23 3 11

compounds

24

25

26

DDT

40%

10%
POPs(Persistent organic




POPs
POPs
POPs

2010

2005 2010 2004
2005
24
( 10 )

100g

(E25)
(1) @)
(GPC)
3) (4)
GC/MS ECNI
DDTs,
HCHs, CHLs HCB
3.7ng/day
DDTs (77ng/day) 5%
50 5
DDT
o B 33 24
ng/day
(18 ng/day)
(50kg) (EDI,
ng/kg bw/day)
EDI
0.074 1.14 ng/kg
bw/day FAO/WHO
PTDI, 2pg/kg bw/day for
dicofol ADI,

6ug/kg bw/day for endosulfans
0.0037% 0.018%



(Cl;-MBP

Br4Cl,-DBP) Cl-MBP 50

40

8.65 ng/day
101ng/day
Cl;-MBP
BI‘4C12-DBP 50 31
1.9 ng/day
16 ng/g

Cl;-MBP  Br,Cl,-DBP

80%

(EDI)
2 ng/kg bw/day for dicofol,
6ug/kg bw/day for endosulfan

Cl,-MBP

80% Br,Cl,-DBP  90%

Cl;-MBP

BI’4C12-DBP

GC-ECNI-MS

24
100

23

GC-ECNI-MS

21



(E25)
5mL
2:1:3 wvol / vol
/ / 9mL
13 PCB
Dechlorane plus 500pg
8mL
10mL
10mL 8g
Florisil PR
20mL
10% /
40mL
1mL
0.1mL 13Cq2
CB-111 GC/MS
PCB (11 cogeners) 15.2-

242 ng/g lipid mean 76.2 pg/g lipid

PCB
2005
2012

B8-HCH HCHs 80%

2012 B-HCH

0.24-58.86 ng/g lipid mean 10.7
ng/g lipid 2008

2009

2.78-58.93
ng/g lipid mean 11.58 ng/g lipid

2007
10 ng/g lipid
20 ng/g lipid 2012

2009

0.05-3.45 ng/g lipid mean 0.55 ng/g
lipd

2012
0.04-3.19 ng/g lipid mean 0.46 ng/g
lipid 0.05-0.70 ng/g
lipid

39.76 ng/g lipid
trans-chlordane cis-
chlordane trans-nonachlor
heptachlor
oxy-chlordane
heptachlor
heptachlor epoxide
trans-nonachlor
oxy-chlordane



2007 2009

30-40 ng/g lipid

2012

2012
0.20-6.32 ng/g lipid mean 1.31 ng/g
lipid 0.39-350

ng/g lipid mean 9.50 ng/g lipid
1

P26 P50
2008 2009
DDTs p,p’-DDE
DDT
3.28-670 ng/g lipid mean 73.49 ng/g
lipd 2007 2009
DDT 107-257 nglg
lipid 2012
Dechlorane
Dec602, 603,
605 1 ng/mL. Dec 604
20 ng/mL

POPs

POPs

Dechlorane

307ug/ /
206pg/ /

265ug/ |/

713png/ /

24

373

373



24

Sp g/

48

LC-MS/MS

24

24

24

24

SM g

2u g

168

24
373
2009 2014
2u g/ /
24
-30
E25 E2166
BMI
SU g
96
2U g 24
24
3.29 pg/day
1.14 ng/day
0.51 pg/day
4 0.07 pg/day
12
3.66 ug/day
1.94 ng/day 0.86



pg/day
0.53 pg/day

64.5ug
10%
1%

Dechlorane 605 Dechlorane Plus
(DP)

Dechlorane Plus

GC /ECNI/MS

5¢g 1:1 wvol / vol



16

10mL 40
1:1
/ 30mL
8g
Florisil PR
30mL
10% / 30
mL 1 mL
GC /ECNI/MS
M]
Dechlorane
Dec604 Dechlorane
1/20
15m
0.25um
Dechlorane
13 DP
4 1 Dec602
16 ng/g 1
39ug/day
Dechlorane

POPs POPs

endosulfan pentachlorophenol

(PCP) 2,4,6-tribromophenol (TBP)

tetrabromobisphenol A (TBBPA)
polybrominated diphenyl ether

(PBDE) (OH-PBDE)
20
1993, 2004 2011
24
(30 )
100g
(E25)



(1 )

(GPO)  (3)
KOH+EtOH/

( ) @)

GC-MS

(1993, 2004 2011
POPs DDTs, HCHs,
HCB POPs
endosulfan
PCP TBP TBBPA
hydroxy-PBDE

)
CHLs

dicofol

1993
TBBPA DDTs
CHLs endosulfans Cl,-MBP
HCHs 2011
DDTs TBBPA endosulfans CHLs
2011 POPs
DDTs, HCHs, HCB, CHLs
1993 49%
dicofol 20 ng/day 0.6 ng/day
endosulfan 40 ng/day 20 ng/day
(50kg) 1kg

(EDI, ng/kg bw/day)
dicofol, endosulfans EDI
0.3 5 ng/kg bw/day
FAO/WHO
PTDI, 2pg/kg bw/day for dicofol
ADI, 6ug/kg bw/day

for endosulfans 0.015% 0.08%
TBP
10.7 27.8 ng/day
PCP
1993 19.8 ng/day 2011
4.0ng/day TBBPA
30 8
90 ng/day

hydroxy-PBDE 6-OH-BDE47
11 ( 6.8 pg/g wet)
2’-OH-BDE68 5 12.6
ng/day
(ADI) TBBPA
EDI 1.8 ng/kg bw/day
ADI
methoxy
TBA PCA 6-MeO-BDE47
2’-MeO-BDE68 1993
TBA TBP
0.05 2011
0.09 PCA PCP
1993 0.01, 2011
0.05 6-OH-BDE47
6-MeO-BDE47
1:1 TBBPA  dimethoxy
POPs
dicofol,
endosulfan HexaBB,
TetraBB
endosulfan
a - B 1:1 2:1
a
a
-endosulfan
TBP
2004
1993 2010
TBA TBP 1/10
TBA TBP



PCP 1993

99 ng/day 2004
2010 20 ng/day
PBDE 6-OH-BDE47
BDE-47
( )
dimethoxy-PBDE
dimethoxy-PBDE68 2 ’

-methoxy-BDE68
dimethoxy-PBDE

TBP
TBBPA

PBDEs

TetraBB, HexaBB BDE-47
TBP, TBBPA

hydroxy-PBDE

dicofol, endosulfans
pentachlorophenol
ADI

2009 2010
18 35 20
29

(E25)

(D
(2)
(GPC) (3) KOH:EtOH

( ) (4)
(5) GC-MS

DDTs (69 ng/g lipid) CHLs
(46.1 ng/g lipid) HCHs (25.9 ng/g lipid)
HCB (7.4 ng/g lipid)
TBP
15.6 ng/g
lipid TBBPA 9

-10 -



3.6 ng/g lipid
TetraBB (1.93 ng/g lipid)
endosulfans (1.7 ng/g lipid), PCP (0.90
ng/g lipid)

2’-MeO-BDE68 ( 95%) 0.77
ng/g lipid BDE-47 (0.61 ng/g lipid)
20
4 6-OH-BDE47 0.25 ng/g
lipid HexaBB
TetraBB 1/6
BI‘4C12-DBP
Cl;-MBP 0.35, 0.63 ng/g
lipid
(5 kg,
700mL )
(EDI, ng/kg bw/day)
dicofol endosulfans EDI
1.0 4.8 ng/kg bw/day
PTDI (ADI)
3 TBP
TBBPA EDI 44
10 ng/kg bw/day CHLs EDI
130 ng/kg bw/day ADI (0,5
ug/kg bw/day)  26%
Dicofol endosulfan
EDI (2 6
ng’kg bw/day)
TetraBB
HexaBB
HexaBB TetraBB
HexaBB
TetraBB
HexaBB TetraBB
PCP
PCP TBP

PCP

PBDE 6-OH-BDE47

BDE-47

6-OH-BDE47

OH-PBDE

OH

POC
2,4,6-tribromophenol
(TBP), pentachlorophenol (PCP),
tetrabromobisphenol A (TBBPA)

hydroxy-tetrabromodiphenyl
ether (OH-BDE)

OH-BDE
(5-chloro-2-(2,4-dichlorophenoxy)
phenol; TCS)

TCS

TCS
TCS

-11 -



TCS

3
POPs
24
(30 )
100g
2010
30 38 10
32 2009
25 30 10 28
2010
21 37 10 32
(E25)
TCS
49 ng/g lipid
47 ng/g lipid 77 nglg
lipid 217
ng/g lipid TBP
19
25 ng/g lipid
4 ng/g lipid
TBBPA 10
2 3

3
15 ng/g lipid OH-BDE
2’-OH-BDEG68
TCS TBP PCP
TCS
1990 1.5 pg/day
2009
3.4 pg/day
TCS 2.5
3.7 ug/day
TBP
PCP
OH-PBDE
2’-OH-BDEG68 30
13
6-OH-
BDE47 5
7.4 pgl/day
TCS
3
TCS
nd( )
300 ng/g lipid
0 2100 ng/g lipid
1 800
g/day
TCS 77 nglg
lipid 2.3 ng/g milk
TCS 1.8 ug/day

-12-



4.8 ng/day

TCS NOAEL
50 mg/kg/day
4
TCS
TBBPA 30 5
1080 ng/day 24
TBBPA
TBBPA 4.5 ng/g lipid
TBBPA (EDD
(COT)
TBBPA
ADI 1 mg/kgbw/day
TBBPA EDI/ADI
OH-PBDE 2’-OH-BDEG68
6-OH-BDE47
6-OH-BDE47
2’-OH-BDEG68
PBDE
POC
POC
MeO
HBCDs,

2,4,6-'TBP, TBBP-A

POPs

PBDEs
brominated flame
retardants :BFR

HBCD TBBP-A 2.4,6-TBP

6
64
2008 2010
a-HBCD 2.2ng/g lipid
HBCD
83% (24-100%)
B-HBCD  y-HBCD 9.6%
(0.08-51%) 7.0% (0.12-75%)
HBCD 2.2ng/g
lipid BFR
2,4,6-TBP TBBP-A 90% 97%
0.9
2.9ng/g lipid
a-HBCD 2008-2010
HBCD
HBCDs
(0.25-0.86ng/g
lipid)
HBCDs TBBP-A PBDEs
TBBP-A

-13 -



a-HBCD PBDEs
TBBP-A

TBBP-A ( , 2.9 ng/g lipid)

(
0.4 ng/g lipid)
2,4,6-TBP

130 pg/g lipid

POC
2,4,6-tribromophenol (TBP)
pentachlorophenol (PCP)

tetrabromobisphenol A (TBBP-A)
hydroxy-tetrabromodiphenyl
(OH-BDE)

ether
(5-chloro-2-
(2,4-dichlorophenoxy) phenol; TCS)

TCS
OH-BDE

TCS

TCS

TCS

TCS
TCS
TCS
TCS
TCS
POPs
2007
24 48 19
35 2009
24 69 19
52
E25)
TCS PFB
TCS

3.08 ng/mL.  0.97

- 14 -



7.7 ng/mL 1.07 ng/mL 0.4

3.5 ng/mL TCS
p<0.001
POPs
POPs trans-NC dicofol
PCBI153
HCB B-HCH a-endosulfan
<LOQ 0.66 ng/mL
TCS POPs
TCS
TCS
TCS
POPs
TCS POPs
TCS HCH trans-NC
PCBI153
(p<0.05)
1) TCS
TCS
TCS
TCS
TCS
Hong Kong TCS

0.15 10 ng/mL

0.1 9.2 ng/mL (total TCS)

TCS 0.52 ng/mL
4.1 13
ng/mL TCS

TCS
1.1 ng/mL
TCS
NOAEL  50mg/kg/day
1/20
TCS
2) TCS
TCS
3 ng/mL
TCS POPs
TCS POPs
TCS hydroxy-BDE
TCS
PFCAs
(PFCAs)
8 PFOA (C8)
PFCAs

-15-



2000
PFCAs
PFCAs
PFCAs
PFCAs
1980 2010
PFCAs
1981 1992
2004 2011
1979 1993 2003-2004
2011 12-26
1981 1997 2003
2011
1983 1993 2004-2005 2011
15-30
1 PFCAs

C8 C9 C10 C1i1 C12 C13 Ci4
72+ 11% 73%

15% 79+ 7% 83+ 5% 91+ 11%
89+ 12% 104+ 20%
PFCAs
cs Cl4
2010 (2011  122ng/day)

2000
79ng/day) 1990
67ng/day) 1980

21ng/day)
C11 1980

(2003-2004
(1993
(1979

2000
2010 C8
C8 1980

C13 1990 C8
2000 2010
C9
1980 1990
2000
2010
PFCAs
(C8 Ci14
) 2010 (2011
1990
70ng/day) 2000
45ng/day) 1980

37ng/day)

89ng/day)
(1992

(2004

(1981

C11
C11 1980
1990
2000 2010

C8 C13

2 PFCAs

c8 C9 C10 C11 C12 Ci13 Ci14

87+ 12% 94+ 8%
87+ 6% 95+ 7% 96+ 5% 99+ 6%
106+ 7%

PFCAs (C8 C14
) 2010
15.2ng/ml)
(2004-2005
(1993

(2011
2000
10.2ng/ml) 1990
60.4ng/ml)

-16 -



1980 (1979  29.1ng/ml)

C8

C9 (1993 )
C8 PFCAs

PFCAs (C8 C14
) 1980 (1981
0.4ng/ml) 1990
13 (1992
5.2ng/ml) 2000 (2003
69.9ng/ml) 2010 (2007

67.6ng/day)
C8

C11 C8
2004
2011

PFCAs

PFCAs
1482ng/day (  PFOA
100ng/day) (2011
) 2014
PFCAs
(TDD
PFOA
(EFSA) 1500ng/kg-

50kg

/day

PFOA TDI

0.1%
2 PFCAs

C8 PFOA
C8

3M 2002

25%

C8
C8
2003-2004
2011
2004
2011 C8
C8 Cl4
PFCAs
PFCAs 2004
50kg 1-
PFCAs (C8 Cl4
)
2010 6.2ng/ml 2000
2.9ng/ml 1990 1.8ng/ml
1980 0.5ng/ml
2010 2.1ng/ml 2000
0.7ng/ml 1990 1.3ng/ml
1980 0.4ng/ml
C8 1981
Cc8 3 9
3M
2002
PFOS 60% PFOA
25%
PFOA(CS) PFCA
(C9-C13)

-17 -



PFCAs

PFCAs
n-3

2013 131

c8 C9 Ci10 C11
C8

PFCAs PFCAs  50%

Cc9 Ci11 Ci13

C10 C12

PFCAs
c8 C9 Cio Ci1
C12
/ (EPA/AA)
C8 C9 C10 C11 Ci12
EPA/AA

EPA/JAA C8
C9 C11 Ci12

PFCAs PFCAs
PFCAs

PFCAs

EPA/AA

PFOS
[PFOA,8 C8
]
PFNA C9
PFDA C10
PFCAs
PFOA

C6-C14 PFCAs

PFCA
v 24
PFCAs
CSF
PFCA
v
PFCA
v
01 3 6 12 24
CSF

- 18 -



2-
PFCA
2_
v
C7
C8-14
PFCAs
C7-C14
C8 6 7%
<1%
61 79 %
1.3 1.4% C9
C14 PFCAs
C8
C9 C14 PFCA
C8
64 80 % 46 55 %
v C8

13.1 mL/d/kg 9.8
mL/d/kg C7

336.7 mL/d/kg
216.3 mL/d/kg C7

C7
C9
C7 347.4
mL/d/kg 265.7 mL/d/kg  C10
2.2 mL/d/kg
2.8 mL/d/kg
1\Y
PFCAs
PFCAs

94 % 104 %
PFCAs
2
C9 C9 Cl14
PFCAs
PFCAs
PFCAs
PFCAs
PFCAs
2
PFCAs
C8
Cc9 Cio0 C11-C14
PFCAs
CSF
PFCA 100
C10 C14 PFCAs
PFCAs

C9 C11 PFCAs

C6 C7 PFCAs
PFCAs

PFCAs

PFCAs

-19-



C6 C7 PFCAs
C7 PFCAs
PFCAs
PFOA
PFCA (C8-C13)
PFOA(CS8) PFCAs
14-9 FBV/N
(n=4) PFCAs(C5-C14)
3.17nmol/g 24
PFCAs
PFCAs C8
(c7 (C9-C13)
(nmolg/ml-

serum; C7:1.43, C8:15.56, C9:13.71,
C10:3.82, C11:3.47, C12:1.22, C13:

PFCAs
(nmolg/ml-milk; C7:2.16,
(C8:5.58, C9:4.73, C10:0.79, C11:0.66,
C12:0.39 C13:0.30)

0.68)

PFCAs / C7
1.56 C8 C13 0.22
0.54
24
PFCAs
PFCAs/ PFCAs C7
C8-C13
PFCAs (C7) PFCAs(C8
—C13)
POPs
2003
1 2
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E25 POPs

3 mL
3000 rpm
10
3 mL
2013
1993
1996 1997
2003 2011

=21 -

2012
11

8

11-12

500mL



102
1990 2010
30
2008 30
150 1990
2008
2014 5 15
23
429
24
182
25
130
24 3
171
25 2
25
26

294

30

30

2008

150

2008

120

2007

1990

2011

2010

2010

22

2003

55

1990

102

2013



perfluorinated calboxilic acids,
PFCAs 8

perfluorooctanoic acid, PFOA
1940

PFCAs

PFCAs

7 14 PFCAs
PFHxA PFOA PFNA PFDA
PFUnA PFDoA PFTrA PFTeA

2013 5 8 44
PFOA
PFCAs
2000
2004 5 3
PFOA
45.4 ng/LL

-23 .



PFCAs

3 1
PFOA
PFOA 40% PFCAs
PFHpA PFNA 20%
PFOA
PFNA PFCAs
PFDA PFUnA
2.13 77.4 g/day
PFCAs
PFCAs
PFCAs
237 g/day
PFOA PFHpA PFNA
PFOA
PFCAs 77.4
64.2 g/day
PFOA 38.6
20.1 g/day (polyfluoroalkyl phosphate esters; PAPs)
PFCAs PFCAs
PFOA
PFCAs
133 g/day
49 kg PAPs

-4 -



PAPs

PFCAs 6 14
SCCPs
2007 2012
15 9 SCCPs
PAPs 5
2010
Agilent
SCCPs 3ng m
3
PFCAs
77-81%
15 13
9 8 PFCAs
PAPs SCCPs
PFCAs PFCAs
6-14 5.9
u glg 19u g/g 4 1 2
PAPs
35.0u gl/g 2.5 g/g
PFCAs SCCPs
consumer products
PFCAs SCCPs
PFCAs CPs
SCCPs
2010
PFCAs PAPs
60 CPs
PAPs PFCAs SCCPs

_25.-

4%
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