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�����  

��� ���� �	
� �� ����� ������ ��� ����	�� ���� ��

 ���� ���	����� ����� !�"#� $% &��	'�( )*� +

 ��,-� .�,/� ���0( �� ����1� ��� . ��� ����	��

��� �� 3�4� 5�/ ����� ������ �� ����� �6/ � 

 ��786� +.�� 9	�:;3,	� �� ��	�<	= � >��� �8> �

 ?�� �����6	� �� )�@�� /�,/� ��  ����6/)Broadhurst  

et al., 2002; Kinsella, 1987; Lauritzen  et al., 2001 .(  

 .���� �� &���C �� ����	�� D��#( �	
� �� +.��*�E 

������	� ��� ���) PUFA( ���/�F � �	
�� &G�"-� +

 �	
�( ��� .�	���	,'�� �/�� �� �H�� ��? ���/ �� �' 

�I>J ��.�� ) Pokorny, 1981(+ &��	'�( �	7<( 

KL/����8) Maruf  et al., 1990; Lubis and Buckle, 

1990(J*� � ;9: �		0( +) Kunert-Kirchhoff and 

Baltes, 1990(����1 ��0� �M��� .��� N�� �� �  

)Nielsen  et al.,1985( � �/��O . 7��*/ �P��� �H	3/ ��

���� ���� ��I/ Q�"-� N	@	' � ��� &��		0( R	� 

);Pearson  et al.,1977 Pokorny, 1981(.  

 ��,�S  .���9��TR��36I� ��  ���E �6� &G�"-� 

 ���"3>� U��� �� ����<S �� ���	,� �� +.��*�E �� J��

 �����?�� �G��� ���� . ��H�� ������,�S �� V�� G�M�

 �� �W/ ���� Q�"-� X���� .E �� .��3� �S N�� P����

��6/ Y@C /G�: ��I(�� ����) Payan, 2004( . ��� ��

���E�K ����I�/ J��� Q�: N�� I��� ����J �� ��,�S �

 &��@3� �I/E ����I�/ X���� � D	S�( �� ���( �� +J��

 &��		0( .E : �S /��� &�� NI� R	6� �� +N��

/ ��H�� Q�"-� N	@	S �� ��8P��/6 ��� J�O��� �� 

���� N	6�� *��C J���S V�"� ���� N	��� � N�Z� /

��� ����? .  

 N	@	S �� .E [��*/ \��(�� � ��� 5�/ �� ���( ��

J�� ���E�K Q�"-�) Pearson  et al., 1977( .E �9
�P� 

;I� .���� ��  � J��� ����1 @	' ��3'�K R��(

5��]=  ����= : ��� &��		0( ��	�� �� ���	,� ���

N�� �3K�O &��M ��,�S �	
�( (Aubourg  et al., 1990; 

Medina  et al., 1995; Aubourg and Medina, 1997; 

Aubourg  et al., 1997;  Aubourg,1998; Medina  et 
al., 1998; Naseri  et al., 2006;(.  U��� � N	6�� �� �W/

��� ��,�S ����  .E ��� &��		0( �9
�P� ^�*
 +�78	'

 �W/ �� ����1 &�� /G�: ����I�/ J��� �� L=� ��� .

�� �	T<( +�	(��	,S� � _	3	
���	� &��		0( 5��]= R�� 

 D	S�( �� �3K�O &��M &��		0( � L/����8K &��	S�(

 �� .E &G���( � 
�69� ��T8	S ��� ��� ����	��

 `���( �� Q�� �� N��O �� L= ��,�' J���'�= X	-�

 +N	@	' NK� �9
�P� R61 �( NK�O ���> ���� ���� �	
�(

� ��H�� &��		0( J��� ��� ����	�� D	'�( �� J�

���O a#<� *	/ J���S�=.  

  

	
� �	  ����  


�69� ��T8	S ���)  X��3� �� �	M �� L= �8M�KZ�

 .��bc^�O  ( J�� �� �� �,8��� �C��� ��b%d% �	I( 

����O .��� ���9� �� � �� �� ���� J�� ��� �E ���C �

I( J��</�� �����<S J�T</�� �� Le� � �8T�� NI� .��

�/�� J��� Q��3/� ��,�S �	I( . .�	�� �( �	M /��� �8M�K

��� �� ���E�K �-� �� d�	��H/� Q�: �� N���  . �-� ��

 ��3�� ���E�K��� �� �	8#( �I/E ;T� � J�� /� ^� � �� 

�� ^�H/� �<3,� &�	86� Le� ����O.   

&�	86�  U�� �� �f�K �69
���3�� g��� �� ������,�S

Q���3�/��3��� � ������O ^�H/� ) FAO, 1988( . �� L=

 �8C��:�> ����O .���� �� .������3KE R��� �� +.�	��� 

�� J��@3�� ��,�S J���'�= X	-� . ��>�93�:�> �� �

��	O��� �/�( �� J�� J���E) Exhaust (�/�� N���� . L=

 .E ��hi ���� �� �ZS�(� �� � J�� ������ :�> ��� 

c/bcb����  ��<K � ����	3/�� c/b�@,6(�   &�� ��kl 

�/�� ���3�� +��	>�) Aubourg  et al.,1997; FAO, 

1988( . D	S�( �� &���C �F� ���� NI� m	�-( R�� ��

 .���� �� J�� J��@3�� .������3KE R��� ��� ����	��

 +J���S�= X	-�bi ��3-� X�K �S ��,�S :�> ��� 

�/��� R���) &G���( V�C NI� � �8n� R��� ����3� 

J���S�= ( �� J���� �����6	( ^�6( � �� �= ���� .���� ��

/ �I/E �� ����,�S ����	��O Q�6�� *� � .  
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�f�K ����/�3�� �69
���3�� m�: ^�G .��� &�� �� L= 

)FAO, 1988( �� J���S �= J��� N>� �� � ��� +J��( ��,�S +

����O ��� J�� ��,�S NK�� .�<����E Le� �� ��	6	� &

�� ^�H/� J�� ��,�S R��� � N��O +J���S�= J��� ��� 

(Aubourg  et al.,1990; Aubourg et al., 1995)��  

 X���� �� � ��#3/� ��,�' ����9( K��"( oZ��' &��M

�/�� ����I�/ Q�� �� &�� �� p�(� ���� . : �� L=

o���H� &�<����E �	8' ��'�� &�����S�= J��� ��� ��  +J

����O ^�H/� J�� ��,�S R��� � N��O.  

��<����E �S J���� �� ��	6	� &�<����E �	8SJ �� � ��� �

 J��@3�� ���� ��	6	� ���� � ^�H/� N���I� &���� �����

q�� NS�� �������O �	I( !�8? ���� R��(G�� ��  .

 U�� �� �S ���Bligh and Dyer (1959)  � r��#3��

 ����-� .E ����������O .������  �� ���E ��� ����	��

U��1981 Egan et al., �� �	�� [���3	�����	( ������ � 

 U�� et al.,1999 Namulema et ����O R		9(.  

+�/�3� �� J��@3�� ��     U�� ms�: _���@
�s� �	s�� � .*��

����X��( J�� �et al. (1991) Cronion +  �	s�� �3�� �	3�

     � J�� r��#3�� R��� ��� ���      +
�s69� ��sT8	S ��� �

           �s� Le� ����O �	I( .���O ��3KE R��� � J���S�= R���

   ����6	s� V��O�(�s���S ��sO J��3�� �8	��)  (Shimadzu 

GC-17    .�3� �����BPX    Q�: �� li       s8?�� �sP> � �3� 

mm%c/i��ss3T(� �ss� *ssIH� +FID � .t��ss3	/ �ss��C ��ssO +

���� ���� (�	86� X���� m��*( �-�c%i ����   u3/�s�

���O    .�3� ���� +cbi$bci    ���sO u3/�� ����     ��s�� �

  ��3T(�cli   ���� 3/��  ���O      � ������� ��� ��� �	�� 

�� ����-� �I/E ����� .   

L/����8K �3��3K��3Te��Perkin-Elmer Ls5B  ���� 

��� ;6�*S�� �� L/����8K &��	S�( R		9(/ Q�: �</

r�� ��� vbl/%ch � vk%/%w%T� �3��/�/  �S �� �3K�O ��

 �E��K L/����8K ������ .E ��FL (aq) δ �� �M�C 

����O ����-� ��� r��#3�� .&��M �� �,/ L/����8K 

Fst / F=RF    .E �� �' �� ����-�F���8K �� \���� � L/

                                                 
 

�� Merck 

 � �</ � ��� ;6�*'�� �� �/�6/Fst  Q�8-� L/����8K

&�@
�� .��	')  �	�� �3	
 8	� �� ^�O��7	� [�

� [���@
�il/iQ���/ ( � ���� .(Aubourg and 

Medina, 1997) L/����8K &��	S�( ������ R		9( NI� 

)���/��� (RF/ )���/��	( RF FL= δ��O ����-� �� .���� 

9(		S�( R	U�� J���' �= J��� �� ����� L/����8K &��  

Aubourg and Medina (1997)�� �3K�O ��' �� . g��� ��

NI� U�� R�� J���/� ��	O X	-� �� L/����8K &��	S�( 

 ��I/ ;HC �� ^�K��8S X��( .E �� ^�O [� +J���S�=

bl .E �� ����� L/����8K &��	S�( � J�/��� �3	
 8	�

NK�O ���> ���� � 5H�� ���� G�� U�� m�:.   

 VZ3?� ����  R		9( NI� �9� ��� �����6	( R	� 

y83#�)  J��( �����,�'� ^�? ���J�� ����I�/ � ( L=

��� .��� Q���/ ���� ��J ��)  .���E �� J��@3�� ��

V��O�6
�'$V�/�	6�� (  �K�P7� L/����� ��*H( ��)One-

way ANOVA(� �� J��@3�� R	�/�	�  ���� U�� Duncan 

�/����O �,���� ;� ��.  

  

��
��  

 ������J���/� ��	O J�� a?�� �� N	@	' 5H�� �

' +^�? ��� �� ���J�� ����I�/ � J��( �����,�)  ��

Q�� �� &�� (Q��� ��bN�� J�� J���E  .  

 5��' D��� ������,�' ���E�K ��'�� z��3/ g��� ��

�9� ��� J��� : ��� ����O J�� ��,�' NK�� �� ��� 

 VZ3?� +&�� /G�: ����I�/�9� ��� : �� ��/ �

 J�� ����I�/ �����,�' ��� R	� �
�� �� J��� ��

�����/ J���<� J��( �����,�'.  

 � ������,�' ���E�K �� L= ��� .�</ ����E .���E z��3/

 ��,K �� ��/ &G�"-� ������ +.E &�� /G�: ����I�/

 5��*K� [	3	
���	��9� ���N�� �3��� � . 5H��

 R��3<	� D	(�( �� ��� .�</ ���E ��� ����	�� .�*	�

/ ��,�' �� &G�"-� R�� ����� �� Le� � J�� ����I�

N�� J���<� ���> J��( ��,�'.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

���                                           ���� �	
�� �� ����� ������� �� ��	� �	����... 

  
������ ��	
�� �
� 
�� ���������� �
���� ��� ����!"# � �$
% ��&'� � (
� ��
� �)�*  )Clupeonella cultriventris(  

����a �b � c����	
  ���� ���� ���� ���  ���	��� ��� ����% �	
 !"�#� $�&���	' �� ()�
) a > b > c(.  

  

��������  

TL �' ��� �M��+ FFA �M��  �� ���E ��� ����	��

[	{
�� �	�� D,C +TBA3	�����	( ��� �	�� [��D,C  

NK�� ^�O�8	' �� �	f�
E �� .�
�� ^�O 8	�+ δFaqN@	�  

�E ��K �� L/����8K��� r��#3�� �� �M�C + δFaq 

N@	� �� L/����8K-� 	+��,�S J���S�= X EPA+DHA 

�� �� |�6H�	�M�� D,C�� ��� �.  

  

 �� ��� �	(��	,'� ��,K &G�"-� ������ 5H�� 

 ��� .�</ �	�� [���3	����	( a?�� ��	O J���/� [6'

 �� ����I�/ J��� �� L= ��,K ���/�F &G�"-� .�*	�

 5��*K� +^�? J��� �� �,���� �� �
���9� ��� �3��� �

N�� . R	C ��,K ���/�F &��	'�( ����� ��� ��

 ��� ��� �3K�� 5��*K� &�� /G�: ����I�/ � ������,�'

 J��� �� J��( ��,�' �� &G�"-� R�� ������ R	� VZ3?�

 �� J��( ��,�' �� J�� ����I�/ ��,�' R	�}6� � ^�?

 ����E ~�-
�9� ���/ 6 ���� .  

 �E ��K L/����8K &��	'�( .�*	� 5H�� �� �M�C

 &G�"-� ������ �7	
�C �� ��� .�</ ��� r��#3��

 VZ3?� J��( ��,�' �� ^�? J��� ��� L/����8K

�9� ���
�� �� J��� : �� L= +N���/ �� + �� &��	'�( R

 �7� ���9� ���NK�� 5��*K� �.  

J���/� ��	O X	-� �� ����� L/����8K &G�"-� ������ 

�6� ��� .�</ *	/ J���'�= ����I�/ J��� Q�: 5��*K� �� ^�

 �� ��'�� 5��*K� ��� NK�� 5��*K� &G�"-� R�� ������

 ����E ~�-
�9� ������/ .  

 [	f�/�3�=���7�� ��� ����	�� |�6H� ������ 5H��

 N	@	' ��/�</ .���� �� �	�� [	f�/�*�����'� � �	��

 ��� .�</ &�� /G�: ����I�/ J��� : ��,�' ���

� ������? ��� �� a?�� R� �� ��,�' �	
�( �� L= ^

�9� �7� NK�� 5��' ���� . J��� Q�: 5��*K� �� ��>�93�

 : �� L= �7	(��"� NK�� �����/E 
�*/ �/�� ����I�/

 �7� �� a?�� R�� ����� ����I�/ �
�� �� J���

�9� ������ ^�? J��� � J��( ��,�' �� �36' �.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

����� ����  TL  FFA  TBA  EPA+DHA δFaq     δFpm     

��� ����  a��/	±
�/� b��/	±��/	 b		/	±	�/	 a	�/	±��/
� b��/	±��/� -------- 

 ���� �����  b��/	±��/� a	�/	±��/� ab		�/	±�/	 b�/	±	�/��  b	��/	±��/� a��/�±��/� 

���! �! �����  b��/�±�"/� a�"/�±#"/$ a�"#/�±$%/� c
�/	±�
/�� a$$/�±�$/�  a�"/�±�#/� 
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 ����+� ,�� �#-�. ����!"# � �$
/��&'� 0�12� 34��� �. 5�	�")
167 89�� :�* �
���/� ;���% ,����<%  

	
� ��� ���  ��� ���
������ ����  
���� ���� ����  

) !��
" ����� #$�(  

���� ����  

) %���&�� '� * �� +,(  

&'()��*
 

+'!, (C16,0) b��/	±��/�  a	�/	±	�/� a��/	±��/� 

-� .(')��*+'!, &'(C16,1n-7)  a		
/	±	��/	 b		�/	±	��/	 b	
/	±	�	/	 

 +'!, &01�-(!,(C18,0)  a	�/	±�
/� a	
/	±��/� a	�/	±�/� 

+'!, &-'��, (C18,1n-9)  a	�/	±�
/
� a		�/	±�	/
� a	�/	±��/
� 

 +'!, &-'�.�'�C18,2n-6)  a�/	±	
	/�� b	
/	±��/�
 b	/	±�/�
 

 +'!, &'��.�'� (C18,3n-3)  a		
/	±��/	 a		�/	±��/	 a	�/	±��/	 

+'!, &0+'2,13 (C20,0) a		�/	±
/	 a		�/	±
/	 a	/	±
�/	 

+'!, &0.4�.50, (C20,1n-11) a		�/	±��/	 a		�/	±��/	 a		
/	±��/	 

+'!, &'�67(C22,0)  a		�/	±�
/	 a	
/	±�/	 a	�/	±�/	 

8.4,�(�*,�.50,' +'!, &(EPA) ND ND ND 

+'!, &'8.4,,9:�,�.�;(DHA) ND ND ND 

�+2 <�=2, >�? @��+'!,   b	/	±��/��  a	
/	±	�/�
  a		�/	±��/�
  

<�=2, �'A &� >�? @��+'!,  a	�/	±�
/
� a		
/	±�	/
� a	�/	±�	/
� 

<�=2, �'A +�? @��+'!,   a�/	±	
/�� b	
/	±��/�
 b	�/	±�/�
 

>�? @�� +'!,ω-3 a		
/	±��/	 a		�/	±��/	 a		
/	±��/	 

>�? @�� +'!,ω-6  a�/	±	
/�� b	
/	±��/�
 b	/	±�/�
 

����  a �b � c ���� ���� ����	
 ���� ��� ���	��� ��� �� ��%) �� ��,! ( !"�#� $�&���	' �	
�� ()�
) a > b > c(.  

�� -��/� �� (0�� 12� �
 3() �45 ��(6�	�&($
 �7�� 8�9 	:�� 3() ��.  

ND, ���)��,(;� .  

 

  
 3����  :�* �
���/� ;���% =&�
��5�	�")
167 89�� > ��''��?��� ����!"# � �$
% ��&'�  
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�� �� ����� ������� �� ��	� �	����... 

 � ��� ��� ����	�� D	'�( �� J�� ��H�� &��		0(

 ����I�/ � ������,�' ���E�K : .������3KE R���

Q���� �� �
�� �� &�� /G�: c +% � v  �87� ��Ib � 

cN�� J�� J���E  .  

  

�         	
�� �� ������� ���� �� ��� ����� ������

�������!"  

             Rs��� ��s� ����	s�� Ds	'�( �� J�s� ��H�� &��		0(

      .��3s� (���C ��6	( �F� �� .������3KE     ����sI�/ � ���s�

       Q��� �� ���� �����,�' &�� /G�:c  �9
�P� NI�  �

�,����   N�� J�� J���E �� .         Rs�� �� �sM�C z��s3/ g��� ��

��]=            |��s�� ��s� ����	s�� +�s���O a#<s� 5hk/bb 

+�M��         ���s�� �s	� [s( ��s� ����	�� w/cv    � �sM�� 

 ���ss�� �ss	� �ss�� ��ss� ����	ss��k% Rss��� �� �ssM�� 

   ��� �	7<( �� .������3KEJ   �s/� .      .������s3KE Rs��� &��s		0(

 J�� ��,�') ����(         ���s� .��3s� (���C ���E�K �� L=

   5��*K� ��/���6/ s�9�  ���  �	s��         � J�s� |��s�� ��s� ���

       ���� � |���� �	� ��� ��� ����	�� 5��'$k ���  .  z��s3/

    � ��� .�</ m	�-( R��	     [s	3	6
�= ��s� �	�� .�*) C16,0 (

          .�*	� ��� NK�� 5��*K� ���� .��3� (���C ���E�K �� L=

  [	{
��	
 ��� ����	��) C18,2n-6 ( [	{
�3	6
�= �) C16,1n-

7 (ss� �ss� ss(���C �ss��E�K �� Lss= �7ss�9� ��� 5��ss' �

3K���  �/� .          Rs��� ��s� ����	s�� D	'�( ����E *	
�/E z��3/

             Q�s: ��� .�<s/ Q�� �� N��O �� L= J�� ��,�' ����

 �	F�ss( ����ssI�/ J���ss�9� ��� �� [ss� �	ss� .�*ss	� �ss� �

      N�� �3���/ .������3KE R��� ��� ����	�� &�H3�� . ��

       ����I�/ ���� R��� �� J��E N��� ������ ���    Ls= J�� 

             '�s/� &�sKZ3?� J��( ���� R��� �� �,���� �� Q�� �� ��

 ����� &�KZ3?� ��� N����9� ������/  .  

 
 ����@���� ����!"# � �$
% ��&'� ��''��? A�B� >5�	�")
167 89�� :�* �
���/� ;���%   

	
� ���  ���
������ ����  �
-./ ��../
, 0�$1  
 �
-./ ��../
, 0�$1

� %���&����  

 +'!, &'(�0��(C14,0) ND 
b	
/	±�/	  a	�/	±�/	  

&'()��*
 

 +'!, (C16,0)  c��/	±��/� b	�/	±��/�  a�
/	±��/�  

 +'!, &'-� .(')��*(C16,1n-7)  c		
/	±	��/	 b	��/	±��/	 a	�/	±�
/� 

 +'!, &01�-(!,(C18,0)  a	�/	±�
/� a	
/	±��/� b	/	±��/� 

+'!, &-'��, (C18,1n-9)  b	�/	±�
/
�  a	�/	±�
/
 ab�
/	±��/
� 

+'!, &-'�.�'�(C18,2n-6)  a�/	±	
/��  b
/	±�
/�  c��/	±��/
  

 +'!, &'��.�'�(C18,3n-3)  c		
/	±��/	 b		�/	±�
/	  a	
	/	±��/	  

+'!, &8.4,�(�*,�.50,(EPA)  ND 
b	�/	±��/	  a	��/	±	�/�  

+'!, &'8.4,�(�,�.�;(C22,4n-6n)  ND 
b		�/	±
�/	 a		�/	±��/	 

+'!, &'8.4,�(�*�.�;(C22,5n-3)  ND 
a		�/	±�	/	 a�/	±��/	 

 +'!, &'8.4,,9:�,�.�;(DHA)  ND 
b��/	±��/
  a�
/	±��/
  

EPA+DHA  ND 
b

/	±
�/� a��/	±�
/� 

 B(C� >�? @��+'!, <.)D�

�+��E�* F'G� �7 �+2 ;1,� ���� 
ND  

b
�/	±��/� a/	±��/ 

      ���� a �b � c ���� ���� ���� ����	
 ������	��� ��� �� ��% !"�#� $�&���	' �	
 �� ()�
) a > b > c(.  

      :�� 3() ��	
 �7�� 8�9 $�&(	�� -��/� �� (0�� 12� �
 3() �45 ��(6�.  
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 ���� �!�	"� �#�$� %���� &'(� �)�* &"	+� ,� ���-* ��  /�"�0 �1�23   &456 7� ���3  �� �8�           ��9 

� � ��     �� ��� ����� ���    #�$% �� ������� ����

��&&�'  

���'�= X	-� ��� ����	�� D	'�( *	
�/E z��3/ ��,�' J

 |���� ��� ����	�� +D	(�( �� ��� .�</ J��(l%/b% 

�M��+ ����� �	� [( ��� ����	�� cb/ck � �M�� 

 ����� �	� ��� ��� ����	��dv/lh �� .E �M�� 

��� �	7<(J �/�) �7� b�  Q��� % .( ������ �,����

 .�</ .������3KE R��� �� J���'�= X	-� ��� ����	��

��� ����	�� ���C14,0+ C20,5n-3 C18,4n-6+C22,6n-3�
C22,4n-6 

�C22,5n-3N�� �3K�� ��@/ J���'�= X	-� �� ��� ��  

)Q���% .( ���E�K ^�H/� �� L= ��� .�</ z��3/ R��

[	3	6
�= ��� ����	�� ������ ������,�') C16,0( +

[	{
�3	6
�=) C16,1n-7([	{
�� +) C18,1n-9 ([	�
��	
 � 

)C18,3n-3(	-� ��  5��*K� J���'�= X�9� ���3��� �� �/� .

[{	
��	
 ��� �	�� ����O a#<� ���� ��� ��) C18,2n-

6( &��M �� ������,�' ���E�K �� L=�9� ��� 5��' �

NK�� . ����	�� |�6H� ������ 5��*K� ��/�	� ����E z��3/

���� +|���� �	� [( +J�� |���� ���$� � N�,/ ω3/ω6 

 �� L= J���'�= X	-� ������,�'� ���� �7	
�C �� 

 5��' ������	���� ��� ����	�� .�*	��9� ��� �

��� .�</) �7� �.(  

             ����sI�/ �
�s� �s� J��� �� Ls= J���'�= X	-� ����

           ��s� NsK�� �� �3K�� ��@/ ��� ����	�� ������ ��� .�</ 

)C14,0+ C20,5n-3 C18,4n-6+C22,6n-3�
 C22,4n-6 

�C22,5n-3 (  5��*sK�

ss�9� ���Nss��� �) Q��ss�� .(  &�H3ss�� ���ss�E *	
�ss/E

      J�� ����I�/ ��,�' J���'�= X	-� ��� ����	��)   �s9�

  ̂ �� Q�� �� (   5��*K� ��/�</�9�  ���    |���� ��� ����	�� 

J�� ���� �$�       J�s��'�= X	s-� �s� �,s���� �� X	s-� R��

   J��( ��,�'�  ���� .         5��s' �s�	�� R�� �� ���( ���> �37/

�9�  ��� �	��          �s��� � ���s�� �s	� ��� ��� ���$�   Rs�� 

 J��( ��,�' �� �,���� �� ��,�'� ����) �7� �.( 

  

  

  

���� ((�����((�� �((��� �� ��((� ��((��� �� )((!�� �

��� �*&�  

              ��s� ��s� ����	s�� Ds	'�( �� J�s� ��H�� &��		0(

              �� &�s� /G�s: ����sI�/ � ������,s�' �� Ls= �78	'

Q���v   � �7�c   N�� J�� J���E .  ���= ��     m	�-( R�� z��3/

            |��s�� ��s� ����	s�� Ds	(�( �s� �s���O a#<�%/ch 

|��ss�� �ss	� [ss( ��ss� ����	ss�� +�ssM��w/%c � �ssM�� 

   ����� �	���� ��� ����	��w/%c       ��s� s��� �sM�� 

    ��� �	7<( �� 
�69� ��78	'J  �/� .   �� 5	�cw   R��� �M�� 

       �s��� ��s� ����	�� �� ��� R��$%    Ns�� J��� �	7<s( . �

(  �I�d/%            �s��� |�s/ �� ��s� Rs�� ��� ����	�� �M�� $k 

� ���� N�,/ ��
 ω3/ω6 ��� R��%k/h � ���� .  

          �� ������,�' ���E�K �� L= ��� .�</ ����E *	
�/E z��3/

    J�� |���� ��� ����	�� D	(�(+     ���� � |���� �	� [( $% +

  �ss�� ��ss� ����	ss�� .�*ss	� �ss�� �3ss��� 5��ss' NssK��

�� � ���ss���	��ss�$k��� .�<ss/ 5��*ssK� +J  �ss/�)�7ss� c .(

      �	�� [	{
��	
 ��� .�</ ����E z��3/ R	�}6�) C18,2n-6(  �� 

k/%b      �	s�� [	f�/��*�����'� � 5��*K� �M�� ) C22,6n-3(   �s� 

%/d          &�H3s�� R	� �� &��		0( �M�� R��(G�� 5��' �M�� 

  !�"ss3?���? �ss� ������,ss�' �� Lss= ��ss� ����	ss��

���J  �/�)Q��� v.(  
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 ����C������� �
D��� ��
� :�* �
���/� ;���% ,����<% ) Clupeonella cultriventris(��� ����!"# ��&'� � �$
%��&'� >  

 	
� ���   ��� 2��1   ���� �
-.3  �� '� �� +, �
-.3  

 +'!, &'(�0��(C14,0) a	
/	±�/�  b	�/	±�/�  b	�/	±��/�  

&'()��*
 

 +'!, (C16,0) a��/	±��/
	 b��/	±�
/�� b��/	±�/�� 

 +'!, &'-� .(')��*(C16,1n-7)  b
�/	±��/ b�
/	±	/� b	�/	±	�/
 

 +'!, &01�-(!,(C18,0)  a	�/	±��/� a	/	±��/� b	
/	±�/� 

+'!, &-'��, (C18,1n-9)  a	�/	±

/
�  b
	/	±��/
�  c	�/	±��/

  

 +'!, &-'�.�'�(C18,2n-6)  c	�/	±
�/
  b	/�±��/��  a��/	±��/��  

 +'!, &'��.�'�(C18,3n-3)  a	�/	±��/� b	
/	±��/	 b		�/	±�/	 

.4,�.50,0+'!, &-(C20,2n-6)  a		�/	±
�/	 b	�/	±��/	 b	�/	±��/	 

+'!, &'4�+'2,13) (C20,4n-6  a		�/	±��/	  b	�/	±��/	  c		�/	±�
/	  

 +'!, &8.4,�(�*,�.50,(EPA)  a	�/	±�	/� b��/	±��/
 c��/	±
/
 

+'!, &'8.4,�(�,�.�; (C22,4n-6n)  a		�/	±��/	 b	�/	±��/	 c		�/	±
�/	 

 +'!, &'8.4,�(�*�.�;(C22,5n-3)  a	
�/	±��/	  b	��/	±��/	  c		�/	±
	/	  

 +'!, &'8.4,,9:�,�.�;(DHA)  a	�/	±��/��  b�/	±	�/�	  b	/	±�/�  

����a� b � c����	
  ���� ���� ���� ��� ��  ���	��� ��� ��% !"�#� $�&���	' �	
 �� ()�
)a> b >c(.  

�� -��/� �� (0�� 12� �
 3() �45 ��(6�	�&($
 �7�� 8�9 	:�� 3() ��.  

ND, ����)�,(;� . 
  

  
 3��+� ��� ����!"# � �$
% ��&'� >������ �
���� ��
� :�* �
���/� ;���% =&�
��  

  

,�' �� NK�� ��� ����	�� D	'�( *	
�/E ����I�/ ��

 5��' ���� ����I�/ �
�� �� J��� ��� .�</ J��

�9� ������� � |���� �	� [( ��� ����	�� $% R	�}6�

���� � ����� �	� ��� ��� ����	�� 5��*K� $k J����O 

N�� . N�,/ �,����ω3/ω6 N�,/ R�� D	(�( �� ��� .�</ 

J�� ����I�/ ��,�' ��>J��( ��,�'  > ^�? ���� ���� 
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)�7�c .( *	/ ^�? J��� �� J�� ����I�/ ��,�' �,���� ��

 �� �	�� [	{
��	
 D	(�( ��h/%h � 5��*K� �M�� 

 �� �	�� [	f�/��*�����'�w/w �M�� R��(G�� 5��' �M�� 

��� !�"3?� ��? �� �� &��		0(J �/�) Q��� v .(  

  

�������� 	  
���  

 ss	
� �ss� ��ss��� �����ss� ����ssI�/ J��� Q�ss: G�ssM� �

 +ss���7	� �ss���� Xss��( J�ss� ��ssH�� ��8P��ss/ &��ss		0(

 ���-� 7�*	K � ��	6	� +6�*/E�  ���sO) Setiyono, 

2006 .( �ss��E�K �� ss(���C ��ss� ��ss6	( Q�ss6�� �ss	
� �ss�

   ��� N	
�9K ���� N����-� ��H�� � ������,�'   s���7	�

         � �s� ��� @	' NK� +6�*/E �       �� J�s� �s	
�( &�s�	S�(

 -� 5�T6���   ��O �� .E &G�"J  ��     ���E R	�E ���� ����� �

             &�s� /G�s: ����sI�/ �� 8sM� J���' ���-� ����� ��

�/�� � ��6� �� ��,�')Aubourg, 2001(.   

           �s��E�K �� L= ����O a#<� 5��]= R�� z��3/ g��� ��

     NsK�� 5��s' s��� �sM�� +������,s�'.Aubourg et 

al.,1997 Medina et al.,1995; ; Garcia et al.,1994 
               �� Ls= NsK�� s��� 5��sS �s�	�� �� I��<s� &����*O

  3��� ������,�' ���E�K�  �/�.           �s��> ����s�� s8S ��s: �s� 

     ��0� ���� � ��� �� I��()      � �s� R	��3�� +���	����	�E

 /�9� ���� (             r��s? NsK�� �� ���s� ��,s�' �s���= R	sC

�  ���O .           �s� �3,s� J�s� ��,�' NK�� ��� 5��S .�*	�

       +�s/�O |�s/ +.�	��*	8��3�� &��pH      ��s���3S�K �s��� � 

     Ns�� J�s���O U��*sO &��s@3� _s�t�
��*	K) Aubourg, 

2001.(  

 ����I�/ �
�� �� J��� �� L= NK�� ��� .�*	� �����

 &��@(�9� ��� &�9
�P� �� ��� N���/ J��( ��,�' �� �

8�> &��F� ��,�S J���S�= R��� � N��O ��� Q���( 

����O) Aubourg  et al., 1995+Aubourg, 2001+ 

Garcia-Arias  et al.,1994+Medina  et al.,1995+ 

Medina  et al.,1998.(  R	� �3K�O &��M &G���( �	
� ��

 J��� : J�� ��,�S NK�� � J���S�= X	-� ���

 .�*	� +����I�/ �� J�� ����I�/ ��,�' NK�� ���

 &��@( J��( ��,�' �� �,�����9� ���N���/ �.   

 � ���E ��� �	�� �� ���,	8O ��( +*	
���	� J���= ��

 ��*H( Q��,	8O� ���O . ��� �� ���E ��� �	�� 5��*K�

 Q�"-� �� � ���T	� � 8?�� �����e	
 �	F�( �� ��/ ^�?

� �� L= J�� ��,�'	��� Q�9K ��*/E �� � ;	: �� ���T 

E�K������
�� N#= 	��� .��3� � ��+  �� ��? &���C

/�T� �T�	T�#( D��� ���� ��3?�� D
�( � 	 �

��	���� ���E ��� � ���O) Medina  et al.,1998; 

Medina  et al., 1995+ Aubourg and Medina, 1997; 

Aubourg  et al., 1990; .( z��3/J���/� ��	O ����	�� 

 ����I�/ o��>�93� � ������,�' ���E�K ��� .�</ ���E ���

 �� &��	'�( R�� ����� 5��*K� D�� ��,�' &�� /G�:

����O NK�� �� J�� r��#3�� R���. Aubourg et al., 

1997 Medina et al., 1995   ��	�� �� ���<� H��3/ ��

 ��� .��6/ ��,�S �� L= ���E ��� ����	�� 5��*K�

3K�� N��� �/�.  

� ��,�' &�� /G�: ����I�/ �� ���<� �	�-( ��  ��

��S��
E R((Thunnus alalunga)  ��� ����	�� .�*	� +

 ����= �� L= ���E ������,�'�NK�) Aubourg, 1998 .(

 ����	�� .�*	� *	/ �
�� �� ����I�/ J��� : �����

 ����E �P� �� ��'�� 5��*K� ��� N��� 5��*K� ���E ���

wl �M�� �9� ������/ . *	/ �1�C �9
�P� �� �' ���� 

���<� J� ���O .  

 � ����I�/ J��� Q�: 5��*K� = �� �C��� :

��� .�	���	,S�+ 
�T8� .�� �� �	/���S &��	S�( �	
�( 

 � .�	���	,S� ���/�F &G�"-� 5��*K� D��� �T
� � ;S

 ��� �� ��8P��/ ��� � ;9: ��H��� ���O (Sikorski  

et al.,1990). ���E�K : ��� .�</ m	�-( R�� z��3/ 

 �����,�' &�� /G�: ����I�/ o��>�93� � ������,�'

 ��'�� 5��*K��9� ������3-� �� �TBA J���<�

� ���O.  

8�> &�9
�P� �� ���� ��� �� ) Naseri  et 

al.,2005;Naseri  et al.,2006(  �� ���( �� ����O a#<�

 ���� �� &G�"-� R�� �	/���S &��	S�( �����=�/ N	���

�E ���� ���� !��? �� ����� �	
�( � D	S�( ���E R	

 L/����8K�  ����6/);Aubourg and Medina. 1997; 
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Maruf  et al.,1990; Pokorny, 1981 .( �	
� R	6� ��

 E��S "?�� .���� �� L/����8K &��	'�( .�*	� 5H��

�	� �J ��R		9( NI� D����   ���� � ��� @	S NK�

K�9� .E �� J�� ���E�K &G�"-�����O ) Aubourg, 

2001 .( �E ��K L/����8K &��	S�( *	
�/E �1�C �9
�P� ��

��( D
�� z��3/ ��� r��#3��� ��N��� �� ��  . z��3/

 �		0( ��H�� ���� ��,�' �	
�( ����� ��� .�</�9� ��� �

 �� ^��6� ��� �</ NK�� L/����8K &��	'�( ���3-� ��

� .�*	� ����I�/ J��� Q�: 5��*K� &��"� &��	'�( R�

�9� ��� �
�� �� J��� : �7	(��"� NK�� 5��*K� �

 �� 5	� &��	'�( R�� .�*	�hi��� .�</ 5��*K� �M��  .

 �����J���/� ��	O X	-� �� ����� L/����8K &��	'�( 

 ��,�' �� �,���� �� J�� ����I�/ ��,�' J���'�=

��(J �/� �P� �� ��'�� VZ3?� ��� NK�� 5��*K� 'wl 

 �M���9� ������/ .  

 ����� �	� ��� ����	�� .����K ������ ����

J]���EPA  �  DHA
�69� ��78	' ��� R��� ��  

)Clupeonella cultriventris ( ��� �G�� N	@	S ��/�</

 .�	��� �� ���	,� ��� �� .���-� ���� z��3/ �� �S J��� .E

���� /��#6� ���)  et al., 1983 Garcia-Arias  et al., 

1994; Gall .(���� ��� �� a#<� y83#� &�9
�P� �� 

������	� ��� ��� ����	�� �' ����Oo�M�"#�  EPA 

� DHA  ���E�K :&���C �� D	�E ���= � ����� 

)Aubourg and Medina. 1997a+ Aubourg and 

Medina, 1997 b+ Medina et al., 1988.( m	�-( R�� �� 

 �� a#<�K : ����I�/ o��>�93� � ������,�' ���E�

 �7� �� &��	'�( R�� ������ �
�� �� &�� /G�:

�9� NK�� 5��' ���� . a#<� 8�> &�9
�P� g��� ��

 ���E�K : &���C ���#( &��F� �� 5��' R�� ����O

�� ��� ����	�� ?�� r��? *	/ � ���� .��3� � N#=
 

J���S�= �� �I/E ���� � NK��  X�(��� ����) Medina et 

al.,1988; Aubourg, 1998 .(����� m	�-( ��  5��'

 ��� ����	��DHA� EPA  ������,�S ���E�K : 

 U��*O �1�C m	�-( �� ���<�����O)Tarley et 

al.,2005(.    

 Q�: 5��*K� �� ^��6� ��� .�</ �1�C 5��]= z��3/ 

�'�= X	-� ��� ����	�� R	� &G���( +����I�/ J��� J��

 ����	�� �� ��3<	� �M�� � NK�� 5��*K� ��� R��� �

���DHA�  EPA����O ��3�� J���'�= �� ��� R���  .

 J��� .���-� ���� &�9
�P� �� I��<� z��3/ ��	�� R�� ��

�  ���) Garcia-Arias  et al.,1994+ Aubourg et al., 

1990 .(  

	-� .���9� .������3KE R��� �� 5��]= R�� �� J���'�= X

�� J��@3�� . [� �� R��� � ��� ��� ����	�� &G���(

 �8C�� �� (���C ���� ��6	( Q�6�� ���� ��� �� � ��

 ����	�� D	'�( �� (��		0( ��H�� D��� ���� .��3�

�� .������3KE R��� ��� . *	
�/E z��3/ �1�C m	�-( ��

R��� ���C o�K�M �' �����,�') ���� �����,�' (�� �/�

 5��*K� D��� ���� .��3� (���C ��6	( ��� .�</

 ������	� ��� ����	�� 5��' � |���� ��� ����	��

�	�� [	{
��	
 �M�"#� (C18,2n-6)����O  . 5��]= ��

����� �� ������E�K : .������3KE R��� &��		0( �9
�P� 

 +(���C�� a#<� �� �	
� ����� �	� ����/�	= ���� 

 �� .����K J��� : +R��� R�� ��� ����	�� D	S�(

&���C �� |���� ��� ����	�� �M��  .E ����? 5��*K�

NK��(Otles and Sengor, 2005).  

 ����I�/ J��� Q�: 5��*K� �� ��� .�</ 5��]= R�� z��3/

 �		0(�9� ��� ���� R��� ��� ����	�� D	'�( �� �

 R3K� R	� �� �P���� ��� R�� �����/ J���<�' �	8

N	
�9K �	(��	,'� ����� ���� �� ���3�� � ���7	� ��� 

)+.]	,'� +��/ +&���C (..� ����.  

 ��� .�</ J���'�= X	-� ��� ����	�� &��		0( �9
�P�

��� a3#� ��� ����	�� �� <#�) C14,0+ C20,5n-3 

C18,4n-6+ C22,6n-3�
C22,4n-6 � C22,5n-3 (3K�� ��@/ .E ��� �/� . ��

�	�-(+���<�   �� ������,�S � �	
�� N#= &��F� ���� ��

 Q���( +R( ��� ��� ����	�� D	S�( �� ���� R���

� ����	��U��*O J���S�= R��� � ��� ����  

)Garcia-Arias et al.,1994.(  ��� �� ����� &��	�-( ��

 ��,�S u��� ��� ����	�� �� ?�� r��? +R����� � R(

�= X	-� �� ��� a3#��� U��*O L79
�� � J���' . ��
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�	
�� &�9
�P� .E Q��3/����� &��	'�( $% �� ��� �� 

J���'�= X	-�+ N�,/ ω3/ω6 .������3KE R��� ��  5��*K�

NK��)Aubourg  et al.,1997( . 

 J��� Q�: 5��*K� �� ^��6� ��� .�</ m	�-( R�� z��3/

 ��� a3#� ��� ����	�� �� ��3<	� �M�� ����I�/

 ��N�� J�� ���� J���'�= . 5��*K� �� ��� .�</ ��'�� �/��

 ����	�� ~�-
 �� J���'�= X	-� +����I�/ J��� Q�:

���� ���$% �� �(N�� J��  .9
�P���� � Garcia-Arias 

 et al.,1994 ��,�' ����I�/ J��� Q�: 5��*K� �� +u��� 

���<� z��3/ ��'��
E U��*O ���� .  

����� �1�C �9
�P� �� |���� �	� ��� ����	�� |�6H��

 ��� ����	�� ����� �� �� 5	� 
�69� ��T8	S ���

���� &��	S�( .�*	� � .E J�� |����$%�� 5	� k/h ����� 

����$k���  . .����K ��@/ �	
� �� ������,�' �����K :

�	�� [	{
��	
) C18,2n-6 ( ��,�' NK�� �� J���'�= X	-� ��

��� ����	�� .�*	� J������ $k |�6H� .E ��( �� � 

NK�� 5��*K� o����� ����� �	� ��� ����	�� . ��� R��

���� ��� ����	�� ?�� Q��3/� ���' ��$% �� NK�� 

 N�,/ 5��' ���� J���'�=ω3/ω6 �� k/h ^�? ��� �� 

 ��v/i�� J��( ��,�' ��  .  

 ����� �	� ��� ����	�� R	� �� 5��' R��3<	�

 �� \����DHA ��� .D	�E ���= [� �� D	'�( R�� ���� �

 ����� �� ���� ��� �� J���'�= X	-� �� .E Q��3/� � ��

 ��,-� D	'�( R�� 5��'� �/��O.  

 J���'�= � ��� R��� ��� ����	�� D	'�( *	
�/E z��3/

 �� &G���� �/�� ��� .�</ ��,�' ����I�/ Q�� �� �� L=

��'�= �� ��� a3#� ��� ����	�� �K�: L79
�� � J�

���� ��� ����	�� .�*	� �� �7	(��"� NK�� 5��*K�$% 

���� &��	'�( .�*	� �� � �3��' ���$k�� J��*K� .E  .

N�� J���<� ���> J���'�= X	-� �� .E L7� �' ���� .

 R( ��� ��,�' ����I�/ J��� : *	/ R	� Q���(

 NK�� 5��*K� NK�� � J���'�= X	-� ��� ����	��

�7	(��P� �� L= ����I�/ J��� ��� ����	�� D	'�( 

���� R��� �� ���	,� N���� NK��) J���'�= X	-� (

N���)Garcia-Arias  et al.,1994.(  

 &��M �� ����I�/ J��� : J�� �'� ����� g��� �� 

 N�,/ �� @��n�ω3/ω6 �� N	@	' Q�*/ � �3��' NK�� 

����O .���� �� ��� .�� ��� .�</ �1�C �9
�P� ���

 �,	� �78	' ��� ��,�' &�� /G�: ����I�/� ���� 

���= ���� �� ���O�/�� .��� &�� � ������,�' (���C �

 ���> �37/ ����' � ��� R�� ��� �	
�� N	@	' �� �� ��

��(� ������ ��� ����	�� .�*	� �7�$% *	/ J��� ��I3/� �� 

��� ���( ���>) k/bc % � NK�� ��b/l % 	-� �� X

J���'�= ( �	M�( R�������� ���O N	91� ���I� NI� 

 ���� *	/ J���'�= X	-� y83#� |��/� +��,�' R�� @	'

J���'�= |�/ R��3I� �( ��	O ���> 8	67( �9
�P�  �� ���( ��

���O ��#3/� ��� @	' N	91�.  

  

����  

- Aubourg, S., Sotelo, C. & Gallardo, J. 1990. Changes in flesh lipids and fill oils of albacore (Thunnus 
alalunga) during canning and storage. Journal of Agricultural and Food Chemistry. 38, 809-812. 

- Aubourg, S., Medina, I. & Perez-Martin, R. 1995. A comparison between conventional and fluorescence 
detection methods of cooking-induced damage to tuna fish lipids. Zeitschrift für Lebensmitteluntersuchung und 
-Forschung A. 200, 252-255. 

- Aubourg, S., Medina, I. Gallardo, J. M. & Perez-Martin, R. 1995. Effect of oil and brine canning and 
storage on Little Tunny lipids. Journal of Grass y Aceites. 46,77-84. 

- Aubourg, S., Medina, I. 1997. Quality differences Assessment in canned sardine (Sardina pilchardus) by 
fluorescence detection. Journal of Agricultural and Food Chemistry. 45, 3617 – 3621 

- Aubourg, S., Soltelo, C. & Gallardo, J. 1997. Quality assessment of sardine during storage by measurement 
of fluorescence compound. Journal of Food Science. 62,295-304 

- Aubourg, S., Gallardo, J & Medina, I. 1997. Changes in lipids during different sterilizing conditions in 
canning albacore (Thunnus alalunga) in oil. International journal of Food Science and Technology. 32, 427-431.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

�8�                                          ���� ������� �� ��	� �	���� ���� �	
�� �� �...  

- Aubourg, S., 1998. Lipid changes during long-term storage of canned tuna (Thunnus alalunga). Zeitschrift 
für Lebensmitteluntersuchung und -Forschung A. 206, 33 – 37. 

- Aubourg, S. 2001. Review, Loss of quality during the manufacture of canned fish products. Food Science 
and Technology International 7, 199-215. 

-  Bligh, E. G, & Dyer, W. J. 1959. A rapid method of total lipid extraction and purification. Canadian Journal 
of Biochemistry and Physiology. 37, 911-917.  

- Broadhurst, C. L., Wang, Y., Crawford, M. A. Cunnane, S. C., Parkington, J. E. & Schmidt, W. F. 2002. 
Brain-specific lipids from marine, lacustrine, or terrestrial food resources, potential impact on early African 
Homo sapiens. Comparative Biochemistry and Physiology. 131, 653–673. 
Tarley,C.R.T., Visentainer,J.V., Matsushita,M., Souza,N.E.  2005. Proximate composition, cholesterol and fatty 
acids profile of canned sardines in soybean oil and tomato sause. Food Chemistry. 88, 1-6. 

- Cronion, D. A., Powell, R. and Gormley, R. 1991. An examination of the (n-3) and (n-6) polyunsaturated 
fatty acid and status of wild and farmed Atlantic salmon (Salmo salar). Irish Journal of Food Science and 
Technology. 15, 53-62. 

- Egan, H., Kirk, R.S., & Sawyer, R. 1981. Oil and fat in Pearsons chemical analysis of foods, New York 
.Longman Scientific and Technical Press, 536pp. 

- FAO. 1998., Manual on fish canning, Fisheris Technical Paper. Rome, 145pp. 
- Garcia-Arias, T., Sanchez-Muniz, F., Castrillon, A. & Navarro, P. 1994. White tuna canning, total fat, and 

fatty acid changes during processing and storage Journal of Food Composition and Analysis. 7, 119-130. 
- Gall, K.L., Otwell, W.S., Koburger, J.A., Appledorf, H.  1983. Effects of four cooking methods on the 

proximate, mineral and fatty acid composition of fish fillets. Journal of Food Science. 48, 1068-1074. 
- Setiyono, I. K. 2006. Factors affecting histamine level in Indonesian canned albacore tuna (Thunnus 

alalunga). M.Sc Thesis, Norwegian College of Fishery Science, 64 pp. 
- Kinsella, J., 1987. Dietary fats and cardiovascular disease. In, Seafoods and Fish Oils In Hunan Health and 

Disease. New York & Basel, Marcel Dekker, Inc,1-23pp. 
- Kunert-Kirchhoff, J. & Baltes, W. 1990. Model reactions on roast aroma formation. Volatile reaction 

products from the reaction of phenylalanine with 2,5-dimethyl-4-hydroxy-3- (2H)-furanone (Furaneol) by 
cooking in a laboratory autoclave. Zeitschrift für Lebensmitteluntersuchung und -Forschung A. 190,14-16. 

- Lauritzen, L., Hansen, H. S., Jorgensen, M. H., & Michaelsen, K. F. 2001. The essentiality of long chain n-3 
fatty acids in relation to development and function of the brain and retina. Prog. Lipid Res. 40, 1–94. 

- Lubis, Z. & Buckle, K. 1990. Rancidity and lipid oxidation of dried-salted sardines. International of Food 
Science and Technology. 25, 295-303. 

- Maruf, F., Ledward, D., Neale, R., & Poulter, R., 1990. Chemical and nutritional quality of Indonesian 
dried-salted mackerel (Rastrelliger kanagurta). International of Food Science and Technology. 25, 66-77. 

- Medina, I., Sacchi, R., & Aubourg, S. 1995. A 13C-NMR study of lipid alterations during fish canning, 
Effect of filling medium. Journal of the Science of Food and Agriculture. 69,445-450. 

- Medina, I., Sacchi, R., Biondi, L., & Aubourg ,S. 1998 .Effect of packing media on the oxidation of canned 
tuna lipids. Journal of the Science of Food and Agriculture. 46, 1150-1157 

- Namulema, A., Muyonga, J.H., & Kaaya, A. N. 1999. Quality deterioration in frozen Nile 
perch(Latesniloticus) stored at –13 and –27 ˚C. Food Research International. 32, 151-156. 

- Naseri, M. Rezai, M. Abasi, M., Hosseini +H., Jam, S. & Sabzevari, O. 2005. A comparition conventional 

and fluorescence detection method of cooking induced damaged to common kilka (Clupeonella cultriventris). 
Iranian Journal of marine Science. 4, 75-82. (in Persian). 

- Naseri, M.,  +Rezai, M., Hosseini, H., Mousapoor, M. & Sabzevari, O. 2006. Comparison impact of filling 

media on common kilka (Clupeonella cultriventris) canned quality by fluorescence detection. Iranian Journal of 
Food Science and Technology. 3, 37-47 (in Persian). 

- Nielsen, H., Finot, P., & Hurrell, R. 1985. Reactions of proteins with oxidizing lipids. 1. Analytical 
measurements of lipid oxidation and of amino acid losses in a whey protein-methyl linolanate model system. 
British Journal of Nutrition. 53, 75-86. 

- Otles, S. & Sengor, G. 2005.Effect of various technological processes on the fatty acid composition of 
mussel. International Journal of Food Engineering 5 (3), 1-7. 

- Payan, R. 2004. Introduction to caning.2nd edition. Aiejh publication, Tehran, 334 pp. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

  ���� �!�	"� �#�$� %���� &'(� �)�* &"	+�,� ���-* ��  /�"�0 �1�23   &456 7� ���1  �� �88           �81 

-  Pearson, A., Love, J. & Shorland, F. 1977. Warmed-over flavor in meat, poultry and fish. Advances in Food 
Research. 23, 2-61. 

- Pigott, G. & Tucker, B. 1987. Science opens new horizons for marine lipids in human nutrition. Food 
Reviews International. 3, 105-138. 

- Pokorny, J. 1981. Browning from lipid-protein interactions. Progress in Food Nutrition Science. 5, 421-428. 
- Sikorski, Z. E., Kolakowska, K., & Burt, J. R. 1990. Postharvest, biochemical and microbial changes. In, 

Z.E. Sikorski (Ed.), Seafood, resources, nutritional composition, and preservation. Boca Raton, CRC Press Inc, 
55–75pp. 

 
 
 
 
 
 
 

www.SID.ir



Arc
hi

ve
 o

f S
ID

242                                           242-229. pp. 2010, 3. No, 63. Vol, .Iranian Journal of Natural Res, FisheriesJournal of   

 
 
 
 

Lipid changes during long-term storage of canned common 
kilka (Clupeonella cultriventris) 

 
M. Naseri1, M. Rezaei*2 and M. Abasi 

1 Ph.D. Student, Department of Fisheries, Faculty of Marine Science, Tarbiat Modares University, 
Noor, Mazandaran, I.R. Iran 

2 Associated Prof., Department of Fisheries, Faculty of Marine Science, Tarbiat Modares University, 
Noor, Mazandaran, I.R. Iran 

3 Technician, Food and Drug Laboratory Research Center, Ministry of Health and Medical Education, 
Tehran, I.R. Iran 

(Received: 31 January 2010, Accepted: 28 September 2010) 
 
Abstract  
Modifications in fat and fatty acid composition during prolonged storage of canned common kilka 

(Clupeonella cultriventris) were studied. In this study common kilka was processed under traditional 
Mediterranean method and then stored for up to 3 years. Qualitative characteristics including total fat, fatty 
acids profile, free fatty acids, thiobarbituric acid, fluorescence compound of filling media and aquatic phase of 
lipid extract in fish (row canned and stored canned) were determined and compared with each other. Results 
showed that canning led to a decrease in total fat, although during 3 years storage, total fat did not change 
significantly. During the long term storage, amounts of free fatty acids, fluorescence and secondary lipid 
oxidation compounds were increased significantly. After canning, linoleic acid of tissues increased significantly 
as result of the interaction between tissue lipid and filling media. EPA and DHA of canned fish tissue decreased. 
Some of these fatty acids with other specific fatty acids were found in the sunflower oil that was used for 
coating. During prolonged storage, the n-3/n-6 ratio of tissue’s fatty acids decreased. At the same time, this 
ratio, in filling media, increased. Results of this investigation showed that, with increase of storage time, 
interaction between tissue fatty acids and filling media increases. 
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