
5

2007 2009
2007 2009

5
5 5m MP
5

HCG
100 500IU/kg

20.0
5 24 6 17

5 1

7kL
2 50kL 3

kL
50kL

15
1 5%

kL
1 1 50kL

8
1m

10g/kL

V12
1kL 10 20mL

24
DO 5 7mg/L

30

30 S
S

10 20 /mL
14 17

HG V12

A-1

0.5kL
1kL

7 8 1kL 2
3 3 3m 6 2
4 HCG

2 7 10
0.5kL 2

7 13 1kL
0.5kL

23
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3
1

2
2 R1 R2

2 1

0 10 50kL 2
18%

2mm
S
S

10 /ml
20 /ml

50kL
50kL 3

25

10 50
50kL 21%

50kL 10
50

2
5

1,000IU/kg 100 500IU/kg

997,321
83,785

8.4% 28.3 32.8mm 3

4 1.2
8.8%

5
18%

79%
6

22%
42%

2
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23

1
2
3

DNA

21 25 5

2011

9 11
2011 3 9 10

3 10 11

3
13 1 50kL 3L

1,000µL
48 1 18.5

SAI

50kL
50kL
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1

80%
L

18.5

15.5 100%

L
SS

V12
HG

/
A1

8. P46
52

27 28
50kL

56
5kL

5t-1 5 0.1%
0.7%

67
10kL 5kL

5 17 67 50kL
9.5mm

10kL 2
10t-1 2 5kL 2

5t-2 6
5kL 2

5t-1 5 10t-1 2
5kL

5t-9

L LL

400 4%
100% 10kL

5kL

6 10 91 10t-1 2
17mm

10t-1 3
10t-2

5/17 6/10 10kL
140%

10t-1 3 3% 10t-2
4%

6 30 111 3%
5kL 160%

4%

7 7 118 10t-1 2 3
26mm

22mm 6
10t-1 3

10t-2 5t-9

2 10kL
170%

10t-1 2 2% 10t-2
3% 5kL 190%

2%

7 12 10t-3 13 10t-1
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3 13 1
48 3 14 15 2 3

22

3 17 5 1
3 21 9 7

22 10 17 23 11
1

SAI 41.6
SAI 1

3 10 11 50kL

3 10 5
9.9 10.2 0.2kL

78.8 4.2
50kL 14

3 11 14:40 5
0.2kL

50kL

0.2kL

50kL
14 18.5

3 12

3 13
3

42 4
3kg

10
30 1

3 13 2 L 10 /ml

V12 SV
500ml/

4 TL3.5 0.2mm
5 TL3.6 0.3mm

6 TL4.0 0.2mm
16.0 6.2 /

10 /ml
8 TL5.2 0.4mm 15.0 /ml

12
TL6.4 0.4mm 2.0 /ml

SS
13 TL6.7 0.7mm

0
/ 62 14.3 /

15 TL7.7 1.1mm
100

5 /

34 TL14.3 0.6mm
55 TL20mm

24 TL11.6 0.8mm
7

S 0.25 0.45mm
7 27

TL12.1 0.5mm

18 TL8.7 0.9mm
pH 7.18 15%/

27
100%

100W 1

0

5

10

15

20

25

0
50,000
100,000
150,000
200,000
250,000
300,000
350,000
400,000
450,000( )
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14.5 3.3

100% 44 TL16.5
0.8mm 150% 67
250% 2

S 0.25
0.45mm 24 42 M

0.45 0.75mm 38 42
L 0.75 1.20mm 56

65
200 0.23

0.42mm 43 46
400 0.42 0.65mm 43 65

35 TL13.6 0.6mm 50kL

44
TL16.5 0.8mm

41 TL15.4 0.9mm
4.5%

3
0.5% 49 59 0.1%

60 0.7%

5 17
10kL 5kL

5 17 67 9.5mm
0.33g 41,738

10kL 2 0.23g 9,374
5kL 2

50kL
5kL 2 5.000 2500

58,612

0

50

100

150

200

250

300( )

M/ 400
S

L

100% 4%
10kL 1 1/3
2/3 9 13 16

5kL 9 13 16
10kL L

6 3 84 LL
1.30 2.00mm 5kL

400 5 27 77

10kL 2 10t-1 2 41,738
5/17 6/10 7,998

380 4,711
5t-9 5kL 4 5t-1 2 5 6

16,874 5/17
6/10 4,784

10kL 5t-9
4,711 404

67 58,612
6 10 91 45,450
10kL 2

3

6 10 91 10kL
17mm

2.32g
14,015 10t-1 3 1.05g
11,914 10t-2

5 17 6 10
142%

10kL LL 1.30
2.00mm 6 11 92 21 102

A 1.1
1.3mm 6 20 101 27 108

B 1.5 1.7mm

0

10,000

20,000

30,000

40,000

50,000

60,000

5/17 5/22 5/27 6/1 6/6 6/11 6/16 6/21 6/26 7/1 7/6 7/11

( )

5kl

10kl

23
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1/3 6 28 109
30 111

2/3 6 28 7 5 116
1 1.8mm

7 1 112 5 116

5kL
L LL B

10kL 10t-1 2 3 6 10 91
25,879 7 6 117

1,285 216 5t-9
5kL 5t-1 2 5 6 9

16,403 10kL
216 2,642

67 58,612
6 10 91 45,450 7 6

117 38,355

7 7 118 10kL
26mm

22mm 6
7.27g

14,011 10t-1 3 5.26g
8,531 10t-2
3.14g 907 5t-9

6 10 91 7 6 117
177%

10kL 1
1.8mm 7 8 119
1/3 2/3 A

7 9 120
F-2 1/3 2/3

2 2.3mm

A A

7 10 A

10t-1 3

7 7 118
10t-1 100.4 6.9mm 3 98.9 4.5mm 2

88.6 6.0mm 4
7 12 123 10t-3

100
/
1kL 30 +

35 +
7 13 124 10t-1

140 /
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2009

11 9

7 12 13
A

A

1 7 7m
8cm 5,000

1
2

3

A

A

A
1 3

A

A

23
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7 12 123 A 1
6 6m 1,500 7 7

7m 5,000 7 13 124 2
7 7m 5,000

7 10

10
1

1,500 1 6 6m
200

99.5%

DNA
10 25

228 200

7 12 123 7 7 7m
5,000 13 124 2 6

6m 5,000
9 19 192 7

1,200 4 20
200

7
100

2
10 19 222

3
12 5 269
1

5 4

2012 2 27 353
200

33

62 4

22 4
22 27

3
33

7 12 123 1 6 6m
1,500 10 25 228

A 1m
8 29 15 28.4
28 8 6 9

1
8 13 15 27.0

21.3
24.3 1.2 2
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1,500 101.5
7.4mm 1,154 219.9
18.8mm 3

7 12 123
200 155 10 25 228

200 167

1 2
98%

7 1 30%
10 1 22%

0 39% 0 38%

7
m1 m2 m11 10 m1 m9

f8

m1

m9
33

m1 m9

2011 23

A
1 2012

3 18%
4
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2 2012 10
A

2012 2 27 353
200

DNA
200 4 5

4
258 20mm 89 5

306 22mm 111
5 DNA

24

7 25 136
120

8 13 155
110

29 2kL
33

22 4 29 3

23
29

1kL 1.39L/ 2 /

4
33
DO

6
8 13 8 30 8 16 5

30 29
1 29.4
28.7 29.0 0.2

8 16 158 5 30
10 100
33 6 30

33.0 13 30
33.3 32.7

33.0 0.2 30
6.70mg/L

107.6% 6.26mg/L 105.1%
6.37 0.12mg/L 106.2 0.7%

30

30 7

30
1

1.5
3

3.5

5 5.5 6

8
330 89

0

5

10

15

20

25

30

0 1 2 3 4 5 6 7 8
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111.1
8.3mm 11.1 2.7g

62 4

9 9
10kl 310
1kL 2kL 9 10 134

91g
9 14 138 120

9 16 140 110

1.39L/ 2 /
24 22 9
18 142 8 30 29

9 16 29.0
9 21 145 6 00

29.3
28.7 29.0 0.2

9 21 145 6
10 100
33 7 06

33.0 16 00
33.3 32.7

33.0 0.2 30
6.74mg/L 108.3%

6.29mg/L 106.7% 6.36
0.10mg/L 107.3 0.5%

30 8
30 1

1.5
20

2.5 3 3
7 3.5 9 4

4.5
5

7

1 9.5

10

110.5 8.4mm 10.9 2.4g

413
70

5

62 4

0

5

10

15

20

3 4 5 6 7 8 9 10
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3

2008

2010 22
10 10

2/21 5 11
4/14

7 1

3 4 62

2008
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100

1 1
DMSO10% 3 1

-79
0.05cc

-196

NaCl 8.22
KCl 0.39
CaCl2 2H2O 0.72
MgCl2 6H2O 0.23
NaH2PO4 2H2O 0.28
NaHCO3 1.00
Glucose 1.00

4 24

7 699 31mm
HCG 300IU/kg

24 4/25
48 4/26

4 510g 62 18
0.2kL 1 /

8 / 496 62
1L 500ml

500g
1

DMSO

200L
16.7

4/27

50kL

200L

0.28ppm 0.3ppm
3

50kL

4 27 29
0

48
1 1

48 20.5

SAI

80%
L

SS

8 17 6 6
38 6 17

16.8 16.9



20

20.5 5 15
16 5%/

10 20
40 60 80 100 150%/
150%/ 5/22 23 &

50kL 5 24
25 150%

10 /ml
L

SS 2

V12
SV 500ml/

V12
HG

A1

8.
P46 52

6 6 38 6 30
1 1/3

9 11 13 15
6 15 48 5kL

3 3

62
3/16 4 3/22 20 3/30

10 4/6 12 4/7 16 3 22
6

12

7 4
24 13 14 HCG 25

24

0.2kL 100g/

5E76 2

61.4 4.4
2

4/25 4/26
g g

5E76 712 423.8 630.3
2004 716 19.9 65.3
7140 667 50.1 100.4
7971 721 169.2
0411 721 205.7
3C0A 740 107.9 231.5
0453 670 196.3 180.4

HCG 48

0.2kL
6.8
88.5

1.1

4 27
4 29 0

29% 14 /48 30 1 1
5 2 3 5 3 4

1
5 7 8 6 8 9

1
SAI 17.3

4 27
16.8 9
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50kL 16.8 9
28 8 20.5

4 29 0
14.1

30 1 3.2 0.2mm

L
10 /ml 2
3.1 0.1mm

3 3.6 0.3mm

20.0 11.1 /

5 3 4 10.5 /ml
10 /ml

L

SS
SS

5 3 4 L SS
5 21 21

2

3 SAI

10.9
3kg 5

3.7 0.4mm
10,14,27,28,28 /

0
20
40
60
80
100
120
140
160

14
15
16
17
18
19
20
21
22

-10 0 10 20 30 40 50

(%)( )

5
/10
7 5.0 0.8mm

31.0 17.6 / 7.5

9 6.7
0.4mm 39.7 10.9 /
10 7.5 0.3mm 56.1 15.4 /

12 7.8 0.5mm 83.4 23.6
/ 13 8.4

0.6mm

16 10.6 0.4mm

16

pH
7.99 20

200 0.23 0.42mm
4

23 13.6 1.3mm &
150% / 50kL

15:45 9:30 7

38
45 47 5kL

3

0

25,000

50,000

75,000

100,000

125,000

150,000

0

5

10

15

20

25

30 ( )( )



22

2011

2

DO
1mg/L

1 2

3g

6 15 47 50kL
5kL 3 5t-3 4

8 3

10kL

5kL

6 16 48
7 3 65
M 0.45 0.75mm 7 4 66

M 0.45 0.75mm LL
1.30 2.00mm 7 5 67

7 10 72 LL
7 11 12 73 74

2 2.3mm 7 13
75 27 89
LL 7 28 90 31 93

A 1.1
1.3mm 9 11 13 15

10kL 8 1 94
10t-1

500 1,000

8 1 10kL
10kL 8.973m2

2.89g 14,899
1,660 /m2 DO

4kL

EP-0 1.8mm
A 1.1

1.3mm 3
0.9 0.1mm LL
1.2 2.0mm 3%
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180% 5
1/3 2/3 10 14 18

DO

9 1 130 20mm
22mm 27mm

10t-2

9 1 125
102.4 8.8mm 9,937 100,495g
10t-2 DO

1
EP-0 1.8mm

9 18 142
EP-2 4.3 0.3mm
9 16 140

2.5% 2.0% 1
136%
116%

9 28 152 27mm
28mm 38mm

10t-1

9 28 152
131.5 7.2mm 112,775g 5,361
10t-1 DO

6 1/3
2/3 9 13 16 10

11 165
9 13 16

EP-2 4.3 0.3mm
10 14 168

2.0% 1.5%
2

125%
11 17 202 175mm

10t-2

11 17 202
186.3 6.7mm 108,005g 1,731
10t-2 DO

DO
10t-1

1 12 19

40mm
45

3
8 15

2
2012 3 9 314 EP-2

4.3 0.3mm EP-3
5.4 0.4mm

12 19 234
10t-1

2012 1 13 259 2 13 290 3
16 321 3

19 324 250mm

10t-1

3 16 324
259.1 7.7mm 150.28kg 752
10t-1 DO

EP-3 2

6 16 48 1,300

8 1 94
71.1% 3

8 1

5t-3 4 8 6,868 6,396
7,697 5t-8

3.12g/ 4,410 3.02g/ 4,695
2.61g/ 5,794

2



24

3 4
DO

DO
1,000 500

752 2012/4/1

8 1 94
8 25 118

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0( )

8 29 122
5

2 1,642

180%
136% DO

8
3.7% 3% DO

9 1 125 20mm 22mm
27mm

102.4 8.8mm
100,495g 9,937

86.0 6.7mm 10,200g
1,617 6

10t-2

9 1 125
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9 9 133
310

7 9 16
140

2.5% 2.0%

9 28 152 27mm
28mm 38mm

131.5
7.2mm 112,775g 5,361

117.5 7.6mm
62,925g 4,249

8 125%
10t-1

9 28 152
9

4 10 15 169
2.0% 1.5%

10 11 15 DO
DO

DO

11 17 202 175mm

186.3 6.7mm
108,005g 1,731

164.1 10.6mm 155,355g
3,532 11

122% 10t-1
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11 17 202

12 19 234

1/13 2/13 3/16 12

DO

13

1

DO
1mg/L DO

DO
0.5mg/L
12 19 234
212.9 8.0mm 1 13 259
226.4 8.4mm 2 13 290 239.8

9.8mm 3 16 321 253.9 10.6mm
14

3 19 324
250mm

259.1 7.7mm
150.28kg 752

243.5 7.3mm 125.25kg
776 15

11/18 12/19 121% 12/19

3/19 100% 10t-1

3 19 324

DO
16

DO

28 29
1 2

F1

0
100
200
300
400
500 12/19

1/13
2/13
3/16


