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Reverse Transcription Kit with RNase Inhibitor
Applied Biosystems

cDNA cDNA
TagMan Universal Master Mix Il, no UNG Applied
Biosystems  Distilled water
PCR Applied Biosystems
7,300 Applied Biosystems
)
PMMoV
B 100-
2,000L PMMoV 2018
5 7 11 2019 1 7
B 100-200 L
100-200 L
-MF 100-400 L

~MF : PVDF 0.1 pm
100-2,000 L 4-6L/min
:2um
pH95 15% w/w 0.05M
2L
pH HCI 35
2,500 x g 15
UF :300kDa 20
mL [ ]
pH9 015M
[
] [ ]
[ ] PMMoV
B
PMMoV
Log Log[Cu/C] Cu:
PMMoV C PMMoV
B3
D
2002-2018
B 30 CVB3:8,CVvB4: 9, CVvB5: 12, E11: 1
@)
BGM
10)
96 5
MPN 1
©)
CvB3 CVvB5 E11
33
UV 254 1



0.3 mg/L

83%

Continuous quench flow system
Torii et a. under review

1
10 mM pH 7.0
22+£1°C 5x103
—10° MPN/mL
C.
C1 PMMoV
@) 21
Gll 2019
10 0.45-10 ym
10% 5%
2.1-34 3.2 log copies/L
2020 1 48%
3.8 log
copies/L
30
12 2019-2020
13)
Glli
0.45-10 pm
A
67 81% 4.3log
copies/L 3.8 log copies/L
A
A

A
t P<0.01
A
PMMoV
81-95% 4.9-5.11og copies/L
PMMoV
A
t P<0.01
PMMoV Gll
A 2019 10
2020 1 2018 1
N =105
PMMoV
Gll
Gll PMMoV
A
PMMoV
A
RT-PCR
A
A
23
21
3 3
Gll
A PMMoV
A PMMoV
3 I J
N PMMoV

54-59 57-6.2 5.7-6.4log copies/L



0.5log
PMMoV

c2 -MF

L)
PMMoV

copies/mL

10%3-21 copies/mL

PMMoV

PMMoV

PMMoV

:1.0log

PMMoV
PMMoV
PCR
PMMoV 100421
PMMoV
PMMoV

10017 copies/mL

PCR
PCR
-MF
101106 copies/mL
-MF
-MF
0.6-1.5lo0g
MF

21

)

1.0log
-MF
PMMoV

PMMoV

-MF
llog

C3

4 log
CvB3 CvB4

MS2
: 100%
30-60%
[ ]
MS2
]
50-80%
PMMoV
PMMoV
PMMoV
5
MF
2)
-MF 1.0 log
B
1.0 log
B
A
CT
CVB5 05 24 min/L
E1ll 05 min/L
B
4log



CT

0.14-2.4mg min/L

17
CVB5
2.3
CVB5
> CVB3~CVB4 >Ell
4log
UV 254 23-30 mJ/cm?
13
4log CT
0.10-0.45 mg
sec/L 45
E.
PMMoV
Gll
10%
2.91og copies/L 48%
3.8 log copies/L
A
67 81%
3.8 4.3 log copies/L PMMoV
81-95% 4.9-5.1 log
copies/L
PMMoV
PMMoV
B PCR -
MF PMMoV 0.6-15
log 1.0 log
B -MF
PMMoV
UV 254

1)

2)

3)

4)

5)

6)

22

56
B35 2019

54
386 2020

Shirakawa, D., Shirasaki, N., Yamashita, R.,
Koriki, S., Matsumura, T., Matsushita, T., Matsui,
Y. Evaluation of virus removal efficiecy in an
actual drinking water treatement plant by using a
novel virus concentration method and pepper mild
mottle virus as a process indicator. Water and
Environment Technology Conference 2019, Suita,
Japan, 1314 July 2019.

54
2020/3/16-18

27
2019/11/8-9



8-37 2019
S, Itamochi M, Katayama H. Intra-
Enterovirus B and intratypic variability in free
chlorine resistance. 67
03-4-12 2019

7) Torii

8)

54
1-E-12-1 2020
9) CQFS
29 2020
10) Torii S, Itamochi M, Katayama H. Variability of
free chlorine resistance among Enterovirus B
strains leads to insufficient inactivation in
drinking water, 20th International Symposium on
Hedth Related Water Microbiology, Vienna,
Austrig, 2019.

1) Symonds, E.M., Nguyen, K.H., Harwood, V.J.,
Breitbart, M. Pepper mild mottle virus: A plant
pathogen with a greater purpose in (waste)water
treatment development and public health
management. Water Res. 144, 1-12, 2018.
Shirasaki, N., Matsushita, T., Matsui, Y. and Murai,
K. Assessment of the efficacy of membrane
filtration processes to remove human enteric
viruses and the suitability of bacteriophages and a
plant virus as surrogates for those viruses. Water
Res. 115: 29-39, 2017.

Shirasaki, N., Matsushita, T., Matsui, Y. and
Yamashita, R. Evaluation of the suitability of a
plant virus, pepper mild mottle virus, as a

2)

3)

23

surrogate of human enteric viruses for assessment

of the efficacy of coagulation-rapid sand filtration

to remove those viruses. Water Res. 120: 460-4609,

2018.

Cromeans, T.L., Kahler, A.M., Hill, V.R.
Inactivation of adenoviruses, enteroviruses, and
murine norovirus in water by free chlorine and
monochloramine. Appl. Environ. Microbiol. 76,
1028-1033, 2010.

Thurston-Enriquez, J.A., Haas, C.N., Jacangelo, J.,

Gerba, C.P. Inactivation of enteric adenovirus and

feline calicivirus by ozone. Water Res. 39, 3650

3656, 2005.

Gerba, C.P, Gramos, D.M., Nwachuku, N.,
Comparative inactivation of enteroviruses and
adenovirus 2 by UV light. Appl. Environ.
Micrabiol. 68, 5167 LP— 5169, 2002.

Sanjuan, R., Nebot, M.R., Chirico, N., Mansk

y, L.M., Belshaw, R. Viral mutation rates, J.

Virol. DOI;10.1128/JV1.00694-10.

Miura, T., Gima, A., Akiba, M. Detection of

norovirus and rotavirus present in suspended and

dissolved forms in drinking water sources. Food

Environ Virol. 11(1), 9-19, 2019.

Katayama, H., Shimasaki, A., Ohgaki, S.
Development of avirus concentration method and
its application to detection of enterovirus and
norwalk virus from coastal seawater. Appl
Environ Microbiol. 68(3), 1033-9, 2002.

10) Torii, S., Hashimoto, T., Do, A.T., Furumai, H.,
Katayama, H. Impact of repeated pressurization
on virus removal by reverse osmosis membranes
for household water treatment. Environ. Sci.
Water Res. Technol. 5, 910-919, 2019.

11) Meister, S, Verbyla, M.E., Klinger, M., Kohn, T.
Variability in disinfection resistance between
currently circulating Enterovirus B serotypes and
strains. Environ. Sci. Technol. 52, 3696-3705,
2018.

12)

4)

5)

6)

7)

8)

)

30 55-63 2019



13)

020 2 19
go.jp/niid/jaliasr-noro.html

2019/20 2
https:.//www.niid.

24



J OY94 )LRGIEE

>

[%]

0

[logio copies/L]

#
) 2
B < B
.0 Q0
- N
e {\; °
(2} (2}
£, a2
o
ND 1 2 3 4 5 6 7 ND 1 2 3 4 5 8 7
PMMoV:EE [logs, copies/L] PMMoV;E [logy, copies/L]
PMMoV 2018 1 2020 1
105
B. |
100 4 7 7
n4 |7 o10 01 n4 |7 o10 01
80 - = ®] i M
.% 5 4
60 - f% al
40 T3
2 4
20 A
L. §
] | | ] | | I"
J ‘ N NoV GlI ‘ RVA ‘ PMMoV
J D. N
71 77
n4 |7 o10 01 _ n4 a7 o10 01 —
6 — oy 6 ]
5 M s s
4 3 4
3 = 3
2 2
1 1
" | | [ " | | I"
NoV GlI ‘ RVA ‘ PMMoV —‘ NoV GlI ‘ RVA ‘ PMMoV
PMMoV A:
B~D: I J N NoV Gill: Gl RVA:

25



log

log(copies/mL)

Woro

2018/5/30 2018/7/20 2018/11/13 2019/1/25 2019/7/26

B

log
w

MF

26



(BAC)

HPC
B.
J-Stage
CiNii Google
HPC
2008
A
HPC 2000 CFU/mL
Bl /K~ RimlZE D £ T
6
G ) 2 )
2—~3 L
2019 5—9 12
8
1—-2L 0.2 pm

27



DNeasy PowerWater Kit (QI-
AGEN) DNA DNA
Legionella pneumophila (
L. pneumophila ) PCR
1, 2)
PCR StepOnePlus™
RealTime PCR System (Applied Biosystems)

18SrRNA 3)
( AQ-201 )
1~10 mL
R2A
, 20
7
21
C. D.
1
BAC
4) BAC
Pseudomonas Bacillus
Micrococcus 57
BAC
BAC
BAC HPC
89  BAC
(GAQ)
L. pneumophila  GAC

L. pneumophila

L. pneumophila
10)
BAC
BAC

BAC

BAC
BAC

BAC
Acanthamoeba Mycobacterium

Hartmannella vermiformis

12) BAC
BAC
2
1
HPC
HPC
HPC
27~150 CFU/mL
2000 CFU/mL

HPC

HPC

28

GAC



HPC
HPC
3
2 L. pneumophila 18S
rRNA
( D
1
2,3 57, 43% (
4—~6) 100%
L. pneumophila LOQ
14~75%
18SrRNA 1~
3 14~38% 4—~6
100%
HPC
2 0.4 mg/L
1 LOQ
0.9~1.2 mg/L 70%
gPCR
E.
El
BAC

BAC

HPC

HPC
HPC
04
mg/L
F.
G.
l) 1 ’ )
, 54
, p. 53, 2020.

l.

1) Lu, J, Struewing, I., Yelton, S. and Ashbolt, N.
Molecular survey of occurrence and quantity of Le-
gionella spp., Mycobacterium spp., Pseudomonas
aeruginosa and amoeba hosts in municipal drink-
ing water storage tank sediments. J. Appl. Micro-
biol., 119(1), 278- 288, 2015.

2) Nazarian, E. J., Bopp, D. J., Saylors, A., Limberger,



3)

4)

5)

6)

7)

8)

9)

R. J. and Musser, K. A. Design and implementation
of aprotocol for the detection of Legionellain clin-
ical and environmental samples. Diagnostic Micro-
biology and Infectious Disease, 62 (2), 125-132,
2008.

Thomas, V., Herrera-Rimann, K., Blanc, D. S. and
Greub, G. Biodiversity of amoebae and amoeba-
resisting bacteriain ahospital water network. Appl.
Environ. Microbiol., 72 (4), 2428-2438, 2006.

30(1) 49-56 1994

Camper, A. K., LeChevallier, M. W., Broadaway,
S.C., and McFeters, G.A. Bacteria associated with
granular activated carbon particlesin drinking wa-
ter. Appl. Environ. Microbiol., 52, 434-438, 1986.
Brewer, W. S. and Carmichael, W. W. Microbial
characterization of granular activated carbon filter
systems. Journal of the American Water Works As-
sociation. 71, 738-740, 1979.

Tobin, R. S., Smith, D. K., and Lindsay, J. A. Ef-
fects of activated carbon and bacteriostatic filters
on microbiological quality of drinking water. Appl.
Environ. Microbiol. 41, 646-651, 1981.

17(9) 575-578 1988

44 247-254 2007

10) Sharma, H. Colonization of Granular Activated

Carbon Media Filters by Legionella and Hetero-
trophic Bacterial Cells. Masters Thesis, Arizona
State University, 2014.

11) Li, Q. Yu, S, Li, L., Liu, G, Gu, Z., Liu, M., Liu,

Z.,Ye Y., Xia Q. and Ren, L. Microbial commu-
nities shaped by treatment processes in a drinking

12)

13)

14)

water treatment plant and their contribution and
threat to drinking water safety. Front. Microbiol., 8,
2465, 1-16, 2017.

Wang, H., Pryor, M. A., Edwards, M. A,
Falkinham 111, J. O. and Pruden, A. Effect
of GAC pre-treatment and disinfectant on
microbial community structure and oppor-
tunistic pathogen occurrence. Water Res.,
47(15), 5760-5772, 2013.

Edagawa, A., Kimura, A., Doi, H., Tanaka,
H., Tomioka, K., Sakabe, K., Nakajima, C.,
and Suzuki, Y. Detection of culturable and
nonculturable Legionella species from hot
water systems of public buildings in Japan.
J. Appl. Microbiol. 105(6), 2104-2114, 2008.

Bargellini, A., Marchesi, 1., Righi, E., Fer-
rari, A., Cencetti, S., Borella, P., and Rovesti,
S. Parameters predictive of Legionella con-
tamination in hot water systems: associa-
tion with trace elements and heterotrophic
plate counts. Water Res. 45(6), 2315-2321,
2011.

15) De Filippis, P., Mozzetti, C., Amicosante, M.,

D'Alo, G. L., Messina, A., Varrenti, D.,
Giammattei, R., Di Giorgio, F., Corradi, S.,
D'Auria, A., Fraietta, R., and Gabrieli, R.
Occurrence of Legionella in showers at rec-
reational facilities. J. Water Health, 15(3),
402-409, 2017.

16) De Filippis, P., Mozzetti, C., Messina, A.,

17)

D'Alo, G.L. Prevalence of Legionella in re-
tirement homes and group homes water dis-
tribution systems. Sci. Total Environ., 643,
715-724, 2018.

Ghanizadeh, G., Mirmohamadlou, A., and
Esmaeli, D. Predictive parameters of Le-
gionella pneumophila occurrence in hospital
water: HPCs and plumbing system installa-
tion age. Environ. Monit. Assess., 188(9),



536. 2016.

18) Volker, S., Schreiber, C., and Kistemann, T.
Modelling characteristics to predict Le-
gionella contamination risk - Surveillance of
drinking water plumbing systems and iden-
tification of risk areas. Int. J. Hyg. Environ.

Health., 219(1), 101-109, 2016.
19)

92(5),

678-685 2018.

20) Wiik, R. and Krovel, A.V. Necessity and ef-
fect of combating Legionella pneumophilain

okt 5
(0.1~0.3 mg/L)

ok =6
(0.1~0.5 mg/L)

21)

22)

Bokithez 2
(0.6~1.2 mg/L)

municipal shower systems. PLoS One., 9(12),
e114331, 2014.

Pierre, D., Baron, J.L., Ma, X., Sidari Ill,
F.P., Wagener, M.M., and Stout, J. E. Water
quality as a predictor of Legionella positiv-
ity of building water systems. Pathogens,
8(4), 295, 2019.

Duda, S., Baron, J.L., Wagener, M.M,, Vidic,
R.D., Stout, J.E. Lack of correlation between
Legionella colonization and microbial popu-
lation quantification using heterotrophic
plate count and adenosine triphosphate bio-
Environ.

luminescence measurement.

Monit. Assess., 187(7), 393, 2015.

okt =4
(0.1~0.3 mg/L)

okt 3

(0.9~1.1 mg/L)

BoGH (B 1)
(0.9~1.1mg/L)



32



2008

Edagawa et al. (2008)*?

Bargellini et al. (2011)**

De Filippis et al. (2017)*
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/LAMP
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HPC DEV R2A R2A R2A
36 'C-44=+4 hr . . . .
° . + +
HPC 90 °G-44t 4 hr 20 °C, 7 days 37 °C-48 hr 36 °C, 5 days 35+0.5 ‘C, 483 hr
100 CFU/mL 30
HPC | HPC(20 'C) ®d&hHY 64% HPC
( +DNA) HPC HPC
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1. 2018
Al 2,340
A2 5,800
Bl 390
B2 850
Ci 720
c2 JARUS-XIV 380
D1 1,650
D2 500
2. 2019

El 100
E2 1,610
F1 240
Gl 390
H1 1,150
11 540
12 810 uv
J1 270
J2 2,850
K1 3,620
K2 7,002
L1 1,700
L2 7,600
M1 2,230
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ci1 -* 0O 0 0 o 0 oO 0 0% 0 0o 0 0 O 0 11%
Cc2 0O 0 0 o 0 oO 0 0% - 0 0 0 0 O 0 11%
D1 . 0 0 0 0 O . 0 22% - . 0 0 0O 0 33%
D2 0O 0 0 0 0 oO 0 0% - 0 0o 0 0 o 0 11%
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/L
6 7 9 10 11 10 11

EL [48 o 0 0 o0 2% O 0 0 0%
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11 0 0 0 0 0 0% O
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32 o - - 0 - 0% O

K1 0o 0 0 0 0 0% O

K2 0 0 0 0 0 0% O

L1 0 0 0 0 0 0% O

L2 0o 0 0 0 0 0% O

M1 0 0 0 0 0 0% O
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1
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TDI 30 ng/(kg day
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LC/MS
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41 35
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6 10
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Aldrich)
LC-Orbitrap/M S(Q Exactive Thermo
Fisher Scientific) NOM
7.
5 (
)
(Mn?") HAAFP

62

HAAFP 10 mL
10
50 mg/L)
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CDOM
A 2 A
523
THMFP  CDOM
1 THMFP
1 R? 0.87 n=525
THMFP
THMFP
524
EEM
PARAFAC
4
2.95 3 THMFP
THMFP
0.81 n=66
4
THMFP
52 0.68
521 CDOM n=17 0.86 n=27
EEM THMFP
PARAFAC CDOM THMFP 1 n=20 2 n=10
5 4 THMFP
2009
5
12 3
4 5
1 2 45
3 6.
PLFA SRFA 8 12
522 CDOM DCBQ uvas4 (D
2 NOM
CDOM 82 DCBQ
89 NOM
4 uvas4 SRFA
DCBQ
, 2017 PLFA
1 2
NOM PLFA
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35-DCQC QC
QC SRFA
35-DCQC QC
SRFA
DCBQ PLFA
DCBQ
DCBQ
PLFA
60%
PLFA
LC-Orbitrap

2 van Krevelen diagram
DCBQ

50%
385
aromatic index Almod
Baalousha 2018

116 541 311
6 38 Cs Ce Cg Co
CHNO
55% CHNOP 27%
3
DCBQ
NOM

LC-Orbitrap/MS

7.
4 HAAFP

4

HAAFP
(
) 4

HAAFP

HAAFP

MCAAFP, DCAAFP, TCAAFP
1 ng/L

ng/L HAAFP
cis
trans- DCAAFP
HAA
E.
BCAcAm DBAcCAmM
HACAmMs
DBACAM
WHO
0.2 mg/L
DMP DMP DMP
GAC
1,3,5-
GAC



EEM
THMFP
PLFA SRFA uv254
DCBQ
UV s PLFA DCBQ
PLFA
HAAFP
MCAA
HAAs
HAAs
HAAFP
F.
[56] 2017,
53(11), 69-79.
LC-
MS/MS 2,6- -1,4-
2015 38 67-73
28
2016
710-711
2009

80(4) 419-426.

Baalousha, M., Afshinnia, K., Guo, L. Natural organic
matter composition determines the molecular
nature of silver nanomaterial-NOM corona.
Environ. Sci.: Nano, 2018, 5, 868-881.

67

Patriarca C., Bergquist J., Sjoberg P.J.R., Tranvik L.,
Hawkes JA. Online HPLC-ESI-HRMS Method
for the Analysis and Comparison of Different
Dissolved Organic Matter Samples. Environ. Sci.
Technol. 2018, 52, 2091-2099.

G.
H.
1
2
1
NOM
2,6- P DCBQ
54
2020 50
2
LC-MS/MS

2019 776-777

3 Naka T.,KosakaK., Asami M., AkibaM. Removal
of  halobenzoquinone  precursors  during
ozone/biological activated carbon process. 1WA
Specialist Conference on Natural Organic Matter
in Water 2019. 2019, C-4-4.

4 TadaY., OkutaE., Cordero J.A., KosakaK ., Echigo
S., He K., Funaoka H., Kurata A., Itoh S.
Characterization of trichloroacetic acid precursors
originated from raphidophytes using HPLC
fractionation. IWA Specialist Conference on
Natural Organic Matter in Water 2019. 2019, D-6-
3.

5 J.A. Cordero

54
2020 52
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TPN
NCl3
NCl3 NCls

GClolfactometry GC/O
22 86%
SPME

SPME

TON TPN NCl3
20 400 TON
NCl3
NCls
TPN

GC/IMS

GC/IMS

GC/O

pH
NCls

SPME
%

10
28

30
NCls

TPN
NCl3
TPN

71




3
olfactometry, GC/O
Matsushitaet d., 2017
1.
TPN
11 TPN
GC/O
TPN Total Purgesble
Nitrogen TON
GC/O
TPN 3%
NCls 30
TPN
NCls
GC/O
2. GC/olfactometry
2.1 GC/O
2.2
GCIMS

72

GC/

GC/O
SPME

100%

SPME



3.1
, Zhang et 4.
(2012)
25 pg/L
GCIMS
B.
1.
TPN
NCl3 11 TPN
1 TPN
NCls
40 mg ClJ/L
2015 336 nm
£=190M cm?!
NC|3
TPN 005 0.4mgCly/L
DPD
TPN 2. GC/olfactometry
2.1
21.1
TON TPN NCls
SPME

3.2 GCIMS

73



GC/IMS DBCM
SPME
SPME
GC/IMS SPME
SPME
SPME
100°C
GC/MS 20mL
GCIMS
GC/MS
GCIMS
0.5 pL
10 yM Milli-Q
0.2um
PTFE SPME
2.1.3 GC/O
GC/MS 10
2.12
Sec- 8B ,
PAN 2
DR iBB
TBM , p- pCM
135 TMB |, p-
pXL BN
BA
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11

Milli-Q
05 pL

SPME

GC/IMS

SPME

A J

5mL

50 mg-ClJ/L

2L
10



SPME
1 SPME
GC/O
2.2
2
24 1 mg-
ClJ/L
24
4 8
GC/MS
4 20
4
3.
3.1
3.11

Milli-Q Academic A10 Millipore

Elix Millipore

3.1.2

5 uM
24h
24h 1.0+0.2mgCl/L
pH 7 5mM 20
TPN NCl3

3.1.3
TPN  TNM-1
TOC-VCSN
, 2015
TON , 2009

NCls HSGC-MS  Koskaetd.,
2010 DPD/FAS

3.2 GC/MS

Zhang et
a. (2012)

GC/IMS
40mL  10M
1.6mL
0.4 mL 30

10M 2mL
80°C 30

18.5% pH 55
10mL

3mL 005M
0.1 mL
GC/IMS 3



TPN
NCl3 TPN
NCl3
pH NCls TPN
NCls
TPN
1.1 TPN
NCl3
TPN
2 3 NCl3
TPN 3 58
81 26
34
NCl3 TPN
NCl3
NCl;  TPN
TPN
TON TPN

2. GClolfactometry

2.1
21.1
4 p-
1 10 50
GCIMS
50
50 GC/IMS
50
X
1

21.2

SPME

PAN

SPME

22
86% %
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2.1.3 GC/O

GC/O
10
28

#1 #9

2.2

SPME-GC/MS

10

NCl3
GCIMS

3.1
3.11

6

20
TON
TON
8
35

N- N,N-

7
TON
TON 100

NCl3 30 pg Clo/L

400

170



TPN 15 25ugN/L 8

TPN NCl3
TPN NCI3
TPN
TON
3.1.2 NCls TPN
NCl3
8 NCls TPN TON
3.2 GC/MS
NCl3
TPN TON 10
n- Sec-
2 t-
NCl3
NCls t- 4
NCl3 0.01 mg/L
GC/MS
TON 10 4
35- N-
N,N- 8 D.
1. NCl3
NCls NCl3
pH NCls TPN
9 TPN NCl3
8
TPN
TON
TPN
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2.

SPME
GCIMS
SPME
1
SPME
22
86% %
GC/O
10
28
30
20 400TON
TON
NCls
NCl3
8
NCl3
TPN
TPN
NCl3

79

E.

TPN

GCIMS

GC/IMS

Kosaka, K., Seki, K., Kimura, N., Kobayashi, Y.

and Asami, M. (2010) Determination of
trichloramine in drinking water using
headspace gas  chromatography/mass
spectrometry, Water Science & Technology:
Water Supply, 10, 23-29.

Matsushita, T., Sakuma, M., Tazawa, S., Hatase,

T., Shirasaki, N. and Matsui, Y. (2017) Use
of gas chromatography-mass spectrometry-
olfactometry and a conventiona flask test to
identify off-flavor compounds generated
from phenylaanine during chlorination of
drinking water, Water Research, 125,
332-340.

Zhang, H., Ren, S, Yu, J. and Yang, M. (2012)

Occurrence of selected aiphatic amines in
source water of magjor cities in China,
Journal of Environmental Science, 24(11),
1885-1890.

(2015)

, (2017)
,99(8), 2-12.

(2009)



TON

, , 78(1), 2-12. , , 33(3), 97-99.
3 : : :
F , (2020) GC-O
Orhitrap
G. 54 ,
1.
2. H.
1) ’ ’ ’ ’
, (2019) 1
2.
3.
842-843.
2) b b ) )
, (2019)
1. TPN
2 1 2
mL mL/min min M mL
P250 P40
250 200 15 0.01 160-2501 16-40 20
% 0.0001M — 0.01 M
2.
A B C D
11 7.7 3.6 41
pH 7.3 74 75 7.5
150 152 91.0 109
1110 843 390 686
236 150 29.0 120
2.0 17 0.79 15
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3. GC/MS

GCMS-QP2010

290°C

DB-5MS (30 m x 0.25 mm x 0.25 um)

1.5 mL/min

120 °C (3 min) — 220 °C (5 °C/min) — 290 [ (10 °C/min) — 290 °C (5 min)

230°C
4.A GC/O
1 , 2! , 3:
RT’ AlB DIE|F|[G[H|I|J
min
#1] 0.7 2 1 3(2
#21 0.9 1 2 3(2
#3115 1 1)1
#4| 2 1 3 412
#5] 2.3 1 1 1154
#6 | 2.4 213 B 8|3
#7| 3 2|6|6|6]3 3|26 6
#8 | 3.1 111 313
#9] 3.8 6|16[13[6]2 6]129]| 6
#10| 4.2 2 211
#11| 4.6 3 2 2| 1)10(5
#12| 4.7 3|11 2|2 8(4
#13| 5.2 3 2 3[1]11]5
#14| 5.5 1 1)1
#15| 5.9 1 1)1
#16| 6.1 1 1)1
#17| 6.3 3 1 2 63
#18| 6.9 2 211
#19| 7.4 2 2 (1
#20| 7.6 6 3|3 14| 4
#21| 8.6 3(3 1 713
#22] 9.1 2 1132
#23| 9.5 1 1)1
#24] 9.6 3 3|1
#25(10.2 3 2]15]2
#26(10.3 1 1)1
#27(10.5 3 3(1
#28]11.6 2 2] 1
18|10 20|28|18|20|14]|13|15
10] 5 s|8|7]6l6[6]7
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o
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1,000,000)

77.00 (1.00

1,0171.00 (1.00)

0.9
08
07
06]
05
0.4
03]
02

0.1

1185.00 (1.00)
1198.00 (1.00)

199.00 (1.00)

H3C_NH2

2
H3C_C NH2

0.0~

9.0

95

10.0

10.

86

T
115

T
12.0

T
125

T
130

135




PFOA

PFOS
PFOS

10

[

(ng/L)]

PFOA

saRfD
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2 L/day

Niizuma et al., 2013
Akiyama et al., 2018

Nishikawa et
al., 2019 3

4)

5,6)

51 26
47

(Environmental
Protection Agency: EPA)
(Health advisory: HA)
Human Health Benchmarks for Pesticides
(HHBP)

19 9
15
[Subacute Reference Dose; saRfD (mg/kg/day)]
saRfD

[ (mg/L)]
6 saRfD
3.

PFOA

PFOS
PFOA PFOS
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B. EDtotar [1g/day]

1. EDtotalzDoralx RoraI+DinhaIationx Rinhalation+DdermaIx Rdermal (5)
(Roral : [hr/L]
Rinhalation - [hr/l-] Rdermal -
[hr/L]D
3)
D
15" [L-equ/day]
Doral = wa Iw (1)
I:)inhalation = Cax Qalvx texp (2) IEDtotal = wa Ive.;qux Roral (6)
wa Askx pr texp
D =
dermal 1000 (3) 1"'6 CW
Dorar : [ug/day]
Dinhatation : [Ug/daY] Deermar = I\?un =
[Ug/da}’] Cu: [pg/L] LK gX QapyX texpx |:ainhalation_'_'A‘skx pr texpx Rdernal @
I, : [L/day] Ca : [pg/m3] Roral 1000 Roral
texp - [hl’] Ask N [sz] 7
Kp : [cm/hr]) Ca K 4 R
1-1. K 4
K'
8)
Ca = Cw X K.d (4)
10 L
K g (10 ~ 60 pg/L) (10 ~ 80
[ (ug/m?) / (ug/L) ] ng/L)
40 ° C
2)
9 P&T-GC/MS
10)
D - -GC/MS
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23 ~ 43

K" g

1-2. R

1 7 50 pg/L 5
¥ 200 pg/m 0.1 ~1.0 hr
0"~ 3 pg/md

11) 12)

Subacute RfD: saRfD

saRfD 1

NOAEL
(UF) saRfD UF 10
10 NOAEL
UF
6 saRfD

90

mg/L

HA  HHBP 100
2 50 kg
2 L/day 10 kg
1 L/day
3.
PFOA
EPA :ATSDR
FSANZ
EFSA
C.
1.
1-1. K 4
K'
1 2 K' 4
K
K ¢ 0.92
¢ D
13)
K ¢ 0.92

K

PFOS
us-



15
(mE o y=0.92x.,-
£135 .
Zl3 10 & o
94§§(}
L0 i
P .
M o
0 L .
0 5 15
K’y pg/m3
ug/L
1. Ky
1.
Unit
L Pa/mol  5.62><10° 3.65><10°
m/s 1.02><10° 1.05><10°
m/s 8.71><10°% 8.87><10%
0.568 0.576

1
K [ ug/L j
2. Ky 9 Kg
2.3
Roral Rinhalation Rdermal
[hr/l]  2.06x<104 1.13x<10* 1.06><10*

[L-equ/day]
(=] ©

N

1-2.

55%

90 100

50%

1-3.

50 95%ile
95%

95%ile

L/day

4 L-equ/day

TDI

91

50%ile
60%

10 pg/L

6

saRfD

7 u g/kg/week

4.5 L-equ/day
95%ile

2 L/day

5 pg/L

saRfD
Tolerable Daily Intake



7 u g/kg/week
PTWI 50kg
1 2L
10

0.003 mg/L

PTWI 1

1y g/kg/day saRfD 100

0.03 mg/L

0.01 mg/L
0.003 mg/L 3

0.0005 mg/L

0.0005 mg/L

NTP 1993 F344 2

NOAEL
1,000

1.9 mg/kg/day UF
D1 1.9 p g/kg/day

NTP 1993
6

F344

LOAEL  0.23 mg/kg/day
POD(Point of Departure) TDI
U g/kg/day UF 300:LOAEL 3
JECFA
BMDL10

0.7

BMD
/kg/day
0.06 mg/kg/day

0.11 mg

JECFA POD

UF100 PTWI 4 p g/kg/day
JECFA BMDL10
POD
0.06 mg/kg/day  UF100
saRfD 0.6 p g/kg/day
100
0.02 mg/L
0.01 mg/L 0.0005 mg/L
12
4 p g/kg
142
NOAEL DI
50 kg 2L 10
0.01 mg/L
UF
NOAEL
3
NOAEL 4
M g/kg/day  saRfD 100
0.01 mg/L
0.04 mg/L 0.01
mg/L 4
0.05mg/L
0.01mg/L 10

92



15
1986
JECFA TDI 3.5u g/kg/day PTWI
25u g/kg/week
3.5u g/kg/dayx 50kgx 10%+ 2L

0.01mg/L( 2010
JECFA PTWI 25
neg/kg / 1Q 3
3 mmHg
PTWI
2010
10p g/dL
4u g/dL
2019
1986 JECFA
DI 100
3
0.01 mg/L
4
0.001 mg/L
DI

93

VSD

NOAEL LOAEL BMDL
LOAEL 4.3 5.2 p g/kg /

4.0 4.2 p g/kg / 1Q

NOAEL 3.0 4.1y g/Kg

/

NOAEL 8.8 11.1 p g/kg

NOAEL 4.1 4.9 u g/Kg
NOAEL 5.0 12.1 u g/kg
BMDLOL 9.7 13.5 u g/kg /

0.130 0.674 pg/kg 7/

2013
0.315 p g/kg /
NOAEL BMDL

/

BMDLOS

/

/



NOAEL BMDL

POD

0.001
mg/L

BMDL10
0.11 mg/kg/day
DI

POD UF100
1.1 py g/kg/day
DI L

50 kg 60 0.02 mg/L

Wistar 5
1) 0 0.07
48 mg Cr(V1)/kg/day
0.7g/L

0.79g/L 0 4.8
28

NOAEL 4.8
mg/kg/day

15
500 ppm O

Wistar
“D 0
Cr(V)/kg/day 30
ppm

73 mg
500

LOAEL 73 mg/kg/day

SD 24 48
1) 0 15 50 100
100 ppm=2.1 400 ppm=8.4 mg
100 ppm=2.5 400 ppm=9.8 mg

400 ppm
Cr(Vl)/kg/day

94

Cr(Vl)/kg/day 9
400 ppm MCV
NOAEL

MCH
2.1 mg/kg/day
19 9
0 20 ppm O 3.7 mg
Cr(Vl)/kg/day 10
20 ppm ALT

Wistar

LOAEL 3.7
mg/kg/day
F344/N 10

1) 0 62.5 125
250 500 1,000 mg/L 0 1.7 3.1 5.9
11.1 20.9 mg Cr(V1)/ kg/day 0 1.7
3.5 6.3 11.5 21.3 mgCr(V1)/kg/day

14 62.5 mg/L
MCV MCH

LOAEL 1.7 mg/kg/day

F344/N 14

LOAEL1.7 mg/kg/day

POD UF1000(LOAEL UF10)

saRfD  0.0017 mg/kg/day
TDI 1.5

100

saRfD

0.04 mg/L
0.02 mg/L 0.02 mg/L
60 DI

1.5 saRfD



6

2
3.

EFSA
5 6

US-EPA
PFOA
CD-1 PFOA

:ATSDR

PFOA

PFOA

FSANZ

PFOS

1.1 0 1 3 5 10 20 40
mg/kg/day 1- 17
GD18 1- 19
1 mg/kg/day
40 mg/kg/day
20 mg/kg/day

5 10 20 mg/kg/day

3 mg/kg/day
1 mg/kg/day
6 Lau et al,
2006
12
EPA
1 mg/kg/day  LOAEL
PFOA AUC 17
LOAEL 1 mg/kg/day
38.0 mg/L
(HED) 38.0 mg/L CL:0.00014
L/kg bw/day 0.0053 mg/kg/day
RfD HED  UF300( 10 3
LOAEL 10) 0.00002 mg/kg/day (20

ng/kg/day)

PFOS PFOS
US-EPA Crl:CD(SD) PFOS
86.9 4-7 PFAS 8.4 0.1 0.4
1.6 3.2 mg/kg/day 2
1.6 mg/kg/day
F2 0-0.4 mg/kg/day
NOAEL FO
0.1 mg/kg/day F1 0.4 mg/kg/day
NOAEL NOAEL
F1 1.6 mg/kg/day

98.9%

95



0.4 mg/kg/day
F2 0.4
mg/kg/day

(Luebker et al., 2005a) PFOS
0.4 0.8 1.0 1.2 1.6 2.0

mg/kg/day

(Luebker et al., 2005b)

C57BL/6/Bk1
PFOA

mg/kg/day 5 8

(96%) 0

0.3

0.3 mg/kg/day

Onishchenko et al., 2011)

13 17

Koskela et al., 2016

ATSDR
LOAEL

2 0.3 mg/
PFOA
AUC 21
HED
0.000821 mg/kg/day
POD UF300(

:10)

M g/mL

LOAEL

kg/day

8.29

:10
3x 10°mg/kg/day 3

ng/kg/day MRL

PEOS

EPA  Luebker 2005a) 2
F2 0.4 mg/kg/day
NOAEL 0.1 mg/kg/day
PFOS AUC 84
NOAEL 0.1 mg/kg/day
6.26 mg/L
(HED) 6.26 mg/L
CL:0.000081 L/kg bw/day 0.00051
mg/kg/day RFD  HED  UF30(
10 3) 0.00002 mg/kg/day (20
ng/kg/day)
PFOA PFOS HA RfD:0.00002
mg/kg/day
90th 0.054L/kg
20 0.000074 mg/L
0.07 u g/L PFOA  PFOS
RfD
0.07 pg/L PFOA PFOS
ATSDR(Draft)
PFOA

96

2
EPA

ATSDR  Luebker
0.4 mg/kg/day

2005a)

NOAE
mg/kg/day
AUC
7.43 y g/mL

84
HED

(Luebker et al., 2005a)

L
PFOS

0.1

0.000515 mg/kg/day

POD  UF30(
:3) MF10(

2% 10° mg/kg/day 2 ng/kg/day
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MRL



FSANZ

PFOA

Lau et al, 2006 EPA

FSANZ Lau (2006)

3 mg/kg/day

NOAEL 1 mg/kg/day EPA
PFOA AUC

17 NOAEL

1 mg/kg/day 35.1 mg/L
US-EPA HED
0.0049 mg/kg/day  POD DI POD
UF30( 10 3) 0.00016
mg/kg/day (160 ng/kg/day)
70 kg 2L/day
10 560 ng/L
PFOS
2 (Luebker et al., 2005a)
EPA
FSANZ  Luebker 2005a 2
0.4 mg/kg/day
NOAEL 0.1 mg/kg/day
PFOS AUC 84
NOAEL 0.1 mg/kg/day
7.14 mg/L US-EPA

CL:0.000081 L/kg bw/day HED(0.0006
mg/kg/day) POD DI POD
UF30( 10 3) 0.00002

mg/kg/day (20 ng/kg/day)

70 kg 2L/day 10
70 ng/L
EFSA
PFOA
PFOA PFOS
18
46294 2005-2006
PFOA:80 ng/mL PF0S:22
ng/mL PFOA
PFOS
Steenland et al., 2009
50 65
753 PFOA PFOS
Eriksen et al., 2013
EFSA  Steenland et al 2009 Eriksen et
al 2013
BMD
BMD PROAST  BMDS
TableCurve2D
BMDL 2 BMDL5
9.4 ng/mL 9.2 ng/mL
PBPK 9.2-9.4 ng/mL
PFOA
0.8 ng/kg/day
PFOA 0.8
ng/kg/day 6 ng/kg/week  TWI
PFOS
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PFOA PFOS

20-80 860
PFOS
P=0.01 PFOA
(P=0.07)(Nelson et al., 2010)
PFOA Steenland et al., 2009

Eriksen et al., 2013 3

EFSA  PFOA
BMDLS 26 ng/mL
2009 22 ng/mL (Eriksen et al., 2013)

21 ng/mL (Nelson et al., 2010)

BMDL 3

Steenland et al.,

PBPK PFOS
2.1 1.8
1.7 ng/kg/day EFSA 1.8
ng/kg/day wr 13
ng/kg/week
PFOA PFOS
US-EPA  FSANG ATSDR EFSA 4
PFOA
US-EPA  FSANZ Lau et
al., 2006 US-EPA
1 mg/kg/day
LOAEL
FSANZ
NOAEL 1 mg/kg/day
LOAEL UF10

10

98

ATSDR  US-EPA FSANZ
2 Onishchenko et al., 2011;

Koskela et al., 2016

1 (0.3
mg/kg/day)
LOAEL UF10
US-EPA
3
EFSA
BMDL5  PFOA
PFOS PFOA
Us-
EPA FSANZ ATSDR 2 Luebker
et al., 2005
NOAEL 0.1 mg/kg/day
US-EPA FSANZ  UF:30
3 10 ATSDR
10 ATSDR Us-
EPA FSANZ 10 1
EFSA  PFOS
BMDLS  PFOA
4
PFOA PFOS
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https://www.fsc.go. jp/hyouka/

EPA Drinking Water Health Advisories
for PFOA and PFOS

(https://www.epa.gov/ground-water-and-

drinking-water/drinking-water-health-

advisories-pfoa-and-pfos)

ATSDR Toxicological Profile for
Perfluoroalkyls Draft for Public Comment
June 2018

(https://www.atsdr.cdc.gov/toxprofiles/tp20
0.pdf)

FSANZ Hazard assessment report -
Perfluorooctane Sulfonate (PFOS),
Perfluorooctanoic Acid (PFOA),

Perfluorohexane Sulfonate (PFHXS)
https://wwl.health.gov.au/internet/main/

publishing.nsf/Content/2200FE086D480353CA25

80C900817CDC/$File/6.sd1-Hazard-assessment-

report.pdf

EFSA Risk to human health related to the
presence of perfluorooctane sulfonic acid and
perfluorooctanoic acid in food

https://www.efsa.europa.eu/en/efsajournal

/pub/5194

saRfD
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6
(mg/L)
PFOA

PFOS
F.
1.
Nishikawa, S., Matsui, Y., Matsushita, T.
and Shirasaki, N., Assessment of indirect
inhalation exposure to formaldehyde

evaporated from water, Regulatory Toxicology
and Pharmacology, 106, 43-49, 2019.

2019 6

100

Mariko Matsumoto, Toshime Ilgarashi, Kaoru

Inoue, Takashi Yamada, Akihiko Hirose Hazard
assessment of hydrazine, a possible
migration contaminant from drinking water

apparatus, EUROTOX 2019 2019 9

Matsui, Y., Akiyama, M., Niizuma, S., Narita,

K., Nishikawa, S., Matsushita, T. and
Shirasaki, N., Pesticides and volatile
compounds in drinking water quality
standard: chemical mixtures and indirect

exposure assessment. Keynote Lecture. 11th
Micropol & Ecohazard Conference 2019, Seoul,
Korea, 20-23 October 2019.
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3 Subacute Reference Dose(SaRfD) TDI saRfD  TDI VSD

POD UF TDI/VSD POD UF saRfD
(mg/kg/day) (mg/kg/day) (mg/kg/day) (mg/kg/day)
NOAEL NOAEL
0.001 1 0.001 0.001 1 0.001
6
BMDL10
- - - 0.06 100 | 0.0006
NOAEL NOAEL
0.004 1 0.004 0.004 1 0.004
- 0.0035 - - -
2 14
BMDL10 10 LOAEL 100
0.11 0 0.0011 17 0 0.0017
4
saRfD
(1 0/kg/day) g/L) e/ e/
1 0.003 0.03 10 0.01 3
0.6 0.0005 0.02 40 0.006 12
4 0.01 0.1 10 0.04 4
0.01 0.01 1 0.01 1
0.001 0.001 1 0.001 1
1.7 0.02* 0.04 2 0.02 1
60
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5 PFOA

POD
/
U.S. LOAEL | 1 38.0 mg/L | 5.3 300 20
EPA Lau et al. (2006) mg/kg/day ng/kg/day 3 ng/kg/day
10
LOAEL 10
FSANZ NOAEL | 1 35.1 mg/L | 4.9 30 160
Lau et al. (2006) mg/kg/day ng/kg/day 3 ng/kg/day
10
ATSDR LOAEL | 0.3 8.29 0.821 300 3
(Draft) | Onishchenko et al. mg/kg/day | g g/mL ng/kg/day 3 ng/kg/day
(2011); Koskela et
al. (2016 10
LOAEL 10
EFSA BMDL5 | - 9.2-9.4 0.8 6
Steenland et al., ng/mL ng/kg/day ng/kg/week
(2009) ; Eriksen et (0.8
al., (2013) ng/kg/day)
6 PFOS
POD
/
U.S. 2 NOAEL | 0.1 6.26 mg/L | 0.51 30 20
EPA Luebker et al mg/kg/day ng/kg/day 3 ng/kg/day
(2005)
10
FSANZ 2 NOAEL | 0.1 7.14 mg/L | 0.6 30 20
Luebker et al mg/kg/day ng/kg/day 3 ng/kg/day
(2005)
10
ATSDR 2 NOAEL | 0.1 7.43 0.515 300 2
(Draft) | Luebker et al mg/kg/day | u g/mL ng/kg/day 3 ng/kg/day
(2005)
10
10
EFSA BMDLs - 21-25 1.8 13
Steenland et al., ng/mL ng/kg/day ng/kg/week
(2009); Nelson et (1.8
al., (2010); ng/kg/day)
Eriksen et
al ., (2013)
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LCIMS(MS)

12
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176

- GC-MS
70,000 100,000
51
53
2015
2017
2
2017 4
2
GC-MS
GC-MS
18 2
IS GC-MS
2004 Kadokami 2005
169
55 55
1
11

105

169

18

18



uL

mL

19

Ohy
GC-MS JIMSQ1050

66 GC-MS 1-2
-3 63
-4 48 SM
29 -
9 SM
0.005 mg/L
1.0mg/lL
10mg
10 mL 1000 mg/L
3 4 GC-MS
100 pug/mL
3 100
10mL
1mglL
m'z
56 9
23
NIST
5 2
500
2019 4
1
HLB Waters 0.002 mg/L
-G 9
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LC/MSMS
12
LCIMS(MS)
21 21
oP 17
EDA
1/10 1
10mg/L
17100 110
5

107

42

13

3
5
3 SM
SM SRM
GC-MS
35
13
47
35
13
1/100
n



21
56
45
1-
4
SIM 4
SN 24 3
SM
01 84 1-1
16
Cscr
Csim
Csr
Cam
IPT NAC
01 17
1-5
8
8
01 39
8
57 -
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NIST

1-2

2 16
0000026 0.00043
mg/L 0000022 0.00031mg/L
ADI 00036 mgkg-Body
Weight/day 50kg
1 2 10

0,009 mg/L
GC-MS

m'z 426 m'z
198 156 229

13

000024 mg/L

LCIMSMS

LCIMSMS

LC/MS/MS
Acclaim Trinity P1  Thermo Fisher Scientific

6 RSpak JJ-50 2D Shodex
SYPRON AX-1 3

G SYPRON AX-1 F

SOP 200 mM
40 100mM

LC/MSMISRM)
12 LC/MS/MS(SRM)
2-2 EDA
2-3

70 130%
10%

0.6 mg/L
1/10 0.06 mg/L

0.6 mg/L
0.6
mg/L
o EDA
B 0.6 mg/L

1/10 0.06 mg/L
B



G L 10
0.02 mg/L 1/10 0.002
mg/L
G L

10 mg/L
1100 0.1 mg/L

LC/MSMS

0.04 mg/L
1/10 LCMSIMS)
0.004 mg/L

0.01 mg/L
1/10 0.001 mg/L
D

LC/MSS M)
3 LC/MS(SIM)
24  EDA

LC/MS/MS(SRM)
EDA

GC-MS
EDA
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S

4)

140
42(6), 247258 (2019).
42(A)(1),
386389 (2019).
GC/MS
28
2019612
GC/MS
28
2019613
GC-MS
, 28
2019613
GCIMS
2
201996

6)

8)

9

10)

11)

GC/MS
2019 2019914
LC/MSMS
2019 2019913

Norihiro Kobayashi, Yuko Tsuchiya, Sokichi
Tekagi, Yoshigki Ikarashi: Application and
quantitative accuracy evauation of GC/MS
target screening andyticd method  for
agriculturd chemicals in rawv and ground
water. SETAC North America 40th Annua
Meseting (2019.11.4 Toronto, ON, Canada).

2019.11.8
GCIMS
, 96
2019126
LCIMSMS
56
201912.6
GC/MS
56

2019125



1

53 581-

588

2) Kadokami, K., Tanada, K., Taneda, K. and
Nekegawva, K., 2005, Novd gas
chromeatography-mass spectrometry database
for autometic identification and quantification
of micropollutants. J.  Chro-matogr. A, 1089,
219-226.

3 2015

51

http:/Amww.mhlw.go.j p/stf/sei sakunitsuite/bu
nya/topi cs/bukyokuwkenkow/suido/kijurvkiju
nchi.htrml

4) 2017 29

112



=
o

(CScr/CSIM)

O L N W d» O ON O ©

11 4 GC-MS

o
r 1 1944 - 1954 BP = 175[51247441 TIC = 37665780 R.T = 14:36 r 1 2155 - 2171 BP = 41[2995772] TIC = 26897778 R.T = 14:39
17400 175.00
4.0E406 I:I I:I
2.0E+06
7.00
2.0E+06 258.00 258.00
57.00 1.0E+06 112.00
e 202.00 302,00 - 202.00 302.00
76'097-”ﬂl 14\7&300 ™ 0& J 344.00 76.\097_0% 140}.008 ooy Oh ‘ ‘ 344.00
0.0E bl 11200 A8, 00pP0, 1 A | 0.08 | bl g Lol 00820 L | L
W/z--> 50 100 150 200 250 300 350 400 450 500 m/z--> 50 100 150 200 250 300 350 400 450 500

1-2.
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1500064 (ClIO,) m/z: 99>83

100000]

50000]

0.

300006] (ClOy) m/z: 83>67

200000}

100000y

0.

e (NO;) m/z: 62>46

100000¢

500006y
0 N —

30007 (BrO3)m/z:127>111

20007

10007

30000] (NO, ) m/z: 46546

20000

100067

0.

1000] (ClOy) mfz:-67>51

5007 /\
o

400007
300007

(Cl).m/z:35

200007

100007 f \
0.

3000006] (HSO,) m/z:97

200000¢]

100000¢]

_ L e B B N
3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0

2-1 LC/IMSMS
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1-1. GC-MS

(IPT)
(IBP) (EDDP)
(52-
( )
(TPN)
B- @-
-1
EPN EPN
(MIPC)
(NAC)
(CYAP) (ECP)
(DDVP)
( )
(B- @-
(DEP)
(CVMP)
(MEP) MEP
(BPMC) (MPP) MPP
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MPP MPP MPP
MPP (PAP)
(BPPS) (PHC)
cis trans-
( )
(DMTP)
MCPB
(ACN)
(TCTP)
(CNP) CNP-
(DBN)
(CAT)
(MBPMC)
B- -
(DCPA)
(
P
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1-2. GC-MS

GC DB-5MS (30 m x 0.25 mm i.d, 0.25 pm)
50°C (1 min) - 20 °C/min - 200 °C (0 min) - 5 °C/min - 300 °C (1 min)
40cm/s or 0.25mm 1.2mL/min
250°C
1min
2ulL
MS Scan m'z40 500
280°C
250°C
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13

(%0)

35

17

13

13

-

(IPT)

(%)

47

47

42

42

32

32

32

21

16

(IPT)

-

(62)-

-
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12

1-4.

(%)

52

17

17

13

13

12

(IPT)

(MIPC)

(B)-

(2)-

(BPMC)

(%)

58

58

53

47

37

37

32

32

32

32

26

21

21

16

16

16

16

16

16

16

11

11

11

11

11

11

11

11

11

11

11

10

9

2

1

(IPT)

(52)-

B-

@-

(NAC)

(MEP)

(MIPC)

(IBP)
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1-4.

12

(%)

(%)

a|lo || oo | o | o,
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25 06 26 26
(IPT) 39 08 75 75

(1BP) 08 08 16 05

(52)- 17 17 16 15
39 39 18 06

56 47 05 05

52 40 16 16

06 05 86 15

42 1.9 16 09

08 08 15 1.0

37 37 17 1.0

05 0.1 1.2 09

1.0 08 13 07

(E)- 03 03 119 41
@- 12.2 28 1.9 1.9
1.9 1.0 1.0 1.0
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29 11 - -
(IPT) 21 08 21 21

(IBP) 16 16 20 09

(52)- 16 16 19 14
19 13 19 07

15 12 04 04

- - 1.2 1.2

05 04 14 03

20 13 16 07

17 10 20 1.2

39 25 17 1.0

05 0.1 19 08

1.2 09 17 11

(B)- 03 03 28 15
@- 05 03 13 1.2
16 11 1.0 1.0
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LC/MS/MS

LC

Acclaim Trinity P1
(3.0 x 100 mm 3 ym

35°C

0.4 mL/min

200 mM /0.5%

B 95%(0 min) . 90%(3 10 min) - 5%(10.5
min) - 95%(18 24 min)
(18 min )

17.5

1 20 4L

MS

MS/MS

ESI-

(miz)

83>67, 83>51

67>51, 67>35

99>83, 99>67

62>46, 62>16

46>46

127>111, 127>95, 129>113, 129>97
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2-2. SRM EDA %
(mglL) A B c D E F € H [ J K L
0.06 78 108 123 82 93 93 93 111 98 80 101 102
0.6 103 107 91 111 89 117 123 103 121 100 111 100
0.06 110 138 94 90 85 102 71 88 98 106 94 101
0.6 108 46 102 87 85 101 78 88 104 100 87 97
0.002 88 105 108 94 87 98 10 95 97 95 110 71
0.02 99 105 94 110 74 96 152 105 111 116 104 97
0.1 70 N.D. 99 N.D. 119 N.D. 74 293 108 88 N.D. N.D.
1 114 N.D. 82 N.D. 87 N.D. 98 202 111 119 N.D. N.D.
0.004 N.D. N.D. N.D. N.D. N.D. 96 183 N.D. N.D. N.D. N.D. N.D.
0.04 86 N.D. N.D. N.D. 81 99 100 94 126 N.D. N.D. N.D.
0.001 103 108 100 98 123 92 110 104 89 109 89 76
0.01 107 87 111 110 114 95 129 97 100 104 104 90
2-3. SRM %
(mglL) A B c D E F € H J K L
0.06 77 107 83 119 89 93 84 109 107 80 87 87
0.6 99 110 75 109 89 117 117 107 123 100 111 91
0.06 107 135 80 70 70 60 58 86 N.D. 87 55 62
0.6 95 36 69 63 38 38 55 86 10 77 37 65
0.002 83 110 92 77 112 114 21 91 97 102 105 56
0.02 102 113 90 94 74 99 154 105 111 121 95 89
0.1 56 N.D. 92 N.D. 107 N.D. 3 384 115 101 N.D. N.D.
1 109 N.D. 75 N.D. 92 N.D. 89 191 112 118 N.D. N.D.
0.004 N.D. N.D. N.D. N.D. N.D. 97 55 N.D. N.D. N.D. N.D. N.D.
0.04 95 N.D. N.D. N.D. 73 95 77 85 117 N.D. N.D. N.D.
0.001 98 93 107 N.D. 123 90 80 138 95 96 88 68
0.01 104 83 105 11 113 94 124 103 105 88 104 82
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2-4. SIM EDA
(mg/L) A F J
0.06 80 94 84
0.6 102 106 103
0.06 112 110 93
0.6 109 96 99
0.002 82 122 95
0.02 97 101 114
0.1 70 N.D. 88
1 110 109 135
0.004 N.D. N.D. N.D.
0.04 109 105 N.D.
0.001 109 115 90
0.01 106 97 106

125

%

(mg/L) A F J
0.06 80 95 83
0.6 98 106 97
0.06 106 39 66
0.6 97 28 74
0.002 86 122 97
0.02 105 101 115
0.1 55 N.D. 40
1 104 110 125
0.004 N.D. N.D. N.D.
0.04 115 91 N.D.
0.001 105 115 94
0.01 108 86 94
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Detection of norovirus and

Food and

MiuraT, GimaA, rotavirus present in suspended . i
AkibaM. and dissolved formsin drinking | Environmental | 11(1) | 919 | 2019
Virology
water sources.
Hydroxyapatite powder cake
TsuchiokaH, filtration reduces fal se positives Journal of
lzumiyama S, Endo T, asom_ated with halophlllc Microbiological | 159 | 69-74 2019
WadaT, Harada H, bacteria when evaluating Methods
Hashimoto A. Escherichia coli in seawater
using Colilert-18
Nishikawa S, Matsui | Assessment of indirect inhalation Regulatory
Y, MatsushitaT and | exposure to formaldehyde Toxicology and | 106 | 43-49 2019
Shirasaki N. evaporated from water Pharmacol ogy
140 42(6) | 247-258| 2019
42(A) .
(11) 386-389| 2019
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