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HPLC

HPLC DAD
HPLC FL LC/MS

5.00 30 mL - 20 mL
10 3,000

-
20 mL 3,000

- -
10 mL 40

1.0 mL 0.5 mL 3,000
-

10
L HPLC

10 L HPLC

LC/MS LC/MS/MS

3.0 mm 150 mm m

40
0.05% 99



35 LC/MS ESI -
0.05% 0.1%

10

-
HPLC-DAD HPLC-FL LC/MS

N,N-

 LC/MS LC/MS/MS HPLC

11
32 155-160 1991

p.26-43
2003
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HPLC II

HPLC-DAD
HPLC-ECD LC/MS

p 3.0
27.2 1,000 mL

2.31 100 mL
p 3.0

p 5.0
27.2 1,000 mL
3.48 100 mL

p 5.0

5.00 95% 30 mL 2,500
95% 30 mL

5.00 g 95% 30 mL - 30 mL
2,500 -

95% 30 mL

15 mm 300 mm

100 mL
30 mL -

100 mL
40 p 5.0 mL

mL

360 mg 10 mL 10 mL
p 5.0 mL

p 5.0 mL 40% 10 mL
70% 10 mL 40

40% % 2.0 mL
70% 35% 2.0 mL



C18 A
% C18 B 35%

200 L HPLC

200 L HPLC

LC/MS LC/MS/MS

4.6 mm 250 mm m
40

HP LC-DAD p 3.0 18 14
30 14 10

HPLC-ECD 0.085 mol/L

10

95%
/
HPLC-DAD HPLC-ECD

N,N-

130 12

 LC/MS LC/MS/MS HPLC

11
35 101-105 1989



12
C







HPLC

LC/MS
LC/MS/MS

N 60 mg 12 13 mm
N 60 mg

5.00 0.2%
100 mL mm

0.2% 20 mL
40 20 mL

N 60 mg mL
mL

mL mL
40

1.0 mL

L LC/MS LC/MS/MS

L HPLC



LC/MS LC/MS/MS

2.1 mm 100 mm m
40

0.005% 18 16
15 16

10

0.2%
N LC/MS

LC/MS/MS

N,N

 LC/MS LC/MS/MS HPLC
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4- -3- -1- [4.4] -3- -2-

LC/MS

 98  96 101
 99 256 258

       

20.0 10.0
5.00 20 mL

80 20 100 mL

80 20 50 mL
80 20 200 mL

50 mL  20 mL 40 mL 40 10 mL
mL mL 50 mL

0.1 mL - 19 50 mL
40

- 10 mL

500 mg - 10 mL
- 19 10 mL

- 19 10 mL
- 19 15 mL

- 0.1 25
75 10 mL 40

0.01%
10 mL mL



500 mg - 0.1 25 75
mL

- 0.1 25 75 mL 99
10 mL 40

0.01% 10 mL
mL

0.005 0.1mg/L 0.0025 0.05 mg/L
0.01 L

LC/MS

L LC/MS

ppm A B 1.36 
A ppm
B ppm

  LC/MS

 2.1 mm  150 mm m
40

0.01%  : 
15

ESI  ESI
m/z  273  271 

20
          11

0.01mg/kg

80 20
- 19

LC/MS



-N-
1000 mg

mL mL
-N- 1000 mg

- 0.1
25 75 mL 10 mL 40

0.01%
10 mL mL

C



4- -3- -1- 4.4 -3- -2-

LC/MS
LC/MS/MS

98 96 101
99 256 258

5.00 80 20 100 mL - 10 mL
3,000

- 80 20
50 mL

80 20 200 mL
20 mL 40 mL

1,000 mg 10 mL
10 mL

0.01 10 mL
0.01 10 mL

10 mL

0.0005 0.01 mg/L 0.00025 0.005 mg/L
0.01

LC/MS 10 L LC/MS/MS L

10 L LC/MS L LC/MS/MS

ppm A B 1.36
A ppm
B ppm

LC/MS LC/MS/MS



2.0 mm 150 mm m
40

0.01%
11

ESI ESI
m/z

LC/MS
273 271 

LC/MS/MS
273 91 67 

271 209 159

LC/MS 10 L
LC/MS/MS L

0.01 mg/kg

10

80 20
- -

LC/MS LC/MS/MS

250 mg

0.01 10 mL
0.01 mL

0.01 10 mL 0.01
10 mL

11

12



LC/MS

LC/MS/MS

150 mg 12 13 mm

150 mg

5.00 - 20 mL

10 20 mL

3,000

-

20 mL

3,000

-

50 mL 10 mL 40

mol/L 10 mL



5.00 20 mL 10

3,000

- 20 mL

20 mL

3,000

-

50 mL 10 mL 40

mol/L 10 mL

150 mg mL mL

mL vol%
10 mL 40

1.0 mL

10 mg/100 mL
0.001 0.1 mg/L

LC/MS LC/MS/MS

LC/MS LC/MS/MS

LC/MS LC/MS/MS

LC/MS 
 2.0 6.0 mm  100 250 mm

m
40



0.1% 99

35

0.001 mg/kg 

10.38 mg 10.75 mg

3.0 mm

35 10
ESI -

m/z 424
440
456

30
33

/
LC/MS

10.0 mg

 LC/MS

10 L

 LC/MS

C



LC/MS

98 93 95

10.0 20 mL 30
20.0 5.00 20 mL 30

100 mL
50 mL

200 mL
mL mL 10 mL 40 10 mL

1,000 mg
mL 500 mg

10 mL

10 mL

10 mL
10 mL

40
mL mL

0.001 0.02 mg/L L
LC/MS



L LC/MS

  LC/MS

2.1 mm 150 mm
3.5 m

 0.005 mol/L 0.005 mol/L
13

 ESI
m/z  315 

 13

    0.01 mg/kg 
   

LC/MS

LC/MS

690mg
-

mL mL
mL - 10 mL

C



LC/MS
LC/MS/MS

98
152

10.0 20 mL 100 mL
50 mL

200 mL 20 mL
40 mL

20.0 100 mL
50 mL

200 mL 10 mL 40 mL

5.00 20 mL 100 mL
50 mL

200 mL 40 mL
40 mL

1,000 mg 10 mL
10 mL

10 mL
10 mL

10 mL

0.001 0.02 mg/L
L LC/MS

L LC/MS



  LC/MS LC/MS/MS

LC/MS
2.1 mm 150 mm m

40
mmol/L 11

ESI ESI
m/z 382 380
L

10

LC/MS/MS 
2.1 mm 150 mm m

40
mmol/L 

ESI
m/z 382 180 72
L

  0.01 mg/kg 

10

LC/MS LC/MS LC/MS/MS

500 mg

10 mL 20 mL 40 mL
10 mL

10 mL
 LC/MS/MS m/z 180 m/z 72


