
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	�  ��	!")$(/�	&'�� ()*+ 

��� 


�,-. 
	/��� ��	� ��0" �1�� ��	2��3(Clupeonella engrauliformis)45- �� 
�3�

6�&7� 
	�	�� �� �	�8-3 

���'��9	:�(
0;� ��� <�;� =>��
��� $30!� )

�<�/" 

45- �� � <�? �3 @A 4�?	�B� 
�,-. 
	/����� C��0� �� �� <�8
� C��? 4� 
�3�(*D�)ED4F�� �&-	� �� �30G*�	� )>=H=I�

*(JK	  =� �L
K ��0" =M2��&���	���N <��3 =�O� P�. =�3�. $0" 
	�<��3 =<�'�30A �<� =Q� ��0" =R���� 02�	S� 4��F �3 �1�� 
	�

 <  P���N <�T�U�1'� .��<2�0G ���0� W�- PX�� C30��YN � $0" 
	�<��3 Z��0N P�
" .4-��- �3� �	�- 
�	�. [2	&- 	� 
	� 4\5- �� 
�3�

 \O� P�. =<�T�U�1'� =Q� ��0" 02�	S� � �3� �
�� ]23W�3 �3�. $0" 
	�<��3 � �L
K ��0" =<�'�3 0A 02�	S� 0^- �3 =	�� �� 0� �� �<  =�

��	� 3 0�_ <
" $0" 
	�<��3 R���0N (PUFA))Poly unsaturated fatty acid (	5�3 �D)�\
�� ]�	\� 4\5- ���� �� 
�3� ��3� 
�3� 

)E+/E<P.( 4� [2	&- a	�3 0� ����. �3 �<�. R�� 
	�� �� ��0" =
�	�. 
	�)ED4F�� �&-	� ��\� �3���\K0� 
0\&!� R\�1�� �3 �30\G .

�� P�
"JK	  4b <  J7�� �� P�. 41Uc� ����. d��N <-3�N ��\?3 
	�( PCA) )Principal control analysis  (JK	\  	\� 
	\�

0�^- �!� �1��(PUFA)5�3 �	D)��  
<
� ��0G .

�e3� 
	� 
<��� :
	/��� 45- =
�,-. 
�3� =�O� P�. =M�&�U��<�� � ��N3<�'�3 �	'� =�	�8-3 �� PUFA	5�3 =D)

4�<S� 

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

)$�.('()�� �(* � �	�(+
 (,�-
 ��* .�
�/ ��
�
 ���0� ��
 �"

 �*�� �"�1 �*�2+
�3�	 �
�((4� 5��" 67�" �����	
 8��� �� �


 �� 9���� :(;(- <*�- ��(2	 �� � 	�!)��=>(.��
 ?
'(�

 2� �
�((4�@��	 ���� �����	
 8��	 5
 �A ����� ��	�+�	 � ��
�

��  !�" .9�2,��B C(DE� �" �*�� ����	
 <�
'/
 FG+ �H� ��*

 �)I ��G(B�� � J�	 :KLM)�
�((4�pH(8 ����N O��� 5�/ �� 

�(P���Q :+
 �D�� ��(2	 �� �B8����	� � ��
� (*� �LR7 ��*

  ��	��N F����S� �)�L��+ ��*�E��M ���� � 8 ��! .5
 ���(,��" ��

�	�N C�(2� ���� ��'	I T+��  (,B
 �(�I C(2� ��� ��*�� ��*

 �� ��'�� �(�I C(2� �� �  (U )���/ �" 5
 (,B
 �(�I ��!)$�.(

=.! �����2+
��	 �V� � :("�� 8��E	
� ������� W�L7 8 XE	
� ��Y( 

$.��(E	
� � W�L7?
�
� �V� � :("�� 8��E	
� ��5���E- 8 XE	
� ���
ZM O��.[ 

�.\�- �?
�
� 8��E	
� ��5���E- 8 XE	
� ���
ZM O��.[ � W�L7 ��(E	
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$(/�	&'�� ()*+ 

��> 

��" ���" � ��]^ �
��((4� �" 8�Y7 ��*�� �� �"�1 ?�(+
 (,B


 � �7���� :�+
 8
��* '(	 �
�((4� 5
 ���� .� �.� ��" 8�Y�7

 J(2()�� �(* � .� ?
�.7 :�� � .� 5
 ����� _�	 ��(�
 (,B


  ��,�(LN ���� ? ! �2,D! �?I �L`�� �(2,S	 �B ��
� ��0�

  (+
 �"�� :+
 �D�� C�7 ��
 � :+
 9��,(LN � a�1 ��*

 5�b() �A
 5�b() �� �"��D(� ��* ���
 ��L3
� �E�.� �" ��* ����N �� .

W'(	��N�
��D(� 5
 �R]" ��B  .2,�* ���*5
 (,�B�b() �
�
� ��*

 �� 9�]/ 
� ?c(,B
 � a�1  (+
 �(�	5 �(" <.B
� �5�+ .���
�


 <.B
� ��
  �.	�� ����G(B��  �()�� ��" ���.�  �]" C`
�� �� �*

 (U )I ?�2B � �* �� �* ��"�1 � .� d�3 �]^ �B ���N ��" ��*

 +
 ��G(B�� �(�* ��0� C()� :)=�.(:/�E(Q ���� ���G7 �"

 �
� � .� 8 � Q �B
���3 �5�
 � :�(;(B <*��B C�()� �����

�*�� �� �e� 
�  ��.� ��* �
� ��"�1 ��,/ �  	5 C���7 �����

 �� �	�3��+ �� �*�� ���N 	�� <*�- ��B 8 �! 6�7�" �  !�"

 5
 ��(N��L0 �  ���.� �*�� �]^ �((4� �" ��])�f� 5
 ���(,"

 f��	 �]^ ����
 �	�N �� a�L � �	�
� ����" g�2G,	 �"�1 �- ���*

 ���N h�f]�)=�(.5
 ��!�	 ��,�/ ��.(�5 �� ���0�� ��7Y^


 �*�� �"�1 '()�� (* � <��,B
 �� ?�E	 �* �" �-  *� �L- ��^

 �Ai�� ������ ��*
ZM �� ��,/ _�	 ��
 � ! �" �� ]2� C�
�7

 ��	 ?��5 � ��� �?�(� ��
 �� �B �8��" �*��� ��
� �(A@��  ���.� 

��
� ?I ���N 	�� ��� ����5)=$�=j.(�
��" ��k�` 9��` ��

��	 8���I�/ ��
� ���� ������� ��*=lm8��;2�+
 �
��N �2	��+ 

�� <.-
� �2,*I W�
 � n��) �" ��
 ��! ���(�(! ��* )����'	I

 ���'	I �(M �(��(M �
�((4� ����
 �" ��.� �- �(��Q ��*��� ��

 ��]^ �� :EN�" C"�e ��� �*�� �*�o � �" :�+
 ��2
" � �	��N

 ��	 :
0 �	��	 �p-
 ��
� ���� 5
 �*�� ��*�qm���qm�0�� 

��! 8��;2+
 �
�N �2	�+)$�.(

�*��� �"�1 ��,/ :(�*
 �" �K	 ��� ��" r�(s�� ���
 ���*

 ����t	I ����XL(- �*����(Clupeonella engrauliformis)���- 

�*��� �(�" 
�  ([ ?
'(� ���2E(" � ���* ���3 ��" �'�3 �����

 �5�
 � 8�
� d��23
 :/��ZQ ���[ ���
� '(	 ����" ��
ZM .

��;(- ��([���3 5
 ��3�" ��+��" ���k�` r(s�� 5
 h *

 ����� �� �� ����	
 �(` �� ���t	I ��XL(- �*�� �"�1=lm

��qm�2	�+ �0�� :+
 �
�N.

g�� � �3�� 	�

��	� 

�� �` C�[
�/ �� ��XL(- �*��==�2���L(- ���(�[ �LX�+
 �

�,L"�")?
� 	5�� ����� ���." 5
 (���.�! u� �	�G!  ([ �L(+�"

 8���
� �� ���([=�lq  ���N �(
� .aI ��" 8 �!  (�[ ?�(*��

 ���� ��+(Chilled sea water))��" ����� aI �H� ��*�� :G,	

 F(���>q:$�:=�(� 9�s2	
 �LX+
 C�� �" wb+ � 8 ! J.3

 �	�3��- �" ��	I 5
 �'�3 ?�(- � ." �2," � ���
�/)��* �
��"

 ����� ���(��q�� ��.L(�
 ��LQ h���o �� ���N�L(B J� �2," 

�2," ( 	 ���N C�` .�*�� ��	�3��- C�� �� 8 ! � ." �2," �*

 ����	
 C	�� �� �)�����" � ���+ �
�* ?���0 �" �+��� _�	

��m�2	��+ ��0�� �
��N (� �� ��� �����N  ���.� :7��+ .

��
 ]� �2," 5
 x3�! � C�
�7 �+��" :
0 �*�� ��* ���*

 8 �! 8�
� 9�s2	
 8��E���5I �" �L[�/Y" 85�� ���[ �" ���(�(!

 �2," ��	�3���+ �� �/������ ���^ �" '(	 ���� ��* ���*=lm

��qm�2	�+ �0��  ���N O�5�� �
�N .�	��	 �	��5 C[
�/ �� �*

 3�! �,��s� :
0 � \��3 �	�3��+ 5
 �*�� ��x:(;(- ��*

:/�N �
�e <���5I ���� .

�2	���  ���0� 

<���5I 8��E����5I C- 8�
�
 �� ���(�(! ��* ��
� � 
Z�M ���*

 �
��� � ��2/�N W��	
 �D!'Q �5��I � ?���� �:!
 
" ��
5�

 �������" ��" ?���)I y��� :-��! 5
 '(	 8��;2+
 ���� ���(�(!

 ! �(
� d�L3 �0��.

23
 5
 :"�^� �
 s� ����* � 8 ! z�1 :!�N ?5� hY

 5
  ]" � CGe �*�����	 :7�+ ���� �� ��
�oC=q� xSE� 

 ! )=.(�" C- �"�1 ��� � �Y" ��
� )>(�
 �s� � \
�S2+
 

 �������N �G����+��� ?I .�
5I a�����1 ��* (����+
 �
 ����s� 

)Free fatty acid = FFA( (,B
�Q �)Peroxide value = PV ( �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html



�,-. 
	/��� ��	� ��0" �1�� ��	2��3 (Clupeonella engrauliformis)�� ... 

��j 

u���2("��"�(�  (+
)Tiobarbituric acid= TBA ( 5
 8��;2�+
 �"

 ?
��D�* � ?�N
 ���)=q( ��I :+� �".�
 �s� �(�(]� �
��"

 ��{* ��*I)Heme iron= HI ( ?
���D�* � y�Y�B ��� 5
)j(

 �! 8��;2+
 .5
 F�(��� ��" ��p.3 ��"�1 �  (b()�;,�/ �����s�

��� ��t	
 �  )
�(+ ��*)$=(|	
 �0 �)=�( �I :+� �".

((]� �
�" ��	��	 5
 W��N �(�	 �� �` �a�1 ��* (+
 F(-�� �

u���;)��+  (�+
 �?'�." �9�	�2� 5
 �)�L�� �" �"�1)�. /�=��

�� �2() �L(� (��� � �! w�-Y/� :7��+ �� � � �" � ~�LS�

 ����N C(DE�� a��1 ��* (+
 �2+
 C(2� .��" ���(�"I 5
  �]"

  �� (
	
 �� + ��;)�+)aI ?� "(9��L�� �� ���0�� 9Y` �

2� �E��3�1 8 ��..B ���(SG� 8��2��+� �L(��+� ���" ��2��+
 C��( 

)Rotary avaporator( ! 
 0 .�
 s� � C(/��Q x(SE� :
0

h
�N��������-5�N 5
 a���1 ��* (��+
 :6000mVista Varian �

?�2��+ :BPX- 70 60m�I.D. 0.32 mm)(����2X�� �:FID�

?�2+ ��
�`:=�q �2	�+ �
�N���
�` ��2X�� :$�q �2	�+ �
��N�

��2-c	
 ��
�`:$�q �
��N �2	��+������� ����	�" :9������'�
 �

r��'� ?
'(� :�/q�2()��X(� �?����0 �5
 5��N:��� ��2() ��L(�

 �� ` � 8��;2+
 ��s(e��/qa�1  (+
 ��*��
 	�2+
 �2()��X(� 

��	��	 wb+ � ���N �((]� �
	I :��e
 ?��5 � r��'� �r���'� ��*

 	 !  [�� �((]� � ���+�.! )l(


�	�. Q��;N � 42W8N 

8�
� ��	 ?��5 �" ~�"�� � �* V���+
 ��" �����	
 :)�`�� ��
�

����I ���	�" MSTATC  :�/�N �
��e �+����" ����� .:�
0

 x3�! �����s� �,��s� �����" �� �� ��*�qm�=lm��0�� 

�2	�+ ?���5 �� �
�N ?���5I 5
 �<����5I ����;2� ���*T- test 

 ! 8��;2+
 .�� ���u� w	���
� ��' ��0� �((]� :
0 �/�^

 8��� �� :;[ �* 5
 C[�` �����s� �(" �
� �.]� hY23
 ���*

 ��;[ �L2S�$���>�l�" 8�� r�(e� ��((]� :
0 � :/� ��- 

��.]� hY�23
 ��0� W 7 �� ���0� ����;[ �(�	��(� �(" �
�

 ?��5 �� 85
 	
 ��* ��� 5
 ���(NLSD �f�+ �� �%8��;2�+


 ! .�* �((]� :
0 �.]� �f+ � �	�N�� ��2," ��
	I ?���" �
� 

�
'/
 W�	 5
 '(	 MSTATC �(�" ��0�� ��^�G��
 �  ! 8��;2+
 

 ���N xSE� ��;[.x3��! 5
 u���* :�(�*
 ?
'(� ���*

 �;)i� C(L�� � ��'�� ?��5I �" �"�1 ��,/ ����	�" �� �L[
 ��*

 ��
'/
 W�	SPSS ���N �((]� .

h;� � [2	&- 

x3�! ����s� ����" �� ��t	I ��DL(B �"�1 ��,/ ��*=lm

��qm�2	�+ �0�� �� �
�N9� 0 =�� �K`Y� ��! .�
��((4�

 ��L- ���^ ��" � 8���" �� �� ��(," ����" �� �* �� :"�^�

 �	��	 :"�^� ����s� �.]� ���;� �* � ���� 5
 �A��2� ��- 
� ��
�

 ��	 ?��5  !�" ��
� 8�� �� '0 ��*$��)g���2`
 �BC�()� ��" 

� �." �2,�" �� �)���2`
 ��f3 �� ��G	
 �G,	 :"�^� ��	�+�	

 <���5I � �(�[ :+
 8��" 8 ! W��	
 ��*(�
 	 5��" ��3 5
 �.

?
��X�* � ���"
 ��])�f�)�(���*��� �� �����+ �*�� ���

=qm�=lm8�
� ?�E	 
� �
"�E� ���2	 �
�N �2	�+ �0��  	
.�� 

�
��" ��k ����(� 5
 J�� ��* ������ ���*)=lm��qm��0�� 

�2	�+ �
�N (�.]� ��AI ���	 ?��5 5
 ��
� ��
� )�f�+ ��q�/q(

�	��	 C- �"�1 ��  ! 8 �� �*.��
'���N ��- ?I 9����` ���*

 �����	 ����" ~�"������� �*����� ��
� ������I  ������.� �����* 

indica Ariomma J* �)$(��.]� �
��((4� �(.1  e�/ ��
�

 �1 �
 s� �� ��	 ?��5 �^ �� CB �" �� ��
�  .!�")$q.(�K	 �"

�� �	��	  +� �<����5I ����;2� T�
��! ��*��� ����;2� ��*

 �	��	 �� ���;2� �2/�" '()�� (* <����5I ���f3 g����2`
 � �*

 !�" hY23
 ��
 C()�.

��	 �
� ?�E	 ���2	 �*�� ��
�  ���.� ���t	I ��XL(- ��*

 �Q ����s� <�
'/
 FG+ (,-
 �������" �  �! ����" �� �* ��  

�Q �
 s� ���	 �E�! 8�� ��  (,-
  ����N �(�(]� ��
� .�,���s�

�(�	�(� ?��5 ��  (,-
�Q ��* ��	 ��* �B �
� ?�E	 ?�,X� ��
�

 �����" ��  (,�-
�Q �����s� �<����5I ��3I 8�� ��.p2+
 �"=lm

�2	�+ �0�� 5
 �2E(" �
�N�qm�2	�+ �0�� ���;� � 8��" �
�N �

���.]� ���
	I :��+
 �
�)9� ��0=.(��  (,��-
�Q ������s� <�
'��/


�	��	 �	��	 �" :G,	  ��.� ��* 85�� ��*)��;[ ?��5 (�-��` 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$(/�	&'�� ()*+ 

��l 

��
��

�.
�
�	


��

	
��

�
��
��
�
	�
���
�
��
�

	
�
��
	�

�

 

�
��

C
o

!"#
�

C
o

$%#

�
���

�
���

�
���

�
���

	�
�


�
��



��
�
	�
�


)
��
�

�
�

��

(
C

o
���

C
o

���
C

o
���

C
o

���
C

o
���

C
o

���
C

o
���

C
o

���

�
��
��

aB
��/

!!
a

��/
!!

!�
!

/
!!

B
ab

"�/
!!

A
*

�#/
!�

c
$$/

!�
C

�%/
!!

b
��/

!!
B

��/
!!

&
'
�
��
(

aA
)�/*

b
""/�

B
��/�

b
!�/�

C
*

��/�
c

��/�
D

*
$"/�

c
�#/�

D
��/�

+�
�,
-.-
/�
�0
1

aA
�!/

�#
b

�*/
�"

��/
�"

B
*

c
!2/

��
C

*
��/

��
d

��/
��

D
*

!2/
��

d
��/

��
D

*
$�/

��

�
34�

�
��
(

dD
��/

!5
c

��/
!�

!%/
!�

C
*

b
��/

!"
B

*
"!/

!�
a

�#/
!�

A
*

��/
!�

a
"!/

!!
A

*
��/

!$

,-
0
'6�
78
,9

cD
:�/�

c
�;/�

�#/�
C

*
b

��/
��

B
*

��/
�$

a
"�/

��
A

*
�2/

��
a

��/
��

B
!�/

��

��
,-
<6

=
86

>?

�(
dC

�%/�
c

��/�
��/�

B
*

c
�2/"

A
*

��/
��

b
�!/!

A
*

�!/
��

a
�@/$

A
*

�!/
��

A�
B
�>

aA
)@/

5�
b

�@/$
C

*
�#/�

d
�*/�

D
*

�#/�
c

��/!
E*

�#/"
b

�!/$
C

*
"�/!

C
D�
�E
-��
���
-�
,-
<6

bB
5)/�

c
�;/�

C
*

�$/�
b

�:/�
B

*
�2/�

a
��
�

/�
A

*
�$/�

a
�$/�

C
*

��/�

5.
G

H
I�
�E�

I
C
(�
'
J
I�

(d
,c

,b
,a

)
4K
�J

L
E�
6�
MN
�-�

�
�

��



6
C
D�
�
�68

��
	�
�

�8

=
��

H
I�
�E�

OM
N

=
�68

��8
�8

=
C

o
)��

�
�

,

��

.

@.
H
I�
�E�

I
P
�Q
�J

I�
G

(E
,D

,C
,B

,A
)

4K
�J

L
E�
6�
MN
�-�

�
�

��



6
C
D�
�
�68

��
	�
�

�8

=
��

H
I�
�E�

OM
N

=
�68

��8
�8

=
C

o
5#�

�
�

,

��

.

:*
4K
�J

L
E�
6�
MN
�-�

�
H
8I
��
I8
�68

)
5#�

I
C

o
)��(

	�
�

�8

=
��

	�
0
RD

�
�

,

��

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html



�,-. 
	/��� ��	� ��0" �1�� ��	2��3 (Clupeonella engrauliformis)�� ... 

��� 

���
�
 �� � �7 ���
 ?I Fe�]2� � 
 2"
 �� ��,/ � � .� 5��" 5


 ��	 8��� :�+
 ��2/�� <*��B  ��.� �*�� ��
� .� �7 <*��B


�Q �L7  (,B ��
 �M� �� �B���
�
 � �! ��" ?�(+
 (,B
 �(	
�

 5
 C��[�` �������� ����'�� FG��+ ���" :��+
 8����B 
 ��(Q

 85
 �	
 C�()� �(��* ��" � 8���" ?�(+
 (,B
 ���(NTBA  ��� 

��� ����! ��" ���� F+�.� ���)�.(W���.* ��" �
"�E�� ����2	

��	 ���� �� �����+ �*�� ��
�=lm�2	�+ �0�� :+� �" �
�N

�I 5
 wQ  (,-
�Q �������s� �-  > �! <*��- ��1� 8�� )=�(

)9� 0=.(

����s� ���][  	��TBA 8�� �� ��*$��� >����(� �
��" 

=lm�2	�+ �0�� 5
 � �
�N$��l����(� �
��" 8��� �qm��0�� 

�2	�+ ���
 ~��G��
 � ��"�1 ?�(+
 (,�-
 :/�E(Q 5
 �2.� �
�N

����	 ������ � ?����5 ���" x3���! ��� ��
� ����t	I ����XL(- �*�

��  !�")9� �0=.(�����s�TBA 5
 w�Q >8��� ���	 �� ��
�

 ����=lm�2	�+ �0�� �
� ?�E�	 
� ��
� �.]� <*�- �
�N .��"

 �� �K	  +� �� ?�)��� �)���2`
 <.�-
� ��" <*��- ��
 :L7 

TG���� �YR�7 �� ���0�� �
'�0
 �� ��G(-�� _
�	
 �"  (U )I

 !�")=l (��
 �� �-L7 :)�`�����s� ��*�� ��,/ <�
'/
 �M�

TBA :�+
 8 �! <*�- ��1� )$.('�(	 �(���S2� 5
 ��3�"

 <*�- C���TBA �f�+
� ��" xSE�� ?���5 � � 5
 wQ 
� 

C(XE� ��*�� �.(�I ��* (+
 �"  (U )I �� ?�)�� ��-
�� <.B
�

 ��5�(� �"  (U )I �� ?�)�� <.-
� �� � C(	�"�- �/�k
 ��G(-��

 	
 8���	 ?�(" ) $$(.

�* x3�! �� ��2,"PV �TBA �����s� F(��� ��	�(" �B 

������ �� �� ���"�1 ?�(+
 (,��-
 �����	�A � ���()�
 ��������

��	 J��'	 ~�G��
 5
 �B�` � 8��" �
� �.]� � ��" � .2,* ��
�

x3�! ��
 �� �* �" �*  !�")9� 0 $.(

���	 W���.* �" �"�1 u(2()�� (* :()�]/ �*��� ��
� ���*

 ����" �� ?I �
 s� �  ! 8 *�E� '(	 ��� �� �* �� �XL(-=lm

�2	�+ �0�� 5
 �2E(" �
�N�qm�2	�+ �0�� ��" �
�N)9� 0=.(

�* F�
�k x3��! ����+ ��" �
5I a�1 ��* (+
 ��2," ���*

 �CB �"�1 ����s� �" 
� ��
� �.]�� ��" �;.� ~�G��
 �"�1 ��,/

 F(B��PUFA ���
� m�:�Gp� T"
�� ���" 
� �
� ��.]� � ���" 

�
� ?�E	 ��� �* ��  (,B
�Q ����s�)9� 0$.(

 (�+
 ����s� ?��" �- �
5I a��1 ���*)FFA ( �����" ��

�qm�2	�+ �0�� �� �(���Q ��*��� �2o�;` �
�A
 5
 ?�E	 �
�N

  ��()��FFA)�(�����'	I ����2�- :��()�]/ �)�(��
� .:��KLM

 :�"�A g�G��s�FFA ��	 ��3I C�`
�� �� ������" �� ��
�=lm

�2	�+ �0�� �� g���2`
 �
�N ��()�
 �
��� <*��- C�()� ��"  	
��

)
�2,"�+ (a��1 ��* (�+
 ?�(+
 (,�-
 :7��+ <�
'/
 �� �

 !�" �
5I)=$.(

 (b()�;,�/ �����s�  �[�� ��])�f�)Phospholipid= PL ( �

�p.3 �"�1)Neutral lipid= NL ( ��* C�- ��"�1 �� ���0��

 C`
�� 5
 u�85
 	
 <�
'�/
 �" ��� �� �* �� �- �
� ?�E	 ��(N

 ��	 ?��5  �	�� u� 5
 �XL(- �*�� �"�1  (b()�;,/  [�� ��
�

 ����(Q ���]�[  �	�� u�� 5
 ��p.3 ��"�1  �[�� � �)�'	

��  .-)9� 0=.(�*���  (b()�;,�/ �
 �s� ��k�` ��])�f� ��

 85�� ��t	I ��XL(- =$�q �� W�N �L(� =qq ��- ��" �LR7 W�N 

5
 wQl��	 8�� ���� �� ��
�=lm�2	�+ �0�� ?
'�(� �" �
�N

j/$>���� �� �  [�� �qm���/$=�
� ?�E�	 <*��-  [�� .

W���.* ��  (b()�;,�/ �����s� ��B �
� ?�E�	 '�(	 �"�E�� �])�f�

��	 �*�� ��
� �(" �E*�-  ��.� ��* ��m=j �*
�3  �[�� 

:��!
�)$q(.���^ ���- 8 ��! ?���(" ��
'��N ����
 �� 8��� J��� 

��	 ��
��$q����" �� � 85�� $qm�2	�+ ��0�� �
 s� ��
�N

 ���I �*��  (b()�;,/A. indica �� ` ����2/�� <*�B  [�� 

:�+
 .����	 W���.* ��  (b()�;,��/ <*���- ����XL(- �*���� ��
�

 ��'	I �f+
� �" g���2`
 ��t	I <�
'�/
 � �L3
� u(2()�b() ��*

 :�+
 ��D�� '(	 � �p.3 �"�1 ��* (�+
 <�
'�/
 ��" ~��"�� 

?����0 �� �* (b()�;,�/ ���'�� 5
 ��!�	 8 �! �*� �
5I a�1

����	  ��!�" ��
�)=�.(���* �(��.1 �����
	 ������s� ?����" ������" 

�	��	 ��  (b()�;,/ �*�� ��* ���	 ���* �����" �� 8 �! ��
�

�qm�2	�+ �0�� ��	��	 �" :G,	 �
�N ���	 ���* �� 8 �! ��
�

 ����"=lm	�+ �0�� �2'()�� �(* ��- :�+
 ?I  �i� '(	 �
�N

�� �2�- ��(��Q ���� ��  (b()�;,/ ���'	I  !�")=�.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$(/�	&'�� ()*+ 

��q 

��.
��'.

(
��
)

*�
�
+,
�
�

�
��

�
�
�	


-�
	.
�

 
	/�
0�
12
3

�
	�

��
�

	
�
�

�
	4
��0

�
��
��

�
	�


�

�


�
C

o
�5#

�
C

o
67#

89
�
:
;<
�

�
	=
��
�
�3



&
'
�
��
(

,-
0
'6�
78
,9

��
,-
<6

=
86

>?

�(
PU

FA
�

�M
�6

�)
��
�

��



C
o

)��
C

o
5#�

C
o

)��
C

o
5#�

C
o

)��
C

o
5#�

C
o

)��
C

o
5#�

C
o

)��
C

o
5#�

&
'
�
��
(

��
�

/5

��
�

/�

��
�

/5

��
�

/�

;#
)

/��

��
�

/�

#;
:

/��

��
�

/�

:%
#

/��

��
�

/�

:@
@

/��

��
�

/�

;2
:

/�

��
5

/�

;�
;

/�

��
)

/�

#�
2

/�

��
�

/�

#�
@

/�

��
�

/�

,-
0
'6�
78
,9

��
�

/5

��
�

/�

��
�

/5

��
�

/�

;;
%

/�

��
5

/�

;@
%

/�

��
@

/�

;*
%

/��

��
5

/�

)#
5

/��

52
�

/

#;
#

/��

��
�

/�

%5
�

/��

�%
5

/�

��
,-
<6

=
86

>?

�(
��
�

/5

��
�

/�

��
�

/5

��
�

/5

#;
)

/��

��
�

/�

;@
*

/��

��
@

/�

#2
#

/��

��
�

/�

;#
;

/��

��
�

/�

PU
FA

*
��
�

/5

��
�

/�

��
�

/5

��
�

/�

:*
�

/�

��
�

/�

:#
@

/�

��
�

/�

�M
�6

�)
��
�

/5

��
�

/�

��
�

/5

��
�

/�

�.
,-
<6

=
��

S�
T

6�
-U
,N
�-
7,
4(

��
?
�(

��
��

!.
>
�+
�	�
�

$
��
<3
(
�0
�1

�
	�

�	
�
?
��

�
	4
��0

�
��
��

�
@2
	1

PU
FA

M
U

FA
SF

A
C

22
:6

n-
3

C
20

:5
n-

3
C

20
:4

n-
6

C
20

:1
C

18
:3

n-
3

C
18

:2
n-

6
C

18
:1

C
18

C
16

:1
C

16
C

14
-<
6

?
�(

,

��/
��

!�/
��

$�/
�!

$�/
�!

�!/�
��/�

"!/�
��/�

"�/�
��/

�$
$�/�

��/�
��/

��
��/�

B
-M
N�-
�

(%
)

�.
B
-M
N�-
�

)
�6�
R�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html



�,-. 
	/��� ��	� ��0" �1�� ��	2��3 (Clupeonella engrauliformis)�� ... 

��= 

Q/ (.41Uc� 42W8N C��0� �� �� 
�,-. 
	/��� ��	� R�1�� ��?3 
	� 

41Uc� Q��;N � 42W8N�3���- JK	  �3 �K0� 4b �3� �	�- ��?3 
	� F �3 	� �� P�. 4��)HI (JK	  	� <
-	� ��!� 
	�

PUFA	5�3 �D)JK	  P23 R���3 05-	�� 4b <-<  
<
� ��0G =i2 ��&b	� ��;� �� 052<�� 	� ��	� �	'� ��0�� �� 	�

�� 
�,-. 
	X��b < 	�.

��	 W��.* �� �*�� ��
� �" �XL(- ��* ?
'(� � ��.� ���[

 �	��	 �� �{* �*I ���	 ��* 8 �! ��
� ����� ����� �� ��* �� 

:/�� <*�- <���5I .����" �� <*�- ��
�qm�=lm��0�� 

�2	�+ ?
'�(� ��" F�(��� ��" �
�N =q�$j:�+
 8���"  �[�� .

�2�+�- ��{* ��*I �
 s� 5
 � e �* �- :+
 8�
� ?�E	 ��s(s��

 '�(	 ��"�1 �	�(+
 (,-
 ��,/ � "�� <�
'/
 �{*�(M �*I � 8 !

 �� <�
'/
  "��)=�(��" a��1 ������� �� 8�
���* ��*I �

8��" ��f� ��e ?
 (,B
��Q J� ?
�.7 :+
 .�;)i� ?��5I ��*

 x3�! �" 
� x3�! ��
 '(	 �L[
 ���G(-�� ��(K	 ���
� ��*

PUFA ���
 �m����	 � ." 8��N )CD! =.(��'�� ��*�
���	

 �;)i� C(L��� �� ?�E	 �L[
 ��* �" �{* �*I �-  .*�PUFA �

���
m�"8���N u�� ��2-��/ ����� �� ��� �* � 	 �! � �." .

�� �{* �*I x3�! ��
�"�." x3�! 5
 �X�  	
�� F�+�.� ��*

 !�"  ��.� ��t	I ��XL(- �*�� �;(- ��,/ �/�]� :
0 .

�� ���t	I �XL(- 85�� �	��	 a�1 ��* (+
 F(-�� 9� �0 

� ! 8���I .�a��1 ��* (�+
 _
��	
 ����s� 9� 0 ��
 r"�f�

�*���" �XL(- ����[PUFA > (Saturated fatty acid)SFA > 

(Mono unsaturated fatty acid)MUFA  ���	
�
�/ � 8����" 

��" ?I a��1 ��* (�+
 ����[C22:6ω3 > C16:0 > C18:1  

��  !�" .�����s� <*��- ��k�` �])�f� ��PUFA �����" �� 

=lm5
 �2E��(" �
���N �2	���+ ���0�� �qm�
���N �2	���+ ���0�� 

��")CD!$(��	 ���� �� �* �� ���" g�� ��7 ��((4� ���
 ��
�

 <*�- �f+
�C22:6ω3:+
 )CD!�.(5
 '�(	 �
"�E�� ����2	

 ��G(-�� <*�-PUFA �*�� ��� �" 8 ! W��	
 �])�f� �� ��*

 ��	 ��b- � 9�-�� ���� �� 8 ! ��
�=l�2	�+ �0�� ���" �
�N

 :��+
 8 ���I :��+�)�.(a���1  (��+
 �� _������ ���
� 

EPA )Eicosapentaenoic acid(�DHA)Docosahexaenoic acid(

�	��	 ��* ���	 8��� ?����Q 5
 w�Q �����" �� ��
�=lm��0�� 

<*��- ��" �
�N �2	�+�/�$�����" �� �  �[�� �qm��0�� 

<*�- �" �
�N �2	�+�/$= 	 �! �0
��  [�� .:G,�	 ?
'�(� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$(/�	&'�� ()*+ 

��$ 

20

25

30

35

40

45

0 2 4 6 8

(	
�) ز�
ن ����ار�

 (%
)

��

���

�ا
���

� !
�ب

!
�


ه
��$

ا

د�
	 30- در��
د�
	 18- در��

QX >.	X��b ��	� ��	� 30�_ <
" $0" 
	�<��3 C30��YN�	�� �� 
�,-. 
45- 6�&7� 
	�	�� � 	� 
�3� 

20

25

30

35

40

45

0 2 4 6 8

(	
ز�
ن ����ار�(�

(%
)3

-
�
ا�

�ب
!

�

�ه

�$
ا

د�
	 30- در��
د�
	 18- در��

QX ).	5�3 $0" 
	�<��3 C30��YND)�	�� �� 
�,-. 
	X��b ��	� 45- 6�&7� 
	�	�� � 	� 
�3� 

����s�  [��C22: 6ω3 + C20: 5ω3�" C16:0 �"�X� ?
�.7

 x3�! 5
 ��"�1 ?�(+
 (,�-
 ���(N 85
 	
 ��*)=�(<*��-

 �����" �� 
� ��2E(" =lm��" :G,�	 �qm �	�
� ?�E�	 .���


 �
 s� 5
 :G,	j$/=F�(��� ��" 85�� ��t	I ��XL(- �*�� �
�"

 ����s� �"��/=�q>/=�	��	 �� ���	 ��* ����� �� 8 �! ��
�

�qm�=lm:/�� <*�B ��
�N �2	�+ �0�� .

��G(-�� ����s� <*�BPUFA ���
 �-��DHA <�
'�/
 ��" 

��	 ?��5 ]/ 5
 �-�` ��
� �,�(	�X� :()� � �	�(+
 (,�-
 ���*

 ���	 W��.* �� ���'	I �*��� ��
� ��� �	�3���+ �� ��* �  �!�"

 �2�- ����s�FFA ����� �� �qm�2	��+ ��0��  ��i� '�(	 ���N

 ����" �" �,��s� �� ��� ��
 �� ���'	I �2�- :()�]/=lm�0�� 

�� �
�N �2	�+  !�" .?
���X�* � ?��� �d���3 ��
 ��)==(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html



�,-. 
	/��� ��	� ��0" �1�� ��	2��3 (Clupeonella engrauliformis)�� ... 

��� 

��	�
� ?�E��	����	 � �����'	I :��()�]/ <*���- :��
0 ���-  ��
�

�	��^ �*�� �� 5
 ��2�- �����" ��" 5��(	 �	�3���+ �� �*$qm

�2	�+ �0�� �� �
�N  !�" .��� ?�E�	 r(s�� ��
 ���2	 ��-  �*�

 ����
  .�!5�
 ��G(-�� �;` �
�"m����* �(�.1 5
 :�]	��� 

���	 ��" 5�(	 �- �]e
�� �
�" 8c�� �" ��* �*�� �"�1 ��,/ ��
�

�	��^ ��� �����" 5
 8��;2�+
 � �!�"�qm�2	��+ ��0�� �
��N

 
� �*�� �"�1 <��,B
 ��Ai� CX! �" ��� ��
 � 8��" ����k

�� �� ��  ���	.

��	
� ���� ��	1&�3 

1. AOAC. 1990. Official Methods of Analysis. 15th (ed.), Association of Official Analytical Chemists, Arlington, VA. 
Procedure 984. 25.  

2. Aubourg, S. P., M. R. Manisilla and G. Sotelo. 1999. Differential lipid damage in various muscle zones of frozen 
hake (Merluccius merluccius) Z Lebensm Unters Forsch A. 208: 189-193. 

3. Aubourg, S. P. and I. Medina. 1999. Influence of storage time and temperature on lipid deterioration during cod 
(Gadus morhua) and haddock (Melanogrammus aeglifinus) frozen storage. J. Sci. Food Agric. 79: 1943-1948. 

4. Aubourg, S. P., C. G. Sotelo and R. Perez-Martin. 1998. Assessment of quality changes in frozen sardine (Sadina 
pilcardus) by fluorescence detection. JAOCS, 75: 575-580. 

5. Ben-gigirey, B., J. M. De Sousa, T. G. Villa and J. Barros-velazquez. 1999. Chemical changes and visual 
appearance of albacore tuna as related to frozen storage. J. Food Sci. 64: 20-24. 

6. Bligh, E. G. and W. J. Dyer. 1959. A rapid method of total lipid extraction and purification.  Can. J. Biochem. 
Physiol. 37: 911-917. 

7. Clark, E. M., A. W. Mahoney and C. E. Carpenter. 1997. Heme and total iron in ready -to- eat chicken. J. Agric. 
Food Chem. 45: 124-126. 

8. Cronin, D. A., R. Powell and R. Gormley. 1991. An examination of the (n-3) and (n-6) polyunsaturated fatty acid 
and status of wild and farmed Atlantic salmon (Salmo salar) Irish. J. Food Sci. Technol. 15: 53-62. 

9. Dragoev, S. G. D.D. Kiosev, S. A. Danchev, N.I. Ionchev and N.S. Genv. 1998. Study on oxidative processes in 
frozen fish, Bulgarine. J. Agric. Sci. 4:55-65.  

10. Egan, H., R. S. Krik and R. Sawyer. 1997. Pearson’s Chemical Analysis of Foods. 9th ed., Longman Scientific and 
Technical, UK. 

11. Eun, J. B., J. A. Boyle and J. O. Hearnsberger. 1994. Lipid peroxidant and chemical change in Catfish (Ictalurus 
punctatus) muscle microsoes during frozen storage. J. Food Sci. 59: 251-255.  

12. Haard, N. F. 1992. Biochemical reaction in fish muscle during frozen storage, In: E. G. Bligh (Ed.), Seafood Science 
and Technology, Fishing News Books, Oxford, UK. 

13. Hedges, N., R. Unilever and S. Harnbrook. 2001. Maintaining the Quality of Frozen Fish. In: Safety and Quality 
Issues in Fish Processing. Woodhead pubishing limited, Washington, DC. 

14. Hoke, M. E., M. L. Jahncke, J. L. Silva, J. O. Hearnsberger, R. S., Chamul and O. Suriyaphan. 2000. Stability of 
washed frozen mince from canal catfish farms, J. Food Sci. 65: 1083-1086.  

15. Jeong, B. Y., T. Oshima, C. Koizumi and Y. Kanou. 1990. Lipid deterioration and its inhibition of Japanese oyster 
(Crasostrea gigas) during frozen storage. Nippon Suisan Gakkaishi. 56 (12): 2083- 2091. 

16. Joseph, J., C. George and P. A. Perigreen. 1989 Studies on minced fish storage and quality improvement. J. Marine 
Biologic. Assoc. India 31: 247- 251.  

17. Mackie, I. M. 1993. The effect of freezing on flesh proteins. Food Rev Int. 9: 575-610. 
18. Namulema, A., J. H. Muyonga and A. N. Kaaya. 1999 Quality deterioration in frozen Nile perch (Lates niloticus) 

stored at –13 and –27°C. Food Res. Int.  32: 151-156 
19. Pacheco-Aguilar R., M. E. Lugo-Sachez and R. Robles-Burgueno. 2000. Postmortem biochemical and functional 

characteristic of Monterey sardine muscle stored at 0 °C. J. Food Sci. 65: 40-47 
20. Sanker, T. V. and M. R. Raghunath. 1995. Effect of pre-freezing iced storage on the lipid fraction of Ariomma 

indica during frozen storage. Fishery Technol. 32(2) 88-92. 
21. Seewald, M. and H. Eichinger. 1989. Seperation of major phospholipid classes by high- performance liqiud 

chromatography and subsequent analysis of phospholipid-bound fatty acid using gas chromatography. J. Chrom. 
469: 271- 280. 

22. Silva, J. L. and G. R. Ammerman. 1993. Composition, lipid change, and sensory evaluation of two sizes of channel 
catfish during frozen storage. J. Applied Aqua 2 (2) 39-49. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��	!" )$(/�	&'�� ()*+ 

��� 

23. Sotelo, C. G. and H. Rehbein. 2000. TMAO Degrading Enzymes. PP: 167-190. In: N. F. Haard and  B. K. Simoson 
(Eds.), Seafood Enzymes. Marcle Dekker, New York.  

24. Tall, J. and P. Harris. 1995. Rancidity in frozen fish. In: R. J. Hamilton (Ed.), Fish Oil Technology Nutrition and 
Marketing. Sharnbrook Pub., Uk. 

25. Vidya Sager Reddy, G. and L. N. Sriker. 1996. Effect of preprocess ice storage on the lipid change of Japanese 
threadfin bream (Nimepterus japonicas) mince during frozen storage. Asian Fish Sci. 9: 109-114.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

4.
33

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.4.33.4
https://iutjournals.iut.ac.ir/jstnar/article-1-634-fa.html
http://www.tcpdf.org

