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Legionella

pH pom  HPC CFU/mI LAMP

(CEU/mI) LAMP

4 6 29.3 23.5-42.0 7.6 7.2-7.8 0.63 0.5-0.8 189  0-932 0 1 0 0
4 5 29.8 24.5-42.0 7.5 7.2-7.8 0.47 0-0.8 145 1-484 0 0 0
4 7 34.4 26.5-39.0 7.5 7.1-7.8 0.20 0-0.8 5,726 13-32,800 0 1 0 0
3 4 2.0 25.5-26.5 7.4 7.2-7.8 0.47 0-0.8 16,897 6-46,000 1 370 2 0 0
1 2 24.8 24.8 7.4 7.4 0.6 0.6 0 0 0 0 0 0
1 2.5 26.5 7.3 1.3 0 0 0 0 0 0

25 1 4 0 0

b: Legionella sp. L-29

36



3 Legionella
LAMP
LAMP
4 5 0 0 0 0
4 6 0 0 la 2
4 4 0 2 0 0
3 4 0 0 0 0
2 3 0 0 1b 1
3 4 0 0 0 1
1 1 0 0 0 0
2 3 0 0 0 0
1 0 0 0 0
31 0 2 2 4
a: Legionella sp.
b: Legionella sp. L-29
1500
1171
1082 1058 ) .
o~ ) ) 884
E 1000 T
¥
34 624
T
. 500
o
a 344
0
Wik L 20 30
¥ Aok (um)
B1.0pm B50.45pm
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s ogd &%
0 P 1 1 1 [ ]
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MS2 Log
10
MS2 o
PACI, O PACI
4 PCR
/ / /
DNA 1 1 oocyst DNA PCR
Std.l 1 24 24 24
Std.l1 2 29 30 30
Std.2 1 25 25 25
Std.2 2 31 32 32
DNA 27+3 28+4 28+4
cDNA 1 0.025 oocysts RNA RT-PCR
Std.1 1 292 368 14,700
Std.1 2 325 423 16,900
Std.2 1 455 692 27,700
Std.2 2 461 707 28,300
cDNA 383+£87 550+180 21,900+7,080
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(a), (b): DNA Std.1; 1 oocyst/reaction

(0), (d): DNA Std.2; 1 oocyst/reaction

(e), () cDNA Std.1; 0.025 oocysts/reaction
(g), (h): cDNA Std.2; 0.025 oocysts/reaction
@)

12a 12b
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13a 13b

13c 13d

14a 14b
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http://www.env.go.jp/council/09water/y090-34/ref02.pdf
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6

Cryptosporidium
Month / year Location / country Est. cases __ Susp. cause
Aug 2001 Nuernberg / Germany 201  Potentially tap water during field exercise among military recruits
Aug-Nov 2004 Bergen / Norway 133 Additive during large giardiasis outbreak
Public rinkng water supply contaminated by sewage or animal waste
Sep 2005 Western Turkey 191  following heavy rainfall
Cyclospora co-infection
Sep-Dec 2005 North-west Wales 218 Public wate_r_supply (the absence of effective treatment to remove
Cryptosporidium oocysts at the water treatment works)
. Public water supply using Lough Corrib (a large lake)
Feb 2007 City and county of 182  Heavy precipitation of histric proportions and the water source
Galway / Ireland . .
reaching the highest level on record
Nov 2010 Ostersund / Sweden 10000  Contaminated water supply
Giardia
Month / year Location / country Est. cases  Susp. cause
May-Sep 2004 Ohio / USA 3-1450 Sewage contaminated groundwater
Aug-Oct 2004 Bergen / Norway 2500 Leaking sewage pipes and insufficient water treatment
Oct 2005 Izmir / Turkey 196  Faecal contamination in public water supply
Toxoplasma
Month / year Location / country Est. cases  Susp. cause
. . i T. gondii (ocular) / probably contaminated supplying water after
Aug 2004-Jul 2005 Coimbatore City / India 249

heavy rainfall

Baldursson S, Karanis P. Waterborne transmission of protozoan parasites: review of
worldwide outbreaks - an update 2004-2010. Water Res. 2011 Dec 15;45(20):6603-14.
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7 30 H23, 24
No. qPCR RT-LAMP qPCR LAMP
(oocysts/5L)  (oocysts/5L) Tt ,min (cysts/5L) (cysts/5L) Tt ,min

1 5 0.32 47 - -
2 1 - -
3 1 0.15 33 - -
4 - 0.36 39 0.28 39
5 2 - - 2.2 -
6 2 0.02 33 -
7 - - - -
8 2 - 1
9 2 1.1 27 3
10 2 - - - - -
11 10 - - 1 14 55
12 222 0.11 33 5 - -
13 2 0.89 30 3 11 37
14 - - - - 3.8 39
15 1 - -
16 -
17 - - - -
18 1.1 31 - 0.82 53
19 3.2 29 5 0.97 39
20 - - - 3 3.2 57
21 23 1.3 39 2 - -
22 - 1.2 30 -
23 - -
24
25
26 - - -
27 33 6 33 -
28 1 3.4 29 3
29 - - - -
30

l

l

l

16
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B
1. M-
1.1
2008 10
1.2
D
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@
@)
1
® NDMA
NDMA
®B
5mm
;
3.8L 7cm 100cm
()
1pum
@NDMA ,
®NDMA
NDMA LC/MS/MS
API3200 LC/MS/MS
@NDMA I N
( NTD WA (1 um) (0-60 min) LCMSMS
—> I N
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2- (
)
3.
( )
PRTR
« ) |
(gr) (9/L)
1 8.9 10  HILIC
L= 20 RPLC
N.N- 13 RPLC
40 10  HILIC
1 16 RPLC
N.N- 13 10 HILIC
13 5  HILIC
11- 13 5  HILIC
(HMT)
4.
( )
4.1
) 27
02mg/L  0.03 mg/L
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4.3
4.4
5. (DCBQ)
( )
5.1
2,6- -1,4- DCBQ
, -LC-MS/MS
12
5.2
D
5 Na
Na NH4Cl
10 mg/L ,
0.25%(v/v)
DCBQ 5 ng/L ,
LC-MS/MS
@)
DCBQ 50 ng/L
(3) : 10 mL
) 10 mL, 5 mL, 2
mL, 1 mL, 0.5 mL, 0.1 mL 0.1 mL
, 0.25%(v/v) 0.1 mL
LC-MS/MS
(3) DCBQ
Zhao D ,
, 0.25%(v/v)
300 mL ,
Sep-Pak Waters
, Oasis HLB 6 mL,

59

500 mg, Waters 2 mL/min
, 10 min , 10 mL
0.25%(v/v)
3 mL 3 , DCBQ
0 ug/L, 2.5 pg/L, 5 pg/L
, 0.5 mL
0.25%(v/v) 1 mL
LC-MS/MS
, LC
, MS/MS
(4)
, DCBQ 8ng/LL
, (3 DCBQ n=5
DCBQ
(n=5) (n=1)
S/N 10
LC
PR Agilent 1200 series LC system
AN Waters ACQUITY UPLC BEH CI8
Column, 1.7 um, 2.1 mm X 150 mm
E=¢i7 22°C
A 30uL
BB (A)  0.25%(v/v)X 1%
(B) 0.25%(V/V)FBUIMA % /) —)v
BEhE o 0~1Imin : 20%B
75 ¥ = | 1~9min : 20—60%B
>k 9~17min : 60—80%B
17~17.5min : 80—90%B
17.5~24.5min : 90%B
24.5~25min : 90—20%B
25~35min : 20%B
it 150 uL/min
MS/MS
5 ABSciex QTRAP 3200
A A VIR ESI %4 F 47
A A AL EE | -4500V
A A PRIRAE | 300C
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#H R 50
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7.1
(
)
(€H)
@)
@
0.1 mg-N/L
0.1 mg-N/L 8
1.0 mg-C/L( 3.0 mg-C/L)
pH7 (5 mM
), 20 24
1.0+0.2 mg-Cly/L
, 5 mM
24
, , Suwannee(
) NOM SW, 10 ,
(b)
(a) , 0.1
mg-N/L.  SW, ;
, Pony NOM
0.1 mg/L

©)

(HS-GC/MS )

20

mL 10 mL
1,1,2- -ds , D
, 35 3

1.5 mL , GC/MS (6890N/5975C,
Agilent Technologies )

7.2
( )
@
)
@
5 mM, pH 6.0 ,
15N 15NHsCl
0.25 mg-N/L ,
4 mg-Clo/LL
30 4 °C
15NCl3
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1. M- NDMA
60
, NDMA 8 ,
1.1 8 NDMA
1 M (NDMA)
26 1
, NDMA ,
NDMA , NDMA,
NDMA ,
NDMA
NDMA 100
160 40 & =] H25:12

140 30

120 20 60

L

40

NDMA
2 100
( )  NDMA 5.6 ng/L , . 0o
NDMA 1.1 ng/L,
2.1 ng/LL , 40 —
, NDMA 2
L] 0 !_‘_‘ L "
NDMA
HBK®IZOWT, GAC
J7 kA By E ()
H 7 HNER (mm) o 200 80 , , |
J& & (mm) 2140 BAC
. GAC
B /K TR (m/hr) 15 GAC
SV(1/hr) 7
- . , ,GAC
PEABRE ] (min) 8.6 105 439 ng/L, 14 33 ng/L
Wi (L/min) 7.85 GAC NDMA
1.3 1.8 ng/L, 2.4 3.4 ng/L
GAC NDMA ,
99
e NDMA [ng/L] BAC
BIRFATK (1) /ALERIK) 5.6
R 1.1
AR 2.1
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AN R (mY/ sec)

AN B(mY/ sec)
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3
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25 10 , 12 , 2

THMFP FP FP FP FP FP
0.036 0.003 0.001 0.001 0.011 0.014
0.064 0.025 0.006 0.002 0.010 0.014 , 1 2
0.042 0.003 0.001 0.001 0.012 0.019
X 0.076 0.042 0.010 0.003 0.017 0.019
0.046 0.012 0.002 0.002 0.023 0.034
0.084 0.025 0.011 0.005 0.029 0.040 ’ 1
0.037 0.004 0.001 0.001 0.010 0.016
o e | TOXFP ToC N/ TOC , ,
0.002 0.005 0.083 1.6 0.4 0.2 y X
0.004 0.009 0.169 2.8 5.7 20
0.003 0.006 0.099 16 1.0 0.6
X 0.006 0.032 0.235 4.2 9.4 2.2 , , 3
0.005 0.013 0.140 14 17 12
0.009 0.020 0.386 4.8 8.4 17 y
0.002 0.006 0.089 1.6 0.7 0.4
20 *
T
25 10 , 12 | +10
*
! 0.0
1 7.01 078 078 C T ¢ 20 9P 20
/S IS v -] R o A Q.94 ' w10
3 0.40 0.04 0.99 . N
4 0.09 0.01 1.00 e
9 0.00 0.00 1.00
-1 =05 0 05 1 .2
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FP [ |
FP I— ,
TOXFP :
FP |/
FP /] 9 0.3 1
FP ]
FP [ ,
FP I
, 2
-1 -05 0 0.5 1
FP ‘ [E— 5. (DCBQ)
FP L ( )
FP |
TOXFP i 12 DCBQ
THMFP 0
FP a I
FP [ 11
ii ::f DCBQ 8-51 ng/L
, 11) 5-275 ng/L
, QSTR DCBQ
12) 200
1 2 ng/L* ,
1 ) 1/10 20 ng/L 3
0.7 , DCBQ I
1
2 : , DCBQ
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5120 o
= 80 ] ?
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2 ngEF g 40 2
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0 A A
0 10 20 30
~oak)L L (mg/L) 3200 d120
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O 0 o]
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’ I 10 pg/L DCIM
0.3 mM 0.1lmM I- 9
T
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Pony , ) ) )

6
P&T-GC/MS
7.2 14)15)16)17)18)19)2(;) 16) 18)
( ) 19) 20)
(€H)
2 ) )
, 230 4
ng-Cly/L 630mL 330 pg-Cly/L » N- -
600 mL ’ 16) 18) 19
1 N-
, CI/N
CI/IN=1 19),
, CI/N 34
, 10.4 ng 13.7 ug
150 mL ;
53 ppm 70 ppm ' J
,9.8ug 129 pg 81%
’ ’ ’ 5%
15 15 6
92%
2 10 10 8%
4 . (2010)2v
° ° HS-GC/MS
, 60
pg-Cle/L 0.28 uM
1uM
@)
38% ,
@ '
1000 pg-Clo/LL 14 uM
P&T-GC/MS TIC

, GC
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[=========- IR NI (ST
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30
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(1)
)

13 Hazard index

Relative potency factor

(PFCA)
(PFDOA)
PFCA
PBPK
1 (TDI)
0.06 mg/L
L/ TDI
DI
95%  TDI 34%
24 5
87

23 3
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Protection Agency: EPA)

(Environmental

(Health advisory: HA)

HA

(ChE)
Hazard index (HI)

factor (RPF)

12

PFCA

Relative potency

(PFCA)
PFCA
PFCA
12
(PFDoA)

81

EPA

13
ChE
HI RPF
23

PFDoA
PFCA

PFCA
(PFTeDA)
(PFHXDA)

PFDoA



(PFOcDA) Exfluor Research Corporation
10mg
10mL ImL
100
PFCA  (2mg/L )
PFC-MXA
2
PFOA-13C2
MPFOA 10mg 10mL
ImL
1000 1pug/mL
0.5M TBAS
TBAS 17.0g
80mL pH10
100mL
0.25M 53g
200mL
MTBE
Elix UVS5
LC/MS/MS
LC/MS/MS Acquity
SDS MS/MS
Xevo-TQMS LC
BEH
C18 1.7pm 2.1 x50 mm A
10mM CH3CN 10:90 B
10 M
A 40 1 A
100 15
15.01 20 40
40 S5pL MS/MS

82

1.5kV 120
350 0.15L/hr
650L/hr 650V
1
PFCA
PFCA
PFCA
PFCA >
PFCs
PFCA
200paL
1pag/mL
400paL
5
pH10 200l 0.25M
L 2
TBAS
2mL 1
10 3500rpm 10
2mL 1
10 3500rpm 10
MTBE MTBE
MTBE
0.2mL
PFCA
10mg 10 L
ImL 100
1mg/L LC/MS/MS
5.

ODS

10pL

TBAS

400
PFCs

MTBE

MTBE
MTBE



TCM

(PBPK )
TCM
PBPK
TCM
TCM
C.
1.
15
23
15 10 10
1010001

&3

23



1)

Tierl 3

2)
EU
European Drinking Water Directive

The Water Industry Act(1991)

Drinking Water Inspectorate,

DWI) The
Water Act(2003) Chief
Inspector DWI

Water Supply
(Water Quality) Regulations 2000

84

DNU ( ), DND (
), BWA ( )
4
2. /
/
EPA Drinking Water Health
Advisory (HA) Program
(95 Health Advisory (HA)



HA (mg/L)

N[L]JOAEL (mg/kg/day) x

X

HA /
One-day/Ten-day HA

(
10 kg

100

16 HA
100
100
(1L/day)

10
20
(7~13)

1) Hazard index (HI)

13

7 HI  0.193
2) Relative Potency Factor (RPF)
(kg) ChE
X (%)
(L/day)
13
1) RPF
1L/kg
RPF
RPF
(NAC)
EPA N-
TDI EPA
ChE
( ) (BMD) = 1.58 mg/kg
(10kg) RPF EPA
(
10 ChE
(1~6) BMD;, EPA
4
5 EPA RPF
BMD, RPF
(MIPC)
(14)
ChE
NOEL 2 mg/kg/day

12 mg/kg/day (LOEL
100 mg/kg/day)
13 ChE
NOEL 1 mg/kg/day
HI RPF 0.5

25 mg/kg/day
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(BPMC)

23.1 208 mg/kg
05 24
ChE
ChE EDs 245
mg/kg
ChE EDsy  27.47 mg/kg
RPF
0.11
( )
EPA
ChE BMDj, = 0.10 mg/kg
BMD,p=1.58 mg/kg/day
RPF  0.06
EFSA
65~241 mg/kg 24
ChE EDs 77.7
mg/kg 24
24 ChE EDs,
(266 mg/kg/day) RPF 34
EPA ChE
BMD,y = 0.36 mg/kg
BMD,=1.58 mg/kg/day
RPF  4.39
EPA ChE

BMD,y = 0.27 mg/kg
BMD,p=1.58 mg/kg/day
RPF  5.85

86

90 2
28 1
ChE
ChE
90
ChE
ChE
90 2
ChE
ChE
350 mg/kg ChE
NOEL 100 mg/kg
NOEL [50 mg/kg ( 24
ChE )] RPF
0.5
13
(367 mg/kg/day) ChE
ChE
2
197~233 mg/kg/day
ChE ChE
197 mg/kg/day
(8%)
90
~ 314 mg/kg/day) 90
(~134 mg/kg/day)
ChE

ChE



(MBPMCO)
ChE
3
28
(943-996 mg/kg/day)
AChE
ChE
ChE
1000
mg/kg «C )
200
mg/kg C )
ChE
8 RPF
0.008 mg/L
ChE
BMDL 0.99 mg/kg/day
100 50 kg 2L/day 10
ChE
0.025 mg/L
ChE
0.326 (0.008 =+
0.025)
4.
PFDoA PFCA

87

0.1 mg/kg/day 0.5 mg/kg/day 2.5
mg/kg/day  PFDoA
PFDoA 1766
ng/mL 5584 ng/mL 251620 ng/mL

1402 ng/mL 8720 ng/mL
197300 ng/mL
PFDoA
PFDoA PFCA
PFDoA 20 1
PFCA

PFOA
PFUdJA

PFNA
PFTeDA

PFDA

PFCA
PFDoA
PFOA PFNA PFDA PFUdA PFTrDA

PFTeDA PFDeA PFUJA PFDoA
PFTrDA PFTeDA PFTeDA
(0.19%) PFNA
(0.05%) PFDA (0.05%)
PETrDA (0.05%)
5.
PBPK
0.06
mg/L 1
95% 4.4
7.1 ug/(kg d) TDI 12.9ug/(kg d)
TDI
0.06% 0.06
mg/L TDI
95%  TDI
0.110 mg/L (1



) 95
12.9 ng/(kg d)
8 ng/lkg d)
12.9 pg/(kg d)
d)
2L/

50
95
50

TDI

TDI

8 ng/(kg
50 kg

34%

20%

1.5

88

30

24



ChE

ChE
NOEL RPF
2. / RPF
ChE (0.326)
/ HI (0.193)
HA HI
ChE
One-day/Ten-day HA RPF
(0.18 mg/L) Ten-day HA
(0.2 mg/L)
One-day/Ten-day 4.
HA
PFCA
PFDoA
PFCA PFDoA
0.5
mg/kg/day 2.5 mg/kg/day
(20 ) 5 )
/ PFDoA
6 13 PFCA
S-111-S- WB
PFUdA (C11)
PFTrDA (C13)
3. — PFDoA
2.5 mg/kg/day
13 HI
RPF 2.5 mg/kg/day
PFDoA
ChE
BMD PFOcDA (C18) PFOcDA
24 2.5 mg PFDoA/kg/day

&9



PFDoA
PFOcDA/kg/day
4000 7000

PFDoA/kg/day

PFDoA

PFCA

53%

3%

65%
L/

1000 mg
PFOcDA
PFCA

0.5 mg
200 mg PFOcDA /kg/day
PFCA (
PFOcDA) 150

95
TDI

2 L/
6 L/

2L/

90

(1)

(2)



13 HI RPF
PFCA
PFDoA
PFCA
PBPK
TDI
0.06 mg/L
L/
TDI
TDI
95%
TDI
34%
F.
1.

Asami, M., Yoshida, N., Kosaka, K., Ohno, K.,
Matsui, Y., Contribution of tap water to
chlorate and perchlorate intake: A market
basket study, Science of the Total Environment,
463-464, 199-208, 2013.

Niizuma, S., Matsui, Y., Ohno, K., Itoh, S.,
Matsushita, T., and Shirasaki, N., Relative
source allocation of TDI to drinking water for
derivation of a criterion for chloroform: a
Monte-Carlo and multi-exposure assessment,

Regulatory Toxicology and Pharmacology, 67,

98-107, 2013.

Matsumoto, M., Yamaguchi, M., Yoshida, Y.,
Senuma, M., Takashima, H., Kawamura, T.,
Kato, H., Takahashi, M., Hirata-Koizumi, M.,
Ono, A., Yokoyama, K., Hirose, A., 2013. An
antioxidant, N,N'-diphenyl-p-phenylenediamine
(DPPD), affects labor and delivery in rats: A
28-day repeated dose test and
reproduction/developmental toxicity test. Food
Chem Toxicol. 56, 290-296.

Takahashi, M., Ishida, S., Hirata-Koizumi, M.,
Ono, A., Hirose, A., 2014. Repeated dose and
reproductive/developmental toxicity of
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repeated-dose toxicity of chemical substances.
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R LOQ .. parent daught
No PECs PECSs abbriviatio (ng/mL tR cone collision ion er ion
)

n mn) ™ M sz )

1 perfluoro-n-pentanoic acid PFPeA 1.00 19 20 10 263 219
2 perfluoro-n-hexanoic acid PFHXA 1.00 2.7 20 10 313 269
3 perfluoro-n-heptanoic acid PFHpA 1.00 37 20 10 363 319
4 perfluoro-n-octanoic acid PFOA 1.00 46 20 10 413 369
5 perfluoro-n-[1,2-"*C2]-octanoic aci PFOA-¥C, 100 = 46 20 10 415 370
6 perfluoro-n-nonanoic acid PFNA 1.00 55 20 10 463 419
7 perfluoro-n-decanoic acid PFDA 1.00 6.3 20 10 513 469

perfluoro-n-undecanoic acid PFUdA 1.00 7.0 20 10 563 519
9 perfluoro-n-docecanoic acid PFDoA 1.00 7.8 20 10 613 569
10 perfluoro-n-tridecanoic acid PFTrDA 1.00 8.6 20 10 663 619
11 perfluoro-n-tetradecanoic acid PFTeDA 1.00 9.3 20 10 713 669
12 perfluoro-n-hexadecanoic acid PFHXDA 1.00 10.5 20 10 813 769
13 perfluoro-n-octadecanoic acid PFOCDA 1.00 11.6 20 10 913 869
LOQ: R:

2
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3 (Tier)
Tier
1: 24
1
( 24 €)) ( ) @
) ©) ,» (D
24
EPA
2:Tier 1 €H)
( 30 €h)
) @
@
3 ©)
3:Tier 1,2 ( (CCR)
1
Tierl 3 10
4
DNU DNU
Do not use for
Drinking, Cooking or
Washing.
DND
Do not use for DND

Drinking or Cooking.

BWA

Boil Water Advice:
Boil before use for
drinking and food
preparation.

BWA
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5.

HA

One-day HA
Ten-day HA
Longer-term HA

Lifetime HA

Concentrations for cancer

(10, 107 and 10°° Risk levels)

10

( 10

100%
100%
100%

100%

RSC factor
(Default: 20%)

10kg, 1L/day

70 kg, 2L/day

RSC: Relative source contribution

6

( )
[mg/L] [mg/L] [mg/L]
1 0.003 TWI: 7 pgkg/week 10% 0.03 (10) 0.012 (4)
2 0.01 TDI: 4 pg/kg/day 10% 0.1 (10) 0.04 (4)
3 0.01 TDI: 4.5 ng/kg/day 10% 0.1 (10) 0.04 (4)
4 0.002 TDI: 0.71 pg/kg/day 10% 0.02 (10) 0.008 (4)
5 -1,2- 0.04 TDI: 17 pg/kg/day 10% 0.4 (10) 0.16 (4)

1,2-

6 0.02 TDI: 6 pg/kg/day 10% 0.2 (10) 0.08 (4)
7 0.02 TDI: 3.5 ug/kg/day 20% 0.1 (5) 0.04 (2)
8 0.06 TDI: 12.9 pg/kg/day 20% 0.3 (5) 0.12 (2)
9 0.03 TDI: 6.1 pg/kg/day 20% 0.15 (5) 0.06 (2)
10 0.1 TDI: 21 pg/kg/day 20% 0.5 (5) 0.2 (2)
11 0.2 TDI: 32.5 png/kg/day 20% 1(5) 0.4 (2)
12 0.09 TDI: 17.9 pug/kg/day 20% 0.45 (5) 0.18 (2)
13 0.08 TDI: 15 pg/kg/day 20% 0.4 (5) 0.16 (2)
14 1 TDI: 96 png/kg/day 40% 2.5 (2.5) 1(1)

15 0.01 TDI: 1.46 pg/kg/day 70% 0.014* (1.4)  0.005~ 0.007*

(0.5~0.7)
16 0.6 TDI: 30 pg/kg/day 80% 0.75 (1.3) 0.3 (0.5)
*: SL/day 2~3L/day
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7.13 Hazard index (HI)

1 (NAC) 0.05 0.0005 0.01
2 (MIPC) 0.01 0.0001 0.01
3 (BPMC) 0.03 0.0004 0.013
4 ( ) 0.005 0.00019 0.038
5 0.04 0.0004 0.01
6 0.03 0.0003 0.01
7 0.08 0.0008 0.01
8 0.02 0.0002 0.01
9 0.03 0.0003 0.01
10 0.005 0.00021 0.042
11 0.02 0.0002 0.01
12 (MBPMC) 0.02 0.0002 0.01
13 0.003 0.00003 0.01
HI 0.193
8. 13 Relative potency factor (RPF)
[ 1 (index chemical)
2 (MIPC) 0.5 0.0001 0.00005
3 (BPMC) 0.11 0.0004 0.000044
4 0.06 0.00019 0.00001140
( )
5 34 0.0004 0.00136
6 4.39 0.0003 0.001317
7 5.85 0.0008 0.00468
8 - 0.0002 -
9 - 0.0003 -
10 0.5 0.00021 0.000105
11 - 0.0002 -
12 (MBPMC) - 0.0002 -
13 - 0.00003 -
0.00806740
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= 05
= Median
<z 44
\\é‘:’ 0.4 )
%‘ 0.3 Median
2 — k 8.0
T 02 -
= / \
S N\
S 01 95%ile 95%ile
&~ ~ - K 12.9
0.0 = ——==—==
0 5 10 15 20
Totaloral-equivalent potentialdose (Dr) [n¥/(kg d)]
1. (TCM) ( PMPS A )
[ TCM =0.06 mg/L, 95% =12.9ug/(kg d) ]
Inhalation Inhalation
Dermal (kitchen) (outdoor)
2% 1% 0%
50%ile 34% 9% 7% 9% l margin .
Oral Oral Inhalation Inhalation )
(water) (food) (bathroom) (residence)
-\
95%ile 34% 10% I 24% I 26%
3% 3% 0%
Dermal Inhalation (kitchen) Inhalation (outdoor)
TDI 12.9 mp/(kg d)
0 2 4 6 8 10 12 14
Total oral-equivalent potential dose (D) [me/(kg d)]
2. TCM ( TCM =0.11 mg/L, 95%
=12.9 ug/(kg d) (TDI) PMPS A )
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25

25

06

LC/MS/IMS

64

03

20
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1/10 1/100 LC/IMS/IMS

GC/IMS
DNPH LC/uV LC/MS
uv MS
LC/MS/MS
10
NIST
GC/IMS
GC MS
1000
GC/IMS
GC-MS
25 1
LC/MSMS
LC/MSMS
DNPH
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ADI

2 DNPH
11) 19 _ -
0 - GC/MS
120 16
84 14
5
PFBOA  24-
DNPH O-(4- -2-
) CNET CEBHA
4-
-3 -5 -124-
AHMT DNPH
LC/MSIMS LC
76
DNPH
LCIMSMS LC
12,1-3)
20
20
3

25 10

14)
HBrO, Hcl O,
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Br 41, 4-2)

cl
(Hcloy)
3-1)
32.39) Cr Cr
3-4, 3-5)
5 GC-MS
100,000
51)
LC-MS/MS
1 52)
Cr
Cr >3
2012 5
54,55)
Cr 2
Cr

Cr
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GC/MS

(TIM,

NIST

57, 59)

GC/MS

56)

GCIMS

(AIQSDB)

AIQSDB

AIQSDB®>® 51

GC-MS

LC/MSMS
11

25 4

GABA

105

2013

1-1

12.
(1)

@)

©)

Q)

Q)

(©)

13

1-5)

2ugl  1/10

1-3

—Q SP standard (Millipore

10 mg

)

0.19 pg/L



10 mL

1000 mg/L
100 pL 15
10 mL 151
10 mg/L
100 puL 1/10
20 pL
200 pL 1/10
10 mL
1/10
0.1 mg/L 0.02
mg/L 0.2 mg/L 1/100
2003
1/100 2
14.
500 mL
LC/MS/MS (Shimadzu Prominence 20 mg
UFLC - LCMS 8030 plus )
ESI
MRM
1-2
2
5
1
5
152 LC/IMSMS
LC/MS/MS 100 uL  LC/MS/MS
20 S/N

13)

20

1-2,

106

1/10



153,
5
LC/MS/MS
5
14
2.
21
0]
()
(3)20 Wi
@02 DNPH
DNPH
100 mL
®)

02¢g

DNPH

107

1000 mg/L
1000 mg/L

©)

mg

100 mL
0.01

mg
22

1)
125mL

)
1.5mL PTF

©)

-DNPH LC 2-

LC/UV

23.

72

100 mL
0.5mL

24,
(1)
10 mL
0.060
0.005 0.060 mg/L



20
mL
()
)
DNPH
25,
2. (1)
DNPH
26,
10mL
()
27,
1) 10

10mL

02mL DNPH 0.5 2. (1) )
20
2 (1
LC +20
0]
10
(D
+20
4 3
10 mL
3.1.
2. (1) 3.1.1
2 3
-189
3.1.2.
2. (1)
MS/MS
2. (1)
LC
Acquity UPLC
10 Waters
IC-Pak Anion HR @ 4.6mmx
75 mm, 64 m Waters
50mM pH10.0
=1 1
0.7mL/min
30

108



20u L
MS
Acquity TQD Waters
ESI
MS/MS  MRM
m/z127 129
m/z111 113
m/z83 85
m/z 67 69
m/z99
101 m/z 83 85
-0 - m/z107
m/z89
3.1.3. MS/MS
TIC
MS/MS
0 10mg/L ImL 5u L
m/z107 m/z89
LC-MS/MS
3.1.4.
Img/L,
40mg/L, 10mg/L,
20mg/L, Img/L,
50mg/L
1p g/L 60u g/L

2.5 g/L 1/10
LC-/MS
3.1.5.
3
1/10
10ng
2
VC 10mg/L,
EDA 50mg/L
4
4,
4.1.
4.3
10 9 1
80
10 pH
6.8 Cr
PDCA
Cr
4.2.
Fe* Fe* Cu®* Ni?%
PDCA
PDCA
M3+
M PDCA , 2
6 4-3)



Cr Cr PDCA ,

520nm Cr
Cro,~

4-4)

Cr
520nm

4.3.

Dionex 1CS-1000
Dionex lonPac CG5A / CSBA
2 mmol/L 2,6
/ 2 mmol/L NaHPQ, /
10 mmol/L Nal / 50 mmol/L
CH,COONa / 2.8 mmol/L LiCH

1.0 mL/min
2 mmol/L
/ 10% / 0.5
mol/L H,S0,
UVD-510 UWV-Vis 520nm
250u L
5 GC-MS
51
GC-MS (CS 5-1)"
n_
Dr.Ehrenstorfer
1 pg/mL
52
GC-MS GC-MS-QP2010

Plus 5975C

MSD
TSQ Quantum GC
GC
MS
5-2
53
™
(TICC)
GC-MS TICC

(National Institute of
Standards and Technology NIST)

”AMDIS  (Automated Mass spectral
Deconvolution & Identification System)” ver 2.71
> AMDIS
GC-MS

AMDIS
NIST
NIST
AMDIS
2
GC-MS
58)
AMDIS



54.
AMDIS
n- (C9~C33) (PTRI)
1,000
( 54 2
(PPCPs)
52
58)
CAS No PTRI
55.
5-1
551
GC-MS 52
(DFTPP)
(US EPA Method
625) MS CS
n_
AMDIS
TICC Net
CDF AMDIS CS
n- (C9~C33) PTRI
TICC
PTRI
1,000

552

GC-MS 52
n_
NIST
Net CDF
AMDIS CS n-
PTRI
TICC
1
LC/MSMS
11
LC/MS/MS
LC/MS/MS
1-6
100 pg/L
12,
121
13 14

111

CS
GC-MS

TICC

(C9~C33)

1-1

1-5

10 pg/LL
LC/MS/MS

12



122
1-7 1-10
1/10
5
120%
1/10
1/100
3
3
2
21
-DNPH LC

9.0

ODS

10

2-1 LC
DNPH
10
1/100
20
70 22
-DNPH
1/10
1/100 -DNPH
RSD, 0.005 0.080 mg/L
v*=0.998 ¥*=0.997
25%
30% -DNPH
23,
DNPH
0.1 100 mg/L
DNPH
-DNPH
EPA method 554
-DNPH
75

DNPH
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24.

DNPH H DNPH
DNPH pH
-DNPH
pH 100 72 80
-DNPH
pH3 28 8 76
DNPH
10mL
20 005 0.5mL
DNPH
20 28,
10mL 02mL
DNPH
25. DNPH -LC
0.005 mg/L
DNPH
DNPH
0.002 0.0008 mg/L
0.006 0.002 mg/L
0.01 mg/L
9413 DNPH
14 94+12 13
DNPH
26.
1/10
4 DNPH
16 3
27.

-DNPH 29,

113

28

76
28
20

DNPH

JIS

0.08mg/L



-DNPH LC/MSMS
LC/UV
LC/MS/MS

ESI

25kV

40V

10V
LC/MS/MS

LC/UV
LC/MS/MS
2-2
0.0017 mg/L
mg/L LC/UV

-DNPH
0.005 0.060 mg/L

¥*=0.998 v*=0.998

0.01 mg/L

97 4
93 2

LC/MS/MS LC/UV

LC/UV
ng/L

LC/UV

0.0026

LC/MS/MS

LC/MS/MS

3.1.
MS/MS
MS/MS
3-1-1
81
m/z127
m/z129
cv 40V
CE 15eV
m/z129
160
m/z111 m/z113
m/z111
m/z113
3-1-2
m/z83 85
50V CE 15eV
%0 m/z67 69
3-1-3
3B 37
m/z99
cv 50v CE
160
85
3.2.
MS/MS
MS/MS 3-2
10u g/L

79

m/z127

MS/MS
35 37

cv

MS/MS

101
15eV
m/z83

MS/MS



33

LC MS

3-4

0.998
0.998 0.99%4

0 50u g/L

10

3.4.
1p g/L
3-1

LC/MS/MS
3-4

3-3

MS

MS/MS

LC-MS/MS
r

LC/MS/MS

115

LC/MS/NS

IC
100
LC/MS/NS
1
1/4
4,
Cr 100 g/L
1p g/L
9 Cr
100mg/L
Cr 3.5
Cr 5.9
Cr
Cr 2
Cr
Cr
Cr 0.14%
9 Cr
Cr
Cr
g/L Cr
Cr Cr

4-1

1p g/L



PTRI

5 GC-MS CS perylene-d,  PRTI
PTRI
GC-MS >3
52.MS
GC-MS
GC-MS
2
GC-MS
PTRI MS PTRI
MS
AMDIS
MS US EPA
Method 625
51 GC-MS-QP2010 Plus 5975C
GC MSD MS
TSQ Quantum GC
DFTPP
Van PTRI 52
1) TSQ Quantum GC
PTRI
GC-MS-QP2010 Plus
5795C MSD
7 MS
5-5
PTRI 53 AMDIS
PTRI 4 GC
AMDIS ( MS
5-3) PTRI
PTRI AMDIS
1 mL (50
PTRI ) lpg

AMDIS
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)JAMDIS
53 Minimum match
factor
” 40, s 5-13) PTRI
50 Component
width 77 CS n-
Adjacent peak
subtraction
“Two” 19 Sensitivity  “High”
“VeI-y Hi gll”
Shape requirement ~ Resolution
97 ) 3
(ImL)  lpg

Shimadzu GC-MS-QP2010

AMDIS

5-6
Component width
54.
AIQS-DB
57,59)
AIQS-DB

GC-MS

AIQS-DB
60 ( 51 3
GC-MS MS
TSQ Quantum GC
AIQS-DB  AMDIS
pentachlorophenol  trans-nonachlor
MS
2
MS
GC-MS-QP2010
Plus 5975C MSD
AIQS-DB
AMDIS
AIQS-DB
AIQS-DB
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55

TICC

Methamidophos

( 53B)

LC/MSMS

20
LC/MS/MS

1/10 1/100

(1)DNPH

ODS

LC/MSMS

@

LCUvV

1/10

(©)
LC/UV

LC/MS/MS

mg/L

@
LC/UV
0.01mg/L

70

Q)

118

DNPH

10
-DNPH
10
LC/UV

LC/MS/MS
0.08 mg/L

0.005 0.080 mg/L

¥ 0997

0.005 0.60
¥ 0998

LC/MS/MS

15



(6)DNPH
DNPH 4
28
20
DNPH -
19
19
3
/
LC-MS/MS
ESI
1. LC/NS/MS
3
10
2.

0.5u g/L 0.5u g/L 0.05u g/L
10p ¢g/L(1/20)
600u g/L(1/1200)
25u g/L 1/500
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4. PC-IC

Cr Cr

50p g/L  Cr
o/L
5 GC-MS
NIST

AMDIS

GC-MS

1,000

IC

1y

GC-MS

GC-MS
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2)

3)

4)

5)

52, pp155-161,2013.

o)
(2013.731
LC/MS/MS
(20138.1
).
GC/MS
LC/MS/MS
2013 (201394
GC/MS
25
(2013.10.25 ).
LC/MS/MS

50

22
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6)

7)

8)

9)

10)

11)

12)

13)

14)

(2013.11.8

).
50
(2013.118
).
(@]
HPLC 48
LC/NMS/NS
50
p.202-203
2013.11
GC-MS
%)
(2013.8.1 ).
LC/TOF-MS
1
2
(2013.8.1 ).

Development of Wide Use GC-MS Database
for Non-target Analysis, Kiwao Kadokami*
and Keizo Kawase, Asianalysis XII
(2013.8.23 ).

LC/TOF-MS

(2014.1.23 )

(2014.2.3

)
LC/TOF-MS



(2014.3.1 )
15) LC/TOF-MS

47
(2013.3.18 )
1
2
3
1-1) (2013)
25 3 28 0328

4 7
http://www.mhlw.go.jp/topics/bukyoku/kenkou
/suido/hourei/jimuren/dl/130328-3.pdf

1-2)

(2014a)
LC/MS/MS
27(1), 3—19.
1-3)
(2014b)
LC/MS/MS
14) 2012
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24 9 6 (2012

http://www.mhlw.go.jp/topics/bukyoku/kenkou
/suido/hourei/jimuren/dl/120906-1.pdf

1-5)
(2013)
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21 60.
1-6) (2010)

2 10 18
http://www.env.go.jp/water/sui-kaitei/kijun/rv/a

15_ethiprole.pdf
1-7) (2008)

20 11 25

http://www.env.go.jp/water/sui-kaitev/kijun/rv/t
03 tefuryltrione.pdf
1-8) (2010)

2 6 22
http://www.env.go.jp/water/sui-kaitei/kijun/rv/h

35 fenoxanil.pdf

2-1)EPA METHOD 554, 1992.

2-2) , , 2012, 74,
p55-60.
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3-1) California Department of Health
Services,
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water / Pages / Perchlorate history aspx

3-2) , , 50(4), 184
(2009)

3-3) , , 30(7), 361
(2007)

3-4) National Research Council, Health
implications of perchlorate ingestion,
National Academies Press (2005)

3-5) , , 8,659 (2011)

4-1) 2010
p755

4-2) 2011
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(2012)
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DNPH

5 GC-MS
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2010

CAS NO.

5- -1-(2,6- 0,00 -p- )-4-

C13HyCLF3N40S
397.2
181587-01-9

164.5
164.5
9.1x 10*Pa 25
9.2x 10° ug/L 20
Ki'%c=54 160 (25 )
logP,w =2.9 (20 )
1.54 g/lem® 20
(PH4 5 7 25 ) 121 (pH9 25 )

6.46 2.0

pH5 24 26 730 W/m® 290 800 nm
0.2 1.3

248 252  765W/m> 300 800 nm

1-2.

2008

CAS NO.

2-{2- -4- -3-[( -2-
) ] b -1,3-

C20H23ClO;S

442.91

473278-76-1

113.7 1154
163

<1.0x10” Pa

1.06x10° pg/L
6.42x10" pg/L
5.75x107 pg/L

20

pH2 20
pH7 20
pH9 20

Kfoe=108 1226
logPow =19 (pH2 25+1 )

1.42 g/em®  20+1

(pH4 7 9)
257 365 49.7 W/m> 300 400 nm
48.1 1333 49.7 W/m> 300 400 nm
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1-3. 2010
N-(1- -1,2- )-2-(2.,4-
)
C15Hi3CIhN,O;
329.23
CAS NO. 115852-48-7
69.0 71.5
240
2.1x 10°Pa 25
3.07x10% pg/L pH6.8 7.8 20
Koe=450 700 25
/ logPow =3.53 pH7.0 82 25
1.2 g/em® 20
> (H5 7 9 50 )
49 40.2
25 8.19% 10° W/m® 280 800 nm
41 34.0
25 8.19% 10-3 W/m> 280 800 nm
1-4.
D (ng/L)
(mg/L) (ng/L) (ng/L) 1 2 3 4 5
03 0.01 0.1 1 005 01 03 1 2
06 0.002 0.02 0.2 0.01 0.02 006 02 04
64 0.02 0.2 2 0.1 02 06 2 4

125



1-5.LC/MSIMS

Shim-pack FC-ODS

2.0 mm [.D. x150 mm, 3um
A 5 mM
B 5 mM
B5% (0 min) — B45% (4 min) — B75% (24-27 min) — B5%
LC (27.1-40 min)
0.20 mL/min
40°C
5°C
100 pL
ESI
+4.5 kV (ESI ) -3.5kV (ESI )
MS 1.5 L/min
10 L/min
(DL) 250°C
400°C
1-6. LC/MSMS
ID -
(min) (M2 (m/z)*
03 ESI- 20.55 394.80 > 330.85 394.80 > 329.75
06 ESI+ 8.47 459.85>442.85 459.85>340.85
64 ESI+ 25.33 328.85>301.90 328.85>86.10
*:
1-7. Na
(%) RSD,
ID
(ng/L) 1 2 4 5 (%)
03 1 100 92 108 96 88 97 8
06 0.2 97 88 94 85 71 87 12
64 2 111 105 102 100 91 102 7

126



D (%) RSD,
(ug/L) 1 2 3 4 (%)
03 0.1 93 70 114 91 76 89 19
06 0.02 132 88 115 105 81 104 20
64 0.2 109 127 82 87 73 96 23
1-9. Na
D (%) RSD,
(ng/L) 1 2 3 4 (%)
03 1 99 95 103 94 93 97 4
06 0.2 107 94 89 77 81 89 13
64 2 102 102 101 94 90 98 6
1-10. Na
(%) RSD,
ID
(ug/L) 1 2 3 4 (%)
03 0.1 98 92 112 67 68 88 22
06 0.02 128 98 91 77 80 95 21
64 0.2 109 99 100 94 83 97 10
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125000 {464 85428 85(%)

100000

75000

50000

25000
0

50000 J1:464.85>304.85(+)

40000
300003
200003
10000

04

200000

1500004

100000

50000

0

100000 §

75000

50000

25000

01

157320.205301 85(%)

14:329.20>86.00(+)

200000 5
150000
100000

50000

0

5,394 805330 85(-)

125000
100000
750007
500007

25000

/5:394.805329.75(-)

5.0E+5
4.5E+5
4.0E+5
3.5E+5
3.0E+5
2.5E+5
2.0E+5
1.5E+5
1.0E+5
5.0E+4
0.0E+0

LC/MSMS

%

y =224111x + 609.61
R?=0.993

128



6.0E+4

5.0E+4

4.0E+4

3.0E+4

2.0E+4

1.0E+4

0.0E+0

1.4E+6

1.2E+6

1.0E+6

8.0E+5

6.0E+5

4.0E+5

2.0E+5

0.0E+0

y =92340x - 274.83
R?=0.8652

03 04

y = 283559x + 8381.9
R?=0.995

1-4.
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2-1 -DNPH LC

LC/UV

2000
TSK-Gel ODS 80T 120T 4.6 mm I.D. x 250 mm, 5pam,
40
55 45,v/v
1 mL/min
100 L
365 nm
LC/MS /MS
2695 Separetion Module -Ultima PT (
Xbrige C18 (2.1 x 150 mm, 3.5pam,
40
45 55, v/v
0.2 mL/min
20l
ESI
25 V
40V
120
400
85 L/hr
550 L/hr
650 V
SRM
(m/z) HCHO 209, CH;CHO 223
MRM

10V
(m/z) HCHO 209, CH,CHO 223
(m/z) HCHO 163, 151, CH,CHO 163, 151
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0.01 mg/L

4000
3 1
'g 2000
f=4
jo
5
NS, N L .
0
T T T T T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
4000
3
z
i) 2000
2
L
S
'\...__.,_..,._W./ﬂ’\fw T N
0
T T T T T T T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time [min]
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0.01 mg/L

100+ 7.41
5.40
EX
3.33
e U e N BASALAR  d B
2.00 4.00 6.00 8.00 10.00 12.00
100+ 3.34
3.31
3.38
3.41
3.27
3.50
-DNPH
3.53
2 /
. 5.40
0 L A I B R B SN RN BRSNS — Time
2.00 4.00 6.00 8.00 10.00 12.00
2-2 IMS/MS
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3-1 1u g/L
(Ipg/L ) RSD%) RSD%)
104.7 7.9 8.3 o
VvC 95.8 4.8 5.2 o
EDA 92.8 5.0 5.9 o
95.9 472 6.1 o
70 120 25 30
3-2 60u g/L
(60pag/L ) RSD%) RSDY%)
104.2 4.7 5.6
VC 101.3 1.0 2.8
EDA 995 2.1 3.9
98.1 2.8 49
70 120 25 30
3-3 2.5u g/L
(2.5p19/L ) RSD%) RSD%)
107.8 2.2 3.9
VC 99.8 1.6 3.9
EDA 995 2.4 4.4
101.6 1.6 3.8
70 120 25 30
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3-4 LC/MS/MS 3
|iTiED Lo/ MS A MSEY Fhrog) #a
1. 25 110w g/LIIC-PCIE) 1180ng/l 99 2%
2 IEERE 6200 g/LIICHE B10wa/L 98 4%
3. Bis EEE 13 0e/LOCES 13umg/L 100.0%

4045 A1 ¥81E 1053/1 881

#LCAMEAMSIE S LT T ST dhIsi A R
wad: 2) MWAEEA 1) DAFEE x 100 (%)

4 Scan ES-
2.03e6

100 127 VY 100
",
i ~-.x\\\ 128 B
2 w 16
\ 160 O
\
i lf\_/ g- l'
i "r
769 969 | 769 989 |
LN ) ] N . f
261.419880  M&igeqll 1129 1369 1549 177jf 1969 251419380 T43)igcq]| 1129 [laso 1549 1770 P69
O rrrrrrr T T et Mz O-brrrrrre ':_,se"ﬂ"'"l'ﬂl
0 40 60 80 100 120 140 1604450 200 20 40 60 80 100 120 140 160 18p) 200
\‘\_,/ ( : /
~
S=Bayghters of 127ES- 4 Daughters of 120ES-
bt @Eg et e 113 o
= s A -
FEEA A i O 1233
2] ]
Wy 96.9
190 12538 810
3 5043 - lar7 1250
NP3 sersis soses |39 el le}? A7 21 706 i P N
i Lad Wbl Bk bk bt bl ikl el kiekd Bk bbbl L bbbl bl b Lkl Lbold bl sl L Im'I W U T 1 T U T U T T bbbl o | T T T | L) T 1| Ll 1 lm"a
30 40 50 80 70 &0 00 100 110 120 130 140 30 40 50 60 70 B0 90 100 110 120 130
3-1-1 MS/MS
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1 Scan ES- 1: Scan ES-
1007 @ 24266 o0 29 24265
F #
oo 8% ) 160
1264 1268
583 || %9 ‘ 669 || o0
49 %3 136.9
24998050 | ||| |99 1igo| VB suts #9415 L_ﬂ 19881150/ 89 1519 Yrag 1989
B e S T TSR me 0 I\ | Reowarll B0 100 FRL L'Li S Jad .=|I -
- 80 100 120 140 20 40 60 | B0 100 120 140 160 80 200
+Jaughters of B3ES- 2. Daughters of 83ES-
W @ T 100, 69 18168
= [N “~
EE{T/ ﬁnn}’rj_-/
829
= =
849
510
529
864
3% "’-233'Ja 502 Gfl?' N 701 806 4 99 3'!';3 | 80.3
AR RARAERARARARAR AR R o T U2 o baa e
AP a0 e b e i 0 10 0 50 70 80 90
3-1-2 MS/MS
- B Scan ES-
& Scan ES- - & aL:‘.F:“
1004 @ 0677 100, e 9467¢7
= =
101
3011] 160
o7 1 a1
3245153 satger 180T [ 10 4499 168149 6 285253 621691 19120 V[P0 19 qas
y il oot | T i s el bt | il o] el gt Kok | miz il bl add | I_'I Uingide gkl ek ol bt bkl ek ks bbb sl i blehle Mhokdd Mgl ! M
a0 40 50 60 70 80 90 100 110 120 130 150 30 40 5 60 70 80 90 100 110 120 2Eo
&Layghters of SES- 1 Daughters of 101ES-
N @ 35283 100, @ -
(=3 ~ =7 -
EEAA A4
= ]
870
il 9.0 i W
pl21s 202 32 51501810 560 B ma Y HEaws [ w03 |ms waP09i00s,%Y | PEMY o1
YT NGRS RAALS \ALS RALLS LALRI RAMLS SASES Lina) sidannenes uinss nnsay noa T IR et AR L RS _— mz
20 &0 %0 N 50 0 80 90 100 110
3-1-3 MS/MS

135



4: MRM of 1 Channel ES-

5 IC (IS_Perchlorate)

100+ gbggﬁ TIC (IS_Pe ijrlgiei
= WIEFRRET O —F miz107-89 ﬁk :

I N

LA AL IR R B I B I T

200 400 6.00 800 1000 = 1200 = 1400
g7 3. MBEM of 4 Channels ES-

TIC (Perchiorate)
100 o) ' 5 B5e!
391 BEFERE mfz99-83 A\
U _.-/ -
U BLILELIL NN IR ELI NLULELILE BLLILEL IR LRI NI ALE LI I BURLELELE BUSLILELE ILELELIL DU

200 4.00 6.00 8.00 10.00 12.00 14.00

2. MRM of 4 Channels ES-
100 578 TIC l_'.,ﬂJl'i'F]_.H_:

e% | 5z mz83-67

0 L B I

(=]
n

80

IIIIIIlrIlII-IIlIFIlIIIII!IlrlllIlIl[IlIIIII!IlIIII lIlrIIIIl

200 4.00 6.00 8.00 10.00 12.00 14.00
1. MEM of 4 Channels ES-
454 TIC (Bromate)
100 A " 165€5
% \ 25 mizl 27111

0 A ,jl".,,,,[,. T TiMe

200 4.00 6.00 6.00 10.00 12.00 14.00

32 LC-MS/MS
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BIEEE mizoo RO
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500 10.00 1500 20.00 2500
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5.00 16.00 1500 2000 25,00 30.00
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" spo 1000 1800 2000 2500 3000
i 67 ) o nc
Br- img/L A0 i Br-m/z79, 81
0 : . - T : - : -
500 10.00 15.00 20.00 25,00 3000
100 HSO, mfz 97 #8imn e
50,2 40mg/L | £,
U500 000 4500 20,00 25.00
100 M SCN- m/z 58
SCN- 10mg/L - BOVUEPRVCO”. .. S O — ;
500 10.00 15.00 20,00 2500 30.00
Ue:al] ﬁl.-?:' NO3- mf"z G2
NOS- ZDmg’rL L o o BN Tr AT LU PR B i B B S T Time
500 10.00 15.00 2000 2500 30,00
2 8 anr ES
. -
T 2 N .22. m/z 46
- == : — — T : — : -
NO; 1mg/L 500 10,00 15.00 20.00 25,00 30,00
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C | SDmg!L pr :.-,1 | m,fZSS.. a7 g
b T T T T T T T T T T T Time
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3-3 LC MS
i
i EIEEE r=0998 / SRR r=0.998
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T / g 3u|:|:
& &
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1004 = 4 .
3 FEE TR 0.5 pgl 100 EE TR 0.5 ol
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oo S0 i00 150 200 20 300 350 400 450 sS00 oo 50 i00 150 200 250 300 350 400 450 sS00

0
oo BIEFREE r=0994
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E EinE
£ an
II:IJ:I: EE—FEE 0.05 |.LgfL
I:”:I_|||||||||||||||||||||:'F'D
oo 0 100 150 200 250 300 350 00 450 SO0

137



4-1

Cr

100 1

uv2

0550+

0500+

0450

0.400+

0350

0300

0250

0200

0150

01004

0.050

201401243 6 #12
mAU

/5.89

-Cr

00

100p g/L Cr
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51 GC-MS

Chemical Check item Criteria

Decafluorotriphenylphosphine (DFTPP) Spectrum validity Mass spectrum of DFTPP should
meet the mass intensity criteria of
EPA method 625.

trans-Nonachlor Mass spectrum of nonachlor
should be the same as that of
standard.

Benzidine, Pentachlorophenol, Inertness of a Benzidine, pentachlorophenol

2,4,6-Trinitrotoluene, column and a GC and 2,4-dinitroaniline should be

2,4-Dinitroaniline inlet liner present at their normal responses,

and extreme peak tailing should
not be visible.

4,4'-DDT Inertness of a GC Degradation of DDT to DDD
inlet should not exceed 20 %.
liner
n-CoHyg - n-Cs3Hegg, n-Octanol, Stability of Determination amounts of these
2,6-Dichloroaniline, 2,6-Dimethylphenol, response compounds should fall in 95 %
2,6-Dichlorophenol, Tributylphosphate, confidence limits of the mean
Tris(2-chloroethyl)phosphate, Benzothiazole, values.

Butyl  benzylphthalate, trans-Nonachlor,
Dimethyl  phthalate,  2,4-Dinitrotoluene,
2,3,5,6-Tetrachlorophenol,

1,2,4,5-Tetrabromobenzene, Atrazine,
Chlorothalonil (TPN), Di-n-butyl phthalate,
Triphenylmethane, Thenylchlor,

Bis(2-ethylhexyl)phthalate, Nitrobenzene,
2,6-Dimethylaniline,

52 GC-MS
GC-MS GC-Quadrupole MS
[GC]
Column J&W DB-5 MS (30 mx0.25 mm i.d, 0.25 pm film)
Column oven temp. 40 (2min)-8 /min-310 (5 min)
Injection temp. 250
Injection mode Splitless, 1 min for purge-off time
Carrier gas He

40 cm/s, constant flow mode or

Linear velocity constant linear velocity mode

[MS]

Interface temp. 300

Ton source temp. Recommended temp of GC-MS
Ionization method EI

Tuning Method Target tuning for US EPA method 625
Mass range m/z 45 to 600
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53 AMDIS

Group Item Setting
Minimum match factor 40
Only reverse search ON
Use RI Calibr. Data
Identif. Type of analysis +
Internal Std
RI window 5+0*0.01RlI
Level Infinite
Maximum penalty 100
Component width 7
Adi
Deconv. Sﬂl?)i?’gtt:t?gr? “ Two
Resolution High
Sensitivity High
Shape requirements Low
54
Compound Number
Compounds consisting of CH 194
Compounds consisting of CHO 157
Compounds consisting of CHN 113
Compounds consisting of CHS 19
Compounds consisting of CHP 8
PPCPs 14
Pesticides 456
Total 958
55 PTRI PTRI (%)
PTRI QP-2010 5975C TSQ
Plus MSD Quantum GC
0~1.0 68.4 50 74.1
1.1~2.0 20 28.4 12.1
2.1~-3.0 8.3 18.3 5.2
3.1~4.0 3.3 3.3 8.6
4.0~ 0 0
PTRI
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56 AMDIS
Number of Number of Number of
Sample ) ) Detected number ) o
spiked chemicals false negative false positive
Tomato 97 97 0 23
Glebionis
. 97 95 2 22
coronaria
Green peas 97 96 1 20
ImL lug
@ PTEI library
(n-CiaHag to n-CszFes)
Measure a check standard
Lleasure a gample
Ileasure a new chernical
3 Find n-alkanes and update
* their BT in the database
Convert a measurement
file to a MNet CDF file
[lext
}l Target library
_ _ containing PTRI
Identify a substance using h
and mass spectra of
ET and mass spectra
1 compounds
q:Icﬂ.entificl‘gu',pr;,;b_ *_,,?Reg},ﬁtra_non> .
* :
¢ Comparison to standard spectrum | 4
(eg. NIST M2 database)
PRI
Yes
- — L Cormron flowr
T T :ldentification flow
o Yes " Registration flow
51
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M

(DFT
, B: NIST

Mass Spectrum of Sample

(A) TNT

Mass Spectrum of database

(B)
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