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+* �� (��E FC��� �� �>�G�� ��H' I�J (�"��)� 8�'�� <����K�55L��  

) ���*� ��+, �����- ���"�� #���$ � ��%!� &'�� ��(�����M =�>�N� ���� 
0�- .=	�G	 ��E L� (����� �� �0��7� PQ��' <��R =� �"

 (�"L��4 �5 �S �44 �4T �49 �1U� 55  /��?� L� V$�, ��W	� . I�* L� V$ �"��E =�@K���)�� V$ XB?" L�� �� ��) L�� L� ����L =Y�' 

�?���� �� �/��?� L�(Brachionus calyciflorus)  L�� L� � B�"X
0�- <��R Z�[ (�@A �� ���� ����$ �� . ����� (�+B	� �� ��B�� L� 

\��,� I�J (�"��)� ��&�� =� 1 %  8���� =� \��,���A ��J � \��,���A Z� I�J (�"��)� � ^"�'_U/S %  �1U/4 % ��B,�� ^��&0�. 

��)� ��&�� �� ��)�	���� �� I�J (�"` L� ���?B)� ���"� ���	 a�Bb� (�"+	=� �
)� (c�	� ���� �����  . D���$ 
d�A =Y��e�

Un-_:12C) Z�	���,��` ��)�( �5n-U:11C) Z�f�	�&�"�L�'�� ��)� ( �5n-T:12C) Z�f�	�B�$�L�!�` ��)� (@A �� �� ��E �0�7� (�

�` (E�� ���e�  ��H' ��E ���	��� ���"� ���	 ��E ��� �� �"�>�G�� L� ��)� Z�	���,��` &B�) �� Un-1:46C) Z�g>���> ��)� ( &B�) �

 L� Z�f�	�B�$�L�!�` ��)� � Z�f�	�&�"�L�'�� ��)�5n-5:46C) ��)� Z��>���> (
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��" ���# ���$ �� ���%  ����&' 

��(����� Kirpichnikov,1972)( .
��� *�� �� 
+�,-� ���� 


,/0 Cyprinus carpio ���12 
��� ����� �3�&� �� ���� 


&# 
4 5&�6% 
��" 7/�8� 
9��� �� ���,�� ���

 :1� ��&� ���')(Kohlman et al.,2003 . ����� �� �"�; ��

 
����� ���� ��<�6�	 ��&��� �3� ����� 
#&� =9��1


��1� *�&� ��>�#� �� 
,�� �?� @ :1����+�,� 
 

���A% 	� ���B,� @ ���� ��CD ���� E&>� �@� ���

 ��6'�����3(� F:1� ���� �?G�� *�&� �?H�I�+�; �� ��� �

:(&% ��&# JK�� J����� ��� ���1� �� 
��� . J�0K4�

 F
����� ���� L&$ ��1� =�(@&' &��M; N�>� �� 
?�#�

� :1� �� �@�O =���; @ ��� �/9&� ��
, ���� . J�?�?P;

 ���� 	� ���?� �$ ��� Q8C� �; ��(&% *�R�� 
S/�8�

 7/�8� �AM�)� @ L&$ �����1� F����2 �����1

J�������&D�� ( �� �U&�� ����; ��&� 
�U���� =9�&� 
4 ��


� E&>� 
����� ����)Sargent,1995 .(; 
<��<$V ���

 J@�S�� �,� @ ��� 7/�8� =9�&� �� 
����� �� �U&��

 :1�)et al.,1988 Fraser .( ���6� J�0K4� ����	 ��� ��

�+����� �� �G��� �� 
,D 
����� @�O �� L&$ �����1� �6

 L&$ �����1� 
W�U�+��3�( �&W/,0 �W�+�9�� ���� ��"@

 �� 
�6�	 ��CX @ 
�� 
-�Y4 �&W/,0 ZS9 �/," 	�

 :1� ��� ���6� �@�O 
��@�)Roustaian et al.,1999 .(

 ���B,� @ �8; �� L&$ ��1� =�(@&' J�&��M; :����

� 
���	�� @ ��,8; ��&� 
����� @�O �� @�O 
��AX J�"���9


� F[�-( ��AM; \@&� *�<�� ���� ��S� ����;)Gunasekera 

et al., 1999 .(��1� E&>� �@�O �/9&� �� FL&$ ���

���% ��� �� @ J@�S�� @ ���� 
��8��� ��<�6�
  &���I ��

 ���+�@ 	� ��(�� [�?��� ���	 �6�D���� )Abi-Ayad et al., 

2000(.�� �&��I ����+  �U&�� ���V; ��&� 
����� �8; �� �

 [�9 �� ���@�O 
+�/1 ��CX ������ J�Y��&; 3��1 @

 ���)Rainuzzo, 1993( L&$ �����1� ���V; ���B,� @ 

 ��@&])Skalli and Robin, 2004( ��&# E&>� ���� 


� �&�% . �� ��"�� L&$ ��1� ^��&; @ 
�&$ 
�3��

� 
���_ ���?� 
�����
, ����) Zlatanos and Laskaridis, 

2007 .( ��&�� L2 
����� �� :1� ���� 
�C� J�?�?P;

 �� ��� L2 
����� �� :Y6� PUFA `n-  ����� 	��� �&�,�

)Kalyoncu, 2009 .( �&�R�	 ��/� L&$ �����1� ��� ��

 �&1`an b�H�����'�	���2 ��1� @ b�H���3<��	��@� ��1� F

���6� &�,�� ��&��1 	�) Sargent, 1995( .
2 :/0, 

 
+�/1 ��CX �� ��@&] L&$ �����1� ��� 	� ���S�1�

�B���� :1� 
��	 *���� �/9&� �� ���Y� @ 3M� F��)Cejas 

et al., 2004 .( �� ^Y1 ��@&] L&$ �����1� ��Y,�


� ��AM; 
��	�� ���� @ &�� @ d&� ���3(� F
���  ���

)Gapasin et al., 1998(. 
�3�� PUFA `n-���% ��  ���

 =��1 F�1 F�	���� �� ��6� @ ���� J@�S�� 7/�8�

 J@�S�� 
���(�&M" :�-#�� @ =>( F��� F���� F
/e���+�;

 :1�)Inhamuns and Franco, 2008.(  �����1� 
�U����

:1� ��(&% ��&# 
1�&� ���� ���% ����$ �� L&$  �� ��


� ����� �� 
2 	� 
�&� �� =�I���: 

-  L&$ ��1� J�&��M;pikeperch (Sander 

lucioperca) �� �@�O =���; @ ��� 7/�8� =9�&� 
4 

 J��gh�� 
1�&� 	@�  . �����1� ��� 
�C� J�-+�G�

 @ \�Y�� &�X b; L&$ �����1� �� :Y6� \�Y�� L&$

 �U&�� iY�� 
���0 �� &�,�  \�Y�� &�X ��$ L&$ �����1�


� E&>����� . ���B,� ��1� @ b�H���3<��	��@� ��1�

�2b�H�����'�	�� ��&� @ ��C� E&>� �U&�� iY�� 
���0 �� 

 �����1 �� :���C� �/," 	� ��� 
��U�+��3�( ������2&(

:(�� 
+�/1 ��CX
� �&��I 
����� @ 
Y>0 ��� ���

Abi-Ayad et al., 2004) .(  

-              ����� @�O @ �j�(�� k�j?+ �j8; �� L&$ ��1� ^�D&;

���	 �6�D Sparus aurata  
1�&� ����:(&% ��&# . ��� ��

    	� �-� \�Y�� L&$ �����1� \�,R� @�Olm  ���jD :0�1 

             :j(�� ���3j(� \�Yj�� &j�X nj; �����1� \�,R� @ ��(�� .
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�j1�� ����� ��@� �j�� �� \�Y�� &�X ��$ L&$ �����1�

 ���(Naz , 2009) .  

-   
� 
�C� J�-+�G�     b; \�Y��&�X L&$ �����1� ���

     ��&�� L2 
����� �� �� �&�R�	         F��j� L2 
�j���� �j� @ 


� L�6P� �U&�� ���V; ��&� 
Y1��� ��&�6��1   ���j� 

Watanab 1982) (Takeushi and. 

 �-+�G� 
����;        ���� @�O 
�� L&$ ��1� J�Y��&; �@� ��

         :1� ��(&<� J��o �@�O =���; @ ��� �/9&� �� 
+�,-� .

        @ ��� ����� ^+�G� �� �"�; ��      @ ��� 	� 
(�� :���� *�0

�(       �@�O =���; =9�&� �� 
��� ��� ��AM; �U�+��3  
1�&� F

  ��� J�&��M; ��@�    ^��&; @ �   L&j$ �����j1�    ��j�� @�O 

      J�0K4� ^6� @ �3� �����  *	O     �j�AM; �U�+��3�( 	�  �j��

 ��� ���%         @ :�S�� �� 
����� �B� ��+�; ��&�     �j���	 ��jR��

 ��&� ^1��� :�,�� 3��9 ���6� 
;2 J�?�?P;
� ���� .  

 
1�&� :�,�� N�>� �� ��� &�I =H�6� �� �"�; ��

 @ �@�O =���; ��@� �� L&$ ��1� J�Y��&; 
�U����

 &]�9 �-+�G� F�3� ����� ���� 
��� &���I �	�1	�� :�"

 @ [�-( ��AM; \@&� *�<�� @�O 
��AX J�"���9� 
���	�� ��

 *�R�� ��� ���% ��� &�� @ d&� ���� @ ��� ���3(� E��

��.  
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 ���� @�O L&$ ��1� =�(@&' J�&��M; ���-; ��&� 
+�,-�

)Cyprinus carpio( 
4  =9�&����,� F�@�O =���; ����&�

 ��� ���&� &��@� �; :C�Y���� �,�� 	� ��@�O 	�p`hh �� 

 ���1 
��"� ���� 
���&% 
����� 5�@&' @ &�e�; 3�&�

:(&% J��o .��o 
�%&% q�/� 	� ���+�� ��%��� �� @ 

 =?��� ���1 
��"� ���� 
���&% 
����� 5�@&' @ &�e�;

���� . ���� ���+�� 
	@p �; g/p &� ���+�� @ *&%�/�� s/t 

 �;h/t��� *&%�/��  . ���+�� 
1�&� @ 
����� u��3; 	� �-�

 �8; @ *&�1� ���+�� 	� F
C� �8; ��&� 
%���2 v�P+ 	�

�� ��(&% .�8;� @ k�?+ 	� �-� �� w�@ �� F
%��Y6$ i(

���� =?��� . :��_ F��$ L2 	� ���S�1� =�+� �� L2 ����

 ���)°Cpl �; °Cgt .(�8; J�� �� FL2 ���� �� ��6� ��s 

 �;l 	� w' *�1 	@� @ ��� x�&S; 	@� x�&S;�� 
���	 F 

*�1@�&8�1� �� F���� ��� LA" ���	 �6�� 
��� ��� 

 ��AM; &S�;@� �� @ =?������� .� 	� x�&S; 	� w' ��S� 	@ �;

 ��@� 
���'�� ���� ��@�O �� bC� ��AX .���,� 	� ����&�

 ��@�O 
�3�� ��p F*&%  �� L&$ ��1� =�(@&' ���-; ��&�

 ���	@�p F` Fs Fpp Fpy Fpl Fgm F``  �� @ x�&S; 	� w'

(��>; zK��D J��o
 :(&% J��o .���,� �� Fi��� J	� ��

���� �� plma �"�� ��1��&<�� �����<�  [�B8� �� @ ���

{! a -�Y4 i���� ��WC��� ��AM; ��<C���	2 ��
 *�/0 @ 

�����
 ��� 
��1&�� �� |��� :��&; ��<C���  ���� [�?���

���� . F����&� ���,� 	� �/9&� &� ��gt �R�1 ��&� @�O 

�� ��@2 i," [�4 @ 
	@ . ��  
+���R�� �@	�&; �� 
	@

 :#�tttp/t1�; [�4 @  w�+�� } :#� ��tg/t 
/�� 

&���� �R�1 .  

  


�� ��� ���� ��
�� �����  

����� ���� � ���� ���� !��"#��  

 5@� 	� 
�&$ ~�&8�1� :�"Folch et al., (1957)  

�� ���S�1� . ���?�p �U@U �+�� �� �� ���,� *&% yt 
/�� 

 w�1 F���� [�?��� �&��+y ���,� �� [����� &��+ 
/�� 

� @ �(�]��� ���� 
��; J�� � . w�1pt &��+ 
/�� 

 ���� 
��; J�� �� E&� �� 	�� @ �(�]� ���,� �� *&(@&/�

�� . J�� �� ���,�g� �� ���� ��&# ��;� ���� �� :0�1 

��&% ~��� zK��� :(�� 
�&$ �; . 	� w'g����,� :0�1  ��

 
2 �� @ ���� [�?��� ������� =��� �� ��y L2 &��+ 
/�� 

]� &G?����&% �(� . 	� �-�p :0�1 ` =��� �� �3R� 	�( 

 ��&�	 :,6# �� �� [K9 @ 
�&$ 	�( F�� =��C; �������

 
@�� �� 
(�o AX�� @ 7�# �/�1@ �� ��� ��(&% ��&# �������

 E@&�COD [K9 i��� 
U@&��� �/�1@ �� @ ��� =?��� 

���� 
#�� 
�&$ z������ @ :(&% J��o 
��&'.  
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 ��#����� !��"#�� �  

 5@� 	� 
�&$ 
�&� �&�1� ����� ��)1961(Metcalfe 

and Schmitz �� ���S�1�   .y 
+����� ��1 &��+ 
/�� g %

)g *&% NaOH �� ptt[����� &��+ 
/��  ( 
�&$ ��

�� �(�]� ��� ~�&8�1� . �� @ ��6� �� E&� L�� w�1

 J�� �� @ �� ���� 
��; J��pt L2 *�,9 �� �?�#� 

 5�":(&% ��&# . F
�� b�� 	� w'g/g &��+ 
/�� 

 [�/P�BF3) ��� �����/( �&; ( @ �� �(�]� ��( ^��&; ��

 J�� ��`:(&% ��&# 5�" L2 *�,9 �� �?�#�  . 	� w'

 =o�9 ���� �� 
�� b��p �(�]� [��&� 
�3<� &��+ 
/�� 

 
2 �� ���� 
��� 
��; 	� w' @p \�Y�� b,� &��+ 
/�� 

)`tt *&% NaCl� &G?� L2 &��+ b� � (���&% �(�]� .

 
��" �� @ �� ���� 
��; J�� �� ���2 :1�� [�/P�

���&% &?�6� . �� 
�O�� 	�( F���%��" 	�( @� =��C; 	� �-�

���&% ��" :#� . 	� L&$ �����1� 
��1��� @ 
1�&� ��&�

 E�&%�;��@&� 	�% ��<�1�)Varian, model: CP3800 

Walnut Creek, Netherlands) (GC) 
��1 �� 3�R� 

 \�� 	� ��K�'��)BPX 70 SGE; 60m ×0.25 mm i.d., 

film thickness 0.25μm( \�� 	�1����2 @ FID ���S�1� 

���&% . �@� &� ^�;&; �� u��3; =P� @ 	�1����2 ����

gmt @ g`t�� ����; ��&<����1 �"��  .p 	� &��+@&��� 

��+@&��� ��&1 	� ���S�1� �� �&�1� ���,� ��<�1� �� �&

�� u��3; E�&%�;��@&� 	�% .�@� 
��1 ��+@� ���� pyt 

 ��� ����; ��&<����1 �"�� ��y/� ��� ��� �� �?�#� 

 ����� :0&1 �� @g �� �?�#� �� ��&<����1 �"�� plt 

1� ��&<����1 �"�� @ ���l @ ����� ��� ��� �� �?�#�  ��

 :0&1gt�?�#� �� ��&<����1 �"��  �� g�y "�� �

��&<����1
� �1� . N�/� �� J	� 	�% 	� 5@� ��� ��

)llll/ll (% ���S�1� bC� ���� @ =��9 	�% 
���0 ��

�� . ���,� &� ��&� ��<�1� J��/,0 ��&"� 
��	�y �?�#� 

��� .���,� L&$ ��1� ^��&; ^��&; b�' �� �6��?� �� ��

 ��3(� *&� 	� b�' &�	 �G1 �Y1�P� :�" @ �������1�

Chromatography Varian Star Software (version 
6.41(���&% 5��3% �o�� J��o �� q���� @ �� ���S�1� .  

  

&�'(��)�*( +  

���� =�/P; @ ��3R; F�� �� �"�; ������ 
��� [��&� @ ��

 b� w�����@ 3�+��2 5@� 	� ���S�1� �� Fw�����@ 
�<,�

 �(&4)One – Way ANOVA (�� *�R�� .�&���?� � �6

��<������� �	� �� �G1 �� ����� 
��	2 y �o��  ���S�1�

�� .���� *�,; ��<���� J��o �� �� ���-� E�&P�� �� ��&,�

 ��� 5��3%@
���	��  �� ��` ��&�; :(&% J��o . *&� 	�

 ��3(�)version 17 (SPSS ���� 3�+��2 ��&��� @ Excel�&� � 

������,� �1��� ���S�1� .  

  

�����  

 ��G��,� ����,� �� ��p @�O �1 ���3(� �� :1� Q8C� 

  	@� 	�p 	@� �; x�&S; 	� �-� `` ��@�O Fx�&S; 	� �-� 


� 
�C� 
	@ ���3(� @ ��� ���3(����� . =� [�4

)��/! =R2  ( 
	@ @)��/! =R2  ( 
�C� �� ���-o ��@� b�

�����.        

  

 
 
 
 
 
 
  

  

  

  

 ����� ��	 
���
 )■ ( ��� �)▲ (�� ��� ��� ����� 
����� ��

��! "#�$ � %&'��� �*  
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5- Eicosanoid 
6- Prostaglandins 
7- Thromboxans 
8- Leucotrienes 
9- Arachidonic Acid 
10- Eicosapentaenoic acid 
11- Docosahexaenoic Acid 
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Abstract 
This study investigated ontogeny of fatty acid profile in common carp larvae to determine nutritional 

requirements with a view to improving product quality from hatching to 33 days post hatching at the 
governmental warm water fish aquaculture center of Shahid Rajaee in Sari, Mazandaran, Iran. Larvae 
were collected randomly at 1, 3, 7, 11, 15, 19, 26 and 33 days post hatch. Larvae were fed with rotifer 
(Brachionus calyciflorus) from day 3 to day 7, and then with dry diet from day 8 onwards. Profiles of 
saturated fatty acids, monounsaturated fatty acids and polyunsaturated fatty acids showed significant 
changes. From the beginning to the end of experiment, total saturated fatty acid decreased at the level 
of 2 % and monounsaturated and polyunsaturated increased by 7.46 % and 1.26 %, respectively. 
Fluctuations in the composition of fatty acids in various periods reflect preferential utilization of fatty 
acids for energy production. Marine carp larvae metabolized apparently dietary linolenic acid to 
eicosapentaenoic acid and docosahexaenoic acid, and dietary linoleic acid to arachidonic acid.  
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