
  



 



 
  

 



















 
 

 
   

  
 

   
   
   

   
   

   
 

 
HPLC-FL  

LC-MS  
 

 
  

o 10 mg L 0.05mol L
100 mL  

800 mL 1.75 11.7
1,000 mL  

 
 

99  
98 100  

96  
100 104  

98  
132 142  

99  
33 34  

99  
100 102  

99  
138 140  

99  
90 91  

98  
32  

99  
129 130  

 

 



 
a  

 
 20.0 100 mL

 
20.0  

20.0  
200 mL cm

100 mL
40 20 mL

 
200 mL 100 mL

500 mL
500 mL 100 mL

15
50 mL

40
mL  

25 mL 30 mL
100 mL 10

200 mL
30 mL

50 mL
40

mL
mL  

 
9.00 100 540 mL 360 mL

500 mL mL 10
cm 1,000 mL

50 mL
100 mL 100

300 mL
100 mL

15
30 mL

40 mL
mL  

b  
a 0.3 mL mL

0.45 m  
 

 
a  

 
 



 
m 3.9 mm 150 mm 

40  
339 nm 445 nm 

A B C 12
 

22 0.1 A B
19.9 10

22 10  
0.05 mol L

 
80  

 
 

a
 

 
5 m 4.0 4.6 mm 250 mm 

312 nm 382 nm 

 
b  
a

 

ppm
A B 0.9224 C 0.8560

A ppm
B ppm
C ppm  

c  

a
 

 
m 2.0 4.6 mm 75 150

mm 
50  

A B  
A B 0.1 A B

24.9 A B 5
A B  

ESI  
  213 116 

   207 132 



   223 
   226 
   237 
   202 145 
   239 
   208 
   224 

 
 0.005 mg/kg 

0.005 mg/kg 
0.005 mg/kg 

 0.005 mg/kg 
 0.005 mg/kg 
 0.01mg/kg 

 0.005 mg/kg 
 0.01 mg/kg 

 0.005 mg/kg 
 

 
1)

 
 
 
 
 
 
 
 
 
 
 
 
2)

 
3)

 
4)

 
5)

 
6) 6. a  

 
 
 
 
 
 
 



 
  7)  6. c m/z 213 [M Na]

 
8) 250 mg

500 mg
500 mg  

250 mg
500 mg

500 mg 30 mL 20 mL
250 mg

500 mg
500 mg 0.5 mL

0.5 mL
20 mL

0.5 mL
250 mg 500 

mg 500 mg
10 mL 40

0.5 mL
9

LC/MS

10  
 

 
35 470 1994  
43 133 2002  

 
 

 



LC-MS

99

20.0 10.0
5.00 20 mL 30

100 mL
50 mL

200 mL

 
500 mg 5 mL

5 mL
10 mL 20 mL 15 mL 10 mL

40 10 mL

1,000 mg 5 mL

2 3 10 mL
7 3 10 mL 7 3

10 mL
 

0.0005 0.01 mg/L 7 3
10 L LC-MS

10 L LC-MS

LC-MS LC-MS/MS

2.0 mm 150 mm 5 m
40

2 mmol/L 3 2
ESI

 



m/z 358
8

0.01 mg/kg

LC-MS LC-MS LC-MS/MS

LC/MS

LC-MS ESI + m/z 360
LC-MS/MS ESI

m/z 358
m/z 149 109


