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HPLC-ICPMS
LC/MS/MS
HPLC
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DP



HPLC TSKgel Super I-AP  4.6mme@ x 75mm

DPAA J.Edmonds
PAA AsBe
MAA DMAA As V As
ICP-MS Agilent 7500 LC/MS Agilent LC1100 MSD SL
LC/MS/MS Applied Biosystems API-4000 QTRAP
DPAA
OoDS
DPAA PAA Waters
OASIS HLB PAA

| | 0.1g 0.5¢g

|
| |2M 2mL BSA 8mg 90 x3h

[
| | imL 3mLx2

|
| |N2 100uL 50 x3min 10mL

[
| | OASIS HLB 5mL 10mL

imL 3000 rpmx5 min
70% 5mL 30mM 0.5mL
| | LC/ICP-MS LC/MS/MS
DPAA

Asahipak GS220



LC DPAA PAA

ICPMS LC/MS LC/MS/MS
LC/MS
LC/MS
HPLC/ICP-MS LC/MS LC/MS/MS LC

TSKgel Super I-AP  4.6mm@ x 75mm
30mM  NH4HCOs3
mL/min
40
20u L

LC/MS DPAA PAA

Agilent 1100MSD SL Agilent
HPLC
APCI

m/z=263 DPAA 203 PAA 201 PMAA
m/z=261 DPAA 201 PAA 199 PMAA

Gas Temp 350 C

Vaporizer 500 C

Drying Gas 13.0L/min

Neb Gas 60 psi
Vcap 2,500V
Vcap 2,500V
Corona 2.0u A
Corona 10u A




60 80%

DPAA PAA
pH
OASIS HLB
PAA DPAA
HLB
C18
HLB
PAA
DPAA PAA
100 H PMAA H 120
O PAA

80 | B DPAA 100
80

60 |
60
40 40
20 | 20
0 0

OASIS HLB Sep-Pak  ENVI-Carb  Carboxen 90/10 80/20 70/30 60/40 50/50 40/60 30/70
tcis 1000
/
HLB
OASIS HLB
DPAA PAA
80%
ppb



100mg

'
]

0.1ml |

'

| 10ml \

'

OASIS HLB |

l m

HPLC/ICP-MS

LC/MS LC/MS/MS
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DPAA

DPAA
PMAA DPAA PMAA
SH
DPAA
DPAA PAA PMAA
BSA
BSA
mg
Cd NIES-No.10
DPAA PAA PMAA
70%
PAA PAA
LC/MS/MS LC/MS
HPLC-ICPMS
HPLC-ICPMS
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(M gAs/L) (
(9) (mL)
PMAA PAA DPAA | PMAA PAA DPAA
NIES 10-a+PAAs 0.5040 0.5 14.9 16.0 10.2 79.6 86.3 71.2
NIES 10-a(BG) 0.5055 05 0.0 0.0 0.0
DPAA
DPAA
DPAA 28
DPAA
DPAA PAA PMAA
DPAA
DPAA
100000 —— 0.3mg/kg
—-B--1.2mg/kg
-4 5mglkg
10000 [z—(x—2=—= —=o--5mglkg 14
© @ N A LA A
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>-o-0-0 N\* 4 hs & LA SRS '
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é 1000 q " S
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DPAA

28
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100

10

<o

mg As/ kg wet

0.1

DPAA

A

0.01 \
0.1 1 10

DPAA mg As/ kg/ day

DPAA

0.3mg/kg/day 1.2mg/kg/day mg/kg/day

DPAA
DPAA
DPAA

14

DPAA

0.3mg/kg/day 1.2mg/kg/day
mg/kg/day

DPAA 0.3mg/kg/day NOEL
mg/kg/day 28 10
1.2mg/kg/day

DPAA

PAA PMAA

DPAA
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DPAA

DPAA
DPAA 16
LC/MS/MS
DPAA
LC/ICPMS
DPAA PAA PMAA 92.3+ 3.1 83.9+ 11.4
98.8+ 135 16
LC/MS/MS
PMAA

DPAA PAA PMAA

DPAA
DPAA

1) T. Nakayama, T. Isobe, K. Nakamiya, J.S. Edmonds, Y. Shibata, M. Morita Complexes of
diphenylarsinic acid and phenylarsonic acid with thiols: a 1H and 13C NMR study;,
Magnet. Reson. Chem., in press.

2)
55 41-44 2006.
1) LC/MS
LC/ICPMS 14 2005
2) LC/MS/MS
14 2005
3) J.S.Edmonds
12 2005
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GF-AAS

DPAA

DPAA
DPAA-13C12

Ultrapur

AP12000
TAH-2

DPAA

DPAA
DPAA
GF-AAS
DPAA
DPAA-13C12
DPAA 10mg
10mg 10 mi
( mol/l)
Agilent1100

A 0.1%TFA
—B

0.2 ml/min

25

V|

DPAA
DPAA
DPAA
DPAA
HPLC/MS/MS
DPAA
10ml

Applied Biosystems
DRY THERMOUNIT

Inertsil ODS-3 2.1mmi.d.x 150mm M m

B 0.1%TFA
% 15
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ESI
4.5kV
450
DPAA 263-151.9 DPAA-3Ci2; 275-158.0

0.2g 50ml M
10ml 90

100 ng/ml  0.3ml

ml ml 3,000rpm min
M 17mi 0.5M 20%
ml 40% ml 30
10mi DPAA 50 ml
mi 0.2u m
DPAA 40 ng/ml 1.4 11.4 ng/ml 10 ng/ml
p 1 HPLC/MS/MS DPAA
p 1 HPLC/MS/MS DPAA
DPAA
% No.18 No.44 DPAA
191.8 ng/g 54. 8 ng As/g 195.3 ng/g 55. 8 ng As/g
HPLC/MS/MS DPAA
(ng As/g) (ng As/g) C.V. (%)
No.18 52.7,52.8,55.3, 57.5, 55.7 54.8 3.8
No.44 52.7,58.4,53.7, 56.0, 58.2 55.8 4.6
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1)

2)

3)

2005.

55 9 2006

55 41 2006.
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16 DPAA HPLC/ICP-MS

DPAA DPAA DPAA
17 HPLC/ICP-MS
DPAA (PAA)
PMAA
DPAA PMAA
DPAA PMAA
DPAA PAA
DPAA PAA
PMAA
DPAA PMAA
PDMAO DPMAO
PAA
BDPAO
0.2¢g = viv
mL 60
5,000 rpm = viv
mL 60 5,000 rpm
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0.2g M mL 80

60 5,000 rpm
M mL 80 60
5,000 rpm 10 mL
10g DPAA PAA Nutrient Broth 200mL
HPLC/ICP-MS
Aqusis PLS-3 mL 50% mL
2.5 mM TMA pH2 10 mL
25 mM TMA mL
10 mL
mL 045 uym

p L HPLC/ICP-MS

ICP-MS ELAN DRC-e As:75
HPLC
HPLC/ICP-MS
PAA DPAA PMAA PDMAO DPMAO ICP-MS
Inertsil Diol
HPLC Inertsil Diol 2.1x 150 mm 5um
pH1.5 25175 viv
Inertsil CN-3
HPLC Inertsil CN-3 (1.5x 150mm 5um) 50mM
(pH5.5) 70/20/10 viviv
Inertsil NH2
HPLC Inertsil NH2 (1.5x 250mm 5um) 20mM
(pH2.5) 52.5/47.5 viv HPLC/ICP-MS
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HPLC/ICP-MS

HPLC ICP-MS
Column Inertsil Diol Inertsil CN-3 Inertsil NH2 RF power 1.5 kw
2.1x 150 mm, 5y m 1.5%x 150 mm,5y m 1.5x 150 mm,5y m
Column temp 40 40 Room temperature Plasma gas | 18 L/min
flow
Mobile phase CH3CN/H20(pH1.5) | 50 mM 20 mM Auxiliary 1.3 L/min
= 25/75 (vIv) (pH5.5)/MeOH/CHsCN (pH2.5)/CHsCN gas flow
=70/20/10(v/vIv) =52.5/47.5(v/Vv)
Flow rate 0.2 mL/min 0.1 mL/min 0.1 mL/min Nebulizer 1.1 L/min
gas flow
Injection volume | 5 p L 5puL 5pL m/z 75 As
HPLC/ICP-MS
Inertsil Diol
Inertsil Diol PMAA PAA DPAA
1 8séc HPLC/ICP-MS
1 ngAs/mL 108 ngAs/mL
0.5 ngAs/mL BDPAO
PAA DPAA PDMAO

DPMAO

30000 0

As~OH
OH
PAA
o]

i oO+O
B A5t OH
g OH
ﬁ PMAA DPAA
2
[= 9

10000 (—

g 100 200
Time [sec]
Inertsil Diol HPLC/ICP-MS
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Inertsil CN-3

Inertsil CN-3
DPMAO

10000

PAA

PAA PMAA PDMAO DPAA

HPLC/ICP-MS

BDPAO 10 6 Oséc

PAA

Q000 —
000
FOo0—

BOOO
S000|—
4000 |—
3000

2000 |—
1000

10000

100

PAA  PMAA DPAA

200

Time[sec]

300 400 s00

9000}—
s000
Foo0—
5000
S000—
40001
3000}
2000
1000}

100

200

Time[sec]

PDMAO DPMAO

Inertsil CN-3

Inertsil NH2

Inertsil NH2

200sec
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300 400 500

HPLC/ICP-MS

200sec
200sec
Inertsil CN-3



3000

2000

1000

) 1 | 1
o 100 peduln} 300 Time[sec] 400 s00 G500 oo

DPAA PMAA PAA

BO00

5000

4000 (—

3000 —

2000 —

1000

| | 1 it i

o 100 200 300 400 S00 [={nlu] oo

Time[sec]

TeMA TMAO AB, DMA, iAs MA

Inertsil NH2 HPLC/ICP-MS
DPAA PAA PMAA 98.3 96.7
88.4
DPAA PAA PMAA
DPAA
PAA PMAA
DPAA PAA PMAA 97.1 73.8
128.7 DPAA PAA PMAA
PMAA
Rt DPMAO
PDMAO DPAA PAA

DPAA PAA PMAA 78.7 84.9 106.2
DPAA PAA PMAA
PMAA
DPAA
Rt DPMAO
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1)

2)

3)

4)

1)

2)

3)
4)
5)

6)

DPAA DPAA

60 45 DPAA
PAA PAA
45 15 10 DPAA
PAA
DPAA PAA
DPAA PAA
DPAA PAA

HPLC/ICP-MS

Kinoshita K., Shida Y., Sakuma C., Ishizaki M., Kiso K., Shikino O., Ito H., Morita M.,
Ochi T. and and Kaise T. Determination of diphenylarsinic acid and phenylarsonic acid,
which were degradation products of organoarsenic chemical warfare agents, in well
water by HPLC/ICPMS system, Appl. Organomet. Chem, 19, 287-293, 2005.

54 701-705
2005.

No6 284-290 2005.

Ochi Takafumi, Kinoshita Kenji, Suzuki Toshihide, Miyazaki Kouichi, Noguchi Ayano,
Kaise Toshikazu The role of glutathione on the cytotoxic effects and cellular uptake of
diphenylarsinic acid, a degradation product of chemical warfare agents, Arch. Toxicicol.,
in press

Kenji Kinoshita, Toshikazu Kaise The determination of Arsenic compounds derived
from Abandoned Chemical Weapons, NBC, 2005/6, Chiba
14 2005/6
16
2005/6/30 7/1
11
2005/9
CVAA
12 2005/11

12 2005/11
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7) 12
2005/11
8) Kenji Kinoshita, Ayano Noguchi, C. Sakuma, Y. Seto, Toshikazu Kaise Determination of
arsenic compounds derived from chemical warfare agents, The 2005 International
Chemical Congress of Pacific Basin Societies, 2005/12, Hawaii

-25-






DPAA

certified reference material CRM CRM
CRM

DPAA CRM

DPAA

P-14
12 200
10 15 20
10 759
7509

PMAA MPAA DPAA
700g

15 16g 47
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70%

ng As/kg

200

ID PMAA MPAA DPAA
1 307.9 3.8 20.6
2 110.4 4.3 27.4
3 122.5 2.0 21.7
4 177.6 2.4 37.4
5 114.8 1.6 38.9
6 118.1 1.1 335
7 108.4 1.9 35.2
8 1086.0 5.1 50.1
9 132.3 2.1 235
10 410.7 4.9 23.8
100%
15
300g
150
150
400 g 150
100g 300 g/
=200g/
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P-14

12
200
20
100g
15
A-3
150
25
15 /509
sec
PMAA MPAA DPAA DPAA 0.05 0.06 mg
As/kg PMAA 0.4 mg As/kg
mg As/kg
Lab 1-1 Lab 1-2 Lab 2 Lab 3 Lab 4 Lab 5
) 1M ! / /
(KI+ )
LC-ICP-MS  LC-ICP-MS | LCMS/MS @ LCMS/MS LCMS/MS LCMS/MS
% NA NA NA 9.6% 13% NA
DPAA 0.0461 0.0358 0.061 0.052 0.075 0.068
MPAA 0.022 0.013
PMAA 0.464 0.455 0.38 0.53 0.37
T-As 0.560 : 0.491 (0.4) 0.62
9.7%
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