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I##�D  2

�78�����7�F'

2.1  �FB�L
���L@��J>
�F��'&���Lc�B�
                       -  �4D	'�A�4�����:C���C�03:'&D�	(+-�)�0�:@9&���&<*  ����:� (8&�)) ���(>��-
                           &8*�8  �:	&�:�.	��� (7G�4D	�4�����(Peneaus monodon) �HA	(7G�4D	(��F+	 ���� 8 

�:��+*�	  �����	�4D	 45-50 �:� / �0����:8
               -  �4D	�������.�
��	(��+ ���(>�&���&<* ,  ������D	�
D	 ���(>�&���&<*

                           �:	&�:�.	���  (7G�4D	�������8 (Peneaus vannamei) 10  �:��+*�	  �HA	(7G�4D	
(��F+	':F	&8� �����	�4D	  45-50 �:� / �0����:8 �������.�CD�)0	�
 ���(>�
.0	&
� �:	&�:�.	���  (7G�4D	�4����� (Peneaus monodon) �HA	(7G�4D	(��F+	 
���� 2  �:��+*�	  �����	�4D	  45-50 �:� / �0����:8

$%(?��L�7	#��'>
                        -  Vibrio parahaemolyticus  PSU 1894
                        -  Vibrio  cholerae  non-O1/non-O139  PSU 2119

                  (���	��0�:+ �/.��. ���>�;9  �4?@��4�)
��"��$��?'�$%(?�
��B��$�E�

                           ��"��$��?'�$%(?�                                                                       I�7:F#�Gc��7�
                        Bacto lysine decarboxylase broth Difco
        Bacto peptone Difco
        CHROMagar  Vibrio CHROMagar
        Luria Bertani agar (LB) Difco
        Motility  test medium Difco
        Nutrient agar Difco
        Triple sugar iron(TSI) agar Difco
        Thiosulfate citrate bile salt (TCBS agar) Difco
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          Tryptic soy broth (TSB) Difco

                           � � � � � ��
� �	 
� � ��  �	 �

         Absolute ethanol
Merck

       Ac e t i c  a c i d ,  c o n c .  ( g l a c i a l )
Merck

        Chitosan (85% deacetylation , 161 kDa) Sigma
Chlorine �0'+�/�8

        Chloroform Lab-scan
       Potassium bi-iodate Fluka
        Potassium  iodide J.T Baker
        Sodium chloride Merck
        Sodium thiosulfate Merck
        Sulfuric acid Merck
                       B��$�E�$����JG�7#'�                                                              I�7:F#�Gc��7�
        Agarose                              Gibco, USA
        10X boffer   Promega
        dNTPs Boeheringer    Mannheim
        Ethidium bromide   Sigma
        Magnesium chloride   Promega
        Primers   Invitrogen

        Taq DNA polymerase   Promega

�L@��J>

                        -  (
�,A�	��D�.��&�:C�)D�0(
���&9'�	�4�)���0'+�

                        - &��� microcentrifuge ���1.5 80��0(8��
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                        - &��� PCR ��� 0.2 ��� 0.5 80��0(8��
                        - Automatic pipette ��� 1-20, 20-200 ��� 100-1000 �8�
��0��(Gilson France)
                        - (
�,A�	(�+*� (Vortex mixer) �4* 232 (Fisher Scientific, USA)
                        - (
�,A�	�*�+����.���z� (Power supply) �4* 200/2.0 (Bio-Rad, USA)
                            - (
�,A�	E�+�4��������(��(UV light transilluminator) (San Gabriel, Inc USA)
                        - (
�,A�	(B0A87�08�;��(�(� (PCR Machine )PCR systen 2400(Perkin Elmer, USA)
                        - (
�,A�	�:�
*�����=���,�.	 (Spectrophotometer) �4* UV-1201V (SHIMADZU)
                        - (
�,A�	��(�
������0�0. (Electrophoresis) (Bio-RAD, USA)
                        - (
�,A�	 Hotplate & Stirrer (Fisher Scientific, USA)
                        - (
�,A�	 pH meter (Metro, Switzerland)
                        - �=DC*8(),F� (Incubator) (Gallenkamp, U.K.)
                        - �=D(+-�)*��-	 ]20 ,  ]70  �	/�(��(��+. (Sanyo, Japan)
                        - �=D�C2*�(),F� (Hot Air Oven) (Venticell)
                        - &8D�&HA	2*�(),F��D�+
��8�:��F�� (Autoclave) (Tomy  Japan)
                        - �*�	
�C
48�4;&>=80 �4* 1235 (Sheldon Manufacturing, Inc USA)
                        - Microcentrifuge (Eppendorf) �4* 5415 C (Brinkman Instrument, Inc USA)
                        - (
�,A�	��7���&��(Stomacher)
                        - (
�,A�	):A	 (Denver Instrument Company USA)
                        - 7��
�C (forceps)
                        - �����3��+�9
                        - P4	B��.�0��.

2.2  �78����$	7	���

2.2.1  �������	FI@�7E�J$%(?� V. parahaemolyticus 
�� V. cholerae �	�Lc��L�����
���Lc�����&�	
          $�c����I�	�����7��Lc�
%&$'(��
�)�
2.2.1.1  �F��'&���Lc�B�
                        �:��+*�	�4D	�4����� ����4D	���)0���  10 �:��+*�	��+�4D	�4���������4�����:CC�03:'
&D�	(+-�)�0�:@9&���&<* ����:� (8&�)) ���� 8 �:��+*�	  �������)0	�
���� 2 �:��+*�	
����4D	���(�-C�:��+*�	�������.�
��	(��+����  4  �:��+*�	  ������D	�
D	����  2 �:��+*�	
�������)0	�
���� 4  �:��+*�	
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2.2.1.2 �������	FI@�7E�J$%(?� V. parahaemolyticus 
�� V. cholerae �c�'�78�  Most Probable
              Number (MPN)
                        �:��+*�	�4D	�4�����&�,��4D	���  '�A7��(7�,������H	(.D&�:	'0F	��D�    7�08�; 25
��:8 (�,���	�D�+.������+ alkaline peptone water (APW) 7�08��� 225 80��0�0�� '�A8����(�08
��(��+8
�����9 1% ��7��D�+  stomacher  1 �'�(�,���	�:��+*�	�	 10 ('*���8����:C��+�H	�:�
�+*�	 7�08��� 1 80��0�0�� �.*�&��� '�A8� APW &�����  9  80��0�0��  
��8(�,���	��  3  &���
(��>=80'�A 2.1)     ��&�����&��C*8'�A�4;&>=80   35   �	/�(��(��+.   (���   24    ):A��8	 P*�+(),F�
���&���'�A8����(��0<(�0C����+ ��� streak C��&�� CHROMagar C*8'�A�4;&>=80 35 �	/�
(��(��+.(��� 24 ):A��8	 �HA	.�8��P.:	(���:�3;��
���'�A(7G(),F� V. parahaemolyticus 8�
�:�3;���8  ��C(��+C �
���.�8*�	
��8��	���	  ���(.D�*�/=+9���	7��8�; 3-5
80��0(8��  ��� V. cholerae   8��:�3;���8  ��C(��+C �
���8�.��z�   ���(.D�*�/=+9���	
7��8�;  3 80��0(8��
 2.2.1.3  ���#�B�I�LJBEIF�7#��%��$�E����$%(?� V. parahaemolyticus 
�� V. cholerae

                        ���
���'�AC*	)�F�*�(7G(),F� V. parahaemolyticus ��� V. cholerae �:	��+��(��+��
�D� 2.1.1.2 ���� 3 �
����*���(B��(),F�  8�'�.�C
4;.8C:�0'�	)��(
8� ��+P*�+(),F��	�
��&�� lysine decarboxylase broth , indole ,  motility  medium ���'�� oxidase test �HA	�����
'�.�C(),F�':F	 2 )0����&D��(7GC���'4����'�.�C .*����'�.�C���&�� triple sugar
iron agar  (),F� V. parahaemolyticus ���&D��(7G alkaline/acid (K/A) �8*.�D�	 H2S ��� V.
cholerae ���&D��(7G acid/acid (A/A) �8*.�D�	 H2S &�:	���:F���
�����	 (),F� V.
parahaemolyticus ��� V. cholerae '�A�&D�����'�.�C�:	��*��+,+:�����
�:F	�D�+ PCR
2.2.1.4  ���'(	'F	���c�' PCR
2.2.1.4.1  ���B�F���$�)	$�
                         (��F+	(),F�  V. parahaemolyticus &�,�  V. cholerae   � LB broth 7�08��� 1
80��0�0�� '�A8����(�08��(��+8
�����9 1% (�+*�'�A  150 ��C/�'� 18-24 ):A��8	 '�A 35 �	/�(��(��+.
��(),F�'�A(��F+	��D�D8�F��(�,��(7G(��� 10 �'� (B,A�'���&D(���9��� ���:F���7�)*�F����-	
(7G(��� 10 �'� (8,A�
�C(������7&84(&��A+	'�A  2,500xg  (Eppendorf �4* 5415 C ) (7G(��� 5
�'� (B,A��&D(/3(���9������ DNA���+=*�.*� supernatant �=�.������+�.(�,���	�:���.*�
1:10 �D�+F����:A ����D��(�-(��D�CC����'�� PCR
 2.2.1.4.2  ���#�� PCR



(47)

                        �� DNA '�A��D����D� 2.2.1.4.1 8�'�� PCR (B,A�C*	)�F V. parahaemolyticus  ��+�)D��
toxR  gene (7G��(7z�&8�+ ���  V. cholerae �)D  ompW gene  (7G��(7z�&8�+ (Kim et al., 1999 ;
Nandi et al., 2000)
                        �������  toxR  gene  E�B&�	�BE��� PCR  �F�	�?

          F����:A 8.2 �8�
��0��
          10X buffer free Mg2+ 2.0 �8�
��0��
          2.5 mM MgCl2  1.6 �8�
��0��
          2.5 mM dNTPs 1.6 �8�
��0��
          primer(T4&T7) 5 �8�
��0��
          Taq DNA polymerase 0.1 �8�
��0��
          ��(�-(� �:��+*�	 1.5 �8�
��0��
          7�08���':F	&8��*�&��� 20.0 �8�
��0��
          Bh���B��"�FI@r7�7�7'� PCR
          �:F�� Hot start 960C 5  �'� ����    1 ��C

          Denature 940C 1  �'� ����   35 ��C
          Annealing 630C 1.5 �'� ����    35 ��C
          Extension 720C 1.5 �'�����     35 ��C
          Final  extension 720C 7   �'�����   1 ��C

          �������  ompW gene  E�B&�	�BE��� PCR �F�	�?
          F����:A 5.5 �8�
��0��
          10X buffer free Mg2+ 2.0 �8�
��0��
          2.5 mM MgCl2  1.6 �8�
��0��
          2.5 mM dNTPs 1.0 �8�
��0��
          primer 8.3 �8�
��0��
          Taq DNA polymerase 0.1 �8�
��0��
          ��(�-(� �:��+*�	 1.5 �8�
��0��
          7�08���':F	&8��*�&��� 20.0 �8�
��0��
          Bh���B��"�FI@r7�7�7'� PCR
          �:F�� Hot start 960C 5  �'� ����    1 ��C

          Denature 940C 1  �'� ����   30 ��C
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          Annealing 630C 1 �'� ����   30 ��C
          Extension 720C 1 �'� ����   30 ��C
          Final  extension720C 7   �'�����   1 ��C

2.2.1.4.3  ����7$����"> ��7�hFJK> PCR  �'  agarose gel electrophoresis
                          ������0�  PCR  product '�A��D�.8�:C loading dye ��D��=�.*��.8'�A��D7�08���
8.5 �8�
��0�� �	�&�48��	��* agarose gel '�A�)*�+=*� 1X TBE ��D��H	(7��(
�,A�	���(0����z�
�&D8�
��8�*�	/:�+9 100 ���'9 �&D(
�,A�	'��	�(7G(���7��8�; 30 �'� ����*(���7+D�8�D�+
ethidium bromide (7G(��� 3 �'� ���:F����*(���7�D�	 ethidium bromide .*�(�0����D�+
F����:A(7G(��� 5 �'� ��D����7.*�	�D�+(
�,A�	 UV transilluminator (B,A��0(
���&9�PC DNA '�A
��D ����'�A��D+D���:C�7����:C����&��� alkaline peptone water ��	�:��+*�	��&����*��

��8(�,���	'�A�&D��C��������+,+:���D�+ PCR ���7(7������	 MPN  .��&�:C 3 &��� ��+
	�������(),F�  V. parahaemolyticus ��� V. cholerae �*���:8 (BAM , 2001)
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�G@#�D  2.1  ��>=80�.�	�������:C7�08�;(),F� V. parahaemolyticus  ��� V. cholerae �D�+�01�
   Most  Probable  Number (MPN)

2.2.2  ����������	
�����
�	#�D���FI���E$�cE�c	�&�� t �	���'FI'F?����$��7H$�7I����

         V. parahaemolyticus 
�� V. cholerae �	"���#����
2.2.2.1  ���$���'EB������'�����	   ( Sousa et al., 2001)

�:��+*�	�4D	�4�����&�,��4D	���  25 ��:8 + APW 225 ml (10 -1)

1 ml 1 ml

APW 9 ml

10-1
10-2 10-3

1 ml 1 ml 1 ml

APW 9 ml

O/N 35 0C

'�.�C
4;.8C:�0
 '�	)��(
8�

PCR

CHROMagar
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                         (���+8 stock ��	
����  (400  ppm) �HA	����'�����'���	
�:F	�F�)D�
�(��+8-
�w�7
����'9  ��D����7��(���(B,A��0(
���&9&�7�08�;  residual chlorine  '�A�'D��0	  ��+�01�
Iodometric method ���:F(�,���	
��8(�D8�D��	.������+
����'�A���)D����'���	 (25-
200 ppm) ��+�)D.������+��(��+8
�����9 1% '�A2*�(),F���D�   (�-C��D'�A  7  �	/�(��(��+.
2.2.2.2  ���$���'EB������'���
�	   ( .0�0�:�9,  2546 )
                        �
����'�A�)D����'���0�:+(���+8���(7�,��7=8�
*��������:�&8=*���0�0� 85% ���8�
F��&:��8(��4�('*��:C 161 kDa (�,���	�
�����&D8�
��8(�D8�D 250-2500 ppm ��+����+�
������0�0�(�D8�D 1 % �����(��+8
�����9 1% 7�:C pH ��	.������+�:	��*���&D��D  5.5  ��+
�)D.������+��(��+8�w�������9 3 N ��.������+�:	��*��(�D�(
�,A�	  shaker  '�A
��8(�-���C
150 �4;&>=80&D�	(7G(���  16 ] 18 ):A��8	  ��
��������+&8�  ���:F���72*�(),F��D�+
(
�,A�	 autoclave '�A  121 �	/�(��(��+.  (��� 15 �'� >�+��D
��8�: 15 7��9/����	0F�  (�-C��D'�A
7 �	/�(��(��+.
2.2.2.3  ���$���'E$%(?�  V. parahaemolyticus   
��  V. cholerae  ( No et al., 2002 )
                        (��F+	(),F� V. parahaemolyticus   ���  V. cholerae �  nutrient agar  '�A8����(�08
��(��+8
�����9 1 % C*8'�A  35  �	/�(��(��+.  (��� 24 ):A��8	 ��(),F�P*�+�	��&��(&�� tryptic
soy broth(TSB)7�08��� 10 80��0�0�� '�A(�08��(��+8
�����9 1 % (�+*�'�A
��8(�-���C 150 ��C�*�
�'� (��� 12-14 ):A��8	 '�A 35 �	/�(��(��+. ���7 centrifuge �D�+
��8(�-���C 2,500xg  (7G(���
10 �'� (�-C(���9 ��D��D�	(���9��� 2  
�:F	�D�+  ��(��+8
�����9 1% (�,���	(���9�D�+.������+
��(��+8
�����9
��8(�D8�D 1 % '�A2*�(),F���D��&D��D7�08�; 1.5 x108 cfu/ml (McFarland # 0.5)
����.�C7�08�;(),F�(�0A8�D��+�01� spread plate C��&�� NA '�A(�08��(��+8
�����9 1 % C*8'�A
35 �	/�(��(��+. 24  ):A��8	 :C����(),F�(�0A8�D
2.2.2.4  ���#�B�I����������	�&�$%(?�  V. parahaemolyticus   
��  V. cholerae
             (Sousa et al., 2001)
                        ��(���9��	 V. cholerae  &�,�   V. parahaemolyticus '�A���:C
��8(�D8�D 1.5 x108

cfu/ml 7�08���  1 80��0�0���.*�	�.������+
����'�A
��8(�D8�D���:C�*�	 u 
,�  25 - 200
ppm  ���:C
��8(�D8�D�� 100 80��0�0�� �&D(���9.:8�:.�:C.������+
����(7G��+�(��� 1 ���
5 �'� '�A 4 �	/�(��(��+. ����.�C7�08�;(),F�'�A(&�,������+�H	�:��+*�	���8� 1 80��0�0��'��
���(�,���	�D�+.������+��(��+8
�����9
��8(�D8�D 1 (7��9(�-�9'�A2*�(),F���D�����.�C(),F�'�A
(&�,������+�)D�01� spread plate C��&�� NA '�A(�08��(��+8
�����9 1% C*8'�A  35 �	/�(��(��+.
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24  ):A��8	 .*�)4�
�C
48  ( control )  ���)D.������+��(��+8
�����9 1 %  '�����'���	()*�F
3 �F�� 
���; % ����������	��	(),F� ��+�)D.=��

% ����������	��	(),F� =  �����C
'�(��+��4*8
�C
48 ] �����C
'�(��+��4*8'���	   x100
                                                         �����C
'�(��+���4*8
�C
48

 2.2.2.5  ���#�B�I��������
�	�&�$%(?� V. cholerae  
�� V. parahaemolyticus
              (Sousa et al., 2001)
                         ��(���9��	 V. cholerae  &�,�   V. parahaemolyticus '�A���:C
��8(�D8�D��	(),F�
1.5 x108 cfu/ml 7�08���  1 80��0�0���.*�	�.������+�
����'�A
��8(�D8�D���:C�*�	 u 
,�
250 ] 2,500 ppm  ���:C
��8(�D8�D�� 100 80��0�0�� �&D(���9.:8�:.�:C.������+�
������+�
(��� 10 , 20  ��� 30 �'� '�A 4 �	/�(��(��+. ����.�C7�08�;(),F�'�A(&�,����()*(��+��:C�D�
2.2.2.4 .*�)4�
�C
48 ( control )  ���)D.������+������0�0�  1 % �����(��+8
�����9 1 %
7�:C pH (7G 5.5  '�����'���	()*�F 3 �F�� 
���; % ����������	��	(),F� ��+�)D.=���&:�
�D� 2.2.2.4

2.2.3  ����������	
�����
�	�	����c���Lc�B�#�DE����$�7E$%(?�  V. parahaemolyticus

           
��  V.  cholerae   ( Sousa et al., 2001)
2.2.3.1  ���$���'E$%(?�
         (���+8(),F� V. parahaemolyticus ��� V.  cholerae ()*(��+��:C���'���	'�A 2.2.2.3
7�08�;  1,000 80��0�0��
2.2.3.2  ���$���'E�F��'&���Lc�B� 
�����$�7E$%(?�I�7BL#87b

      7��(7�,���4D	 �H	(.D&�:	'0F	 ����D�	�:��+*�	�4D	'�A���)D����'�.�C�&D.�������
�)*� 4% ��8:����w�9  7�08���  1,000  80��0�0��  (��� 3 �'�  �D�	��8:����w�9�������4D	��+���
�)DF����:A2*�(),F���D�  2  
�:F	 ����D�	�D�+.������+��(��+8
�����9 1% '�A�*����HA	2*�(),F���D�
(7G
�:F	.4�'D�+  &�:	���:F�)D�4D	'�A(���+8��D7�08�; 1,000 ��:8 �.*P4	B��.�0� �.*(),F� V.
parahaemolyticus &�,� V.  cholerae C�0.4'10�'�A(���+8��� �D� 2.2.3.1 ('�	�7�P4	'�A8��4D	�+=* ��	'0F	
��D  30 �'� ('.*���	(&��'�A8�(),F�������P4	 ����:C(),F�(�0A8�D��+.4*8&+0C�4D	 25 ��:8 �.*�
P4	B��.�0� (�,���	�D�+ APW  7�08��� 225 80��0�0�� ��7��D�+ Stomacher 1 �'� (�,���	�:�
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�+*�	�	 10 ('*���8����:C��+�H	�:��+*�	7�08��� 1 80��0�0�� �.*�&���'�A8� APW &�����  9
80��0�0��  
��8(�,���	��  3  &��� ��&�����&��C*8'�A�4;&>=80 35 �	/�(��(��+. (��� 24  ):A�
�8	 P*�+(),F����&���'�A8����(��0<(�0C����+��� streak C��&�� CHROMagar C*8'�A�4;&>=80 35
�	/�(��(��+.(��� 24 ):A��8	 :C����&���'�A�&D��(7GC�� (7������	 MPN ��+	���
����(),F� V. parahaemolyticus ��� V.  cholerae �*���:8 (BAM, 2001)
2.2.3.3  ����c���Lc�B�#�D$�7E$%(?�I�7BL#87b�c�'�����	#�D���FI���E$�cE�c	�&�� t
                         �)D�4D	.�������(���+8�D� 2.2.3.2 .4*8&+0C�4D	�.*P4	 u �� 25 ��:8  ��*��)4���8�
(�08.������+
����'�A���:C
��8(�D8�D 25-200 ppm 7�08���  100 80��0�0�� ��+8���+�(���
.:8�:.  30 ��� 60 �'� C*8'�A�4;&>=80 4  �	/�(��(��+. .*�)4�
�C
48���)D��(��+8
�����9 1 %
(8,A�
�C��8��+�(���'�A���&� ����:C����(),F�'�A(&�,�����D�+�01�(��+��:C���:C(),F�(�0A8�D
��D� 2.2.3.2 '�����'���	()*�F 3 
�:F	
2.2.3.4  ����c���Lc�B�#�D$�7E$%(?�I�7BL#87b�c�'���
�	
                        �)D�4D	.�������(���+8�D� 2.2.3.2 .4*8&+0C�4D	�.*P4	 u �� 25 ��:8 ��*��)4���8�(�08
.������+�
����'�A���:C
��8(�D8�D 1,000  ��� 2,500 ppm  
��8(�D8�D�� 100 80��0�0��
��+8���+�(���.:8�:.   30  , 60  ���  120  �'� C*8'�A�4;&>=80  4   �	/�(��(��+. .*�)4�
�C
48
(control)  ���)D.������+������0�0�  1 % �����(��+8
�����9 1 % 7�:C pH (7G 5.5  (8,A�
�C
��8��+�(���'�A���&�  ����:C����(),F�'�A(&�,�����D�+�01�(��+��:C���:C(),F�(�0A8�D ��D�
2.2.3.2  '�����'���	()*�F 3 
�:F	

2.2.4  ����������	
�����
�	�	����c���Lc�B�#�DE�$%(?��L�7	#��'>��E8��E%��7
2.2.4.1  ����	FI$%(?�$�7DE�c	#�D=I�	�Lc�
                        �)D�01�(��+��:�:C���'���	'�A 2.2.3.2  (���'���	�&:��D��F'�� 4 )4����'���	)
2.2.4.2  ����c���Lc�B�#�DE�$%(?��L�7	#��'>��E8��E%��7�c�'�����	
                        7��(7�,���4D	 �H	(.D&�:	'0F	 ���4D	�.*P4	 u �� 25 ��:8 (�08
����'�A
��8(�D8�D
50 ppm 7�08��� 100 80��0�0��  ��+�(���.:8�:. 30 �'� C*8'�A  4  �	/�(��(��+. )4�
�C
48
(control)���)D��(��+8
�����9 1 % (8,A�
�C��8��+�(���'�A���&�('
����������P4	 ����:C
(),F�'�A(&�,�����+=*��4D	�D�+�01�(��+��:C���:C(),F�(�0A8�D��D� 2.2.3.2  (BAM, 2001) 

2.2.4.3  ����c���Lc�B�#�DE�$%(?��L�7	#��'>��E8��E%��7�c�'���
�	



(53)

                        7��(7�,���4D	 �H	(.D&�:	'0F	 ���4D	�.*P4	 u ��   25    ��:8   (�08�
����'�A
��8
(�D8�D 0.1 %   (1,000 ppm) 7�08��� 100 80��0�0��  ��+�(���.:8�:. 120 �'�   C*8'�A  4  �	/�
(��(��+. )4�
�C
48( control )  ���)D.������+������0�0�  1 % �����(��+8
�����9 1 % 7�:C
pH (7G 5.5  (8,A�
�C��8��+�(���'�A���&�('�
����������P4	 ����:C(),F�'�A(&�,�����+=*
��4D	�D�+�01�(��+��:C���:C(),F�(�0A8�D ��D� 2.2.3.2  (BAM, 2001)


