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1) Quilliam,M. et al., ICHA Proceeding, 22016, 118-121. 
2) Dell’s Aversano, C. et al., J.Nat.Prod. 22008, 71, 1518-1523. 
3) Ding, D. et al., J.Agric.Food Chem. 22017, 65, 5494−5502.
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( ) 

  ABsciex API4000  
TSKgel amide80 (2 150mm, 5μm) 
2 mM HCOONH4, 62% MeCN 

  0.2 mL/min, isocratic 
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Escherichia. coli Klebsiella pneumoniae

Proteus mirabilis Klebsiella oxytoca
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2 3  

 

32 24.8% 22 21.0% 9 10.8% 32 25.8% 27 30.3% 16 17.2% 7 24.1% 145 22.2%
RS 24 18.6% 10 9.5% 10 12.0% 13 10.5% 11 12.4% 8 8.6% 0 0.0% 76 11.7%

35 27.1% 16 15.2% 10 12.0% 18 14.5% 14 15.7% 11 11.8% 1 3.4% 105 16.1%
15 11.6% 18 17.1% 5 6.0% 14 11.3% 3 3.4% 3 3.2% 1 3.4% 59 9.0%
11 8.5% 12 11.4% 19 22.9% 14 11.3% 16 18.0% 26 28.0% 7 24.1% 105 16.1%
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POCIS PFASs
 

 

POCIS
PFAS15 PFCA 10

CXA X PFSA 5 CXS  
POCIS

 2019 9
 POCIS 

3 n = 3 Fig. 1 1 4 8 15
POCIS SP PFAS

 PFAS Rs

Rs Rs  

 
C5A-C11A C6S C8S Rs

PFAS POCIS
C13A C14A C7S C10S

C5A 4
POCIS

PFAS C6A-C11A C6S C8S 15

Ms/Cw t
C5A C6A 4

C7A-C11A C6S 15 C8S 8
Rs Table 1 C8A C6S

PFAS C5A C8S
POCIS PFAS

SP PFAS
 

 

Fig. 1 POCIS  

Table 1 Rs  

Laboratory
test

Field
test

Field/Lab.
ratio

R2

(Field test)
PFCA C5A 0.131 0.245 1.87 0.99

C6A 0.162 0.234 1.44 0.94
C7A 0.166 0.112 0.67 0.91
C8A 0.137 0.143 1.04 0.95
C9A 0.145 0.189 1.30 0.96
C10A 0.109 0.126 1.16 0.91
C11A - 0.085 - 0.92
C12A - - - -
C13A - - - -
C14A - - - -

PFSA C4S - - - -
C6S 0.163 0.165 1.01 0.97
C7S - - - -
C8S 0.076 0.147 1.93 0.97
C10S - - - -
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STP PFAS PFAS
 

 
STP 20 STP 8 A H 2017 7

2018 5 4 24

Waters Oasis WAX Plus
LC-MS/MS PFAS15  

 

STP
PFASs

Table 1
STP D

4 C5A C13A C6S
C7S E 1 C4S
F 2 C5A C6S
G 12
PFCA C8S C10S

5 %
A

4 C12A C13A
C14A C10S D

2 C4S C8S F 1 C4S G 12 C5 11A PFSA
5 % Fig. 2 PFCAs

PFCAs PFCAs
active sludge particulate matter PFSAs

0 C4S 70

PFASs STP
PFASs STP
PFCAs 10 mg/day/1,000capita PFSAs 7.9 mg/day/1,000capita

PFCAs 12 mg/day/1,000capita PFSAs 6.3 mg/day/1,000capita  

Table 1 PFASs ng/L  

Fig. 2 PFAS  
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PPCPs LC/MS/MS
2
TBZ Py

Az (Z)- Az

CS JIS
 

TBZ Py Az z-Az  

LC/MS/MS
ESI Positive

IDL MDL
MQL 1-1

1-1  
 

  

2-1-1   

 2-1-1 IDL,MDL MQL
 IDL 

(μg/L) 

MDL 

(μg/L) 

MQL 

(μg/L) 

TBZ 0.00031 0.00040 0.0010 

Py 0.00055 0.00017 0.00044 

Az 0.00021 0.00075 0.0019 

z-AZ 0.00019 0.00031 0.00080 

2-1-2  
6 2-1-1 1-3

1-2 MQL Az MDL
Az

Az 48hr-LC50  71 μg/L
0.01 μg/L  

2-1-2 μg/L  

 TBZ Py Az z-Az 

 <0.00040 <0.00017 <0.00075 <0.00031 

 <0.00040 <0.00017 <0.00075 <0.00031 

 <0.00040 <0.00017 <0.00075 <0.00031 

 <0.00040 <0.00017 <0.00075 <0.00031 

 <0.00040 <0.00017 <0.00075 <0.00031 

 <0.00040 <0.00017 <0.00075 <0.00031 

 <0.00040 <0.00017 0.0012 <0.00031 

 <0.00040 <0.00017 <0.00075 <0.00031 

  

  
2-1-2  

  
 

 
 

        
0.10 L                GF/C  

                                   
 
 
 
 
 

 
Oasis HLB Plus          20 mL                

10 mL/min                                          3000 rpm 10 min 
 

 
 
 
 
 

                         
6 mL             5 mL 

 
 

 
 

 
 

                       ESI-Positive 
10 mL 
 
 

   
 

 

LC/MS/MS-SRM 

 
TBZ-d4 Py-d5 5.0 ng Az-d4 1.0 ng  

 

 

 

 

 

 

 

Az 

Az 
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2-2 CS  
2-2-1  
JIS K 0102 1998 0.2 3.5mg/L

JIS 10 JIS 2-2-1
JIS

NaCl
2

 
 2-2-1  

 NaCl  
JIS

NaCl
JIS

EB

2  2-2-2
EB NaCl 0.3 g

90%   2-2-2  

 N2  
JIS

Oasis WAX

 
 
 

 
 2-2-3 MeOH  

2-2-1 JIS  
6

2 2
0.02 /L  

 2-2-1  

  ( mg/L ) 
 <0.02 
 <0.02 
 <0.02 
 <0.02 

 <0.02 
 <0.02 

 

 

 

J IS K 0102 1998

JIS

Oasis Wax
10mL/min (15 mLPP tube)

(PPtube )

2.5 mL 2 5 mL 485 nm250 mL

MeOH 10 mL
10 mL

MeOH 5 mL

- 2.5 ml
NaCl 0.3 g

2 2.5 ml

Na2SO4 0.8 g

N2

PP
PP tube

10mL/min

( )

10 mL 2 20 mL 485 nm100 mL

MeOH 10 mL
50%MeOH 10 mL

- 30 ml
NaCl 1.5 g

2 10ml

Na2SO4 3 g

0
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1) Watson, J.  The Golden Eagle. pp 374, T & AD 
Poyser (1997) 

2) 
. pp 631,  (1995) 

3)   Aquila chrysaetos 

. Aquila chrysaetos, 22: 10-15 (2008) 
4)  

2002 2011 . pp 29, 
 (2012) 
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1) , 30
, 

https://www.env.go.jp/air/osen/matH30taikiosenjokyoful

l.pdf, 10 2019  
2) , 

, 2016  
3) , 

 2  , 10 2010  
4) 

https://www.data.jma.go.jp/obd/stats/etrn/index.php?prec
_no=33&block_no=47585&year=&month=&day=&vie
w=,  

5) , 
, 

, 46: 179-186, 2011
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Legionella pneumophila
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1 31 4 2 3

4 5 6 7 8 9 10 11 12 1 2 3

8 3 1 7 14 18 10 1 62

1 2 1 2 1 7

2 3 3 1 1 2 4 1 17

1 1 1 4 7

4 9 12 8 1 2 1 37

10 3 2 1 16

2 1 3

6 6 3 15

1 1

1 1 1 1 4

5 1 6 8 1 5 5 1 1 4 3 40

3 4 2 1 3 4 17

2 7 6 5 3 2 1 1 27

2 1 11 4 1 3 1 23

1 2 1 2 2 8

2 2

1 1 2

1 1 2

1 1

44 19 30 50 27 16 16 14 26 24 18 7 291
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2 31 4 2 3

4 5 6 7 8 9 10 11 12 1 2 3

Adenovirus 1 1 1 2 4

Adenovirus 2 3 1 3 1 8

Adenovirus 3 1 1 2

Adenovirus 37 1 1

Coxsackievirus A5 1 1

Coxsackievirus A6 4 12 12 3 1 32

Coxsackievirus A16 2 3 5

Herpes simplex virus 1 1 1 2

Human coronavirus 229E 1 1 1 3

Human coronavirus NL63 1 1

Human coronavirus HKU1 1 1

Human herpes virus 6 3 2 2 3 1 2 13

Human herpes virus 7 1 2 1 4

Human metapneumovirus 1 2 1 1 5

Human parechovirus A1 1 1 2

Human parechovirus A3 2 10 1 13

Influenza virus AH1(2009)pdm 2 1 7 13 14 7 44

Influenza virus AH3 7 4 1 1 13

Influenza virus B(Victoria lineage) 1 2 2 1 6

Influenza virus C 1 1

Norovirus genogroup II 1 1 2

Parainfluenza virus 2 1 1 2

Parainfluenza virus 3 4 3 7

Parainfluenza virus 4 1 1

Parvovirus B19 7 1 1 1 10

Respiratory syncytial virus (RSV) 1 1 1 2 5

Rhinovirus 6 1 7 10 1 1 3 1 30

Sapovirus 1 1

Varicella-zoster virus 1 1 1 3

Legionella pneumophila SG1 1 1

Streptococcus pyogenes 2 2 1 2 1 8

34 14 27 48 18 7 8 12 22 22 14 5 231
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3 31 4 2 3
(1) 

62 Influenza virus AH1(2009)pdm 44
Influenza virus AH3 10
Influenza virus B(Victoria lineage) 6
Influenza virus C 1

A 7 Streptococcus pyogenes 8
17 Adenovirus 1 1

Human parechovirus A3 1
Norovirus genogroup II 2
Sapovirus 1

7 Human coronavirus 229E 1
Human coronavirus HKU1 1
Rhinovirus 1
Varicella-zoster virus 3

37 Adenovirus 2 1
Coxsackievirus A6 14
Coxsackievirus A16 5
Human parechovirus A3 3
Rhinovirus 5

16 Human parechovirus A3 1
Parvovirus B19 9

3 Human herpes virus 6 1
15 Coxsackievirus A6 11

Human herpes virus 6 1
Human parechovirus A3 1
Respiratory syncytial virus (RSV) 1
Rhinovirus 2

4 Adenovirus 3 2
Adenovirus 37 1

(1) 168  (3) 138

(2) 

40 Adenovirus 1 1
Adenovirus 2 1
Coxsackievirus A5 1
Coxsackievirus A6 4
Human herpes virus 6 1
Human metapneumovirus 1
Human parechovirus A1 1
Human parechovirus A3 1
Influenza virus AH3 1
Parainfluenza virus 2 2
Parainfluenza virus 3 1
Parainfluenza virus 4 1
Respiratory syncytial virus (RSV) 1
Rhinovirus 7  
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17 Adenovirus 1 1
Adenovirus 2 1
Human coronavirus 229E 1
Human metapneumovirus 1
Influenza virus AH3 1
Parainfluenza virus 3 3
Respiratory syncytial virus (RSV) 3
Rhinovirus 2
Legionella pneumophila  SG1 1

27 Adenovirus 2 1
Coxsackievirus A6 2
Human coronavirus NL63 1
Human herpes virus 6 7
Human herpes virus 7 2
Human metapneumovirus 3
Human parechovirus A1 1
Influenza virus AH3 1
Parainfluenza virus 3 1
Rhinovirus 6

23 Adenovirus 1 1
Adenovirus 2 2
Coxsackievirus A6 1
Human herpes virus 6 3
Human herpes virus 7 2
Human parechovirus A3 5
Parainfluenza virus 3 1
Parvovirus B19 1
Rhinovirus 3

8 Herpes simplex virus 1 2
Human coronavirus 229E 1
Human parechovirus A3 1
Parainfluenza virus 3 1
Rhinovirus 1

2 Adenovirus 2 2
2 Rhinovirus 1
2 Rhinovirus 1
1 Rhinovirus 1

(2) 122  (4) 93

 (1) + (2) 290  (3) + (4) 231
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53

Americina vittata
Cypripedium 

calceolus C. acaule C. 
parviflorum var.pubescens C. reginae
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54

C. macranthos var. speciosum

C.
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Kenji Suetsugu Shumpei Kitamura and Masahiro 
Sueyoshi Infestation of the orchid Cephalanphera 
spp. by Parallelomma vittatum 
(Meigen,1826)(Diptera:Scathophagidae)in 
Japan.Entomological Science Doi:10.111/ens    
12344 2019 
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1 2 3

4 5

6 7   
        

 
 

PFAAs

STP PFAAs
PFAAs

 
 

20 STP 8 A H
2017 7 2018 5 4

24
Waters Oasis WAX Plus

LC-MS/MS (Agilent 6490) PFAAs 15 PFAA
PFCA CXA X PFSA CXS  

 
STP p<0.05 PFAAs A B C H

D 15 4 E 1 F
2 G 12 PFAA B C E

H A 4 D 2 F 1 G
12 PFAAs

C12 14A C10S C11A PFCA

PFSA C7S PFCA
0

1,200 kg 1,400 kg  
 

PFAAs PFCAs
PFCAs 1

C11A PFSAs 0

PFCAs

PFAA  
JSPS JP16H02964  

1) Hamid et al, Ecocycles, 2, 43-53 (2016). 
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LC/MS (76) 
 

  
  

  
  

  

[ ] (TBZ) (E)- (Az)
(Py) LC/MS/MS Az (Z)-

(z-Az) Az
 

[ ]  (Oasis HLB Plus)
LC/MS/MS-SRM (Fig.1)  

[ ] MDL TBZ 0.40 ng/L Az 0.75 ng/L z-Az 0.31 ng/L Py 0.17 ng/L
TBZ 100~108 %(

94%) Az 97~101%(91~95%) z-Az 104 105%(91 95%) Py 98 102%(89~93%)
MDL Fig.2  

 

 

 
Fig. 1  Flowchart of determination method Fig. 2  SRM chromatogram of standard solution 

  

 

 

TBZ-d4 

Az-d4 

Water 
sample 

Solid-phase 
extraction Wash Dehydration 

Elution Concentration Make up 
volume LC/MS/MS-SRM 

100 mL               Oasis HLB plus       Pure water       centrifuge 
                          10 mL/min             20mL     3000rpm 10min 

Methanol             N2 gas            Pure water                ESI Positive 
   6 mL                5 mL              to 10mL                       

Surrogate 
(TBZ-d4 and Py-d5 5.0 ng ,Az-d4 1.0 ng) 

TBZ 

Py 
z-Az A Az 

TBZ-d4 
Py-d5 

Az-d4 
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NDB

 
 

130mmHg HbA1c5.6%
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PSTs, Paralytic shellfish 
toxins STX

50

Alexandrium

113
LC-MS/MS 7 C1-2,GTX1-4, 

dcSTX)
1)

PSTs (M toxin)
 

2018 1
12

LC-MS/MS SRM m/z 396>316
412>396

3 1
1 3

C

LC-MS/MS TOF-MS  

 

NMR
LC-MS/MS

113
 

1 PSTs Mtoxin SRM

11 22
33 M1

M5 M3

PSTs
M1 M3 M5

PSTs

1) , 113    
, 2017, 97 

2) Li, A. et al., Food Addit. Contam., 2012, 29, 1455-1464 
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1 2 

IPV
2013

EV IPV
2012 10 EV

2012 10 2018 5
EV  

2 2 A
1

 
68 46 EV EV-B 13

7(E7)
E6 E3 B5(CB5) E11 CB3 E25 E30 CB4

4 E7 E6 E11

E25 E30 
2014 E30

3
1 2  

EVs

 
AMED 19fk0108066  
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ICP/MS Agilent 7700

SPEX XSTC-469
JIS K 0102

 

1)

ICP/MS 206Pb 207Pb
10 208Pb 1 1000

10
NMIJ CRM 3681-a

2)

4

1 μg/L 0.1
207Pb/206Pb RSD 0.3~0.8%

208Pb/206Pb RSD 0.3~1.2%  

 
3

 
 30

(n=12) 
 

(n=12) 
 (n=4) 

 
 

1 2  

H23.4.1  
2  

 
(μg/L) (μg/L) 

 

 3.1  56   
 0.8  64  

 
 0.3  19   

 3.2  3.3   

2 μg/L 32 μg/L

 

11 10
32μg/L

1  
No. (μg/L) (μg/L) 

1 7.0  74  
2 15.3  38  
3 5.6  292  
4 3.1  46  
5 3.5  64  
6 13.9  74  
7 2.8  64  
8 2.1  31  
9 1.8  21  
10 12.3  175  
11 6.3  155  
12 7.2  84  
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1

1 (mean SD) 
* 3)  

2  
204Pb 206Pb 207Pb

208Pb 204Pb
238U

206Pb 44.68 235U 207Pb 7.038
232Th 208Pb 141  

 
208Pb/206Pb 207Pb/206Pb

2.095 0.013 0.844
0.006 3) 2.093 0.014 0.844
0.007 4)

2  

2  
,

, ,2010,vol.54,No.3,P197, 4  

 

 

80 
m

 

 
 

 

 
 

1  ,ICP/MS
, ,2018,52 

2  , , , , /

, ,1998,47(4),239-247 
3  , , ,

, ,2003,53(2),125~146 
4  ,19 20

, ,2015,vol.23,173~175 
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BOD
COD

BOD

TOC 15
COD

BOD
TOC BOD COD

31 4 12 31

JIS 0102 TOC TOC-L 

COD BOD

TOC
TOC AA 2.0(mg/L)

C 1.5(mg/L)
AA A 0.5 1.0(mg/L) C 1.5

2.0(mg/L) 3.0 3.5(mg/L) 40 0.5
1.0(mg/L)
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TOC
BOD COD

TOC TOC COD
(R2=0.886)  

BOD BOD 99 TOC
TOC 3.0  

BOD COD 106
COD BOD TOC-BOD BOD

(76 ) COD  
 

TOC COD BOD BOD
TOC

TOC COD
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H30 R1
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H28-R1
KH Coder
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MLVA
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MLVA
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MLVA  
MLVA

 

 

IASR Vol. 35 p. 129-130: 2014 5

MST:
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 25g mEC 225ml
1 35 20  

 
 

 LAMP 65

 LoopampEXIA®  
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1

12 30 19
32 93 2 4

2)  
10 18

-
LC-TOF/MS

- LC-MS/MS

 
 

 
1.  

LC/MS
24.0mg

25.3mg
20mL

100 L 10mL

5~100ng/mL
50 L

2mL  
Captiva ND Lipids Agilent

 

2.  
 

5  
3.  

5g 10g 50mL PP
20mL 1 11,000rpm

3,500rpm,4 ,5min 50mL
20mL

50mL
50mL 3mL Captiva ND Lipids

3,000rpm,4 ,3min
 

 
4. LC-TOF/MS LC-MS/MS  

Table 1  

5 100ng/mL
r2 0.999 0.999

 
 

 
1. LC-TOF/MS  

2  
5

1 4
4  

TOF MS
MRM HR

LC-TOF/MS

Table 1. LC-TOF/MS LC-MS/MS  
 LC-TOF/MS LC-MS/MS 

LC 

 AB Sciex  EXionLC AD Agilent  HP1100 
 

 
 

 
 

 

A 10mM B  
0~2min(95:5)  3min(70:30)  20min(5:95)  30~40min(0:100)  40.1~ 50min(95:5) 

0.200mL/min 
Imtakt Scherzo SM-C18 2.0mm 150mm,3 m  

40  
5 L 

 

 
 

Ionspray voltage 
Ion source temp 

AB Sciex  X500R 
ESI(+) 
5500V 
350  

AB Sciex  API4000 
ESI(+) 
5500V 
300  

m/z 

TOF MS 290.175  
 304.154  

MRM HR 290.1 > 124.110  
    304.1 > 138.090  

MRM 290.1 > 124.0 
 304.0 > 138.0 

 width 0.02 Da ( 0.010Da) 
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TOF MS

Fig. 1 1 50ng/mL
MRM HR Fig. 2  

TOF MS  MRM HR
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.  

  

5g 10g
100 L 30min

n=5 50ng/mL  
LC-MS/MS

 
Table 2  

70~120
10  

3. LC-MS/MS  
LC-TOF/MS

LC-MS/MS
Table 3  

35.0~38.5 g/g
25.6~26.3 g/g

354~489 g/g 595~689 g/g  
 

 

 

70 g/kg 14 g/kg 3 50kg
3,500 g 700 g

35~38 g/g 26 g/g  
1 160g

5,600 g
4,160 g

9.8mg

4

0.75mg 1.25mg
4.0mg 4.75mg

9.0mg

 
LC-MS/MS

MS/MS

 
LC-TOF/MS

IDA TOF MS

[M+H] + XIC
m/z 290.175 0.010Da 11.7

m/z 304.154 0.010Da 10.1

TOF MS

 
LC-TOF/MS

 
 

 
1  HP  
2   
3   
4  

 

Table 3. g/g  
 atropine scopolamine 
 
 
1 
2 
3 
4 

38.5 
35.0 
471 
489 
354 
375 

26.3 
25.6 
689 
632 
595 
610 

Table 2. % CV%  
 atropine scopolamine 

 
 

86.3 0.65%  
102.6 5.2%  

82.3 2.2%  
87.9 3.4%  

13 14 15 16121 2 3 4 5 6 7 8 9 10 11

15 169 10 11 12 13 1481 2 3 4 5 6 7

13 14 15 16121 2 3 4 5 6 7 8 9 10 11
retention time (min.) 

15 169 10 11 12 13 1481 2 3 4 5 6 7
retention time (min.) 

Fig. 1. TOF MS chromatograms (1:scopolamine, 2:atropine) 

Fig. 2. MRM HR chromatograms (1:scopolamine, 2:atropine) 

1   2 

1    2 

1 

1     2 

2 

1   2 

 

 

50ng/mL  
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1,2 3 

1 2 3

 
31  

 
LGBT

LGBT
 

DV

2016 LGBT
2017 8 16 2018 5 13

 
 

 

 

 

 

 

 

 
2018 2019

26
21

 
 

(1)  
80

5

 

2

2013
10

AB

LGBT
 

15 30  
(2)  
2019

LGBT
108

KH 
Coder 3

 
 

(1)  
LGBT

5
8
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 (2)  
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Perfluoroalkyl acids PFAAs

PFAA PFOS Perfluorooctane sulfonate PFOA
Perfluorooctanoic acid

1 PFAAs

 
 
 
 
 

PFOS PFOA 
1 PFAAs  

75%

 
POCIS Polar 

Organic Chemical Integrative Sampler
 

 

1 PFAAs
 

PFAAs POCIS
PFAAs

MF SP
MF 3 Polyether Sulfone PES Cellulose Acetate

CA Cellulose Ester CE PFAAs
Oasis HLB Oasis WAX  



－ 142－

2 PFAAs
PFAAs PFOS PFOA

100 ng/L 1 POCIS

14 1 3 6 9 14  
3  
POCIS PFAAs 2

Rs  
 

1 MF SP PFAAs  
MF PFAAs

3 CA
CE

POCIS
MF PES

SP PFAAs POCIS
HLB WAX POCIS

SP WAX  

1 MF SP  

MF  MeOH 
   

 
POCIS  

 
Polyether sulfone (PES) 
Cellulose Acetate (CA) 

Cellulose Ester (CE) 
 

SP    
 

POCIS  
 

Oasis HLB 
Oasis WAX 

 
2 PFAAs  
POCIS MF PES SP WAX SP 1) 200 mg

10 ℃ PFAAs 2
PFAAs SP

MF SP PFOS PFOA
 

 
 
 
 
 
 
 
 2 POCIS  
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3
POCIS

2)  

 
 

t t
2

PFOS 0.040 (L/day) PFOA 0.088 (L/day) 3
2

20℃ 30℃ PFOS
PFOA PFOS 0.092 20℃ 0.096

30℃ (L/day) PFOA 0.166 20℃ 0.158 30℃ (L/day) 3  

3  

4

20℃
30℃

 
 

 

1) Fedorova, G., Golovko, O., Randak, T., and Grabic, R. (2013): Passive sampling of perfluorinated acids and 

sulfonates using polar organic chemical integrative samplers.  Environ. Sci. Pollut. Res., 20, 1344-1351. 

2) Lohmann, R., Booij, K., Smedes, F., and Vrana, B. (2012): Use of passive sampling devices for monitoring  

and compliance checking of POP concentrations in water. Environ. Sci. Pollut. Res., 19, 1885-1895. 

4 Rs  
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