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APPI

[M-H]

0.1-2 ng/g

89.3%-102.5% 87.4%-

94.8% =3

0.27 0.10 ng/g

(CAP)

CAP

/

(FAO/WHO)

CAP [1]

CAP CAP

(LC-APPI-MS)

CAP

CAP

CAP

/ (LC/MS) CAP

[2-7]

(APCI) (ESI)

(API) LC/MS

(APPI) LC/MS

[8, 9] APPI

10 10.6eV VUV

(IP) IP 7-10 eV

LC

IP , IP = 12.6eV; , IP = 10.8 eV; ,

IP = 12.2eV IP

APPI

APPI APPI 

LC/MS

CAP Sigma-Aldrich Japan( , )

99% 1 mg/mL 4°C

HPLC



Wako Chemical ( )

Milli-Q (Millipore, )

0.22 µ m Toyo Soda

(Tokyo,Japan)

( )

5 g 5 g

10 mL Ultra-Turrax TP 18/10 (Janke

&Kunkel KG, Staufen, )

20 6000 rpm 5

2

10 mL

40°C

1mL 1mL

1mL 50°C

5 mL 10% 10 mM 

0.22 µm

0.1-100 ng/mL

CAP LC/APPI-MS (SIM)

LC/MS

Agilent 1100 LC

1100 (DAD)

1100MSD 1

1 5 0 X 3  m m  5 µm

Zorbax Eclipse XDB C18 ( , 

Palo Alto) 15

m/z 321 SIM 500

100 ng/mL CAP 6

(Vcap)

Calibrant Delivery

System AutoTune MS

0.1

amu 2 s m/z 100-400

2

APPI

APPI

m/z 321

SIM

CAP

1000 4000V 1

1500V

CAP

APPI 3500 V

3500V

3500V

1

LC: 1100 LC

: Zorbax Eclipse XDB C18 (150 mm X 3 mm,
5 µm)

A: 10 mM

B:

: 0.05 mL/min

: 15 min 90/10 A/B 70/30 A/B

: 40 °C

: 20 µL

: 0.5 mL/min                                                   

MS: 1100 MSD, SL

: APPI ( )

: m/z 100–400

(SIM): m/z 321; (M-H)
-

: 7 L/min at 350 °C

: 50 psi

: 120 V 

: 3500 V

: 350 °C
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1. 1 ng/mL CAP

2. 1 ng/mL CAP
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APPI CAP

APPI APCI

CAP

250 450°C

CAP

350 °C 400°C

CAP 400°C

400°C

350°C

(3 )

(

) CAP

80 200 V

2

120 V CAP

120 V

CAP 3

120 V (M-H)-

(m/z 321, Cl35Cl35; m/z 323, Cl35Cl37; m/z

325, Cl37Cl37) CAP 2

(180 V) m/z 152

3. 2 CAP

(B). (180 V)

(A). (120 V)
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3 m/z

121 257 m/z 121 m/z 257

HCl CO

APPI ESI

APCI

120 V

CAP

CAP

CAP

10 mM

0.5 mL/min

LC/APPI-MS

CAP

LC/APPI-MS 4

CAP [M-H]

SIM

0.1 100 ng/mL CAP

APPI (r2)

= 0.9998 APPI

0.5 ng/mL 5

(LOD) 0.1 ng/mL

3 4 APPI CAP

SIM ( 4.2 LOD RSD 

0.07 ng/mL 2.1%

4. APPI CAP 0.1 ng/mL SIM
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5. SIM A) B) 1 ng/g CAP C) D 1 ng/g CAP
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APPI 

CAP

CAP, 2

18 CAP

3 CAP CAP

0.1 2 ng/g 1 ng/g 0.1 ng/g

5

2 18 CAP RSD

87.4% 102.5% RSD 4.3%

6.7% 3 1 ng/g 0.1 ng/g

CAP SIM CAP

3 ( )

CAP 0.1 ng/g

5 ( )

5 CAP

4 .8%,  9 .4% 2 .1%,

7.3% LC/APPI-MS

CAP

[±RSD (%)]*
(ng/g)

0.1 89.3 ±5.1 87.4 ±6.1

0.5 102.5 ±4.9 94.8 ±6.7

2.0 96.1 ±4.3 91.8 ±4.9

* 3 CAP

2  CAP

3 APPI CAP

LOD)* ** ***

(ng/g) (RSD, %) (RSD, %)

0.27 4.8 9.4

0.10 2.1 7.3

* LOD 0.1 ng/mL =3

** 0.5 ng/mL 5

*** CAP 0.1 ng/ mL 5

APPI

CAP APPI CAP

CAP

CAP
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:
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