
 ��� ����	 ��� ����	 ��� ����	 ��� ����	–                        ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                                                                                                                                                                                                                                                                                                                                13131313----11111111     ������ � ������ � ������ � ������ �94949494%�#	� $%�#	� $%�#	� $%�#	� $ 

192 

 

0��8 ��>���� \ � $���� � ��~9(  

 ��N ��� %�'� .��8 0��&(n-3 LC PUFA  ���< �3�L@ ���� ���}] 6��< ��)Sparidentex hasta(  

 �"	� �	��� �=�@ �R2�1*����� �>:e +��. g2
��� ���� g15( �P�� g3�����8� ��/B g4  

1- ���?@ A��2� ��/ �	" g�- ��� ����" ��2= � )�>� ��< �	"  
2- � $ 1�2. 
��! 
��( ��/3�4!  

3- ���B( ��/ 3�4!  
4- �/'�0�	" ��/ �	" g�	��; ��-' ��< �	"  

 :#���	 �"	� �	��� �=�@ �R2� :V��6� ��26���mansour.torfi@gmail.com 

 :	�%��  

 ��>� )�� �� ���?P �3��Sparidentex hasta  �6�><�	 )�� �� �Silvery-black porgy �	 � �"�� �23 C����,	 1�e � C�= D�>� ���� g

�Z��� � �����!�� ��k_B ��c ��-��2$. . �c4�� X�'	" #�F" �� � ��	 	"���� �*K2� " ��W�� 
�nB L�	 �	 ���c X�	 ���3

6� W�� #�8B � A��� �' g%��	 7�	�' " #t� ��F�B ��p����c �	 �/� �	�2� �� �'��! 7�	�' �� �? 
��! 
��( �-. [��2� 
�3

 
��o 1�; 
�3 ���	 X��qB A?2� X����-� .��	 ��' ����2'n-3 LC-PUFA �� �3�� Xe� ����" ���c X�	 ��	ke ���. " .�'��

�� ��P �	��� ����� ���J :#�F" �� �3�� Xe� �	 �"�:��	 ��"��8� �� �.�B �� ��	 ��p� ��6�� 
�3 ��2�W( �� �c"�F( gr�E&! ���3

Xe� ��p� X��<��. ���; A��2� �� 
"��� �.�B �3�� "�! � �3�� Xe� ���, S�	�=	 � �2��>$ �>! 
�3 #�2�:� ��	��� � �3��c 
�3

	�� X�6�	" g���c X�	 ��	ke ���. " �<�" ���; A��2� �� �3�� Xe� �2��<��. 
	�� 	kF .��	 ��' 1�; 
�3 ���	 �� ���c X�	 ���� #,

n–3 LC-PUFA  ���� �2��	 
�3 ���! � ��� [�$�B g�' 
�3 ���	�! ���� �� "	" �R, �o�� b�*8B .��	 
��o ��	ke ���. "

 
��o 1�; 
�3 ���	 �� �	�. ���?P �3��n–3 LC-PUFA .����� ����  

�� $�� � ���� 

�3�� %�*�*8B �$�� " �o�� b�*8B C&c�?��= ���Z� �	 S����( )�n�	 �-. .�=��k! %�P )��	 �2� " A,	� ����" ��250  
���F
 +�6�� " ��' ��>�= 
��" 1( �� �$Open-flow �� X��qB � ��"�c �"�:��	 g���' � ����( ���Z� " ���3�� +$	�B16  X�<���� � "��

 � ����( ���3�� ��F�	 ���1/0 ± 6/14 " ."�� )�c  b�*8B X�	5  �� ���B �3) ��	ke � ����( ���B3  ���c X�	 ���� ���� �-. (	�/B
 1�; 
�3 ���	 `K� ��n–3 LC-PUFA  s�K� #��' �$ �' ��	�@ ��	ke ���. "1/0. g6/0  g2/1 g9/1  �2/4  �P"n–3 LC-

PUFA Xe� .��"�� ��	ke ���. " �� ��' �2e 
�3n–3 LC-PUFA  #��'EPA  �DHA   ) �?6� ��1��2 �	 � ��' �"��=	 ���. �� (
 `K� ��W�� �-. ���	 r��F�	n–3 LC-PUFA ���. "�' �"�:��	 ��	ke 
�3 .y�?'	 %�o �� � ����( ���3��3  " �� " ��

���� 
�39 g13  �16  " ���3�� �n2� �6�� .���' ��k_B
	���	  � ��Z� �3 ����� X���B %�P �� �� r� ��:3 �" �3 � ��"
 %�� �� ���3�� ��k_B b�*8B �	 SZ� �3 
�-��	 " .�' )�n�	 �c������� ���� �-. ���3�� L��'24  7��B gi,��� ��k_B ����

 �'�-�� 
 �"��2-"	�����	 V�@ � X���B 
"	�:�	 %�P �� � L�-�� V���B	 �6$�2= 	��	 �-�( ��" ��3��� �	 
��<��� .�' 
��c ��
6 ���� 7��B 	�/B �3 �	 �3�� "�� �� � ��' )�n�	 �2��03 
�33  SZ�1  �2��	 g
E�F�B��3 
�3 ���	�! Sn2� �-. 
���F �>��



 ��� ����	 ��� ����	 ��� ����	 ��� ����	–                        ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                                                                                                                                                                                                                                                                                                                                13131313----11111111     ������ � ������ � ������ � ������ �94949494%�#	� $%�#	� $%�#	� $%�#	� $ 

193 

 

���. g
k_� "	�� ������'��� ��F��( �-. .�' +�6*B ������'��� �) ��� [�$�B g��	ke 
�33  g	�/B �3 �	 �3��9  � (���B �3 �	 �3��
) �>�=3  g	�/B �3 �	 �3��9 L� �	 (���B �3 �	 �3�� )2005(  AOAC  � �?$ g��� 1�; 
�3 ���	 ���� �-. .��"�c �"�:��	

 L� �	 �3 ���.Agh et al. (2014) L� C��	 �� 
E�F�B��3 
�3 ���	�! ��>$ .��"�c �"�:��	 
��� �F�*� " ��' ��		 
�3
Blaxhall and Daisely (1973)  .��"�c ���� L� ��F��=Brata 1993  
���&! ��	�� " L�c�� ��� ��F��3 	�*� 
��c ��	��	 ��

 
��$�� �	 �"�:��	 �� � �n2� %��$ L� �	 ���&! +�����F ��F��= 
��c ��	��	 .�=��k! %�P ��?P �3�� ���Micrococcus 

lysodeicticus � ��  ���>�=��F) �' �"�:��	 H�3 V�>� �	�2Ellis, 1990 .(�	��� Sn2� 
	��  ���&! #$ X���>c�2��	L� �	  [���B
 �2��B��!) �' �"�:��	Siwicki et al., 1994( . ��>� �� ���&! ������$�� �o ��F��= g���3�� " �P�R��	��e �2��	 �	��� X���B 
	��
 
��$��Aeromonas hydrophila   r� �	�2� ��
���� 
��$�� L� �� D�	 
	�Kajita et al., 1990 .�' ����  

�"	"S����( �	 #P�� 
�3 	�=	 )�� �	 �"�:��	 �� i>�Z� 
�3SPSS  S�	���15 )Chicago, Illinois, USA�"	" ��3 .���' L�	"�! ( �3

 �	 X�<���� %�P ��3  L	�c "	�����	 
�K� �	��� �	��3 �� 	�/B ���� �-. �=�@ r� ����	� ��F��( ����( �	 .����"�c

 `K� " �3 ���B X�� H&��	5 X�<���� �6��*� �-. .�' �"�:��	 �P" .��"�c �"�:��	 X/�	" 
	 �2�	" �2; ����( �	 �3  
 

yE� � x��38  

 `K� S�	�=	 �� ��	ke #��?B [��o � ��� ��� S�	�=	 g�4�� �' [��on–3 LC-PUFA  �	 ) ��	ke ���. "1/0  �B2/1  S�	�=	 (%
 �	��� S�	�=	 �o�� b�*8B " X�	���2� .���� �,�� ���J �BW�� s�K� " � ��=��n–3 LC-PUFA  `K� �	 �� ��2/1 �2�� �J	 % �� 
	"

�'	�� ���c X�	 �'���. �� ��' ��k_B ���3�� " 
�?$ l��' . 
�31/0  �6/0  #�F" �� ��	 X/�� �$ "�� �3 ���B ���� �	 �� �� %
���c X�	 " ���3�� �?$ " 1�; ���	 #�=��! " ���' ���_B #�F" �� �?$ ���; S�	�=	 ���/��	 �?$ � �'W 1�; ���	 #�=��! .�'�� �3

e 
�3 ���. 1�; ���	 #�=��! �	 y�?'	 ��e rB 1�; 
�3 ���	 "�� " ��R� �� "�� ��	kMUFA gDHA gEPA �?6� � 
�3
ARA / EPA  gDHA / EPA  �n-3 / n-6 1�; 
�3 ���	 �	��� .n–3 LC-PUFA  ��R� ��DHA  
�3 ���	 X�	 `K� S�	�=	 ��

�	 [���B #�F" �� �$ �=�� S�	�=	 ���3�� �?$ � �'W " ��	ke 
�3 ���. " 1�; ���Z�DHA  " .�'�� �� �3�� ��� 
�3 �=�� "
�2�� H&��	 "�.� �� �o�� b�*8B �$ � � ���" �B��:B 
E�F�B��3 
�3 ���	�! ���� " ��	 �3 ���B X�� " X���>c��3 �	��� " 	"

 1�; 
�3 ���	 "�?�$ �3" �� �� � �>�6� X�	n–3 LC-PUFA +$ �� �n2� ���?P �3�� " %�� ��B�$ "��� ���� b�*8B " ."�'
 S�	�=	 �� ���&! ������$�� ���( � r���W��3 ��F��= �o��n–3 LC-PUFA  `K� �B2/1  �p� �� .�=�� S3�$ �( �	 �! � S�	�=	%

�����. �� ��' ��k_B ���3�� " ���&! " ���; �����	��6$	 �! l��' �	��� S�	�=	 �� s�K� ��"�*� 
��� 
�3n–3 LC-PUFA 
 �	 �BW��2/1 ����$�F "�/>�� �� % 7��B b�*8B " �>�6� X�	 �f��2; g�"�� 	kc �J	 �3Montero et al. (1998)  .��	 ��' L	�c ���

�� �p� �� X�	���2����. �� ��' ��k_B ���3�� " ���&! r���W��3 ��F��= S3�$ �� 
�39/1  �2/4  ��B	��6$	 C���	 y�,� #�F" �� %
 X�	 "���c `K� �� ��' ��k_B ���3�� .��	 �"�� �32/4 �� �p� �� �$ �"�� 
�� �� X�F���>c�����	 `K� 
		" % S2$	� #�F" �� ��

�� r���6�� �2��	.�'�� 

 �K� �����c �	 #P�� D���� C��	 ��Brocken-line regression  1�; 
�3 ���	 �	���n–3 LC-PUFA  �3�� ��	ke ���. "

	�. ���?P X�� �6/0  �B8/0  
��� ���. " �P"15 �?6� � ���; %
�3DHA / EPA   �n–3/n–6  [�B�B ��2  �8/0 .�' �"� X��ZB  

z�� � F'�>\  



 ��� ����	 ��� ����	 ��� ����	 ��� ����	–                        ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                    ����
� ��	�� �
��� ���� �� �����                                                                                                                                                                                                                                                                                                                                13131313----11111111     ������ � ������ � ������ � ������ �94949494%�#	� $%�#	� $%�#	� $%�#	� $ 

194 

 

Agh, N., Jasour, M.S., Noori, F., 2014. Potential development of value-added fishery product 
 in underutilized and commercial fish species: comparative study of lipid quality 
 indicators. J. Am. Oil. Chem. Soc. 91: 1171–1177. 
Association of Official Analytical Chemists, 2005. Official Methods of Analysis of AOAC 

 International, 18th edn. AOAC International., Maryland, USA. 
Blaxhall, P.C., Daisley, K.W., 1973. Routine hematological methods for use fish with blood. 
 J. Fish. Biol. 5: 771–81.  
Brata, O., 1993. Veterinary Clinical Immunology laboratory. Bar-Lab Inc 2, 24–25.  

Ellis, A.E., 1990. Serum antiproteases in fish and lysozyme assays, In: Techniques in fish 

 Immunology (Stolen, J.S., Fletcher, T.C., Anderson, D.P., Roberson, B.S., Van 
 Muiswinkel, W.B.eds). pp. 101–103. SOS Publications, Fair Haven, NJ, USA. 
Kajita, Y., Sakai, M., Atsuta, S., Kobayash, M., 1990. The immunonodulatory effects of 
 levamisole on rainbow trout, Oncorhynchus mykiss. Fish. Pathol. 25: 93–98. 

Montero, D., Tort, L., Izquierdo, M.S., Robaina, L., Vergara, J.M., 1998. Depletion of serum 
 alternative complement pathway activity in gilthead seabream caused by alpha-
 tocopherol and n-3 HUFA dietary deficiencies. Fish. Physiol. Biochem. 18: 399–407. 
Siwicki, A.K., Anderson, D.P., Rumsey, G.L., 1994. Dietary intake of immunostimulants by 
 rainbow trout affects non-specific immunity and protection against furunculosis. Vet. 
 Immunol. Immunopathol. 41: 125–139. 

 

  
 
  

  

  

  

  

  

  

  

0��8 ��>���� \ � $���� � ��~9(   


