
 

 

 

 

 

3m×3m×3m 2

200

3 7 28 B

U-ECO

YT-R

12 10 5m×5m×5m

2  

14

178 99%

Quick Gene DNA kit KURABO 

Co. DNA DNA

1

5m×5m×5m 20

3 11 2 100kL 8

15 00–21 00

19°C

EP BU-ECO 16.0

C

1–2%

4 1 11

7.69kg

12

LHRHa 2mg

13

11 5

15

500L 3

0 70kL 2 S4 5

21°C

50

21°C

3

2

29 3 11 16 100kL

10 1

1 4 1

26 7.61kg

13

1

28 12

8

30

500L 3

0 70kL 2 S3 6

1

1

3

21°C

22°C 3

V12 15

4–6 S

5–10 /mL

500g/kL

V12 50mL/1 9.5g/1

19 2–3

1 1 100

–8,000

4.1–6.2g/100L 29

150–1,000g

31

3 11

31 32
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45

54

3.0mm 4.0mm

72 74‰

2

1 17 1

2–3

1 200 –1 2,600

23 1

200–880g 37 1

33 34

43

51 1

70 1

0 4 8

 

3 10 11–80

 

1 2

258g

257g 4 3 25

1,263g 1,220g

1.8

1.7

6

 

 

 

 

 
 

 

 

3

F1

24 ID 183

185

1 2

DNA null ID 186

F1

F1

ID 186

F1 4

ID 182 183 184 185

ID 191 192
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25

31 3 70kL 6

4

8 6

80%

6.4

 

 

 

 

 

 

3 S1 S4 S5 55kL

S1 159,000

1 S4 325,000

2 S5 155,000

25.0–26.0°C

 

2 9 18

K-2

4 S

8

 

S1 S4 10

11

S5

 

S1 20 S4 19 S5 15

S1 S4 S5

 

 

1%

C

A A

B B C

C 4  

3m 3m 3m  4

107.2mm 13.1g 93–102

15 10 1 3 8:00

13:00 18 00 11 1 2 8 00 13

00

 

8 10

Bonferroni

 

 

 

4 4

7 19 –12 8

3 50

FL 201 mm BW 127g n=13

D

D E E

D E EP 5–8 mm

4 AM100 AQ1 

SYSTEMS 10 FL

FL BW

5

105 600
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6

4*m

PAS

 

 

 

S1 96 51.3mm S4 8,500

18.2mm S5 25,240

1 S1 1,690g S4

8,200g S5 33,400g 1

S1 17.60g/ S4

0.97g/ S5 1.32g/ S4

S5 73.5%  

S4 12 85.7%

13 100% 11

2 S1

 

11

Mesodinium rubrum

17.6%

A 27.3% B 41.0% C

32.3% 2  

33.9±7.01g

A 28.7±6.03g B 24.5±4.60g 

C 24.6±3.99g B C

p < 0.01

2  

11.3 A

1.08 B 1.39 C 1.33

2  

M. rubrum

A B C

 

 

 

FL BW D

E 3

D E

4 10

1

FL BW

3

4

 

E

4

5

D E
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10%

10% 40% 40%

11

5m 5m 5m 3 1.7kg

32 10%

40% 1

6

3 5

10–11

1 2 3 4

5 1/2

2 3

1/2

GC-MS

 

 

1,646g

10% 1,551g 40% 1,399g

b 3

4 40%

Scheffe's  F test p > 0.05

6

3 40%

Scheffe's  F test p > 0.05

1 2  

11 20

3

10% 90.9–100% 40%

41.7–90.9

6 10% 65.0–

70.0% 40% 95.0%

3 4  

40%

5  

 

 

3 3

800g

2 1.6–2.0kg

10% 2

3 1.6kg

10% 3

40% 3

10% 2

40%
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6–7

 

3

1

 

 

3

5%

18 DP 40%

 

 

 

 

 

 

20.3% 17.8%  

82%
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18

480 m

200*g/ kg

LH-RHa

44

400ppm

2

10

4°C

500L 23°C

24

70kL  

26°C S

43  

 

 

8 482

502*m 4 40 60g

80 96%

76 95%  

4 216g 40

20

21 25

4  

2021 6 10

 

800kg 120

150 2021 600kg

88

kg 2018 1,800 2019 1,680

2020 1,560 2021 1,400

 

11 17 12 15

1

2 3

1 5

10

 

����



 

3

4

4 3  

1

244g 1 235g

F1 1 420g

50+100%

6  

50 kL

2 50%

6 100%

2m×2m×1.1m 2 4

2 11 18 1 1 100

6  

2 11 17

 

50 kL

3

 

3 5 27

F1 19

2,827g 8 3,061g 27

5kL

400W

1.2t

7 18L:6D

8 10L:14D

9 9L:15D

8 16�

9 13�

 

100

1 204g

224g

359g

380g

1 R1F1

412g 5  

10kL 5

3 11 17 50 1

1  

R1F1 3

11 17  

 

2

1

 

2 11 18 3 4 23

1

32 34

3

2

 

420g F1

155 2kg
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233 246g 1.2kg

400g

 

2  

10 26

10 26 11

19 6 9.6

5

F2

4  

3 11 17 4 3 17

3 3 6

18�

2 30 26

3 30

52 75 4

2

30 54

 

30

R1F1

����
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26

H28–30

 

 

2

2 3 10 29

8

3 11 11

2

 

2

170 63.3g 3 8

3 8 10 1 kL

100%

1kL

1 2–3  

2 130

62.5g

10% NaCl 30%

2% SD 1

62 3 8 3

9 3

68 1

3 10 19 11 23 2

224g

2 1 2–3

1kL

1kL

1 2–3  

1

3 11 24

50kL 100

2kL

1 2 4

1 2

50kL 1  

1

1  

 

1 6

2,831.3g 14 4,888.7g

14

4.2

1,343

200 17- - 1ppm

5 6

10 PCR
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1,000erg/mm² 2,500erg/mm²

5,000erg/mm² 10,000erg/mm²

5,000erg/mm² 10,000erg/mm² 0.5% 6.4%

100% 50%

2 5,000erg/mm²

23.2%

96.2%

5,000erg/mm²

2

1

5,000erg/mm²

10

24�

26� 28� 10 20 30

24�

26� 20

5,000erg/mm²

26� 20

 

1 2

17-,- 1ppm

60

2 1.1 3

1,343

 

3

18–20�

11% 18

2

13 17

17

18

 

3

1

 

3
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1

 

2  

1 

 

2

 

 

 

3

6 12  

31 50

410 440nm

5

130

1  

1

2 3 3

1 100

 

 

4 3

2

2

3 9 3 3

7 2 3

39 31 3

8

410 440nm
2

 

1

t t (8)  0.79 p > 0.05  

2

3

U

U  8529 p > 0.05

U U  4565  p > 

0.05  

����



4  

 

4

U U  7504  p > 0.05  

 

 

3 2 1,000

 

 

 

 

52 30

5 4 250

 

 

1

 9 (1): 9–20 (2017) 

2

5 

 22 : 125 (2012) 
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3 10 1–

3 3 3

4 1 4
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3 10
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1.6mm

8 9 12

1–2  

5 12 15,000 /

7,000 / 3,000 /

6 9  

2 1

5.1 7,000 / 3,000 /

500 / 7

21  

3 2

17.2 500 / 200 /

12

 

5 12

267 6 11

108

DNA/RNA ZYMO RESEARCH

-80

TRlzol Thermo Fisher Scientific

 

PCR qPCR

9.9mm

8 1,600

 

 

 

1

2 6

7.4 15.2

43.0 1  

 

 

6 23 6

6.5mm 1 2 3

68.2

53.5 20mm

2  
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