25-27

LC/IMS

LC/MSIMS

140

GCIMS




1/100  1/10 114 117

1/100 105 70
120% 25% 30%
GC/IMS
DNPH LC/UV LC/MS
uv MS
DNPH -LC/IMSIMS
20%
13
1mg/L
LC/MSIMS
10
NIST
GC/IMS
GC MS
1000
GC/IMS
LC- MS

-LC-TOF/MS LOCs




25 27
DNPH
GC-MS
LC- MS
1 LC/IMSMS

ADI

2013
0
120
16 84
14 5
GC/MS LC/IMS
GCMS
LCIMS
LC/MSMS
76
LC/MSMS
2014a 2014b
20
20
25 10
2012



2 DNPH

19 - - 2
- GC/MS
4
PRTR
100

PFBOA 24-

DNPH o4 -2

) CNET CEBHA

4-
-3 -5 -1,24-
AHMT DNPH
LC
LC-Hu
DNPH
LC 10
14 LAS
3. LCIMSMS 5 LAS
LAS
AS
AES LC-Hu

4, PAR-UV



PAR LC-UV

PAR-UV
PAR
-PAR
PAR-LC-UV
PAR
-PAR LC uv
PAR-UV
PAR-LC-UV
AE
NPE
OPE
2
HA
HA
HA
HA
26

FIAIMS 27

PRTR
FHA/MS
5.
HBrO; HdOs
Br
o
(HAOy)

Cdifornia Department of Hedlth
Savices

2009 2007

National Research Council,2005
2011

LC-MSMS

Cr



Cr

Cr

Cr
Cr
2010
2011
Cr
Cr
7. GC-MS
100,000 4
1
2012

2013
2012 5

2013 2013

GC/IMS GC/MS
(TIM, )

NIST NIST

GC/MS

(AIQSDB)
2004 Kadokami 4.,
2005 AIQSDB

AIQSDB

GC-MS

8 LC- MS



70,000 100,000

UNEP 2006 1 LCIMSMS
53 11
120 16
2 84 14
GCIMS  LCIMS
140
12

@
—Q SP standard (Millipore )

GC/IMS 2)
(AIQS) 2004
Kadokami etd., 2005  AIQS

2011 Jnyaetd., 2013 3)
1 1000

Kadokami et 4., 4
2009; Hank et d., 2013

24 LC-TOF-MS

GCIMS 300 )
LC LOCs
LC-TOEFMS  AIQS
LC-TOFMS  AIQS 6)
GC/MS LCTOFMS 2 13
10 mg
1200 ppt 10 mL

1000 mg/L



100 pL

10 mL
10 mg/LL
14.
LC/MS/MS (Shimadzu Prominence
UFLC - LCMS 8050 )
ESI
MRM
2
LC/MS/MS
20
20
2,3)
15
151
1/10

1/10

1/10

1/100

2003
1/100 2

500 mL
20 mg

152 LC/IMSMS

100 pL.  LC/MS/MS
SN

153

1/10



LC/MS/MS

21

0.5mL
22

1)
10 mL

20

@
(1)

DNPH

23

DNPH

72

100 mL

0.060
0.005 0.060 mg/L
10mL
02mL DNPH
20

0.5mL

LC

10 mL

DNPH
24.
10 mL
3. LCIMSMS
31
10 mL 20
0.2%DNPH 0.5 mL
20
0.2%DNPH 0.1 05 mL
1.25 mL
0.2%DNPH
32LC/MSMS
LC/MS/MS
-DNPH
-DNPH
LC/MS/MS
LC/MS/MS

0.2 mL

0.25

DNPH



33

100 mL 0.5 mL
0.08 mg/L 1/10 0.008
mg/L
5
4
41
NPE, EO=1- 15
OPE, EO= 1-
10
AE1-20, EO= 1- 20
AE7,EO=7

PEG -300 PEG-700 PEG-1000
PPG 400 PPG-600

PPG-1000
4.2
PAR FIA/MS LC/MS
SmL SmL
EZ
RP-1

1L 50 mL/min

5 mL
I mL
43FIAIMS LC/MS
PAR FIA/MS

FIA HARVARD Apparatus Punpll:50puL/min

MS ESI+ 3
kV 50V 120
350
PAR
LC/MS 2690
ZMD
LC Inertsil PH  2.1x 250 mm, 5 um,
40 - 60 40
,20 min -
100 O 15 min 0.2 mL/min
MS ESI+ 3
kV 50V 120
350
5
51
511
3
_180
512
MS/MS



LC
Acquity UPLC
Waters
IC-Pak Anion HR ¢@4.6mmx75
mm, 6um  Waters
50mM
pH10.0 =1 1
0.7mL/min
30

20uL

MS
Acquity TQD ~ Waters
ESI
MSMS MRM

m/z127 129
m/z111 113
m/z83 85
m/z67 69
m/z99 101
m/z83 85
20! - m/z107
m/z89

513 MSMS
TIC

MS/MS

0 10mg/L ImL SuL
m/z107 m/z89

LC-MS/MS

514

Img/L,
40mg/L,
10mg/L, 20mg/L,
Img/L, 50mg/L
lug/L 60ug/L
2.5ug/L
1/10
LC-MS
515.
3
1/10
10ng
2
VC 10mg/L,
EDA 50mg/L
4
6.
6.1
43
10 9 1
80
10 pH
6.8 Cr
PDCA
Cr



6.2

2+ + 2+ 2+
Fe* Fe** Cu*" Ni

PDCA
PDCA
M3+
M PDCA , 2
6 43)
1
Cr Cr PDCA
520nm Cr
Cro”
44)
Cr
520nm
6.3.
Dionex ICS-1000
Dionex IonPac CG5A / CS5A
2 mmol/L 2,6
/2 mmol/L NaHPO, /
10 mmol/L Nal / 50 mmol/L
CH;COONa /2.8 mmol/L LiOH
1.0 mL/min
2 mmol/L
/ 10% / 0.5 mol/L
H,SO,
UVD-510 UV-Vis 520nm
250ul
7. GC-MS

7-1

7.1

GC-MS (C€S)

n_
Dr.Ehrenstorfer

1 ug/mL

72

GC-MS GC-MS-QP2010
Plus 5975C
MSD

TSQ Quantum GC
GC

MS
7.3.
TIM
(TICC)
GC-MS TICC

(National Institute of

Standards and Technology NIST)
"AMDIS  (Automated Mass
Deconvolution & Identification System)” ver 2.71
AMDIS GC-MS

spectral

AMDIS
NIST
NIST



GC-MS
Kadokami et al., 2005

AMDIS

AMDIS
74,
AMDIS
n- (C9~C33) (PTRI)
1,000
2
(PPCPs)
CAS No
PTRI
75,
751
GC-MS
(DFTPP)
(US EPA Method 625)
MS CS
n_
AMDIS
TICC Net CDF
AMDIS CS n-
(C9~C33) PTRI
TICC

PTRI
752
GC-MS
n-
NIST
Net CDF

AMDIS CS n-
PTRI
TICC

8 LC- MS

81

1,000

CS
GC-MS

TICC

(C9~C33)

Dr. Ehrenstorfer GmbH
Fluka LKT laboratories Sigma-Aldrich Santa

Cruz Biotechnology

(1000 pg/mL)

Wellington Laboratories Cambridge Isotope

Laboratories Sigma-Aldrich

MS
PCB

LC /

HPLC 1mol/1



QOasis HLB Plus
Waters)
(47 mm)

manifold system) GL

HPLC

Millipore

LC-TOF/MS

1200 HPLC, 6220 MSD

82

ESI
AIQS  LOCs
8.53

Pow-220 5.03

83

10mL
20 mL

84
(200 mL)
7.0)
(47 mm, GF/C)
3mL 2
Sep-Pak PS2
Sep-Pak AC2
10 mL
40

Waters Sep-Pak PS-2
Sep-Pak AC2( Nihon
Whatman GMF-150
GE Healthcare Japan

(GL-SPE vacuum

Milli-Q-Plus

Agilent

AIQS LOCs

LC-TOF/MS

Log Pow -2.20
257

128 log

10mL

(I M, pH

Oasis HLB Plus

AC2

5 mL 3

mL
200 uL
@0 ul)
400 pL
(Millipore Milliex LG, Merck
Millipore)
85LC-TOF/MS
LC-TOF/MS Table 1
100 V
100, 150, 200,250 V. 4 2
100V 4
100V
9 0,
0.004, 0.010, 0.020, 0.040, 0.10, 0.20, 0.40, 1.0 pg
mL-1 methomyl-d3,
pirimicarb-d6 imazalil-d5 0.20 pg
/mL LC 2 ul
1 LC/MSMS
11
LC/MS/MS
LC/MS/MS 1-1
140 10 pg/L
LCMSMS 100 pg/L
MRM 1-1
12



1/10
1/100
25%
114
6 9

1/100
117
105
70 120%
30%

1/100  1/10
1/100
105

10 22

NAC

21
-DNPH LC
ODS

-DNPH

9.0
10
LC

DNPH
10

20

22
-DNPH

-DNPH

0.005 0.080 mg/L

v*=0.998 ¥*=0.997

-DNPH

23

DNPH

-DNPH
7.5



0. 100 mgL

DNPH

EPA method 554 U.S.EPA, 1992

DNPH
24.
DNPH H
DNPH pH
pH
pH3
DNPH
10 mL
20 005 0.5mL
DNPH
20
10 mL 0.2mL
2.5.DNPH -LC
0.002 0.0008 mg/LL
0.006
0.01 mg/L
94+13
14 94+12 13

0.002 mg/L

26.

4
27.
-DNPH
DNPH
-DNPH
100 72 80
-DNPH
28 8 76
28,
DNPH
0.005 mg/L
DNPH
DNPH
DNPH

16

28

76
28
20

DNPH

JIS



DNPH

0.08mg/L
1/10
DNPH
3

29,

-DNPH LC/MSMS

LC/UV
LC/MSMS
ESI
25kV
40V
10V
LC/UV
LC/MSMS
0.0017 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

0.0026 mg/L

LC/MS/MS
LC/UV
pg/L
LC/MS/MS
LC/UV
3. LC/IMSMS
31
20% 100 200,
500 pL
200
ul
0.2%DNPH 250
500, 1000, 1250 pL
250 L 500 pL
1000 pL
DNPH
0.2%DNPH
500 pL
0.2%DNPH 1
1
32LC/MSMS
-DNPH LC/MS/MS
3--1
DNPH LC/MS/MS
3-1



30 70%
ACN = 50:50
33
0.005 0.1 mg/L
1/10
4,
PAR PEG
PPG OPE NPE NPEC 9
PAR
10ug AE
C12,EO=7
NPE OPE PPG PEG PAR
AE1-20 PPG OPE NPE
1999 2001
OPE NPE PAR
LAS PEG
PAR PPG  AEI1-20
FIA/MS
10 mg/L
FIA/MS
Na+
AEI1-20 FIA/MS m/z

341-1090
m/z 44
PEG
PEG-300 PEG-700
m/z 217-525

FIA/MS
PEG-1000
m/z 349-833 m/z261-1142
FIA/MS
OPE NPE
m/z 375-904

AFE1-20

m/z 317-670

m/z 44
PPG FIA/MS
PPG-400 PPG-600 PPG-1000
m/z 273-680 m/z 380-1028 m/z
409-1144
m/z 58

FIA/MS m/z
AE1-20

FIA/MS
FIA/MS

0.5 - 1 mg/L

0.02 - 0.05 mg/L

PAR

FIA/MS

0.02 mg/L

FIA/MS

m/z 497, 363 242
m/z 200

PPG-1000



10

FIA/MS PPG 600
PPG
PEG
PPG
PAR
1997 PAR
PAR
0.052
0.055 mg/L 27 26
ZMD
FIA-MS
HDTMAC  ESI
FIA/MS ESI
m/z331 969 4-1 HDMAC
58 m/z284
PAR 4
AO 229 ESI
NPE OPE mz230  m/z252
PEG PPG [M+H]
FIA/MS [M+Na]
4-1 m/z460 m/z482
m/z 622 [2M+H]
PPG [2M+Na]
OPE NPE AE1-20 AS 12 14 16
PAR 288 316 344
PPG ESI
PPG AS
42
LC/MS AES
PPG 1 3 ESI
m/z265

m/z44



43

LAS
FIA-MS 4-4
A B LAS
1 mg/L
LAS 0.2 mg/L
1/10
FIA-MS 100
ZMD 6
AO Xevo TQD  FIA-MS
ZMD m/z460
MS
FIA-MS
10 mg/L
Xevo TQD
FIA-MS 4-5
31 AO
AES AE AS ESI m/z265
309 353 397
AES
ESI
m/z230
AO
1 mg/LL
100 pg/L

5
51
MSMS
MS/MS
5-1 79
81
m/z127
m/z129
cv 40V
CE 15eV m/z127
m/z129
160
m/z111 m/z113
m/z111
m/z113
5-2 MS/MS
3B 37
m/z83 85 cv 50V
CE 15eV 10
m/z67 69
5-3 MS/MS
3B 37
m/z99 101
cv 50v CE 15eV
150 m/z83
85
52
MSMS
10ug/L MS/MS



53

MS/MS

54.

5-4
MS
MS/MS
r 0.998
0.998 0.994
0 5S0ug/L
10
1p g/L
5-1
60p g/L
5-2
2.5p g/L
5-3
3
LC/MS/MS
LC/MS/MS LC/MS/MS
IC

100

LC/MS/MS

1/4

Cr
1p g/L

Cr
59
Cr

Cr
Cr

Cr

Cr
Cr

lug/L

Cr

7. GC-MS

0.14%

Cr

100 g/L
6-1

Cr

100mg/L
3.5 Cr

Cr

Cr

Sopg’L  Cr

Cr

GC-MS



72.MS

GC-MS
GC-MS
2
GC-MS
PTRI MS PTRI
MS
AMDIS
MS US EPA
Method 625
71 GC-MS-QP2010 Plus 5975C
GC MSD MS
TSQ Quantum GC
DFTPP
Van PTRI
TSQ
Van Den Dool et al., 1963 Quantum GC
PTRI GC-MS-QP2010 Plus ~ 5795C
MSD
> MS
PTRI 7.3.AMDIS
PTRI 4 GC
AMDIS MS
PTRI
PTRI AMDIS
PTRI 1 mL (50
) lug
AMDIS
(
PTRI CS )JAMDIS
perylene-dp,  PRTI Minimum match factor
PTRI
> 7407 Ragnar Norli et al.,

2010  PTRI



7’5 2 MS

Component width ~ “7” CS TSQ Quantum GC
n-
Adjacent peak subtraction AIQS-DB  AMDIS
“Two” Meng and pentachlorophenol  trans-nonachlor
Szelewski, 2010 Sensitivity ~ “High” “Very
High” Shape MS 2

requirement  Resolution

97 ) 3
(ImL)  lpg
Shimadzu GC-MS-QP2010 MS
AMDIS GC-MS-QP2010
Plus 5975C MSD
AIQS-DB
AMDIS
AIQS-DB
Component width
74.
AIQS-DB
AIQS-DB
AIQS-DB
GC-MS
75.
2 ( )
AIQS-DB

60 3 GC-MS



TICC
Methamidophos ~ EPN

8. LC- MS
AIQS 300 LOCs
50%
LC-TOF/MS
0.01 pg/L
81
5
128
200mL 0.5 pg/L 24.
Ci18 log Pow 2
PS2, HLB
PLS-3 log Pow 0 4
3
AC2

AC2 20

4
LOCs
AC2 3
82
LOCs
2
LC
LOCs
(AQUALoader

I, GL science and GL-SPE manifold system)

logPow 4

3  (Millex LG, Nihon Waters, Millex GS,

Nihon Waters 13CP020AS, Advantec)
128 20%
Millex GS
13CP020AS log Pow 4

50%



Millex LG

@
83 %) = 100 X (A-B) / C
2 @
(HLB + AC2 PS2 + AC2) A= , ug/l; B =
257 , ugll; C = ,
log Pow 220  8.53 pg/L
0.05 0.2 pg/LL
(D 190 25
sulpiride
5 079 124pgll
%) = 100 X (AB) / C 100%
) Sulpiride 174 (logPow —2.2
A= ,ug/L;B= , 8.53) 50%
ng/L; C= ,ng/L
02ug/l  50% LOCs
HLB+AC2 245 PS2+AC2
240 85
80.1% 79.4%
LOCs
PS2 AC2
0.004 0.40(
0.039) ug/ L
0.01 pg/LL 72.5 609 % 21.1
16.2%
84
Jinm et al., 2005
LC/MS 1
5 190

0.20pg/L LOCs



LC-TOF/MS

13C
190
72
72
20
20 66%
20 119
21%
6
20 5
10%
23%
86
LC
GC
ESI
siduron

(100, 150, 200, 250 V)

Siduron

(
10%
42

25

20

10000 87

100V

8-1A)

(

siduron

( 81B)

siduron

8-2A)

metformin

( 82B)

metformin

LC-MS/MS-SRM

SRM

135

83

29

2010 Nakada et al., 2006

2009



metformin

46 106%
67%
2
0 62.6% 11.6%
300
metformin
1 LC/IMSMS
120
16 84
14
GCMS LCMS
140
LC/MS/MS
1/100  1/10
114 117 1/100
105
70 120%
25% 30%

2 DNPH
(1)DNPH
10
-DNPH
ODS 10
LC/UV
LC/MS/MS
()
LC/UV LC/MS/MS
0.08 mg/L
1/10
()
LC/UV
0.005 0.080 mg/L
¥ 0997
LC/MS/MS
0.005  0.60
mg/L ¥ 0998
@)
LC/UV LC/MSMS
0.01mg/L
70 120 15

®)



(6)DNPH

-DNPH 4 FIA/MS
28
20
27 PRTR
DNPH - 26
13
19 FIA-MS ESI
13
Img/L
19
3. LC/MIMS
DNPH -LC/MS/MS 5
20% 19 /
LC-MS/MS
ESI
19
1. LC/MS/MS
3
10
2.
0.5ug/L  0.5ug/LL  0.05ug/L
4 10ug/L(1/20)
600ug/L(1/1200)
25ug/L. 1/500



4.
6.
Cr Cr
6
S0pg/.  Cr
7. GC-MS
NIST
AMDIS
GC-MS
1,000

PC-IC

IC

lug/L

GC-MS

GC-MS

8 LC- MS

1)

2)

3)

4)

-LC-TOF/MS

LOCs

52, pp155-161,2013.

b b

24 (3), pp83-92, 2014.
GC-MS

64 (1), pp43-50, 2015.
Monitoring of 1300 organic micro-pollutants
in surface waters from Tianjin, North China,
Lingxiao Kong, Kiwao Kadokami, Shaopo
Wang, Hanh Thi Duong, Hong Thi Cam



5)

6)

7)

8)

1)

2)

3)

4

Chau, Chemosphere, 122, pp125-130, 2015.

19(2),
165-172,2014.
Combining Passive Sampling with a
GC-MS-Database Screening Tool to Assess
Trace Organic Contamination of Rivers: a Pilot
Study in Melbourne, Australia, Graeme
Allinson, Mayumi Allinson and Kiwao
Kadokami, Water Air Soil Pollut, pp 226-230,
2015. DOI 10.1007/s11270-015-2423-5
Occurrence of 1153 organic micropollutants in
the aquatic environment of Vietnam, H. T. C.
Chau, K. Kadokami, H. T. Duong, L. Kong, T.
T. Nguyen, T. Q. Nguyen and Y. Ito, Environ
Sci  Pollut Res, ppl-13, 2015. DOI
10.1007/s11356-015-5060-z
Groundwater
micro-pollutants in Hanoi and Ho Chi Minh
City, Vietnam, Hanh Thi Duong, Kiwao
Kadokami, Hong Thi Cam Chau, Trung Quang
Nguyen, Thao Thanh Nguyen, Lingxiao Kong,
Environ Sci Pollut Res, 22 (24), 19835-19847,

2015. DOI 10.1007/s11356-015-5180-5.

screening for 940 organic

2
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LC/MSMS
2013 (2013.9.4 ).

GC/MS
25
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5)
LC/MSMS
50
(2013.11.8
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6)
50
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7)
HPLC 48
8)
LC/MS/MS
50
202203
2013.11
9) GC-MS
2
(2013.8.1 ).
10) LC/TOF-MS
2
(2013.8.1 ).

11) Development of Wide Use GC-MS Database
for Non-target Analysis, Kiwao Kadokami*
and Keizo Kawase,

(2013.8.23 ).

12) LC/TOF-MS

Asianalysis  XII

25
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19)
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(201423
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(2014.3.1 )
LC/TOF-MS
47
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)

51
2014.11

Hanh Thi Duong, Kiwao Kadokami, Naoki
Matsuura, Shinsuke Katayama, Hong Thi
Cam Chau and Trung Quang Nguyen:
Occurrence of 940 organic micro-pollutants
In environment waters in Hanoi, Vietnam.
SETAC Europe 24th Annual Meeting
(2014.5.11-15, ).

Hong TC Chau, Hanako Shirasaka, Yusuke
Yoshida, Tomomi Ifuku, Hanh T Duong,
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Assessment of 278 Water-soluble Chemicals
in Vietnamese River Water. SETAC
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23)

24)

25)
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27)
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Thi Hanh, Chau Thi Cam Hong: Monitoring
of semi-volatile organic contaminants in
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SETAC Asia/Pacific 2014 Conference
(2014.9.14-17
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Kiwao KADOKAMI, Hanh Thi DUONG,
Hong Thi Cam CHAU, Thao Thanh
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52
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Assessment, Kiwao
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Screening analysis  of organic
in Kitakyushu, Japan, Kiwao Kadokami,
Masashi Yanagida, Keita Mochinaga, 7th
Symposium Chemistry and Environmental
Protection-EnviroChem 2015, June 9-12,
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in sewage treatment plants in Kitakyushu,
Japan, Kiwao Kadokami, Masashi Yanagita,
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Assessment of Trace Organic Contaminants
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characteristics of PPCPs in water with UV
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method for the analysis of 101 pesticides
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1-1. LC/IMSMS

LC

MS

(DL)

Shim-pack FC-ODS

2.0 mm L.D. x150 mm, 3um
5mM
5mM

B5% (0 min) — B45% (4 min) — B75% (24-27 min) — B5% (27.1-40 min)

0.20 mL/min
40°C

5°C

100 uL

ESI

+4.5kV (ESI ) -3.5kV (ESI )

1.5 L/min
10 L/min
250°C
400°C

31

LC/IMSMS

-DNPH

2695 Separation Module-Ultima PT

LCMS-8030 Plus

TSK-Gel ODS 80T or 120T  4.6%250

Shim-Pak FC-ODS 2.0 mmx150 mm 3

mm 5pm pm
40 40
ACN=45:55 ACN =50:50
0.2 ml/min 0.2 ml/min

ESI- ESI-

209> 163, 151 209 > 151

223>163, 151 209> 163
20 pLL 10 pLL




5-1 1y g/L
(Lpg/L RSDY%) RSD%)
104.7 7.9 8.3 o
VC 95.8 4.8 52 o
EDA 92.8 5.0 5.9 =
95.9 4.2 6.1 o
70 120 25 30
5-2 60p g/L
(60jag/L ) RSD%) RSD%)
104.2 47 5.6
VC 101.3 1.0 2.8
EDA 995 21 3.9
98.1 2.8 4.9
70 120 25 30
5-3 2.5u g/L
(25ug/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




7-1 GC-MS

GC-MS GC-Quadrupole MS
[GC]
Column J&W DB-5 MS (30 mx0.25 mm i.d, 0.25 um 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
Linear velocity 40 cn/s, constant flow mode or
constant linear velocity mode
[MS]
Interface temp. 300
Ion 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
81 LC-TOF-MS
LC: Agilent 1200
Column GL Sciences Inertsil ODS-4  (2.1x150mm, 3pum)
Mobile phase A : Smmol CH;COONH, in H,O
B : Smmol CH;COONH, in CH;OH
Gradient profile A 95:B 5 (Omin) — A 5:B 95 (30min-50min)
Column temp 40
Injection volume 2uL
Flow rate 0.3 mL/min
MS: Agilent 6220 MSD
Ionization ESI-Positive
Measurement mode Scan
Fragmentor Voltage 100, 150, 200, 250V
VCap voltage 3500V
Scan range (m/z) 50-1000
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