
89

(19,679t: 3 )
(1,075t: 1 )

(2011 )

( )

( )

( )

2012 7
S. parauberis 120952 ( ) Todd

Hewitt Broth (THB) 25 24

80% 10mL PBS
0.2%

4 3 (
) 50.5g

0.1mL/ 20
( PBS) (13.5 16.2 )

20 7.5 107CFU/ 120952
26

6

( 1)

1 Streptococcus parauberis

.

120952

( )
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(
2 32 64

)

4 8
( 30

12 72 )

2 ( 136
) 4 (1-2,

1-5, 1-8, 3-1) (

2)

2.
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( )

(
) (

)

( 1)
( 2)

( 3)

( 4)
( 5)

1) ( 6)

( 7)
( 8)

( 9)

( 10)
( 11)

1

2

2012
10 19 1.

( ) 2.
3.
4.

2013
3 8 1.

( ) 2.
3.
4.

2012
10 1 2 1.

2.

2012
11 1 2 1.

2. Streptococcus iniae
3.

2013
2 26 27 1.

2.
3.
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3

4

5

6

7

2012
5 21

2012
11 19

2013
2 15

2012
6 22

2012
7 5

2012
11 27

2013
3 23

, ,
, 62

, ,
, 42

, ,
20

, ,
, 32

2012
4 24 7

2012
8 24 12

2012 4 1
2013 3 31 63

2012
7 24

2012
2 25
2 25

2012
5 30 1. 23

2.
2012

6 4

2012
6 5

2013
2 27 5

2013
3 23 7

16

18

21
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8

9

10

11

2012
6 11 5
6 28 5
6 28 5
7 2 5

20

2012 4 1
2013 3 31

Photobacterium damselae subsp. piscicida (9 )
Lactococcus garviae (15 )

2012 4 1
2013 3 31

Edwardsiella tarda (69 )
Streptococcus iniae (2 )
Streptococcus garviae (3 )

Streptococcus parauberis (57 )

2012 4 1
2013 3 31 , ,

2012 4 1
2013 3 31 (6 )

(87 ), (22 ), (123 ),
(170 ), (17 ), (16 )

2012 2012
4 23 , , 7 19 , ,

4 27 7 25

5 18 7 27

5 21 8 7

5 24 8 16
5 25 9 4
6 5 9 5
6 6 9 25
6 7 10 18
6 11 10 31
6 14 12 5
6 22 12 17
6 28 2013
7 12 1 31
7 17

2012 1,126 (
108%) 479 (107%) ( 12)

17 (
4%) 165 (34%)

91 (19%) 10 (2%)
35 (7%) 161 (34%)

170 (
35%) 123 (26%) 45 (9%)
25 (5%) 22 (5%)

1) (
53%) (132%, 142%)

87 (75%) ( 13)
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2013 3
(VHS)

2) (129%)
( 14)

3) 123 81%
( 15)
(S.parauberis) 40 28

(VHS) 8
( 1 ) Kudoa.septempunctata
( )

4) 2
170

( 16)

2011
24

(90
)
5) 3 17

(L. garvieae) ( 17)
6) (S.
iniae S.parauberis ) ( 18)
7)

( 19) 1

8) 24 (
20)

(PCR ) 270 (1,350 ) ( )
28 (128 )

2 3
(PCR )

9) 2 ( 21)

12 *

13
12 4 5 6 7 8 9 10 11 12 13 1 2 3

2 2
3 2 5
3 1 1 5

(L. garvieae ) 1 3 4
( ) 4 4

4 4
1 1

1 1
2 2

1 2 1 2 5 1 1 1 1 15
1 1 2

1 2 2 8 16 0 5 1 6 3 1 0 45

2 2 1 5
(L. garvieae ) 1 1 2

1 1
1 2 1 1 3 8
3 1 1 5
1 1

2 1 3
0 0 7 1 3 0 5 3 1 1 1 3 25

1 1
(VHS) 2 2

(L. garvieae ) 1 1 2
1 1

1 1 2
1 1 2

1 1 4 1 7
1 1 2 7 2 1 0 0 0 0 0 3 17
2 3 11 16 21 1 10 4 7 4 2 6 87

12 4 5 6 7 8 9 10 11 12 13 1 2 3
36 72 115 159 160 73 145 79 82 63 76 66 1,126

(66) (88) (116) (126) (108) (92) (82) (96) (79) (77) (81) (28) (1,039)
15 29 51 63 74 31 61 32 36 30 30 27 479

(23) (33) (50) (49) (57) (44) (43) (41) (30) (31) (32) (15) (448)
*( )
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14

15

16

17

18

12 4 5 6 7 8 9 10 11 12 13 1 2 3

1 1 1 2 5
1 1 1 3

1 1
1 1 2

1 1
3 3

1 1 1 3
1 2 1 4

1 4 3 2 2 0 0 0 1 0 2 7 22

12 4 5 6 7 8 9 10 11 12 13 1 2 3

(VHS) 1 4 3 8
1 1 3 9 6 1 6 4 1 1 1 34

1 4 1 2 1 2 1 1 13
(S. parauberis ) 2 1 1 10 4 4 2 1 2 1 28

1 1 2
1 3 4

1 1
1 1

1 1 2
1 1 2

1 2 4 4 3 2 1 3 20
1 1 1 1 1 2 1 8

4 8 17 25 17 6 14 9 4 3 8 8 123

12 4 5 6 7 8 9 10 11 12 13 1 2 3

3 2 4 1 3 13
2 3 1 1 7
1 5 1 1 1 9

1 1
1 1

1 5 2 1 9
2 1 1 2 6

1 2 3
3 3

2 3 2 3 6 4 1 2 1 24
1 1

1 4 5 8 14 10 12 4 12 11 9 90
1 2 3
2 9 13 12 25 18 21 12 23 21 12 2 170

12 4 5 6 7 8 9 10 11 12 13 1 2 3

1 1 2
1 1

(L. garvieae ) 2 2 1 5
1 1

1 1
2 2
1 2 3

1 1 2
1 0 0 4 4 2 4 1 0 0 0 1 17

12 4 5 6 7 8 9 10 11 12 13 1 2 3

3 3
(L. garvieae ) 3 1 4
(S. iniae ) 1 3 1 5

1 1
1 1

1 1 1 1 1 5
0 1 1 3 2 1 7 1 1 1 1 0 19
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19

20

21

12 4 5 6 7 8 9 10 11 12 13 1 2 3

1 1

1 1
1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1
1 2 3

3 2 1 1 1 3 1 0 0 0 2 1 15
13 27 46 63 72 31 57 27 36 29 27 25 453

12 4 5 6 7 8 9 10 11 12 13 1 2 3

2 2 1 5

1 1
1 1 2 1 5

1 3 1 5

1 1 2
1 1

1 1 1 3

2 2
1 2 5 0 2 0 4 5 0 1 2 2 24

12 4 5 6 7 8 9 10 11 12 13 1 2 3

1 1

1 1
1 0 0 0 0 0 0 0 0 0 1 0 2
15 29 51 63 74 31 61 32 36 30 30 27 479

1)
(1)

19 3 2 17 2 2
857,955 240,000 27,000

85.8 24.0 2.7L

(C )

(2)

8 4 2
17 3 2 250,200 38,987 34,000

25.0 3.9 3.4L

7
7 207,000

20.7L
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(3)

1 3 1
1 2 1 2,000 224,000

40,000 0.2 22.4 4.0L

6 4 5 3
193,000 182,500 19.3

18.3L

( , )

1 12,000 1.2L

2)

1
20,000 14.0L
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Kudoa septempunctata

2012 6 7 25 46
225 1 5 1

30 9 10 24 58
290 PCR

PCR 1

1 2 2012 1 : Kudoa
septempunctata . 2012.5;10-17.
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Kudoa
septempuncutata ( )

3

2

24

2403 ( )

2012 10

4 8
4

(4 0 /24 48 96 -1 -3 /24 48

96 -20 /1 2 4 ) (
-33 /20 CAS -53 /15 3D -40

/10 ) (50 200MPa/1 5 ) (
/10 1 0.1 l/ml)

1 4
1 4

(1 200
)

(-1 -3 )
-20 4 4

0% 2 (1/4
0.8%) 1 55%

CAS 0%
(10 ) 3D

150MPa
in vitro
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3

C

2012
EP

50%
20% 2 EP 1

50% EP 20%
20%EP

20%EP

3 3 3m 200
1 1 6

8 28 10 10 43
3 1

9 25 29
10
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Lactococcus garvieae 091268 091268
TSA 25 24

25 24

4
Visible Implant Elastomer;Northwestern Marine

Technology Inc. 500L
40 1.8 104CFU/mL

10 1t FRP
0 20

23.0

TSA L.garvieae

2011 6
1
2

C/P MP C/P C/P MP
9 12 C/P MP

C/P C/P C/P MP
C/P C/P MP C/P

MP C/P C/P %
C/P MP

C/P MP
%

C/P 70 MP
C/P 70 MP

C/P MP
C/P MP

3×3×3m g
1 2

/ 2012 7 2013 3
7 1

3
10

AV POV
VBN

B A 20%
50%

B A
20% 50%

20% A 50%
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B

20%
50%

L.garvieae
1 4

B 50%
B

A 20
50

A 50

0
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20

30

40

50

60

70

80

0 1 2 3 4 5 6 7 8 9 1011121314151617181920

50

20

A

B

5

C/P
C/P C/P

C/P C/P 3

GPT

GOT C/P

11 2
TP

TG C/P

TCHO
3

C/P C/P C/P 11
TG C/P
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7
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C

2

JA

1

1 1,947g 3 3 3m
6 39 12 10 1 22

44
1

MP

0.5%
1%

12
+ 0.2
0.5% 6

5 1 /

19 30 3

30

3
5 24 a

b b/a CR-13

b/a
1

30 1 14 22
29 3
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19 30
2 3

30 +
19 30

19 30
+

30

100
0.5

19 30
b/a

19

30

+ 19
30

19

1% 0.5%
0.2

0.5

30

19 30

12
1
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b/a

1

0.5% 1 0.5%
2

1

0

20

40
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80

100
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140

160

1 7 14 22 29

2

Hiraoka Y,Ohsaka E,Narita K,Yamabe K, Seki N.
Preventive method of color deterioration of yello-
wtail dark muscle during frozen storage and post
thawing.Fish.Sci.2004;70:1130-1136.

-40

-20
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40
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80

1 7 14 22 29
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3

2012

EP
50%

20% 2 EP 1
50% 50%

20% ( 20%

3 3 3m
152.3g 200 1 1

6 8 28 10 10
43 3

1

9 25 29
10

Lactococcus garvieae 091268 091268
TSA 1.5%NaCl

25 24
1.5%NaCl

25 24

4
Visible Implant Elastomer;Northwestern Marine

Technology Inc. 500L
40 1.8 104CFU/mL

10 1t FRP
0 20
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23.0

TSA

2

20% 50%
20%

50% 97.5%

20%

50%

L.garvieae
1

50
20

20

0

10

20

30

40

50

60

0 1 2 3 4 5 6 7 8 9 1011121314151617181920

50

20
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11 26

1

12 19 2 2
3

15 147
3
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15 15cm

1994 2003

450 2

0.1 2
2

2012

, , ,1990,
pp.149-186.

,
, ,1980,pp.242-257.
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2

3
6 7 8

10
14

17

13
15

19

18

16

20
21

23 24

25 26

28
29

30

31
32

36
37

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

1

4 9

5 11

12

22

27

33
38

3435
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( ) 0.561 ( 3.55) 2.48 0.588 ( 15.05) 14.37 0.582 ( 0.28) 0.52


