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��กก���"�#���*.��������������/�������$�/�.���� 11 0�"� 78 /������� ��ก
�����	�ก�� ��� 32 0�"� 229 /������� ��ก����� !����� ���$&����*����ก��$!����������ก�����
�������	�ก�� 0�����4���56�"ก��� 78� )����#� �.6. 2550 ������������������
/����� !����� 
0�����4��ก&�'����). 78� ����#� �.6. 2550  �	������������������ก�����	�ก�������ก
����� !����� ��;���0��� 0.005 < 1.245 ��� 0.010 < 1.125 �ก./กก. ��.�?�ก /���!���	 ����@���� 
0.213 ± 0.277 ��� 0.108 ± 0.151 �ก./กก. ��.�?�ก /���!���	  ����	������$�$�����4 ���
��"��
8 �/��
���
��$�/�.� !�  ��4������	ก�	�ก(B.��/�C��
�� EU (2006) G8��ก!�*���*%H���ก"� 0.5 
�ก./กก. ��������H �ก��%�����ก��������H�%H���ก"� 1 �ก./กก. �	����������	�ก��$����*I���
���H���ก"��ก(B. �ก��%���ก���� (Caranx tille) ���������@���� 0.886 ± 0.147 �ก./กก. ��.�?�ก    
$�������ก����� !��������������������@������ก #4� ��� !���กH�% (Sphyraena barracuda) 
��@���*�����*�%�*�; (Alopias superciliosus) �����ก��J�������	 (Xiphias gladius) ��
#���@���� 0.942, 0.527 ± 0.247 ��� 0.431 ± 0.352 �ก./กก. ��.�?�ก /���!���	 �/��� � 3 0�"��� �M�
����ก���  �������#���ก"��ก(B. #4� ��ก������ก��� (Epinephelus coioides) 0.519 ± 0.027 �ก./กก. 
��.�?�ก    ��กก������"�$��$���#����$���� (HQ) ����"��(���'����ก��	�"J'#/��
$���*. (PTWI) �	������������	�ก�� 5 0�"� �����#�� HQ > 1 #4� ��ก���� ��@���*�����
*�%�*�; ��ก��J�������	 ��@���#��	���� ������;���/�J/ (Thunnus obesus) J����#�� 
HQ ����ก�	 4.76, 2.76, 2.57, 1.35 ��� 1.08 /���!���	 �����#�� PTWI ��� 0.12, 0.21, 0.22, 0.42 ��� 
0.53 กก./$���*. /���!���	 $!�*��	#������� !�*��ก�@���� 60 กก.  ���������ก����� !����� 5 0�"� 
�����#�� HQ > 1 H�%�ก� ��� !���กH�% ��@���*�����*�%�*�; ��ก������ก��� ��ก��J����� 
(Istiophorus platypterus) �����ก��J�������	 J����#�� HQ ����ก�	 5.06, 2.83, 2.79, 2.49 ��� 
2.32 /���!���	 �����#�� PTWI ��� 0.11, 0.20, 0.21, 0.23 ��� 0.25 กก./$���*. /���!���	 $!�*��	
#������� !�*��ก�@���� 60 กก. 
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Abstract 

 

 From fishery resource surveys, 78 fish samples of 11 species from Bay of Bengal 
(November to December 2007) and 229 samples of 32 species from Myanmar Waters (February 
to March 2007) were collected to determine for mercury (Hg) contamination. Total Hg in fish 
flesh from Bay of Bengal and Myanmar Waters ranged from 0.005 to 1.245 and 0.010 to 1.125 
mg/kg wet wt., respectively, with the average of 0.213 ± 0.277 and 0.108 ± 0.151 mg/kg wet wt., 
respectively. Mercury in fish flesh increased as size increased. The Hg content in flesh was not 
yet exceeded EU (2006) guidelinesw maximum level of 0.5 and 1 mg/kg for most fishes and 
predatory fish, respectively, except tille trevally (Caranx tille) which had Hg at 0.886 ± 0.147 
mg/kg wet wt. High Hg fishes of Myanmar Waters were great barracuda (Sphyraena barracuda), 
bigeye tresher shark (Alopias superciliosus) and swordfish (Xiphias gladius) with the average of 
0.942, 0.527 ± 0.247 and 0.431 ± 0.352 mg/kg wet wt., respectively, however, those species were 
predatory fish. Only orange spotted grouper (Epinephelus coioides) had Hg, average 0.519 ± 0.027 
mg/kg wet wt., exceeded the maximum limit. Health risk was evaluated by Hazard Quotient (HQ) 
and Provisional Tolerate-Weekly Intake (PTWI). Five species from Bay of Bengal having HQ > 1 
were tille trevally, bigeye tresher shark, swordfish, copper shark and bigeye tuna (Thunnus 
obesus) with the HQ values of 4.76, 2.76, 2.57, 1.35 and 1.08, respectively, and the PTWI values 
of 0.12, 0.21, 0.22, 0.42 and 0.53 kg/week, respectively, for consumer weighed 60 kg.  Five 
species from Myanmar Waters having HQ > 1 were great barracuda, bigeye tresher shark, orange 
spotted grouper, Indo-Pacific sailfish (Istiophorus platypterus) and swordfish with the HQ values 
of 5.06, 2.83, 2.79, 2.49 and 2.32, respectively, and the PTWI values of 0.11, 0.20, 0.21, 0.23 and 
0.25 kg/week, respectively, for consumer weighed 60 kg. 
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1.1  ����	 

ก��������� (mercury) ������������� ���������� �!"��ก#��ก���$%&��%�!�'�(ก���
�������)�'��*�%'!�+%,�-�'�����ก�*  �.����������ก���!�'�(ก���  ก���/���  ก��0ก1��ก��� 
�-�.����23�4     '�0(�!ก����0�56��#������0#��') '%3��&.-��� ��ก7�กก��������������������
ก%7ก���#����!1���-�& ����������(- ���3��7�ก+������%.�&� 0� � 7�กก����0*%.#��8)0#�9: ก��
0ก%.9:�;� �-�ก����0(�7�ก�(�'�!��  �� ��9�ก<.� ก��/�=���!�'�(ก����-�"&��ก��&(���#��
0�"���-�� ก ��(�0ก%.ก��'�'�#��������'%3��&.-���0/%3���ก#>�� (Deocadiz et al., 1999; Berlin 
et al., 2007) 

����0�P��-(�(��ก��3��"&��0�P�/%1')�0� �0.��&ก�*�-(�(��ก��%.�23� Q>3�7�9� 
'-����& �� �)��**�"��'�������0"����70�-�3����-�9�  �)��**�"��'�������0"�����' �R-� �
��.�*"&��0�P�/%1#������    ����0�P��-(���30�P�#��0(-& S �!S(8)�%(��� ��0(�0�P�9�� �� 
7>�'����T�/� ก��7��9�9.�9ก-7�ก�(- �ก��0�%. ����(���ก� �ก��"&*"!�   9�������30#��') 
*����ก�U  (������3��) ���)�9�(�2�7�*��&��) ก�*��!8�"#��.0-<ก��3- ��-����) ��*����ก�U) 7�T)ก
ก���'-�/�./�9�9ก-7�ก�(- �ก��0�%. �ก-�') /2��.%� �� ���� ��0- �-��(�'�!�� �-�'!.����7�
'�'���'%3�����&%�����*�*ก�-�������   ก��'�'�#��������0�2��0�23�'%3�����&%� (bioaccumulation) 
��ก7�ก7�0�P�/%1� �'%3�����&%������-�& ��.�*"&��0#��#��#��������3'�'���) ��'%3�����&%���
��.�*#���ก��*�%�8" (trophic level) ��3')�#>�� 7��%3�0/%3�"&��0#��#��')�#>�� (biomagnification) .������
��!1��Q>3�0�P�R)�*�%�8"����.�*#���ก��*�%�8"')�'!.7>�9.���*R-ก���*��ก��3'!. (Kuwabara et al., 
2005)     

�������)�'�����ก�*�%������0�P�ก-! ���3��"&��0�P�/%1��3'!. �.�0`/���� ���%3� 
0��%-0����"%&�� (methylmercury)  � ��ก����!1��'����T.).Q>�0��%-0����"%&�������0.%���(��9.�
')�T>� 95-98% �� #�*��ก�����)�#��0'��9.�������ก  �.�0��%-0����"%&��7��>.�%.ก�*0�<.0-2�.�.�
�-��/� ก��7��9�����!ก' &�#��� ��ก�� �����S 15% 7�'�'���) ��'��� (NOAA, 1996) Q>3�
ก ��(�0ก%.R-ก���*(-�กก�*��**���'��' &�ก-�� "2� ����(���**���'��0ก�3�&ก�*ก��9.��%� 
ก�����0(<�')h0'��9� "&��7��0'23�� ก-���0�2��ก���!ก ก�������&9� .� �� � ��0/-�� (Hutton, 

1 



  
  2 

1987)     ��ก7�ก���������0-2�.���'����TR ��') ���ก��"��8����.� �-�����(�/�=��ก��#��
0.<กR%.�ก�% (Marsh et al., 1979)    ��"7�ก/%1����� ���!1����3�)�7�กก��.� "2� ��"�%������ 
(Minamata disease) Q>3�0ก%.#>����3� �&�%���������0�Uh�3�!;��.���3����0'����������3��������0�56��
T)ก�- ��-�') � �& ����(�'��������0�56��0#��') '%3�����&%�   0�23���&*�����*��������(��7��/&ก
�-��-�(����� �&��3��������0�56��')� ����(�0ก%.��ก���;&� ����ก��������2� 0��� �#� #� �-�
�%�lm��ก � ����(��30-<ก ����S�(�!.(�%. ก��&�ก��&�� /).����-�9� 0�P�8�1� ก������2��-�0���
(�2�ก-���0�2���#�#�9� '��/��+�ก��   �������3����ก��(��ก��ก7�"&*"!���0��9� 9.� �-�����(�
0ก%.0�P����/��9.�����3'!.    7�กก��U>ก1�/*& �������3'�'���) ��0�2��0�23��-� ��กก& � 90% #��
������) ���)�#��0��%-0����"%&�� Q>3���"&��0�P�/%1')� �&�T>��-�7�ก� �&9�� (Windom and 
Cranmer, 1998)   

0�23��7�ก���/��ก��������� ������9��� ��(��-���ก '�0(�!��7�กก����������
��30ก%�U�ก�8�/     /2����3� ���������0�U0/23��*����.�0`/���� ���%3���0-���.����� ������/� ��-�
� �&0*�ก�-  7>�0�P��(- ����/��ก��������3'��"�h#��9��    7�ก#���)-ก�������#��9��/*& � 
���m /.U. 2547 ก��0�2�9��7�*'��&���0-7�ก� �&0*�ก�-�-���0-���.����9.�T>� 829,891 ��� 
(ก�������, 2550)    

ก����0�56��#��'������') '%3��&.-�������0-���.�����-�� �&0*�ก�- �.�0`/��
0�23�0#��9���) ��'%3�����&%� 7>���R-ก���*� �R)�*�%�8"�-��!�'�(ก���ก��' ���ก��(����0-��3���
&��T!.%*7�ก/2����3.��ก- �&    �q77!*����������%��*�%�8"0�2���-���ก#>�� 0�23��7�ก0�P��(- �
������ 0�P���(��'!#8�/'��(��*R)��(h  �-���(��*���!�'���'��(��*0.<ก��3ก��-��07�%h0�%*��    
ก����0�56��#��������'��&�����7>�����(����������"&��0'�3����37�9.���*'������7�กก��
*�%�8"   .������ก����&7&%0"���(���%��S'���������-��-����/��ก�'��&�����7�����(�ก��
��0�56���-�0�P�#���)-��ก��*�%(��7�.ก��������0�23��"&��0'�3��� �R)�*�%�8"8�������0�U �-�
ก��0lr���&��ก����0�56��#�����������/��ก��������3���0�P�&��T!.%*'��(��*�!�'�(ก���
��(����0-' ���ก  
 

1.2   ���  

����0�P��-(�+��!��%.0.��&��+������%��30�P�#��0(-&��3�!S(8)�%(���  ��')�����
0"�� "2� Hg  0�P�+��!���.�*��3 80 �������+��!  ���&-����� 200.59  "&��T &�7��0/�� 13.46    
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7!.0.2�. 356.58oQ  7!.(-��0(-& -38.90oQ   �-�"&��.��9���3�!S(8)�% 20oQ 0� �ก�* 0.16 Pa (Gessner, 
1981) 

1.2.1  ������	����������� 

��+������%'���������ก$��) ��(-���)��**�"��'�������0"�� �* ����'�*��%
���ก��8�/�-�0"�� ��ก0�P� 3 ก-! � UNEP (2002) "2� 

1)   �������)�+��! (elemental mercury)  0�P�#��0(-& ��'�0�%� ���&�& 7>�0���ก& � 
liquid silver (�2� quick silver ���0�P�' &����ก�*(-�ก��0�������%0�����-��!�ก�S�
�%0-<ก����%ก'�     ��3�!S(8)�%(��� +��!����*��' &�7���0(�9���) ���)�#��9����� �-�
�!S(8)�%�%3�')�#>������7���0(���ก#>��   9�����9� ��'� �-�9� ��ก-%3� ����(���!1��').0��9�
����0#��') � ��ก���.�9� �)���& 

2)   '�����ก�*������%������ (inorganic mercury compound) (�2�0ก-2����� 
0�P�������3�&���&ก�*+��!�23� 0� � "-���� (chlorine), Q�-0:��� (sulfur) �-���กQ%07� (oxygen)    
������%������' &��(h 7���-�ก1S�0�P���r�'�#�&(�2�0�P�R->ก  �ก0&��0����"%&�%กQ�-9:.� 
(mercuric sulfide, HgS) (�2� cinnabar ore 7���'��.��-�0�P�'�.��0�23��.��'�9: 

3)   '�����ก�*�����%������ (organic mercury compound)  0�P�������3'����
/��+�ก�*'���%������ ' &��(h ��) ���)�#����-"%-0����"%&�� (alkyl mercury)  0� � 0��%-0����"%&�� 
(methylmercury) �-�9.0��%-0��"%&�� (di-methylmercury)   �����%������0�P��)��**�"��'����
���0"����3��"&��0�P�/%1')�  �.�0`/���� ���%3�0��%-0����"%&�� 

1.2.2   �����ก�	����������������������� 

������ �!"��ก#��ก���$%&��%�!�'�(ก��� ����0�P��-(���3��ก����� �������)�'��
*�%'!�+%,�-�'�����ก�*   �.����+��!���������0"�23���2�&%���U�'���� ��4 (0� � 0�������%0����  
*����%0����) �-����0�P� catalyst ��ก��*&�ก�����0"��    ���ก���/������0�P�' &�R'�#�� 
����ก1���"(-����%. �����ก���!.:q� �-�0�P���"����ก�*��0"�23���2��/��� 0� � 0"�23���2���3
���&�."&��.���-(%� 0�P����     ���.����!�'�(ก��� ������!�'�(ก���ก��R-%�� ��4 9.��ก  
0"�23���2��-��!�ก�S�9::r�  ก��.�1  '�  ������Q�ก�(��  "-�����-��Q.�9:  �-�ก�����#�0:��� 
0�P���� (ก������|��"!S8�/'%3��&.-���, 2530)     .���0ก1��ก���������������)�'�����ก�*
�����%�������-���%������0�P�'��} �0�2���� (fungicides) 0/23��r��ก��0�-<./2�7�ก��-��-�0�2���� 
0�23����0�-<.9�0/��ก<7���'������*��' &�ก��7��-�') /2��.%��-�*��' &�ก<T)ก/2�.).Q>�0#��9� 
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.������7>�����ก�'��3'������7���0�56��') '%3��&.-��� (7%����  U%�%&��U�� �-�'�%� 0ก �07�%h, 
2545)    ��ก7�ก��� �������T)ก������ก���(��  "2� 0�P���"����ก�*�� ��(�>3���ก�������0*%. 
(ก������|��"!S8�/'%3��&.-���, 2530; Joseph and Jerald, 1994)    ������3��0�56����
'%3��&.-��� *��' &���7�กก��0R�9(��0�2��0/-%������0-��� ������������-�T ��(%� (UNEP, 2002)   
.������������3��0�56��0#��') '%3��&.-���7>���) ���!ก�)��**���0"�� ��7��) ���)�9�#������(�2�
0�P�#��0'����3��0�56��ก�*�����%��   ��ก7�ก��������&%7��#��(����$%*��%ก��#��(� &����&%7��� ��4 
����8�"��|�-�0�ก��ก<��ก�����'������  Q>3�T��#�.ก��ก��7�.��3T)ก&%+�7�����(�0ก%.ก����0�56��
��ก��ก�*�����%�� 

�������(- �ก��0�%.����7�ก+������%�-�7�กก%7ก���#����!1�� 0� �0.��&ก�*�-(�
(��ก��%.�23�   ����9� '-����&�� �)��**�"��'�������0"����70�-�3����-�9�  0�23��7�ก����
��0(�0�P�9�9.�� �� 7>��/� ก��7��9�9.�9ก- �.���ก���'-�0�P���&ก����ก��/�./���ก9�9ก-
7�ก�(- �ก��0�%. 9��ก-�') /2��.%� �� ���� ��0- �-��(�'�!�� �������)�#��l� (wet precipitation) 
�-�l!;�-���� (dry precipitation) (Lindqvist et al., 1991)  

��+������%7���ก���-.�- ��������ก') *����ก�U  ����7�กก����0*%.#��8)0#�9: 
9:�;� (�2���0(�7�ก�(�'�!��  �.��� -��m0�-2�ก�-ก�-��(�'�!�� 7��-.�- ��9�����
��ก') *����ก�U�����S 30,000 T>� 50,000 ���� ��m  ' &�ก%7ก���#����!1�� ���% ก��0R�9(��
0�2��0/-%������0-����-��!�'�(ก��� 7��-.�- ��9�������ก') *����ก�U��ก�����S 20,000 
���� ��m (Berlin et al., 2007)    ���� -��m ��3&�-ก��ก��R-%�'������#>����������!�'�(ก���
�����S 2,000 ���� ��m   �� ��9�ก<.� ��� &� 20 �m ��3R ���� ก�����'��������ก���!�'�(ก��� 
-.-���ก   7�ก�)���3 1-1 7�0(<���&����ก��-.-�#��ก�����'������7�ก0ก2�* 9,000 ��� ���m 
".U. 1976 (/.U. 2519) 0(-2�0/��������S 1,000 - 2,000 ���� ��m ���q77!*�� 

1.2.3   �!"#!ก��������$�%	&���'ก	�(�ก'#	)���������	���������*�	  

��&�$7�ก����+������% ����/*��) ��3&9�������.%� ���� ��ก�U �-�'%3�����&%� 
(Hylander and Meili, 2003)    ��+������%����7�0�-�3���)��**�"��'�������0"��7�ก�)�(�>3�
9�0�P���ก�)�(�>3�9.� �����.�7!-��/�-��.�ก��*&�ก�����+������% (UNEP, 2002)    

���(- ���������7���ก��0�-�3����-��)��**�"��'�������0"�� .���)���3  1-2 
*��' &�7��ก��ก���-�'�'���) ����ก�� *��' &�7��/� ก��7���-�T ����.9�') '%3�����&%�
������   ������%������T)ก0�-�3��9�0�P������%�������.�7!-��/ 9.��ก  9.0��%-0����"%&���-�0��%-
0����"%&��  0��%-0����"%&��-�-������9.�.�  '%3�����&%�������7�9.���*R �����0(�2�ก �.�����R ��� ��
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0(�2�ก0ก%.ก���/� #��0��%-0����"%&��0#��9���� ��ก�� �-���ก��'�'���'%3�����&%����� �-�
T ����.') '%3�����&%������.�*#���ก��*�%�8"��( &��Q ��(�� (PCD, 2001) 
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�)���3 1-1  �R�8)�%�'.���%��Sก��R-%�'�������.�0`-�3���3&�-ก���m ".U. 1990-2007 [��3��#��
#���)-: Jasinski (1994), Plachy (1995, 1996), Reese (1997, 1998, 1999, 2000, 2001), Brooks 
(2002, 2003, 2004, 2005, 2006, 2007) �-� Berlin et al. (2007)] 
 
 

 
��3�� : www.wsn.org/issues/mercurypollutioncycle.html 

�)���3 1-2     &�$7�ก�#��������'%3��&.-��� 



  
  6 

������3����) ��*����ก�U����(- �� ��4 ��"&��0#��#����ก� ��ก��  ��'8�&��ก�% 
0#���*�7���������*����ก�U����ก& ���0#�0�2�� 0�23��7�ก���(- �ก��0�%.����ก& � �� ��9�ก<.�
(�ก0�P��!�����3������) ��0#�8)0#�9:��3���"!ก�! ���)  7�/*& �������*����ก�U��" �')� (�2�(�ก
*�%0&S�!���������ก�����0(�2���� ก<��7����%��S������*����ก�U')�9.�0� �ก��    '��(��*
*����ก�U0(�2��(�'�!���-��T*#��&�-ก7�/*& ���"&��0#��#��#��������) ����.�*�3�� 
�.���3&9���" �9� 0ก%� 1 ����ก���/-*.�. (ก������|��"!S8�/'%3��&.-���, 2530) 

"&��0#��#��#���������(- ������ ��4 7���ก� ��ก��9����/2����3  �(- �����72.�-�
��0-��3��*���� 0'��7�ก�!�'�(ก��� 7�����������%��S��3')�ก& ��(- �������3( ��9ก-7�ก
�!�'�(ก���    ����0'��7�กก��0ก1���-��!��� ก<0�P��(- �ก��0�%.#��'��������30#��') �(- �����   
��ก7�ก�����0-��3��) ��0#�8)0#�9:��77�����%��S������������0-')�ก& �/2����3��39� ��8)0#�9:  
(����� 1-1)    ���������	
��ก�����ก��	ก������������	�������� ������� 7 (".�. 2537) (��

��)��*�+*��ก,�������	���-�����	)(�	(��(��
��������	�.���,���)���+/01�.��	�*��*	�)ก�� 
0.1 	�ก./�. (ก��"&*"!��-/%1, 2542)   
 
����� 1-1  ��%��S������������0-��*��/2����3#���-ก 

�'��,/(.*���� ��	��� (��ก./�.) ��ก�	��	���� 

Open ocean (general) 0.0005 � 0.003 IPCS/WHO (1989) 
Coastal seawater (general) 0.002 � 0.015 IPCS/WHO (1989) 
Tokyo Bay, Japan 0.003 � 0.005 GESAMP (1990) 
Japan Sea 0.0059 ± 0.0018 GESAMP (1990) 
East and South China Seas 0.0057 ± 0.0023 GESAMP (1990) 
Marine water (polluted) 0.02 � 0.4 Magos (1990) 
Marine water (unpolluted) <0.003 Magos (1990) 
Marunda estuary, Jakarta Bay, Indonesia 3.0 � 7.0 Yulianda and Nurjaya (1994) 
Semarang, Indonesia 1.883 Sunoko (1995) 
Honda Bay, Philippines <0.242 Kapauan et al. (1982) 
Singapore coastal waters <2.7 Makjanic et al. (1995) 
Tamil Nadu, India 0.076 Rajathy (1997) 
Bay of Bengal  0.05 � 0.3  Qasim and Sengupta (1983) 
Bay of Bengal 0.082 � 5.58 Selvaraj (1999) 
Gulf of Thailand and Andaman Sea <0.01 � 0.54 PCD (1997) 
Coastline of  Thailand  0.032 Chongprasith and Wilairatanadilok (1999) 
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 '��(��*��.%��-�����ก��.%��.���3&9���������) ����.�*��3" ��#����3�� �� *��
/2����3 ���% .%���*�%0&S��3��ก�����0(�2����   .%��-���ก��.%�*�%0&S8)0#�9:  (�2�.%���3��ก��
��0�56�� ก<7�����.�*����')�  (����� 1-2)    ����������0&-�/�ก (residence time) ��.%����T>� 
1,000 �m (UNEP, 1984; ก��"&*"!��-/%1, 2542) 

ก����0�56��#��������'��&� 9.��ก  ก����0�56�����-��-��กก%��-� �.���3&9�
7�/*��.�*"&��0#��#��#���������-���ก� ��ก��9������%. ���! #��. 'T����3��) ��U�� �-�
-�ก1S�ก��.������&%�   ก��'�'�����7���0/%3�')�#>�����-��.�*������( &��Q ��(��   �-���0-
#��.�(h *����%.�-��-���ก- � 9.��ก  �-���ก-! �ก��������.�* (swordfish), �)� � (tuna) 

�-�`-�� (shark) /*& ���" �"&��0#��#��#������')� (����� 1-3)    ���0�U�-���"�ก�� ��4 ' &�
�(h ก��(�.�(���������0�2���-�9� 0ก%� 0.5 �ก./กก. ��.0�m�ก (����� 1-4) (UNEP, 2002) 

1.2.4 ก	�����)����������2����	��	������������������������ 

�������)��**�"��'�������0"��(-���)��**  ก��*&�ก�����+������%7�
0�-�3����-��)��**�"��'�������0"��#������9.�  Q>3�' &��(h ก��0�-�3����-��)��**
�"��'�������0"��#��������+������%' �R-�(�0ก%.�qh(��-/%1��ก#>��  0�23��7�ก0ก%.7�ก����
���)�'�����ก�*������%������7�T)ก0�-�3��9���) ���)�#�������%������Q>3�0�P��)���3��"&��
0�P�/%1')� (Morel et al., 1998)     

ก��*&�ก��0�-�3���)��**�"��'�������0"��#������0���ก& � �Methylation� �.�
7!-��/0�P���&ก��0�-�3��������%������9�0�P������%���������)�#��0��%-0����"%&�� (Mason and 
Sullivan, 1999)   ก��*&�ก��.��ก- �&7�0ก%.#>����*�%0&S��3'8�&�9����ก�U (anoxic zone) (Mason 
and Fitzgerald, 1993) �.�0`/����ก��.%�����������3��) ->ก7�กR%&(�������#����0-'�* �-��� ���� 
(Jensen and Jerneiov, 1967)   

������3'�'���) ���-���) ���)�0��%-0����"%&����กก& � 90% (Windom and Cranmer, 
1998; Clark et al., 2001; Burger and Gochfeld, 2005; Dusek et al., 2005; Voegborlo and Akagi, 
2007) 0�23��7�ก"&��9&� ��$%ก%�%��#������� �ก�.���%����3��Q�-0:���0�P���"����ก�* (sulfur-
containing amino acids) 7>�����(�����T)ก0ก<*'�'���) ��0���%กQ���30�P����������-� (fish 
protein matrices) ��กก& �0�2��0�23�9#��� (fatty tissues) (Harris et al., 2003)  ��ก7�ก���ก��0ก%. 
methylation ���/*��' &�#��-��9'��-� Q>3��� sulfate-reducing bacteria (SRB) 0�P���&0�-�3�� Hg2+ 
9�0�P� CH3Hg+ ��-��9'� �-�&' �9�'�'���ก-���0�2���-��&��&�� ��4 #���-� (Armstrong and 
Scott, 1979; Rudd et al., 1980;  Ekstrom et al., 2003)  



 1-2     

 ( ./ .) /  .  .   
    
Soil from the Sakurajima Volcano 0.0065  Tomiyasu et al. (2003) 
Soil from the Takatoge Volcano 0.029  Tomiyasu et al. (2003) 
Soil from the Suzuyama Volcano 0.229  Tomiyasu et al. (2003) 

     (2549) 
   0.034 (0.019  0.057)  

   0.050 (0.016  0.101)  
   0.089 (0.012  0.484)  

   0.041 (0.011  0.094)  
   0.044 (0.013  0.094)  

 (  )  . .2547 0.065 ± 0.321 (<0.002  4.683)      
( ) 

    
Marine sediments (unpolluted)  <0.08 Magos (1990) 
Marine sediments (polluted)  0.4  350 Magos (1990) 
Semarang, Indonesia  0.024  0.046 Sunoko (1995) 
Honda Bay, Philippines  0.001  2.433 Kapauan et al. (1982) 
Kara sea, Russia  0.03 Loring et al. (1998) 
Ob Estuary, Russia  0.035 Loring et al. (1998) 
Yenisey Estuary, Russia  0.05 Loring et al. (1998) 
Enid Lake, North Missisippi, USA  0.034 Huggett et al. (2001) 
Sardis, Lake, North Missisippi, USA  0.031 Huggett et al. (2001) 8



 1-2 ( )

 ( ./ .) /  .  .   
 ( )    

  0.28  1.08   (2542) 
   Sompongchaiyakul et al. (2005) 

  0.089 (0.063  0.113)  
  0.036 (0.024  0.049)  

  0.040 (0.032  0.062)  
  0.048 (0.027  0.063)  

 (4 )  0.07  3.20 Menasveta and Cheevaparanapiwat (1981) 
  0.1  1.4 PCD (1992) 

    0.136 (0.047  2.135) Chongprasith and Wilairatanadilok (1999) 
  . . 2541  0.11 (0.005  1.05) PCD (2001) 
  . . 2542  0.059 (0.001  0.872) PCD (2001) 

  0.034 (<0.002  0.092) Buakaew (2008) 
  0.024 (0.007  0.050) Buakaew (2008) 
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  1-3  

 ( ./ .)  /  .  .   
Alloteuthis subulata Bay of Biscay 0.196 ± 0.040 (muscle)  Bustamante et al. (2006) 
Alloteuthis sp. UK waters  0.017±0.005 (Muscle) Pierce et al. (2008) 
Bigeye tuna  0.64  0.74  US-FDA (2004)  
Bigeye tuna Andaman sea 0.03  0.23  Menasveta and Siriyong (1977) 
Fishes Madras, southeast coast  < 0.10  Bhattacharya and Sarkar (1996) 
Fishes Madras, southeast coast  0.08  0.14  Bhattacharya and Sarkar (1996) 
Fishes Karwar, west coast 0.003  0.03  Bhattacharya and Sarkar (1996) 
Fishes Bombay, west coast   0.03  0.82 Bhattacharya and Sarkar (1996) 
Fishes Arabian Sea and Bay of  Bengal < 0.21  Bhattacharya and Sarkar (1996) 
Fishes Indian Ocean  < 0.004  0.36  Bhattacharya and Sarkar (1996) 
Illex coindetii Adriatic Sea 17.980 ± 0.906 (muscle)  Storelli and Marcotrigiano (1999) 
Indian mackerel Indonesia  0.12 Agusa et al. (2007) 
Indian mackerel Malaysia  < 0.05 Agusa et al. (2007) 
Indian mackerel Thailand  0.08 Agusa et al. (2007) 
Japanese threadfin Indonesia  0.11 Agusa et al. (2007) 
Lizard fish Thailand 0.49  Windom and Cranmer (1998) 
Loligo forbesi Faroe Islands 0.136 ± 0.027 (muscle)  Bustamante et al. (2006) 
Loligo forbesi Celtic Sea 0.260 ± 0.068 (muscle)  Bustamante et al. (2006) 
Loligo forbesi Bay of Biscay 0.179 ± 0.053 (muscle)  Bustamante et al. (2006) 
Loligo forbesi Azores 0.648 ± 0.396 (muscle)  Monteiro et al. (1992) 
Loligo forbesi UK waters  0.035 ± 0.019 (muscle) Pierce et al. (2008) 
Loligo vulgaris Bay of Biscay 0.264 ± 0.086 (muscle)  Bustamante et al. (2006) 
Loligo vulgaris Adriatic Sea 0.534 ± 0.042 (edible parts)  Plessi et al. (2001) 
Red bigeye Indonesia  0.29 Agusa et al. (2007) 
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 1-3 ( ) 

 ( ./ .)  /  .  .   
     
Shark  0.54  1.50  Dabeka et al. (2004) 
Shark Andaman sea 0.06  0.48  Menasveta and Siriyong (1977) 
Skipjack tuna  0.04  0.47  HKSAR (2008) 
Skipjack tuna  0.17  0.21  US-FDA (2004)  
Swordfish  0.97  1.82  US-FDA (2004)  
Threadfin bream Thailand 0.14  Windom and Cranmer (1998) 
Todaropsis eblanae UK waters  0.035 ± 0.035 (muscle) Pierce et at. (2008) 

Todarodes pacificus Japan 0.510 (muscle)  Ichihashi et al. (2001) 

Todarodes pacificus Japan 0.149 (digestive gland)  Ichihashi et al. (2001) 

Todarodes sagittatus UK waters  0.080 ± 0.054 (muscle) Pierce et al. (2008) 

Yellowfin tuna  0.23  0.33  US-FDA (2004)  
Yellowfin tuna  0.04  0.20  HKSAR (2008) 
Yellowfin tuna Andaman sea 0.03  0.23  Menasveta and Siriyong (1977) 

  :   10 : 1  (Currie, 1997) 
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 1-4    (UNEP, 2002) 

/
   ( ./ . 

. )   
   swordfish, 

southern bluefin tuna, shark, barramundi, ling, 
orange roughy, rays,  

  

1.0 Hg 
 
 

0.5 Hg 

The Australian  Food Standards  
Code 
 

 
 2.8 ./ .  

     
 (
) 

  

0.5 Hg 
 
 

0.2 Hg 

Guidelines/Tolerances of 
Various Chemical 
Contaminants in Canada 

 0.47 ./ . 
   

 0.2 ./ .  
  

  0.3 Hg Sanitation Standards for Food  
  

    (     ) 
    

 ( ) 
    (     ) 
    

 
1.0 Hg  0.8 methyl Hg 
0.5 Hg  0.4 methyl Hg 

 
1.5 Hg  1.0 methyl Hg 
0.8 Hg  0.5 methyl Hg 

Rules on Quantities of 
Pesticides, Toxins, Mycotoxins, 
Metals and Histamines and 
similar substances that can be 
found in the food 
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 1-4  ( )

/
   ( ./ . 

. )   

 
  

Anglerfish, atlantic catfish, bass, blue ling, 
bonito, eel, halibut, little tuna, marlin, pike, 
plain bonito, ortuguese dogfish, rays, redfish, 
sail fish, scabbard fish, shark, snake mackerel, 
sturgeon, swordfish  tuna 

0.5 Hg 
1.0 Hg 

Various Commission Decisions, 
Regulations and Directives 

 

  ( )  
 (  Black Sea) 

 

0.3 Hg 
0.5 Hg 
0.2 Hg 

Georgian Food Quality 
Standards 2001  

  0.5 Hg Tolerance Guidelines  
   

 
0.4 Hg 
0.3 Hg 

 

Food Sanitation Law  
Provisional Regulatory Standard 
for Fish and Shellfish 

 methyl Hg   
0.17 . (0.4 ./ .  

 (Nakagawa et al., 1997). 

 
 0.5 Hg Food Act 2000  

  
 

 1.0 Hg Food Act 2000  

  ( ) 
 (   ) 

0.5 methyl Hg 
1.0 methyl Hg 

Codex Alimentarius  
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 1-4  ( )

/
   ( ./ . 

. )   

 
 

 
 

 

0.1 Hg 
0.5 Hg 
0.5 Hg 
1.0 Hg 

Slovak Food Code  

  
 

0.5 Hg 
0.02 Hg 

Food Containing Contaminant  
Standard 

 

  0.3 Hg European Statutory Standard  
 

 
   (FDA) 

 

1.0 methyl Hg 
0.5 methyl Hg 

FDA Action  Level 
Local Trigger  Level 

US EPA  methyl Hg 
  0.1 ./ .  

WHO/FAO  
  shark, swordfish, tuna, Pike  

 

0.5 methyl Hg 
1.0 mg methyl Hg/kg 

FAO/WHO  Codex Alimentarius  
Guideline Level 

JECFA  methyl Hg 
  1.6 ./ .  

 
 

 

1

  14



 

  15

1.2.5   
 3   

    

       

   

   

       

   

 (Lee et al., 2000)  

 ( )    

     3 

  bioconcentration, bioaccumulation  biomagnification (Hudson et al., 
1992; Hall, 2002) 

Bioconcentration    

 (tissue absorption)  

(metabolism)  (excretion) 

 (gill membranes)      Bioaccumulation  

  

  

  

    Biomagnification  

   (IUPAC, 1993)   

  bioaccumulation 

 (Armstrong and Scott, 1979; Rudd et al., 1980;  Ekstrom et al., 
2003; Harris et al., 2003)  

 (Hudson et al., 1992; Hall, 2002)  
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1.2.6    

 3      (   

)    

       

       

     

 95-98%  

  

         15% 

     

  ( , 2542; NOAA, 1996; 

UNEP,  2002)     

(acute)  (chronic)   

  

       

        

  

    

  

     

      (duodenum) 

     

     

   

       

 (WHO, 1976; Hutton, 1987; , 

2530; UNEP, 2002)    

 (Marsh et al., 1979)  



 

  17

   (Minamata disease)  

  

       

  . . 2475  2511 ( . . 1932  1968)   . . 

2475    (acetaldehyde)  

         

     1950  

  

        

  

        

 . . 2502 ( . . 1959)  (Kumamoto University)  

  . . 2511 ( . . 1968)  

 (American University, 2008; ExtoxNet, 2008)  

 . . 2514  2515 ( . . 

1971  1972)  

(alkylmercury)   500  (

, 2530)   

 

1.3    
 (Bay of Bengal)   

 5  22    80  100   

    

 (  1-3)  2,090 × 1,600 . 

 2.172   2,600   

   -  (Ganges-Brahmaputra) 

  (Islam, 2003)  

  Tamil Nadu 

 Pondicherry  2   12,150  (Joseph 

and Jerald, 1994)     (Satpathy et al., 2008) 



 

  18

    165   475  

133  (Hussain, 1994)     

 

        

 52, 68, 61, 65  52   (Jungeling, 1993)   

   

Vishakhapatnam, Paradip, Chennai (  Madras)  Calcutta   

  (Chittagong)   Sittwe (Islam, 2003)  

   

  

 (Andaman Nicobar Islands)  

    1,200 × 650 .  

797,700 . .   1,100 .    

(Salween),  (Ayeyarwady)    (Dutta  

et al., 2007)      

 

 
: http://maps.google.com/maps 

 1-3        

 
 





 

  19

1.4    
   

  

    2547  44 

   56  (

) ( , ) 

 4    (           )  

 (  )   ( ) 

 (  )    

  

 4,000        3  

( ,  )  

1)    

  

  

 

2)    

  

 

3)    

  

  

  

 (Foreign Licensing),  (Joint 

Venture),  (Charter Vessel),  (Local 

Fishing Vessel)   (Illegal Fishing) ( , )  
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   30   

 (Jungeling, 1993)     

. . 2518   

 . . 2547  

 

  500   450   50   5  

 3      

 ( , 2548)  

  

1.5    
  

     

 (   )    

      

  

  (1-200 ./ .) 

 

(Berlin et al., 2007)  

  

1) Colorimetry  

 (dithizone complex)    

 Colorimetry    2  3  

     0.05 ./ .  

  10 . (Analytical Methods Committee. 1965)  

 (Berlin et al., 2007) 

2) Cold vapor atomic absorption spectrophotometry (CVAAS)  Neutron 

activation  analysis (NAA)  Colorimetry    CVAAS  

 1  5        (variation 
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coefficient; SD/mean)  20% (Burrows, 1973; Ertas and Tezel, 2004; Gill  

et al., 2004)     NAA  0.1  0.3   0.3  

   10% (Westermark and 

Ljunggren, 1972)     CVAAS  Magos  (Magos, 1971; Magos 

and Clarkson, 1972)   

   

fluorescence  (Bloom, 1989; Berglund et al., 2005)  

3) Hydride generation atomic absorption spectroscopy (HGAAS) 

  As  Se   

(metalloidol hydride)     

optical cell  

 

4) Plasma atomic emission spectrometry   AES 

  Brosset (1983)  AES 

 0.005  

5)   

   capillary electrophoresis, ICP-MS  GC CVAAS 

 (Diez and Bayonna, 2002; Lee et  al., 2003) 
 

1.6  
 1.6.1  

    

 2   

 (  , 2547)     2 

          

  (probability) 

  ( ) 

 ( ) 
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    (   

, 2547)  

   

  

  

 

  

  2   

 (Environmental or Ecological Risk Assessment) 

 (Health Risk Assessment)      

 

   

 

   

 

 2  (Kofi,  2002)  

1)  (Quantitative Risk Assessment) 

  

    

  

 

 

2)  (Qualitative Risk Assessment) 

 

 (in-depth interview)  (focus group interview) 

   (participatory action research)  
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  2     2 

    2  

 

 

 

(WHO/FAO)  

 

 FAO/WHO Codex (FAO/WHO, 1995)  

1.6.2  

 

 4   

1)  (Hazard Identification) 

 

2)  (Exposure Assessment) 

  

3)  (Dose-Response Assessment)  

  

4)  (Risk Characterization)  

 (uncertainties)   

 

  3    

 

1.7    
  

 ( )   
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��	�
�����ก������� 

 
��������	
�������ก��
����ก�
������������
���������������ก����� ����!"�#��กก�


�$�
���
�%��ก
�
�&������������&������ ����$�%& � ��( ���#��) %.. 2550 .������� ����!"�#
��กก�
�$�
���
�%��ก
�
�&���!"�#�� 3 %0����!���� �����ก�� ��( �������) %.. 2550   
 

2.1   �������ก������������ !������ก��ก���������� 

����� ������������������������ "�#
��	��&
 �&&0�.��	��&��1�	
��2���ก��&�$�
��
�
�%��ก
��ก SEAFDEC (Southeast Asian Fisheries Development Center) .��ก
&�
�&�  I��
�กJ������ ����ก  

• � �����ก�� �1 &����� ����( ����0��%K��ก���L��M����	& %.. 2550 N����#
I	
�ก�
 OThe Joint Survey of BIMSTEC Member Countries on Assessment 
and Management of Marine Resources in the Bay of Bengal\ I�� M/V 
SEAFDEC 1 

• � ����$�%& � (���������&��) �1 &����� ����( ����0��ก1&N�%��M�L��&���	& %.. 
2550 N����#I	
�ก�
 OThe National Research Survey in the EEZ of Myanmar 
Waters\ I�� M/V SEAFDEC 2 Cruise No. 23-1/2007 

2.2 �������ก��ก���������� 

 2.2.1   ������ก�� 

����� ���������$���ก� �����ก�� �1 &��ก�
�%��ก
�������$���!"�#��กก�
�$�
��I���(#
�	
0!��&0��
�&� 2 �
��N� 	0� ������ (drift gillnet) .����J�
����$���ก (pelagic longline) 
(
����������	
0!��&0�.�����N�	e��ก ก)I��&�%0����!�กJ������ ����ก 3 %0����! "�#.ก  %0����! A 
%0����! B .��%0����! C I��ก$�2���L����กJ������ ���#���	
0!��&0��
�&� O��J�
����$���ก\ 10 �L��� 
(�L��� 7, 10, 12, 14, 17, 23, 29, 32, 33 .�� 34) .���	
0!��&0��
�&� O������\ 6 �L��� (�L��� 
3, 9, 16, 18, 26 .�� 30)     �$�.2� ��L����กJ������ �� .�����
k���! 2-1    .��
����������L���
�$�
��.�������
�� 2-1   

24 



  
  25 

 

 

 

 


k���! 2-1   �L����กJ������ ������������� 3 %0����!���� �����ก��  %0����! A l �
���m������!
����
��ก 2,000 L�� 2,600 �&�
 ������
�nก���$��%������
������	����.��������� .��
��� ����$���ก�; %0����! B l  pqr�������ก���� �����ก�� ������
�nก���$��%�����
�
����������.��
����ก� .����� ����$���ก�; .��%0����! C l ก������������&����!

����	��&��ก 1,128 L�� 2,841 �&�
 	
��	�1&� ����$�������� %& � .��"��  �1����$�
.����L�����!�(#��J�
����$���ก .���1������.����$�.2� ���!�(#������ 

 

  

18     17 

26                     16 

14          
23 

12                 10 

7                 9 

 
3 

29 

 32                    30 

33             34 

 

AREA A 

AREA C 
AREA B 
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��
�� 2-1 �$�.2� ��L����$�
��.�������!�$�ก�
�$�
����� �����ก�� 
���� (�) .�����k� ������k� 	��&��ก���� �L��� �����! �	
0!��&0� 

�
�!& �����1� (����2�0�) (����������ก) (&) 
3 08/11/2007 DGN 7.20 10.30 10˚15.6' 96˚28.9' 538 
7 11/11/2007 PLL 17.40 18.05 11˚45.0' 95˚00.0' 2,841 
9 13/11/2007 DGN 09.00 11.20 11˚45.1' 96˚30.1' 883 
10 13/11/2007 PLL 14.30 16.25 12˚30.0' 96˚30.0' 1,128 
12 15/11/2007 PLL 08.35 10.30 12˚29.8' 94˚59.0' 1,418 
14 17/11/2007 PLL 14.33 17.20 16˚59.8' 90˚30.1' 2,353 
16 18/11/2007 DGN 16.35 18.45 18˚00.1' 90˚30.3' 2,136 
17 19/11/2007 PLL 12.00 14.20 18˚30.3' 90˚30.8' 2,005 
18 20/11/2007 DGN 14.54 16.38 18˚30.0' 89˚30.4' 2,012 
23 23/11/2007 PLL 13.03 15.10 16˚29.9' 88˚30.2' 2,633 
26 26/11/2007 DGN 12.30 13.20 18˚00.3' 88˚30.1' 2,114 
29 27/11/2007 PLL 13.49 15.35 13˚30.3' 84˚30.2' 3,412 
30 29/11/2007 DGN 14.00 15.46 12˚30.0' 84˚30.0' 3,329 
32 01/12/2007 PLL 12.43 13.32 12˚30.2' 82˚29.9' 3,425 
33 02/12/2007 PLL 15.24 15.52 11˚30.0' 82˚29.9' 3,528 
34 03/12/2007 PLL 17.51 18.12 11˚30.0' 83˚29.8' 3,470 

2&���2�1:    DGN = ������ (drift gillnet)    
 PLL  =  ��J�
����$���ก (pelagic longline)  

 

2.2.2  ���������"�� (� ����
�"��) 

����� �������������ก���������&�� �1 &��ก�
�%��ก
�������$���!"�#��กก�
�$�
��I��
�(#�	
0!��&0��
�&� 2 �
��N� 	0� �����ก2�#���� (bottom trawl) .����J�
����$���ก (pelagic 
longline)  (
����������	
0!��&0�.�����N�	e��ก ก)I���$�����ก�
 ������ 

1) %0����!
����	��&��ก 30 L�� 100 �&�
 �กJ������ ��I�� O�����ก2�#����\ ������
�2�0����� ��&�
������ (Gulf of Martaban) .����&.��(��pqr����������&����
.L����������� (Tanintanyi Region) 
�&�������� 16 �L���  

2) %0����!
����	��&��ก 400 L�� 2,700 �&�
 �กJ������ ��I�� O��J�
����$���ก\ I�����
��J�
�� 2 .�� 	0� .���2�0��
���m��!��{�������� (continental slope) |�!�	��&
��ก���������k ��!  400 L�� 1,500 �&�
 .��.���2�0��
���m��!��{�%0���&1�
 
(abyssal plain) |�!�	��&��ก���������k 
�2� ��  2,000 L�� 2,700 �&�
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�$�.2� ��L��������ก2�#����.��.�������J�
����$���ก .�����
k���! 2-2 .��

����������L����$�
��.�������
�� 2-2 

 

 

k���! 2-2  �L����กJ������ �����������I�������ก2�#����.���I���1����$� .��.�������J�
����$���ก 

2 .�� .��|#��: .���กJ������ ���2�0��
���m��!��{�������� (continental slope) 
����
	��&��ก 400 l 1500 �&�
 .��.�����: .���กJ������ ���2�0��
���m��!��{�%0���&1�
 
(abyssal plain) 
����	��&��ก 2,000 l 2,700 �&�
 �����������&��� ����$�%& � 

57           56 

67 

18                 16                 14               12 

20                           23                  

27 

35 

38        37 

44 

47 

54 
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��
�� 2-2 �$�.2� ��L����$�
��.�������!�$�ก�
�$�
�������������&�� 
���� (�) .�����k� ������k� 	��&��ก���� �L��� �����! �	
0!��&0� 

�
�!& �����1� (����2�0�) (����������ก) (&) 
12 15/02/2007 BT 13.42 14.37 15˚00.0' 97˚30.2' 34 
14 16/02/2007 BT 05.44 06.40 14˚59.9' 96˚36.3' 35 
16 17/02/2007 BT 05.41 06.57 14˚59.8' 95˚30.2' 75 
18 17/02/2007 BT 15.41 16.46 14˚59.9' 94˚30.2' 53 
20 18/02/2007 BT 09.55 10.50 14˚29.4' 94˚59.5' 88 
23 19/02/2007 BT 05.45 07.55 14˚29.8' 96˚30.3' 102 
27 19/02/2007 BT 15.26 16.29 13˚59.2' 96˚59.6' 79 
35 13/02/2007 BT 05.45 07.25 13˚29.8' 98˚00.0' 38 
37 23/02/2007 BT 05.41 06.52 12˚59.7' 97˚31.1' 83 
38 24/02/2007 BT 13.26 14.30 12˚29.9' 97˚00.0' 97 
44 25/02/2007 BT 5.40 6.51 12˚29.6' 97˚30.2' 80 
47 25/02/2007 BT 11.29 12.34 11˚59.3' 97˚29.5' 80 
54 28/02/2007 BT 18.30 19.35 11˚29.9' 97˚30.5' 78 
56 28/02/2007 BT 10.24 11.26 10˚59.7' 97˚50.1' 67 
57 28/02/2007 BT 5.40 6.50 11˚00.0' 97˚30.3' 86.4 
67 27/02/2007 BT 5.40 6.47 09˚59.8' 97˚30.3' 91.6 

2&���2�1:   BT =  �����ก2�#���� (bottom trawling)    

 
2.3 ก��&'�"ก�����������������"���(�� )*���("� 

ก�
�$�.�ก(��������������
� �������	��&��� .��(�!���$�2��ก (�$�2
������� �� 
��!&�������Jก "& "�#(�!���$�2��ก.�����	��&�����.� �����) �$�����ก�
�����2�����ก��!"�#����� ��
�������$���.� ���L��� I����&�$�
���
�%��ก
�
�&���� SEAFDEC .��ก
&�
�&�   

�1 &����� ���%0!��$�&����	
��2�2��
�&�m�
������0����0!� I�����1 &��������$�2
�� 
�������$�������Jก .���1 &.� &��}%����0����0!�� ����!�
�IN	�$�2
����������2~  (
k���! 2-3)  I��
�

�1����� ���� L1�%�����ก�����.�ก��&(���.������  
����กL1��2#.� � �����ก(����������$� 
�	
0!��&0��
�&���!�(# .�������!�กJ�   �กJ�
�ก������� ���#��ก�
.( .�J���!�1m2Nk&� l20�| �%0!��$�
ก���&����	
��2����2#���������ก�
�	&� 
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(ก)   

 

   
(�)   


k���! 2-3  ก�
�1 &����� �������������!�$�&����	
��2�2��
������0����0!� : 
k� (ก) ����� �������
������!&�������Jก  �1 &����� ��������� .��
k� (�) ����� �������������!&������2~  (�( � 
�k� � ������ ก
�I��.�� }��& ��{��#�) �1 &.� &��}%����0����0!� 

 

2.4 ��	�ก������"���������� ก����(�� )*  

 2.4.1 ก�����(��"& ��
�',ก�-* �� .�!�  

�1�ก
m� �	
0!��.ก#� .��N�(���1ก(�����!�(#��2#���������ก�
�	&� ��
��&I���$�	��&
������#�������
������ (detergent) .��.( �� 10% HNO3 "& �!$�ก� � 24 (�!�I&�  ��ก�����#���#����$�
�
��1�M�� (>18 MΩcm) 3 	
��� ��2&�K�M��ก
�    e�!��2#.2#����k#����p1�� (Laminar flow cabinet) 
Class 100 �กJ��� L1�%�����ก�����.�����e��ก��ก� ����(#��� 

2.4.2 ��	�ก������"�������� 

�$������ ��.( .�J�&����"�#��!�1m2Nk&�2#�����k#�
���กp1�� Class 100 ��ก
���!�
��$�.�J������2&�   �$�2
������� ����!&�������Jก|�!�"& "�#(�!���$�2��ก.���������	��&������.� 
������m��1 &����� �� �$�&�(�!���$�2��ก�#���	
0!��(�!�	��&������� 2 �$�.2� � ���	��&��� ��ก����
�����กN�%����� �����������ก ���$�ก�
��
��&����� ��������� �"� 

ก�
.� .����
��&����� ���%0!�ก�
���	
��2� �$����k#�
���กp1��  Class 100 .����&
L1�&0�����1ก	
���   �1�ก
m���!�(#.� ���.� ������� �� �$�	��&������#����$��
��1�M�� (>18 MΩcm) 
�1ก	
���.��|���2#.2#� ก ����.� ����� ��� �"�   

����,��/��" (shark) 
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 ก�
.� .����
��&����� ���$�����ก�
I���k.e �%�����ก��������k#����p1�� Class 
100 �$�	��&���������� ���#����$��
��1�M��  (>18 MΩcm)  .� �}%��� ����0����0!��#��&�� 
�.��������� (Voegborlo and Akagi, 2007; Sivaperumal et al., 2007)   �������0����0!��������$���
��{���0�������ก�� (
k���! 2-4)   ����� ����!��
��&��
J�.�#� �กJ��� L1�|������� �กJ�
�ก���#��ก�
.( 
.�J���!�1m2Nk&� l20�| ��ก� ������	
��2�����	&� 
 
 

        
       (ก)     (�) 


k���! 2-4 ก�
.� .����
��&����� ����0����0!� �กJ��� L1�%�����ก �%0!���
��&���	
��2�����	&�  
�1ก��������$�����ก�
���k#�
���กp1�� (Laminar flow cabinet) Class 100: 
k� (ก) 
ก�
.� .����
��&����� �� .��
k� (�) ����� ����!($�.2����
J�.�#� 

 

2.5    ก����������������������&���*� � 

ก�
� ������� ���%0!����	
��2�����	&� �(#��M�ก�
��!���.�����ก��M�&��
n�� AOAC 
(1990) .�� US-EPA (2001) I��(�!������ ����$�2��ก��)�ก�
�&�m 0.3 ก. (
k���! 2-5 (ก)) �#���	
0!��
(�!�	��&������� 4 �$�.2� � ��!2#� Mettler Toledo 
1 � AB 204  �������ก��$�2��ก��!.� ���  �

�1��
��2������������ 50 &�. ���& conc. H2SO4 0.5 &�. .�� conc. HNO3 1 &�. ����2���
�����  �$�2���������

�1�������2�1&.�� block heater (
k���! 2-5 (�)) �����1m2Nk&���ก�

� ����! 90-95�| ��� 30 ���� ���������2#����� ����J������ 

2�����ก��
�������J������2
0�&��1m2Nk&��� ��1m2Nk&�2#�� ���&��
����� 0.02N 
BrCl  38.5 &�. ����2��������  e�&�2#��#�ก���#���	
0!����� �e�&��
����� ��!2#� Vortex-
genie 2 
1 � G-560E (
k���! 2-5 (	))   ��������"�#�#�&	0���!�1m2Nk&�2#���%0!��2#���ก�
�����ก|���(�� 
(oxidation) �ก�������&�k
m� (
���������.�����N�	e��ก �) 
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2.6 ก��������
,��"�-,���7�&��� ��� 

�$���
���������� ����!���"�#�#�&	0�&����&��
����� NH2OH.HCl 1 &�. �%0!�ก$���� 
BrCl � ���ก��  e�&�2#��#�ก������
�������  �$�ก�
���	
��2��
��I���(#��
����� NaBH4  
��{����
����|��
����
k�� ��� ��!�������k ����
������2#ก�����{�"��
�� (Hg0)  I���(# 3% 
(v/v) HCl ��{� carrier solution "��
����!"�#Lkก%���#��k �	
0!�����	
��2��
�&�m�
�� Perkin Elmer 
FIMS 400 (
k���! 2-5 (�)) I��ก��|��
�ก�� (Argon)   �
������
�&�m"��
���#����	��	����&
&�ก .��|��(��.��"���J� (cold vapor atomic absorption spectrophotometry; CVAAS) ����� 
(
���������.�����N�	e��ก �) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

k���! 2-5   
k� (ก) ก�
(�!������ ����0����0!��������$��%0!�� ������� ��, 
k� (�) � ������� ��������2#

	��&
#��.�� block heater, 
k� (	) �	
0!����� �e�&��
����� .��
k� (�) �	
0!��
���	
��2��
�&�m�
�� Perkin Elmer FIMS 400 |�!��(#��	��	����&&�ก.��|��(��
.��"���J� (cold vapor atomic absorption spectrophotometry; CVAAS) 

        (ก)                      (�)       (	) 

(�) 
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2.7   ก��(��('"('-.��7�ก����(�� )*�������� 

 ก�
	��	1&	1mN�%��ก�
���	
��2������ �� �$�����ก�
I�� 

1) ���1ก
�����ก�
� ������� ��  �$�ก�
� ��I��"& �(#����� �� (blank) I����M�ก�

�����ก��ก�
� ������� ��  
���� 3 |�$�   

2) ���	
��2������ ��|�$� 10% �������� ������2&� 
3) ���	
��2���
�#�����&��
n�� (Certified Reference Materials: CRM) ��� 

National Research Council of Canada 2 ��� "�#.ก  DORM-2 (Dogfish Muscle) 
.��DOLT-2 (Dogfish Liver) |�!�&�	 �	 �	��&��#&�#���!.� ���ก$�ก��"�#  

 

2.8 ก����(�� )*:;�"<����&=��� 

  ���	
��2��#�&k�����L���I���(#�L����(��%

m�� (descriptive statistics) 2�	 ��!$��1� 
(minimum)  	 ��k��1� (maximum)  	 ��}��!� (average)  	 ����!�����&��
n�� (standard deviation)  
.��	 �&�M�n�� (median) ����#�&k� .���e�I���(#.e�Nk&�ก� �� (box plot) 2�	��&��&%��M�

�2� ������ก��
����ก�
������������
������0����0!�I���(# Pearson Bivariate Correlation 
.��2�����$�	�~���	��&.�ก� �����
����ก�
������������
������0����0!��������$�.� ��(��� 
.��.� ��%0����!I���(# T-test .�� Independent samples test .�� One-Way ANOVA  I���(#  
Microsoft Excel .��I�
.ก
& SPSS 11.0 .�� 12.0 

 

2.9 ก����(�� )*(��"&����7�ก�����?.( 

2.9.1 (��"&����������;� (Risk screening) 

	��ก
��	��&���!����0����#�I����
��������ก���กm��&��
n��2
0��กm��.���$� 
(Standard and Guidelines) ��ก2� ������ ��� "�#.ก   

1) �กm��&��
n�����ก�1 &�2N�%�1I
� (EU)  ����
�ก��� Commission 
Regulation (EC) No. 1881/2006 of 19 December 2006: Setting maximum levels 
for certain contaminants in foodstuffs, Official Journal of the European Union, 
L364/5 l L364/24 
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2) �กm��.���$���� Joint FAO/WHO Food Standards Programme (JECFA) (2006)  
����
�ก��� Summary and Conclusion of the 67th Meeting of Joint FAO/WHO 
Expert Committee on Food Additives (FAO/WHO), 11p. 

3) �
�ก�ก
��
����M�
m�1�}�����! 98 (%.. 2529) �������! 21 &ก
�	& %.. 
2529 �
0!�� &��
n����2�
��!&���
��������  

2.9.2 ก��,� "��(��"&����7�ก��F
;���,���7�,��"�-�;��,G������� 

��ก�
�
��&��	��&���!����ก�
"�#
���
�����
�&�m�#����{���������(#	 �
���� ��	��&���!������
�� 2
0� Hazard Quotient (HQ)  |�!�	$���mI���(#�&ก�
 2-1 .�� 2-2 
(Kofi, 2002; %�����% ���

M����(, 2547)   

2�ก	 � HQ &�กก� � 1 .���� � �
�&�m��!&���k ������k ���กm����!���!��� �	��&��{�%��
����
��2�ก"�#
����#��k 
 ��ก����{��������   |�!�2� �������!�ก�!���#���$���{��#��&�ก�
�0!���
ก��
�
�(�(��2#
���
�����
0!�����	��&���!����ก�
�
�IN	 (risk communication) .��	�
&�ก�

���ก�
	��&���!�� (risk management)  

 
(2-1) 

 

	 � Rfd 2
0� Reference dose for chronic oral exposure �$�2
���
�� &�	 ��� �ก�� 0.1  
&	ก./กก.��.���/��� (EPA, 2005) 

 
(2-2) 

 

 I����!  

    CF (Contaminant concentration of mercury in fish) 	0� 	 ��
�&�m�
����!����������
�������$� &�2� ����{� &ก./กก. ��.��)�ก I���(#	 ��}��!�����
����!�����������������$�.� ��(���  

   IR (Ingestion rate) 	0� 	 ��
�&�m��0�����2
0���2�
������!
���
������.� ��&0�� &�
2� ����{� กก./&0�� |�!� FAO (2005) 
������
�&�mก�
�
�IN	��0�����2
0���2�
�������	�"��
"�#�� �ก�� 85 ก./	�/��� 2
0� 0.028 กก./&0�� 

Average mercury daily intake via fish (mg/kg/day) = 
(BW)(AT) 

(CF)(IR)(FI)(EF)(ED) 

HQ   = 
Average mercury daily intake  

Rfd 
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   FI (Fraction ingested from contaminated source) 	0� ���� ��ก�

���
������2�
��!
�������� &�	 ��� �ก�� 1.0 ("& &�2� ��) 

   EF (Exposure frequency) 	0� 	��&L�!���ก�

����&e��  &�2� ����{� &0��/�) |�!� EPA 
ก$�2��	 �	��&L�!���ก�

����&e����{� 350 &0��/�) (EPA, 1989) 

 ED (Exposure duration) 	0� 
���������!��&e�� &�2� ����{� �) �(#	 ���&��! EPA 
ก$�2�� 	0� 30 �) �$�2
��	��&���!�������
��!"& ก ��2#�ก��I
	&��
J� (EPA, 1989) 

   BW (Body weight) 	0� ��$�2��ก���I���}��!����	�"�� &�2� ����{� กก. I���(#
��$�2��ก����}��!����	����(���������ก�}�����#�� �ก�� 50 กก. (Agusa et al., 2007) 

 AT (Average time exposed) 	0� ���1����}��!�����
�(�ก
��!��"�#
��	��&���!�� &�
2� ����{� ��� I���(#���1��!"�#
��	��&���!��	km�#�� 365 ��� (30 X 365) ������� AT ����� �ก�� 
10,950 ��� (EPA, 1989) 

2.9.3 ก��,� "��,��"�-���,��
.��7�ก�����?.( 

��ก�#�&k�ก�
�������������
�
������0����0!��������$� �$�&�	$���m�
�&�m��!
��&�
L�
�IN	"�#�� ������N��� ������2� (Provisional Tolerable Weekly Intake, PTWI) 

��0!����ก�
������
��� I���}%���� ����!��&�����&�
�	��
� ��{�
k�.������	&���!&�
	��&��{�%���k�  ��ก�
	$���m	
�������(#ก�
�
�&�m�
�&�m�&����&�
�	��
�����0����� I���(#
�#�&k���ก Windom and Cranmer (1998) |�!��$�ก�
�ก��ก�
������������
���������ก 
� ��"�� .��%�� ��
������0�������k ��
k��&����&�
�	��
�&�กก� �
#���� 90 	 � PTWI 	$���m
"�#��ก�&ก�
 2-3 
 

 PTWI    =     7×












 ×

fC

BWTRV  (2-3) 

 

I����!  PTWI =    provisional tolerate-weekly intake (g/week) 
 TRV =    toxicological reference value (µg/kg body weight per day) 
 BW =    body weight (kg) 
 C

f
 =    mean of the levels of the contaminant of potential concern found in 

the food (mg/kg) 
 7  =   days/week 



����� 3 

��ก
��ก�
������
����� 

 

3.1   ���������������
�� !"�#���$%
 

3.1.1 ���������������
�"�#���$%
�
ก &
�'�!ก � 

��������	���
������	�����กก��	����������ก���������������ก�� ��������� 
(drift gillnet) +����,��������-ก (pelagic longline) 2�3����������� 11 5�6� ���������	6�� 78 
�������� +�����9������������������������  8  5�6�  50  �������� +���������������������,��������-ก 4 5�6� 
28 ��������    5�6� ����� +��>����?���� 	���2�3������� 3-1   5B���6���C�	��
 5B��	���D +���E�
	���
����+����5�6� +	��2�3��F�GH��ก G   ����������+	��������� �-1 +�� �-2 F�GH��ก � 

3.1.2  ���������������
�� !"�#���$%
�
ก��'� ���
)�� (�&
��$%
�)&
) 

��������	���
������	�����กก��	����������ก������������������������������� 
��������กI�3��6� (bottom trawl) +����,��������-ก (pelagic longline) 2�3����������� 32 5�6� 
���������	6�� 229 �������� +�����9� ������������������G�B����B������กI�3��6� 28 5�6� 211 
�������� +��������������������G�B����B���,��������-ก 4 5�6� 18 ��������   5�6� ����� +��>���
�?���� 	���2�3������� 3-2   5B���6���C�	��
 5B��	���D +���E�	���
����+����5�6� +	��2�3��
F�GH��ก G   ����������+	��������� �-3 +�� �-4 F�GH��ก � 
 

3.2 ก
�,��,�),��-
�.�ก
���',�
�/�#�� 0&
!  

 3.2.1 ��ก
���',�
�/�"
� 1
! �!������� ! 

 H�ก���6�G���I
	���3���6���������� (Certified Reference Material; CRM) DORM-2 
(Dogfish Muscle) +�� DOLT-2 (Dogfish Liver) ����53�6Z�ก���6�G���I
�����ก���������� 5�6��� 
20 [�� ��B���B����G���\Eก�3��\Eก�3��>���6Z�ก������53 H�ก���6�G���I
2�3G�������� DORM-2 
����ก�� 4.31 ± 0.32 �ก./กก. I�B�G6���9� 93.0% >��G����>3�>3����ก�ก����ก�� CRM (4.64 ± 0.26
�ก./กก.) +���6�G���I
2�3G�������� DOLT-2 ����ก�� 2.14 ± 0.12 �ก./กก. I�B�G6���9� 99.8% 
>��G����>3�>3����ก�ก����ก�� CRM (2.14  ±  0.28 �ก./กก.) [-��������2�3��B�������������ก��G�����
ก�ก����  G������6�G���I
2�3 +��G���?����+	���������� 3-3 
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����� 3-1   	
���	ก������ ± ���	��������	������	 (����	
���	ก)  �� !������"
���#������ ± ���	��������	������	 (����!������) $%���%����&��"��
�'��(�ก��%����"��(�(�ก%������ก%� ()#��!�*�%��*%&� ��&� �+"%�	�%��� ��,#���	
���-ก) 

��������	
	��� �����	��� (���ก��) �����	��� (���) ��� ���	���ก (กก.) ��	��	� ( �.) 

Alopias superciliosus* Bigeye tresher shark &�������������	:��	; 8 56.25 ± 21.54 
(31.0 C 90.0) 

265.75 ± 33.97 
(205.0 C 319.0) 

Auxis thazard Frigate mackerel &��)%�ก�� 12 0.77 ± 0.16 
(0.40 C 0.98) 

37.45 ± 2.45 
(31.5 C 40.0) 

Carcharhinus brachyurus Copper shark &������!���#��� 1 12.20  131.10  

Carcharhinus falciformis* Silky shark &������ silky 3 5.80 ± 1.85 
(3.70 C 7.20) 

101.87 ± 8.73 
(93.6 C 111.0) 

Caranx tille Tille trevally &��ก� �� 1 3.30  66.8  

Euthynnus affinis Mackerel tuna &��)%��� 4 0.86 ± 0.13 
(0.75 C 1.05) 

39.13 ± 2.53 
(37.0 C 42.0) 

Katsuwonus pelamis Skipjack tuna &��";	��":%��T� 29 1.75± 1.53  
(0.75 C 6.35) 

46.15 ± 10.25  
(37.4 C 77.5) 

SHARK unidentified shark &������ 1 3.22 
 

87.6 
 

Thunnus albacares* Yellowfin tuna &��";	��!������*%� 2 36.50 ± 1.12 
(35.0 C 38.0) 

138.50 ± 2.12 
(137.0 C140.0) 

Thunnus obesus Bigeye tuna &��";	����)� 1 2.0 
 

52.0 
 

Xiphias gladius** Sword fish &��ก� )"��"�#�� 16 25.74 ± 18.50 
(5.0 C 60.0) 

198.33 ± 44.78 
(129.0 C 262.0) 

�������' : ��%�������	^�_��&̀	��%����(�ก�!�*�%��*%&� ��%�	�%� �ก��:	 * �&̀	���a	
��"��(�b#:)#��!�*�%��*%&� ����,#���	
���-ก ��  ** �&̀	���a	
��"��(�b#:)#��!�*�%��*%&� ����,#���	
���-ก 15 ��%���� 
�� (�b#:)#��!�*�%��*%&� ��%�	�%� 1 ��%���� c-�����a	
�����	^�_��&̀	 pelagic species 36 



 

����� 3-2    	
���	ก������ ± ���	��������	������	 (����	
���	ก)  �� !������"
���#������ ± ���	��������	������	 (����!������) $%���%����&��"��
�'��(�ก��%����"��b#:(�ก" ��%	#��	 (	��		
��d���)   

��������	
	��� �����	��� (���ก��) �����	��� (���) ��� ���	���ก (กก.) ��	��	� ( �.) 

Alepes djedaba Shrimp scad &��ก� �� 3 0.062 ± 0.010 
 (0.051 C 0.069) 

16.6 ± 1.1 
(15.3 C 17.4) 

Alopias Superciliosus* Bigeye thresher shark &�������������	:��	; 4 70.80 ± 26.88  
(33.0 C 90.0) 

276.0 ± 30.9 
(230.0 C 296.0) 

Chrysochir  aureus Reevees croaker &��(�#�$�
�� 3 0.169 ± 0.029  
(0.137 C 0.193) 

26.8 ± 1.25 
(25.5 C 28.0) 

Cynoglossus cynoglossus Bengal tongue sole &���f
	��� 3 0.060 ± 0.026  
(0.035 C 0.086) 

25.0 ± 3.50 
(21.5 C 28.5) 

Decapterus  russelli Indian scad &��";�$ก 3 0.062 ± 0.010  
(0.050 C 0.069) 

19.2 ± 0.75 
(18.5 C 20.0) 

Drepane punctata Spotted sicklefish &��^�)dhfi('# 3 0.113 ± 0.012  
(0.105 C 0.126) 

18.8 ± 1.08 
(17.9 C 20.0) 

Ephippus orbis Orbfish &��^�&% 3 0.083 ± 0.007  
(0.077 C 0.090) 

15.8 ± 1.87 
(14.5 C 18.0) 

Epinephelus coioides Orange spotted grouper &��ก ��#%ก�#� 2 0.796 ± 0.022  
(0.780 C 0.812) 

36.0 ± 0.71 
(35.5 C 36.5) 

Istiophorus platypterus* Indo-Pacific sailfish &��ก� )"���� 1 28.0  
 

252.0 
 

Loligo duvauceli* Squid ��-กก�:�� 9 0.060 ± 0.023  
(0.030 C 0.110) 

29.5 ± 4.52 
(24.3 C 36.4) 

Loligo sp.* Squid ��-ก 3 0.110 ± 0.009  
(0.103 C 0.121) 

35.8 ± 3.61 
(32.3 C 39.5) 
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����� 3-2 (��%)  

��������	
	��� �����	��� (���ก��) �����	��� (���) ��� ���	���ก (กก.) ��	��	� ( �.) 

Nemipterus bipunctatus Delagoa threadfin bream &��"����#� 9 0.133 ± 0.050  
(0.055 C 0.225) 

22.4 ± 2.81 
(17.0 C 27.5) 

Nemipterus japonicus Japanese threadfin bream &��"����#�_��&'p	 24 0.096 ± 0.036  
(0.054 C 0.200) 

22.4 ± 2.68 
(17.6 C 29.9) 

Nemipterus peronii Notchedfin threadfin bream &��"����#� 3 0.143 ± 0.059  
(0.090 C 0.206) 

22.5 ± 3.40 
(19.1 C 25.9) 

Nemipterus spp. Threadfin bream &��"����#� 6 0.127 ± 0.022  
(0.107 C 0.168) 

21.8 ± 1.23 
(21.0 C 24.1) 

Parupeneus spp. Goatfish &���d  18 0.090 ± 0.071  
(0.033 C 0.234) 

18.9 ± 3.95 
(14.9 C 26.0) 

Pennahia  macrocephalus Big head pennah croaker &��(�# 3 0.090 ± 0.007  
(0.083 C 0.096) 

20.6 ± 2.54 
(18.4 C 23.4) 

Pennahia anea Greyfin croaker &��(�#$�� 3 0.155 ± 0.012  
(0.143 C 0.167) 

22.2 ± 0.40 
(22.0 C 22.7) 

Priacanthus  macracanthus Brownspot bigeye &�������	('#	
����� 38 0.089 ± 0.085  
(0.022 C 0.415) 

18.5 ± 4.53 
(12.5 C 30.5) 

Pseudorhombus sp. Flatfish &�����#��� 3 0.177 ± 0.077  
(0.121 C 0.264) 

24.7 ± 4.75 
(21.6 C 30.2) 

Rastrelliger kanagurta Indian mackerel &���� 3 0.059 ± 0.010  
(0.048 C 0.065) 

18.1 ± 0.95 
(17.1 C 19.0) 

Saurida elongata Slender lizardfish &��&�ก!� 3 0.046 ± 0.019  
(0.032 C 0.068) 

19.3 ± 2.37 
(17.8 C 22.0) 
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����� 3-2 (��%)  

��������	
	��� �����	��� (���ก��) �����	��� (���) ��� ���	���ก (กก.) ��	��	� ( �.) 

Saurida undosquamis Brushtooth lizardfish &��&�ก!����('# 33 0.085 ± 0.042  
(0.033 C 0.187) 

22.5 ± 3.19 
(18.0 C 29.5) 

Saurida sp. Lizardfish &��&�ก!� 3 0.099 ± 0.031  
(0.067 C 0.129) 

24.8 ± 2.20 
(22.6 C 27.0) 

Sphyraena barracuda* Great barracuda &��	
��#%กb�: 1 7.0  
 

114.0 
 

Sphyraena forsteri Bigeye barracuda &����ก 3 0.060 ± 0.007  
(0.055 C 0.068) 

22.1 ± 0.81 
(21.4 C 23.0) 

Sphyraena jello Pickhandle barracuda &����ก 3 0.070 ± 0.008  
(0.061 C 0.077) 

24.6 ± 0.55 
(24.1 C 25.2) 

Trachinocephalus myops Snakefish &��&�ก!��;#�� 15 0.114 ± 0.027  
(0.077 C 0.172) 

22.5 ± 1.59 
(20.4 C 25.3) 

Trichiurus lepturus Largehead hairtail &��#����f	^�_� 3 0.359 ± 0.009  
(0.353 C 0.368) 

67.8 ± 3.12 
(65.6 C 71.4) 

Upeneus moluccensis Goldband goatfish &���	�#u�v� 3 0.029 ± 0.005  
(0.025 C 0.035) 

14.1 ± 0.81 
(13.4 C 15.0) 

Upeneus sp. Goatfish &���	�#u�v� 3 0.036 ± 0.001  
(0.036 C 0.037) 

15.2 ± 0.76 
(14.5 C 16.0) 

Xiphias gladius* Swordfish &��ก� )"��"�#�� 12 21.6 ± 15.710  
(2.20 C 47.0) 

185.0 ± 45.22 
(100.0 C 240.0) 

�������':  ��%�������	^�_��&̀	��%����(�ก�!�*�%��*%&� ��%�	��ก�	:�#f	 c-�����	^�_��&̀	 demersal species �ก��:	 &���� (Rastrelliger kanagurta)  �� ��-ก��  * �&̀	��%����"��b#:(�ก�!�*�%��*%
&� ��&� �+"��,#���	
���-ก c-��( �&̀	 pelagic species 
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����� 3-3 
�ก����������������������������������� DORM-2 $�� DOLT-2  
�������� DORM-2 (�ก./กก.) DOLT-2 (�ก./กก.) 

1 4.14 1.97 
2 4.39 2.26 
3 4.06 2.03 
4 3.98 2.28 
5 4.93 2.05 
6 4.57 2.29 
7 4.56 2.09 
8 4.15 2.09 
9 4.05 2.17 
10 4.19 2.24 
11 4.15 2.24 
12 4.04 2.17 
13 4.03 2.08 
14 4.01 2.01 
15 3.96 2.00 
16 5.18 1.97 
17 4.43 2.26 
18 4.51 2.25 
19 4.43 2.32 
20 4.52 1.94 

�.����ก/�ก��0� 4.64 ± 0.26 2.14 ± 0.28 
�.��2���3 ± standard deviation 4.31 ± 0.33 2.14 ± 0.13 

% �����������?@� 93.0% 99.8% 

 
3.2.2 ��ก��������� !"��#$%��&�'�  

 
�ก�������������������3.�������A/�BA/� 33 ���3.�� C�ก��A��0@ 307 ���3.�� 
D�.��.���0������E�F��0$����� (coefficient of variation = SD/mean) �2���3 10.3 ± 8.6% 
$�@�.�ก�������������������3.�������A/�0���0$0.�3/�  ��3�����3@$�@�������� �-5 
O��
�ก � 
 
3.3 ��ก��()ก*�+����,+�#�-./�"�!.�'�0�ก#%���1�ก#� 

 3.3.1  ก��+.�+34#.5#�+�#�-.�.6�#�$6�#/�"�!.�'�7"%��8.�9 

 
�ก���������������������PQ������RA��3R�������A/�C�ก�.����ก�� $�@�?�������� 
�-6 O��
�ก � $����S�?�������� 3-4  T@30��.���������PQ���3U.��V.� 0.005 W 1.245  
0ก./กก. ��.��X3ก   �.��2���3$���.�0�E3Y�� 0.213 ± 0.277 $�� 0.072 0ก./กก. ��.��X3ก   



  
  41 

����� 3-4  ���0�Z���������3.�������A/�$�.��V��@���C��C�ก�.����ก��  

+����,+�#� (�ก./กก. .�'� .�ก�+:$ก) 
86�#���$�(�/"�! 86�#/���; "�� 

�%��<���$ "�'�/=9-/>�/=9 �%���?$@�. 
Alopias superciliosus 2��0���3�������U 8 0.514 ± 0.200 0.198 W 0.862 0.528 
Auxis thazard T�$ก�� 12 0.064 ± 0.044 0.039 W 0.202 0.051 
Caranx tille ก��0� 1 0.886 0.886 0.886 
Carcharhinus brachyurus 2��0����@.�� 1 0.251  0.251 0.251 
Carcharhinus falciformis 2��0 silky 3 0.122 ± 0.043 0.074 W 0.158 0.132 
Euthynnus affinis T���3 4 0.063 ± 0.018 0.046 W 0.088 0.059 
Katsuwonus pelamis �U�.�����$^� 29 0.100 ± 0.135 0.005 W 0.597 0.056 
Thunnus albacares �U�.��������R�� 2 0.092 ± 0.045 0.061 W 0.124 0.092 
Thunnus obesus �U�.���T� 1 0.201 0.201 0.201 
Unidentified shark 2��0 1 0.048 0.048 0.048 
Xiphias gladius ก��T��$��@�� 16 0.478 ± 0.430 0.026 W 1.245 0.375 

 

�����A/����0���������PQ���2���3����RA��3R��0�ก����S@ 3 V��@ �R� ���ก��0� (Caranx 
tille) (n = 1), ���2��0���3�������U (Alopias superciliosus) (n = 8) $�����ก��T��$��@�� 
(Xiphias gladius) (n = 16) 0��.��2���3 0.886, 0.514 ± 0.200 $�� 0.478 ± 0.430 0ก./กก. ��.��X3ก 
��0�/�@��    �.�V��@���D���������PQ�����3����S@ �R� ���2��0 (Unidentified shark) (n = 1) 0�
�.��2���3 0.048 0ก./กก. ��.��X3ก  

�0R������3����3������������PQ������RA��3R�������A/��SกV��@C�ก�.����ก��T@3
$
�OU0�ก�.�� (box plot) @���U���� 3W1 $������� 3-4  T@3$�.�V��@�����A/�?@���e� 3 ก�S.0 �R� ก�S.0
���2��0 ก�S.0����U�.� $��ก�S.0����R��f  D�.� 

• ก�S.0���2��0 0� 4 V��@ �R@ 2��0���3�������U 2��0����@.�� 2��0 silky 
$��2��0���?0.?@����SV��@ D�.� 2��0���3�������U 0���������PQ���2���3
�U��S@��.�ก�� 0.514 ± 0.200 0ก./กก. ��.��X3ก (0.198 W 0.862 0ก./กก. ��.��X3ก)   

• ก�S.0����U�.� 0� 5 V��@ ?@�$ก. T�$ก�� T���3 �U�.�����$^� �U�.��������R�� 
$���U�.���T�  ก�S.0��A��e�ก�S.0���0���������PQ���2���3��/�ก.����ก�S.0�R��  

• ก�S.0����R��f  0��3U. 2 V��@ �R� ���ก��0� $�����ก��T��$��@�� ก�S.0��A��e�
ก�S.0���0���������PQ���U� �R� 0.886 $�� 0.478 ± 0.430 0ก./กก. ��.��X3ก 
��0�/�@��  
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�U���� 3-1  �U� (ก) $�@�V.��A/����กg�������A/�  $���U� (g) $�@�V.����0�Z������

��RA��3R�������A/�V��@�.��f C�ก�.����ก�� Bh��$�.���e� 3 ก�S.0 �R� ���2��0 (B��3) 
����U�.� (ก���) $�����V��@�R��f (g�) 

 [����������ก���ก�.��$�@��.�0�E3Y��, �����.��g��ก�.��$�@�������Bj�?������ 25, ������
g��ก�.��$�@�������Bj�?������ 75, ���R����0�3�ก�0��k@ (l) $�@�g��0U����0��.����.�� 1.5 

ĥ� 3 ��.�g����0ก���g��ก�.��, ���R����0�3@�กC�� (*) $�@�g��0U����0��.�0�กก.� 3 ��.�g��
��0ก���g��ก�.��] 

              Shark            Tuna 

EU (2006) limit for some fishes 

EU (2006) limit for some predatory fishes 

species 
(g) 

species 
AS =   Alopias superciliosus CB  =   Carcharhinus brachyurus 
CF  =   Carcharhinus falciformis S  =   unidentified SHARK 
AT  =   Auxis thazard CT  =   Caranx tille 
EA  =   Euthynnus affinis KP  =   Katsuwonus pelamis 
TA  =   Thunnus albacares TO  =   Thunnus obesus 
XG  =   Xiphias gladius 

species 
(ก) 
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�0R������3����3���@�������������PQ������RA��3R�������A/�$�.��V��@ ��0DRA�����กj�
���3.�������A/�C�ก�.����ก�� (DRA���� A, B $�� C) 0������A/��D�3� 2 V��@ ���0����3.������A� 3 DRA���� 
�R� ����U�.�����$^� (K. pelamis) $�����ก��T��$��@�� (X. gladius) (�U���� 3-2) 

����U�.�����$^�  ��DRA���� A, B $�� C 0������2���3 0.085 ± 0.127, 0.141 ± 0.053 
$�� 0.408 0ก./กก. ��.��X3ก ��0�/�@��   �0R���@�������^���T@3�V� One W Way ANOVA D�.�
��A� 3 DRA���� 0����0�Z����$�ก�.���3.��0���3�/���} (p < 0.05)  $���0R���@���T@3�V� Multiple 
Comparisons @�3�E� Fisher,s Least Significant Difference (LSD) D�.���@����������RA���� 
�U�.�����$^�C�กDRA���� A $�ก�.��ก��C�กDRA���� C $��C�กDRA���� B $�ก�.��ก��C�กDRA���� C  
��3�����3@ก���@�������^�������g�� 1.1 O��
�ก C   C�ก�U���� 3-2 C���j�.��.�0�E3Y��g��
���0�Z������DRA���� C �U�ก.�DRA���� A $�� B  

�.������3.�����ก��T��$��@�� (X. gladius) ��DRA���� A, B $�� C 0������2���3 
0.357 ± 0.026, 0.163 ± 0.159 $�� 0.939 ± 0.313 0ก./กก. ��.��X3ก ��0�/�@�� �0R���@������
�^���T@3�V� One W Way ANOVA D�.���A� 3 DRA���� 0����0�Z����$�ก�.���3.��0���3�/���}  
(p < 0.05)  $���0R���@���T@3�V� Multiple Comparisons @�3�E� Fisher,s Least Significant 
Difference (LSD) D�.���@����������RA����ก��T��$��@�� C�กDRA���� A $�ก�.��ก��C�กDRA���� 
C $��C�กDRA���� B $�ก�.��ก��C�กDRA���� C  ��3�����3@ก���@�������^�������g�� 1.2  
O��
�ก C   C�ก�U���� 3-2 C���j�.��.�0�E3Y��g�����0�Z������DRA���� C �U�ก.�DRA���� A $�� B  

 3.3.2 ก���+��$1���$1+����,+�#�-.�.6�#�$6�#/�"�!.�'�ก�1�%���"�@�. 

 ��@��ก������PQ��g����������RA��3R�������A/�C�ก�.����ก�� �.���}.0��.���/�ก.�
�กZ��0���Y����� EU (2006) ก/���@  C�ก�U���� 3-1 D�.� ก�S.0����U�.�0����0�Z��������PQ��
��/�ก.��กZ�� (EU (2006) ���ก/���@���0���������PQ��?@�?0.�ก�� 0.5 0ก./กก.   �/�����ก�S.02��0 
$0�.����2��0���3�������UC�0���������PQ���U�����S@��ก�S.0$�.กj3����/�ก.��กZ�� (EU (2006) 
���ก/���@����������ก�.�0���������PQ��?@�?0.�ก�� 1.0 0ก./กก.    �.�ก�S.0�����A/��R��f ?@�$ก. 
���ก��0�$�����ก��T��$��@�� D�.����ก��0�0���������PQ�� 0.886 0ก./กก. ��.��X3ก 
Bh���ก��ก.��กZ����� EU (2006) ก/���@?���� 0.5 0ก./กก $�.���ก��T��$��@����e������ก�.� Bh��
��0�กZ��g�� EU (2006) ��0��^0�����?@�^h� 1.0 0ก./กก. 
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�U���� 3-2    ���0�Z��������RA��3R�����$�.��V��@����3����3���0DRA�����กj����3.�����.� 

���ก��    
 [����������ก���ก�.��$�@��.�0�E3Y��, �����.��g��ก�.��$�@�������Bj�?������ 25, ������

g��ก�.��$�@�������Bj�?������ 75, ���R����0�3�ก�0��k@ (l) $�@�g��0U����0��.����.�� 1.5 
ĥ� 3 ��.�g����0ก���g��ก�.��, ���R����0�3@�กC�� (*) $�@�g��0U����0��.�0�กก.� 3 ��.�g��

��0ก���g��ก�.��] 
 

C. brachyurus C. falciformis 
 

A. superciliosus 

E. affinis 
 

SHARK 
 

T. obesus 
 

K. pelamis 
 

C. tille 

A. thazard 
 

T. albacares 
 

X. gladius 
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 ���3.�����ก��0����0�������������A���A0��D�3� 1 ���3.�� Bh��0�g��@��}.T@3�A/����ก 
3.3 กก. $����03� 66.8 B0. �0R�����3�ก�����3.�����ก��0���R� Caranx Tille �������hก?��� 
fishbase (Froese and Pauly, 2009) (O��
�ก 2) D�.����3.����e����3.�����T���j0�3 $��0���3S
0�ก �/����0���3������ก��?@����0�������  ���ก��ก����ก�Z�ก��ก�������g�����
ก��0� ���ก�����$�������A/���e������ Ch��/����0����0�Z������0����RA��3R���U�  �3.��?�กj@����3.��
���ก��0�����S.0C��?@�0��D�3����3.���@�3Ch�?0.��C��S�?@�V�@�C�.����ก��0���e������A/�V��@���0�
��������PQ���U� 

 C�ก
�ก���hก��ก������PQ��g����������RA��3R�������A/�C�ก�.����ก�� $0�.��.�
��}.C�0��.���/�ก.��กZ����� EU (2006) ก/���@ $�.���0�Z���������CD�^R�?@������V��@C�@.�0�
�.��U� �V.� 2��0���3�������U 2��0����@.�� �U�.�����$^� $��ก��T��$��@��  ������.���A
��กC�ก0�D���ก��0��ก�����R������.�3�A/�����@��j $����e�������0�ก���D3D����3U.����3�3.��
�@��j  (Musyl et al., 2004; Canese et al., 2008)   

 DRA�����.����ก����C0�ก������PQ��g������ ���ก��ก��C�ก������ก���D�.�
���0�Z�������0�ก����CD����A/���������Z�.����ก��Bh��0��.��U�T@3�3U.��V.� 0.082 W 5.58 
0�ก./�. (Selvaraj, 1999) (�กZ��0���Y���A/�����V�3����0�?@�����ก�� 0.1 ��ก./�. ������ก��

���ก���ก���������������������  .�. 2537) Bh��$��.�ก/����@��C0�C�ก$
.�@����R���C�ก����Z
V�3��������.����ก�� T@3�2D��V�3��������������@�3���0�T������S����ก��00�ก^h� 12,150 
$�.� Bh��0���A�T�����
����S�ก�Z�����j��������� 
���ก��B������$��TB@�?� 
���D�����ก 
���
ก��@�� 
����kT�����30 
���$��$���U�T��� (Joseph and Jerald, 1994; Satpathy, 2008) Bh��
�S����ก��0���.���A��e�$��.�ก/����@������A���A�   ��กC�ก��A3��0��A/����3C�กVS0V����^Uก��.�3���U.
�.����ก����0$0.�A/���3��}.f กj��C��e�$��.�ก/����@g����������g���U.�.����ก��   �������
�.���h��0�$��.�ก/����@���^UกD�@D�0������ก��Bh����0��^���C�ก��C�3��ก?�?@�?ก�^h�$0�C��3U.
���g�ก����.����?ก�C�กV�3���� (Lindqvist et al., 1991)   �����������PQ���U.���������.� 
���ก�� ���ก��ก��D���ก��0��ก�����R������.�3�A/�����@��j$��g���g�DRA������ก����ก��?ก�   
Ch��.�
��.�ก�����0�����������A/����.���A $��3���0���3S0�ก��R��3U.���/�@��g�A�ก�����TO��U�  
กj3���0��������0�����0�Z����U�ghA�  
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 3.3.3 ก���+��$1���$1+����,+�#�-.�.6�#�$6�#/�"�!.�'�ก�1A6�.���#6�. 

 �0R������3����3����0�Z�����������PQ������RA��3R�������A/�C�ก�.����ก��ก��DRA��R�� 
D�.������A/�C�ก�.����ก���.���}.0����0�Z������/�ก.�DRA�����R�� (�U���� 3-3) 3ก������2��0
���3�������U (A.superciliosus) C�กก���hก�����A���A0����0�Z������.�ก�� 0.514 ± 0.200 (0.198 
W 0.862) 0ก./กก. ��.��X3ก T@30����0�Z�����U�ก.����2��0C�ก�������@�0�� (Menasveta 
and Siriyong, 1977) Bh��0��.��3U.��V.� 0.06 W 0.48 0ก./กก. ��.��X3ก  $���0R������3����3����0�Z
�����������PQ������RA��3R������SกV��@T@3�2���3C�กก���hก�����A���ABh��0��.��3U.��V.� 0.237 ± 
0.301 (0.005 W 1.245) 0ก./กก. ��.��X3ก ก��ก���hก��g�� Bhattacharya and Sarkar (1996) ��
DRA�����.����ก�� ���D�.�0���������PQ���3U.��V.����3ก.� 0.210 0ก./กก. ��.��X3ก Bh��0��.�
���0�Z�����ก�����3�ก��  
 

 

 

 

 

 

 

 

 

�U���� 3-3  ����3����3����0�Z��������RA��3R�������A/�C�ก�.����ก�� ก��DRA�����R�� 

 

 3.3.4 ����/��A�.?!�� �%��+����,+�#�ก�15.�95#�"��#$%��/�"�!.�'� 

  3.3.4.1 ����/��A�.?!-./�"�!.�'�7"%��8.�9 

 �0R������3����3���0��0D��E���O�D�0���.�����0�Z�����������PQ��ก��g��@
g�����3.�������A/�����S.0C��?@�C�ก�.����ก����A��0@ D�.����0�Z�����������PQ������RA��3R��
�����A/�0���0��0D��E�ก���A/����ก$����03��3.��0���3�/���}����^������ p < 0.01 (����� 3-5)  

ก���hก�����A���A 
����C�3�R��f 
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����� 3-5 �.���0������E�F����0D��E� (r) ���.�����0�Z�����������PQ��ก��g��@g�� 
�����A/�C�ก�.����ก�� T@3�V�T��$ก�0 SPSS version 11.0  

�%�/��+��/��?�C/ /��A�.?! (r)   +����, Hg .�'� .�ก ����$�� 
+����, Hg 1 0.677** 0.690** 
.�'� .�ก  1 0.928** 
����$��   1 

**  Correlation is significant at the 0.01 level (2-tailed) 

 

�0R������3����3���0��0D��E�����^���T@3���.� p-value ���.�����0�Z�������
����PQ��ก���A/����กg�������A/�C�ก�.����ก��$3ก��0V��@  ���ก�.����3.�������A/��.���}.
C�ก�.����ก��0�C/������3.����$�.��V��@���3  Ch�0��D�3� 4 V��@ �������0��0D��E�?@� ?@�$ก.  
���2��0���3�������U (A. superciliosus), ���T�$ก�� (A. thazard), ����U�.�����$^�  
(K. pelamis) $�����ก��T��$��@�� (X. gladius)    T@3D�.���A� 4 V��@ 0����0�Z������
��RA��3R����0D��E�ก���A/����ก�3.��0���3�/���}����^��� (p < 0.05) @������� 3-6   ���ก��T��$��@�� 
0���0��0D��E��U��S@  (r = 0.861)  Bh��$�T��0��0��0D��E�$�@�@���U���� 3-4 
 
����� 3-6  ��0��0D��E����.�����0�Z�����������PQ��ก��g��@g�������A/�$�.��V��@����S.0

C�ก�.����ก�� 
�%� r �� �%���%�+�#�ก�1 86�#���$�(�/"�! 86�#/���; "�� p-value* 

.�'� .�ก ����$�� 
Alopias superciliosus 2��0���3�������U 8 0.001 - 0.820 0.045 
Auxis thazard  T�$ก�� 12 0.000 0.272 0.105 
Caranx tille  ก��0� 1 - - - 
Carcharhinus brachyurus 2��0 silky 3 - - - 
Carcharhinus falciformis 2��0����@.�� 1 - - 0.029 0.381 
Euthynnus affinis T���3 4 - 0.922 0.610 
Katsuwonus pelamis �U�.�����$^� 29 0.000 0.367 0.376 
Thunnus albacares �U�.��������R�� 2 - - - 
Thunnus obesus �U�.���T� 1 - - - 
Unidentified shark 2��0 1 - - - 
Xiphias gladius ก��T��$��@�� 16 0.000 0.861 0.675 

- 0����3.�����3ก.� 2 �� ?0.��0��^����0��0D��E�?@� 
* ��@����3�/���}����^��� 0.05 
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�U���� 3-4 ��0��0D��E����.�����0�Z����ก���A/����ก�����A/�C�ก�.����ก�� 

 
 3.3.4.2 ����/��A�.?!-.N�A��� 

 �U���� 3-5 $�@���0��0D��E����.�����0�Z�����������PQ������RA��3R���2���3ก��
g��@�2���3g�������A/��SกV��@  D�.���O�D�0��@����������RA��3R�������A/� 0���0��0D��E���
�������@�3ก��ก���A/����ก$����03�g�������A/�  3ก������ก��0� (C. tille) ����U�.�����
���R�� (T. albacares) $�����2��0���3�������U (A. superciliosus) �/�������0��0D��E�ก��
�A/����ก $�����ก��0� (C. tille) �/�������0��0D��E�ก����03�  
 
3.4 ��ก��()ก*�+����,+�#�-./�"�!.�'�0�ก����#�.9���. (.%�..�'�A�%�) 

 3.4.1  ก��+.�+34#.5#�+�#�-.�.6�#�$6�#/�"�!.�'�7"%��8.�9 

 
�ก���������������������PQ������RA��3R�������A/�C�ก�������@�0�� (�.���A/�D0.�) 
$�@�?�������� �-7 O��
�ก � $����S�?�������� 3-7   T@30��.���������PQ���3U.��V.� 
0.010 W 1.125 0ก./กก. ��.��X3ก   �.��2���3$���.�0�E3Y�� 0.108 ± 0.151 $�� 0.067 0ก./กก.  
��.��X3ก  

�����A/����0���������PQ���2���30�ก����S@ �R� ����A/�@�ก?0� (Sphyraena barracuda) 
(n = 1), ���2��0���3�������U (A. superciliosus) (n = 4) $�����ก��T��$��@�� (Xiphias 
gladius) (n = 12) 0��.��2���3 0.942, 0.527 ± 0.247 $�� 0.431 ± 0.352 0ก./กก. ��.��X3ก ��0�/�@�� 
�.�V��@���D���������PQ�����3����S@ �R� �����ก�0 (Saurida elongate) (n = 3) 0��.��2���3 
0.035 ± 0.004 0ก./กก. ��.��X3ก  

R2 = 0.7421
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�U���� 3-5 �U� (ก) ��0��0D��E����.�����0�Z�����2���3�������PQ��ก���A/����ก $���U� (g) 
��0��0D��E����.�����0�Z�����2���3�������PQ��ก����03��2���3 (g) g��
���3.�������A/�C�ก�.����ก��  
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R = 0.384 

R = 0.290 

����3 
��j@���A/��hก 
����3$�� 
��j@���A/��hก 

����3 
��j@���A/��hก 
����3$�� 
��j@���A/��hก 

AS =  A. superciliosus 
CB =  C. brachyurus 
CF =  C. falciformis 
CT =  C. tille 
TA =  T. albacares 
XG =  X. gladius 
 

AS =  A. superciliosus 
AT =  A. thazard 
CB =  C. brachyurus 
CF =  C. falciformis 
CT =  C. tille 
EA =  E. affinis 
KP =  K. pelamis 
S =  Shark 
TA =  T. albacares 
TO =  T. obesus 
XG =  X. gladius 
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����� 3-7 ��0�g�0g�����������3.�������A/�$�.��V��@���C��C�ก�������@�0��  

�ก./กก. .�'� .�ก�+:$ก 86�#���$�(�/"�! 86�#/���; "�� �%��<���$ "�'�/=9-/>�/=9 �%���?$@�. 
Alepes djedaba ��กS� 3 0.113 ±  0.086 0.031 W 0.203 0.113 
Alopias superciliosus* 2��0���3�������U 4 0.527 ± 0.247 0.244 W 0.744 0.560 
Chrysochir  aureus C@�g�A3  3 0.060 ± 0.007 0.052 W 0.067 0.060 
Cynoglossus cynoglossus ��A��0� 3 0.050 ± 0.007 0.042 W 0.055 0.052 
Decapterus  russelli �U$gก 3 0.093 ± 0.034 0.055 W 0.121 0.102 
Drepane punctata ��TDE�FCS@ 3 0.107 ± 0.026 0.079 W 0.130 0.112 
Ephippus orbis ���� 3 0.099 ± 0.011 0.088 W 0.110 0.099 
Epinephelus coioides ก����@�ก$@� 2 0.519 ± 0.027 0.500 W 0.539 0.519 
Istiophorus platypterus* ก��T���.0 1 0.463 0.463 0.463 
Loligo duvauceli �0hกก��3 9 0.047 ± 0.008 0.037 W 0.057 0.048 
Loligo sp. �0hก 3 0.039 ± 0.026 0.010 W 0.060 0.045 
Nemipterus bipunctatus ���3$@� 9 0.071 ± 0.018 0.046 W 0.103 0.068 
Nemipterus japonicus ���3$@�}���S�� 24 0.081 ± 0.027 0.055 W 0.153 0.074 
Nemipterus peronii ���3$@� 3 0.080 ± 0.015 0.065 W 0.095 0.080 
Nemipterus spp. ���3$@� 6 0.079 ± 0.023 0.039 W 0.107 0.081 
Parupeneus spp. $D� 18 0.099 ± 0.028 0.059 W 0.166 0.090 
Pennahia  macrocephalus C@ 3 0.073 ± 0.056 0.040 W 0.138 0.042 
Pennahia anea C@g� 3 0.074 ± 0.019 0.053 W 0.091 0.079 
Priacanthus macracanthus �����CS@�A/���� 38 0.069 ± 0.040 0.026 W 0.208 0.059 
Pseudorhombus sp. ���@�3 3 0.109 ± 0.024 0.093 W 0.136 0.098 
Rastrelliger kanagurta ��� 3 0.036 ± 0.007 0.028 W 0.042 0.038 
Saurida elongata ��ก�0 3 0.035 ± 0.004 0.031 W 0.038 0.035 
Saurida undosquamis ��ก�0���CS@ 33 0.052 ± 0.017 0.028 W 0.102 0.046 
Saurida sp. ��ก�0 3 0.068 ± 0.051 0.037 W 0.126 0.042 
Sphyraena barracuda* �A/�@�ก?0� 1 0.942 ± 0.000 0.942 0.942 
Sphyraena forsteri ��ก 3 0.088 ± 0.045 0.035 W 0.114 0.113 
Sphyraena jello ��ก 3 0.071 ± 0.006 0.066 W 0.078 0.069 
Trachinocephalus myops ��ก�0�U@/� 15 0.070 ± 0.023 0.042 W 0.131 0.062 
Trichiurus lepturus @��������}. 3 0.051 ± 0.006 0.044 W 0.056 0.053 
Upeneus moluccensis ��@���� 3 0.085 ± 0.019 0.064 W 0.099 0.093 
Upeneus sp. ��@���� 3 0.090 ± 0.031 0.054 W 0.108 0.107 
Xiphias gladius* ก��T��$��@�� 12 0.431 ± 0.352 0.031 W 1.125 0.352 
�0�3���S:  ���3.���.���}.��e����3.��C�ก���R���0R����0�����ก����@�� Bh���.���}.��e� demersal species 3ก��� ������ 

(Rastrelliger kanagurta) $���0hก  
 * ��e����3.�����?@�C�ก���R���0R����0�����O���j@���A/��hก Bh��C���e� pelagic species  
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 �0R������3����3������������PQ������RA��3R�������A/��SกV��@C�ก�������@�0�� (�.���A/�
D0.�) T@3$
�OU0�ก�.�� (box plot) @���U���� 3-6 $������� 3-7   T@3$�.�V��@�����A/�?@���e� 3 ก�S.0 
�R� ก�S.0�0hก ก�S.0�������@�� $��ก�S.0���ก����A/� D�.� 

• ก�S.0�0hก (squid) Bh���3U.���กS� Loligo spp. ?@�C�ก����ก����@�� 0����0�Z
�����3U.��V.� 0.010 - 0.060 0ก./กก. ��.��X3ก  

• ก�S.0�������@�� (demersal fishes)  V.�$���.��2���3g�����0�Z�������D�0��.�
�ก�����3�ก��ก�S.0�0hก T@3�3U.��V.� 0.062 W 0.539 0ก./กก. ��.��X3ก  

• ก�S.0���ก����A/� 0� 4 V��@ �R� 2��0���3�������U �A/�@�ก?0� ก��T��$��@�� 
$��ก��T���.0 (Istiophorus platypterus) ��A��0@��e�������?@�C�ก��j@���A/��hก 
0�g��@��}. $��0�ก������PQ��g����������RA��3R���U�ก.�ก�S.0�R�� T@3D��3U.
��V.� 0.031 W 1.125 0ก./กก. ��.��X3ก  

��ก���S.0���3.�����A���A 0����3V��@���D�?@������3�^��� ?@�$ก. �0hกก��3 (Loligo  
duvauceli)  ������3$@�}���S�� (Nemipterus  japonicus) ������3$@� (Nemipterus spp.) ���C@ 
(Pennahia macrocephalus) ���$D� (Parupeneus spp.) ��������CS@�A/���� (Priacanthus 
macracanthus) �����ก�0���CS@ (Saurida undosquamis) $�������ก�0�U@/� (Trachinocephalus  
myops)  �0R������3����3����0�Z����������0�����A/�$�.��V��@��0�^����กj����3.�� D�.�0�
���3V��@�����@�������������PQ�������3.�����?@�C�ก�^����ก��V�3����0����0�Z�U�ก.����D���
�^�������3U.�.��C�ก������ก?� ?@�$ก. �0hกก��3 ������3$@� �����ก�0���CS@ ���$D� $��
�����ก�0�U@/� (�U���� 3-7)    

�����A/��.���}.C�ก�������@�0�� (�.���A/�D0.�) 0����0�Z�����3U.���กZ��
0���Y��g�� EU (2006) 3ก���$�.��ก�S.0���ก����A/������CD���������PQ�������0�Z�U� 
��R���C�กก�S.0��A��e������ก�.� .�3�A/���j  ��กC�ก��A�������@�0��3��0�$��.�ก/����@���� ?@�$ก. 
OU�g�?� ����Z�0U.�ก�����@�0��-��T����� $��ก��gS@�C�����D3�ก��kT�����30��$��.�3���@� 
(Yanada) (Bhattacharya et al., 1993) �����C0�ก����@��.�3������ก0�����PQ���U.����$@���0
$�������A/�   $��3����C0�$��.�ก/����@C�ก$
.�@��Bh�����0���0�������@�0���3U. T@30�C�ก
ก�Cก��0g��0�S�3� (ก��0���Y���SZO�D����$@���0, 2530; Berlin et al., 2007) �V.� �A/����3���0�
��������PQ�� ��R��������D�@D�0�������3�ก�� $������PQ�����U.�������@�0��  
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�U���� 3-6   �U� (ก) V.��A/����ก $���U� (g) V.����0�Z���� ����RA��3R�������A/�V��@�.��f C�ก

�������@�0�� (�.���A/�D0.�) T@3����0hก (squid) $���������@�� (demersal fish) 
?@�C�ก����ก����@��  $�����ก����A/� (pelagic fish) ?@�C�ก��j@���A/��hก 

 [����������ก���ก�.��$�@��.�0�E3Y��, �����.��g��ก�.��$�@�������Bj�?������ 25, ������
g��ก�.��$�@�������Bj�?������ 75, ���R����0�3�ก�0��k@ (l) $�@�g��0U����0��.����.�� 1.5 ĥ� 
3 ��.�g����0ก���g��ก�.��, ���R����0�3@�กC�� (*) $�@�g��0U����0��.�0�กก.� 3 ��.�g����0
ก���g��ก�.��] 

 

Squid Demersal fish Pelagic fish 

EU (2006) limit for some predatory fishes 

EU (2006) limit for most fishes 

species 
(g) 

      species 
AD =  Alepes djedaba  

AS =  Alopias superciliosus  
CA =  Chrysochir  aureus  
CC = Cynoglossus cynoglossus  
DR =  Decapterus  russelli  
DP =  Drepane punctata 
EO = Ephippus orbis  
EC =  Epinephelus coioides     
IP =  Istiophorus platypterus 
LD = Loligo duvauceli   
Loli =  Loligo sp.  
NB =  Nemipterus bipunctatus   
NJ = Nemipterus japonicus  
NP =  Nemipterus peronii   
Nemi =  Nemipterus spp.  
Paru = Parupeneus spp.  
PeM =  Pennahia macrocephalus  
PA =  Pennahia anea 
PrM = Priacanthus macracanthus  
Pseu =  Pseudorhombus sp.  
RK =  Rastrelliger kanagurta  
SE = Saurida elongate  
SU =  Saurida undosquamis  
Saur =  Saurida sp. 
SB = Sphyraena barracuda  
SF =  Sphyraena forsteri  
SJ =  Sphyraena jello 
TM = Trachinocephalus myops       
TL =  Trichiurus lepturus   
UM =  Upeneus moluccensis 
Upen = Upeneus sp.  
XG =  Xiphias gladius 

species 
 (ก) 
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�U���� 3-7  ����3����3����0�Z����$���A/����ก�������A/�$�.��V��@��$�.���^����กj�
���3.�������A/����������@�0�� (�.���A/�D0.�) T@3����^������0��ก�0��e��^������
�3U.�ก��V�3����$��0����0�Z��������PQ���U��������A/�V��@��A� 

  [����������ก���ก�.��$�@��.�0�E3Y��, �����.��g��ก�.��$�@�������Bj�?������ 25, ������
g��ก�.��$�@�������Bj�?������ 75, ���R����0�3�ก�0��k@ (l) $�@�g��0U����0��.����.�� 1.5 ĥ� 
3 ��.�g����0ก���g��ก�.��, ���R����0�3@�กC�� (*) $�@�g��0U����0��.�0�กก.� 3 ��.�g����0
ก���g��ก�.��] 

 

 

������3$@� (N. bipunctatus) 

�0hกก��3 (L. duvauceli) 
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�U���� 3-7 (�.�) 

 

������3$@�}���S�� (N. japonicus) 

���$D� (Parupeneus spp.) 

������3$@� (Nemipterus spp.) 
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�U���� 3-7 (�.�) 

��������CS@�A/���� (P. macracanthus) 

�����ก�0�U@/� (T. myops) 

�����ก�0���CS@ (S. undosquamis) 
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3.4.2 ก���+��$1���$1+����,+�#�-.�.6�#�$6�#/�"�!.�'�ก�1�%���"�@�. 

��@��ก������PQ��g����������RA��3R�������A/�C�ก�������@�0�� (�.���A/�D0.�) �กR��
��A��0@ 0��.���/�ก.��กZ��0���Y����� EU (2006) ก/���@   T@3D�.��������A/���A� 3 ก�S.0��A� 
���3.����A��0@��ก�S.0�0hก0��.������3U.���กZ��0���Y��g�� EU (2006) ก�.��R� ?0.�ก�� 0.5 
0ก./กก.   

ก�S.0�������@��0��.������3U.���กZ��0���Y���V.��@�3ก�� 3ก������ก����@�ก$@� 
(Epinephelus coioides) ���0���������PQ���ก���กZ��0���Y����jก���3 T@30��.��2���3������.�ก�� 
0.519 ± 0.027 0ก./กก. ��.��X3ก (�U���� 3-6)  ���ก����@�ก$@���A� 2 ���3.�� 0���������PQ��
�ก�����3�ก�� �R� 0.500 $�� 0.539 0ก./กก. ��.��X3ก  ���ก����@�ก$@�ก�����$�������A/���e�
����� (O��
�ก 2) $�����3.������S.0C��?@���A� 2 0�g��@�ก�����3�ก��Bh����C��e��������3U.��V.�
��j0�3 �0R�����3�ก��g��@���0�ก������hก?��� fishbase (Froese and Pauly, 2009) Bh���/����0�
��3������ก��?@������������/����0����0�Z������0�U�   �3.��?�กj��0���3.������S.0C��?@�0�
�D�3� 2 ���3.�� Ch�?0.��C��S�?@�V�@�C�.�g�����ก����@�ก$@���e������A/�V��@���0����0�Z����
����PQ���U�      

�/�����ก�S.0���ก����A/� Bh���SกV��@��e������ก�.� 0��.��2���3����g��$�.��V��@��/�
ก.��กZ�� 1.0 0ก./กก. g�� EU (2006)  3ก������ก��T��$��@�� 2 ��C�ก 12 �� ���0��.������ก�� 
1.0 0ก./กก. ��.��X3ก (�U���� 3-6)    

  3.4.3 ก���+��$1���$1+����,+�#�-.�.6�#�$6�#/�"�!.�'�ก�1A6�.���#6�.O 

  �0R������3����3�ก��ก���hก����DRA�����R��D�.� �����A/��.���}.0���@������
����PQ����/�ก.������A/���DRA�����R�� 3ก�����������CS@�A/���� (Priacanthus macracanthus) Bh��
��ก���hก�����A���A0���������PQ���2���3 0.069 ± 0.040 0ก./กก. ��.��X3ก Bh���U�ก.����D������
����� (red bigeye) C�ก���T@���B�3 Bh��0�������.�ก�� 0.029 0ก./กก. ��.��X3ก (Agusa et al., 
2007)    ���2��0���3�������U��ก���hก����A0����0�Z���� 0.527 ± 0.247 (0.244 W 0.744) 
0ก./กก. ��.��X3ก �U�ก.������2��0 4 V��@ C�ก�������@�0�������3���T@3 Menasveta and 
Siriyong (1977) .�0���������PQ���3U.��V.� 0.057 W 0.478 0ก./กก. ��. ��X3ก (�U���� 3-8) 
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�U���� 3-8 ����3����3����0�Z��������RA��3R�������A/�C�ก�������@�0�� (�.���A/�D0.�) ก��

DRA�����R��  

T@3��� 1 = �����ก�0 ( Saurida elongate)  2 =  �����ก�0���CS@ (Saurida undosquamis) 3 =  �����ก�0 
(Saurida sp.) 4  =  �0hกก��3 (Loligo forbesi) 5 =  �0hกก��3 (Loligo duvauceli)  $��6 =   �0hก (Loligo sp.) 

 
3.4.4 ����/��A�.?!�� �%��+����,+�#�ก�15.�95#�"��#$%��/�"�!.�'� 

3.4.4.1 ����/��A�.?!-./�"�!.�'�7"%��8.�9 

 �0R������3����3���0��0D��E���O�D�0���.�����0�Z�����������PQ��ก��g��@
g�����3.�������A/�����S.0C��?@�C�ก�������@�0�� (�.���A/�D0.�) ��A��0@ D�.����0�Z�������
����PQ������RA��3R�������A/�0���0��0D��E�ก���A/����ก$����03��3.��0���3�/���}����^������  
p < 0.01 (����� 3-8)  
 
����� 3-8 �.���0������E�F����0D��E� (r) ���.�����0�Z�����������PQ��ก��g��@g�� 

�����A/�C�ก�.����ก�� T@3�V�T��$ก�0 SPSS version 11.0 

�%�/��+��/��?�C/ /��A�.?! (r)  +����, Hg .�'� .�ก ����$�� 
+����, Hg 1 0.656** 0.746** 
.�'� .�ก  1 0.896** 
����$��   1 

**  Correlation is significant at the 0.01 level (2-tailed) 

ก���hก�����A���A 
����C�3�R��f 
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�0R������3����3���0��0D��E�����^���T@3���.� p-value ���.�����0�Z�������
����PQ��ก���A/����กg�����3.�������A/�����S.0C��?@�C�ก�������@�0�� (�.���A/�D0.�) $3ก��0V��@  
���3.�������A/��.���}.0�C/�����$�.��V��@���3 Ch�0��D�3� 9 V��@ �������0��0D��E�?@� ?@�$ก. 
�0hกก��3 (L. devauceli), ������3$@� (N. bipunctatus), ������3$@�}���S�� (N. japonicus),  
������3$@� (Nemipterus spp.), ���$D� (Parupeneus spp.), ��������CS@�A/����  
(P. macracanthus), �����ก�0���CS@ (S. undosquamis), �����ก�0�U@/� (T. myops) $�� ���
ก��T��$��@�� ( X. gladius)   T@3D�.�0� 5 V��@ C�ก 9 V��@ ������0�Z��������RA��3R����0D��E�
ก��g��@�3.��0���3�/���}����^��� (p < 0.05) $�.�0R��D�C��Z��.� r ^h���@����0��0D��E� D�.�0�
��0��0D��E��.��g������3 @������� 3-9 

3.4.4.2  ����/��A�.?!-.N�A��� 

�U���� 3-9 $���U���� 3-10 $�@���0��0D��E����.�����0�Z�����������PQ����
��RA��3R��ก���A/����ก�2���3$����03���A��0@�2���3g�������A/���0�/�@�� T@3�SกV��@0�$�T��0��
�������@�3ก��   

�0R��D�C��Z���0����O�g�����R���0R����0�����V��กj����3.�� D�.���0��0D��E�
���.����@������ก���A/����ก�����A/����C��@�3����ก����@�� 0��.��ก��ก�S.0�ก�����3�ก�� @���U���� 
3-9 �V.��@�3ก����0��0D��E����.�����0�Z����ก����03�g�������A/� @���U���� 3-10  0��D�3�
���ก����@�ก$@� (E. coioides) $�����@��������}. (T. lepturus) ���$3ก��กC�กก�S.0  �.������A/�
���C��@�3��j@���A/��hก�.���}.��@������ก���A/����ก�2���3g�������A/�0�$�T��0��0��0D��E�
��e�?�����ก�Z��@�3ก�� �V.��@�3ก����0��0D��E����.����@������ก����03��2���3 3ก���
����A/�@�ก?0� (S. barracuda) Bh��g��0U�C�$3ก��กC�กก�S.0 
 
3.5   ก��+�����.�����/��$�7������+�#9N�$-.ก��1��QN� 

��0����3�C�กD��g���������������A� ����0��?@�C�ก�.���@�.���0����3�
������3 ��R� Hazard Quotient (HQ) ��0�0ก�� 2-1 ������� 2   Bh����?@�C�ก���0�Z�������

U����TO�?@�����.��� (average mercury daily intake) C�ก����������������� ���@�3�.� 
Reference dose for chronic oral exposure (Rfd) @���0ก�� 2-2 ������� 2 (Kofi, 2002; D�����D  
���E���@V, 2547)  T@3����.� Rfd �/��������� ��.�ก�� 0.1 0�ก./กก./�� (EPA, 2005)  ^���.�  
HQ < 1 $�@�.� ก�����TO���e�������?0.ก.�����ก�@��0����3��.��SgO�Dg��
U����TO�  $�.��ก
�.� HQ > 1 $�@�.���ก���TO���e�������C�0���0����3��.��SgO�Dg��
U����TO�?@� 
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����� 3-9 ��0��0D��E����.�����0�Z�����������PQ��ก��g��@g�������A/�$�.��V��@����S.0
C�ก�������@�0�� (�.���A/�D0.�) 

�%� r �� �%���%�+�#��<���$ก�1 86�#���$�(�/"�! 86�#/���; "�� �%� p-value* .�'� .�ก ����$�� 
Alepes djedaba ��กS� 3 - 0.872 0.907 
Alopias superciliosus 2��0���3�������U 4 - 0.592 0.775 
Chrysochir  aureus C@�g�A3  3 - 0.287 0.401 
Cynoglossus cynoglossus ��A��0� 3 - 0.310 0.252 
Decapterus  russelli �U$gก 3 - - 0.683 - 0.176 
Drepane punctata ��TDE�FCS@ 3 - 0.328 0.426 
Ephippus orbis ���� 3 - 0.524 0.762 
Epinephelus coioides    ก����@�ก$@� 2 - 1.000 1.000 
Istiophorus platypterus ก��T���.0 1 - - - 
Loligo devauceli  �0hกก��3 9 0.656 - 0.361 - 0.828 
Loligo sp. �0hก 3 - 0.547 0.626 
Nemipterus bipunctatus   ���3$@� 9 0.012 0.243 0.397 
Nemipterus japonicus ���3$@�}���S�� 24 0.061 0.485 0.117 
Nemipterus peronii  ���3$@� 3 - - 0.374 - 0.490 
Nemipterus spp.  ���3$@� 6 0.006 0.450 0.475 
Parupeneus spp. $D� 18 0.714 - 0.216 - 0.107 
Pennahia  macrocephalus C@ 3 - 0.822 0.934 
Pennahia anea C@g� 3 - 0.679 0.197 
Priacanthus  macracanthus �����CS@�A/���� 38 0.171 0.166 0.126 
Pseudorhombus sp. ���@�3 3 - 0.967 0.983 
Rastrelliger kanagurta  ��� 3 - - 0.197 - 0.667 
Saurida elongata ��ก�0 3 - 0.748 0.832 
Saurida undosquamis ��ก�0���CS@ 33 0.000 0.417 0.371 
Saurida sp. ��ก�0 3 - 0.818 0.826 
Sphyraena barracuda �A/�@�ก?0� 1 - - - 
Sphyraena forsteri ��ก 3 - - 0.952 - 0.931 
Sphyraena jello ��ก 3 - 0.065 - 0.268 
Trachinocephalus myops  ��ก�0�U@/� 15 0.000 0.467 0.591 
Trichiurus lepturus  @��������}. 3 - 0.414 0.441 
Upeneus moluccensis ��@���� 3 - 0.423 0.301 
Upeneus sp. ��@���� 3 - 0.238 0.745 
Xiphias gladius ก��T��$��@�� 12 0.001 0.444 0.583 

- 0����3.�����3ก.� 2 �� ?0.��0��^����0��0D��E�?@� 
* ��@����3�/���}����^��� 0.05 
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�U���� 3-9  ��0��0D��E����.���A/����กก�����0�Z�����2���3g�����3.�������A/�V��@�.��f C�ก

�������@�0�� (�.���A/�D0.�)  
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����3 
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AS =  A. superciliosus 
IP =  I. platypterus 
SB =  S. barracuda 
XG =  X. gladius 

EC =  E. coioides 
TL =  T. lepturus 
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�U���� 3-10  ��0��0D��E����.����03���A��0@�2���3ก����0�g�0g��g�������2���3g��

���3.�������A/�$�.��V��@C�ก�������@�0�� (�.���A/�D0.�) 
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AS =  A. superciliosus 
IP =  I. platypterus 
SB =  S. barracuda 
XG =  X. gladius 

EC =  E. coioides 
TL =  T. lepturus 
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 �/�����ก�����TO��3.�����@O�3��A� ����ก����0�3T�ก (WHO) ?@�ก/���@�.� 
Provisional TolerateWWeekly Intake (PTWI) ��R����0�Z��������.��ก�3��0��^?@������$�.��
���@���    �/��������� WHO ก/���@?�.�?0.��?@�����������U�g������������3��ก�� 3.3 
0�ก./กก. ��.��
U����TO� �.����@���    �.�0����X D.�. 2546 ����ก�������$���ก���$�.�
�����V�V���/����ก�����0�3T�ก (FAO/WHO) ?@������@�.� PTWI ��e� 1.6 0�ก./กก. ��.��

U����TO� �.����@���  �/���������0����O�$���@jก �.���
U���}.��C���?@�0�กก.���A (JECFA, 
2006)    ��ก���/��Z���0�Z������@O�3��ก�����TO������A/�C�ก�.����ก��$���������@�0��
(�.���A/�D0.�) ?@����0�Z.� 90% g�������������PQ��������3U.���U�g������������3� 
(Windom and Cranmer, 1998; Burger and Gochfeld, 2005; Voegborlo and Akagi, 2007; Clark  
et al., 2001; Dusek et al., 2005)   �E�ก���/��Z�.���0����3�$���.���0���@O�3��ก�����TO� 
$�@����3.��ก���/��Z�3.�������3@��O��
�ก V 

 3.5.1   �����/��$�-.ก��1��QN�+��0�ก#%���1�ก#� 

���C�ก�.����ก�� 11 V��@ D�.�0� 5 V��@ ���0��.� HQ > 1 ?@�$ก. ���ก��0� (C.tille) 
���2��0���3�������U (A. superciliosus) ���ก��T��$��@�� (X. gladius) ���2��0����@.�� 
(C. brachyurus) $������U�.���T� (T. obesus)  T@30� HQ ��.�ก�� 4.76, 2.76, 2.57, 1.35 $�� 1.08 
��0�/�@�� (�U���� 3-11ก)   

�/������.� PTWI ��R����0�Z������@O�3�.�ก�����TO����ก��0� ���2��0���3�
������U ���ก��T��$��@�� ���2��0����@.�� $������U�.���T� �3U.��� 0.12, 0.21, 0.22, 0.42 
$�� 0.53 กก./���@��� ��0�/�@�� �/����������?����0��A/����ก�2���3 60 กก. (EPA, 2005) $��
�/�����V����V�3������ก�2�3����Bh��0��A/����ก�2���3 50 กก. (Agusa et al., 2007) ?0.�����TO�
�ก�� 0.10 0.17, 0.19, 0.35 $�� 0.44 กก./���@��� ��0�/�@�� (�U���� 3-11g)   

�����A� 5 V��@ ��e������ก�.����0�g��@��}.  �.��������A/�V��@�R��C�ก�.����ก��
��0��^���TO�?@��3.�����@O�3   @����A�Ch�?0.�����TO������A/������e������ก�.�$�����0�g��@
��}.�����0�Z0�ก$�����TO��3.���.���R�����e������� 
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�U���� 3-11  (ก) �.���0����3� (HQ) $�� (g) ���0�Z������@O�3��ก�����TO� (PTWI) �/�����
�����0��A/����ก�� 50 กก. $�� 60 กก.  �/��������C�ก�.����ก�� 11 V��@ 

 
3.5.2  �����/��$�-.ก��1��QN�/�"�!.�'�0�ก����#�.9���. (.%�..�'�A�%�) 

�����A/�C�ก�������@�0�� (�.���A/�D0.�) 32 V��@ D�.�0� 5 V��@ ���0��.� HQ > 1 ?@�$ก. 
����A/�@�ก?0� (S. barracuda) ���2��0���3�������U (A. superciliosus) ���ก����@�ก$@�  
(E. coioides) ���ก��T���.0 (I. platypterus) $�����ก��T��$��@�� (X. gladius) T@30��.� HQ 
��.�ก�� 5.06, 2.83, 2.79, 2.49 $�� 2.32 ��0�/�@�� (�U���� 3-12ก) 

0 1 2 3 4 5

ปลากระมง

ปลาฉลามหางยาวหนาหนู

ปลากระโทงแทงดาบ

ปลาฉลามครีบดาง

ปลาทูนาตาโต

ปลาฉลาม silky

ปลาทูนาทองแถบ

ปลาทูนาครีบเหลือง

ปลาโอแกลบ

ปลาโอลาย

ปลาฉลาม

HQ (Harzard Quotient)

0 0.5 1 1.5 2 2.5

PTWI (kg/week)

               (ก)           (g) 

��.�� 50 กก. 
��.�� 60 กก. 
��.�� 50 กก. 
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�/������.� PTWI ��R����0�Z������@O�3�.�ก�����TO�����A/�@�ก?0� ���2��0 
���3�������U ���ก����@�ก$@� ���ก��T���.0 $�����ก��T��$��@�� �3U.��� 0.11, 0.20, 
0.21, 0.23 $�� 0.25 กก./���@��� ��0�/�@�� �/����������?����0��A/����ก�2���3 60 กก. (EPA, 2005) 
�/�����V����V�3������ก�2�3����Bh��0��A/����ก�2���3 50 กก. (Agusa et al., 2007) ?0.�����TO�
�ก�� 0.09, 0.17, 0.17, 0.19 $�� 0.21 กก./���@��� ��0�/�@�� (�U���� 3-12g)  

 

 
�U���� 3-12  (ก) �.���0����3� (HQ) $�� (g) ���0�Z������@O�3��ก�����TO� (PTWI) �/�����

�����0��A/����ก�� 50 กก. $�� 60 กก.  �/��������C�ก�.����ก�� 32 V��@ 
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ปลาน้ําดอกไม
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ปลาดาบเงินใหญ
ปลาลิ้นหมา

ปลาหมึกกลวย
ปลาหมึก

ปลาลัง
ปลาปากคม

HQ (Harzard Quotient)
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PTWI (kg/week)

      (ก)                (g) 

��.�� 50 กก. 
��.�� 60 กก. 
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3.6  (  A  B� 
 

    C  

     C   

 

 (  A  B)  

3.6.1   
 65   (  A  B) 

 0.005 - 0.647 ./ . .  (  0.128 ± 0.151  0.061 

./ . . )  (p > 0.05) 

 242    0.010  1.245 ./ . .  

(  0.136 ± 0.206  0.071 ./ . . )  3-13 (   

 2.2) 

 

 

 3-13   C  (

) 

 [ ,  25, 

 75,  ( )  1.5 

 3 ,  (*)  3 

] 
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(A. superciliosus)  (  A  B)   0.444 ± 

0.157  0.593 ± 0.234 ./ . .    

 (p < 0.05) (    2.2.1)  

 (  3-14) 

 (X. gladius)  (  A  B)  

  0.173 ± 0.145  0.540 ± 0.397 ./ . .  

  (p < 0.05) (    2.2.2)   

    

   3-15 

 (  A 

 B)       (drift gillnet) 

 (pelagic longline)    3-16 

   

 (  A  B)   

 (p < 0.05) (    2.3.1  2.3.2)   

 3-16   

 

(  A  B)     

    

 3.6.2  
 

 (  A  B)    3-17 

 

    

   

 2   (  3 18) 
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 3-14  (A. superciliosus) 

 C  ( )  

  [ ,  25, 

 75,  ( )  1.5 

 3 ,  (*)  3 

] 

 

 

 
 3-15  (X. gladius)  C 

 ( )  

  [ ,  25, 

 75,  ( )  1.5 

 3 ,  (*)  3 

] 
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 3-16  C  (

)   (GN 

= , PLL = , BT = )  

 [ ,  25, 

 75,  ( )  1.5 

 3 ,  (*)  3 

] 

  

 
 3-17  

 C   ( )  
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AS =  A. superciliosus
CB =  C. brachyurus 
CF =  C. falciformis 
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TO =  T. obesus 
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 3-18  

 C   ( )  
 

3.6.3  
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 1      
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 (E. coioides)  

   

(  HQ > 1)  EU (2006)  
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AS =  A. superciliosus
CB =  C. brachyurus 
CF =  C. falciformis 
CT =  C. tille 
EC =  E. coioides 
IP =  I. platypterus 
KP =  K. pelamis 
S =  Shark 
SB =  S. barracuda 
TA =  T. albacares 
TL =  T. obesus 
TO =  T. lepturus 
XG =  X. gladius 
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��ก��ก����ก	�ก��
��
������
�����������������������ก����� �ก��!�"�"�� 

���$���� (��������&���) & ��� �����()�*����ก��
��
������
����*+����������� *ก��,� ��-�.$  
$�����
���/
��� 
 
4.1 
�����
������������ �!�ก�#����$ก�� (&'����� A, B �� C) 

 
�.��0
���������*��������������ก����� �ก�� 11 -�.$ ��� 78 ����*��� 4�������
�"(����ก�����������&*�ก�
�"�����$5��&6��.ก�*� 7�� 8����9� &.�. 2550 >$*�����* 
(drift gillnet) !�"� H$���������ก (pelagic longline)  & ��� 
������(�$�
M�
����ก��� !�"�����7
! ��
�"�N�
�����/$,��ก�
M� 3 ก���� 95� ก����
��P��� ก����
���+��� !�"ก����
��-�.$�5�����
��ก�(�5���ก 2 ก�����,���,� 

 ก����
��P��� 
�"ก� $,�* P���(��*��(�,�(�+ (A. superciliosus) P���9�� $��� (C. 
brachyurus) P��� Silky (C. falciformis) !�"P������/��/$,�" �-�.$ (shark)   ก����
���+��� 

�"ก� $,�* >�!ก�  (A. thazard) >���* (E. affinis) �+����,��!7  (K. pelamis) �+���9�� �(�5�� 
(T. albacares) !�"�+�����>� (T. obesus)    ���(�� 
��-�.$�5������(�5� 95� ก�"�� (C. tille) !�"
ก�">��!��$�  (X. gladius) 4����
M�
����ก��� 

 
�.��0
������
��
�����
��!���"ก������9��!�ก����ก�� >$*ก����
���5��V ����
M�

����ก��� ��
�.��0
����"���+���$ ������� 95� ก����
��P��� !�"ก����
���+��� ������$�   
���(�� 
�������
����"���+���$ 95� 
��ก�"��  �*���/�กH$� ����*���
��ก�"�����&�*�����*���
�$�*�!�"�����$�()�    ����
�������
���������$ 95� 
���+����,��!7  4�������*��������������ก	�
�
M�����*�����������$��Hก ��5�����* ก� ���$���
��-�.$�������9*��ก��������&  

 ��5���
��* ���* 
�.��0
����������& ก� �ก0W�����X�����90"ก����8.ก��
*�>�
 (EU, 2006) ���ก��(�$�(,
����ก-�.$ *ก��,�
����ก�����
�.��0
���/$,/���ก.� 0.5 �ก./กก. 
����
����ก�����
���/$,/���ก.� 1.0 �ก./กก.  & �����������������()���ก����� �ก�����"$� 
���
�*+����ก0W����ก��(�$ *ก��,� 
��ก�"�� �����9���ก.�ก��� 0.05 �ก./กก.  
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4.2 
�����
������������ �!�ก�������.���� (�#���� �&�#�)  

 
�.��0
���������*��������������ก�"�����$�����������������&��� 32 -�.$ 229 
����*���  4��������"(����ก�����������&*�ก�
�"����-��� �$5��ก��N�&��8� 7�� ����9� &.�. 2550 
>$*�����ก(�,�$.� (bottom trawl) !�"� H$���������ก & ��� �����7! ��ก����������������/$,���

�"�N��9�5����5���ก�
M� 2 ก���� 95� ก���������(�,�$.� (demersal species) !�"ก����
��ก������� 
(pelagic fishes) *ก��,� 
����� (R. kanagurta) 4����
M�
��ก������������ /$,��ก�����ก >$*ก����

��ก������������()��
M�
����ก���!�"�����$�()� 

��5���
��* ���* 
�������"������5���*5�������������� �.>N9 & ���ก���������(�,�$.���

���
��
�������ก���ก����
��ก�������    
��-�.$�����
���
��
����+���$ 95� 
������$�ก/�, (S. 
Barracuda) !�"
��P���(��*��(�,�(�+  ������$�   4������� 2 -�.$�
M�
����ก�������9+�   ����-�.$
�������& 
���������$ 95� 
��
�ก9� (S. elongate) 4����
M�
����������$��Hก  

��5���
��* ���* 
�.��0
����������& ก� �ก0W�����X�����90"ก����8.ก��
*�>�
 (EU, 2006) & �����������������()���9������ก����ก0W� *ก��,� 
��ก"���$�ก!$� (E.coioides) 
4�����9���+�ก��� 0.05 �ก./กก. ����(��ก�
b*ก 
 
4.3 ก��
������0�������1$ 

 4.3.1 0�������1$��ก�����230
��!�ก�#����$ก�� (&'����� A, B �� C) 

��ก��
�"��.�9��9�������*�(�5� HQ (Hazard Quotient) & ��� ���������-�.$�����9���
����*� (HQ > 1) �� 5 -�.$ ���*�����"$� 9�������*� 95� 
��ก�"�� 
��P���(��*��(�,�(�+ 
��
ก�">��!��$�  
��P���9�� $��� !�"
���+�����>� ������$�   �������������-�.$�5����9���
����*��,�*��ก�� �.>N9  

 4.3.2 0�������1$��ก�����230
��!�ก�������.���� (�#���� �&�#�) 

��ก��
�"��.�9��9�������*�(�5� HQ & ��� ���������-�.$�����9�� HQ > 1 �� 5 -�.$ ���*�
����"$� 9�������*���ก��ก/
�,�* 95� 
������$�ก/�, 
��P���(��*��(�,�(�+ 
��ก"���$�ก
!$� 
��ก�">����� (I. platypterus) !�"
��ก�">��!��$�  ������$�    ����-�.$�5�� 
����(�5���9�������*��,�*��ก�� �.>N9 
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4.4 
��������
��.3�1��ก�����230�#���
.�4� 

 4.4.1 
��������
��.3�1��ก�����230
��!�ก�#����$ก�� (&'����� A, B �� C) 

  
�.��0���
��$N�*��ก�� �.>N9�����
$�(� (�5� PTWI (Provisional Tolerable 
Weekly Intake; PTWI) ���
������ 11 -�.$ ��ก�"������� �ก�� ���(�� 9����������(��ก����P���* 
60 กก. (EPA, 2005) ��9���*+���-��� 0.12 o 2.22 กก./��
$�(�  !�"���(�� -�����-�*�"�����ก�P�*�
��,4���������(��ก�P���* 50 กก. (Agusa et al., 2007) ��9����-��� 0.10 o 1.85 กก./��
$�(� 

  ��
��-�.$�����9�������*���ก��/$,�� 
�������ก�� �.>N9 /$,!ก� 
��ก�"�� 
��
P���(��*��(�,�(�+ 
��ก�">��!��$�  
��P���9�� $��� !�"
���+�����>�   9�� PTWI ���
9����������(��ก��� 60 กก. �*+���-��� 0.12 o 0.53 กก./��
$�(� !�"������������(��ก��� 50 กก. �*+�
��-��� 0.10 o 0.44 กก./��
$�(� 

 4.4.2 
��������
��.3�1��ก�����230
��!�ก�������.���� (�#���� �&�#�) 


�.��0���
��$N�*��ก�� �.>N9�����
$�(�(�5� PTWI ���������������� 32 -�.$ ��ก
�"�����$����  ���(�� 9����������(��ก��� 60 กก. ��9���*+���-��� 0.11 o 3.04 กก./��
$�(� !�"
���(�� 9����������(��ก��� 50 กก. ��9���*+���-��� 0.09 o 2.54 กก./��
$�(� 

��
��-�.$�����9�������*���ก��/$,�� 
�������ก�� �.>N9 /$,!ก� 
������$�ก/�, 

��P���(��*��(�,�(�+ 
��ก"���$�ก!$� 
��ก�">����� !�"
��ก�">��!��$�   9�� PTWI 
���9����������(��ก��� 60 กก. �*+���-��� 0.11 o 0.25 กก./��
$�(� ��
$�(� !�"������������(��ก��� 50 
กก. �*+���-��� 0.09 o 0.21 กก./��
$�(� 
   
4.5 �
��1����1�
�����
������
��
67����������� ���4�#�$�#����$ก�� (&'����� A �� B) ��

�������.���� (&'����� C ��$�#����$ก�� ���#���� �&�#�) 

 ��5���
��* ���* �"$� 
����P���*���������������(�$ ��ก&5����� A !�" B ������ 
� �ก�� ก� ��ก�"�����$����  & ���/����9���!�ก����ก������7.�. (p < 0.05)   !�"
�.��0
���
�������& ��9������&��8�ก� ���$ (��������(��ก!�"9���*��) ������������ �*�������*���9�)����"$� 
��*���9�) 0.01  
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4.6 ��������� 

��ก9��
�������+���
�� ��-�.$>$*�P&�"��������$�()�!�"�
M�
����ก���  
8 -�.$ ������� �ก��!�"�"�����$���� /$,!ก� 
��ก�"�� (C.tille) 
��P���(��*��(�,�(�+  
(A. superciliosus) 
��ก�">��!��$�  (X. gladius) 
��P���9�� $��� (C. brachyurus) 
���+���
��>� (T. obesus) 
��ก�">����� (I. platypterus) 
������$�ก/�, (S. barracuda) !�"
��ก"���
$�ก!$� (E. coioides)  ก�� �.>N9
���(���������9�� �.>N9!���,�* !�"/��9�� �.>N97���ก.�/
 

��5�����ก& ก��
��
������
�������ก����*��� $���������9����ก��������$ก��

��
������
�����������"���*������������ >$*�P&�"�*���*.������������>�ก��
��
���/$,�+� 
�-�� &5�����-�*stu�  ��ก��ก��� 9����ก����ก	�&6�.ก���ก�� �.>N9������"�����9�/�* �&5�����
�,��+����-,��ก��
�"��.�9�������*���กก�� �.>N9������"�������
���
��
���/$,!���*������ 
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: http://www.afma.gov.au/information/students/methods/pelagic.htm
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 -2     (drift gillnet) 

 

3)  �Bottom Trawl) 
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  50  6,000  
(Marine Conservation Biology Institute, 2005)     
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 -3     (bottom trawl) 

: http://www.afma.gov.au/information/students/methods/b_s_gillnet.htm

: http://oceana.org/sea-turtles/threats/fishing-gear/trawls/
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1)  
  (atomic absorption 
spectroscopy)      

 (Hg0)  (sodium borohydride; NaBH4) 
  (cold vapor atomic 

absorption spectrophotometry; CVAAS)  

  Perkin-Elmer FIMS-400  CVAAS    
FIMS-400  flow injection 

    (Hg0) 
 (sodium borohydride; NaBH4)  (  -1 ( ))   

 (Argon, Ar)   quartz sample cell 
 Perkin-Elmer FIMS-400   quartz sample cell  50º  

 (  -1 ( ))   quartz sample cell 
 
2)  (reagent) 

1.  0.2N Bromine monochloride (BrCl)   KBr 27 .  conc. HCl   
2.5 .   magnetic stir bar  1 .    

 KBrO3 38 .     
  

2.  0.02N Bromine monochloride (BrCl)   0.2 N BrCl  100 
.  (>18 MΩcm)  1 .  

3.  Hydroxylamine hydrochloride (NH2OH.HCl)   NaCl 12 .  
NH2OH.HCl  12 .  (>18MΩcm) 100 .  

4.  0.2% NaBH4   NaBH4 2 .  0.05% (w/v) NaOH 1 .  
5. 3% (v/v) HCl 
6. 0.15% HNO3  
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( ) 

 -1  Perkin-Elmer Flow Injection Mercury System  400 
(FIMS-400):  ) flow diagram  ) optical diagram 
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3)  
   AOAC 

(1990)  US-EPA (2001)  

1.   0.3 . ( )
 4   

 50 .  
2.   conc. H2SO4 0.5 .  conc. HNO3 1 .    
3.   block heater  90-95º   

 30   
4.    0.02 N BrCl Solution 38.5 .  

   
 (oxidation)  

5.    
6.   FIMS-400 
7.  NH2OH.HCl 1 .   BrCl  

 
8.     0.2% NaBH4 

  (Hg0)  3% (v/v) HCl  
carrier solution   (Argon, Ar) 

 FIMS-400 

4)  
1.  Mercury(II) nitrate stock  Merck, Germany  1,000 ./ .  

 0, 2, 4, 6, 8 10 ./ .  0.15% HNO3   
2.  10 .  50 

.   0 ./ .  0.15% HNO3 10 .  
3.   conc. H2SO4 0.5 .  conc. HNO3 1 .  
4. 0.02 N  BrCl solution 28.5 . 
5.  NH2OH.HCl  1 .  
6.   FIMS-400  
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  ( ) 
 

  Alopias superciliosus 

Common name  Bigeye Tresher Shark 

              

  Carcharhinus falciformis 

Common name  Silky Shark 

            Silky  

  Thunnus albacares 

Common name  Yellowfin tuna  

             

  Xiphias gladius 

Common name  Sword fish  

             

 -1     (Pelagic longline) 
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  Auxis thazard 

Common name  Frigate mackerel 

            

  Caranx tille 

Common name  Tille trevally 

              

 

 

 

 

 
 

 

 

  Carcharhinus brachyurus 

Common name  Copper shark 

             

  Thunnus albacares 

Common name  Yellowfin tuna 

             

  Euthynnus affinis 

Common name  Mackerel tuna 

             

  Kasuwonis pelamis 

Common name  Skipjack tuna 

             

 -2     (Drift gillnet) 

http://fishbase.org/Photos/PicturesSummary.php?StartRow=0&ID=864
&what=species&TotRec=5 
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  Thunnus obesus 

Common name  Bigeye tuna 

             

  Xiphias gladius 

Common name  Swordfish 

             

 -2 ( ) 
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  Alepes djedaba 

Common name  Shrimp scad 

             

 

 

 

 

 

 
 

  Chrysochir  aureus 

Common name  Reeve's croaker 

             

  Cynoglossus cynoglossus 

Common name  Bengal tongue sole 

            

  Decapterus  russelli 

Common name  Indian scad 

             

  Drepane punctata 

Common name  African sicklefish 

             

  Ephippus orbis 

Common name  Orbfish 

             

 -3    ( )  (Bottom trawling)  

http://www.siamfishing.com/content/upload2008/200806/12125029904.jpg
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  Epinephelus coioides 

Common name  Orange spotted grouper 

             

  Nemipterus bipunctatus 

Common name  Delagoa threadfin bream 

             

  Nemipterus japonicus 

Common name  Japanese threadfin bream 

             

  Nemipterus peronii 

Common name  Notchedfin threadfin bream 

             

  Parupeneus sp. 

Common name  Goatfish 

             

  Pennahia  macrocephalus 

Common name  Big head pennah croaker 

             

 -3 ( ) 
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  Pennahia anea 

Common name  Greyfin croaker 

             

  Priacanthus  macracanthus 

Common name  Red bigeye 

             

  Pseudorhombus sp. 

Common name  Largetooth flounder 

             

  Rastrelliger  kanagurta 

Common name  Indian mackerel 

             

  Saurida elongate 

Common name  Slender lizardfish 

             

  Saurida undosquamis 

Common name  Brushtooth lizardfish 

             

 -3 ( )    

http://content9.eol.org/content/2008/10/07/00/03305 large.jpg
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  Sphyraena  forsteri 

Common name  Bigeye barracuda 

             

  Sphyraena jello  

Common name  Pickhandle barracuda  

             

  Trachinocephalus myops 

Common name  Snakefish 

             

 

 

 

 

 

 
 

  Trichiurus lepturus 

Common name  Largehead hairtail 

             

  Upeneus moluccensis 

Common name  Goldband goatfish 

             

  Loligo devauceli 

Common name  Squid 

             

 -3 ( ) 
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  Alopias Superciliosus 

Common name  Bigeye Thresher Shark 

             

 

 

 

 

 

 
 

  Istiophorus platypterus 

Common name  Indo-Pacific sailfish 

             
 

 

 

 

 

 

 
 

  Sphyraena barracuda 

Common name  Great barracuda 

             

  Xiphias gladius 

Common name  Swordfish 

             

 -4    ( )  (Pelagic longline) 

 

http://www.yucatanwildlife.com/photos/ext/barracuda.jpg

http://www.flmnh.ufl.edu/fish/Gallery/Descript/Sailfish/sailfish.JPG
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 ( )  

  ( ) 
 

 -1  (Pelagic 

longine) 

 -2  (Drift 

gillnet) 

 -3   ( )  

 (Bottom Trawling) 

 -4   ( )  

 (Pelagic longline) 

 -5    10%  

 -6  

 . . 2550  

 

 -7   

( )  . . 2550 

 

 

 
FL = Folk length 
SL =  Standard length 
HL = Head legth 
BD = Body depth 
EFL = Eye to folk length 
BL = Body length 
TL     =    Total length 

 



 -1    (Pelagic longine) 

 (cm)  
CODE   - -  

FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

B-2 Xiphias gladius 14 17-Nov-07 203 191 47 31 102 51 7� - - 215 30.00 
B-4 Xiphias gladius 23 23-Nov-07 197 1�5 36 27 95 36 71 - - 210 26.00 
B-6 Xiphias gladius 12 15-Nov-07 194 175 9� 27 96 50 �0 - 120 207 27.00 
B-40 Xiphias gladius 34 3-Dec-07 120 112 27 16 67 25 41 - - 129 5.00 
B-42 Xiphias gladius 34 3-Dec-07 210 194 41 30 119 43 72 22 - 225 29.00 
B-5� Xiphias gladius 7 11-Nov-07 231 224 4� 36 114 - - - 159 253 60.00 
B-59 Xiphias gladius 7 11-Nov-07 235 219 47 34 107 - - - 161 242 40.00 
B-60 Xiphias gladius 7 11-Nov-07 234 216 46 37 173 60 - - 127 255 61.00 
B-71 Xiphias gladius 7 11-Nov-07 243 242 46 35 - - - - 110 262 60.00 
B-74 Xiphias gladius 12 15-Nov-07 1�5 173 3� 44 92 50 71 - - 202 21.00 
B-75 Xiphias gladius 32 1-Dec-07 149 139 35 23 �6.6 30.4 53 - - 160 10.00 
B-76 Xiphias gladius 12 15-Nov-07 232 214 114 30 11� 45 106 - - 250 51.00 
B-7� Xiphias gladius 32 1-Dec-07 - 145 34 23.6 - 49 56 - - - 14.00 
B-79 Xiphias gladius 33 2-Dec-07 134 123 27 17 72 27 45 - - 137 5.50 
B-�0 Xiphias gladius 33 2-Dec-07 150 139 34 22 92 33 55 - - 160 12.00 
B-37 Carcharhinus falciformis 17 19-Nov-07 �4 75 25.� 14.5 - - - - - 101 6.50 
B-44 Carcharhinus falciformis 34 3-Dec-07 75 6� 22 12 - - - - - 93.6 3.70 
B-72 Carcharhinus falciformis 17 19-Nov-07 90 �1.5 29.5 14.2 - - - - - 111 7.20 
B-1 Alopias superciliosus 32 1-Dec-07 160 14� 53 30 - - - - - 254 49.00 
B-3 Alopias superciliosus 34 3-Dec-07 1�9 175 63 42 67 - - - - 319 90.00 
B-5 Alopias superciliosus 10 13-Nov-07 50 - - - - - - - - 252 42.00 
B-61 Alopias superciliosus 33 2-Dec-07 175 157 57 42 - - - - - 277 70.00 
B-62 Alopias superciliosus 33 2-Dec-07 192 169 64 42 - - - - - 293 �0.00 
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 -1 ( ) 

 (cm)  
CODE   - -  

FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

B-77 Alopias superciliosus 33 2-Dec-07 125 123 46 30 - - - - - 205 31.00 
B-�1 Alopias superciliosus 7 11-Nov-07 - - 53 - - - - - - 276 53.00 
B-�2 Alopias superciliosus 29 2�-Nov-07 159 137 50 29 - - - - - 250 35.00 
B-33 Thunnus albacares 14 17-Nov-07 126 115 31 31 - - - - - 137 35.00 
B-73 Thunnus albacares 14 17-Nov-07 129 119 32 35 - - - - - 140 3�.00 
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 -2    (Drift gillnet) 

 (cm)  
CODE   - -  

FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

B-46 Xiphias gladius 30 29-Nov-07 140 130 31 20 - - - - - 151 �.90 
B-43 Unidentified shark 26 26-Nov-07 69 64 21.2 14.5 - - - - - �7.6 3.22 
B-64 Carcharhinus brachyurus 3 7-Nov-07 106.2 96.6 30 21.2 - - - - - 131.1 12.20 
B-6� Caranx Tille  3 7-Nov-10 60.5 54.2 16.5 16.9 - - - - - 66.� 3.30 
B-69 Thunnus obesus 9 7-Nov-12 46 42 13 15 - - - - - 52 2.00 
B-50 Kasuwonis pelamis 1� 20-Nov-07 39.4 37 11 13 - - - - - 41 1.20 
B-14 Kasuwonis pelamis 16 1�-Nov-07 36 34 11 9 - - - - - 37.5 0.75 
B-7 Kasuwonis pelamis 16 1�-Nov-07 41 3� 12 9.5 - - - - - 43 1.20 
B-11 Kasuwonis pelamis 16 1�-Nov-07 36 33 10 �.5 - - - - - 3�.5 0.�0 
B-15 Kasuwonis pelamis 16 1�-Nov-07 41 3� 12 11 - - - - - 43.5 1.26 
B-1� Kasuwonis pelamis 16 1�-Nov-07 3� 35.5 10 9 - - - - - 40 1.10 
B-19 Kasuwonis pelamis 16 1�-Nov-07 37 34.5 10 9 - - - - - 39 0.�5 
B-20 Kasuwonis pelamis 16 1�-Nov-07 40 3� 11.5 11.5 - - - - - 43 1.40 
B-23 Kasuwonis pelamis 16 1�-Nov-07 39.5 36.5 11 11 - - - - - 41.5 1.10 
B-27 Kasuwonis pelamis 16 1�-Nov-07 40 37 11 10 - - - - - 42 1.15 
B-2� Kasuwonis pelamis 16 1�-Nov-07 39 36.5 11 9 - - - - - 40.1 1.10 
B-30 Kasuwonis pelamis 16 1�-Nov-07 42 39 12 12 - - - - - 44 1.40 
B-34 Kasuwonis pelamis 26 26-Nov-07 51.4 4�.2 14.4 17 - - - - - 55 2.60 
B-35 Kasuwonis pelamis 26 26-Nov-07 49 46 14 13.4 - - - - - 52 2.00 
B-36 Kasuwonis pelamis 26 26-Nov-07 50 47 14.4 14 - - - - - 52 2.32 
B-3� Kasuwonis pelamis 26 26-Nov-07 �� 35.5 11.4 10.5 - - - - - 41 0.90 
B-39 Kasuwonis pelamis 26 26-Nov-07 37.� 37 10 9.6 - - - - - 40 0.�6 
B-41 Kasuwonis pelamis 26 26-Nov-07 43.� 41 12.5 11.4 - - - - - 46.4 1.40 
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FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

B-45 Kasuwonis pelamis 30 29-Nov-07 66 61 1� 1� - - - - - 69 5.50 
B-47 Kasuwonis pelamis 30 29-Nov-07 70 65 20 20 - - - - - 73 6.15 
B-4� Kasuwonis pelamis 1� 20-Nov-07 40.� 3�.1 12 11.� - - - - - 43 1.20 
B-49 Kasuwonis pelamis 1� 20-Nov-07 41.� 39.1 12.2 12 - - - - - 44.2 1.30 
B-51 Kasuwonis pelamis 1� 20-Nov-07 39.� 37 11 11 - - - - - 42 1.10 
B-52 Kasuwonis pelamis 1� 20-Nov-07 41.� 39 12.1 12 - - - - - 43.2 1.24 
B-54 Kasuwonis pelamis 1� 20-Nov-07 35.� 33.6 9.� 11.4 - - - - - 37.4 0.�2 
B-55 Kasuwonis pelamis 1� 20-Nov-07 43 40 11.9 13 - - - - - 45 1.45 
B-56 Kasuwonis pelamis 1� 20-Nov-07 40.2 37.� 11 11.� - - - - - 42 1.14 
B-63 Kasuwonis pelamis 3 7-Nov-07 6� 63.5 19 1�.5 - - - - - 77.5 6.35 
B-9 Kasuwonis pelamis 16 1�-Nov-07 40 37.5 11.5 9.5 - - - - - 42.5 1.05 
B-10 Auxis thazard 16 1�-Nov-07 37.5 35.5 10 9 - - - - - 39.5 0.9� 
B-13 Auxis thazard 16 1�-Nov-07 36 34 9 �.5 - - - - - 3�.5 0.�0 
B-16 Auxis thazard 16 1�-Nov-07 36 34.5 9.5 9 - - - - - 3� 0.70 
B-17 Auxis thazard 16 1�-Nov-07 30.5 2�.5 �.5 7 - - - - - 31.5 0.40 
B-21 Auxis thazard 16 1�-Nov-07 - - - - - - - - - - 0.70 
B-22 Auxis thazard 16 1�-Nov-07 37 34.5 9.5 �.5 - - - - - 39 0.�0 
B-26 Auxis thazard 16 1�-Nov-07 37 34.5 9.5 9 - - - - - 3� 0.�0 
B-29 Auxis thazard 16 1�-Nov-07 34 36.5 9 �.5 - - - - - 35.5 0.65 
B-31 Auxis thazard 16 1�-Nov-07 34 32 9 �.5 - - - - - 35.5 0.6� 
B-32 Auxis thazard 16 1�-Nov-07 35.5 33.5 � �.5 - - - - - 37.5 0.�5 
B-53 Auxis thazard 1� 20-Nov-07 3�.5 36 10 10 - - - - - 40 0.94 
B-57 Auxis thazard 1� 20-Nov-07 37.5 35 9.� 11.1 - - - - - 39 0.90 
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B-� Euthynnus affinis 16 1�-Nov-07 3�.5 36 10.5 11 - - - - - 40.5 1.05 
B-12 Euthynnus affinis 16 1�-Nov-07 35.5 33 9 9 - - - - - 37 0.75 
B-24 Euthynnus affinis 16 1�-Nov-07 35 32.2 � �.5 - - - - - 37 0.�0 
B-25 Euthynnus affinis 16 1�-Nov-07 41 3�.5 13.2 12 - - - - - 42 0.�3 
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 (cm)  
CODE   - -  

FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

A-29 Alepes djedaba 12 15-Feb-07 - - - - - - - - - 15.3 0.051 
A-30 Alepes djedaba 12 15-Feb-07 - - - - - - - - - 17.0 0.067 
A-31 Alepes djedaba 12 15-Feb-07 - - - - - - - - - 17.4 0.069 
A-41 Chrysochir  aureus 14 16-Feb-07 - - - - - - - - - 26.9 0.175 
A-42 Chrysochir  aureus 14 16-Feb-07 - - - - - - - - - 2�.0 0.193 
A-43 Chrysochir  aureus 14 16-Feb-07 - - - - - - - - - 25.5 0.137 
A-35 Cynoglossus cynoglossus 14 16-Feb-07 - - - - - - - - - 2�.5 0.0�6 
A-36 Cynoglossus cynoglossus 14 16-Feb-07 - - - - - - - - - 25.0 0.05� 
A-37 Cynoglossus cynoglossus 14 16-Feb-07 - - - - - - - - - 21.5 0.035 
A-56 Decapterus  russelli 1� 17-Feb-07 - - - - - - - - - 19.1 0.067 
A-57 Decapterus  russelli 1� 17-Feb-07 - - - - - - - - - 1�.5 0.050 
A-5� Decapterus  russelli 1� 17-Feb-07 - - - - - - - - - 20.0 0.069 
A-20 Drepane punctata 12 15-Feb-07 - - - - - - - - - 20.0 0.126 
A-21 Drepane punctata 12 15-Feb-07 - - - - - - - - - 17.9 0.105 
A-22 Drepane punctata 12 15-Feb-07 - - - - - - - - - 1�.5 0.109 
A-26 Ephippus orbis 12 15-Feb-07 - - - - - - - - - 14.5 0.077 
A-29 Alepes djedaba 12 15-Feb-07 - - - - - - - - - 15.3 0.051 
A-30 Alepes djedaba 12 15-Feb-07 - - - - - - - - - 17.0 0.067 
A-31 Alepes djedaba 12 15-Feb-07 - - - - - - - - - 17.4 0.069 
A-41 Chrysochir  aureus 14 16-Feb-07 - - - - - - - - - 26.9 0.175 
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A-27 Ephippus orbis 12 15-Feb-07 - - - - - - - - - 1�.0 0.090 
A-2� Ephippus orbis 12 15-Feb-07 - - - - - - - - - 15.1 0.0�3 
A-229 Epinephelus coioides    67 27-Feb-07 - - - - - - - - - 36.5 0.�12 
A-230 Epinephelus coioides    67 27-Feb-07 - - - - - - - - - 35.5 0.7�0 
A-92 Loligo devauceli  27 19-Feb-07 - - - - - - - - - 36.4 0.110 
A-93 Loligo devauceli  27 19-Feb-07 - - - - - - - - - 2�.0 0.044 
A-94 Loligo devauceli  27 19-Feb-07 - - - - - - - - - 25.7 0.030 
A-32 Loligo duvauceli 12 15-Feb-07 - - - - - - - - - 24.3 0.061 
A-33 Loligo duvauceli 12 15-Feb-07 - - - - - - - - - 25.2 0.062 
A-34 Loligo duvauceli 12 15-Feb-07 - - - - - - - - - 26.0 0.062 
A-1�1 Loligo duvauceli  47 25-Feb-07 - - - - - - - - - 33.2 0.043 
A-1�2 Loligo duvauceli  47 25-Feb-07 - - - - - - - - - 33.9 0.066 
A-1�3 Loligo duvauceli  47 25-Feb-07 - - - - - - - - - 32.4 0.041 
A-107 Loligo sp. 35 13-Feb-07 - - - - - - - - - 39.5 0.121 
A-10� Loligo sp. 35 13-Feb-07 - - - - - - - - - 32.3 0.103 
A-109 Loligo sp. 35 13-Feb-07 - - - - - - - - - 35.5 0.110 
A-169 Nemipterus bipunctatus   47 25-Feb-07 - - - - - - - - - 22.6 0.137 
A-170 Nemipterus bipunctatus   47 25-Feb-07 - - - - - - - - - 23.1 0.130 
A-171 Nemipterus bipunctatus   47 25-Feb-07 - - - - - - - - - 17.0 0.055 
A-193 Nemipterus bipunctatus   56 2�-Feb-07 - - - - - - - - - 24.4 0.1�4 
A-194 Nemipterus bipunctatus   56 2�-Feb-07 - - - - - - - - - 22.1 0.135 
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A-195 Nemipterus bipunctatus   56 2�-Feb-07 - - - - - - - - - 21.0 0.090 
A-223 Nemipterus bipunctatus   57 2�-Feb-07 - - - - - - - - - 27.5 0.225 
A-224 Nemipterus bipunctatus   57 2�-Feb-07 - - - - - - - - - 22.0 0.141 
A-225 Nemipterus bipunctatus   57 2�-Feb-07 - - - - - - - - - 21.3 0.096 
A-44 Nemipterus japonicus 16 17-Feb-07 - - - - - - - - - 19.� 0.0�3 
A-45 Nemipterus japonicus 16 17-Feb-07 - - - - - - - - - 17.6 0.060 
A-46 Nemipterus japonicus 16 17-Feb-07 - - - - - - - - - 1�.2 0.061 
A-62 Nemipterus japonicus 1� 17-Feb-07 - - - - - - - - - 22.2 0.075 
A-63 Nemipterus japonicus 1� 17-Feb-07 - - - - - - - - - 24.0 0.0�� 
A-64 Nemipterus japonicus 1� 17-Feb-07 - - - - - - - - - 20.4 0.057 
A-71 Nemipterus japonicus 20 1�-Feb-07 - - - - - - - - - 24.0 0.0�2 
A-72 Nemipterus japonicus 20 1�-Feb-07 - - - - - - - - - 23.2 0.093 
A-73 Nemipterus japonicus 20 1�-Feb-07 - - - - - - - - - 20.3 0.054 
A-�6 Nemipterus japonicus 23 19-Feb-07 - - - - - - - - - 23.5 0.066 
A-�7 Nemipterus japonicus 23 19-Feb-07 - - - - - - - - - 21.0 0.074 
A-�� Nemipterus japonicus 23 19-Feb-07 - - - - - - - - - 22.5 0.064 
A-95 Nemipterus japonicus 27 19-Feb-07 - - - - - - - - - 23.0 0.135 
A-96 Nemipterus japonicus 27 19-Feb-07 - - - - - - - - - 20.6 0.099 
A-97 Nemipterus japonicus 27 19-Feb-07 - - - - - - - - - 21.2 0.107 
A-101 Nemipterus japonicus 35 13-Feb-07 - - - - - - - - - 24.9 0.09� 
A-102 Nemipterus japonicus 35 13-Feb-07 - - - - - - - - - 23.4 0.095 
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A-103 Nemipterus japonicus 35 13-Feb-07 - - - - - - - - - 23.3 0.095 
A-116 Nemipterus japonicus 37 23-Feb-07 - - - - - - - - - 29.9 0.145 
A-117 Nemipterus japonicus 37 23-Feb-07 - - - - - - - - - 22.9 0.12� 
A-11� Nemipterus japonicus 37 23-Feb-07 - - - - - - - - - 19.1 0.0�1 
A-130 Nemipterus japonicus 37 23-Feb-07 - - - - - - - - - 24.� 0.163 
A-131 Nemipterus japonicus 37 23-Feb-07 - - - - - - - - - 26.2 0.200 
A-132 Nemipterus japonicus 37 23-Feb-07 - - - - - - - - - 22.4 0.091 
A-154 Nemipterus peronii  44 25-Feb-07 - - - - - - - - - 25.9 0.206 
A-155 Nemipterus peronii  44 25-Feb-07 - - - - - - - - - 22.5 0.135 
A-156 Nemipterus peronii  44 25-Feb-07 - - - - - - - - - 19.1 0.090 
A-142 Nemipterus spp.  3� 24-Feb-07 - - - - - - - - - 22.2 0.130 
A-143 Nemipterus spp.  3� 24-Feb-07 - - - - - - - - - 21.4 0.11� 
A-144 Nemipterus spp.  3� 24-Feb-07 - - - - - - - - - 21.0 0.114 
A-1�4 Nemipterus spp.  54 2�-Feb-07 - - - - - - - - - 21.0 0.125 
A-1�5 Nemipterus spp.  54 2�-Feb-07 - - - - - - - - - 21.0 0.107 
A-1�6 Nemipterus spp.  54 2�-Feb-07 - - - - - - - - - 24.1 0.16� 
A-199 Parupeneus sp.  56 2�-Feb-07 - - - - - - - - - 17.3 0.051 
A-200 Parupeneus sp.  56 2�-Feb-07 - - - - - - - - - 17.2 0.047 
A-201 Parupeneus sp.  56 2�-Feb-07 - - - - - - - - - 17.0 0.050 
A-14� Parupeneus spp. 3� 24-Feb-07 - - - - - - - - - 1�.9 0.055 
A-149 Parupeneus spp. 3� 24-Feb-07 - - - - - - - - - 15.7 0.040 
A-150 Parupeneus spp. 3� 24-Feb-07 - - - - - - - - - 15.0 0.035 
A-157 Parupeneus spp. 44 25-Feb-07 - - - - - - - - - 16.9 0.051 
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A-15� Parupeneus spp. 44 25-Feb-07 - - - - - - - - - 17.0 0.050 
A-159 Parupeneus spp. 44 25-Feb-07 - - - - - - - - - 15.2 0.041 
A-166 Parupeneus spp. 47 25-Feb-07 - - - - - - - - - 15.7 0.036 
A-167 Parupeneus spp. 47 25-Feb-07 - - - - - - - - - 14.9 0.033 
A-16� Parupeneus spp. 47 25-Feb-07 - - - - - - - - - 15.3 0.034 
A-202 Parupeneus spp. 56 2�-Feb-07 - - - - - - - - - 24.9 0.190 
A-203 Parupeneus spp. 56 2�-Feb-07 - - - - - - - - - 25.0 0.197 
A-204 Parupeneus spp. 56 2�-Feb-07 - - - - - - - - - 20.5 0.109 
A-214 Parupeneus spp. 57 2�-Feb-07 - - - - - - - - - 26.0 0.234 
A-215 Parupeneus spp. 57 2�-Feb-07 - - - - - - - - - 24.5 0.194 
A-216 Parupeneus spp. 57 2�-Feb-07 - - - - - - - - - 22.5 0.166 
A-23 Pennahia  macrocephalus 12 15-Feb-07 - - - - - - - - - 23.4 0.096 
A-24 Pennahia  macrocephalus 12 15-Feb-07 - - - - - - - - - 20.1 0.090 
A-25 Pennahia  macrocephalus 12 15-Feb-07 - - - - - - - - - 1�.4 0.0�3 
A-3� Pennahia anea 14 16-Feb-07 - - - - - - - - - 22.0 0.143 
A-39 Pennahia anea 14 16-Feb-07 - - - - - - - - - 22.7 0.167 
A-40 Pennahia anea 14 16-Feb-07 - - - - - - - - - 22.0 0.155 
A-65 Priacanthus  macracanthus 20 1�-Feb-07 - - - - - - - - - 22.5 0.1�0 
A-66 Priacanthus  macracanthus 20 1�-Feb-07 - - - - - - - - - 20.0 0.0�3 
A-67 Priacanthus  macracanthus 20 1�-Feb-07 - - - - - - - - - 17.5 0.079 
A-�3 Priacanthus  macracanthus 23 19-Feb-07 - - - - - - - - - 23.0 0.142 
A-�4 Priacanthus  macracanthus 23 19-Feb-07 - - - - - - - - - 19.1 0.075 
A-�5 Priacanthus  macracanthus 23 19-Feb-07 - - - - - - - - - 16.� 0.049 
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A-�9 Priacanthus  macracanthus 27 19-Feb-07 - - - - - - - - - 15.2 0.050 
A-90 Priacanthus  macracanthus 27 19-Feb-07 - - - - - - - - - 16.3 0.04� 
A-91 Priacanthus  macracanthus 27 19-Feb-07 - - - - - - - - - 15.� 0.046 
A-113 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 16.3 0.055 
A-114 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 16.3 0.051 
A-115 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 16.6 0.055 
A-122 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 13.0 0.025 
A-123 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 12.5 0.022 
A-124 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 12.� 0.025 
A-125 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 13.0 0.025 
A-126 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 12.7 0.026 
A-127 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 2�.9 0.24� 
A-12� Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 2�.2 0.25� 
A-129 Priacanthus  macracanthus 37 23-Feb-07 - - - - - - - - - 29.� 0.302 
A-139 Priacanthus  macracanthus 3� 24-Feb-07 - - - - - - - - - 30.5 0.415 
A-140 Priacanthus  macracanthus 3� 24-Feb-07 - - - - - - - - - 21.1 0.101 
A-141 Priacanthus  macracanthus 3� 24-Feb-07 - - - - - - - - - 17.3 0.059 
A-151 Priacanthus  macracanthus 44 25-Feb-07 - - - - - - - - - 22.3 0.157 
A-152 Priacanthus  macracanthus 44 25-Feb-07 - - - - - - - - - 17.4 0.059 
A-153 Priacanthus  macracanthus 44 25-Feb-07 - - - - - - - - - 17.5 0.063 
A-17� Priacanthus  macracanthus 47 25-Feb-07 - - - - - - - - - 17.5 0.055 
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A-179 Priacanthus  macracanthus 47 25-Feb-07 - - - - - - - - - 17.7 0.057 
A-1�0 Priacanthus  macracanthus 47 25-Feb-07 - - - - - - - - - 16.� 0.05� 
A-190 Priacanthus  macracanthus 54 2�-Feb-07 - - - - - - - - - 17.1 0.047 
A-191 Priacanthus  macracanthus 54 2�-Feb-07 - - - - - - - - - 1�.4 0.05� 
A-192 Priacanthus  macracanthus 54 2�-Feb-07 - - - - - - - - - 17.5 0.055 
A-205 Priacanthus  macracanthus 56 2�-Feb-07 - - - - - - - - - 1�.2 0.060 
A-206 Priacanthus  macracanthus 56 2�-Feb-07 - - - - - - - - - 16.9 0.056 
A-207 Priacanthus  macracanthus 56 2�-Feb-07 - - - - - - - - - 17.3 0.063 
A-226 Priacanthus  macracanthus 57 2�-Feb-07 - - - - - - - - - 17.� 0.062 
A-227 Priacanthus  macracanthus 57 2�-Feb-07 - - - - - - - - - 16.7 0.057 
A-22� Priacanthus  macracanthus 57 2�-Feb-07 - - - - - - - - - 17.0 0.061 
A-133 Pseudorhombus sp. 3� 24-Feb-07 - - - - - - - - - 30.2 0.264 
A-134 Pseudorhombus sp. 3� 24-Feb-07 - - - - - - - - - 22.4 0.145 
A-135 Pseudorhombus sp. 3� 24-Feb-07 - - - - - - - - - 21.6 0.121 
A-50 Rastrelliger  kanagurta 1� 17-Feb-07 - - - - - - - - - 1�.1 0.065 
A-51 Rastrelliger  kanagurta 1� 17-Feb-07 - - - - - - - - - 17.1 0.04� 
A-52 Rastrelliger  kanagurta 1� 17-Feb-07 - - - - - - - - - 19.0 0.064 
A-47 Saurida elongata 16 17-Feb-07 - - - - - - - - - 22.0 0.06� 
A-4� Saurida elongata 16 17-Feb-07 - - - - - - - - - 17.� 0.032 
A-49 Saurida elongata 16 17-Feb-07 - - - - - - - - - 1�.0 0.039 
A-74 Saurida sp. 20 1�-Feb-07 - - - - - - - - - 27.0 0.129 
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A-75 Saurida sp. 20 1�-Feb-07 - - - - - - - - - 24.9 0.100 
A-76 Saurida sp. 20 1�-Feb-07 - - - - - - - - - 22.6 0.067 
A-53 Saurida undosquamis 1� 17-Feb-07 - - - - - - - - - 21.0 0.055 
A-54 Saurida undosquamis 1� 17-Feb-07 - - - - - - - - - 19.0 0.046 
A-55 Saurida undosquamis 1� 17-Feb-07 - - - - - - - - - 1�.0 0.033 
A-77 Saurida undosquamis 23 19-Feb-07 - - - - - - - - - 25.3 0.112 
A-7� Saurida undosquamis 23 19-Feb-07 - - - - - - - - - 20.5 0.042 
A-79 Saurida undosquamis 23 19-Feb-07 - - - - - - - - - 20.4 0.051 
A-9� Saurida undosquamis 27 19-Feb-07 - - - - - - - - - 21.5 0.066 
A-99 Saurida undosquamis 27 19-Feb-07 - - - - - - - - - 1�.� 0.041 
A-100 Saurida undosquamis 27 19-Feb-07 - - - - - - - - - 1�.0 0.050 
A-110 Saurida undosquamis 37 23-Feb-07 - - - - - - - - - 24.1 0.096 
A-111 Saurida undosquamis 37 23-Feb-07 - - - - - - - - - 22.� 0.0�4 
A-112 Saurida undosquamis 37 23-Feb-07 - - - - - - - - - 22.4 0.0�5 
A-119 Saurida undosquamis 37 23-Feb-07 - - - - - - - - - 2�.� 0.15� 
A-120 Saurida undosquamis 37 23-Feb-07 - - - - - - - - - 27.3 0.144 
A-121 Saurida undosquamis 37 23-Feb-07 - - - - - - - - - 29.5 0.1�7 
A-145 Saurida undosquamis 3� 24-Feb-07 - - - - - - - - - 25.5 0.126 
A-146 Saurida undosquamis 3� 24-Feb-07 - - - - - - - - - 23.0 0.0�� 
A-147 Saurida undosquamis 3� 24-Feb-07 - - - - - - - - - 21.7 0.0�2 
A-163 Saurida undosquamis 44 25-Feb-07 - - - - - - - - - 24.6 0.09� 

 

  113



 -3 ( ) 

 (cm)  
CODE   - -  

FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

A-164 Saurida undosquamis 44 25-Feb-07 - - - - - - - - - 21.2 0.062 
A-165 Saurida undosquamis 44 25-Feb-07 - - - - - - - - - 21.5 0.064 
A-175 Saurida undosquamis 47 25-Feb-07 - - - - - - - - - 27.9 0.172 
A-176 Saurida undosquamis 47 25-Feb-07 - - - - - - - - - 20.0 0.04� 
A-177 Saurida undosquamis 47 25-Feb-07 - - - - - - - - - 19.4 0.04� 
A-1�7 Saurida undosquamis 54 2�-Feb-07 - - - - - - - - - 2�.0 0.172 
A-1�� Saurida undosquamis 54 2�-Feb-07 - - - - - - - - - 20.3 0.067 
A-1�9 Saurida undosquamis 54 2�-Feb-07 - - - - - - - - - 19.4 0.059 
A-20� Saurida undosquamis 56 2�-Feb-07 - - - - - - - - - 23.5 0.0�� 
A-209 Saurida undosquamis 56 2�-Feb-07 - - - - - - - - - 19.1 0.052 
A-210 Saurida undosquamis 56 2�-Feb-07 - - - - - - - - - 20.� 0.057 
A-217 Saurida undosquamis 57 2�-Feb-07 - - - - - - - - - 22.7 0.093 
A-21� Saurida undosquamis 57 2�-Feb-07 - - - - - - - - - 23.1 0.092 
A-219 Saurida undosquamis 57 2�-Feb-07 - - - - - - - - - 24.0 0.103 
A-�1 Sphyraena forsteri 23 19-Feb-07 - - - - - - - - - 22.0 0.059 
A-�2 Sphyraena forsteri 23 19-Feb-07 - - - - - - - - - 21.4 0.055 
A-19 Sphyraena forsteri 23 19-Feb-07 - - - - - - - - - 23.0 0.06� 
A-59 Sphyraena jello 1� 17-Feb-07 - - - - - - - - - 25.2 0.077 
A-60 Sphyraena jello 1� 17-Feb-07 - - - - - - - - - 24.1 0.061 
A-61 Sphyraena jello 1� 17-Feb-07 - - - - - - - - - 24.6 0.073 
A-136 Trachinocephalus myops      3� 24-Feb-07 - - - - - - - - - 23.5 0.120 
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 -3 ( ) 

 (cm)  
CODE   - -  

FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

A-137 Trachinocephalus myops      3� 24-Feb-07 - - - - - - - - - 20.9 0.092 
A-13� Trachinocephalus myops      3� 24-Feb-07 - - - - - - - - - 21.5 0.102 
A-160 Trachinocephalus myops      44 25-Feb-07 - - - - - - - - - 23.0 0.107 
A-161 Trachinocephalus myops      44 25-Feb-07 - - - - - - - - - 21.0 0.0�9 
A-162 Trachinocephalus myops      44 25-Feb-07 - - - - - - - - - 20.4 0.091 
A-172 Trachinocephalus myops      47 25-Feb-07 - - - - - - - - - 24.3 0.141 
A-173 Trachinocephalus myops      47 25-Feb-07 - - - - - - - - - 23.� 0.131 
A-174 Trachinocephalus myops      47 25-Feb-07 - - - - - - - - - 21.0 0.077 
A-196 Trachinocephalus myops      56 2�-Feb-07 - - - - - - - - - 25.3 0.172 
A-197 Trachinocephalus myops      56 2�-Feb-07 - - - - - - - - - 23.5 0.134 
A-19� Trachinocephalus myops      56 2�-Feb-07 - - - - - - - - - 24.3 0.123 
A-220 Trachinocephalus myops      57 2�-Feb-07 - - - - - - - - - 22.5 0.143 
A-221 Trachinocephalus myops      57 2�-Feb-07 - - - - - - - - - 21.0 0.0�3 
A-222 Trachinocephalus myops      57 2�-Feb-07 - - - - - - - - - 21.0 0.09� 
A-104 Trichiurus lepturus  35 13-Feb-07 - - - - - - - - - 71.4 0.36� 
A-105 Trichiurus lepturus  35 13-Feb-07 - - - - - - - - - 66.5 0.355 
A-106 Trichiurus lepturus  35 13-Feb-07 - - - - - - - - - 65.6 0.353 
A-6� Upeneus moluccensis 20 1�-Feb-07 - - - - - - - - - 15.0 0.035 
A-69 Upeneus moluccensis 20 1�-Feb-07 - - - - - - - - - 13.4 0.025 
A-70 Upeneus moluccensis 20 1�-Feb-07 - - - - - - - - - 14.0 0.027 
A-211 Upeneus sp. 57 2�-Feb-07 - - - - - - - - - 16.0 0.037 
A-212 Upeneus sp. 57 2�-Feb-07 - - - - - - - - - 15.0 0.036 
A-213 Upeneus sp. 57 2�-Feb-07 - - - - - - - - - 14.5 0.036 
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    -4    ( )  (Pelagic longline) 
 (cm)  

CODE   - -  
FL SL HL BD EFL PAL CKL EOP BL TL ( .) 

a-6 Alopias Superciliosus - 6-�ar-07 - - - 3� - - - - - 2�� 70 
a-� Alopias Superciliosus - 6-�ar-07 - - - 40 - - - - - 290 90 
a-12 Alopias Superciliosus - �-�ar-07 - - 49 32 - - - - - 230 33 
a-13 Alopias Superciliosus - �-�ar-07 - - 54 40 - - - - - 296 90 
a-9 Istiophorus platypterus - 7-�ar-07 227 211 46 35 152 - - - 195 252 2� 
a-19 Sphyraena barracuda - 4-�ar-07 10� 66 - 1� - - - - - 114 7 
a-2 Xiphias gladius - 5-�ar-07 221 205 45 37 110 50 �7 - 154 240 40 
a-3 Xiphias gladius - 5-�ar-07 150 101 33 27 70 35 54 - 136 160 10 
a-4 Xiphias gladius - 5-�ar-07 171 155 3� 2� �4 40 62 - 120 1�6 16 
a-5 Xiphias gladius - 5-�ar-07 209 191 42 37 109 51 �2 - 149 230 35 
a-7 Xiphias gladius - 6-�ar-07 215 19� 46 36 110 54 �2 - 154 240 47 
a-11 Xiphias gladius - 7-�ar-07 231 213 42 3� 115 51 6� - 155 240 45 
a-14 Xiphias gladius - 9-�ar-07 133 123 31 23 �5 32 49 - 92 142 � 
a-15 Xiphias gladius - 9-�ar-07 141 92 34 23 6� 41 51 - 91 14� 9.5 
a-16 Xiphias gladius - 9-�ar-07 16� 91 44 27 �2 41 67 - 113 173 15 
a-17 Xiphias gladius - 9-�ar-07 16� 113 39 29 �5 42 63 - 120 1�9 1� 
a-1� Xiphias gladius - 4-�ar-07 94 120 24 14.5 47 21 37 - 66 100 2.2 
a-1 Xiphias gladius - 5-�ar-07 156 143 35 25 74 34 55 - 109 172 13 
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ตาราง ง-5 ผลการวิเคราะหปรอทในตวัอยาง ซํ้า 10% ของตัวอยางทัง้หมด  
ปรอท (มก./กก.) CODE คร้ังที่ 1 คร้ังที่ 2 เฉล่ีย SD SE %(SD/mean) 

A-15 0.129 0.116 0.122 0.007 0.005 5.4 
A-17 1.107 1.143 1.125 0.018 0.013 1.6 
A-26 0.099 0.099 0.099 0.000 0.000 0.2 
A-36 0.052 0.042 0.047 0.005 0.004 10.6 
A-46 0.067 0.059 0.063 0.004 0.003 6.0 
A-56 0.081 0.055 0.068 0.013 0.009 19.0 
A-64 0.101 0.065 0.083 0.018 0.013 21.6 
A-77 0.041 0.038 0.040 0.002 0.001 4.8 
A-87 0.076 0.070 0.073 0.003 0.002 4.1 
A-97 0.081 0.091 0.086 0.005 0.003 5.6 
A-107 0.037 0.053 0.045 0.008 0.006 18.6 
A-117 0.092 0.074 0.083 0.009 0.006 10.7 
A-127 0.096 0.076 0.086 0.010 0.007 11.5 
A-132 0.063 0.062 0.062 0.001 0.001 1.4 
A-143 0.060 0.039 0.049 0.010 0.007 20.5 
A-153 0.056 0.029 0.043 0.013 0.009 31.2 
A-163 0.049 0.035 0.042 0.007 0.005 17.3 
A-173 0.096 0.097 0.097 0.001 0.001 0.8 
A-176 0.027 0.055 0.041 0.014 0.010 33.7 
A-193 0.067 0.063 0.065 0.002 0.001 2.5 
A-203 0.097 0.078 0.088 0.010 0.007 11.0 
A-213 0.082 0.054 0.068 0.014 0.010 20.9 
A-223 0.089 0.086 0.088 0.001 0.001 1.3 
A-228 0.037 0.035 0.036 0.001 0.001 3.0 
A-230 0.637 0.539 0.588 0.049 0.035 8.3 
B-16 0.065 0.041 0.053 0.012 0.008 22.0 
B-27 0.045 0.039 0.042 0.003 0.002 7.8 
B-40 0.048 0.051 0.049 0.002 0.001 3.2 
B-54 0.048 0.045 0.046 0.001 0.001 2.6 
B-55 0.100 0.080 0.090 0.010 0.007 11.1 
B-68 0.996 0.984 0.990 0.006 0.004 0.6 
B-80 0.088 0.110 0.099 0.011 0.008 11.3 
B-82 0.583 0.711 0.647 0.064 0.045 9.9 

รวม 33 ตัวอยางจากทั้งหมด 307 ตัวอยาง เฉลี่ย 10.3 
     SD 8.9 

หมายเหตุ:  SD = Standard deviation; SE = Standard error 
 คาสัมประสิทธิ์ความแปรปรวน (coefficient of variatioin) = SD/mean    
 ถา SD/mean  มีคานอยกวา 10% แสดงวาวิธีการวิเคราะหมีความแมนยํา 

 
 
 

N

N
1i

2xix
SDสวนเบี่ยงเบนมาตรฐาน (Standard deviation)  ;

N
SDSEความคลาดเคลื่อนมาตรฐาน (Standard Error)  ;
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ตาราง ง-6 ปริมาณการปนเปอนของปรอทในตัวอยางสัตวน้ําแตละตัวจากอาวเบงกอลที่สุม
ตัวอยางในชวงเดือนพฤศจิกายนถึงธันวาคม พ.ศ. 2550  พรอมความยาวและน้ําหนัก
ของแตละตัวอยาง 

ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 
B-1 Alopias superciliosus PLL 254 49 0.538 
B-3 Alopias superciliosus PLL 319 90 0.381 
B-5 Alopias superciliosus PLL 252 42 0.862 
B-61 Alopias superciliosus PLL 277 70 0.519 
B-62 Alopias superciliosus PLL 293 80 0.381 
B-77 Alopias superciliosus PLL 205 31 0.198 
B-81 Alopias superciliosus PLL 276 53 0.589 
B-82 Alopias superciliosus PLL 250 35 0.647 
B-10 Auxis thazard GN 39.5 0.98 0.050 
B-13 Auxis thazard GN 38.5 0.80 0.049 
B-16 Auxis thazard GN 38 0.70 0.053 
B-17 Auxis thazard GN 31.5 0.40 0.044 
B-21 Auxis thazard GN - 0.70 0.056 
B-22 Auxis thazard GN 39 0.80 0.052 
B-26 Auxis thazard GN 38 0.80 0.051 
B-29 Auxis thazard GN 35.5 0.65 0.072 
B-31 Auxis thazard GN 35.5 0.68 0.039 
B-32 Auxis thazard GN 37.5 0.85 0.044 
B-53 Auxis thazard GN 40 0.94 0.055 
B-57 Auxis thazard GN 39 0.90 0.202 
B-68* Caranx Tille  GN 66.8 3.30 0.886 
B-64* Carcharhinus brachyurus GN 131.1 12.2 0.251 
B-37 Carcharhinus falciformis PLL 101 6.5 0.074 
B-44 Carcharhinus falciformis PLL 93.6 3.7 0.132 
B-72 Carcharhinus falciformis PLL 111 7.2 0.158 
B-8 Euthynnus affinis GN 40.5 1.05 0.088 
B-12 Euthynnus affinis GN 37 0.75 0.056 
B-24 Euthynnus affinis GN 37 0.80 0.046 
B-25 Euthynnus affinis GN 42 0.83 0.062 
B-50 Kasuwonis pelamis GN 41 1.20 0.096 
B-14 Kasuwonis pelamis GN 37.5 0.75 0.038 
B-7 Kasuwonis pelamis GN 43 1.20 0.047 
B-11 Kasuwonis pelamis GN 38.5 0.80 0.030 
B-15 Kasuwonis pelamis GN 43.5 1.26 0.039 
B-18 Kasuwonis pelamis GN 40 1.10 0.597 
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ตาราง ง-6 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

B-19 Kasuwonis pelamis GN 39 0.85 0.042 
B-20 Kasuwonis pelamis GN 43 1.40 0.046 
B-23 Kasuwonis pelamis GN 41.5 1.10 0.046 
B-27 Kasuwonis pelamis GN 42 1.15 0.042 
B-28 Kasuwonis pelamis GN 40.1 1.10 0.005 
B-30 Kasuwonis pelamis GN 44 1.40 0.032 
B-34 Kasuwonis pelamis GN 55 2.60 0.016 
B-35 Kasuwonis pelamis GN 52 2.00 0.409 
B-36 Kasuwonis pelamis GN 52 2.32 0.056 
B-38 Kasuwonis pelamis GN 41 0.90 0.046 
B-39 Kasuwonis pelamis GN 40 0.86 0.068 
B-41 Kasuwonis pelamis GN 46.4 1.40 0.069 
B-45 Kasuwonis pelamis GN 69 5.50 0.103 
B-47 Kasuwonis pelamis GN 73 6.15 0.179 
B-48 Kasuwonis pelamis GN 43 1.20 0.065 
B-49 Kasuwonis pelamis GN 44.2 1.30 0.071 
B-51 Kasuwonis pelamis GN 42 1.10 0.063 
B-52 Kasuwonis pelamis GN 43.2 1.24 0.056 
B-54 Kasuwonis pelamis GN 37.4 0.82 0.046 
B-55 Kasuwonis pelamis GN 45 1.45 0.090 
B-56 Kasuwonis pelamis GN 42 1.14 0.058 
B-63* Kasuwonis pelamis GN 77.5 6.35 0.408 
B-9 Kasuwonis pelamis GN 42.5 1.05 0.043 
B-33 Thunnus albacares PLL 137 35 0.061 
B-73 Thunnus albacares PLL 140 38 0.124 
B-69 Thunnus obesus GN 52 2.00 0.201 
B-43 Unidentified shark GN 87.6 3.22 0.048 
B-2 Xiphias gladius PLL 215 30 0.375 
B-4 Xiphias gladius PLL 210 26 0.338 
B-6 Xiphias gladius PLL 207 27 0.101 
B-40 Xiphias gladius PLL 129 5 0.049 
B-42 Xiphias gladius PLL 225 29 0.376 
B-58 Xiphias gladius PLL 253 60 1.245 
B-59 Xiphias gladius PLL 242 40 1.024 
B-60 Xiphias gladius PLL 255 61 1.162 
B-71 Xiphias gladius PLL 262 60 0.609 
B-74 Xiphias gladius PLL 202 21 0.454 
B-75 Xiphias gladius PLL 160 10 0.098 
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ตาราง ง-6 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

B-76 Xiphias gladius PLL 250 51 0.488 
B-78 Xiphias gladius PLL - 14 0.098 
B-79 Xiphias gladius PLL 137 5.5 0.026 
B-80 Xiphias gladius PLL 160 12 0.099 
B-46 Xiphias gladius GN 151 8.9 0.101 

หมายเหตุ: * = 1 ตัวอยางวิเคราะห 3 สวน (ทอง ครีบ และโคนหาง) คือ ปลาฉลามครีบดาง (Carcharhinus brachyurus) 
**  = 1 ตัวอยางวิเคราะห 2 สวน (ทอง และโคนหาง) คือ ปลากระมง (Caranx tille) และปลาทูนาทองแถบ         

(Katsuwonus pelamis) 
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ตาราง ง-7 ปริมาณการปนเปอนของปรอทในตัวอยางสัตวน้ําแตละตัวจากทะเลอันดามัน 
(นานน้ําพมา) ที่สุมตัวอยางในชวงเดือนกุมภาพันธถึงมีนาคม พ.ศ. 2550 พรอมความ
ยาวและน้ําหนักของแตละตัวอยาง  

ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 
A-29 Alepes djedaba BT 15.3 0.051 0.031
A-30 Alepes djedaba BT 17.0 0.067 0.104
A-31 Alepes djedaba BT 17.4 0.069 0.203
A-6 Alopias Superciliosus PLL 288 70 0.744
A-8 Alopias Superciliosus PLL 290 90 0.396
A-12 Alopias Superciliosus PLL 230 33 0.244
A-13 Alopias Superciliosus PLL 296 90 0.724
A-41 Chrysochir  aureus BT 26.9 0.175 0.052
A-42 Chrysochir  aureus BT 28.0 0.193 0.067
A-43 Chrysochir  aureus BT 25.5 0.137 0.060
A-35 Cynoglossus cynoglossus BT 28.5 0.086 0.055
A-36 Cynoglossus cynoglossus BT 25.0 0.058 0.042
A-37 Cynoglossus cynoglossus BT 21.5 0.035 0.052
A-56 Decapterus  russelli BT 19.1 0.067 0.055
A-57 Decapterus  russelli BT 18.5 0.050 0.121
A-58 Decapterus  russelli BT 20.0 0.069 0.102
A-20 Drepane punctata BT 20.0 0.126 0.112
A-21 Drepane punctata BT 17.9 0.105 0.079
A-22 Drepane punctata BT 18.5 0.109 0.130
A-26 Ephippus orbis BT 14.5 0.077 0.099 
A-27 Ephippus orbis BT 18.0 0.090 0.110 
A-28 Ephippus orbis BT 15.1 0.083 0.088 
A-229 Epinephelus coioides    BT 36.5 0.812 0.500 
A-230 Epinephelus coioides    BT 35.5 0.780 0.539 
A-9* Istiophorus platypterus PLL 252 28 0.463 
A-92 Loligo devauceli  BT 36.4 0.110 0.037 
A-93 Loligo devauceli  BT 28.0 0.044 0.038 
A-94 Loligo devauceli  BT 25.7 0.030 0.055 
A-32 Loligo duvauceli BT 24.3 0.061 0.055 
A-33 Loligo duvauceli BT 25.2 0.062 0.057 
A-34 Loligo duvauceli BT 26.0 0.062 0.055 
A-181 Loligo duvauceli  BT 33.2 0.043 0.043 
A-182 Loligo duvauceli  BT 33.9 0.066 0.039 
A-183 Loligo duvauceli  BT 32.4 0.041 0.048 
A-107 Loligo sp. BT 39.5 0.121 0.045 
A-108 Loligo sp. BT 32.3 0.103 0.010 
A-109 Loligo sp. BT 35.5 0.110 0.060 
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ตาราง ง-7 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

A-169 Nemipterus bipunctatus   BT 22.6 0.137 0.081 
A-170 Nemipterus bipunctatus   BT 23.1 0.130 0.068 
A-171 Nemipterus bipunctatus   BT 17.0 0.055 0.051 
A-193 Nemipterus bipunctatus   BT 24.4 0.184 0.063 
A-194 Nemipterus bipunctatus   BT 22.1 0.135 0.078 
A-195 Nemipterus bipunctatus   BT 21.0 0.090 0.059 
A-223 Nemipterus bipunctatus   BT 27.5 0.225 0.086 
A-224 Nemipterus bipunctatus   BT 22.0 0.141 0.046 
A-225 Nemipterus bipunctatus   BT 21.3 0.096 0.103 
A-44 Nemipterus japonicus BT 19.8 0.083 0.075 
A-45 Nemipterus japonicus BT 17.6 0.060 0.067 
A-46 Nemipterus japonicus BT 18.2 0.061 0.059 
A-62 Nemipterus japonicus BT 22.2 0.075 0.073 
A-63 Nemipterus japonicus BT 24.0 0.088 0.080 
A-64 Nemipterus japonicus BT 20.4 0.057 0.065 
A-71 Nemipterus japonicus BT 24.0 0.082 0.112 
A-72 Nemipterus japonicus BT 23.2 0.093 0.059 
A-73 Nemipterus japonicus BT 20.3 0.054 0.087 
A-86 Nemipterus japonicus BT 23.5 0.066 0.070 
A-87 Nemipterus japonicus BT 21.0 0.074 0.070 
A-88 Nemipterus japonicus BT 22.5 0.064 0.056 
A-95 Nemipterus japonicus BT 23.0 0.135 0.153 
A-96 Nemipterus japonicus BT 20.6 0.099 0.138 
A-97 Nemipterus japonicus BT 21.2 0.107 0.091 
A-101 Nemipterus japonicus BT 24.9 0.098 0.063 
A-102 Nemipterus japonicus BT 23.4 0.095 0.055 
A-103 Nemipterus japonicus BT 23.3 0.095 0.066 
A-116 Nemipterus japonicus BT 29.9 0.145 0.074 
A-117 Nemipterus japonicus BT 22.9 0.128 0.074 
A-118 Nemipterus japonicus BT 19.1 0.081 0.084 
A-130 Nemipterus japonicus BT 24.8 0.163 0.078 
A-131 Nemipterus japonicus BT 26.2 0.200 0.132 
A-132 Nemipterus japonicus BT 22.4 0.091 0.062 
A-154 Nemipterus peronii  BT 25.9 0.206 0.080 
A-155 Nemipterus peronii  BT 22.5 0.135 0.065 
A-156 Nemipterus peronii  BT 19.1 0.090 0.095 
A-142 Nemipterus spp.  BT 22.2 0.130 0.107 
A-143 Nemipterus spp.  BT 21.4 0.118 0.039 
A-144 Nemipterus spp.  BT 21.0 0.114 0.072 
A-184 Nemipterus spp.  BT 21.0 0.125 0.080 
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ตาราง ง-7 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

A-185 Nemipterus spp.  BT 21.0 0.107 0.082 
A-186 Nemipterus spp.  BT 24.1 0.168 0.096 
A-199 Parupeneus sp.  BT 17.3 0.051 0.097 
A-200 Parupeneus sp.  BT 17.2 0.047 0.099 
A-201 Parupeneus sp.  BT 17.0 0.050 0.087 
A-148 Parupeneus spp. BT 18.9 0.055 0.166 
A-149 Parupeneus spp. BT 15.7 0.040 0.089 
A-150 Parupeneus spp. BT 15.0 0.035 0.082 
A-157 Parupeneus spp. BT 16.9 0.051 0.125 
A-158 Parupeneus spp. BT 17.0 0.050 0.142 
A-159 Parupeneus spp. BT 15.2 0.041 0.130 
A-166 Parupeneus spp. BT 15.7 0.036 0.105 
A-167 Parupeneus spp. BT 14.9 0.033 0.059 
A-168 Parupeneus spp. BT 15.3 0.034 0.061 
A-202 Parupeneus spp. BT 24.9 0.190 0.083 
A-203 Parupeneus spp. BT 25.0 0.197 0.078 
A-204 Parupeneus spp. BT 20.5 0.109 0.123 
A-214 Parupeneus spp. BT 26.0 0.234 0.090 
A-215 Parupeneus spp. BT 24.5 0.194 0.088 
A-216 Parupeneus spp. BT 22.5 0.166 0.086 
A-23 Pennahia  macrocephalus BT 23.4 0.096 0.138 
A-24 Pennahia  macrocephalus BT 20.1 0.090 0.040 
A-25 Pennahia  macrocephalus BT 18.4 0.083 0.042 
A-38 Pennahia anea BT 22.0 0.143 0.053 
A-39 Pennahia anea BT 22.7 0.167 0.079 
A-40 Pennahia anea BT 22.0 0.155 0.091 
A-65 Priacanthus  macracanthus BT 22.5 0.180 0.116 
A-66 Priacanthus  macracanthus BT 20.0 0.083 0.039 
A-67 Priacanthus  macracanthus BT 17.5 0.079 0.026 
A-83 Priacanthus  macracanthus BT 23.0 0.142 0.084 
A-84 Priacanthus  macracanthus BT 19.1 0.075 0.052 
A-85 Priacanthus  macracanthus BT 16.8 0.049 0.045 
A-89 Priacanthus  macracanthus BT 15.2 0.050 0.043 
A-90 Priacanthus  macracanthus BT 16.3 0.048 0.036 
A-91 Priacanthus  macracanthus BT 15.8 0.046 0.042 
A-113 Priacanthus  macracanthus BT 16.3 0.055 0.045 
A-114 Priacanthus  macracanthus BT 16.3 0.051 0.058 
A-115 Priacanthus  macracanthus BT 16.6 0.055 0.048 
A-122 Priacanthus  macracanthus BT 13.0 0.025 0.078 
A-123 Priacanthus  macracanthus BT 12.5 0.022 0.077 
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ตาราง ง-7 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

A-124 Priacanthus  macracanthus BT 12.8 0.025 0.061 
A-125 Priacanthus  macracanthus BT 13.0 0.025 0.124 
A-126 Priacanthus  macracanthus BT 12.7 0.026 0.090 
A-127 Priacanthus  macracanthus BT 28.9 0.248 0.076 
A-128 Priacanthus  macracanthus BT 28.2 0.258 0.092 
A-129 Priacanthus  macracanthus BT 29.8 0.302 0.094 
A-139 Priacanthus  macracanthus BT 30.5 0.415 0.080 
A-140 Priacanthus  macracanthus BT 21.1 0.101 0.061 
A-141 Priacanthus  macracanthus BT 17.3 0.059 0.052 
A-151 Priacanthus  macracanthus BT 22.3 0.157 0.084 
A-152 Priacanthus  macracanthus BT 17.4 0.059 0.042 
A-153 Priacanthus  macracanthus BT 17.5 0.063 0.029 
A-178 Priacanthus  macracanthus BT 17.5 0.055 0.035 
A-179 Priacanthus  macracanthus BT 17.7 0.057 0.052 
A-180 Priacanthus  macracanthus BT 16.8 0.058 0.066 
A-190 Priacanthus  macracanthus BT 17.1 0.047 0.067 
A-191 Priacanthus  macracanthus BT 18.4 0.058 0.082 
A-192 Priacanthus  macracanthus BT 17.5 0.055 0.036 
A-205 Priacanthus  macracanthus BT 18.2 0.060 0.054 
A-206 Priacanthus  macracanthus BT 16.9 0.056 0.044 
A-207 Priacanthus  macracanthus BT 17.3 0.063 0.061 
A-226 Priacanthus  macracanthus BT 17.8 0.062 0.208 
A-227 Priacanthus  macracanthus BT 16.7 0.057 0.204 
A-228 Priacanthus  macracanthus BT 17.0 0.061 0.035 
A-133 Pseudorhombus sp. BT 30.2 0.264 0.136 
A-134 Pseudorhombus sp. BT 22.4 0.145 0.093 
A-135 Pseudorhombus sp. BT 21.6 0.121 0.098 
A-50 Rastrelliger  kanagurta BT 18.1 0.065 0.042 
A-51 Rastrelliger  kanagurta BT 17.1 0.048 0.038 
A-52 Rastrelliger  kanagurta BT 19.0 0.064 0.028 
A-47 Saurida elongata BT 22.0 0.068 0.038 
A-48 Saurida elongata BT 17.8 0.032 0.035 
A-49 Saurida elongata BT 18.0 0.039 0.031 
A-74 Saurida sp. BT 27.0 0.129 0.126 
A-75 Saurida sp. BT 24.9 0.100 0.037 
A-76 Saurida sp. BT 22.6 0.067 0.042 
A-53 Saurida undosquamis BT 21.0 0.055 0.085 
A-54 Saurida undosquamis BT 19.0 0.046 0.076 
A-55 Saurida undosquamis BT 18.0 0.033 0.041 
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ตาราง ง-7 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

A-77 Saurida undosquamis BT 25.3 0.112 0.038
A-78 Saurida undosquamis BT 20.5 0.042 0.040
A-79 Saurida undosquamis BT 20.4 0.051 0.028
A-98 Saurida undosquamis BT 21.5 0.066 0.058
A-99 Saurida undosquamis BT 18.8 0.041 0.042
A-100 Saurida undosquamis BT 18.0 0.050 0.055
A-110 Saurida undosquamis BT 24.1 0.096 0.041
A-111 Saurida undosquamis BT 22.8 0.084 0.030
A-112 Saurida undosquamis BT 22.4 0.085 0.037
A-119 Saurida undosquamis BT 28.8 0.158 0.081
A-120 Saurida undosquamis BT 27.3 0.144 0.084
A-121 Saurida undosquamis BT 29.5 0.187 0.102
A-145 Saurida undosquamis BT 25.5 0.126 0.045
A-146 Saurida undosquamis BT 23.0 0.088 0.042
A-147 Saurida undosquamis BT 21.7 0.082 0.056
A-163 Saurida undosquamis BT 24.6 0.098 0.035
A-164 Saurida undosquamis BT 21.2 0.062 0.044
A-165 Saurida undosquamis BT 21.5 0.064 0.046
A-175 Saurida undosquamis BT 27.9 0.172 0.057
A-176 Saurida undosquamis BT 20.0 0.048 0.055
A-177 Saurida undosquamis BT 19.4 0.048 0.035
A-187 Saurida undosquamis BT 28.0 0.172 0.055
A-188 Saurida undosquamis BT 20.3 0.067 0.032 
A-189 Saurida undosquamis BT 19.4 0.059 0.062 
A-208 Saurida undosquamis BT 23.5 0.088 0.042 
A-209 Saurida undosquamis BT 19.1 0.052 0.056 
A-210 Saurida undosquamis BT 20.8 0.057 0.050 
A-217 Saurida undosquamis BT 22.7 0.093 0.045 
A-218 Saurida undosquamis BT 23.1 0.092 0.060 
A-219 Saurida undosquamis BT 24.0 0.103 0.048 
A-80 Sphyraena barracuda PLL 114 7.000 0.035 
A-81 Sphyraena forsteri BT 22.0 0.059 0.113 
A-82 Sphyraena forsteri BT 21.4 0.055 0.114 
A-19 Sphyraena forsteri BT 23.0 0.068 0.942 
A-59 Sphyraena jello BT 25.2 0.077 0.066 
A-60 Sphyraena jello BT 24.1 0.061 0.069 
A-61 Sphyraena jello BT 24.6 0.073 0.078 
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ตาราง ง-7 (ตอ) 
ความยาว น้ําหนัก ปรอท CODE ช่ือวิทยาศาสตร เครื่องมือ (ซม.) (กก.) (มก./กก.) 

A-136 Trachinocephalus myops      BT 23.5 0.120 0.131
A-137 Trachinocephalus myops      BT 20.9 0.092 0.049
A-138 Trachinocephalus myops      BT 21.5 0.102 0.059
A-160 Trachinocephalus myops      BT 23.0 0.107 0.083
A-161 Trachinocephalus myops      BT 21.0 0.089 0.058
A-162 Trachinocephalus myops      BT 20.4 0.091 0.054
A-172 Trachinocephalus myops      BT 24.3 0.141 0.091
A-173 Trachinocephalus myops      BT 23.8 0.131 0.097
A-174 Trachinocephalus myops      BT 21.0 0.077 0.042
A-196 Trachinocephalus myops      BT 25.3 0.172 0.074
A-197 Trachinocephalus myops      BT 23.5 0.134 0.074
A-198 Trachinocephalus myops      BT 24.3 0.123 0.059
A-220 Trachinocephalus myops      BT 22.5 0.143 0.062
A-221 Trachinocephalus myops      BT 21.0 0.083 0.057
A-222 Trachinocephalus myops      BT 21.0 0.098 0.066
A-104 Trichiurus lepturus  BT 71.4 0.368 0.053
A-105 Trichiurus lepturus  BT 66.5 0.355 0.056
A-106 Trichiurus lepturus  BT 65.6 0.353 0.044
A-68 Upeneus moluccensis BT 15.0 0.035 0.099
A-69 Upeneus moluccensis BT 13.4 0.025 0.093
A-70 Upeneus moluccensis BT 14.0 0.027 0.064
A-211 Upeneus sp. BT 16.0 0.037 0.107
A-212 Upeneus sp. BT 15.0 0.036 0.108
A-213 Upeneus sp. BT 14.5 0.036 0.054
A-2 Xiphias gladius PLL 240 40 1.096
A-3 Xiphias gladius PLL 160 10 0.168
A-4 Xiphias gladius PLL 186 16 0.508
A-5 Xiphias gladius PLL 230 35 0.556
A-7 Xiphias gladius PLL 240 47 0.341
A-11 Xiphias gladius PLL 240 45 0.396
A-14 Xiphias gladius PLL 142 8 0.226
A-15 Xiphias gladius PLL 148 9.5 0.122
A-16 Xiphias gladius PLL 173 15 0.244
A-17 Xiphias gladius PLL 189 18 1.125
A-18 Xiphias gladius PLL 100 2.2 0.031
A-1 Xiphias gladius PLL 172 13 0.363

หมายเหตุ: * = 1 ตัวอยางวิเคราะห 3 สวน (ทอง ครีบ และโคนหาง) คือ ปลากระโทงรม (Istiophorus platypterus)  
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 T-Test   One-way ANOVA  

 

1.  One-way ANOVA  Multiple Comparisons (Fisher,s Least Significant 

Difference: LSD) 

 1.1     

   1.1.1   (K. pelamis) 

 

 Ho:  µ1 = µ2 = µ2  (K. pelamis) 

 

 H1:  µd ≠ µji  1 ;  i ≠ j ; i, j = 1, 2, �  

 (K. pelamis)  

  Ho   

 0.05 

 

 -1  One  Way ANOVA  

(K. pelamis)  
 Sum of Squares df Mean Square F Sig. 
Between Groups .195 2 .098 6.460 .005 
Within Groups .408 27 .015   
Total .604 29    

 

 -2 Multiple Comparisons  (K. pelamis) 

 Fisher,s Least Significant Difference (LSD) 
95% Confidence Interval 

(I) Area (J) Area Mean Difference (I-J) Std. Error Sig. 
Lower Bound Upper Bound 

Area A Area B -.05577 .090259 .542 -.24097 .1294� 
 Area C -.�2277* .090259 .001 -.50797 -.1�757 

Area B Area A .05577 .090259 .542 -.1294� .24097 
 Area C -.26700* .12�002 .0�9 -.519�8 -.01462 

Area C Area A .�2277* .090259 .001 .1�757 .50797 
 Area B .26700* .12�002 .0�9 .01462 .519�8 

*  The mean difference is significant at the .05 level. 
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 ANOVA  

 (p < 0.05)      Multiple Comparisons 

 Fisher,s Least Significant Difference (LSD)   

 A   C  (K. pelamis)  B 

 C  

 1.1.2   (X. gladius) 

 

 Ho:  µ1 = µ2 = µ2  (X. gladius) 

 

 H1:  µd ≠ µji  1 ;  i ≠ j ; i, j = 1, 2, � 

 (X. gladius)  

  Ho   

 0.05 

 

 -�   One  Way ANOVA 

 (X. gladius)  
 Sum of Squares df Mean Square F Sig. 

Between Groups 2.100 2 1.050 20.�87 .000 
Within Groups .670 1� .052   
Total 2.770 15    

 

 -4 Multiple Comparisons  (X. gladius) 

 Fisher,s Least Significant Difference (LSD) 
95% Confidence Interval 

(I) Area (J) Area Mean Difference (I-J) Std. Error Sig. 
Lower Bound Upper Bound 

Area A Area B .19�88 .1794�1 .�00 -.19�76 .58151 
 Area C -.58250* .185�16 .008 -.98285 -.18215 

Area B Area A -.19�88 .1794�1 .�00 -.58151 .19�76 
 Area C -.776�8* .122575 .000 -1.04118 -.51157 

Area C Area A .58250* .185�16 .008 .18215 .98285 
 Area B .776�8* .122575 .000 .51157 1.04118 

*  The mean difference is significant at the .05 level. 
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 ANOVA  

 (p < 0.05)    Multiple 

Comparisons  Fisher,s Least Significant Difference (LSD)  

   A   C   

 B  C  

 



 

  1�0

2.  T-Test  Independent Samples Test     

 2.1    ( ) 

 

 Ho:  µd = 0   

 

 H1:  µd ≠ 0    

 

  µd =   

 -5    T-Test  Independent Samples Test 

 ( ) 
t-test for Equality of Means 

95% Confidence Interval of 
the Difference  t df Sig.  

(2-tailed) 
Mean 

Difference
Std. Error 
Difference 

Lower Upper 
Equal 

variances 
assumed 

-.282 �05 .778 -.0077� .027�94 -.0616�2 .046177 
Hg 

(mg/kg) Equal 
variances 

not assumed
-.��6 1�4.715 .7�7 -.0077� .02�004 -.05�222 .0�7768 

 

 

  95%  (95% Confidence Interval of the Difference) 

 µd   

   

Sig.   0.05  Ho: µd = 0  

 

0.05 



 

  1�1

  95%  µd  

      

  Sig.  0.05   Ho: µd = 0  

     

0.05  

 2.2     

( ) 

  2.2.1   (Alopias superciliosus) 

 

 Ho:  µd = 0   (A. superciliosus) 

 

 H1:  µd ≠ 0   (A. superciliosus) 

 

  µd =  (A. superciliosus) 

 

 -6    T-Test  Independent Samples Test 

 (A. superciliosus)  ( ) 
t-test for Equality of Means 

95% Confidence Interval of 
the Difference  t df Sig.  

(2-tailed) 
Mean 

Difference
Std. Error 
Difference 

Lower Upper 
Equal 

variances 
assumed 

1.297 10 .224 .14917 .115047 -.107174 .405507 
Hg 

(mg/kg) Equal 
variances not 

assumed 
1.297 8.768 .228 .14917 .115047 -.112140 .41047� 

 

 

  95%  (95% Confidence Interval of the Difference) 

 µd   



 

  1�2

  (A. Superciliosus)

  Sig.   0.05 

 H1: µd = 0     (A. 
Superciliosus)  0.05 

  95%  µd   

  (A. Superciliosus)   

    Sig.  0.05   H1: µd 

= 0   (A. Superciliosus)   

   0.05 

 2.2.2    (Xiphias gladius) 

 

 Ho:  µd = 0   (X. gladius)  

 

 H1:  µd ≠ 0    (X. gladius)  

 

  µd =   (X. gladius)  

 

 -7    T-Test  Independent Samples Test  

 (Xiphias gladius)  ( ) 
t-test for Equality of Means 

95% Confidence Interval 
of the Difference  t df Sig.  

(2-tailed) 
Mean 

Difference 
Std. Error 
Difference 

Lower Upper 
Equal 

variances 
assumed 

-2.669 26 .01� -.�6661 .1�7�75 -.648992 -.0842�6 
Hg 

(mg/kg) Equal 
variances 

not assumed
-�.560 25.098 .002 -.�6661 .10298� -.578670 -.154558 
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  95%  (95% Confidence Interval of the Difference) 

 µd    

 (X. gladius)  

 Sig.   0.05  H1: µd ≠ 0  

 (X. gladius) 
 0.05 

  95%  µd   

  (X. gladius)    

   Sig.  0.05   H1: µd ≠ 0  

 (X. gladius)     

 0.05  

 2.3   

 ( ) 

   2.3.1   

 

 Ho:  µd = 0  

 

 H1:  µd ≠ 0   

 

  µd =   

   

 

 

 



 

  1�4

 -8    T-Test  Independent Samples Test 

  ( ) 
t-test for Equality of Means 

95% Confidence Interval 
of the Difference  t df Sig. (2-

tailed) 
Mean 

Difference 
Std. Error 
Difference 

Lower Upper 
Equal 

variances 
assumed 

-�.555 44 .001 -.�1792 .089425 -.498144 -.1�7696 
Hg 

(mg/kg) Equal 
variances 

not assumed
-�.922 41.59� .000 -.�1792 .08105� -.4815�8 -.154�02 

 

 

  95%  (95% Confidence Interval of the Difference) 

 µd    

 

 Sig.   0.05  H1: µd ≠ 0   

  

 0.05 

  95%  µd  

     

   Sig.  0.05   H1: µd ≠ 0  

    

 0.05 

   2.3.2  

 

 Ho:  µd = 0  

 

 H1:  µd ≠ 0  

 



 

  1�5

  µd =   

  

 -9    T-Test  Independent Samples Test 

  ( ) 
t-test for Equality of Means 

95% Confidence Interval 
of the Difference  t df Sig. (2-

tailed) 
Mean 

Difference 
Std. Error 
Difference 

Lower Upper 
Equal 

variances 
assumed 

-5.522 48 .000 -.�5680 .064620 -.4867�1 -.226877 

Hg 
(mg/kg) Equal 

variances not 
assumed 

-2.274 �.05� .106 -.�5680 .156874 -.851172 .1�756� 

 

 

  95%  (95% Confidence Interval of the Difference) 

 µd    

 

 Sig.   0.05  H1: µd ≠ 0    

 

 0.05 

  95%  µd  

     

   Sig.  0.05   H1: µd ≠ 0  

    

 0.05 

 

 



  
 

 
  -1     ( : Froese and Pauly, �009) 

 
 

( .) 
 

( .) 
  

1. Alepes djedaba 40 0.1�4 reef-associated; oceanodromous; marine   copepods  crustaceans  
�. Alopias superciliosus 488 363.8 pelagic-oceanic; oceanodromous; marine 

 0 500 .  0 100 . 
 (lancetfishes, herring, mackerel  small 

billfishes)   
3. Auxis thazard 65 1.7� pelagic-neritic; oceanodromous; marine 

  50 . 
     planktonic crustaceans 

(megalops)  stomatopod   
4. Caranx Tille  80 7.� reef-associated; marine 

 30 1�0 . 
  crustaceans 

5. Carcharhinus brachyurus 3�5 304.6 reef-associated; oceanodromous; brackish; 
marine  0 360 . 

  cephalopods 
 

6. Carcharhinus falciformis 350 346 reef-associated; oceanodromous; marine 
 0 4000 .  0-500 . 

  
 

7. Chrysochir  aureus 30 (SL) - benthopelagic; brackish; marine crustaceans  
8. Cynoglossus cynoglossus �0 - demersal; brackish; marine  
9. Decapterus  russelli 45 45 benthopelagic; marine  40 �75 .  
10. Drepane punctata 50 - reef-associated; amphidromous; brackish; 

marine  10 49 . 
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 -1 ( ) 
 

 
( .) 

 
( .) 

  

11. Ephippus orbis �5 - reef-associated; amphidromous; marine 
 10 30 . 

 
 (Detritus) 

1�. Epinephelus coioides    1�0 15 reef-associated; brackish; marine 
 0 100 . 

     

13. Euthynnus affinis 100 14 pelagic-neritic; oceanodromous; marine 
 0 �00 . 

  clupeoids, atherinids 
  crustaceans  

14. Istiophorus platypterus 348 100.� pelagic-oceanic; oceanodromous; marine 
 0 �00 .  30 . 

  crustaceans  cephalopods 

15. Kasuwonis pelamis 110 34.5 pelagic-oceanic; oceanodromous; marine 
 0 �60 . 

 crustaceans, cephalopods  mollusks 
 

16. Loligo duvauceli  �0-35 - pelagic; marine - neritic  
17. Nemipterus bipunctatus   30 - demersal; non-migratory; marine 

 18 100 . 
 crustaceans, cephalopods ( ),  

 polychaetes   
18. Nemipterus japonicus 3� 0.596 demersal; non-migratory; marine 

 5 80 . 
 crustaceans, mollusks (

cephalopods),polycaetes  echinoderms  
19 Nemipterus peronii  �9 - demersal; non-migratory; brackish; marine 

 17 100 . 
 crustaceans, mollusks polycaetes 

�0. Nemipterus spp.  �3 - demersal; marine  
�1. Parupeneus spp. �3-30 - demersal; marine crustaceans   
��. Pennahia  macrocephalus �3 - demersal; marine  0 100 . crustaceans   
�3. Pennahia anea 30 - demersal; marine  0 60 . crustaceans   
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 -1 ( ) 
 

 
( .) 

 
( .) 

  

�4. Priacanthus  macracanthus 30 - reef-associated; oceanodromous; marine 
 �0 400 . 

 

�5. Pseudorhombus sp. 45 - demersal; marine  
�6. Rastrelliger  kanagurta 35 (FL) - pelagic-neritic; oceanodromous; marine 

 �0 90 . 
phytoplankton ( ) zooplankton (cladocerans, 
ostracods, larval polychaetes)  Cheilio inermis   

    
�7. Saurida elongata 50 - demersal; marine  �0 100 .  (  anchovy   Mullus surmuletus) 

crustaceans  
�8. Saurida sp. �3 - 50 - demersal; marine;reef-associated; 

amphidromous; marine 
 (  anchovy   Mullus surmuletus) 

crustaceans  
�9. Saurida undosquamis �31,50� - reef-associated; amphidromous; marine 

 1 350 . 
 (  anchovy   Mullus surmuletus) 

crustaceans  
30. Sphyraena barracuda �00 50 reef-associated; brackish; marine  

1 100 .  3-30 . 
 cephalopods  

31. Sphyraena forsteri 75 - reef-associated; marine  6 300 .  
3�. Sphyraena jello 150 11.5 reef-associated; oceanodromous; brackish; 

marine  �0 �00 . 
  

33. Thunnus albacares �39 �00 pelagic-oceanic; oceanodromous; brackish; 
marine  1 �50 .  1-100 

. 

 crustaceans  

34. Thunnus obesus �50 �10 pelagic-oceanic; oceanodromous; marine 
 0 �50 . 

 cephalopods  crustaceans 
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 -1 ( ) 
 

 
( .) 

 
( .) 

  

35. Trachinocephalus myops      40 - reef-associated; marine 
 0 400 .  3 90 . 

  crustaceans  

36. Trichiurus lepturus  �34 5 benthopelagic; amphidromous; brackish; 
marine  0 589 .  100
350 . 

euphausiids, planktonic crustaceans  

37. Upeneus moluccensis �0 - reef-associated; brackish; marine  
 10 1�0 . 

 crustaceans  

38. Xiphias gladius 455 650 pelagic-oceanic; oceanodromous; marine 
 0  800 .  0-550 . 

  Atlantic mackerel, 
barracudinas, silver shark, redfish, herring  lanternfishes  

 (crustaceans)  (squids)   
1    �  
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 HQ  PTWI  

  HQ  PTWI 

 

 -1   Average mercury daily 

intake (ADI)  Hazard Quotient (HQ)  PTWI ( ./ )  

11   50 .  60 . 
PTWI 

( ./ �    
 Hg  

( ./ . 
. � 

ADI 
( ./

./ � 

Hazard 
Quotient 

50 . 60 .

Caranx tille   0.886 0.476 4.76 0.10 0.12 
Alopias superciliosus  0.514 0.276 2.76 0.17 0.21 
Xiphias gladius  0.478 0.257 2.57 0.19 0.22 
Carcharhinus brachyurus  0.251 0.135 1.35 0.35 0.42 
Thunnus obesus  0.201 0.108 1.08 0.44 0.53 
Carcharhinus falciformis  silky 0.122 0.065 0.65 0.73 0.88 
Katsuwonus pelamis  0.100 0.059 0.59 0.80 0.97 
Thunnus albacares  0.092 0.050 0.50 0.96 1.16 
Auxis thazard  0.064 0.034 0.34 1.39 1.67 
Euthynnus affinis  0.063 0.034 0.34 1.41 1.70 
Unidentified shark  0.048 0.026 0.26 1.85 2.22 

ADI  = Average mercury daily intake,  HQ  =  Hazard Quotient, PTWI       =  Provisional Tolerable Weekly Intake 
BW.      =  50 .  50 .,    BW.  =  60 .  60 . 
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 -2   Average mercury daily 

intake (ADI)  Hazard Quotient (HQ)  PTWI ( ./ )  

32  ( )  50 .  60 . 
PTWI 

( ./ �    
 Hg 

( ./ . . 
� 

ADI 
( ./

./ � 

Hazard 
Quotient 

50 . 60 . 

Sphyraena barracuda  0.942 0.506 5.06 0.09 0.11 
Alopias superciliosus  0.527 0.283 2.83 0.17 0.20 
Epinephelus coioides     0.519 0.279 2.79 0.17 0.21 
Istiophorus platypterus  0.463 0.249 2.49 0.19 0.23 
Xiphias gladius  0.431 0.232 2.32 0.21 0.25 
Alepes djedaba  0.113 0.06 0.61 0.79 0.95 
Pseudorhombus sp.  0.109 0.059 0.59 0.81 0.98 
Drepane punctata  0.107 0.057 0.57 0.83 1.00 
Parupeneus spp.  0.099 0.053 0.53 0.89 1.07 
Ephippus orbis  0.099 0.053 0.53 0.90 1.08 
Decapterus  russelli  0.093 0.050 0.50 0.96 1.15 
Upeneus sp.  0.090 0.048 0.48 0.99 1.19 
Sphyraen forsteri  0.088 0.047 0.47 1.25 1.50 
Upeneus moluccensis  0.085 0.046 0.46 1.04 1.25 
Nemipterus japonicus  0.081 0.043 0.44 1.10 1.32 
Nemipterus peronii   0.080 0.043 0.43 1.11 1.34 
Nemipterus spp.   0.079 0.043 0.43 1.12 1.34 
Pennahia anea  0.074 0.040 0.40 1.20 1.44 
Pennahia  macrocephalus  0.073 0.039 0.39 1.21 1.45 
Sphyraena jello  0.071 0.038 0.38 1.02 1.22 
Nemipterus bipunctatus  0.071 0.038 0.38 1.26 1.51 
Trachinocephalus myops  0.070 0.038 0.38 1.26 1.51 
Priacanthus macracanthus  0.069 0.037 0.37 1.29 1.55 
Saurida sp.  0.068 0.037 0.37 1.30 1.56 
Chrysochir aureus  0.060 0.032 0.32 1.49 1.79 
Saurida undosquamis  0.052 0.028 0.28 1.72 2.07 
Trichiurus lepturus   0.051 0.028 0.28 1.74 2.08 
Cynoglossus cynoglossus  0.050 0.027 0.27 1.79 2.15 
Loligo duvauceli   0.047 0.025 0.25 1.88 2.25 
Loligo sp.  0.039 0.021 0.21 2.31 2.77 
Rastrelliger kanagurta   0.036 0.019 0.19 2.46 2.95 
Saurida elongata  0.035 0.019 0.19 2.54 3.04 

ADI  = Average mercury daily intake,  HQ  =  Hazard Quotient, PTWI       =  Provisional Tolerable Weekly Intake 
BW.      =  50 .  50 .,    BW.  =  60 .  60 . 
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 HQ  PTWI 

1.  HQ  

 HQ  (Hazard Quotient)  (non-

carcinogenic effect)  -1  ADI 

 (Average Daily Intake)  -2 (Kofi, 2002;  , 2547)   

 

( -1) 

 

   Rfd (Reference dose for chronic oral exposure)   0.1 ./ . . /  (EPA, 2005) 

( -2) 

 

 CF =   ( ./ .) 

IR   =         = 0.028 ./  

FI  =       1 ( ) 

EF    =     = 350 /  (EPA, 1989) 

ED  =     = 30  (EPA, 1989) 

BW =        = 50 . (Agusa et al., 2007) 

AT  =        = 10,950  (EPA, 1989) 

  

 HQ  ADI 

   -1  -2   

• CF (Contaminant concentration of mercury in fish)  

-    ./ .   

-   

• IR (Ingestion rate)  

-   

 ./   

- FAO (2005) 

 85 ./ /   0.028 ./  

Average mercury daily intake via fish (mg/kg/day) =
(BW)(AT)

(CF)(IR)(FI)(EF)(ED)

HQ   =
Average mercury daily intake 

Rfd
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• FI (Fraction ingested from contaminated source)  

-    

-  = 1.0 ( ) 

• EF (Exposure frequency)  

-   /  

- EPA (1989)  350 /    

• ED (Exposure duration)  

-      

-  (non-carcinogenic effect) EPA 

(1999)  30   

• BW (Body weight)  

-    . 

- Agusa et al. (2007)   50 .  

• AT (Average time exposed)  

-      

-   EPA (1989)  30  

 365  (30 × 365)     AT = 10,950   

• Rfd (Reference dose for chronic oral exposure)   

-  Rfd  =  0.1 ./ . . /  (EPA, 2005) 

 

 HQ  (C. tille)   

 

 

 

ADI    =
(BW)(AT)

(CF)(IR)(FI)(EF)(ED)

=
(50)(10,950)

(0.886)(0.028)(1)(350)(30)

=     0.476 ./ ./
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  HQ > 1  
     > 1  

 (C. tille)  

2.  PTWI  

 PTWI  (Provisional 

Tolerable Weekly Intake)  -3 

 

PTWI    =                                                                       ( -3) 

 

  PTWI =     /  

 TRV =     1.6 ./ ./  

 BW =     . 

 Cf =     ./ . 

 7  =  /  

  

 PTWI  

   -3 (JECFA, 2005)  

• TRV      =  0.23 ./ ./  

• BW    60 .  

(JECFA, 2005)  50 .   (Agusa et al., 2007) 

• Cf     90% 

 (Windom and Cranmer, 1998) 

 ./ .  

HQ   =
Average mercury daily intake 

Rfd

=
0.476
0.1

=     4.76

7×










 ×

fC

BWTRV



 

  145

 

 PTWI  (C. tille)  

 0.886 ./ .  0.797 ./ . 

  

     PTWI    =                                                           

                 =      121.2  /    

   =      0.12  ./   

  50 . (EPA, 2005) 

 PTWI = 0.10 ./   

 (0.23)(60)(7)
(0.797)
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