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(SWA T BLTEC )

DO COD
NH NO NO PO

DO COD NH NO
NO PO 7 9 17
21 22 26 27 31

1990 2010
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2012
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7 22.45
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7.90 13.3
2.70 11.0

*

0.6 0.6

0.6 1.3 ( 1.3 0.6)

1.3 2.0 ( 2.0 1.3)

2.0 ( 2.0)
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2012 26.3 2
12.9
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Cochlodinium poly
krikoides 1999 7.6 200
0 35 Heterocapsa circularisquama

1998 38 Chattonella spp. Ch. an
tiqua Ch. marina 2003 6.6

4.9 3.3 1.6
2009 20 8.7 4.3

2010 36.8 16
1.6

AAQ RINKO

DIN

44 2
2012 6 7 1 2

C-CTD JFE
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A

B

C
D

E

F

G

H

I
‚i

1 2 3

4

567

8

9 10 11 12

131415

16

17

18

19

20

2122
23

24

252627

28

29

30 31

32

33

J

26
25

131.2 131.4 131.6 131.8 132

33.2

33.4

33.6

33.8

1

1
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16

18

20

22

24

26

28

30

27
7

9
6 3
2 7

4 2 1

8720 2 469 2 9
189

30

31

32

33

34

35

0.0

1.0

2.0

3.0

4.0

5.0

0.0

0.1

0.2

0.3

0.4

0.5

0.6
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1

4)
6

6
7

10

Ch. spp. 12 K. miki
motoi H. akashiwo 200

C. polykrikoides
Ch. spp. 5 K. mikim

otoi H. akashiwo 1650
C. polykrikoides 24

Ch. spp. 3 K. mi
kimotoi H. akashiwo 1

C.polykrikoid
es 12

Ch. spp. 1 K. miki
motoi H. akashiwo 67000

0.1

1

10

100

1000

10000

100000

5 1 5 15 5 29 6 12 6 26 7 10 7 24 8 7 8 21
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C. polykrikoides 6

Ch. spp. K. mikimotoi
H. akashiwo C. polykrikoides

Ch. spp. 1 K. mikim
otoi H. akashiwo 5

C. polykrikoides 28

Ch. spp. 1 K.
mikimotoi H. akashiwo
25 C. polykrikoides 5000

2012 6 7

6 (6 4 7 ) Ch. spp. K. mik
imotoi

H. aka
shiwo

Ch. spp.

K. mikimotoi

H. akashiwo

(JF )
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5

G. catenatum
2 N.D.(4

cells/L ) 188 cells/L N.D.(10cells
/L ) 200 cells/L N.D.(10cells/L
) 24 cells/L N.D.(10cells/L )

N.D.(10cells/L ) 34cells/L
5 6

2 3

3

1

10

100

1,000
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A. catenella
4 N.D.(4

cells/L ) 129,200 cells/L N.D.(10
cells/L ) 4,020 cells/L N.D.(10 ce
lls/L ) 230 cells/L N.D.(10 cells/
L ) 1,000 cells/L N.D.(10 cells/L

) 2,110 cells/L 4 5
11 12

11 12

12
690,

000 cells/L

Dinophysis spp
5

N.D.(4cells/L ) 654 cells/L N.D.(1
0cells/L ) 167 cells/L N.D.(10 cel
ls/L ) 36 cells/L N.D.(10 cells/L

) 65 cells/L N.D.(10 cells/L )
424 cells/L 100 cells/L

4 5 2

1

10

100

1,000

10,000

100,000

1,000,000

1

10

100

1,000

10,000

100,000

1,000,000

10,000,000

4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1 2/1 3/1

2003 2004 2005 2006 2007

2008 2009 2010 2011 2012

G. catenatum 6
N.D.(10 cel

ls/L ) 1,055 cells/L 4 1,0
00 cells/L

N.D.(10 cells/L ) 120 cells/L

A. catenella 7
N.D.(10 cel

ls/L ) 5,000 cells/L 12
1 1000 cells/L

N.D.(1
0 cells/L ) 2,150 cells/L 5
12 12 2 1,000
cells/L

N.D.(10
cells/L ) 1,000 cells/L N.D.(1
0 cells/L ) 50 cells/L
12 1,000cells/L

1

10

100

1,000

1

10

100

1,000

10,000
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1

10

100

1,000

10,000

1

10

100

1,000
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11
N.D. 0.1 MU/g

105.0 MU/g 11 12
A.cate

nella

12
0.5 3.5 MU/g

0.6 2.3 MU/g A.catenella
12 3

0.0

20.0

40.0

60.0

80.0

100.0

120.0
MU/g(×0.3)

0.0

1.0

2.0

3.0

4.0

5.0
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( )

2012 5 2
2 15cm 15

12m

4
SWM-3

20 12H
MPN

1) 2012 6 7 3 1 6 2
1 2 7 5 3 7 19

2 5 10m

GF-F

L
1g

50ml 3
5m 9m

0 3 8 14
Chl.a

3)
2012 9 7 10 10 a. . 11:55 a.m.

GPS

2 5 10m

Chl.a



133

2012 7 Karenia mikimotoi

PGM-50G

K. mikimtoi

24

2012 4 6
2 5 10m

10 m
1000ml 10ml 5ml

omnipore membrane filters 5 m
millipore 500

K. mikimto
PCR

9,983cells/g

2)
Chl.a

3 1
3 Chl.a 2

Chl.a
1 3 Chl.a

Chl.a

4

DIN 10.51 0.37 6.19 M PO4-
P 0.03 0.02 0.30 M

2 DIN PO4-P

1400m 16000m2 561kg

5
0 4650cells/ml 2m 10 3050cells/ml

5m 0 2578cells/ml 10m 0 2125cells/ml
2

2 3
6 5m 10

2 4650 3050cells/ml
9 100cells/ml

3 Chaetoceros 6 Eucampia
Biddulphia Asterionella

Chl.a 6
Chl.a 0.8 5.0 g/

L 2m 1.2 5.3 g/L 5m 0.8 5.4 g/L 10
m 0.44 5.0 g/L Chl.a

5m
2 4.0 mg/L

3
Chl.a

Chl.a
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DIN PO4-P

0.0

10.0

20.0

30.0

40.0

0 3 8 14

5m 9m

0.0

10.0

20.0

30.0

40.0

0 3 8 14

5m 9m

0

10

20

30

40

0 3 8 14

5m 9m

0

4

8

12

1 2 3

0

0.1

0.2

0.3

0.4

1 2 3

K. mikimotoi
1 1 51.4%

2 35.9% 43.6% 1
24

3929cells/ml 6850cells/ml

0

1000

2000

3000

4000

5000

2 1 2 3 6 9 12

2m

5m

10m

0.0

1.0

2.0

3.0

4.0

5.0

6.0

2 1 2 3 6 9 12

2m
5m
10m
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K. mikimotoi
2012 5

9,983cells/g
1000 1,000,000cells/g

3
2

2
DIN 0.37 M

2000 1

DIN 1.0 M
DIN

Chl.a
2000 1 3

6

40% Ch
atonella 80%

H24 2 K. mikim
otoi

K. mikimotoi
500

PCR K. mikimotoi
1

K. mikimotoi

*1

2 p.67-130 2000

*2 24
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2012 5 6 11
1

2m

10
CTD 0.5m 0.

2m
5m 10

1
0 100 1000ml 10
ml

5 6 2 3
5 6

11 1
11 1 10,000cells/L

12

1

10

100

1000

10000

100000

4/9 5/9 6/9 7/9 8/9 9/9 10/9 11/9 12/9 1/9 2/9 3/9

G.catenatum

A.catenella
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2012 5 6
2.0MU/g 11

1
12 182 MU/g

97.5MU/g 47.3 MU/g

4.0MU/g
1

1
80 MU/g

ELISA
2012 5 6
2.23 9.08 nmol/g N.D.(
0.01 nmol/g ) 1.69nmol/g

N.D. 0.87nmol/g 11 1
12

365.7 nmol/g
863.8 nmol/g 82.4 nmol/g

1

3
MU/g

0

40

80

120

160

200

5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1

0

200

400

600

800

1000

5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 1/1

11 1

11 1

A. catenella 1,000 cells/L

1,
000 cells/L

r=0.78 r=0.89
r=0.74 p

<0.05

y=0.36x+35.95
R=0.78(N=8)

0

50

100

150

200

0 100 200 300 400
MU/g)

y=0.11x+9.67
R=0.89(N=8)

0

40

80

120

0 500 1000

MU/g)

y=0.57x-1.08
R=0.74(N=6)

0

20

40

60

0 20 40 60 80 100
MU/g)
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nmol/g
MU/g

9
12 25

0.9

0.9

0

100

200

300

400

11/26 12/3 12/10 12/17 12/24 12/31 1/7 1/14 1/21

( 0.9)

0

200

400

600

800

1000

11/26 12/3 12/10 12/17 12/24 12/31 1/7 1/14 1/21

( 0.9)

0

20

40

60

80

11/26 12/3 12/10 12/17 12/24 12/31 1/7 1/14 1/21

( 0.9)
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( 2012 11 21 3
22 2 3m

48 16 25

10

3m

10 100 100
0ml 10ml

ELISA

(g)/ ( (cm) (c
m)) 100

103 3 4

2
Gymnodinium catenatum

Alexandrium catenella 12 230cells/L

1

10

100

1,000

12/3 12/17 12/31 1/14 1/28 2/11 2/25 3/11

G.catenatum

A.catenella
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3
1.4 2.7nmol/g

2.1 6.3nmol/g A. cat
enella

4
0.39 0.49

12 1

0.48 0.64 2

5
2 5

3 26%
2 5%

3 12 3 8%

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

11/15 11/29 12/13 12/27 1/10 1/24 2/7 2/21 3/7 3/21

20

30

40

50

60

70

11/29 12/13 12/27 1/10 1/24 2/7 2/21 3/7 3/21

A. catenella

2

0

5

10

15

20

25

30

35

40

11/21 12/5 12/19 1/2 1/16 1/30 2/13 2/27 3/13
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4 25
743 2

7256
357 6,899

YAMAHA EF2300
HSD2.55S DS-1L

50mm t 20m

500ml
100ppm

JIS K0102 14.1

0
1 2 7 10

AVS

1)

FLASH EA1112)

3
1

1
10 1t
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7
SS

U-02R

80
10 20

10 11.1
kg 1t
1%

AVS
AVS 3

1.39 mg/g dry AVS
10

0.16 mg/g dry 2)

3)

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4

0 1 2 3 4 5 6 7 8 9 10

mg/g
dry

(

AVS

0
20
40

60
80
100

0 1 2 3 4 5 6 7 8 9 10

(%)
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0
20
40
60
80
100

2/13 2/20 2/27 3/6 3/13

2
3
4
5
6
7
8

2/13 2/20 2/27 3/6 3/13

mm

1)

2008 74(3)
402-411
2)

2008.
3)


