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 U'(KG'±;<=G�<
 (i.'/C- _X'/C 

Pb 
���. 67/2 ± 63/2 33/8- 01/0 

/<�� nd 012/0< 

Zn 
���. 3/196 ± 8/217 3/415-3/70 

/<�� 46/0 ± 40/0 80/1-nd 

Cd 
���. 07/1 ± 63/0 00/4- nd 

/<�� nd 004/0< 

Cu 
���. 042/11 ± 85/10 00/13-30/2 

/<�� 007/0 ± 0132/0 023/0-nd 

Co 
���. nd 004/0< 

/<�� nd 004/0< 

Ni 
���. 84/0 ± 41/0 33/3- nd 

/<�� nd 048/0< 
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*�� ���
 �G�H  ��<N
 U'(KG'±;<=G�<
 (i.'/C- _X'/C 

Hg 
���. 16/0 ± 30/1 67/1- 05/1 

/<�� 75/0 ± 26/1 69/2-nd 

    nd = not detected                                                                                                          

 .�#K4-  ��� j���� ��� � �kK (�� �- ��N�"H) dl� 2,#! �N!
"�� ��� � ���� %
)���  ��	
 ��
� ��

���H� %
)  �� N���� %
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- �� � � #�$� �)
�. 

TL FL W Zn Fe Cu Hg    

1        �=�#[�� Z
(W TL 

        �'� ��N
 �e�  

99/0** 1       �=�#[�� Z
(W FL 

0        �'� ��N
 �e�  

895/0** 916/0** 1      �=�#[�� Z
(W W 

0 0       �'� ��N
 �e�  

087/0- 037/0- 075/0- 1     �=�#[�� Z
(W Zn 

594/0 82/0 647/0      �'� ��N
 �e�  

118/0- 079/0- 053/0- 552/0** 1    �=�#[�� Z
(W Fe 

468/0 626/0 745/0 0     �'� ��N
 �e�  

256/0 236/0 289/0 201/0- 058/0- 1   �=�#[�� Z
(W Cu 

111/0 143/0 071/0 231/0 723/0    �'� ��N
 �e�  

273/0 228/0 117/0 275/0- *362/0 217/0 1  �=�#[�� Z
(W Hg 

088/0 156/0 473/0 086/0 022/0 179/0   �'� ��N
 �e� 

 

_. ��^:TL  ,   ���� ��^ :FL ,   �$� :W 

*   �e� �� �'� ��N
05/0    )**   �e� �� �'� ��N
01/0 
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          �'� ��N
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980/0 ** 1         �=�#[�� Z
(W FL 

0          �'� ��N
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885/0 ** 905/0 ** 1        �=�#[�� Z
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0 0         �'� ��N
 �e�  

 
102/0  087/0  233/0  1       �=�#[�� Z
(W Pb 

652/0  701/0  297/0         �'� ��N
 �e�  

 
149/0-  044/0-  033/0-  215/0-  1      �=�#[�� Z
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 �e�  

 
065/0  141/0  23/0  152/0  642/0 ** 1     �=�#[�� Z
(W Fe 

775/0  532/0  304/0  499/0  001/0       �'� ��N
 �e�  

 
109/0  08/0  087/0  428/0 * 09/0-  171/0-  1    �=�#[�� Z
(W Cd 

63/0  722/0  7/0  047/0  69/0  447/0      �'� ��N
 �e�  

 
*021/0-  05/0-  037/0  507/0 * 055/0-  06/0-  326/0  1   �=�#[�� Z
(W Cu 

926/0  824/0  871/0  016/0  808/0  79/0  139/0     �'� ��N
 �e�  

 
238/0-  217/0-  296/0-  308/0-  32/0  158/0  103/0-  053/0-  1  �=�#[�� Z
(W Ni 

286/0  332/0  181/0  163/0  147/0  483/0  648/0  816/0    �'� ��N
 �e�  

 
431/0  343/0  407/0  056/0-  251/0-  166/0  102/0-  153/0  141/0  1 �=�#[�� Z
(W Hg 

056/0  118/0  06/0  804/0  26/0  46/0  653/0  498/0  532/0   �'� ��N
 �e�  
 

_. ��^:TL  ,   ���� ��^ :FL ,   �$� :W 

*   �e� �� �'� ��N
0.05    )**   �e� �� �'� ��N
0.01 
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 � m=�% �� �&�N� 

 ����� ;
' T
��G v��' (A ��J+ �A >'*�� (i.' 2l�` ���(W(<` >'*��)��<B � �<
��. )V(� ( ���
 ��

��A /<�� ���
 $' �<A ���..  T
��G  U?�+' ;
' �4 ��
$Y '� �'� ��1G �'� ��N
)05/0<P .(Evans  �

�'��0��2005) ( �� '� ���0 Y >���4 )>����
 �
'9` q�e� �� �� �G�H Z�`' �. /G�(. 8�'*H ��14�N-�e
 ��

 )�e<K
 ���(�
'��� )�0
,�-�<A ���(<Q�
 �� �'�4 �
 '(GY _<-� �. /��� �
 ��1G �� �/�
RY b�	4 �'*<


���G �	�#B ���
 ��� �G�H ��=�#
$ � �,�-�
*<�. ��i
 �'��NA���. ���
 �G�H @
 ���� /<�� ���
 � �'�+ 

�����GY  �. ��eG��� '9- )2�' VY ���� $' (�1<A V��� �� >'*�� ;
' b�	4 (=
� ��� $' � / �A �
 @
,?����A �

2�' /<�� ���
 $' �<A ���. ���
 �� >'*�� ;
' b�	4 �'� ��1G c<jK4 ;
' T
��G) ��/B3 (. 

 ����� �'��0�� � ���'� �N-�e
1387  �. �'� ��1G �X(  �<C�G�� ��<B �'*<
 (i.'/C)��AY(<
' �je�
 ( ���A

2�') �'��0��� ���'�)1389 .(�N-�e
 ;<�S��Anan  �'��0�� �)2005 ( �� ��<B 2l�` (�1<A b�	4 (=G�<A

 (W�C c<jK4 �A�1
 �. 2�' ���A �A(` �<C�G  �A 2[#G �*+ ��
�� �A��B �$�C �X(  �<C�G �� �/  /<L ��<��


/ �A �
. 

 ��<B 2l�` �'� ��1G T
��G 2��
 �
'*�' ���. � /<�� �G�H �� _. ��^ �
'*�' �A) ;<A 2[i
 �=�#[��

_. ��^ � ��<B 2l�`)(��'/B4 �5. ( ;
' �. 2��
 �
'*�' *<G �H��-Y >/  ���
 ��^ �
'*�' �A (=
� ��<A �A

 �A �	<�G c<jK4)2004,Blackmore  and Wang (; ��'$ ���X � ��C'�)1387 ( �� ;<�S�� � (=
� ��<��
 ��

 �*+ ��
�� �
?^ ���. ���
) )�'��0�� � Z#G �G'�*
1385 (��'� 2jA�e
 . 

(Jezierska and Witeska,2001)  ���
 �� >'*�� �e� �� ��#<��.' (i.' �� ���N
 ��eA /G�(. 8�'*H

(A'(A Z<4(4 �AZn>Pb>Cu>Cd>Hg / �A �
 . ���. ���
 �� (W�C c<jK4 ��)Zn>Cu>Pb>Hg>Cd ( �

 /<��)Hg>Zn>Cu ( �� ��<B *�� /<�� ���
 �� �. ���eA 2�' ��(. (<<Q4 �/�A �j[^ �� ��<B *�� ��0


2�' ���(H �'(X �e� ;
' �'/�A'. 

 ���(W (<` ;<=�� >'*�� U?+(A n
 � ��� ���(W >'*�� 2l�`)��<B � )�<
��.( �'�'/G��#� $' �+(A �� )

*�' �A ��<��
 � �
�
��/A�
 �
 ���. (�� ��^ �
' . ����' $�<G )�Y _<-��� �Y  2�' / � ;<�� �� (L��� ;
' �A

)2002 ,and Marcotrigiano  Storelli  .( �� ��#
$ 2 �[G' _<#G��� �'�'� �" (H' ��<��� � ��� (L���

 >'*�� ��� >'(f' ���. �� �(f�
 �jG >'*�� ;
' /�� �
 ��1G (<+' >�j<jK4 �
' )/��#� �/G$ >'��B�


  /G�'� ��<B ��JPA ���(W (<` ;<=�� )2001  ,  Mercola and Klinghard .( �*B ��<��� � ���

 ��GY � �� �9Q
*
� ��#<� �e� �
'*�' �� �. /G�  �
 V�#K
 �/G$ >'��B�
 �/A ���(W ��� �'/<#.'

/��. �
 ��
' ����' �jG �Y �<KL �(.��. � ���
')2004 ,Hamilton .( � ��� �A ��<B ;<A �1�0��(A �N-�e


�*AY �'�'/G��#� �� �(4 ��(�#H ��eA ��<��� ) 2008, .et alSeixas  ;2007, .et alYang   (�L ���(H >�

2�'  . � ���
 /<�� ���
 ��p� 2��A �� *�� �� ;
' ��0��(A �. �'� ��1G ��� � ��<B �=�#[�� ��
$Y ���(A
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 �'� ��N
)28/0- =r  (2�' . ��1G �=�#[�� ;
'�'�  $' ��� ���(W *�� 2l�` �
'*�' �A �. �'*<
 (<` *�� 2<��

��  �
 ����. ��<B ���(W. 

��G T
 �'/N4 �A ��A(
�	�� ���
 ��� *�� ��$' �+(A  ��<��
 ��o. �'�G' )Cyprinidae ( ��<��
 ���. � )

Mugilidae (��� ��/B �� ~��P
 �
�<�'(QB c^��
��)6 �7  (2�' �/  t�� . �B�4 �A��X�' )��/B6  ( �'*<


/
Y 2�/A ��� �G��G �� *�� ;
' (
��j
 �A � *<"�G �*+ ��
�� /<�� ���
 ��p� ��  V(� *�� �A��B _C'�� _.$' �

/
��G �
 2jA�e
 �*+ ��
��)(Anan et al,2005 . �*+ ��
�� /<�� ���
 �� V(� *�� �'*<
 (W�C c<jK4 ��

��/B �
�<�'(QB c^��
 (
�� ��  ��<��
 ��o.(
�� �  �A��B @<�G?4Y /<�� ���
 �A �#
�j
 ��) 6 ((��.;<<N4 

/
�(H)1387  .(�
' �'/j
 ��/B @
��A �$�� ���. ���
 �� *�� ;
') 7 ((4R�A (
��j
 �'�'� )63/2 �(H (A �(H�(0<
 

@1+ �$�(   �
?^ ���. ���
 $')Liza auratus  ( �A��B @<�G?4Y � �*+ ��
��)Liza aurata ( �(��. 2l�` �

 ���. �A 2[#G�(�#.�+ )(Mugil cephalus ���. �G�H @
 � �G'(�
/
 ��
��)Mugil sp. (��A (J
 ��!AY �� .

 ��/B��)3  (�(��. ��<#A (
��j
 �*+ ��
�� /<�� ���
 ��p� �� n
 � ��� *�� �'*<
)0/40  �0/0132 

@1+ �$� �(H (A �(H�(0<
 (�*+ ��
�� �A��B _C'�� _. ��� �G��G �A 2[#G)et al,2005  Anan ( (
�� �

�� ;
' 2l�` �-� )/�� �
 ��1G '� �
�<�'(QB c^��
 ��/B  @
��A �$�� ���. ���
 �� *�� )7 ( �(4R�A (
��j


�'� ��1G �
�<�'(QB c^��
 (
�� �� �� �G�H (
�� � �*+ ��
�� �
?^ ���. ���B$' �� �G�H (
�� �A 2[#G. 

 (
�� �A�1
 � *<"�G /C �� �G��. c<jK4 �� /<�� ���
 ��p� ��  �<
��.� 2-�[. ) _0<G  >'*�� b�	4 �'*<


�=�#
' c^��
 (
�� ��  ��<��
 ��o. ��'�G�+ ��� �G�H (
�� �� �!GY �'*<
$' (��. � �*+ �A��B �$�C c^��
 ��!�

2�' �AY ._0<G >'*�� b�	4 �'*<
 �0<-�C ��0/41 �<
��. �0/63  ���
 ��p� �� @1+ �$� �(H (A �(H�(0<


@
��A �$�� ���.)Liza saliens (2�' (�1<A �
�<�'(QB c^��
 (
�� �� ���. ��� �G�H (
�� $' . ��<B 2l�`1/26) 

@1+ �$� �(H (A �(H�(0<
 (��  �$�C c^��
 ��!��=�#
' (
�� �A �#
�j
 �� �*+ ��
�� /<�� ���
 �G?p� 2��A

2�' ��'� ��1G (��. �(
��j
 �A��B .@
��A �$�� ���. ���
 ��p� �� (J�� ;
' �'*<
1/30)  �(H (A �(H�(0<


@1+ �$� (2�'(��. �A��B @<�G?4Y �� �� �G�H (
�� $' *<G. 



     ����� ��	
 ���
��
�� ���� � ���� ���/�� �����/����  ���!"/���#
$ 91 
 

.�#K6 -  
��� [�N\� n
<� �� (
�)
���o/ ���	
 ��
� �� ����� ����� %
) �]�1 ���
<�)  � 0 �� 9��

0 � (��  ' (
) Z)�p-�� �� � S�
N� `
�� �  2
6 Z)�p- S�
N� 
� 

�N-�e
 ���
 �G�H 
 �je�


(QB�
�<�'  
Hg Cd Co Ni Cu Zn Pb bA��
 

Rutilus fresi kutum 

(/<�� ���
) 

 ��AY q(�

���� 
0016/0  004/0 < nd 048/0 < 013/0  040/0  012/0 < 

 �G��. c<jK4 

) ���1387(  

Rutilus fresi kutum 

(/<�� ���
) 

 _.

 _C'��

 �A��B

 ��
��

�*+ 

19/0  001/0  009/0  - 01/1  2/17  008/0  
Anan  

et al,2005 

Rutilus fresi kutum 

(/<�� ���
) 

@<�G?4Y 

�A��B 

)�<G�o�'(  

- - - - 69/3  99/37  - 
Zeynaly  

et al,2009 

Cipirus carpio 

(�-��N
 ��o.) 

@<�G?4Y 

�A��B 

)�<G�o�'(  

- - - - 39/3  81/73  - 
Zeynaly  

et al,2009 

Cyprinidae 

)��'�G�+ ��<��
��o.(  

 �"�
��

 �'��B

)V(H'$(  

- 10 - - - - 125 
Bosnir  

et al,2003 

Abramis brama 

(�<� ���
) 

 /�

 n
$��[
$

)���#!-(  

- 08/5  - - - - 9/16  

Dobrowolski 

and 

Skowrońska, 

2006 

 

Rutilus rutilus 

(���. ���
) 

 

 /�

 n
$��[
$

)���#!-(  

- 2/4  - - - 5565 2/27  

Dobrowolski 

and 

Skowrońska, 

2006 

 

Cipirus carpio 

(�-��N
 ��o.) 

 

 /�

 ���4�4Y

)�<.(4(  

nd nd nd nd 23/2  72/9  nd 

Karadede 

and 

Unlu,2000 

 2
?�– >��?^' �'/j� �/��� ��1G. 
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*  )@1+ �$� �(H(A �(H�(0<
( 

.�#K7 - 
��� [�N\� n
<� �� (
�)
� .
$/ ���	
 ��
� �� ����� ����� %
) �]�1 ���
<� ) d�6 �

0 �  � 0 �� 9�� �R� (�� (
) Z)�p-�� �� � S�
N� `
�� � 

�N-�e
 ���
 �G�H �
�<�'(QB �je�
 Hg Cd Co Ni Cu Zn Pb bA��
 

Liza saliens 
 V��B _C'��

�*+ ��
�� �X(  
0013/0  631/0  nd 409/0  83/10  81/217  63/2  

 c<jK4

�G��. 

) ���1387(  

Liza auratus 
 �A��B _C'��

�*+ ��
�� 
 32/0  07/3  - 00/1  33/14  31/2  

 )�<G �����

 ([	G�  ��<
'

 ���'� �

1382 

Mugil auratus 
 �A��B _C'��

�*+ ��
�� 
- - - - 14/3  46/43  - 

Zeynaly 
et al,2009 

Liza 
aurata(Bacuta) 

@<�G?4Y �A��B 

)�<G�o�'(  
013/0  030/0  - 070/0  5/0  07/60  03/0  

Usero 
et al, 2003 

Liza aurata 
(Lieber) 

@<�G?4Y �A��B 

)�<G�o�'(  
013/0  021/0  - 024/0  6/0  41/8  03/0  

Usero 
et al, 2003 

Liza aurata 
(San Carlos) 

@<�G?4Y �A��B 

)�<G�o�'(  
010/0  013/0  - 021/0  2/0  87/3  04/0  

Usero 
et al, 2003 

Liza aurata 
(San Juan) 

@<�G?4Y �A��B 

)�<G�o�'(  
010/0  018/0  - 023/0  4/0  10/3  05/0  

Usero 
et al, 2003 

Mugil 
cephalus 

 �X(  ��� 

�G'(�
/
 
- 66/0  - - 41/4  39/37  32/5  

 Canli,& 

Atli,2003 

Mugil sp. (J
 ��-�� /� - 73/0  - - 7/5  16 6/6  
Mansour 
& Sidky, 

2002 

Liza abu 
 ���4�4Y /�

)�<.(4(  
- - nd nd 36/1  74/7  - 

Karadede 
et al,2003 

 

 2l�` �#
�j
 2!B��'/G ��B� �/C'� �'/j
 ��'/G���' �A ;<=�� >'*�� .��
$��  �� ~��P
 ��� 2-�� �

��(. ;<<N4 �
'9` �'�
 �� �� �/�
RY ;
' 2l�` �'(A '� �4����
 �����'/G���'  /G') )�'��0�� � ��<�'(A'1391 .(

 >'*�� ��� ��'/G���'  �A �G��. c<jK4 T
��G)�1PA ��[��' ��l�
 �A ;
'(A��A ��
$�� )����' �
��K4' �� ;<=��

 �
'9` �'�
 � >?<  � �$���1. >�'$� ) �<-'(��' 2 '/!A ;�	G' )�$���1. ��A�'�+ ��
$��) �G�!B 2 '/!A

��/B �� ��'� � '9` ��'�' � �
����' ��1. /�"� ���#�=G')8 (2�' �/  �#
�j
 .  �. �'� ��1G �#
�j
 ;
'

<
��.)_0<G) n
 )��� >'*��(
��j
�*+ �A��B �$�C /<�� ���
 ��p� �� ��<B � V(� )�)��AY q(� �je�
 ( *<"�G

 � �$���1. >�'$� ) �<-'(��' 2 '/!A ;�	G' ) �G�!B 2 '/!A ��
$�� )�
����' �
��K4' $�	
 /C $'(4 ;<
�� � ���A

 (=
� ��1. /�" � ��'� � '9` ��'�') ���#�=G' �
'9` �'�
 � >?< )'�)��. ���)/��
$�<G n<a�� � ����G (��A. 
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�����'/G���' �A ��<B b�	4 @
��A �$�� ���. ���
 �G?p� 2��A ��)MAFF ) FDA)EC  )WHO1( _0<G )

 ��'/G���' �A)WHO( ��'/G���' �A n
 ))FAO (/
��G �
 2jA�e
 . *�� �����'/G���' (
��j
$' (4 ;<
�� V(�

)NHMRC)MAFF )WHO ( (=
� ��1. /�" �)�� )/��
$�<G n<a�� � ����G'� )��. � ( �-� /  ;<<N4

 $�	
 ��/C $' (4R�A �(
��j
) FAO )EC  (�'� ��1G . (4 ;<
�� @
��A �$�� ���. �G?p� 2��A �� ��� *�� b�	4

/  �(<H �$'/G' �G�!B ��A�'�+ ��
$�� $�	
  �'/j
 $' (4R�A � �G�!B 2 '/!A ��
$�� $�	
 ��/C $' . b�	4 �'*<


�<
��. *��  �����'/G���' ��/C $' (4 ;<
�� @
��A �$�� ���. ���
 �G?p� 2��A ��WHO  �FAO� MAFF  �

New Zealand  �Hong Kong  �Denmark   �����'/G���' ��� $' �/  ;<<N4 $�	
 ��/C $' (4R�A �EC 

�NHMRC ��/B/  ;<<N4 n<a����1. � )8.( 

 

.�#K8 -   ����� ����� �a�1 ����
�� ���
<� (
�)
�).
$/ � #�$� (��� %
���).
�1387 ( �]�1 #6 
�

 ����� ��� #�: �
&�) � 
�4� N�� �!�#k� �H&�� 7��
kK �!�#k� %
)���#�
N�� `
��  �) (... � 9�� d�6 �

 ' (�� 0 �  � 0 �( 

 ��� ��
$����'/G���' 

����1.� �G�!B 
Hg Pb Cd Ni Cu Zn b[�
 

WHO1 5/0 5/1 2/0 4/0 - 150 

Biney & 

Ameyibor,1992; 

Madany et al.,1996 

FAO - 5/0 5/0 - 30 40 FAO,1983 

EC(European 

Commission) 
5/0 2/0 05/0 - - - EC,2005 

FDA2 1 - - - - - Ruelle & Henry,1994 

NHMRC3 - 5/1 05/0 - - - 
Maher,1986;Darmono& 

Denton,1990 

MAFF4 1 2 2/0 - - - 

Merian,1991;Radojevic 

& 

Bashkin,1999 

New Zealand - 2 1 - - - Nauen,1983 

Hong Kong - 6 2 - - - Nauen,1983 

Switzerland - 1 1/0 - - - Nauen,1983 

Denmark - 2 - - - - Huss,1994 

 *Caspian Sea )@
��A �$��(  

 (Liza Saliens) 
0003/0 632/0 152/0 096/0 60/2 27/52 �G��. c<jK4 

 *Caspian Sea)/<�� ���
 ( 

Rutilus frisii kutum 
0003/0 012/0< 004/0< 011/0< 003/0 097/0 �G��. c<jK4 

*/  �[��K
 (4 �$� Z#C(A  ����'/G���' �A �#
�j
 �'(A �G��. c<jK4 T
��G.-  )([�N
 >��?^' �'/j�1- )�G�!B 2 '/!A ��
$��2-  )��'� � '9` ��'�'3 - )�<-'(��' 2 '/!A ;�	G'4- 

���#�=G' �
'9` �'�
 � >?<  )�$���1. >�'$� 
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 (e+ _[<� ���Y(A v��' (A  2
?� (e+ �A�
$�') THQ (Target Hazard Quotient $�� 2[#G ��N
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