!�� � 6!�� 

���
8 �� ��� l� dD��"5��� �B K ���� �6�� )MW(.

���
8 1���� `!
%,O Q!	� �� ����D!�� ���!� �S� B ":�K 

]�/s���5 uY� ���� 6�� .

��M]] ���
!8 a K �!S� B "!:�K �!5 l� dD!�� 9�� �� 

.gH =MU�s/]��� a K "5��� ���6!��� "!5 "!:�O �!5 � 6�� 

���
8 �S� B ":�K �� �S� B ":�K )�L6��� (=�!�� ��6%�

 �� .�
,D�� P5�IM]] a K �S� B ":�K =MsXM/]Q
!
?O a K 

64)MW(.

D!!�� ��!!�� � .g!!H Q	 !!D'5 l� d �!!��!!��O "E!!	�%� o

��
�SQ
9�� "5 �2 Q���� ����� ���j!B� a � �5 P
T,O � "	j_O 

SAS 64 a�_�� )ML(.��� R�: ��j
� �� �6!4 l� dD�� 1�2

���� �2=�2��� =.gH �!TDd� 1�!2 ���!5 ���!�D� ).�6!:M(=

Q&7��"�>&	j��� l�� .�@ R�: .g!H �� �!TDd� 1�!2

 ����D���5).�6:�(.�5���6!,� �� �5�!: �
@ �� ����D�� 

l�!!� .�!!@ 1�!!2 A #��!!� o!!��O 1��'-Y!!
)Sadler()Ms(�

�����&2XL]�OL]]  D����� =R�!: >&	j��!� l�� .�@sW�

 D����� Q

?O K	� 6.Q	� Q

?O �!5 R�!: >&	j��!� l�!� .�@

 ��� ��!� "_
D�)Rosa ( ����!�&2 ��!4�� �!%5�<�)M�(���

.�&DH� �<���6��� "��&� �2 [� Q	� �� �!-?� ����O >2 �5

 6-D4�6� 1��� =.gH n�Td� �#� �2 [� ����6%� ��� l� dD�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               4 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


���).
�"� /�01! 2�341� .5�6 
	�7�8�
)��	� 901:'�0 

��X 

lA! *.�EH 	� �7! 901:'�0 B4� ��f5 m�� m�':� /�01! � 	� 

m=0 (�EH W��:� 	�)�0Tl4	)0 � 2'�0 >�0U3� (��/�N� 
	�� �	�� �X?�	� %(�� 1)0 ���=�1'; �EH 
	�� �	�� � �EH R�5-

?�	�9(�0 �EHT�	�� � �EH R�5 
	�� �� �0U3� -?�	� 

�64 l� dD�� ��� R�: ��j
� ��<� �� .�&DH� ��6!��� 

.gH  	�� �5 1��� o	� 4 �� �2 ��!�� � 9�: "<%�U�8�!� 

��� ��Y� 1��� �-?� FgD��..g!H n�!Td� ��# �!2 �� 1�!�� 

"<%� ���� � 9�:U8�� �"5���-8 R�!dD�� o	� !4 Q	 !D'5 

64 .��� ��[-� "5 l� dD!�� ���6!��� Q	 O+�5 "5 �5�	 =Q
!
?O

 ��5 1�� 7 o	� 4 Q	� .P�4 M!�� R�!: ��j
� �l� dD!�� 

�TDd� o	� 4 �� �64 =.g!H ���  [� �� =� l� dD!�� 1�!��

�� ��Y� �� l� dD�� �6�62�.

2�1'"� ?�(4�EH .4� 4 �

Q

?O 1� 55�B 
� .gH >_H Q	 D' ��
� "E	�%� �5SQ
"!5 �2

 9���<� �� Q���� ����� .�!&DH� �L6!��� = !5� 5 �$E!�

 6!4 R�!dD�� .gH � "��&� >_H .1��� "!5  !S	� ���!$8 "!5

  2 G�$	 %OM]] ���
8 a K =M]] �T
� "!DB K ��!�5 .g!H  !D
#

64.R�: ��j
� "0 K� "��&� .gH ��6%� "� 1�s��6!%�  !5� 5 

���5  DY
5 �&� ��5 "��&� =��!�� �!5 �#�H Q	� P� �� �#��"!� 

5 .gH ��6%�"^
O OX 5� 5 �"!��&� a K ��6%� �5  5� 5 �  5� 5 

��5 =�4�6� 1��� �-?� ����O . DY
5 ����D�� 1��
DI� ��,# ��

 �E!
� "B � "5 �� %� .gH�� .Q	� 5�!-5 =>!_H  !5� 5 �$E!�

 "��&� ��� � .gH)a K(=�!�� l� dD!�� 1� 5 �#�H Q	 D'5

 64 Q

?O �S� B ":�K �� .�� �6!4 "!N��� �	�!D� .��6!: X�s

�� ^T<� Q	� 6	�� 64�5.

a��<� �	�740� 2���) � �7! 901:'�0 B4� �07M� .��	N�

2;�A�` 

��L�S� B ":�K ���A a K .g!H �!5 l� dD�� o��O =]M�/]

64 l� dD�� ��� a K =Q	� 5�-5 ���6��� !�� l� dD���=�s/]

64 Q

?O 6��� .."5�Y!� .g!H �!5 l� dD�� 9�� �� ���6���

 �
�� "_
D�)Ausich (�����&2 �=��64�5)s(.

v�T� Q

?O 1� 5 �6!4 l� dD!�� QA��	+ 9�� o!��O 

.gH =��� �� �6!4 l� dD�� L�� �!S� B "!:�K ���!A a !K 

-
'5 o	� 4"=>_H "5 .gH n�Td� �5M]] # �!T
� �6��!��  !D


64 =�$E� "5 "��&� Ck�M"5M]`
I� KR�!: ��j
� � 6	�  

�� >&	j��� l�� .�@ �� R�:)sW� D����� (�6���� 6!4 .�!5 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               5 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��s 

��75 *.�EH /��) �501:'�0 B4� %f5 d4	��0� .�U^) �	�� �� 	� m�':� 
	�	��� 	� 

��-O Z$-� ��?5 � ��&_� 1���� r:�� ��?5 � Q
S��
� 

��&
O 

�<� 

P� 

WM�/X

UMs/]

XMU/s

MW 

M� 

XL 

**�M�/]

]Xs/]

** :�<� �� ��� �-?�M%

��75X.4	�� .(�	M� 32�9�� ��� �� �501:'�0 B4� %f5 
01� 	�ZnX�EH /��) 1'��4	4 �	�� >	� m�':� 
	�	�� � 	� 

�2��&
O R�: 

 O� a�
#� DA��1���o
,� ���� �U�8�� eW�U]/]

��m��jS2����1�o
,� ���� ���8�� f�s�]/]

 O� a�
#� DA��1���o
,� ���� ���8�� d]��L/M

 O� a�
#� DA��1���o
,� ���� �s�8�� c]LML/M

a�
#� DA1����� O�9�: ���� �U�8�� cM�W]/M

��m��jS2��1���o
,� ���� �U�8�� cMWL]/M

.gH n�Td���1���o
,� ���� ���8�� cMW�L/M

��m��jS21����� o
,� ���� �s�8�� c�MX]/M

.gH n�Td���1���o
,� ���� �U�8�� c�XLL/M

��m��jS21��� �� 9�: ���� �s�8�� c�sXL/M

.gH n�Td���1���9�: ���� ���8�� cX]ML/M

a�
#� DA��  O� 1���9�: ���� �s�8�� cX�LL/M

��m��jS2�� �� 1�9�: ���� ���8�� cXXLL/M

��m��jS21��� �� 9�: ���� �U�8�� cXs�L/M

a�
#� DA��  O� 1���9�: ���� ���8�� cs]]L/M

.gH n�Td� �2��1���o
,� ���� �s�8�� cs�UL/M

.gH n�Td� 21����� �9�: ���� �s�8�� b�X]L/M

.gH n�Td� �2��1���9�: ���� �U�8�� a�MWL/�

��75 +.�^H /��) �501:'�0 B4� %f5 d4	��0� .�U^) �EH m�':� 
	� 

��-O Z$-� ��?5 � ��&_� 1���� r:�� ��?5 � Q
S��
� 

��&
O 

�<� 

P� 

M]�/s

]]s�L/]

MMX/s

s

L

�

**XX/M]L� 

]]]�W/]

** : �-?� �<� �� ���M%

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


���).
�"� /�01! 2�341� .5�6 
	�7�8�
)��	� 901:'�0 

��L 

��75 Z.4	�� .(�	M� 32�%f5 
01� 	� 1:'�0 B4��^H /��) �50
	� �EH m�':� 	�

"��&� ��� "5 .gH >_H �$E� ��� ��6%� 

L:M/]

M:M

�:M

X:M

s:M

bUM�U/M
aMWWM/X
a�]X�/X
a�XWW/X
a�L�L/X

���� �� !!I ��j!!
� ��
!!� K� "!!#��?� �� �6!!4 �6!!���� R�!!:

 ���6��D�� QA��	+ =�64 l� dD�� QA��	+ ��6%���L���A a K 

�S� B ":�K]M/]a K "5��� 6�� ="_
D� �� ��j!
� v�!T� 

QA��	+ �!5 l� dD�� o��O .g!H UL/��6!4 Q
!
?O 6!��� 

�!�	+ v�T�QAv�!T� �!5 `!
%,O Q!	� �� �6!4 l� dD!�� 

��	+QA+���2 o��O �:� dD�� )Hakala(.�� �� �����&2 �

M��s�4�� �%5�<� )Ms(.

R�� �� �7! 901:'�0 B4� ��	�	
! 	�
901:'�0 	��EH 

(	���� �� �2"!�# "� 64 �62�Y� �B� K�O��� � 11�!2 "!��&� 

"�# "� .gH "T
��5 �64 l� dD�� �5 Rf  !5 ����D� 1�2 1�� 

",�� �O��� � Ka�  �� P
�YO 2�6.r!�# �?�� a�� ��  DY!
5

  	��"�# �2��5 ��5�!5 "E!	�%�Rf QA�!�	+ ���6��D!�� )MU/](

��!5  !5� 5 =>!2 Q
!-0 �!5 Rf � N��!!��� o!��O �6!4 9��j!K 

)Mosquera(.�� �� M��L Q	� 5�!-5 � ��!5 ��E!�	 ="!�# a��

"5 ���-864 ���� �
dYO QA��	+ )MM(.

B4� o7! o01��p) 901:'�0 �7!��
�0��	�40 ��� 

5"��� 5 ��[-� ��� �64 �� 

hO l� dD!�� �6!4��.�!@

1�����$�� =�64 6
#�O ��� l� dD!�� 9�� �� �� �� Q!��� ��

 ��� S5�DB� � �� � PH  3 ���� 
O F��1��� ��6H s"!:�� 

�D��� ��� "� �6� "5 �� K1�����$�� 64 .�<!� �� .�!&DH� �L

6��� �� �64 6
#�O ��� �64 ��SD!�� ���6��D!�� �!5 "E	�%� 

6��$	�+ �-?� FgD�� 1�����$�� ��� "� .�@ ��6� ��Y� �� 1���.

"_
D� �� ��� l� dD���64 �� K� B ":�S1��6!	 �!A 1���� �

��!5 �5�T<� .��!#�S�� 9��j!K �!5 "!_
D� Q!	�)Anguelova(�

.�� �� �����&2�]]]  !5� 5 �� �26!
N�-O���� 6!�� � ��
5 "�

��� H ":�� � ��	��O �2��  D&� 1M]] �� !K �D��!� "!:�� 

�� ��6	�A �4�� �%5�<� 6-4�5)X.(

.^�'4 
1�6 

��� `
%,O Q	� �������� �� �:� dD�� K� B ":� !S "!D	��� �

�� � ��T���S���!A �� "!� �K� B "!:� !S �"!5 ��![-� "E!	�%� =

�� 64 l� dD��S�D$E� �F 
!� 1� !5 9 	�!A ���!� � ��6	�A

6--�K�� �� 64�5 .�� Q	��"!
'O .g!H �!5 l� dD!�� 9�� "5 �2

 �� QA��	+ �64 l� dD�� ��� �6&8 � 6�64  !5 ��g!8 "!� 64�5

e� �	��� �+�
,� �� ��� ��$'5  =�!�� ��	f�#�	j
B  e� 1����

�� (2�� �� ��@ � "5 }gD5�  <� ��4��jK {���  5 �62�.

��	
� ���� ��	G'�0 

M.��S��� B ��Y��� =F.MXWL.Q5 � 6
E�� 1� ��� ,5 t�B .�
� o��O �� TK "��� Q��� l� dD��.��	�A 6!4�� �!��-4��i "!��� =


4 �6�Y����&=��'��� �D?-� ��SY���.

�.6H�� ��Y� =a.MXWM.����� B � �S� B ":�K �� 1�2.6H�� ����YD�� =6'Y�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��"# )%(/�	'(�	) *+,- 

��U 

3. Anguelova, T. and Y. Warthesen. 2000. Lycopene stability in tomato powder. J. Food Sci. 65(1): 67-70. 
4. Ausich, et al. 1999. Process for the isolation and purification of lycopene crystals. US Patent, PN. 5,858,700. 
5. Dziezak, J.D. 1989. Application of food colorants. Food Technol. 14(4): 78-88. 
6. Ghaziaskar, H. and A. Daneshfar. 2003. Solubility of 2- ethyl- hexl- 2- ethyl hexanoate in binary and quaternary 

systems in supercritical carbon dioxide. J. Supercritical 25: 1-6. 
7. Hakala, H. and I. Marina. 1994. Chromatographic purification of natural lycopene. J. Agric. and Food Chem.  

42 : 1314-1316. 
8. Lee, M. L. and S. K. Markides. 1990. Analytical Supercriticul Fluid Chromatography and Extraction. John Wiley, 

New York.  
9. Low, G. M., L. A. Both, A. J. Young and R. F. Bilton. 1999. Lycopene and β-carotene protect against oxidative 

damage in HT2 cells at low concentration but rapidly lose this capacity at higher doses. Free Radical Res. 30(2): 
141-151 

10. “Lycopene a good reason to eat tomatoes”. 2002. http://www.mayo.clinic.com/. 
11. Mosquera, M.I. 1995. Detection of bixin, lycopene, cothaxanthin, and β-Apo-8'carotenal in products derived from 

red pepper. J. ADAC Int. 78(2): 491-496.  
12. Rosa, A.R., C.H. Tung and L. Logan. 2000. Correlation of lycopene measured by HPLC with L, a, b, color reading 

of a hydroponic tomato and the relationship of maturity with color and lycopene content. J. Agric. and Food 
Chem. 48: 1697-1702. 

13. Rozzi, N. L., R. K. Singh, R. A. Vierling and B. A. Watkins. 2002. Supercritical fluid extraction of lycopene from 
tomato processing by- products. J. Agric. and Food Chem. 50 (2): 2638- 2643. 

14. Sadler, G. and D. Dezman. 1990. Rapid extracting of lycopene and β-caroten from reconstitude tomato paste and 
pink grapefruit homogenates. J. Food Sci. 55: 1460-1461. 

15. SAS Institute. 1996. SAS User’s Guide: Statistics Sas institute Inc, NC. 
16. Schwartz, S. T. 1999. Lycopene, chemical and biological properties. Food Technol.  53(2): 38-43. 
17. Sharma, S. K. and M. E. Maguer. 1996. Lycopene in tomato and tomato pulp fraction. J. Food Sci. 8(2): 107-113. 
18. Use of β-carotene and lycopene. 2000. http://www.Lycored.com/. 
19. Walford, J. 1980. Development in Color. Reinhold, New York.  
20. Young, A. and G. Britton. 1993. Cartenoied in Photosynthesis, Biosynthesis of Cartenoied. Chapnan and Hall, Uk. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.2

4.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.24.4
https://iutjournals.iut.ac.ir/jstnar/article-1-705-fa.html
http://www.tcpdf.org

