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 �!� %�   �� ����36   ����� 4789 (         ;�� �� �<= ���� ;�>���%? +@A � ��@�9     ���� �� B�� 48C    �� ����@D= ���D��=�- �A��  .>���%? ;�

           B�� �� �	F0� ���� ��� �� ���G �������� � /��-����
� �� H����   I�JK ���4  I7   � 9  �� L�F=�  .       �'��G /��-����'
� �'��=�" M5�'�� 

(TBA)        �!� %� ()* ���� �� ��	F=� N�O ��            ��'� ���� �!� %� &� ���� %� ��>�� ����)PQ/P <P  .(   �������'�� ���'�� (FFA)  �� 

   �!� %� ()* ����  ����     �!� %� &� ���� %� ��	
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�4  TBA: Thiobarbituric acid 

�5  Free fatty acid 

�6  Conjugated diene  
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�>��3�� 	?�@ !A
 �#� )����� � ��;�
)Piclet, 1987; 

Simopoulos, 1997 . (� �*!��  �8� ���B#����  9!�* 

���*#:�
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!* +� � C�+��!D ��� +� ����  ���B +� �#!� 


 ��#+�3����
�$ �E$�!:�!F�� GH� � �+�� )Carlier et 

al., 1991(�� ��B� �8� %#����   )�8� C��; I
8 �9!* 

 
!* �<� ��� �  G�<�� ���=� � ����  =�<� #8��#���   J���: 

   =�<� ��;�
 ��=D#8��#  �8� K�#����     4�� I�B�� 9!�*  �# �

C�+��!D��� 4�� #  ���F � ����� � �   �L� +� �< ��; �� < )#M �# )

�>��=@ /��1 � ���� #>� �+ K�##� !�  �����)Hsieh 

& Kinsella, 1989; Harris & Tall, 1994; 
Garcia et al., 2003 .( 9��N��� O�!F� G��< +�P�� �


 Q�+ ����� ���M�� �           ��=�
 �O+�!�@ ��B+� G���< ������ 

��
�    �I�8���  ��R" �;��      �; ����� ��
 #3#���    � C���+��LS� 

���� =<�#K�� �� C��M�8� ���  ���;)Toledo-Flores & 

Zall, 1992; Richards et al., 1998; Lin & lin, 
2005  .(  

+��LS��  !D +� �  +	)  �3T�� O+�U �
 (   /��1 VM@ )LB

�>��  =@ � � ��� �  � ,����� �          +� ,��@ !�� ��
 ���� �;�


 ��8� ����B� ����3T�� ,���W#����9!��* ���* #:�
��;�!� � 

=<��!"#K��     ��=D ��8�� IB�� ��� 	�� �3�)    +� !F�� J��:

5A�# 8� J#����  ���� 9!*  ( � �#!	���3� � �      !�
 ��< ���;

<#M# �� !F�� C�+��!D )�  ���;�
)Hsieh & Kinsella, 

1989; Richards & Haltin., 2002; Aubourg et 
al., 2005 .( �1!
� 
 K��HH-� ��  �#    /���1 ��< ����!< K�


#;�#3#���  D � #	�;�5#3#��� ���!" #%���    X�
�+� +� ��(: 

8 �
#4�� J5#�Y���>� ##� !� ��<)Beas et al., 1988; 

Crupkin et al., 1988; Roura et al., 1990; 
Pagano et al., 2001 .( ��3T�� �+�� +� ��;�� ��4�N�

                                                 
 �� PUFA: Polyunsaturated fatty acid 
 �5 Rancidity 

����� # Z(Merluccius hubbsi)  � J
$ ��@!� �� +�

  '�� �� 6"+�	�   8 �< ��� K�A� # '��� J5+ ��	�   +���D+ !�
 

���!"#%��� �� �D�#!
�  D +� J#�� ����       )�8� !F��� ��3T�� 

)Roldán et al., 2005 .(
!* +��H�� ����� +�  ����  ��
 


!*�J0D +� &�
 ���>� ����� ## �� !�  ���<)Viviani 

et al., 1968; Bandarra et al., 2001( �

Aubourg et al., (2005) !F� K�5�� U J0D# �)� ���� 
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�+�� O��M� ����� ,�0D +�.  
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D# ��� ��#          '��� �� 6�" � J�
$ ��@!� +� K�+ ��	�    K��5�� � 

F��#   < !
 K� !#M# ��� )�         +� ��< �; I
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��   '�� !F� ��4�N� %+ ��	�   < !�
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4���3���  [1���; �� C��M���8� ���
 ����3T�� ,���W +� ����� 

=<�#8��#  K�)   " ������� ���
#  � ����8�#
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�#+�� ��  �8� Z# ��
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    ,��8 ���!�acdi (   Y5� !���8� �� �#    �3@+ Q+�!�" � ! �# K�

)+���8�� ����K�! (L���# K�+� � C���; �������� ���
 R��� C�SA

���� 8��;�   �+��A< f��: C�SA��� �  j
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W #��  K��!� 
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�A�=; f�T��  �  6]8  D #     ����; ���)� ��   !H� +��< %�   �� ��
# '

   ��T�� ,�W �
 ):�8#�(.        O��� ��
 6]�8 hgE`d   ):��8 

 
: )LB       A��� ���3B ���@!� �� +��   +� �   +���LS� ,��l�� 

���;. H-� m�8�!
#n ) Roldán et al., 2005 (D# ���-

��� ��� #  o��
 �
 K���� !H� �    !�
�!
 �
)hee  f!��  ( =�H�# '

   +� �C�;adE   ����8 �B+� # !D ��!S ��  ����; 	 .     K���� !�� +�

)C����� i   � c  �a  �e (  D o��
 �8#     ������3T�� �� 6�" ���� 

����� +�� k����� )���������3T�� �����@ O���� ���
 ge ���� ce 

$�#�H (  D��0� +�W �
�   8� '� �
 #     ����� � C��; 9��G ���� 

�+ !
 +�!5� �8 �
 !P� �+����; f�T�� K� .  
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��#D            R�� �
 K���� +� I; f�S�� +� ����� C�; 	�!D ���

   J��< �;�")              +� �!�##>� p#�� ,��H��� �� 6�" ��5�+�W �


  T�� �3T�� ��#D  ��
 C�A� �� (    �
�!H� O�� +�h    ��
 ):�8 

  C�SA����� J< C+���       );��L
 O+��� ��+�� � ��� ,!��< ���

) K�!�� �K�!L�(   G����� f�T�� )LB �      ,��H��� ���#3#�; ����

)D�� .         )<!�; �� C��M��8� �+�� ���#3#; ����Merck   ��
 

���!� �#L� /��1 �B+� !Y<��@.  

 �
!* 	#4�+�#�)���� 9!* ����#8�� (
 Q�+ �Egan et 

al., (1997) O+�U �
 ���� 9!* ����#8� +��H� � f�T�� 

��#�f!� �  Z#�4��    f!���#< !� +� �#8��      ��; K��#
 �
!*   .

 �����
 J#5A�������8�#" ��������� Q�+ n��
W!
 AOAC 

(1984)       G����� %�� ��!
 ��; %##��a     ��#D �� ���3� f!� 

     �
 C�; q!* ����ae         � C��; X����� K��<��	�� !�#4 ��#� 

   C+�3; %3��� ���< ��#8� �
 JU�@ C+�0: 6]8`g  ^��U 

  !����D�!�5]�8� �� C��M�8� �
 9�B +��H� �(Shimadzu 

UV-160, Japan)�� ,�W +�  rgcc  J�
�H� +� �!������ 

          ����!� )�;����� K���<� �	��� ���;.       ������� ����
 +���H� 

�; �
8�-� J
�H� ,��!D n�!W �� ��8�#" :CD = BV/w 

)B : +� C���; )��?�!$ 9���B+��H�gcc �!�������� V : +����H�

                                                 
 �4 FFA: Free fatty acids 
 �5 Grams of oleic fatty acid per Kg lipids 
 �6 CD: Conjugated diene  

 �K����<��	��w :��(��: �����3� K��) (Lugasi et al., 

2007.(  

  �#8� Z�+��#
+�
�#� +��H��)   �� ��#�  K�4��� f!��  ��#��4�

���� ��(: f!���#< !� +� ( Q�+ n
W !
(1991) Kirk 

& Sawyer +�   _ %   �#��8� Z#���8��!�< �!��� C+�0��:

C�����  �; �!#� .  %��'�         Q�+ m��8� !�
 );�� ����-�  

Clark et al., (1997)�; %##�� . Q�+ %�� +� g  f!�� 

    +� ���� );��b     �#8� f!� ��#�   %�8�)be %   �%��8�d %

9�   �!NH� g %   Z�+���!�< �#�8� (       �� 6�" �C��; C	#�u��3�

     Z�+�� )�#
�< +� �+��LS�)   ):�8 '#� O�� �
 (  C��M�8� �


     C+�3; %3��� ���< ��`g       ,��-� 9�B I�!v � C�; ^�U 

 � ��
 �8  !����D�!�5]�8� �� C��M�(Shimadzu UV-160, 

Japan) r���� ,���W +� i`e���; )��?�!$ !��������  . +����H�

       %��� � J�< ����S�+ ��'            !��� ���� ,���!D �� C��M��8� ��
 

�; �
8�-�: 

)+�	� +� )3=$ ( J< ����S�+ = Ai`e )!������( × ide 

    

i`e )!������(A : +� C�; C����1 9�B +��H�i`e!������   

) +�	� +� )3=$ ('� %��= J< ����S�+ × dg.d  ÷ aee 

       

C�����   6�8+��D O�
#<!� �!#��     !A� � 9�B '3�	<�� +� � 

  ,�W   ��� r��`a_.cgh   � `ic.cbc     �� C��M�8� �
 !������ 

 6����8+��D !���!�5]���8��)  ������]3<Perkin-elmer �

      ��5�!�� � K��34� o!�A� ,�0-�(         K� +� ��< ���; f��T�� 

    ��
� ��D 6�8+��D !���H��          ��
 ��
!* r�!���8� �� J�U�@ 

 Q�+Bligh & Dyer (1959) 6���8+��D � %#��#�� 

�
=�	  O+�U �
 RF = F/Fst
8�-�   K� +� ��< ���!� �

F :3� 6���8+��D����   �!A��� � 9���B '3�	<���� +� �Fst :

�8+��D 6�K��#\ ,��- O�M4�8) af!��!w#� ��#� !
  !�#4 

                                                 
 �7 thiobarbituric acid index 

�8  Fluorescence formation 

�9  excitation/emission 

�;  Perkin-Elmer Ls5B 

�<  δF(aq) 

�=  Relative fluorescence (RF) 
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 ������ ����	  
��/� �
��  (������ .   ���� ���������  �� 

 �����FR = RF393.463nm/RF327.415nm) RF393.463 :

 ��� ��������       ���� ���! �"�� # $%�& �' *+,/,-, # 

RF327.415 : ��� ��������           ���� ���! �"�� # $%�& �' 

*0�/,12 (34 ���  ��� 5)Lugasi et al., 2007 .(6'�'-

�78    ���9 �� 6��9 ;��� 	<�78 � �=���	     #� ��� >��?@� 8 

��6�� �' �=A�� B��78  + # , C0 C� D��� �'   ��E���SPSS 

11.5 ���9 � �� E .��F���  G��H�� # 53��      ;�I& # B����H� ��

�H4�6'�' J ����9 �� �7���# E �	 ��� �	  B���! 
(one-way 

ANOVA)             �� 6'��?��� ��� # ��� 6'��?�� 5K��' L���9 # 

 ��?M�� N#�	  J)*×1 (   6#�O #'    P@4 �� �Q # J�R� �	E8  �' 

���9 L��� ��IS	�T� '��� <	��?��O ���R B�.  

  

�����  

���� ����	
���	  

6�����O��8 M�4 � �#� U�� ��  ���� B�   ��M� �� �����  ���S L�� 

 K"4 V��4�  �7����� J8   Q B���O#' �        #' B�M '�' L�"�� B?���

     P@4 �� �Q # J�R 6#�O�	E8      ����' U#��4 P7 �� )��/�<P X

 JK���0 .(� �'�B������787���� �P��@4 �� ���Q ���	E8 �����T� 

�7����8  Q B��O#' �     �T4 '��=A�� ��! �' B?��	      '��� ;���Y ���

)��/�>P  C��[ 6�� X 0/� ± �/�   6�� X0  C,/� ± +/�   6�� X, C

�\/� ± �/�   6�� X+  C,/� ± */�(C   B��=� �' ��� ��78    �� J��R 

P@4�	E8        6��� ��4 L9 ���T� 0  �E��� 	  ��3� <���'8   ;���' 

)��/�<P������[ 6������ X C�*/� ± 1.0 C�#� 6������ X�,/� 

±,/�(.���IF�8     U�� B� B��=� ,   "7�M ��#� 6�� �    # B?���' 

  �Q �4 �]�	 ���9 L�	  �E�� �'�A� <	  <	  ;��)��/�<P  6�� X

, C +/� ± 1/1 6�� X+ C* ± 1/+.(  

34�� 4 5���������?	 �� 
�     6������ ^_�� L���` B� �O ���8 

 ���Y U
�aH�	 �M� B�����     b?�_� 6#�O #' �' L�   ;���' G

 � BM	     ��! �' U#��4 5+  ���IF� 6�� 8        �� # 6#��O ��7 �' � 5

6#�O �3� �7�   '�� ��')��/�<P(.     P@4 �� J�R B��=� �' �	E8 

 4 ���T����������?	  ��� 
�           6��� ��4 ���[ 6��� �� �0  �E��� 	 <

�3����'8 ;��' )    C��[ 6���+/�  X  6��0  C�,/� ± �/�(  ��� C

                                                 
 

�� Fluorescence ratio (FR) 

�E��	     6�� �4 L9 <+ �3� �   '��� ��') ��  6�,C 0/� ± */�  6��� X 

+  C�-.� ± +/� ����    ' L����� D�O 8 c��9  ��  M �' ��  D�O���

B�d`(.     P@4 �� �Q B��=� �' �	E8  � ���T� 	     6��� �4 ^_�� 5

0    '�� ;��Y )��/�>P  X C��[ 6�� �1/� ± 1/� 6�� X 0  C�1/� 

± 1/� (        6�� �4 L9 �� �Q  #,) 0/� ± */� ( �E���	  <	 ;���. 

���IF�8     6�� �4 B��=� +) �1/�  ±*/� ����    ' L����� D�O 8 

c��9�  M �' �� B�d` D�O�� (e4���8  4 �' ���������? �	  ��� 
� �

�	 '�K� '�A)��/�>P X JK�1 .(  

e4��   579 U��P7         ;���' U#���4 6#�O #' �')��/�<P(. 

 � �'� 7�� B��   P@4 �� �Q �	E8  ����IF� 8        6��� ��4 B���=� + 

e4�� � �	'�8    579 �' P7     '���� L�"� )��/�>P    C���[ 6��� X 

0/� ± � 6���� X0C 0/� ± 0/* 6���� X,C 0/� ± 0/*  6���� X+ C

*/� ± -/*  X)  JK�, .(    P@4 �� J�R B��=� �'�	E8 e4  ��� U��

  579P7  a@"� ��#� �      579 ���T� BS�O� C;����    B���� P7

   6�� �40   ��3� ��! B� ��'8    <7��M 	   ;���)��/�<P(   ���� C

   e4 L9 �� �Q��   579 U��P7       '��� ���f?�� Gb_)    C���[ 6���

\.� ± */* 6���� X0 C�,/� ± 1 6���� X, C+/� ±-/� 6���� X+ C

+.0 ± -/-.(  

   �������9 �������� ������������ ��������)FR = 

RF393.463nm/RF327.415nm (    P@4 �� �Q B��=� �'  8E�	�

      ;��	 <	�E�� '�=A�� ��! �')��/�<P  C��[ 6�� X �*/� ± 

\/1 6���� X0 C*/� ± +,.0 6���� X, C��/� ± 2-/1 6���� X+ C

�2/� ± 1*/,(C �      P@4 �� J�R B��=� �' ���	E8      6��� E& B� , 

���� �'	L����� ����78�����9 	���3� U#����4 <���'8 ;������ 

)��/�>P    C��[ 6�� X��/� ± 0.0   6�� X0  C�1/� ± 0/0  6�� X

, C�0/� ± 2.0 6�� X+ C�2/� ± -/� X) JK�*.(  
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 ���
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   7 ^_�� L���` B���#��� ��S E�       �' L9 ���T� BM '�' L�"� 

B��=��78   P@4 �� �Q�	E8 �  ��    '��� �?")��/�<P .(   6��� ��

    6�� �4 ��[+       P@4 �� �Q # J�R B��=� �' � �	E8   4�4 B��  �� g

�-�/� ± ,\.�   B� �1/� ± **/�  X��/� ± 1-/�    B�� \�/� 

± 12.*  h�#� D�O � �� 
�  M �' ��  ���S D�O���    '��� ) JK��  

� .( ��?�� �'8  ����9 	 � < ��  ��� L�E��7�8      #' �' '��9 $��S 

  �3� U#��4 6#�O���'8    �E�� �� ��� C;���� 	  ���IF� U�� <8 

  �4,  � C6��  ��         P�@4 �� ��Q B���=� �' L9 L�E� �	E8  �E��� 	 <

�3����'8    '�' L�"� )��/�<P  X*/� ± */, .(   J�R B��=� �'
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����� � ��	 
���  

���� �
���
����  

�4jR��78   _�� �' '�&�� � 6����� O��8  ��7 8     B�� k����� 

K"4� �7���� J8  Q B��O#' �  B?��)   6�� �����,  � �' �  7��� B�� 

 ��#�Q ��]M�   P@4 �� J�R �	E8 (   U#��4 B� ;�� 5K=� ��78 

'������87�� �' '�����&�� ����� �������� k�������� L�. �'   

TH4� �7 l8  � B?�%O �      � �' ^@"� ��#� '�&# D�` E �� L�E

Q B��O#' ����� B?��    ;��� 6��� 6�7�"��)Aubourg et 

al., 2005 .(_���� L�TTH� �� �   34 B�M ���� 6'��M L� ��� 5

�7����8  Q B��O#' �  ��_ ^_�� CB?���  ��� ;I& 	��� M � ��� 

�� � ;�	 �7���� ��8  �Q�� B��O#' 	     ��� �� # 6'�� ���	 M�4 ��  U���

� <�M�#� ��7')Shimasaki et al., 1997; Cho et 

al., 1989; Aubourg et al., 1995(.��� ��m�7 B� 8 

e4�� �#� U���  O 6����� CB��8 �7���� 8  Q B��O#' � � B?��� ����4

�n� ��! B�	; "�@��   '��� 6'��?��� )Sergent et al., 

1993; Vossen et al., 1993(� C	   B���O#' ����� ���7 ��

Q� ��� B?���  �M� �� �����  �� �� L�	 M�4 ��   6'��� <�M�# U��

;�� .   �E�� C�n�m B3��o� �'	 �7���� <8  Q B��O#' � ! B?��� 

���IF�8 � � 7�� B��   ���#�Q ��]M �     P�@4 �� J��R � �	E8   B�� 

  � �=A�� U��[� � ����4� �M� �F������� �#� L�� � B ��  �' �?"

�	� B� ;��� 6#�O 5�P@4 �� �Q B��	E8���� .  

34�� 4 5���������?	 �� 
�     6������ ^_�� L���` B� �O ���8 

���Y U
�a���H����	����M� B��������� L���������.�E����� 	 <

4���������?��	���� 
�� �' ��7���� B���� L���4 (Thunnus 

thynnus)    ��! �'0\  ���IF� �#� 8     '��� JK�� B�   6���

) ?���� B&�' ��[ �'�'��F) (Selmi & Sadok, 2008( C

7�� �'� '���� 	 5(Sardinella gibbosa)  �� ��Q 0� 

�����IF� �#�8 �' ��	 p)Chaijan et al., 2006 ( �' #

7��������M �������K�8������=A��  (Clupeonella 

engrauliformis) ��! �' 0\  6��� (Rezaei et al., 

2007) � �   ;�� 6�� 6�7�"� E. �E�� 	 � <	  ?� ^_�� 5�  B�A

�E��	  ���Y U
�aH� < �	  ��M� B�����   7��9 ������ L� ��  # �7�

��	�7��� �8 �� ���� �  �����)Selmi & Sadok, 2008 .(

4���������?	 �� 
�  � �' ��     ���#�Q ���]M B���    B��m�� #' �'  

    P@4 �� �Q # J�R�	E8  �E��� 	  <	 ;��� .     �' '��&�� jR���4

6�����O��8 � 	     6�� �' ^_�� 5,)   ��#�Q ��]M �'�    �� J��R 

P@4�	E8 (          Q B���O#' ����� B�� k����� jR��4 ������  CB?���

      ���� V�4�� B��=� U#��4 B� ;�� 5K=� . ���Y U
�aH� �	 B

�M������     M�4 q���� �� ;�� 5K=� L��    � # 6'�' <�M�# U�� �

 '������ B?������M L9 �������T�)Namulema, 1999 .(

Aubourg (1999)� �  ����T� BM '�M L�TBA� �' �  B��

7���� ���=A��� Blue whiting (Micromesistius 

poutassou)  ��' �' 8 0�r   # ,�r  ?��� B&�' �   6�� �4 '��F

� �E�� 	         6��� �4 L9 �� �Q # <01    �� <7��M �	     D��` # ����

       ����T� �' ^@"� ��#� '�&#TBA   �� ��    M�4 L��K�� B �� g

 ���Y U
�aH�	 �M� B�����  h4#�Q �� L��   K"�4 # 5� �Q J�  ��=

'�' ;����� . �����T�TBA7���� �' � ���=A�� Coho 

salmon (Oncorhynchus kisutch)& �� B��M C��� 6�

�?H�8 ?�9 ��M�� %e4 L��	            6��� ��4 ���[ 6��� �� '�� 6'�M B

  �3� U#��4 P"�� ��' 8   ��m �' C;���� �        ��4 L9 �� ��Q B�K

 6��01 ��� �E	 <	  ;���(Ortiz et al., 2009) .� �' �� L�

  ��K��� >�?@� q���� ��78     ��M� �� J�[�m �����  ���S L�� C

4���������?	 �� 
�   M�4 L���` B� ��     ���� P3! �� �Y�� g�  �� 

����M������ ;����� 6����� B?_������ L�)Kurade & 

Baranowski, 1987; White, 1995 .(Roura et 

al., (2000)6'�M N��EO  BM ���0� �#�  ����IF� �� �Q8 

  ��?M� C���=A�� U����[ B��������	� 5� 7���� B����7 ��� 


(Merluccius hubbsi)  � P�@4 �� J��R B�m�� �'  �	E8 

���8 6��4��'   s���m L��         P�@4 �� ��Q B���=� �� ��4� �	E8 

��  ����)Roldán et al., 2005 .( ��?�	� i �	 �TTH� 5� 5

��	  '�T� ����?� �	 � �� 4 �?"���������? �	  ��� 
�   � �' �� ��  B��

 ��]M��#�Q�P@4 �� J�R �	E8n�4 ��7' t.  

T�TH4U�   6'�' L�"� ���R   J=` BM ���      # �	�%�u '���� 8�#9

    579 J	��4 g�� �	��=�� 8�7��=�4 P7      ���u 5�79 B�� P7 

��  ���'�O)Chaijan et al., 2005; Turhan et al., 

2004; Schricker & Miller, 1983 .(Benjakul, 

& Bauer (2001) ��?H� BM ��'�M L���   5�79 8� P�7 # 

  ��uP7   ����' s�K3� Bo���  .   ��u 579P7   	 L���` B� �  �� �K

`����� [� J���  �M������������ S L�����  �O ��   6��� N��E

���; )Hsieh & Kinsella, 1989; Huang et al.,  
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��
 �� #�)Aubourg et al., 2005 (  ��3�� D����
.  E��% 

 *5FG)1 *5FG� <���3&	 �) (Chaijan et al., 2005  �� �

;�� #�H�� 	� <�%��� 1 & ��3&	 *5FG � �� <�)Schricker 

& Miller, 1982 (� ��� 	
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 $ �	
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'���)
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$ ���3��)Aubourg, 1999; Aubourg et al., 

2002 .(  ���V% W����
 ����Aubourg & Gallardo 

(1997) T B�1 � ��1 ��     ��1 ��� <&XG T89�	�5) .���  .���

R&
����%�I & *�����3�% *$����
 7
 ��
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)Aubourg et al., 2005 .( 
����9�� ��1 	� .&��A1 � �� �
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Abstract 
This study is aimed to investigate the effect of spawning on hydrolytic and oxidative rancidity 

development in fish fillet (pre- and post-spawned cultured common carp). Thus cultured common carp 
prepare at two different gonadal stages at two different times of the year (pre- and post-spawned fish in 
11 June and 18 August 2007, respectively) was studied during frozen storage (-18˚C, up to 6 months). 
Oxidative and hydrolytic analyses were performed in frozen fillet at months 0, 1, 3 and 6.  Pre-
spawned samples showed a higher second lipid oxidation index (Thiobarbituric acid index) than its 
post-spawned counterparts during frozen storage. Pre-spawned common carp showed a lower (p<0.05) 
hydrolysis development (FFA) than its counterpart from post-spawned. Conjugated diene increased 
during storage in pre-spawned samples significantly (P<0.05) but in post-spawned fillets did not show 
any significant difference. Results of fluorescence assessment proved to be lower (p<0.05) in fillets 
from Pre-spawned samples than its in fillets from Post-spawned samples. Fluorescence formation in 
pre-spawned samples did not show any significant differences during frozen storage.  Heme iron 
measurements decreased in post-spawned fillets insignificantly (P>0.05), but in pre-spawned samples 
did not show a clear trend during frozen storage. According to some indices of lipid quality (such as 
TBA and CD measurements), pre-spawned common carp fillets showed a higher variation during 
frozen storage. 
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