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2001 ����������������	���� !"#$%2002 �&'

()*(�'+,��%-(��./�*+,01*�2*34'56789:;

���!<#$�	� 0~45 =%>?@ 7~15=�ABCD+%EFG��HIJ

<K�	� LM;NO���	!"�%PQRSTU%VWXCYZ[\*

]^_C�*`abc*de[f…ghiNO;j?k������lmn+

,*��*()g/�op��%�#Fqr�s���t�uvw+%Fqxy

z_� �	%Fqx{|<}^_~��^�������	%Fq�xYZ�

�gg;  

����	!"#$[��	�(�%� 1999 ���?�����%�n��

�����	G�� !"#$;����%
���	x���%����x�

VhiNO; �%j?k¡9����¢£¤�YZ*^_*`a¥
]g�

�¦
hop����%@§¨©ª
��«¬;  

 

��������� 

��/�C(�/�  (®¯°±)*+,  (²³) /�  (®¯°±)%+,/

�9 11 ´¥ 12´Fµ®¯°±;()/�-9 11 ´.¶·µ®¯°±; 

��¸mC 2002 � 3 ´*6 ´*9 ´*10 ´*11 ´*12 ´;  

 

���� !�� 

¯¹r�¤oYY°%·º»¼½¾v*¿v*À5Á*Âr¿gÃÄ;  

ÅÆ¿*ÇÆ¿'ÈÆ¿x���deÉ`^_�	ÊËÌÂr¿;¶·ÅÆ

¿�ÍÎ%(�Vs�ÏÐ 1.1000 ppm%(�Ñs�ÏÐ 1.2097 ppm%+,Vs�

ÏÐ 0.4768 ppm%+,Ñs�ÏÐ 0.7050 ppm%()s 0.4143 ppm%Ò/��ÓÔ

@(��D+%+,�Õ�%()�DÖ (× 1);r�sV�Ø?ÅÆ¿Ù �Ú

�ÛÜ 1; 

¶·ÇÆ¿�ÍÎ%(�Vs�ÏÐ 0.0772 ppm%(�Ñs�ÏÐ 0.0474 ppm%

+,Vs�ÏÐ 0.0308 ppm%+,Ñs�ÏÐ 0.0480 ppm%()s 0.0191 ppm%Ò
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/��ÓÔ@(��D+%+,�Õ�%()�DÖ  (× 2);r�sV�Ø?ÇÆ

¿Ù �Ú�ÛÜ 2; 

¶·ÈÆ¿�ÍÎ%(�Vs�ÏÐ 3.8717 ppm%(�Ñs�ÏÐ 4.0050 ppm%

+,Vs�ÏÐ 3.8616 ppm%+,Ñs�ÏÐ 3.1558 ppm%()s 3.2284 ppm%Ò

/��ÓÔ@(��D+%+,�Õ�%()�DÖ  (× 3);r�sV�Ø?ÈÆ

¿Ù �Ú�ÛÜ 3; 

ÝÞ -ß¿_àF]�[á��	Ê%â��ÍÎ%(�Vs�ÏÐ 0.0705 

ppm%(�Ñs�ÏÐ 0.1188 ppm%+,Vs�ÏÐ 0.1686 ppm%+,Ñs�ÏÐ

0.1292 ppm%()s 0.0424 ppm%Ò/��ÓÔ@+,�D+%(��Õ�%()

�DÖ  (× 4);r�sV�Ø?ÝÞ-ßÙ �Ú�ÛÜ 4;  

ãÈÆ-ß¿_EàF]�%äåæ��	Ê%â��ÍÎ%(�Vs�ÏÐ

0.0293 ppm%(�Ñs�ÏÐ 0.0182 ppm%+,Vs�ÏÐ 0.0066 ppm%+,Ñs

�ÏÐ 0.0079 ppm%()s 0.0116 ppm%Ò/��ÓÔ@(��D+%()�Õ�%

+,�DÖ (× 5);r�sV�Ø?ãÈÆ-ß¿_Ù �Ú�ÛÜ 5;  

Òr��çr�èY�À5ÁV�Ø?D+éÙ Û× 6%>?êÙ %(�

Vs 13.50 ppb*(�Ñs 8.25 ppb*+,Vs 20.00 ppb*+,Ñs 16.25 ppb*(

)s 7.50 ppb%@+,�Ù D+%r�sV�?êÙ �Ú�ÛÜ 6ëìÙ %(

�Vs 2.75 ppb*(�Ñs 2.75 ppb*+,Vs 2.75 ppb*+,Ñs 2.75 ppb*()

s 2.00 ppb%@+,�¥(��Ù D+%r�sV�?ìÙ �Ú�ÛÜ 7ëíÙ

 %(�Vs 43.25 ppb*(�Ñs 40.25 ppb*+,Vs 55.25 ppb*+,Ñs 55.25 

ppb*()s 35.50 ppb%@+,�Ù D+%r�sV�?íÙ �Ú�ÛÜ 8ëî

Ù %(�Vs 9.75 ppb*(�Ñs 12.25 ppb*+,Vs 10.75 ppb*+,Ñs 12.50 

ppb*()s 12.50 ppb%@+,�Ù D+%r�sV�?îÙ �Ú�ÛÜ 9ëï

Ù %(�Vs 17.50 ppb*(�Ñs 15.00 ppb*+,Vs 35.00 ppb*+,Ñs 15.00 

ppb*()s 10.00 ppb%@+,�Ù D+%r�sV�?ïÙ �Ú�ÛÜ 10;  

Y¾��Ú�%(�� 21.0~29.5 ð%+,� 24.0~28.7  (ð × 7);r�sV�

?Y¾�Ú�ÛÜ 11;¿v��Ú�%(�� 31.0~34.0 ppt%+,� 30.5~34.0 ppt (×

8);r�sV�?¿v�Ú�ÛÜ 12;  

@(���ç�YZñòóê 20 ppb*ì 10 ppb*î 100 ppb*í 40 ppb*ï  (ô

õº) öÓÔ%ÝÍ��r�èYYZ÷ø\ù%>?@(��YZDú%>Õx

()�%ûÕx+,�%�ü�����!"ýYZþ�F��;�F��r�¤

¶·�ÝÞ-ßýãÈÆ-ß¿_Ù �+�	%
q�x��%�xr�¤��

[�i¦; 
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Ü 5  (�����G���¤V�?ãÈÆ-ß¿_Ù �Ú�  

 

 

 

 

 

 

 

 

 

 

 

 

Ü 6  (�����G���¤V�?êÙ �Ú�  

 

�

���

���

���

���

���

���

� � � �� �� ��

�́�.

Þ
!ß

��
��
�
� (�V

(�Ñ

+,V

+,Ñ

+,µ

()

�

����

����

����

����

����

����

� � � �� �� ��

�́�.

ã
È
Æ

!ß
��
��
�
� (�V

(�Ñ

+,V

+,Ñ

+,µ

()

�

�

��

��

��

��

� � � �� �� ��

�́�.

ê
��
��

"�

(�V

(�Ñ

+,V

+,Ñ

+,µ

()



�������	
������� 

 5

 

 

 

 

 

 

 

 

 

Ü 7  (�����G���¤V�?ìÙ �Ú�  
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× 1  [$r��çr�èY�ÅÆ¿DÖ*D+'�ÏÐÙ  

�     ç  DÖ  (ppm) D+  (ppm) �ÏÐ  (ppm) 

(�Vs  0.8064 1.1710 1.1000 

(�Ñs  0.5917 1.7560 1.2097 

+,Vs  0.2020 0.8592 0.4768 

+,Ñs  0.3353 1.3733 0.7050 

(  ) s% µ®¯°±ÏÐ 0.4143 ppm 

%()s-9 11´.¶·µ®¯°±  

 

× 2  [$r��çr�èY�ÇÆ¿DÖ*D+'�ÏÐÙ  

�     ç  DÖ  (ppm) D+  (ppm) �ÏÐ (ppm) 

(�Vs  0.0066 0.1854 0.0772 

(�Ñs  0.0108 0.1168 0.0474 

+,Vs  0.0016 0.0928 0.0308 

+,Ñs  0.0058 0.1290 0.0480 

(  ) s% µ®¯°±ÏÐ 0.0191 ppm 

%()s-9 11´.¶·µ®¯°±  

 

× 3  [$r��çr�èY�ÈÆ¿DÖ*D+'�ÏÐÙ  

�     ç  DÖ  (ppm) D+  (ppm) �ÏÐ (ppm) 

(�Vs  2.1628 5.6891 3.8717 

(�Ñs  2.5696 6.1908 4.0050 

+,Vs  2.5957 5.0333 3.8616 

+,Ñs  1.6109 4.5351 3.1558 

(  ) s% µ®¯°±ÏÐ 3.2284 ppm 

%()s-9 11´.¶·µ®¯°±  

 

× 4  [$r��çr�èY�ÝÞ-ß¿_DÖ*D+'�ÏÐÙ  

�     ç  DÖ  (ppm) D+  (ppm) �ÏÐ (ppm) 

(�Vs  0.0103 0.1693 0.0705 

(�Ñs  0.0346 0.3261 0.1188 

+,Vs  0.0281 0.5665 0.1686 

+,Ñs  0.0080 0.5308 0.1292 

(  ) s% Ñ®¯°±ÏÐ 0.0424 ppm 

%()s-9 11´.¶·µ®¯°±%-ÏÐ®s± 
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× 5  $r��çr�èY�ãÈÆ-ß¿_DÖ*D+'�ÏÐÙ  

�     ç  DÖ  (ppm) D+  (ppm) �ÏÐ (ppm) 

(�Vs  0.0040 0.0503 0.0293 

(�Ñs  0.0044 0.0203 0.0182 

+,Vs  0.0009 0.0117 0.0066 

+,Ñs  0.0002 0.0137 0.0079 

(  ) s% Ñ®¯°±ÏÐ 0.0116 ppm 

%()s-9 11´.¶·µ®¯°±%-ÏÐ®s± 

 
× 6  [$r��çr�èY�À5ÁV�?D+Ù  

À5Á (�Vs(ppb) (�Ñs(ppb)+,Vs(ppb)+,Ñs(ppb) (  )  s(ppb)

ê  13.50 8.25 20.00 16.25 7.50 

ì  2.75 2.75 2.75 2.75 2.00 

í  43.25 40.25 55.25 55.25 35.5 

î  9.75 12.25 10.75 12.50 12.50 

ï  17.50 15.00 35.00 15.00 10.00 

 

× 7  [$r��çr�èY�Y¾DÖ*D+'�ÏÐé  

�     ç DÖ  (ð) D+  (ð) �ÏÐ  (ð) 

(  �  �  21.0 29.5 25.25 

+  ,  �  24.0 28.7 26.35 

(  )  �  11 ´. 24.5ð 

 
× 8  [$r��çr�èY�¿vDÖ*D+'�ÏÐé  

�     ç DÖ (ppt) D+  (ppt) �ÏÐ  (ppt) 

(  �  �  31.0 34.0 32.5 

+  ,  �  30.5 34.0 32.3 

(  )  �  11 ´. 34.0 ppt 

 
 

"�#$%�� 

(�*+,¥()Òr��[$r�s� 3 ´*6 ´*9 ´*10´*11 ´¥ 12

´�r�èY'���	�Ý	a�'`a�%Û× 9~14 i&;r�èY�Ý	a

�%(�Vs 102~103 CFU/mL%(�Ñs 103~104 CFU/mL%+,Vs 102~104 
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CFU/mL%+,Ñs 102~104 CFU/mL;(�Vs�¤Y9 6´¶·�'^(a  (Vibrio 
alginolyticus) (× 10)%(�Ñs�¤Yþ�F¶·�'^(a  (× 11)%+,Vs�

¤Y9 6 ´' 12 ´¶·�'^(a  (× 12)%+,Ñs�¤Y9 6 ´' 9 ´¶·�

'^(a  (× 13);+,µs�¤Y9 12 ´¶·�'^(a  (× 14);'^(aa)

*Y?Ýa)�Ó�þ[+ (× 15)%Ö9+  (2002) �¶·é%
G,-��¯

°./�,-i¦ë+x¶·{|0<}�`a%�j12x¶·Y3�`a;�

�Ý	a�Ú�4 101~106 CFU/®;��5}'^(a�¶·@ 6 ´' 9 ´Ù Ô

+%6·��'^(a�ö78x9:^_;�;3�<%j��=&'^(aa

)*��5}a)�ÓB>Ö  (× 16);  

 

× 9  ����s	a� ·º  

·ºs� ´.  r�¤YÝ	a�

?CFU/mL@  

���Ý	a�

?CFU/®@  

(�Vs 3 

6 

9 

10 

11 

12 
 

3.5×10
3 

5.6×10
3 

2.6×10
3
 

6.3×102 

8.0×103 

1.0×103 

 

 

2.0×10
5 

(CFU/g)
a
 

ND 

5.0×105 

6.3×104 

(�Ñs 3 

6 

9 

10 

11 

12 
 

3.1×103 

1.4×104 

2.0×10
3
 

5.2×10
3
 

9.0×10
3
 

4.7×10
3
 

 

 

 

3.6×10
1
 

4.4×10
5
 

1.1×10
5
 

+,Vs 3 

6 

9 

10 

11 

12 

 

1.4×10
3
 

1.2×104 

2.9×102 

2.1×10
3
 

1.1×10
4
 

1.1×10
3
 

 

 

 

2.4×10
2
 

8.0×10
4
 

1.3×10
6
 

+,Ñs 3 

6 

9 

10 

11 

1.0×102 

3.1×103 

5.2×102 

7.0×10
2
 

1.5×10
4
 

 

 

 

5.4×10
1
 

 



 

 10

+,µs 11 

12 

 

9.4×102 

7.6×104 

1.3×102 

ND 

()Vs 11 4.0×10
3
 1.7×10

5
 

()Ñs 11 3.2×103 1.2×105 

()µs 11 2.1×10
3
  

A ó°ACBC 

NDó¶·[�  

 

× 10  (�Vsr�¤Yý���`a�DE  

r  �  ¤  Y   �     �    �  

  Bacterial isolate 3 

´  

6 

´

9 

´

10

´

11

´

12

´
 

3 

´

6 

´

9 

´  

10

´  

11

´  

12

´

Acinetobacter spp.      2       1

Actinobacillus spp.     1     1    

Aeromonas caviae    4 1 1  4 3     

A. hydrophila    1 1   1 3 1    

A. sobria      1       1

Alcaligenes spp.      1        

Alteromonas sp.      1        

Enterobacter spp. 4 3 1 1          

Escherichia coli-inactive    3 2   2 1 1  3 1

E. coli 1 2          7  

Flavobacterium spp.   1  1     2    

Pasturella spp.     3 1        

Providencia sp.   3   1    1   4

Proteus spp.              

Pseudomonas spp.  2 4       1    

Serratia sp.   1       1    

Shigella spp. 1 1    2        

Vibrio alginolyticus  1       1    1

V. cholerae             1

V. parahaemolyticus     1         

Others 4 1      3 2    1

Total bacterial isolates 10 10 10 10 10 10  10 10 10 0 10 10
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× 11  (�Ñsr�¤Yý���`a�DE  

r   �   ¤  Y   �     �     �  

  Bacterial isolate 3 

´ 

6 

´

9 

´

10

´

11

´

12

´
 

3 

´

6 

´

9 

´  

10

´ 

11

´  

12

´

Acinetobacter spp.   5   9     1   

Aeromonas caviae     2    1  2 1  

A. hydrophila   1  1    2    2

Alteromonas sp.            2  

Enterobacter spp. 1 2            

Escherichia coli-inactive     3   2 2  2  1

E. coli     1   1    2  

Flavobacterium spp.    1          

Pasturella spp.     2 1      1 6

Plesiomonas sp.        1 1     

Providencia sp.        1     1

Proteus spp.    1          

Pseudomonas spp.  1 3 1          

Salmonella sp.            1  

Shigella spp. 7 6  7          

Vibrio alginolyticus        3 2  1   

V. cholerae            3  

V. spp.
F

   1           

Others 2 1   1   2 2     

Total bacterial isolates 10 10 10 10 10 10  10 10 0 6 10 10

FV. mimicus or V. vulnificus 



 

 12

× 12  +,Vsr�¤Yý���`a�DE  

r   �  ¤  Y  �    �     �  

  Bacterial isolate 3 

´  

6 

´

9 

´

10

´

11

´

12

´
 

3 

´

6 

´

9 

´  

10

´ 

11

´  

12

´

Acinetobacter spp.    1 1 2        

Actinobacillus spp.    1         2

Aeromonas caviae    4     2   4  

A. hydrophila   1      2  4 1 2

A. sobria   1          1

Alteromonas sp.     1         

Enterobacter spp. 1 1 2 2          

Escherichia coli-inactive    1        1  

E. coli        1 1   1  

Edwardsiella tarda     1         

Hafnia sp.     1         

Klebsiella sp.         1     

Plesiomonas sp.         1     

Providencia sp.   1           

Proteus spp.     1      2  1

Pseudomonas spp.   4  5 3        

Salmonella sp.           1   

Shigella spp. 4 5    1     1   

Vibrio alginolyticus  1    4   1    4

V. hollisae 1             

V. spp.
F

   1           

Others 4 3      4 2     

Total bacterial isolates 10 10 10 10 10 10  5 10 0 10 7 10

FV. mimicus or V. vulnificus 



�������	
������� 

 13

× 13  +,Ñsr�¤Yý���`a�DE  

r   �  ¤  Y  �     �     � 

  Bacterial isolate 3 

´  

6 

´

9 

´

10

´

11

´

12

´
 

3 

´

6 

´

9 

´  

10

´ 

11

´  

12

´

Acinetobacter spp.   1 1          

Aeromonas caviae    1    1 1     

A. hydrophila        1 1     

Enterobacter spp.   1 2    5 1     

Escherichia coli-inactive        1 1  2   

Flavobacterium spp.     8         

Klebsiella sp.   1 1    1 1  1   

Plesiomonas sp.         2     

Providencia sp.   1           

Proteus spp.           1   

Pseudomonas spp.  2 2 2          

Salmonella sp.    1          

Serratia sp.           1   

Shigella spp. 1 2  1          

Vibrio alginolyticus  3 1      2     

V. cholerae    1          

V. parahaemolyticus           1   

Others  3 3  2   1 1     

Total bacterial isolates 1 10 10 10 10 0  10 10 0 6 0 0

 



 

 14

× 14  +,µs'()/� 11 ´.¯°r�¤Yý���`a�DE  

+,µs  

r�¤Y  

+,µs  

r����

()/�   

r�¤Y  
 
()/�  

r����

1a 2b 3c  1d 2e 3  Bacterial isolate 
11

´  

12

´
 

11

´

12

´
 11     

´  
 

11     

´  

Acinetobacter spp.        1      

Aeromonas caviae 2   4   1    1   

A. hydrophila  5  5     2   1  

Escherichia coli-inactive 2      2    1 4  

E. coli 1             

Hafnia sp.        2      

Pasturella spp. 1       1      

Plesiomonas sp.    1          

Providencia sp. 1             

Proteus spp. 1 1     2 3 2     

Pseudomonas spp.  2            

Shigella spp.        2 2     

Vibrio alginolyticus  2            

V. cholerae       2    6   

V. parahaemolyticus       1       

V. spp
F

         1     

Yersinia sp. 1             

Others 1      2 1 3  2 5  

Total bacterial isolates 10 10  10 0  10 10 10  10 10 0 

a j¯°±�aGF 40%��	G�H 

b j¯°±�aGF 10%��	G�H  

c j¯°±�aGF 20%��	G�H 

d j¯°±����iÙ�aGF 10%��	G�H  

e j¯°±����iÙ�aGF 50%��	G�H  
FV. mimicus or V. vulnificus 
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× 15  [$r��'´.r�èY�'^(aa)ý`aÝa)�Ó�  

´   .  (�Vs  (�Ñs  +,Vs  +,Ñs  ()s  

3 0/10 0/10 0/10 0/10 - 

6 1/10 0/10 1/10 3/10 - 

9 0/10 0/10 0/10 1/10 - 

10 0/10 0/10 0/10 0/10 - 

11 0/10 0/10 0/10 0/10 0/10 

12 0/10 0/10 4/10 2/10 - 

 

× 16  [$r��'´.���	�'^(aa)ý`aÝa)�Ó�  

´   .  (�Vs  (�Ñs  +,Vs  +,Ñs  ()s  

3 0/10 3/10 0/10 0/10 - 

6 1/10 2/10 1/10 2/10 - 

9 0/10 0/10 0/10 0/10 - 

10 0/10 1/10 0/10 0/10 - 

11 0/10 0/10 0/10 0/10 0/10 

12 1/10 0/10 4/10 0/10 - 

 

 

&�'#()%�� 

���	t��KIJ9:Kt�É`^_;�Y?��.�^_LxFM

�ë��F���^_xF��%ÛàF]�NOP^?�QR^_*S^_g;


q^_��TU]�VWC%�XY]�9	Z3[mU¡9:QNO\�;Ü

1~18 x¶·]����r�¤[�Kt�^_%>?þô�#]�^_;¡9Ò�

�s�^_	Ê÷øDEÍÎ%@(�/��^_Ô\ù%+,  (²³) /��^

_	Ê�[$��s�mF^�,-%()/���s�^_	ÊEF�$�ø;

G�!"�_`#$�Vax{|0<}�Å^	Ê[\;^_	Ê[\bc¦�

��	Âr[\%¡`a�
]de�fgh;�()sij�	^_	Ê[\x

V®k=��»;^_	Ê[\lmýYZ�Âr¿F�%�xyz_�� �	

noÀåæ^_�	Ê�pq�	�rs;t�uvw+%^_¨8[f%ExG

�!"����V;��¸�#Fq��stu{|<t�uv+v 2,000 w

@}%x}Å^_	Ê[\%�#$xG��	� !"�yz�»;Ò/�^G

¶�Ðô�#]^%¯°^_�{¶'D_��DÁ9Å^_ë[$Å^_�xå

æ���	�	Ê%|[¦OC�	� LM��;  
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Ü 1  Navicula sp.  Ü 2  Navicula sp. 

Ü 3  Nitzschia sp.  Ü 4  Cymatopleura sp. 

Ü 5  Cymbella sp.  Ü 6  Biddulphia sp. 

   

 



�������	
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Ü 7  Licmophora sp.  Ü 8  Navicula sp. 

Ü 9  Melosira sp.  Ü 10  Biddulphia sp. 

Ü 11  Pleurosigma sp.  Ü 12  Nitzschia sp. 
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Ü 13  Nitzschia sp.  Ü 14  Nitzschia sp. 

Ü 15  Coscinosira sp. (}~�)  Ü 16  Coscinosira sp. (~��) 

Ü 17  Cosmarium sp.  Ü 18  Grammatophora sp. 
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*�
+�� 

����G�HI��O����%���l��l  (� 8~9 ´%Y¾ 28~30 

ð�%��O���Ô�ë�x?�l  (� 10~12 ´%Y¾ 21~25ð) ��Q��Ó

BD+ë�%
Ú��ýY¾F^����;n9��OCr�%� LM`�

�	� 4~8 ´%�|[¦9��¸m[F����LM;jÕ������	|ô

¶·�
]%6·>���ý¶3¯°�¸��F�%����	®3w��

¶·}FVº�:v%��¶·./}|Ì�;;�(�������j�� 92

� 1 ´���(�)���	����� LMr�s¯]���¶3%�¶·�

20 ��	
]  (100 nm)%þ� 2¡ ¢
]xNO� LM��%ý£g 

(1999%2000)*+  (1998)*¤  (1999)*¥  (1999) g¡?����¦§'��
�

���ÍÎ_�%=m���¨���LM��ý?����
]F�;Elston 

(1984) E©c
�aý
]xNOª�«§  (Haliotis rufescens) LM���

V;m�	�Lx¬ý�ÕNO��LM�
]F�%|Ì@ 2¡k;  

 

,�-. 

j��¡(������r�s�YZ*`a*^_¥
]®V;����%

]¯Òr�s���O�[ú��ýYZ*`a*^_F�%�LÁ9®�;�Û

�YZ.�%Ò/��=mr�èY¶·éij\ù%�Fqr�s¤�¶·éþ

[�°;�^_.�%^_�	Ê[\ý��K��uvF^����;4^G{

¶þô�#]^%�%���	�LMý]^�mþ±��;n9É^�²³�

�x�#qÅ^G_þ[´µ���	�	Ê;�`a��.�%Ý	a�F¸>

+%�þôNO���	�LM;�Y3?�¦
�'^(aýÝ	a��Ó�}

ö¶%VW������sYZAZ|ú;�.r�s�	���	���� L

M%â¶·ÍÎF�Ø��·¸abc%¹>º`aG_EF��x��¦Lh

�V;4(�*?��»@'������	LM�
¼�ü%��� LMý


]���½Ìx¾¿k;>Õ%GC�AZE[�ÀÁ;VW����PQ��@

¢£Ñ�C®CGC%�GC¢£Â¼?FVº�Ã:v  (GC�Ä=LMB>

+)%@¦Ñ�	�GC[ÅÆè%x}��O�[ú¸¡GCÌÇ n�%��

Ñ�	GC[f�� ÆèV�È���;�V�È���ÉZþ[xDú÷Ê%

�i	�G��Ë
def��[f;lFqPQÆèV�	GC�F��O�

��»%�������»Ì�;�%ÍÎÏ\�GC'Ðº�YZ�ÑEx�

�O�[�ÀÁ�Àh;  
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/012 

+�Ò  (2002)  r�����ýBCbc`a�Ó
ýKt�����;ÔÕäÖ

×ØÙ 91 ÔÖ-2.5.3-Ú-F1(2); 

£Û�*ÜÝÞ*¤ßÞ*àáâ*ã»ä  (2000)  ��§V÷
]
�åæ¥©

ç;èéêëìí%î 4 l;  
+ï (1998)  ðñ¦§“ò~
”�
�'óô
���;Y��©%3: 61-66; 

õÛ�  (1999)  V�ö÷�§V
]
���;èéêëìí%21(3): 4-5;  

¤ßÞ  (1999)  ��§V
]
�©ç12;èéêëìí%21(6): 51-52;  

¥ø*ù0�*�ú�*õû*�üï*ðýþ*¥��  (1999)  1999 ���)

���§���
���;�6���©%38(5): 641-644;  

Elston, R. and G. S. Lockwood (1984)  Pathogenesis of vibriosis in cultured juvenile 

red abalone, Haliotis rufescens. Aquaculture, 39: 375. 

�
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34�����	56��� 

 

���  

���������� 

 

 

��20017 

��	
  (9 ´ 17 �) ÂK%��������	K��²³;VWPQ�

8%���Kt90<KV�[���	!"���LM#$;âjó /opY

Z*Kt�^_'É	Z#s¯°��ÍÎó 

1. YZóY¾� 22ð%pH 8.0~8.2%NH3*NO2
-' NO3

-D�C 0.0001~0.001 ppm*

0.002~0.01 ppm' 0.17~0.53 ppm%ÐÁ��;  

2. Kt�^_óô�
���¤��^  (Mastogloia) CÏ�G%T�^  (Melosira) 

'�	^ (Licmophora) ��r�ë�
���¤T�^'�	^ (Asterionells) 

CÏ�G%�	^  (Navicula) '�	^��r�%�ô�
�����'�


Q%��KÐ!"LM;>?þô�#F]�^_;  

3. É	Zó��(aÏ�GC'^(a  (Vibrio alginolyticus)%ý�����Z

©Ëi�¶·�$;  

 

��20027 

(V) Ñnµ´  

Y¾Ö9 23ð%[´µ����I %!��PQ"#$op��%�Ðô�

O�;Ò��sr��Ñ��ÍÎó  

1. YZópH 7.87~8.08%NH3*NO2
-' NO3

-D�C 0.003~0.007 ppm*0.003~0.034 ppm

' 0.16~0.98 ppm;  

2. Kt�^_ó�	^'%	^  (Nitzschia) CÏ�G;  

3. É	Zó¤Y'0<�	a�Ö  (10
1
~10

2 
CFU/mL ' 10

1
~10

2
 CFU/cm

2
)%&'

(�	a�D+%t)*À�Ù 3.7 × 106 CFU%� V. alginolyticus �# � 

(<10
1 

CFU/cm
2
);  

(Ñ) +´  

Y¾�v 26ð%>ºr��Ñ���ÍÎó  

1. YZó¤Y� pH 7.72~7.98%NH3*NO2
-' NO3

- D�C 0.0011~0.0031*

0.0036~0.0164 ' 0.1682~0.4569 ppm;  

2. Kt�^_ó@ Navicula C�;  

3. É	Zó	a�Ö  (101~102 CFU/mL)%>? V. alginolyticus �# E�;  
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(µ) �´  

Y¾,+%�FPQop��HI��%�O�Q"Á���C�� [�;

jó9 11 ´.ýPQµ %�¼ (25 =) áè-./0a19���r�Â¼?%

�����"9�K��!"LM;r��Ñ���ÍÎó  

1. YZó¤Y�Y¾C 19.7~25.3ð%¿v  31.4~33.4 ppt%pH 8.12~8.35%NH3*

NO2
-' NO3

-D�C ND~0.001*0.002~0.012 ' 0.02~0.534 ppm; 

2. Kt�^_óNavicula' NitzschiaC�%23^ (Diploneis) '24^ (Amphora) 

Õ�;  

3. É	Zó¤Y'0<	a�"Ö  (10
1
~10

2 
CFU/mL ' 10

1
~10

2 
CFU/cm

2
)%��

�Fv 103 CFU/mL ' 103 CFU/cm2Q;  

 

��89:; 

1. G�!"�	¸mó2001 ��5%��G�90<t�K�	oÀ!"#$%

2002 ��	6xoÀ%t�K� 2~16 �!"LM;  

2. YZ.�ó����è78Â9Y'r�¤�YZ��  (Ù¾v*¿v*pH*

Âr¿¥À5Á)%ÍÎÐÁ��;  

3. Kt�^_��óÒ����s�Kt�^_Ð	Ê\ù%[$��s*[$

���#�Kt�^_G_'� F,-%��	^ý%	^� �#9¢£

�l%µ�KÐ@T�^C�;  

4. ����¤É	Z���ó9 2002 � 1~12´m����#%Ò��s¤Y?

:Ù��¦
a'^(a%�Ý	a�C 101~103 CFU/mL;  

5. ������PQ��r�; �	ó��Õ��Ñ<Õnµ<=Õë��è

GC�VnÑÈQ:FëGCö7C�>�r�?G%EF@KA$PBC,

CDGët�uvCtE0<� 200~2000 F�;  

6. ���� LM�	P��¶/ó(1) YZF²³%(2) ^_F²³%(3) `a

 G%(4) GCF²³;  

7. �÷ø�ü%GC�È*ö7*HÉAZ'Y¾h��xåæ���K��

��I; 
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<=>,?@��ABCDEF��� 

 
 !"�#$��%�&�	'( 

�����)*�+",���� 

 
 
2002 � 11 ´ 27 ' 28 �LMJªK%N²��OPQR	iâÂ�7S��

r�s'+éTR	iâÂ�éT��r�s%ÍÎÛ�ó  

 

��CDGHIJ�KLMNOP�-Q 

1. Jª/��îÑÕ)��
öUIJ����%D�9 9 ´*10 ´' 11 ´�

�op 3 Õ��;t�OV@ 9 ´��CDú%�0<tE0<BCsrBC

300~400 Fë>ÕC 10 ´��%�C 50 F%D,C 11 ´��%C 30~40 F;

Kt�^_	Ê��	E$%WLlÔKlCú;  

2. >?Vs� 2001 �XYI¼��%YZZvÔ+%��OVÔ,%2002 �

YZÔù%srB�Ô+;  

3. @Mt� 1®´a^Ðº%� 2002 �t� 40 =|F�.ä"<  (Ô[Ðº); 

4. iÆèGCC 2~3 �%[Â 3 �\];GC@t(^ 8~10 FCú; 

5. BC¤ 3 m × 3 m × 1 m%t¤	�� 4 _FBC%2002 �D�BCC 1~2 cm; 

6. �´��`CaÉÔ�%Éb�BÖ%¯ÉÔÃ:%�t�'OÊÐ[c;  

7. �lt�tE�� 1000~2000 F%â 40 =KtE0<�C 50~120 F%ÏÐ 80

FBC;ØBCOÊn 3~4 mm ¸�0<%dnYe¤r�;  

 

����RS 

f¾ 22.2~22.7ð Y¾ 20.9~21.7  (11ð ´ 27 �) 

¿v 34~35 ppt 'g 7.23~7.35 ppm 

Þ-ß 3.23~6.52 ppb ãÈÆ-ß 0.636~1.636 ppb 

YZ��ÍÎÐÁ��;  

 

��
+TU 

°AhnÔÕä>êi	12i%âjklm¶�ÍÎ%ôn
]bc;  

 

"�#$VW
 

°Ahn34�>êÓ
©çi%â¶2ÍÎ%þ±�#`a�Ó
%>¶2
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©oÛ�ó 

2002 � 11 ´ 28 �Y1i34�p	Z��?k%�JªK��r�s¯qÑ

r  (A*B) +®¶3%hjiop`a�¶�ó¶3.s:��%±tu�Á
Ú;

â±a; �¶3�vwx'	�xya%9z{¢r|*Ù 3% NaCl }k~{¢

r|*Ù 3% NaCl MacConkey ¢r|' TCBS g%9 25ð¢r 24~48 �¸%9 A

' B ÒFV¶3F� a"�£%C Vibrio sp. ((aÁ) þ±k=
��%[àÀ

�;  

 

&�XY��Z

11 ´ 27*28 � /N�K%��@���� 4 Õ�¿£��	;îV���

��á%~Êv 20 mmëîÑ���<KDµHI�e¢£%OÊÐ��%���

£�OV,$H�%srBlF+Ö%�t>PQÐ£�O�ëîµ��ÍÎ[$%

N� 3 >?O�Q- 1 >%= 2 >9 15~20 �� �"%O�Q9 12 ´ 22 ��<%

~Ê 2~3 mm;  

 

*�[\�]^ 

1. GCÐC 2~3 �C%±[�O��²³;  

2. PQ+R	b£�l§Ln 9 ´��%��öÐFùOV%^�Ðº%K�'

OÊÐú%§¨PQ«¬;  

3. �8A��D;6 �L�%PQW�+,²³'()/�BCGC�34�D%

�8A��D��\�%ÍÎ�#»��.~ÔC��%OÊEÔú%� 2002

��£�?%µ��Ð�áO�%¥M�,-[�;  

4. r�èYC»�×8Y%â79'[ô��Â9%C¹]ÔÏYZ%@�è�

���YC��;  

5. �0<¸��%�ª^_	Ê%g0<}Kt�^_ ¡�û�0<%¬�

BC¢ ^_£¤[¢¥5��	LM�#$; 

6. 0<à¦@É§�¨kv+QÔù%±©t��BCsrBFÔùOÎ%ª¦

0<Ô,; 

7. Jª/�F�«��Ñ'Ï\YZ%��´µ���r�; 

8. Jª���r�PQ¡��P¬àÝk%[¸o®�s¯ý×°%þI�®

�±²èàÛ³´µ&'(¶·�%¸á{|¹%ÆèHI�eºÖ	�Oj

gg%º»C���P�k¶¼½¾[¿�HÀé]ÁÂ;  

 

 



r���`a�Ó
���� 

 25

_D��#$VW
���� 

 

�-.�/01�%23�456 

-789�+:;����;<  

 

 

���� 

(�§V  (Haliotis diversicolor supertexta) ÃÄ���ÅÆ§V%>ÇÈà:

èýÉèÊé.%$¸Eà.Ë�fýÌÍf%þOCÎ�Ï�r�Y�A?�f

�V;[ÂA�ö������r��P%��Ðn
�ÑÒ%ÇNOr�rÀ�

Ó�.%�oÀ\'�P0��Ôë��x9 2002 ��	�b�BC� "<%N

Or�r±��r�Õø%�9 2003 ��Ö��rOC� ×L%n¡�P	OÛ

$Ø}xÙ�\�;�� 5 �öj��Ú¡r���opr��ÑÛ·ý��Ó


�����%¯°�/±�¼½��ÜÝ*()O�*+,²³*Þ)úßý«�

56'34g;������ÍÎ�#`a�Ó
  (bacterial diseases) xåæ��

àáþNO� LM���;C�FË¡r��Ñý��.µ `¦��¶

â%þ4Ðº�Ña�*ºÖ
�ã¼'ä5®ù������ÑÛ·®�;  

 

��_D��`a#$VW
 

(V) ���� !"  

VW�	����� "<þ�#LM��	��x�t�K�î 7~14 =%s

åæç�¤?§¨��Kt�èéê  (PVC) 0<%�@�#>}iKt�^_@

ë^C�%ý��K�0<}t	�Å^G_Fk=,-ëþ�>}[ìÛíî  

(Ulva spp.) �ï÷^g�z^_%ðñ¸àk=òób;@UG�ô¹0<×�	

Zõop¢r%�TUb0<ö�÷Û9Ï�¢r|  (TSA*BHIA � TCBS) ¢r%

:��#¹����� "<ýLM�¤?�°j%�@D«�� �'^(a  

(Vibrio alginolyticus)ësåa)��#Ó�*� *OÊ¾vý&ø#$%:��

#������	"<ý� LM���?%'^(aC�Ñ?�Ï�aG;  

(Ñ) rOCf�ùúýûü 

�#s¯°ýýþ 2ÃÍÎ]¯%bc'^(a�·�(a  (Vibrio 
parahaemolyticus) ���Çä�	sfºÖ*9:g���n��.%|Ff��

�ùú*�	�	

*f���ý.�õ�%@'��ªZ�Y°��
Ú�

�;��x�t�� 4~6 ´m%LäFC�[��r����#}��bc�÷%

þNOk=�LMB;�ýþ 2]¯%b'^(a�·�(a�a�{�¼àá

�����ý3�?%ED�NO_��bc�÷%þFk=�LMB;  
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b'^(a�·�(a�`	.�Z  (Extracellular productsëECP) â@�Y

��� è8E��-�¾�ª{38E� (Hydrophobic Interaction Chromatography- 

Fast Protein Liquid Chromatography%HIC-FPLC) op�D��%bà�ªD¿�h

s���q{%�KD�@ RESOURCE Q-FPLC  oV���;þbà�ªD¿�

hs���q{â¨EK%9 Mono Q-FPLC op�.��;]�������ª

D¿�h�â SDS-PAGE ·ºK%��#'^(a�·�(a��ªZD¿�hD

�C� 34 ' 94 kDa ��ªD¿�h%6·j�D���ªD¿�h��x¦L]

h%ÄL�oV���?;  

b�#s¯]�[$)'^(a9 2Ú��¢r%þop º  (!"ý#P

�¾ º�ó)*ÎGý��ýþ12;�@a{'> ECP op�ýþ12?%�

#i¯]� 8 )'^(a%>?FV)�a{' ECP¡��àFk=�¦L�;D

�@a�p{ý`	.�Z�´��OC (20 ± 2 g)%ýþ°j�#f���Y°ù

$ýûü%þàFk=�¦L�%LD50 D�C 3.16 × 105 cfu/g body weight ý 0.9 μg 

protein/g body weight;� FPLC }â��Y���8E%�]¯NO��LM��

�CVG�ªZD¿�h  (protease)%$¸��ªZDE�h�[$ pHéý¿

v�:àk=s�;  

� in-vitro  2?%b'^(a� ECPº x¼��z%& (Haemolymph)%9

[$¸m è�%ûâ��'ýc¦%�@�# 6 �¸K���z%&%Wn�

�ªZD¿�h èº¿ë�� in-vivo  2?%ba)� ECP �¼��3[%�

[$¸m�¹z%&op�'DE%�(]�$ÍÎ;  

(µ) rOCë�� 

9 2001 � 8 ´LM34Jª¡� æL��op¯°%>�÷C�)sfý

Kt�f**f���à¦Ú+ýò{D, ºÖ%þ��~C[-àFk=£¦

ZZ.Y%~8[/|�#ÅÆZ-�0	%9�/1¸F23ý'�#$;âD

«*¢rý�� º%�#@ V. alginolyticus (45%) ' V. parahaemolyticus (28%) '

V. carchariae C�ëýþ12?�# V. alginolyticus¡��àFk=�¦L�%a)

¡��4¦L5vD�C 3.07 × 10
4*3.26 × 10

5' 1.78 × 10
5%�~/[-þ[�#

ë£¦.Y;D�b�µ)a)�µ9p(6|?%þº ¶·��%�#�Ê¸

m�¶·12�%V. carchariae lmþ[NO®3�7¾LM%�8��~/[-

�#k=�ë£¦�÷.Y;  

 

�� !$%RS 

9:��ÑÛ·8¢$¸¼½�YZ*	Z�'É	Z�%[Â¡ù�9�

��`a�Ó
%��;:�º:-¼½�¡`aop�����;��[$r

�Â¼'<=%>b�ÑÛ·�DC@�?®ÃÄó  
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(V) ¶·è&'(a��� 

b&'(R@÷a PBS@DAB%�Kbº �&'(D�@C;*E='�

DKgµGzµ%¶¼Eº3Y� PBS?%opFG¢r;þ9Eº¸m¯¹¢r

{%â��HIK%D�º J�9 TSA (Ù 2.5% NaCl) ' TCBS}ëº¾�¢r

24 �¸ØKa"%b9 TSA}	Êa"� Á Ýa %�9LM�¢r| TCBS

}	Êa"��Á (a  (Vibrio spp.) a ;@�.µ[��@�¿�è9¶·

r���de�&'(%>×�a�óOG_ý� %o� CdeAZNO«¬

ý����éP%$¸�ÓÔ[$ö7ý[$1�.µ¡>a�óOG_ý� }

�,-;  

�&'(×�opa���%�#�@(aÁ  (Vibrio) 'fQ	aÁ

(Aeromonas) C�ë>?�&'(×�iD«�'^(a*·�(aý V. 
carchariae%[�Câ�¶�a)%�&'(^3×�a�� ?*k=Ó�%$¸

�ýþý¶· 2?%D��NO���3×ùú*ûü*���ý�~/[-

�#k=£¦.Y%¡ ¡��àÔ>º�Ña)k=�¦
  (L) B;  

���#��r�r¡9&'(�1�%-RS9¶·L@)Çe7CÄ��

TQUB%@'C.V��9:i¯¹�WX1�%�xÛ�.µ[�±/ä5)

Ç&'(×�iKt�a3%$¸�WX^3iY��{3%�ZOC[ra) (�

�x'^(a) �¾� 	Ê��Ârö7;  

(Ñ) rOC3[a���  

9[$���r���·\?D«`aa)%âÂ TSA (Ù 2.5% NaCl) ý

TCBS ¢r'	�	��� º%þ@#P�¾ º�ó API 20E ý Biolog GN2 ]

^ º;�#r���·\a�@ Photobacterium damsela, Aeromonas hydrophila, V. 
alginolyticus, V. carcaria, V. hollisae, V. parahaemolyticus, V. spp. ' Stenotrophomonas 
maltophilia C�%��[$��?%a�þ±k=,-ë�>?@(aÁ?�'^

(a'·�(a¡��àF¦
f;[ÂØY¾_,`+� 4 ´@K%V�@�#

(aÁ�¶�Ó�k=§+%>?a@ V. alginolyticus ý V. parahaemolyticus C�;

6·ØY¾_,`+¸%���9:B0x%��¸�Ñ?�(aE,`Y¾�

� 0�%þ��»	OÏ��a�%�c¦��·\?(a>+�¶�B; 

D�@&'( (Gracilaria sp.) 'HIDµ�e¶·��%þ�b�¶·Kop

��·\a�DEý º;¶·&'(���9:�øÔú%þ�YZcc�øÔ

�ë�¶·HIDµ�e���Ç9:�dÔ,%�ee¢�Y?f¿.%�$¸

e¢NOYZcc;¶·&'(ýHIDµ�e���%Ð��·\a�D«�g

Y�fQ	a  (A. hydrophila)*'^(a*·�(a*V. hollisae '>º(aý S. 
maltophilia;¶·HI�e���·\?gY�fQ	a�¶�BÔ+ë�ôâ@

DBh�&'(?Ç�¶�� �'^(aý·�(a.%þ�9¶·¢Gde�

®3·\ýz%&?%E�¶��$aG;  
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(µ) £O�Ña���  

��r��il�9�mjopklµr�%�¡�»	Êr�¬måæ%

�dM�/�ÔëA�önnsÌÇoW%r�PQTT¯¹+uvp3r�

.µ%Û�Ær���Ç�×°uqýqfuq.%�OCÈàrjuq��sr

��P;[ÂØ�Eº3Y�Y3?%�rn+uv�r�	Z¸%VÌ�tb

�Ñ÷ÊÐº}%¶�n������;��xYZuv*Ó
¶·ý©ç.�%

C�+uv�r�Ñ�%
q»[�Ú�k=�¾%$¸¡9r�	ZiNO

�åæ%�	nxuW��;¡��£O�Ñopa���%D��r��Ñ¤

Y*¤w*¤58YZý®3op¯°;¤YD�@ 0.45 ý 0.22 μm 9xÂ9%þ

bÂ9{���HIK%º J�9 TSA (Ù 2.5 % NaCl) ý TCBS}%D�opa

"Ø�ý º;¤w¯°D�så�[$r��Ñ*��.µýr�<=%�#9

¤w×��	ZG_%$¸ô¹KtZý^_%op{¶ý��a�D«*¢rý

 º;  

�#9r�¤�Ñ?�	ZóO%ä���*r��Ñ÷Ê*��uvý[$

r�<=%�#yCk=�,-ëVW�<%\ù�r��ÑCºl�����%

�[¢��zÛ��*{P�*|}*í~ý�z^_K	;� r�9r��

Ñ?�Kt	Z%[�åæY�`�%NO+uvr��Ñ?t	�"���%$

¸�ä7¾Ó�r��Ñ?YZ�Âr¿óO%þ��m��'g;�.â� �

¯°%�#
q� [	�Kt	Z%Çj5äãj�ºaG.%$¸Ø>LMý

��¸%�äNOr��Ñ�Ïr�%o���Ñ?�Ýa k=0xëa>x¡

9�DÛíî��õg�z^_%>�X�LMK�^3%MMäNO�Ñ?'^

(a�� [	%o�åær����àá; 

(�) ��èGCa���  

#siÆè���èGC%��ö7��DC����Ñ¯q��	®3%@

'�r��Ñ¢£O�®3�_ë[ÂLQCA����Ñ��%r7�M�

�%�#���èGC%�ö�r�s�p¢£;�LàF��	���GC%

mK@{|�q?�r%�rÂ¼?��ä¶·� &'(¨>9:ë�®3Ðº

3~4 =KIJop��; 

D����èGC�3×ò{*��*z%&*	��*vw�*H{*É*

��èY'¶·deop¯°%óôý^3@º �D%ò{'3{���HI%

J�9 TSA (Ù 2.5 % NaCl) ' TCBS }¢r%¶·Ýa�ýa�;  

¡¶·GCiÆè�&'(op¯°%�#ôâ�]ý0a1��^3×�

jF� (a;àáGC���*z%&ý	��?±`a¶�%�¡9�D�h

�3×�#

�®3%8�9ùú1*z%&'	��?¶�� (a%� }

@'^(aCÏ�G%>Õ�C V. carchariae*V. tubiashi ý·�(a;¡@¾v

�����	�`	�GC%��èY*opò{*H{*É'�µnHÉ¯°%

�#:�¶�� '^(a%þ��a)�ýþ12?¡��à¦L�;  
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(?) £��Ña���  

2001 � 10~11 ´9)������s%�	BC�Kt0<K 7~10 =�	�

 �"þLM#$;D�@ô¹0<KtZ*r�¤w'æL���BC@D�D%

¢r9 TSA (Ù 2.5 % NaCl) ý TCBS}%â º�#�	� BCLM�¢£¤

?%a�@ V. alginolyticus' A. hydrophila C�;  

¡K�iÆè�èéê  (PVC) 0<op12%�#WÆ���0<%âÂ

~ 9÷a�Yý TSB {Ê¢r|?FG¢r%"�¶�� '^(a%�6·

ôâ@DBh�]�Æè�K�0<%�OC!¡¦
¢£��\�V;  

D��(��¤¥K¦�'���ÜÝ����r�s¯°%ÇopYZý^

�DE.%�¡����§��£�¤¤Y*¤wKtZý0<×�op¯°*

`a¢rý ºëþ@[$�¨9õ  (0.22 ý 0.45μm) Â9���¤Y%�#r�

9Y?��p©FCãjý!ª`a��¢£;�	����� "<ýLM#

$�r�¤¤Y?%¶�a)@'^(a'gY�fQ	aC�%D�*F¶�`

aG_� 63.6% (14/22) ' 22.7% (5/22)ë>=|F� �«Q	a (Pseudomonas 

sp.)*�¬¸a (Bacillus sp.) ý&�®a (Pasteurella sp.);Ó¡K�÷ø\ù'

C��	� !"ýLM��¤%��#�a�óO'Ó�}Fk=,-ë>?K

Q90<*¤Y'¤w�a�@'^(aC� (Ü 1~7); 

 

 

Ü 1  2003 ��)���rO���	� ×
L#$%®3f���¯°�±Ú%�õ
²�7¾LMoÀåæ�P%þNOr�
r³�Ó� 

Ü 2  � Vibrio carchariaebc��iNO�ë
��%l[¦�´
®37¾LM%
��#9~/[-�ë£¦.Y%8o
Àåæ#A.s'Êé 
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Ü 3  µCn�(abc��	�����
÷���®3%¶C¡·«¬;´¸�
���®3[�¹±âºÊé%$¸
�OC!ª
��¢£ 

Ü 4  n�'^(a (Vibrio alginolyticus) b
c�´
��%���Cf���û
ü%þ»#Y°�¼$�÷ 

Ü 5  n�(abc�´
��%���Cf
���ªZ 

Ü 6  n�·�(a (Vibrio parahaemolyticus) 

bc�´
��%���Ck=�f
���ûü 

  

Ü 7  b(a�`	.�Zý��z%&�
µ%��'��k=��z%& º
¿;Lane 1C STD marker%Lane 2C�
�z%&%Lane 3~10C�µ`	.�Z
ý��z%& 
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bcdebcV()f���B�bB 

MEgFh�i\ 

 

=&>�?@�  

-789�+:;������� 

 

 

���� 

���D_}Á9¾3�Z6  (Mollusca)**f¿  (Gastropoda)*LÀã¿

(Prosobranchia)*�J*fÄ  (Archaeogastropoda)*§ Ö  (Haliotidae)*§Á

(Haliotis)*��  (diversicolor supertexta)%��ÁÂÒ�ç��#�§G_�F 100

G%�(�´µr��âºAGFÑG%Wkñ�� H. diversicolor supertexta 

Reeve%�9(����ç%D���x~×ÃÄk=ëÅVGx(����ç�Ï

ñ��§  (H. diversicolor aquatillis Lischke) Ô���x~×ÃÄ[k=  (+%

2000); 

aÆÇ�ÑöS%��ÈÆÇ9.p�ç%¨kv�*�^~�*YZAÉ*

Y�`Ê�ËÌÍ'ÎÏgÐÑ1%¾v 23~28ð%D´¿v 30~34 ppt%ÆÇY¬

� 1~20 m%@ 3~10 mÔ�  (Tzen, 1976ëÒ*Ó%1989);  

(����r�%�DÔ9)��*)�'«�/�;1986 �@L%q?9

)��ËÌ�»Vj%áè�»�mjr�ë1986 �@K%+,�²³/��p3

µr�/I�O�ë1996�@K%���'(��Ñ[�[�ÕYVÖr�EI�

O�%Ær��Y0xv 150 ×Øµ¶%� _�§+;���(��V�W�O

Êv 25 mm�G�õÙ%�OC£Olm-Ì 5 ®´W�v 50 mm�#PõÙ;

�9Ô��r�lºÖ�	�
Ú%¹Ø�j*ÛÜg/r�§Ã_� F_��

º�Ý�¸%(����	�"�VÞßà  (£%1998);  

�9��àF	Ê¾v�%á���f$%�Á;¿�%áè�Yr�[Ì�

/�Y%[äNO/8�â�ã%���´µ69r�;Teresa (2002) ä§'(

����r��F 30 �åæ%��õ²�âÂ�[�O�I���*çB�'OC

�r�×°%nÆ����� v� 2400 è%+ÌÁÂîÑé;  

2001 �IJ�	��HI�����K�K 14~21 =��ª�!"LM%sr

B[� 1%%NOPQ�êëë��#$VTì�n�"ô¿í;îO��G��

 ��[�M��µD�Vë�G�ö7[f��	�%OC�rO� 'ns�

¢ÊÙ�Ën�åæ%�n(����;3�P�ÔEïã;ÄL�FH4`a*


]�YZ�.@op½â%�"±ÍW�ð�;jß�x;�Â)F�§V�
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12h30min 20h%KtÚÊ10h 

��£Â¼*9:de^_ýK�B*rsB'OÊBg��re%ñò�ó�V

q.@öW¼%þlò¡��#øFiô�; 

 

����jBkElUmnop 

(V) ������£Â¼  

��Cõ,-3%��¸õ,	�`	ÐTU�l9Y?%>nH*b�'ö

÷¥�3��£Â¼����Y?CO;|j}§Ö�ö÷¥�3�zÊ*�£Â

¼��  (Ü%1980);�Y¾ 24ð��nHÉnB§Ò<=£øÛ�ó  

 

ÉùH»        îV!3�#        îÑ!3�#       2 `	l         

4 `	l          8 `	l           16 `	l          úûö          

ûö          �·ö             �l�ü»�3           Kl�ü» 

�3           �»�3           ýþ�3                ��~�3 

         }fD��3          B§  (2mm%îV���	O) 

 

(Ñ) ����£O�U�²³ 

������l�ÔÂ¼?%âåpq��'ýþ�3Kt�®�Il%

��pq�3<=&�G��DÔ�ç%@�	O3DÔ
�;��2�%¡9G

��DÔý�Ôà�ØÀ��: (+%2000);pq�3l�9BÉÕ�'Y¾*

¿v���%åæ>�K�OsB;  

1. pq��l 

(1) BÉÕ�ó�9H»ÙF�'¿Éõ���ª (Globulin) Ø5v+¸��ÆÉ

õ'�%c¦ÉDòO�®[g�`	%	O�	Éë�BÉ�Ä�xC�)

Ç�=�H»@§+b�B'ºÖ�	B (Breg, 1985)%BÉ�èZ/��

��/op%Õ�[]�9 3~5 Õ;  

(2) Y¾ó�ö÷'�3�£<=¡Y¾Ú���8ÓO§l�b  (��%1987)%

´8Y¾Ú���f>h;Y¾$¸�åæ�ö÷�£�¾v%� 19ð¸%n

HÉn�ü»��pql�Ì 12 �¸%� 24ð��Ì 9 �¸ 20 D�  (Ü%

1980ëTetsuo, 1997);  

(3) ¿vó�ö÷�£<=¡¿vÚ��8^�b%Ø¿vÖ9 20 ppt ¸nHÉ[

Dò%¿v� 21.7~28 ppt ¸nHÉ�Dò%��	B+%31.8~33.4 ppt�Dò

'�£�� (�%1984);�pql¸�9·\ô�£CO%[�op9:%i

F�£�� C���>3[�r�É£ZZö§¨%i@[Ì¶d%�1

5 min 10 min 30 min 

2h40min 3h50min 5h20min 1h50min

9h20min%}p 16h 7h50min 

20~24d 3d 
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�pql%8� �8��'�Y���Ó�;  

2* ýþKtl 

�Âpqlo¼ýþKtl�xÅV®<=����;§��ýþKtàFL

M�%>Kt�/±'ÚÊ!Co��à�-�;«Û§��V�h�Yç%�º

»b�>pqpC%[äKt�|Z}�IJÚÊO��%º»b�pq� 1 ®´

T���CÉ£û%º»[à²[	�� �Kt�ª%�x.	�� Z.�

 �>K�;�=m�ç?%§�7¾/Kt�!"^�°×8%þ�� 7 �¸[

ÚÊ%KtK/õ��%�VÍÎC[�#�ÚÊ%Kt�ÚÊCyz�_�$%

	Z%�Kt<}&p%�¸º»�	O®�~�ª%[	�'(�	O%���

õ)�k*%4Kt<}9:�:Z�@¹�É£%�VôÚ+��ö�x®��

��h�µO;§�Kt�«^}þ[n��/�^�×8óô�åæ%§�x�

«^iD,���ZZöK�%«^þ[Il��ZZn,Ð�ç?%�xK�>

×�}%��§�Ë-TUUð«^.�¡�� ZF�8%m�����8

ZCu.D» C��.�V Z�	Z��CV�D» %Y'�/0�  (1

|Æ[[Â 10 ® )%kÍ�S�ZZCVÀâ!cZ  (2-Aminobutyric acid%

GABA);�¸l�Kt*ÚÊOÊ'srn��3håæó  

(1) Kt�Å^ý���Kt'OÊ��  

ýþKtl¸4'��\�£CO%�¸lde¡5»öS��À%�9

:�zQ`	5Æ�^_%>¡5Æ�Å^�9¹àFLM�%de^_�G_'

Z ¡9ýþ�3�ÚÊB'	ÊB*rsBÐF=tåæ  (Masaharu et 

al.,1991);§G_[$>�3¡de�LM��F,- (+%2000);  

(2) Kt�Å^ýOC*f6{ c§��KtýÚÊ  

7� Patrick et al. (1998) ' Tetsuo (1997) iop�§�KtýÚÊ 2]¯%

KtpCx*f_�*fý5Z�m8uUð�VGpC��%
GpC�Y¾

22ð¸nHK� 48 �¸W�IJop%Ø5Z[\¸%��ä9�Kt�:�pq

[Â 96 �¸%�K�Wo¼[�#�ÚÊ  (Metamorphosis) Â¼;���KtBý

srBÐ@KFÅ^^õ'OC*f6{�µóä�	�À;�<Ç%
G1�Ó

tuQßÆèÅ^^õ�`C*f6{'�Å^^õD«�`a�=3��Î>

ù;� Patrick et al. (1998) éP�K�LR�OC&Â0<��¸%[�F^9

���KtB%þ0oÚÊK�srB� 47% (�Å^|ZsrB�F� 16%); 

(3) Y¾  

§��KtB*ÚÊBý¾v��uW  (?@%1962)%Y¾ÖKtÚÊ¸mì

Ê%ÚÊB�ºn±/���£%pqÂÊc¦Ktuv[Ð;  

+g  (1990) ¡ðñ¦§���[$¾v�¡de9:'	Êop 2;�

#ØY¾� 4ð¸§�7j[9:%7ð¸F� A:BC%7ð@}�Y¾}`9

: _,0x%n 22ðv�D+%û`+n 26ð¸9: ��g��ÑD�V;�

	Ê.��@ 18~22ðÔ�%[Â�Ö9�
�OÊ�Fg��Ý�;  
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(4) ¯�uv  

+g  (1990) D�§��pqKlo¼ýþ�3�Kt<=%@HC�K��

¯quv%8Îb� 0.2 ®/cm2 D´Ø;EK�Â�%0<}�de ��%¢N

Ode[f%åæ	Ê%[][§LJ«�<%D9äc¦B§�£OBÖ;éP

¯�uv@ 40 × 33 cm �{|0<�Kt 200~300 ®%Âu�8'iop�ø;  

 

��bcVq(f��rsBtu�Eg�vw%x�� 

���(�r��F 30 �åæ%¡9���Òl|Fdereép"xGª%

é]opÊl�såHI%@V�K�	���'Ó
î©.�FiJ^;�9�

��lde���"x4�.�ç�m�	�=mÉ^ý��s�	�É^_)

DEÓ¡  (Kawamura K  Hirano%1992)%Suzuki et al. (1987) XCLL¢r�Ï�

^_öop¶·x�p�;Suzuki et al. (1987)*Kawamura K  Takami (1995) '

Ohgai (1991) gHäså§V�9:ý��pC%Masaharu et al. (1991)*+gH 

(1995) 'MgH  (1998) @�s�¢r{öLL�s^G%@á9��OÊ�Âr

ÌÇ;���ÄL�UýþlK�K� LM�#$¸%Ç�NO
¼½`a�

�
]�
�.%�lde^_xÅVé]½â�.@; 

(V) =m�çýHCYçKtÅ^�ÓÔ 

Suzuki et al. (1987) ��j� Aburatsubo ����pq�'Kt�Å^�'Å

^����Ú�%�#Å^�G_*uvý� F�tY¾ôÚ�ôÚ%þýP:

Q��#�»�Ê�#$;>?@yz_'*f_	Z��3�#�»QgÝ�;

§Vr�s�èYx�.��n¤R[%�ÔS��HIYç?@{|0<ö¢£

Kt��Å^¨§�9:;[©Å^�'Å^uvÐÓ=mYç�; 

(Ñ) §�g:Kt�Å^�LL  

Norman-Boudreau et al. (1986) @TQ×°bKt���)Ç.~'[��

�% ºT?�·\�Å^G_%�#�UKt0<���·\[Ðx@�9 10 μm

�V÷Å^ (Order Pennatae) C�%�½â��Kt=�'·\[Å^G_�Ä�

FÑóVxñò¨Â�./�¿§V��D�lÈW¡uGÅ^%û�=mÂ)L

M¢£§Vg:�Å^_%§¨r��§V��Ø®�l9:�de�«¬ëÅV

x¨Â�./�¿u¸x§��IJ9:¸l;â� 2ÍÎ�¿§���

10~12ð¸ÚÊCKl��;îÑ=XIJ9:Å^%�[��:É£ûÂrYÚ

C.�9:Kt�Å^;Masaharu et al. (1991) E@ðñ¦§ (H. discus hannai) 

ÚÊK�BCC¡$%·1µGKt�Å^'�m�	Kt�É^%��$�Kt

uv�  (Y¾ 17.2~18.3 ) ð op¢£ 2%Í©xðñ¦§�pqlYÚCýþl

¸%�9Kt<  (0<) }Kt�Ï�^[$%c¦���Kt� F!�,�%

��Kl�	Ê�ä�#^��,-;�l�deZý  (WKt0<}�^_�

 'G_) ¡ �»���Kt¥ÚÊK�åæ^�;  
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(µ) §�¡Kt�Å^�9:pCýOÊ���  

Kawamura et al. (1995) D�ðñ¦§�Kl��  (~Ê� 1~2 mm) � 20ð@

�%@�G5Æ�Å^¶·%·º§�¡Å^�����*ZVTd *~�OÊ*

Å^Kt²µý�9:ý��pC�ÓÔ;�#¡§�OÊÔù�Kt�Å^%

Ðx@ÓÔe¢9:�¢[I`	w�Å^Ô¢ ����%
qÅ^ÐxàFÔ

+Kt$v%>ÍÎ�§¨�KLLÅ^ö¢r�nFá«¬;  

(�) ÑÕ�KtÅ^���Õ¢rý¶·¡§�KtB'£�B½â  

Tetsuo (1997) ä��D�%Ø�0<}¢£Kt�Å^%@DÑ<=öop

¸%@VÕ^��÷Å^  (Navicula spp.)*%	Å^  (Nitzschia spp.)*Coscinodiscus 

spp. �� v�D+±¸öopKt§��%>K�O�BÔ�;�tVÕ^�_

, 9:%äåæ§��K�B'OÊ;�%�î 10~15 =µ¶û¢rÑÕ^_

Û Myrionema*Cocconeis%�Æ¤R^�ì�%@¨§� (4 mm ~Ê) b�OÊv

� 110 μm/�;Suzuki (1987) ED�Ø§�KtK%îVÕ^�ä��=[¨¾ 

9:C%E�FÑÕ^�§i¢£%§��F:Z�¡%ä��=[�L; 

ù  (1999) D�Ï\de	Z8à²	sæ�*��B+*��e¢* �¢

r�'ÂrÊ+�uv;@�Õ¢rDµâº�M��0Îde�®\ý� ¨

8;�%!"�0<Kt^�¢rE§i¢£^�¢c¦^�]�Úk*èOõ

÷%��§[ÈW9:;E¢r=�w��^�[Ðº*^uv[f%åæ§��

�Kt'�K�OÊ%c¦^�LM  (Masaharu et al., 1991ëKawamura et al., 1995ë

Tetsuo, 1997ë+%2001);  

(?) [$�·vi¢£�Kt�Å^�ý��§��K�'£��ÓÔ  

�·våæÉ`^��Ê¥^_óO%Û_`ÆODÚ� (ù%1999);Yang et 

al. (2001) D�Kt�Å^_�	Ê*LM¥óOäåæ§���9:*	Ê¥r

s;¡9UKt�§��8LM®3�*[¢]�*¢9:���^GÛ Achnanthe*
Cocconeis*Synedra g%ß�¸�·vaª� 1300~2000 Lux%Ä�¸�8aª�

700~1200 Lux;�xr�s��·v ·ÍÎMMä+� 10 b@}%E@��ca

ª�·v%�8¨Â 2öó�D´Ø��·%Vd@��cÂv��¢c¦Å^

`	G	�*Å^G_ aª%�»#ÔQ��^�%�·w$¸�÷�T�^  

(Melosira) ¢� ���ý%	Å^*�÷Å^6è�V�%åæ§Ã��Ktý

9:%DK�����^�LM%OC`a[	�¾e%oV�c¦��bc


a�!"LM  (f%1996);  

(+) KtÅ^�ÂrO.DEý§��KtBýOÊB�½â 

de?�ÂrhÇ��§¨OÊ� .%¡���srýÚÊÐ�ØÀ;Su 

(1997) ä@É^[rü�ö¶·±jíg  (Epinephelus coioides) '¬W%�lÚ

Ê1m�Â%DE>óO�#É^�[�¥_`ÆÙ ý±jíg¥¬WÌÇ�h

µ;ù  (1988) DE(��è�É^_�_`ÆóO%�#�pÅ^_³®�^ 

(Chaetoceros muelleri) 'i^  (Skeletonema costatum) �[�¥_`ÆÁ9 20:5 n3 
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(EPA)%Ù �� 20~30%ën9��§g:�5Æ�Å^G_%ÄL"j2re;

kI}�¯\�q5Æ�Å^¡���KtB*OÊB'��[�v=ýµlm_

XY Fk=§+�#$;áèóO.DEö¿I��OÊÍÎ%�F���;  

 Jans et al. (1996) ä@Å^'HIDµ©F�eö¶·��§  (H. midae) ��

(~Ê 7.43 n 0.29 mm)%�#��§���3[���h (Amylase) s�%@¶·

Å^�9HIDµ�eëLipase �s�%Gde���$ëProtease s�%�@

HI�e�9Å^%=&§�¡+�ªZ�deàF\ù�áèB%�x 2ÍÎ

OÊBþ[=t;É`^��ªZÙ C 3.5~30%%§V��Í��Ö�ªZ�Å

^_?(]f��� ÌÇ��áOÊ%
x¬�dt=m§�OÊ� ��ö�

9de?��=_�_`Æ�§¨.����l���	�n�"�F��©o§

�%�xôö���.@�V;  

 

"�yz{�$(%f��BEg�|}�~� 

�·våætÉÅ^��Ê¥^_óO%$¸�åæ������Kt*9:*

	Ê'srB  (og%2001ë�¥¥%2000ë,%2000);�[$���9Y¾�ô

Ú%�#�Ï�^G�äôÚ;�·våæÉ`^�	Ê'^_óO (ù%1999);

Yang et al. (2001) ED��·v¡9Kt�Å^�	Ê*LM'óOåæ^�; 

Kt�Å^x���ig:�G_%áè��i¢£�^Gä[äÂ9Q�'

G	�%�FoÊl�så��;E�ó�´Øa^��·v%Æ§�KtOÊ�

�%�Óple	h*qg'UªYg����ª/nF�*n1�*n�rOj; 

(V) seý./ 

1. ��m��l�@��caª�·v�Vº���B
�%Û��·  (0%)*

40%*60%*90%��B;  

2. �����L 7 =opæt0<  (45 × 30 cm)%§L¢rKt�Å^�ëK�

L@¨k|jòu9{|0<}%@.Va^_¯°;  

3. t= 9:00 ' 15:00 è�·vØ·  2Y¤Y��·v%þHIY¾*pH*¿

v%Îb@D[f;  

4. ��b�KÐvwÔ%t 7 =¯°þsåK�B*OÊB*^�'a�%þ½

â@ Kawamara (1995) ix��KtÅ^	Ê	µ  (× 1) öoV�D_%þ

¿I���¡Kt�Å^��ýOÊ���; 

(Ñ) ÍÎýâ© 

1. �·v�Ú� 

j 2� 3´ 22 �n 4 ´ 20 �_ 28 =%t 7 =¯°¸Ð·º�·v%y=ý

Ð=�·v�,zbA 10 b;  

2. `a��Ú� 

× 2*Ü 1 =&%@ TCBS ³{Ua�.µ¢r�ö�(aF�t��B0x
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�¡g�Ý�ë��K�KV�l'^|a  (Vibrio alginolyticus) � � 0%' 40%

��B�}+v 6.3 × 10
4 

CFU/mL%ý 60%-F 1.9 × 10
3
 CFU/mL ' 90%��B�

�F 1.5 × 103 CFU/mL%�,v 40 b;  

K�Kî 2~3 �l'^|a����B0x�»¡g�Ý�%�xa xK�

îV�l� 2~20 b%a>x 60%' 90%�|a0� nx~H;  

o¼î 4 �lK�#��B 0~60%ó`a Fk=g��Ý�%�0<}�a

õFk=]�J"�#$ë� 90%��B"F0� 3.5 b%x¬�d�·v�$a

õ]�¾v�.�îµ�l���Kt��F_,ª�"<LM�#$;  

3. Kt�Å^ ý^��Ú�  

Ü 2 =&K�KîV�l�^ %�9[$Ï�^G�#�[$��B�¤R

?%c¦^ »#[V¦�%�Û Amphora lineolata � 0%' 60%��B¸»Ï�

^G%� Navicula elegans � 40%��B¸»Ï�G;îÑ*µ�l¸�»#Ôà

õ��%���B§+Kt^�uv»#¡g�Ý�%^G8=]n���°%�

"@ A. lineolata*Mestogloia minuta ' Nitzschia clostriumÔàÏ�%>	Ê_zÛ

× 3%A. lineolata Á B z%M. minuta Á E z%N. clostriumÁ A z;  

î��l^GF��ôÚ%`	uv�g� 1~6 b%Kt90<�^õFJ"

�Ý�;  

4. ����KtÚ�  

�#sså§��KtKî 2~3 �l%>OÊ*s�fÐ�Øù%�o¼î 3~4

�l¸%�F�.ª�"<�#$;K�K 23 =µ¶%���B 0%*40%' 60%

���§�LMB���D��%���B 90%�§�"b�OÊnî 28 =X_

,ª�LM;  

(µ) Í©  

¢rKt�Å^��·v%ß�Ö¾��·�@aª� 1300~2000 Lux 'Ä�

+¾Ê�·�@aª� 700~1200 Lux C�;���r��VW¸l%�·v ·Í

ÎMMä+� 10~30 b@}%e¢�Kt�Å^'`a� [	%	ZõÂ�%

§�±/9:%�§¨`a[	�¾e%ne¢c¦��bc
a�!"LM (f%

1996);@[$��B���cöaª�·v%��5ÆÅ^uv%o�ºÖ(a[

	�uv%@§+��Kt'OÊB%
µQ�mÛu¹]Ï�%i¢£�Å^�

x§�ig:�G_%^`	ä[äÂ9Q�'G	�%
FoÊl�så��;

�a^�ý��§��srBö6·%��Blm¡(a 'Å^uvFåæ%�

;3}§+��Bþ±/@D�ªa^���Ê%c¦��§��KtK 20 =µ¶

"��LM;  

E�ó�´ØKt�Å^OÊ��·v%þDµ´Ø��ª`a./%b�F

�¿í��§��"<#$;  
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× 1  Kt�Å^D_×  

_z  Kt²z QV��3 d��  Kt$v  �    ×    ^    G 

A Ï� QV �¾�� 6�, Cylindrotheca, Navicula 
B Ï� QV �¾�� 6�$ Amphora, Cocconeis 
C Tp QV �p[� 6�´? Synedra 
D Tp �3 É� ���`	

K95Z 

Bacillaria, Asterionella 

E 6{/÷ QV [� @6{6K Achnanthes, Melosira 
F 6{/÷ �3 [� Kt$v� Licmophora 
G 6{�÷ �3 É� Ktf� Berkekya 

 
 
 
× 2  [$��B���¤[a^� �Ú� 

 0% 40% 60% 90% 

 
`a 

(CFU/mL) 

^   

(®/cm
2
) 

`a 

(CFU/mL)

^   

(®/cm
2
)

`a 

(CFU/mL)

^   

(®/cm
2
)

`a 

(CFU/mL) 

^   

(®/cm
2
)

3´29� 6.3×10
4
 17950 6.4×10

4
42800 1.9×10

3
73300 1.5×10

3
 27100

4´ 6� 1.2×105 84800 1.3×104 40700 4.1×104 51200 1.8×104 31100

4´12� 2.3×105 94500 3.3×105 64600 4.5×104 210600 8.5×103 35500

4´20� 4.4×103 48730 1.0×104 33400 1.3×104 5900 4.0×104 18000
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× 3  [$��B���¤[^_G_'_z 

G             _  _     z  

Achnanthes longipes E 

Amphiprona sp. B 

Amphora hyaline B 

A. lineolata B 

Asterionella ovalis D 

As. marina D 

Coccneis pediculus B 

C. pelluicda B 

Diponeis splendica A 

D. fuscavar A 

Fragilaria oceanic D 

Gramotophora marina D 

Licmophora abbreviata F 

Mastogloria minuta E 

M. smithii E 

Melosira nummuloides D 

Navicula cancellata A 

N. distance A 

N. cryptocephala A 

N. elegans A 

N. bacillum A 

Nitzshia clostrium A 

Ni. longissima var A 

Ni. sigma A 

Ni. liner A 

Ni. poradera A 

Ni. closterium A 

Ni. vitrea A 

Pinnularis platystoma A 

Pleurosigma normanni A 

P. rectum C 

Synedra acus C 

S. affinis C 

S. ulna C 
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Ü 1  [$��B���¤[`a� �Ú� 

Ü 2  [$��B���¤[^_� �Ú� 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

0 

`
a
 

 
(C

F
U

/m
L

) 

3´ 29�    4´ 6�     4´ 12�     4´ 20� 

¯°�l 

3´ 29�    4´ 6�     4´ 12�     4´ 20� 

¯°�l 

500000 

400000 

300000 

200000 

100000 

0 

 

^
_

�
 

 
(®

/c
m

2
) 

90%��� 

60%��� 

40%��� 

0% ��� 

90%��� 

60%��� 

40%��� 

0% ��� 
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_D���B56����� 

 
ABC  

-789:;DE;< 

 

 

����MT� 

(V) 
s�q  

��ó2002 � 11 ´?�()��r�s�� ��LM¸�q�
s;O�ó

�����r�s¯¹%� 2 �C%¢s������	��%�Cô\AG%

)�?���/�C¼O�%�µ�F�GC��%4�@K��� LM;  

(Ñ) 
��¶�ó
sâ¿�KEº9è�²?%âWEK 
��¶�; 

(µ) óô¢ró
sâ�D«kÂ9KUG9ö7�`	)op¢r;þ_�så

x¬�	`	
Ú#$;EF`	
Ú¸b`	�q% WE%@�»=É{

¶�;  

(�) �»=É{¶�;  

 

��-Q�\. 

�
��¶�.�%=É{��fF��ç���Lþ+�±¦h�g`	¥

� z�`	�~�  (Ü 1)%�A·��óô�F_��
Ú%
q
Úx�
�

bci�;  

�óô¢r.�%¢rKî 5 =�F`	
Ú#$;b`	ô�%â«kÇ)

}A{%TU [�WE'c¦K%@�»=É{¶�%�`	[F��
�3%

>.8F�÷õ (Ü 2%arrow);  

��¥O��óôTU WEK��»=É{�så%���¥O��·�ó

ôÐ��`	Z[�
�3%>��£9`a¥
]�m;�O��»�	�[º

	÷ (Ü 3*4%arrow)%����O¸÷  (Ü 5%arrow);n9Cu��¥O��


�3	÷[$%x@K12?�¿��D;�O��
�3Ç�÷õ.%>	÷

¥��ýóô¢r�`	[
�3��;O��
�3±�÷õ%��¥
�3�

s3[	ÊF�;  

��p
��vså%��
®s�j������	��%�Cô\AG%

���/�C¼O�ØGC%�µ�F�GC��%4�@K��� LM;=&


�bc�
Õ�p
?%��Vº��¦%�ÄL���=&%O���xj�

Q%[Vº�
LM%�äb
�bc��%g
�0�KX�LM;���L

M¥�r��*YZguvF�%Ue}Xä�	b�K 1~4 �g[$¸mLM�
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�	;�éPÆèe	hÉ�%¡_p)Õ3  (Rickettsia-like organism) �è

É.µ%Æè 25~50 ppm Tetracyclin b`C���LÉ� 10~14 =Kûop��;


°�1�.µ¥�p��éP�1�Y?'^(a�®/þ±dð�1;  
 

Ü 1  
��¶�.�%=É{��fF�
�ç���Lþ+�±¦h�g`	
¥� z�`	�~�%�A·��
óô�F_��
Ú%
q
Úx�

�bci�  

Ü 2  �óô¢r.�%¢rKî 5 =�F
`	
Ú#$;b`	ô�%â«k
Ç)}A{%TU [�WE'c¦
K%@�»=É{¶�%�`	[F
��
�3%>.8F�÷õ  (arrow)

Ü 3  O��óôTU WEK��»=É
{�så%·�óôÐ��`	Z[
�
�3%»�	�[º	÷ (arrow)%
>��£9`a¥
]�m 

Ü 4  O��óôTU WEK��»=É
{�så%·�óôÐ��`	Z[
�
�3%»�	�[º	÷ (arrow)%
>��£9`a¥
]�m  

 

Ü 5  �»=É{�så%���·�óô
Ð��`	Z[�
�3%����
O¸÷(arrow)%>��£9`a¥

]�m 
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�������_D����56��i\ 

 

ABC  

-789:;DE;< 

 

 

��9 1979 ��(���O�%à+�ªZ%Á+âºÃ_%@��Yr�%

Â)Ð��mjklµr�%�9Y�12i(�Di4���r�×°���%

O�I����}r�/*�}��Q8r�®/ýô\¬Yp3µr�×°%Æ

(����r�� �0;r��ç[û�S9���»�mj%�M�ì�;Ä

L(�����r��çC���*+,�*(��*()�'34�;���

�<�@K��� :�C_�îµé%-Õ9|}'ß�r�%C(�ÄLDÀ

�r�C_�V;  

(����r���¤¥/�%r��Y�F�=×Ø%t��F�_×^

�� %Ý�é�<S�@}ë�����x����)�G�r�sC¼;  

 

���� 

2003 ��´5(��¤¥/����r�s�OCr�¤�	� LM�#

$;Ñnµ=K%�s>ºr�¤Ð�	��LM��	;�Kj
�ì�¢/�

�>º��r�s%¼½�mjr�¤¥�}r�¤%���	��� LM��

	;nµ´5ÝØF��JO@}�PQn�åæ%Ó��Ø�À;j
��	

�¤¥¥8���ç%>ºr��¼½+,�*()�'34��±
��	;  

 

��m��� 

j
�bcr����%¼½OC¥��Lä�
LM;r�¤KA��	

���äbc�LM;j
�� l�%V¡�#r�¤?F����LM%Ñn

J=[%;¤���Lä�
�L;�xVG¨�*+!c�*¦
�+�Ó
;

�
¤Fk=f 0��#$%AL���*f�%LM���~u¤5�%�

���}%×�KtcZ;  

 

�����[� 

��
��r�sop¯°%LL��
�®3%� 9 ´È%j�¶�;�


��.�%=É{�*f��¢t�L¥� ��`	~�¥Àâ�F�L¥� 

��`	~�%F
�bc�¡�;�óô¢r.�%4V®r�¤��
��¢
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r�2£¤¥¤Æ
]  (Birnavirus);�»=É{¶�.�%b�
��â�D«

k*Â9K%TU �c¦K%@�»=É{så%�@�� 20 ��	
]©F;

�Fóô
Ú��çE�`	¤[ó�
]©F;óô?�Àâ��L
Ú�ç 

�»=É{¶�;�`	¤[�#¥�c¦����$�
]©F%��C 90~100 

nm; 

 

"����� 

������r�s¹ 50 ©àá��%DO 5 ó%W¡·ó*2£¤¥¤Æ


]�´ó*2£¤¥¤Æ
]~ ó*�'~ ó*�'�´ó%tóÒ 10 F;Ò

óD��r� 100 L {|¦?%Ù 70 L �Yþ[f;�´ó¹
]{�[��D*

«k*Â9K�}A{%��f��[Ò�´ 0.1 mL;~ ó�xb��~ 9


]{�[��}A{? 30 D�%mKd¼{|¦?;ÍÎ%�'�´ó¥~ óD

�9 2 ¥ 3 �KLM%LMBÐC 100%;2£¤¥¤Æ
]�´ó9 14 �KLM

V©%2£¤¥¤Æ
]~ óÐ±LM;¡·óE±LM;¹�'�´ó¥~ 

ó�®\LM�� 
��¶�%>
Ú¥Ue
��$;  

 

&�\. 

� 2003 ��(��¤¥/���� LM�
�?%�#G 20 ��	
]%

VGx�§V*¨V'>ºâºV_��#�
�3©2£¤¥¤Æ
]%ÅVG

�CªÕ�#�|ô«¬� 20 ��	
];oV�bc12�#%2£ RNA 
]

�¦
f�Øh;�ÅV
]�àF+bc�%b�V
]�´�~ ��%Lä

NO��LM%=mxNO¤¥/���� LM��
�%
G
]xªÕ�

(����#;�%C)��/�NO��� LM��x
]bc�6©ó�

TU�¡�;�
]©F�zÊ*N¥>º�Z�$���
][��$%�

�x�YVC_��F
]%�Y!«¬?;�$r�sr�¥���D_}$V

Á��j¦§þô��ÕË�?Ð��'%=&�V
]F¸V�%�bc��;

�
s?%F��.
§�D«��'z(a¥'^(a%��xÑÕbc�
�; 

�F���� LM�©o?%1999 � 2 ´�èér)��r�����¨

�*LM��!c
;���� 2 ®�´®NO 30%�LMB%[�xO§*�§

�§�Lä�
LM%��j¦§�[�
;$�� 10 ´5%�¢/��	$°�

!c
%�
��çFèér�)��*¯°�%9)r�±Ï*²Ü*²³¥�

�r�D/�;Ë�VTì�nÕ�X_,��;âÂV�3�¶2¡ x���

50~80 × 120~150 nm �÷
]bci��;�©o?þôb
]��¬3�%

�[¯>D_}�/é;  
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*������ 

C´µ
�&ø%8oÙ¶p��r�s�©Ë1�%b¯��LC·¸�¹

º1�%@8øª
];�
�r�¤8��»�	í¼%tD/Æè 30 ×^;ô

bc�r�¤9¯�KE8��A5%»�	í¼%è ý}$%�ÆèUªY

50~100 ppm�]%X�F�aªj
�û�;  

 

Ü 1  ����  Ü 2  �
���  

 

Ü3  óô?�#�
]©F��C90~100 nm   
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��AB	�M�	
����f� 

 

������  

��������������  

 

 

���� 

2001 �+,²³/����G�	�O�ij[ú%j��?k�F���H

¾�WLM�.��sop��%]¯Ø¸+,²³/���G�	�¿øÛ�ó  

1. ��siÆè�GC��.xV�	GC%��9Ñ�	GC��rÂ¼?

srB[+%GC[fi¦;  

2. +,²³/������s@?ÀYCÂ%?ÀY@�µ>��s����%

>?@ 8~9 ´	�Dú%Kl 10~11 ´Eú%�F��.Kt�!";?ÀY

@���.��sFt�!"#$%�EF��.sr%sr���	Ê[\; 

3. ���	LM¸m 0~30 =:F%uqLMlx 7~20 =%��LM�+Álx

10~15 =;  

4. ^_à¦�ÓÔóO���s�0<^_«ë¦%0<}F���ô:�BC%

���à¦Â«¦ë�	!"#$���s%-��	r%0<^_±ë¦%

^_F`P÷%<�Fò{÷%¤�FÃ�;���»ª¦;  

5. ��¸�Y¾ 23~26ð%¿v 30 ppt%Á���ø;  

6. OC�Ú[p3µr�O�[ú%Ú.p3r�srB��;  

7. GC�rsrBÐ[+%@Ä=CLM+Ál; 

 

��op�; 

7�PQ¢£GC�â2XCOC�p3µr��Ú[QO�[ú%��Ú.

QsrBÔú%�#$���9 2~3 �È�GCÔ[´8Ä=�+Y¾@'¡`

a�b�Ô+%EW 4~5 ´�LM��Äg�`ai�%7~8 ´���+¾

�LM;C�8GC� 4~8 ´�	LM%Ë-áèa¾±²��GC¢£èY�¾

v;VW����Ôá+¾  (33ð@�)%�t�È0xá¾�f_,�º%Ñ�È

@}�GC¡ 28ð@}�Y¾´8�Ô,%(�/�Ä=Y¾�+9 30ð@}%¹

ÌF¾vaª±²Ôú;  

���O�ýnHÉ�AZF^����%�nHÉAZnGC	�O�÷

ø*YZ�Ñg�åæ;�9tV�nHÉAZF,-%¹tÕnHK8Åx¶�%

nHBÖ9 50%��zBw+QÐ8lÆ%@ÍÎ��O�;  

+,²³/������s¢r�^_�0�¾v}Ô����Q�¾%i@
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�ç¶l{|<�¸myF[$%���{|<¶l¸mx� c�É�LV�

lC�%��²³/�{|<¶l¸mxý c�É¸mV¦%@Vaª{|<}

^_�	Ê%î©^_	Ê[f�ÂØ;^_	Ê[f¸����ä:Z2ì�

LM%^_	ÊÂØ�åæ���t�B;Ò/��^_	ÊYZ÷ø�F^�

�Ú-%¹Ò/��aª0<}^_�	� 8��Ò/Y¾*Âr¿g�x@�

;; 

²³/���r�¤��D�rW¤ôé%�âÊ�Æè%¤w
�Ú]k

Ç%r�¤we¢Kt0	É�	Z%r�lme¢�	yz_�ÃÈ�	%¹â

V=¸��ÆèK8´vx@;É%�À®ÂÊ%ÂÊÂ�¤wÔF^9Å^0	%

$¸���8¤wËcÌÍ�[	>ºG^_;  

���#���	LM¸m4 0 n 30 =:F%����	LM=�ö6K%L

M��DC<=ó(1) LMÛ�	�t��L%�ax��b�K�pq<=_

,LM%�x�9ÉZ[ú�YZ[úi¦%VWiÎ���	LMUÂ±  

(critical point) xD�<=�� LMë(2) LMÛ�	�t��K%�ax×&p

q�	xàá�%t�K������9^_[f�`a*
]*YZ����L

M;ÄL@îÑG�øÔ�%i@DELM�a�ØÃ:;  

 

��ABCDf� 

��j��?k�#s��@'��ö�12��ÍÎ%éP����PQx

$�3�I ó  

(V) ÏÐDú	���  

��	�xlm��Ð�O�%�>Pl�9~12´%Y¾�22~28ð%8ÏÐ

�¸lop��%@(]ÏZnHÉ;�>º��O��GCÔ�%¹[¢]�A

Z\ù�É;a@3~5´%Y¾23~26ð%l´µ��%�ÉZ[ú%O�B[�; 

(Ñ) LMÏ\GC 

��Cõ,-3%O�v�4%�÷�	��à¦'��vöüæ%HÉ�6

��Q%6e¢ c�É%��ÉZ�ú;�%Ñ�ÈGC�É�'ÉZÐÓV�

ÈQCú; 

(µ) ��èY*GC*BÉ1�  

��èYË-âÂ90aX�Æè%Â9�C)ÇF�ZZ'pq�Zg%

â-./0a��8
�a�\�ë���¸�GCË-x@AB�h%�9GC

.~MMKtVq^_�ce%�ËÌb.~AB�h@�8�ÉY?ÙF�c

ej¼�
�a%bc���H»¥É»; c�	�D»��YËÌâ-./0

a%@î©	�D»Ðn
�abc;�ÉnHKË-b�=H»@'É`	ÙF

�� F�ZZB�%�BÉYE8â-./0aÂKX�Æè;W��¸Æè

�YÐ-âÂ90a�KX�Æè;  
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(�) ��b�Bý����z 

�b�hàá�nHÉd¼£�¤[b�;AZ,*�zBÂ+Q8ÑÆ%�

8±Î0Ò¸m;b�Kpq���Y¾[$�yF,-%VW@3~4�QCDà

á%Ö92��+95��pqlxÉZ[ú�Dñ%���üæsrB;  

(?) x$�ldeaª  

Éb�Ko¼pq<=%Ø3zÚ�nKl �»¸%*f�£CO%WÍÓ

pq%o¼5ÆKt��	sþIJ9:%i@£�¤8�RÔ¼{|0<�¹u

¢r^_¨��t�K��lde;^_�Õxåæ���	t�B'K�	Ê�

�»;^_�	Ên�¢rY?Âr¿�åæÖ�%PQ8��Í OØ]�

�>r�s^_	Ê¾v%ö�;{|<¶¼Y?�¸m;^_ [f¸�´ x

¼Âr¿%Aö�FH×xÉ`pq^¨:%��ÎF�NO;r�èY8âÂ9

@�8Y?Fyz_É��	o¼%¬�Ø>o¼�� �	äÍ:{|0<}�

^_%åæ�����9:;  

(+) G�¢£'��  

{|0<}�çCOÊn 0.3~0.4 ×DK%ÆèÊ»b>Ê�%pl�ØF?

z¹�¹Ü�¤5%IJG���r;>çClr�uv�tÙ?ÚF;çCô�

9:�z^_%ÄL@¶·&'(C�%@HI.µ¶l;��9:KF� ��

ÛZ%
q�ÛZäåæYZ'5Z%��ºlb¤»A��h%@�8YZc

c�� LM;�rlmÛF��� M}d�#$%W×&Y?2g�YZ�

�%8x@�Y0x[f;&'(VW��ÜZ¤%ÙF� e7%�¶¼r�¤

�Lx@AB%@tÝ¤Y��h;Å��p��+�Ò��g©o%&'(K

F'^(a%¹ÆèL�è 5 ppm�UªY~ û¶·%@8����Ðn'^(

abc;  

 

"���
�$��f� 

CÞµ
�&ø%@8NOn�Ó�%éP�Ðn
�a�Øbc��r�s

�ß¸�rV=¸�%�Ë���ûr�%þY!x$�3©Ëàpó  

(V) G�¢£�©Ëàp  

1. ºÖt�uv%�aª�t0<� 500 F@�%þ0x0<m�zÆ^_Fn

@f��µ è;  

2. 	@Âr¿@~£^_;  

3. r�èYRx@Â9þ@ UV 0a1��KûÆè9nHÉ�BÉ'b�;  

4. G��<¸�@ 5 ppmUªY~  30 D�KûÔ¼¤?;  

5. r�è'à�è 120 ppm UªY�];  

6. Dµá�Y±²1�YZ%@©�
�bc; 
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(Ñ) OCr�©Ëàp  

1. �mjr� 

(1) ��Ðnbc¦L�r�¤9A�CâK%@�¤ãä/�@	í¼tV�Ù

Æè 20 ¼³»¼¤%þãäV=¸�%�@UªY 5 ppm~ ;  

(2) ôn
Ú�r�¤%@UªY 0.2~0.3 ppm~  1 �¸%��ÑÕ%�å 0.2~0.5 

ppm~ %@î©bc;r�è'à�èUªY 120 ppm ®�]; 

(3) o©�YH¾?�æPQ@o¼r�s�Ðnbc��� j¼r�s[�r; 

(4) r�è&'(@ 50 ppm UªY~ �]Kû�£;  

2. ¤?p3µr�  

(1) ôn
Ú�r�¤%@UªY 0.2~0.3 ppm~  1 �¸%��ÑÕ%�å 0.2~0.5 

ppm~ %@î©bc;r�è'à�èUªY 120 ppm ®�]; 

(2) r�è&'(@ 50 ppm UªY~ �]Kû�£;  

(3) CÞµ
�%þÐºYZ%Á�Ñuv%�.�¯èá�Yr�;á�Yr�

�"¼½ UV 0a1�*�ªZÇç*	Zõ1�*è�	ZÂ9g�é;t

��Y @ 10 b9¤Y Ø�%$¸Ìx$��r���;  
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���� �_D 

 

����/FG���  

��������������  

 

 

���� 

VW���p3µr�Ð@�v� �¹�Yop�Yµr�%�GèY.µ

�Ò�Ø���f'�Y %�0xê�r�Oj%$¸��ÑhÚ�Âë%

¢NO��8ì�LM%c¦r�O�[ú;��GC¢£.�%��.��PQ

C¢£Ï\GC@§`G��AZ%��LLàá�V�ÈC:�¢£OGC%�

GC�¢£Â¼?��	[o:*���íDKLM%�����9`abc�[

khiNO;j��?kCoV�ôo��r�×°%âÂ��ö�[æ12ô

\%�éV�áèá�Yr����±p'��×°%@lv�ÐºYZ*g�

`a\�%o�0x��'r��O�B;j©o£øjá�r�èY�"���

×°%@¨��r�PÂ«¬%lò�§`r��B0xr��M; 

 

��� �_D�� ¡ 

(V) Ï±  

ÐºYZ%g�
�ë0x�Y�� �[0xr�èY�Ý %g���O

jë�aªèY��Ñuv%[n.��ÑÚ��=îh�åæëaªY¾*¿

v¥Æïé'g���ZZ*À5Á*F�ZZ�\�ëaªYZ[nÉ`	Z�

yz_�\�ëhµÖ×��r�'��%ô�r��Ñ'r�Z�i	AZëF

^9±
]GC'G��¢£;  

(Ñ) 2±  

Ì¶¼Y1�±²%0xr�Oj;  

 

��� �_D�¢£ 

�±²¼½ó  

1. �Y¤ó�Y¤¨�r�Y%@§¨	@á�Â¼?�l�)�Y %>�Y

 @r�ðY � 10 bµ¶C� (Ü 1);  

2. Â9ñór�èY��Y¤âÂ9ñÂ9o¼rOYð%mKá�o¼��¤%

âòó è)Ç�z�Z%mK�}8�¹�ôAYûo¼Â9ñÂ9@)Ç

�Zþ�>}�É`	Z��Â��Âr¿%@ÍÎ��[n[\YZ'>º
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É	Z�åæ (Ü 2); 

3. rOYðó1�ÂK�r�èYo¼rOYð (Ü 3)%¯�Yµr�;rOY

ð�}��Y%�Y��5�%þáèõö�Y.µ�}8ö�Y;�Y��

�Uc�%c�FÑ®I�%V¨YZ|ú�YTUo¼��Yð%V¨YZ

[ú�YTU�l�) (Ü 4);  

4. ��Yð  (òóYð)ó���r�Yð�Y%�Y Cr�Y � 2~3 b%

@Ô¬C��%]@��z�Zòó (Ü 5); 

5. �ªZD«�ó��D,�ò{C�Ù�ªZ�F�Z%áè�÷Ô�)Çá

�Y?�Ù�ªZ�F�Z  (Ü 6);  

6. 	Z9eóâ�ªZD«�D«��Yûo¼	Z9e  (Ü 7)%�>}�È�

`aD¿F�Z'4ÁÂr`a��Âr¿%@gÖr�èY�Ïr�;	Z

9e1�ÂK�Yûo¼Â9¤%âÂ9o¼r�Yð%v�á�ûáè�Ä

�;  

 

 

Ü 1  �Y�Y¤ Ü 2  Â9Yñ Ü 3  ��rOYð 

 

Ü 4  r�èY����l Ü 5  r�èY��Y¤ Ü 6  r�èY)�ª1� 

 

  

Ü 7  r�èY)�ª1�'	
Z1� 
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Ü 8 =&��r�èYá���¼; 

 

 

 

 

 

 

 

 

 

 

 

 
Ü 8  ��r�èYá��¼  

 

 

"�¤¥� �_D��E¦ 

j��?káèp3µá�Yr���OC�F^ù�O� (Ü 9);Æè 60 × 

45 × 15 cm�{|�[%½â�[$lruv (30Fó*50 Fó*70 Fó*90 Fó*

110Fó) ����OÊ�Î;âÂV;��12%ÍÎ@ 90Fó�3À0x 661g

CD�%�t{|�	��	ZÝ �@ 110 FóCD+ (× 1)%=&Û@	� 

CÄñ%�@+uvC�¬ ë�Û@3z��CÄñ%�@Ö9 70 FC��

r�½y; 
 

 

Ü 9  áèá�Y¢£���O� 

 

�Y�Y¤ Â9Yñ ��rOYð 

 ç1��	Z9e  
 

(

ò
ó
Y
ð) 

�
�
Y
ð 

ÑY�l
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× 1  tr��CQé (60 × 45 × 15 cm) �	� * 

uv  

(F/�) 

IJÝÀ  (A) 

(g) 

ÍÓ3À0x  (B)

(g) 

	ZÝ  (A+B) 

(g) 

30 378 429 807 

50 674 518 1192 

70 917 577 1494 

90 1186 661 1847 

110 1466 569 2035 

* [$uvóÒF?À��ÏÐÀ  

 

 

&�¤¥� �§k��A¦ 

áè}��á�Yö¢£���GC%V°F�%��9�È�����¡Y

¾�á��Ö%�GC�¢£�Ä=�LMB>+;CÍÎ��GC��ÂÄ=

�+¾l%Dù÷±a¾±²;Ü 10~13Cj��?k¢£��GC�±²;Ü 14~15

=&��GC¢£�O�;  

 

 

Ü 10  ¾vaª¢£�� Ü 11  �ªZ)Ç1� Ü 12  ¾vaª'	Z1� 

 

Ü 13  ¾v'-./0aaª Ü 14  ��G�¢£ Ü 15  ��GC¢£ 

 

 

 

 



���á�Yr� 

 55

*�¤¥� �CD��AB 

��G�¢£��áèá�Yr�%áè�á��"�tbYZ�Ðº�'Æ

¤Y]�@D���þ��rèY;G�¢£�ÛVWr�%Ë-b�øZ'Td

AÇ (Ü 16~18)%�á��Y�'r��ù�Z�Þú%±/b�ÛZ'Td�

�%¹�FèHI.µ1�;j��?kG�¢£�OÎÛÜ 19~21;  

 

Ü 16  ¤Y�� Ü 17  �øZAB Ü 18  r�èYá�Æè9G
�¢£ 

 

Ü 19  ¤5���G� Ü 20  £O���G� Ü 21  àá��G� 

 
 

,���¨©ª� �_D�«¬ 

1. ÷±��û·�"aªr�èYAZ%�8HCsåcü%NO[Ë�Ó�; 

2. á�Yá�Â¼?�@boY �+%oY �����;Ct=��¤Y 

� 10 b@}%@ýN'g@f�r��Ñ  (Ü 22);  

3. tµ=·:VÕ  (Ü 23); 

4. t�lAÇ�øZVÕ (Ü 24); 

 

 

Ü 22  p3µr�Yð Ü 23  tµ=·:VÕ Ü 24  t�lA�YðVÕ 
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�� ���®����¯° 

á�Yý��Y�ÅÆ¿*ÇÆ¿*ãÈÆ¿*ÝÞß¥ÈÆ¿�Ù Û× 2

i&;�ãÈÆ¿*ÝÞß.�á�YÓ��Y5vÖ%=&á�Y�âÂ1�K

�ûáè®Cr�èY;  

 

× 2  á�r�èYý��Y�ÅÆ¿*ÇÆ¿*ãÈÆ¿*ÝÞß¥ÈÆ¿Ù 

�ÓÔ  

Y 7  ÅÆ¿(ppm) ÇÆ¿(ppm) ãÈÆ¿(ppm) ÝÞß(ppm) ÈÆ¿(ppm)

GC¤  0.4735 0.2010 0.0194 0.2596 1.9784 

¾a¤  0.4509 0.2359 0.0285 0.3191 2.1795 

��Y  0.2513 0.0877 0.0366 0.3619 1.5498 

 

 

��� �¢±²³´ 

��á�Yr��±²Òè%@ 60 è*120 è*240 è�r�èYõ²C�%

x@OKÍÎÛ× 3 i&  (-¨«¬);  

 

× 3  ��á�Yr�±²ÒOØ                               Qéó�  

Ã� � Ä 
60 èr�Yð   

��"  

120 èr�Yð   

��" 

240 èr�Yð   

��" 

�ªZÇç� 116,000 174,000 312,000 

áÆïJ° 50,000 100,000 198,000 

ò~µÂ9ð 78,000 117,000 195,000 

è�µ	ZÂ9ð  90,000 135.000 220,000 

-./0a1 90,000 195,000 336,000 

�7aªþ 30,000 35,000 38,000 

PVC �s 32,000 35,000 50,000 

?5Åe*��Ò  12,000 15,000 18,000 

pI*1÷ 50,000 55,000 70,000 

�;*1�Y  16,000 20,000 25,000 

��*p��ËÒ  30,000 36,000 45,000 

µ            Ø  594,000 917,000 1,507,000 
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µ¶·¥�¸¬M¹º»¼½��AB 

	�FQ�¯°�� 

 

H�I�	JK�	@L  

�����MN�+",���� 

 

 

���� 

2002�()/����G�	��	G��K<K 10~20=µ¶F� !"J

«LM��	%j��?kLM�.��s��ÍÎ%�#���0<}^_	Ê

[\%c¦G�Âr[\*íh%ºÖ>¡`a�
]�def;�%G�Kt9

0<}�� w+%�^_	Ê[ú��ø�%���	de¨8[f'G�OÊ

��íh�²³%o�c¦G���¸m[� !"LM;  

j?k9 2002� 10~12´opµÕ[$YZ1�ýÉ^¢£uv�����¢

£12%@l�kNO���� !"LM��;  
 

��¾�¿�� 

îVÕáè�F 4 × 8 × 1 m 6 ¤���¤op������%ªRGCxáèV

�	`C%þ¡��èYx÷¨¾�Â9''-./0a1@Â90a%Æ�Y

`aÝ 4 10
3
~10

4 
CFU/mL ºn 10~10

2 
CFU/mL;A óC 4 × 8 × 1 mYe¤%t¤

l¼0< 1100 E%>? 3 ¤ÆèâÂ¨¾�Â9'' UV 11�Â�YC A-1 ó%

Å 3 ¤Ç}�1�.t�û×x�p¢£��µO`a 500 cc C A-2 ó;Å 2 × 5 × 

1 mYe¤%l¼�0<�C 250 E%>? 3 ¤�Æè¨¾�Â9'1���YC

B-1 ó%Å 3 ¤�Æè���óK��YC B-2 ó%xÓÔUAVW��sèY;  

12ÍÎ��K��Òóþ±=t,-%tEK��ÏÐ 200~300 ®G�%K

t 5 =KÒó�K��@ A-2 ó×x�µO`a�ÏÐK�� 250 ± 50 ®D�%>

Õx A-1 Â90aó�ÏÐK�� 235 ± 42®%B-1 óÏÐK�� 216 ± 36 ®%B-2

ó 188 ± 28 ®CD,;Kt 10 =KÒóÏÐK��'~ÊD�C A-1 ó 225 ± 36

®*0.89 mmëA-2 ó 220 ± 38 ®*0.75 mmëB-1 ó 210 ± 24®*0.86 mmëB-2 ó

170 ± 31 ®*0.92 mm%��K��� 10 =[,-þ[�%�~Ê�F,-�#%

B-2 óK��Ô�%�ÏÐ~Ê8xD+� 0.92 mm;nnHKî 14~15 =��	

G���J«�"%èYF±1�þ�F,-%âsåLK 3 =�Y¾*f¾re%

10 ´ 29~31 �}� 10 ¸%3 =f¾D�C 27.8*30.5 ' 31.2ð%Y¾�C 24.6*

24.9 ' 25.8ð%ÛÜ 1 i&%Y¾���
��%�8�	!"#$%�x¬ýY

¾¨¾`+F�%F�oV�½â;M�� 10~11 ´��lmY¾�	m��}`
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��ºäc¦��G�J«LM%>LMB�� 10%µ¶%�����x 100%L

M;�KF�oV�N
�
LK�`a�*`aÝ �Ú�'
]���²³%

@]�ð�;  

 

��¾�¿�� 

â 10 ´.���%11 ´.ôÚ1�.µ%x$��¤��]%áèUªY0

a'ãä1�%@ºÖ`aC�%$¸ôè 2~3 È�`C%�	�x<D��*s

f�ú;Æè 12 ®�.	 200 L � FRP¦%>? 6 ®�Y�	ÊÔ&� 5   (F@

D��0x^_�	' O3±²)%þ>? 3 ®Æè¨¾�Â9'áè O3 0.1 ppm ®

1� A ó%ORP Îb� 300~400µ¶%Å 3 ®�ôÆè-.11�� B ó;Å. 6

®�:��r�s%>? 3 ®$°â UV11�C C ó%Å. 3 ®èY�[â1�

C¡·ó  (D ó);  

12IJ·ºÒó�`aÝ %A óC 10 CFU/mL @�%� B ' C óC 10~102 

CFU/mL%�YC 10
3
~10

4 
CFU/mLëÒótE0<K��� 100~200 ®%þ�F=

t,-;K<K 5 =ÒóÏÐtE0<K��%A~D óD�C 158 ± 42*150 ± 36*

156 ± 32 ' 122 ± 22 ®%�~Ê�w�±/·º;�nHnî 9 =ÒóV��m

��G����"%ÛÜ 2 i&%¼½Y	� 5F 'r�s12ó±V78;�µ

jÕ����#%^_	Êij[\%c¦��G��~Ê±/��0	%i@0

<^_�	Ê%ýY1�F±%þ±��r�%�FHXC0<^_	Ê%ÛF`

aKt��oKt^t	'OÊ%�è UV 1' O31�ó`aÝ Îb� 10
2
~10

3 

CFU/mL%Ó[1��¡·ó� 104~105 CFU/mL CÖ%�èY[1��0<^_�

V°[	Ê%¹��ÅF�r�%ÌoV�½â;  

 

"�¾�¿�� 

j?k9 12 ´ 23 �opîµÕ12%áè 4 × 8 × 1 mYe¤ 12 ¤%12ó 6

¤�¤»'0<:@UªY~ 0a%áèãf'G�GÆ�?¥K%0aY[�

�%TUáèop��12@x$`a aª%þÅp¢£�P^  (ji	Z×°

ó§¨^G)%@.x.µ§¨pql'G�K<�lde%þ9pqlmbKt�

Å^§w9K�¤?@�o0<^_0	%@¨8G�9:�Ì;12lm�Y 

g�V4µ¶%��Yâ��òóKûâ UV 11�%Æ�Y`aÝ 4 10
3
~10

4 

CFU/mL ºn 10~102 CFU/mL;¡·ó 3 ¤�x¤»'0<BhK%TUÆè�â

òó��Y%�Y �·VW����s.µC�;  

�@M��HI��Â¼?%Kt0<VW���LV=æt���¤?%�

9(�Ô��%n����KtIJ9:Wf�%�8^_�	w�%åæt�B%

���^_	Ê[ú%¹§i 10 =æt0<.%EbîÑÕ12¸�	�ö�Kt

�Å^dn12¤?UG%þ� 12 ´ 20 �Rppl���e  (ÂÇÆ�*�h'
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GÆ�)%Æ^_F@f�Âr¿�¨áè%�¡·ó�9��L 2 =l¼0<%è

Y[â0a'×xtuÂr¿;  

jÕ��Â¼?%Y¾ 15.5~21.9ðÔÖ%f¾
�� 15~25.3ð%�·ij[

f%¡·ó0<}�Kt�^_þ±	Ê%�12ó�����Å^��	;lm

12ó�ºl¶l#A¬�×���]��0.2~0.3 ppm t�lpèéÕ%þ9��

öUY¾�ºÆè¶l�sfh�(>O.C�¿tº%xY'���Gt	h* 

ZZ'�¿Zý�%þâ�s coating 1�Îb>fÊ%�F�§+de�B%ºÖ

�ÑÚ�i�	�8ì (stress) #$%þ��	õ�Y¨��!��%0$¡Ó


�def'´8�Ñ�éÚ);Æè5vC 2~5 ppm%ÐvwÔ�¤%þ�Y 4 �¸%

@v�0ÇY?	a��Î%�¡·ó�±¶l;  

¡·ó�9�FKt�Å^_	Ê%���	Ê¾v��%~¦»ª¦%~Ê

þ±=t0x%@=É{så4[eZ%ÍÎG±VZ%G�3íh���%Y

?`aÝ 104~105 CFU/mL%9 2003 � 1 ´ 2 ����"LM%�1�ó�"B

� 10%@[;�1�óKt�Å^_9K�Kî 5 =IJ����%���	Ê¾

vÔ¡·ók=%�~¦»Ñ«"¦%�"� 1 ´ 15~16 �ØG�~Ê�v 1.6~1.8 

mm¸�	� �"�	%�"B�� 60~70%%¶Á��re�#%13~16 �Y¾

,¨¾}�#G� 5ð%�Y?`aÝ C 103~104 CFU/mL F>+Ý�;n 1 ´

23~25 �G��û�	� �"%�¸Kt�^_�F]�#$%�^_F!"�

	�	%Y?Zv0x%`aÝ C 104~105 CFU/mL%G���-$ 4~5%µ¶%

n 2 ´ 12 ��0<%ÏÐtE0<���G��C 4.5 F%ÔL 2 Õ12FoÔ; 

���� LM!<#$%�S/[V%�[.x
]*'^(a�×°[

\%��Õ12'à*èYâ�]0a%'�o0<^_�	Ê�%]�Ôù�Í

Î%�����@D9:�%def0$%�8
�\�i¦%i@�
ô^

ÍºLx$×°}�ôo%8��8� !<�#$;�O�/���PQ%R	

'&R	��s� 2002 ��9§i� 9 ´�op��%�¸Y¾� 28ðµ¶%�

90<}^_	ÊÔú%�]�\ù�OV%����9Âr\ùdefÔúi¦;

���9)�G�O�BÖ%� g���%^�§i9 7 ´?op%lm [�%

�O�B\ù;�x¬^_	Ê\ù*def+�x`a*
]\�ôni¦%�

F�så; 
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Ü 1  10 ´.��HI��12lmY¾*f¾'srB���  

¾
v

��
ð

��

�� �l�
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��

� �� �� �� �� �� �� �� �� �� � �� �� �� ��
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Ü 2  11 ´.��HI��12lmY¾*f¾'srB���  

�� �l�

¾
v
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�� �� �� �� � �� �� �� �� �� ��
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Ü 3  ���£9a¾±²?  Ü 4  '8� 

Ü 5  ¨¾�Â9'  Ü 6  �ªÇç' 
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× 2  ()�O�(nÊ)K����s.� 8 ®s·*YZÛ·ÍÎ  

¯°�ló2002/11/28  ý×�ló2003/1/20 

+
, 
-,  ̄° / ± â . v 

¯°Y
¬ (m)

¿v
(ppt)

pHé
G�H

(mg/mL)

Þ 

(mg/mL)

ãÈÆ 

(mg/mL) 

/ 

(mg/mL) 

ê 

(mg/mL)

1 1-00 23
;
13’N 121

;
25’E ×�Y 34 7.8 0.01 0.01 0.38 0.04 0.14 

2 1-10 23
;
13’N 121

;
25’E 10 34 7.9 0.01 0.02 0.38 0.01 0.04 

3 1-20 23
;
13’N 121

;
25’E 20 34 7.9 0.00 0.01 0.37 0.01 0.07 

4 1-30 23
;
13’N 121

;
25’E 30 34 7.9 0.01 0.01 0.49 0.01 0.07 

5 2-00 23
;
13’137”N 121

;
25’E ×�Y 34 7.9 0.00 0.01 0.39 0.01 0.06 

6 2-10 23
;
13’137”N 121

;
25’E 10 34 7.9 0.01 0.00 0.38 0.01 0.04 

7 2-20 23
;
13’137”N 121

;
25’E 20 34 7.9 0.01 0.02 0.18 0.01 0.07 

8 2-30 23
;
13’137”N 121

;
25’E 30 34 7.9 0.00 0.00 0.48 0.01 0.06 

9 3-00 23
;
10’245”N 121

;
24’607”E ×�Y 34 7.9 0.01 0.05 0.42 0.01 0.08 

10 3-10 23
;
10’245”N 121

;
24’607”E 10 34 7.9 0.00 0.00 0.40 0.01 0.05 

11 4-00 23
;
09’929”N 121

;
24’593”E ×�Y 34 7.9 0.01 0.00 0.36 0.04 0.08 

12 4-05 23
;
09’929”N 121

;
24’593”E 5 34 7.9 0.00 0.00 0.34 0.04 0.05 

13 4-15 23
;
09’929”N 121

;
24’593”E 10 34 7.9 0.01 0.01 0.21 0.01 0.08 

14 5-00 23
;
09’272”N 121

;
24’531”E ×�Y 34 7.9 0.00 0.00 0.17 0.01 0.07 

15 5-08 23
;
09’272”N 121

;
24’531”E 8 34 7.9 0.01 0.00 0.41 0.01 0.10 

16 6-00 23
;
06’769”N 121

;
23’895”E ×�Y 34 8.0 0.00 0.00 0.43 0.01 0.08 

17 6-10 23
;
06’769”N 121

;
23’895”E 10 34 8.0 0.01 0.00 0.27 0.01 0.10 

18 7-00 23
;
06’389”N 121

;
23’557”E ×�Y 34 8.0 0.00 0.00 0.26 0.01 0.07 

19 7-08 23
;
06’389”N 121

;
23’557”E 8 34 8.0 0.00 0.00 0.21 0.02 0.07 

20 8-00 23
;
04’804”N 121

;
21’658”E ×�Y 34 8.0 0.00 0.01 0.27 0.02 0.07 

21 8-05 23
;
04’804”N 121

;
21’658”E 8 34 8.0 0.01 0.04 0.27 0.02 0.09 

22 8-12 23
;
04’804”N 121

;
21’658”E 12 34 8.0 0.00 0.00 0.36 0.02 0.09 

0ó1. G�H*Þ*ãÈÆ*/*êgÙ �·º¯è MERCK ×1�A Photometer SQ118

É�}YZDE�; DE;  

2. ¿v¯è��×1�ADµ2)fÓÀØ  (HIPO Test Hydrometer TYPE A101 Ó

À 1.000~1.030 ¿v 0~43 ppt) ·º%·º¸°AY¾vC 22ð;  

3. pH é¯è SUNTEX ×1�A TS-2 z pH/mV/Temp Meter ·º;  
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_D��#$VW
���hf� 

 

�-.�/01�%23�456 

-789�+:;����;<  

 

 

(�§V  (Haliotis diversicolor supertexta) ÃÄ���ÅÆ§V%>ÇÈà:

èýÉèÊé.%$¸Eà.Ë�fýÌÍf%þOCÎ�Ï�r�Y�A?�f

�V;[ÂA�ö������r��P%��Ðn
�ÑÒ%ÇNOr�rÀ�

Ó�.%�oÀ\'�P�0��Ôëa>x 2002 ��	�b�BC� "<�N

Or�r±��r�Õø;Å9 2003 ��Ö��rOC� ×L%n¡�P	OÛ

$Ø}xÙ�\�;���� 5 �ö¡��£�'r��ÑÛ·'��Ó
��%

�#`a�Ó
 (bacterial disease) xåæ��àáþNO� LM���%[

�\����¢£%þ�9r�Â¼?NO�õ²bcýk=LM;�FË

¡r��Ñý��.µ `¦��¶â%þ4Ðº�Ña�*ºÖ
�ã¼'ä5

®ù������ÑÛ·®�ë>bA�ö¡#s£�'r��Ñ��op12

ÍÎ;µ%§¨Ó
©ËéPÛ�ó  

 

��kB !�¥�¸¬]^ 

¡£��Ñ�<%8¢�ºÖ�Ña ýtbÐºÉ`^�®�;§�L8

Rä5AB£�¤w'¤5%Ë¸×xÕ3Æ�op�]ëK�è0<�R@D

ÊB%þ����ãäý~ Õ3Æ�%0÷×�'É`3B?�Ë�^_4»ý

a3;è��Y8¹�±ÐnIPý�>cc�ç%�89
0Ô���5ÂK

�¹%¹è¼¤LÌâÂ�Àòó'�8Â9ëÛÎ¹èY?ÙF� F�Z'a

3%éP�9�Y�Ñ?`¼º qg (OzoneëO3) 0a%[Â�ÆèLÌâ@D

ãf%@�8¡�NO~C�	ýk=Ó�; 

§¼���L��%ÌRb@D�]�0<ç¼£�¤?%Æ>×��KtÉ

`^_%¨ ÚÊK����o:;�¢r0<×�É`^	Ê�Â¼?%éP-

@¼�Yaªý�;�·$v C��»%�8¶¼� ÛV6*^_�DZ�

>ºF�Z C^_Ârö7;C�.µä�£��Ñ?»#Ïr�%$¸90

<}ä	Ê���±/9:��z^_%�YZ�Ñý0<×�ä�#� (a;  

�Ê<L�£�<=?%-Ì@���9¹0<}É`^_÷Êö C×xH

Ide���%�8Â ¶·¬�¢NOYZccýr��Ñ]�;¢£Â¼?Ì

â�?�0<×�����9:ý	Ê÷Ê%þ��TQ�¯rså%�¿0<×

�a�óO'x¬��K	� (a;  
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��A¦À+�[�]^ 

â12�#äNOC�bc��#� !"Q%�c9£��Ñý0<×

�i�#�� '^(a  (V. alginolyticus)ë�âáVW��s; �� _�¯

°%�#NOC���£�lWÐa)bcQ%Ç>£��ÑÂ9Ïr�.%��

�ö�GC�æTbc;  

�%¡9��è�GC%éP��op���L%R@Ö�  (2~5 ppm) �

Furazolidone op 6~8 �¸�~ 1�%þÀ�1��Õë�è9¶·GCè�&

'(%�-@Õ3Æ�opä5UB%@�8ã¼à
��a)%NO���Â¼

?GC*	�`	'���bc;DK�; ��¸iÆè��Y%éP�Dù�

@-./  (UltravioletëUV) �qg0a%ºÖnHÉ'C��bc�B;  

 

��ÁÂÃÀ+¸¬]^ 

�Lè&'(LDù�@D�¿&'(�ö7%@'>��¢r÷Ê;Cê

�&'(�¢£�ÑC]��7Ñ�rW¤%[m�xý8ÄV�9/:;  (ÃÄ

7×�«<ëScylla serrata) V$�r;�ôâ1��&'(×�opa�¯°*

ØKa ' º%�#>?ÙF� (a%��¶��a)?%[�FäNOr�

W_ýV_bc�(aa)%$¸D�@�´a3�¶·.µýþ��%�#�ä

¡��NOk=�LMB;  

��&'(�¹].�%éP8LM¢r�Ðº�Ñ��A=^3%þ��

ÏÂ¼?©�+¾ic¦���;>Õ&'(�¶·L%Dù�R@ 1~2 ppm Ö

� �Õ3Æ�op0aý�]1�%þ�$¸)ÇKt9^3?�>º	ZëV

Õ�0a~ 1�8[[Â 4 �¸%�~ Â¼?8@D¥�%þ�8^3�	ª

ÚLM;�9&'(àF>u�^3D?%�QÕ�0a1�þ±/C�Ç)×

�Kt�`a%éP�@@0a~ -A=�Y�BA2À�é�BÀ�1�%��

4~6 Õ1�K%�b&'(¶l9�º��r¤?%V.��@F�ìÊ&'(�

¶·�¸m%�8CVÕ��&'(��8��iNO�Â ¶·%$¸�Ðº÷

ø�¢r�&'(%��ºÖ��(a¡9r��Ñccýbc����B;  
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Ü 1  [$���.µ%[�NO£��Ñ,-
k=�^�ýa�%$¸�ý���rs
'OÊ÷ÊuW�� 

 Ü 2  $�T´*Â+Y¾*~�Âr¿ý�
Ñ]�gh%:��NO0<×��
#DP	Ê�^�%�
8þ[�×F
~��:Z�¨���9:%�Zx+
��ö�� (a%ä�;®�Ñ��
6=Ã: 

Ü 3  ��@D®ù¹èYý£��Ñ�
�%+�Ðº�^�ýb�a�Û·%
¢£���"�F�C 

 Ü 4  	Ê90<×��^_þ�E�G_L
� C���¹:¡$ 
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Ü 5  \ù�£��Ñ%Ç-à²ÖÝa ýÐ
ºa��uv.%�°��Ðº�É`^
�%�x§¨���àá�£���
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IÄ��AB	�nÅ�Æ 

 

	OP�	QR  

-7S9�+:;����;<  

 

 

� 2003 � 4 ´@öRK 2 Õ¹��GC%@ôÚY¾�.µ% Æ�É'�H%

âHInH'b�K%bb��D�¶¼lF 100 EKt0<  (60 × 38 cm) �£�

¤%t®£�¤Y 2.1 ×è%Ûa£�¤Y�'0<�É`^%0x8Ëf;â

Â 60 =' 45 =�¢£%ÏÐtVE0<Kt��D�C 42 w' 70 w%����

��D�C 0.36~1.24 cm (ÏÐ 0.72 cm) @' 0.28~0.61 cm (ÏÐ 0.38 cm);���

9:'sf\ù%�Fª�÷ø%=&aª\ù��Ñ'´¸�GÉ`^%�§`

����rsý	Ê; 

 

���� 

��C(�À�âºC_%�4HIb�O�%@'p3µ��OC�rO

(Chen and Yang, 1979 ; Chen and Lee, 1999) @K%� �0%1986 �C 534 ×è%

1987�0x�FbC 1,102 ×è%2001 ��� F 2,497 ×è%=&��r��

À�;  

1990 ��Kl%PQ��#��F~[C;*�*OÊH�'LM��	%

�F��Q�3h���D«G(a Vibrio alginolyticus ' V. parahaemolyticus 

(Liu et al., 2000 ; Lee et al., 2001);1999 ���4��PQ���#0<}����

e¢!"'LM%2001 �KnCoÀ%���� Ig%2000 ��� +v 255,853

ÚF%�� 2002 �� �ºn 100,383 ÚF (Ü 1);2003 � 2 ´�)���PQ�

�8OCr�¤���TT�	� LM%�F��Q�¸
��3[D«�


]%��@Íº��Ðn(a'
]bc; 

��C;¿�%r�¤Y¾'¿ve¢n��ÑÚ�%��r�´Ø�Y¾'

¿vD�C 24~30ð' 30~35‰ (Chen, 1984);Â)�J¿���[$Y¾'¿v�

�Y¾á�'¿vá� (Chen and Chen, 1999 ; 2000);¿v	môÚ�%���8

Ëf�º%¡9 V. parahaemolyticus �eaf�º  (Cheng et al., 2003);  

Kt90<}����e¢!"'�	LM��%Ç�bc(a*
]'�

Ñ»Ú�NO8ì.%8Øý����:Z%WÉ`^�´��F�;�¯�	

^  (Navicula)*K~^  (Achnanthes)*Éz^  (Cocconeis)*%	^  (Nitzschia) '

`¸^  (Cylindrotheca) gC§V�'���:è�É`^  (Kawamura et al., 

1998)%�Î»L1��p��U�I *%@HIM	GC�É'�H%®HI
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nH%aª�·*YZ'Y�%b�ü�3lr9æt0<�£�¤%þ´¸¶¼

É`^'8Ë��Z%0x8Ëf%¢rþaªÏ�É`^%âÂ 3 Õ¢£���%

XY�V±â2%��aKÕ¢£ÍÎSkV�k]; 

 

�����T� 

Y7�¹�U�I *����Y%âÂ�9%�Y@'9sC 5 μm' 1 μm

���Â9'KÆè;GC¹�)��@'��ÜÝ/�r�s%tÕÆè`C

16~30 ®%,C 6~10®%D�l¼Y�N  (45 × 30 × 22 cm)%Æèx¾O%ÆY¾

9t�¸}` 1ð%TnGC�H��É%þ®HInH;  

ØÉnHK%9=É{�såàá÷ø%þØKnHB*b�B'KtB;Ø

KÉ�%]Ý�É�%nHÉ9V�¸KØKDò�%þØKÝnH�;nHBC

ÝnHÉ�ýÝ�É��Óé%Ø��ü�3�ÄýÝnHÉ��ÓéCb�B;

tÕ¹°µÕØ�%ûxÝÏÐ%@;�×&;  

Æèµ® FRPr�Yð (3.5 × 1.2 × 0.5 m)%Y 2.1 è%Yð[æt4¨k�

{|0<  (60 × 38 cm)%tVE0<�mzC 5 cm%tV¦_æt 100 E0<%�

�Y�Y%þaª�Y %t��Y�µD�VnÑD�V;tYð¶¼� 50 _F

���ü�3%���Y%����Kt;  

Æè 1 L �PQRop¢rS^ (Tetraselmis sp.) ¥��^  (Chaetoceros sp.)

gÉ`^%þ®ÎG%è�® 500 L �{|¢t¦%¨8t����9:�É`^%

Yð[Y?�É`^uvtb� 5000 ®/mL;$¸ÛaY?É`^��Ú�%så

���rsB*OÊB%HI%þ´¸	@�	^*K~^*É	^'%	^gÉ

`^;  

2003 � 4 ´ 15 �' 2003 � 5 ´ 7 �_opÑÕ12%t�· Y¾ý�·;

4b��b���Ê�¸%âÂ¸mD�C 60 =' 45 =; 29 6 ´ 15 �' 6

´ 22 �ÍÓ%�tYð¹ 100 w���· ��%þ�tYð¹ 10 E0<ØKÏ

ÐtVE0<�K��%þ@qñT· ~Ê;  

 

��-Q�\. 

 2L�=4��B¼ 2 ^`C%���i@	�xþ[<D��%�9

I *@§`Y¾.µ%�GC�� ��É��HCâ;  

bÉ'H»D�¹�KnH%¹ 1 mL nH{9=É{�Ø�%@x¬FÑD

òCDñ%sånHB%îVÕ 2_]É�C 600 _%�É�>+%nHB 63%%

Y¾ 25ð%âÂ 15 DKIJÑDò;îÑÕ 2_]É� 420 _%�É��>+%

nHB 81%%Y¾ 26ð;�ÐF 260 _' 170 _�ü�3	�%b�BD�C 70%

' 50%%��HInH'b�÷ø39× 1; 

�Õ�så�#0<}�^�¥(�Ò/��£�¤�^�þ±k=�[$;
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Melosira*Diploneis*Nitzschia*Coscinosira*Amphora*Pleurosigma*Cylindrotheca*
Licmophora*Bacillatoria*Cocconeis*Navicula*Acthnanthes gÉ`^Ð��
Ñ

Õ 2?�#  (Ü 2)%Å.>FVG«¦�É`^_  (ôD_) xâ��Ï�G%

��� 2~4 μm%6tU!$% 2¸�G^_�#K��OÊ!ú%�£�¤É`

^[f¸´¸×x Tetraselmis*Chaetoceros*Nitzschia' Navicula g;  

Kawamura et al. (1998) ��~Ê 570 μm��V§Ã Haliotis iris 9: 8 GÉ`

^_K�OÊ%�#9: Achnanthes longipes ¥ Nitzschia sp.�§�%>ZV?�^

_F 94%O�ò÷%t�OÊ� 35 μm%� Achnanthes longipes-2 ¡ 570 μm�§�

�=]w��±/9:%Cocconeis pseudomarginata ò�!$%èÉ`^·:§V

�OÊÔ�;n9áè Navicula britannica*N. ramosissima*Navicula sp. ' Nitzschia 
ovalis g^_·:§�Q%�#��Û�ZV?"mFê�É`^st��F�

ò%Kawamura et al. (1998) 4�WÌ�åæ§�rsB%OÊB¥��B���

9É`^�zÊ*^_�òt�f*Å^õ�òtf'����¥�È;  

Õ 2Y¾Ðtb� 25~27ð%¿vÐtb� 33~35 ppt%'g� 5.97~7.15 

mg/L%pH 7.98~8.13%Þ-ß'ãÈÆßD�� 0.07 mg/L ' 0.041 mg/L @�;  

¾v¥�·xaªY?É	Z�À�I%Ðº�^��o9Ðº��Ñ%Î

»� 2?��#%0<}�^_Ýx 9:X�%���9[$<=Ð�9: 

2?i�#�^_%Sk��Ñ»�À�;F��ÑôÚNO���¤^_�

ôÚ%¡9���8Ëf%@'¡9�Ñ?
]�(a�e
fF¬¼��Ë%

ÒG8ËYs��×x%@0x��8Ëf���F�x$%$¸aªVºY¾*

¿v*´¸�GÉ`^%a>�¾v 26ð���^_%�Î<D=t%^_Ðº; 

 2?�#���OÊÐº% 2Â¼?�¸áè��=É{*p3=É{%

så��É'���àá'OÊ÷ø*�Y��#¸m;�Y¾ 26ð�KtK 17

=Vo¼}fD��3%~ÚO«¦%KtK 30 =��#îV�Y�%45 =K�

#î��Y�  (Ü 3);�îV�Y��#�L�LMB!Ö%^_�de�M\ù%

�[$¸m90<}�K��39× 2; 

VWPQtE0<�D�K� Ð[Â 1000 ®%Î»�#K��Â+¸%:Z

[f��ø�%äc¦� LM%åæD9�rsB%OÊ���[V¦;j 2

�#��G�OÊÏÐ%��sf\ù%þ±VWPQiÄ�ª�#$% 2ÍÓ

¸D�]���� 4,190 ' 7,000 ®%srBD�C 12 ' 14%;âÂ 45 =���

�~Ê�v 0.28~0.61 cm%â 60 =����~ÊC 0.36~1.24 cm%ÏÐ~ÊC 0.38 

cm' 0.72 cm%�O¸������'i*�DÓ39× 3;  

KtB�aªxVÃÀ�Z³%é]û½â%�GC[f��	�Û�Í 

aªKt� b�ºÖOj;� 2Kl%�#Fyz_o¼£�¤¤?¥���

ÌÍ:Z%´¸þ´Ø0x£�¤Âr¿'É`^%þaª�·%@x¾^_�	%

��Ç�[ã%åæg�;  
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ÇÈ 

 2lmb! 2Ú�é$\�f;�°3±²þ1]��£�±p%a>x

lmK��¾^�_*��^�`Qa*��	²0ý*�bc@'����	Ü

d�g�e^��op%��¦}_D!�; 

 

 

× 1  ��HInH'b�  

Õ�  `C  
�É�  

(_F) 

nH� 

(_F) 

nHB  

(%) 

�ü�3� 

(_w) 

b�B 

(%) 

1 14 600 375 63 260 70 

2 17 418 339 81 170 50 

 

 

× 2  ���K��  

=  îVÕ  îÑÕ  

1 100~500 200~800 

10 30~100 200~400 

20 40~60 80~200 

25 51 80~110 

30 49 80~100 

45 - 70 

60 42 - 

 

 

× 3  �O¸���~Ê'��DÔÓ�  

~   Ê  (cm) �   �  (%) 
Õ�  

D�  D�  ÏÐ < 0.2 0.2~0.3 0.3~0.5 0.5~1.0 > 1.0 

1 1.24 0.36 0.72 0 0 4 94 2 

2 0.61 0.28 0.38 0 5 93 2 0 
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A B 

D 

Ü 2  ��£�¤�É`^ 

AóNitzschia BóMelosira CóCocconeis DóLicmophora 
EóPleurosigma FóCylindrotheca GóTetraselmis HóChateoceros 

C

E F 

G H 
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A B 

C D 

G H 

Ü 3  ����� 

Aó�Dò Bó�ü�3 Có�¦�3 DóîV�Y��# 

Eó45=��� Fó60=��� Gó45=���Kt�	 

Hó60=���Kt�	 

 

E F 
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IÄ��CDEF��� 

 

	Z[  

-7S9:;\,���  
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