POC

TCS
2009-2010 TCS
1.07 ng/mL 3.08ng/g lipid TCS
TCS
TCS
HCB <LOQ 0.66 ng/mL
TCS HCH transNC PCB153
TCS
2010 TCS
POC
2,4,6-tribromophenol
(TBP) pentachlorophenol  (PCP) Bedoux et al., 2012 TCS

tetrabromobisphenol A (TBBP-A)

hydroxy-tetrabromodiphenyl ether
(OH-BDE)
Fujii et a., 2014
(5-chloro-2- (2,4-dichlorophenoxy)
phenol; TCS)
TCS OH-BDE

Rodoricks et al.,

Axelstad et a., 2013; Paul et al.,
2012 TCS
Chen et al., 2011; Sandborgh-Englund
et al., 2006; Pycke et a., 2014
TCS
Miyazaki et al., 1984; Okumura et al.,
1996
Canosa et a., 2008
TCS
Allmyr et a 2008;
Dayan et a 2007
Dann et
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a 2011; Dayan et a 2007
TCS

TCS

TCS

2007
24 48 19
35 2009
24 69 19
52
Koizumi et al., 2009
E25)

)
TCS

Laboratories
BC-triclosan  **C-methyltriclosan

Cambridge Isotope

3C-endosulfan Wellington
Laboratories
Dr. G.
Marsh
4’-methoxy-BDE121 TCS
pentafluorobenzoate

chloride Sigma-Aldrich

Wako gel
S-1
130 3

Fujii et al., 2014; Haraguchi et
al., 2009 (1) (2)
(GPC) (3)
KOH-+EtOH/ -
(PFB) 4)
(1) ImL 0.1% (5 mL)
: ‘n-
(2:1:7) 20 mL
(C-triclosan,
PC-methyltriclosan

PC-endosulfan 2.0 ng/mL)
2)
(DCM) : n- (1:1 v/v)
Bio-Beads S-X3 (40g,
Bio-Rad )
4 mL/min
96-mL
64-mL
(3) GPC n- (10
mL) IM KOH-
(7:3) (2mL)
I mL
4)
IM
2 mL n- :
(8:2, v/v, 10 mL)
3 2 mL
1 mL
PFB(10 pL) 40 30
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PFB
1 mL

4)
(0.2
g, Wako gel S-1)
DCM/n-hexane (12:88, v/v, 15mL)

4’-methoxy- BDEI121
200uL GC-MS

4)
GC-MS Agilent GC/MSD-59731
6890N-GC

ECNI
GC/MS
Table 1 TCS
PFB-"C-TCS
5)
10
Table 1 0.2-10
ng/mL 74
99 % 12%
(n=5) PFB-TCS
(LOQ) / =10
0. 10 ng/mL (Table
1) LOQ
LOQ 12
0.2 10
ng/mL (
0.99) Standard

Reference Material (SRM1954, Organic
Contaminants in Non-Fortified Human

Milk, NIST)

44°-DDE HCB  trans-NC
15%
1) TCS
TCS ECNI-GCMS
(1) (2) O-
(3) O-PFB

(1)
0.25 ng/mL (M/z 266) (2) 0.18 ng/mL
(M'z 302) (3) 0.05 ng/mL (Mz 484)
O-PFB

0.1 mL
GPC
PFB
93% LOQ 0.06
ng/mL
2) TCS PFB
Table 2
TCS
TCS
3.08
ng/mL 0.97 7.7 ng/mL 1.07
ng/mL 0.4 3.5 ng/mL
TCS p<0.001
3) POPs
POPs trans-NC dicofol
PCB153
HCB B-HCH a-endosulfan
<LOQ 0.66 ng/mL
4) TCS POPs
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TCS
Fig. 1 TCS
TCS POPs
Table 3 Table 4
TCS POPs
TCS HCH trans-NC
PCBI153
(p<0.05)
1) TCS
TCS LC/MS/MS
GC/MS/ECNI Dirtu
et al 2008 Geens
GCMS-ECNI Geens et al.,
2009 TCS PFB
1
mL
TCS 0.1 mL
TCS
TCS
TCS
TCS
Hong Kong TCS
0.15 10ng/mL Wuetal., 2012
0.1 9.2 ng/mL
(total TCS) Geens et
al., 2009
TCS 0.52 ng/mL
Dirtu et al., 2008
4.1 13 ng/mL
TCS Allmyr et al.,
2008 TCS

1.1 ng/mL

Ye et al., 2008; 2009

free TCS total TCS
10%
Allmyr 2006 TCS
TCS
TCS
TCS NOAEL  50mg/kg/day
Dayan et al., 2007
1/20
TCS
2) TCS
TCS 2009
TCS
TCS
TCS
TCS
O-
Allard et al., 1987 methoxy-TCS
MeTCS)
MeTCS
(< 0.2 ng/mL)
MeTCS
Balmer et al., 2004
TCS POCs
POC
POCs
James et al., 2012;
2012 TCS POCs
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Table 1. Selected ion monitoring (SIM) used in the GC/MS analysis

Carrier gas Helium (head pressure 3 psi)
Injection mode Splitless

HP-5MS (30% dimethylpolysiloxane, 30 m % 0.25 mmi.d. and 0.25 pm
Column

film thickness, J&W Scientific, CA, USA)
70 °C (1.5 min), then 20 °C/min to 230 °C (0.5 min), and then 4 °C/min

Oven to 280 °C (5 min)
Temperature Injector (250 °C), trans fer line (280 °C)
ion source (150 °C for ECNI, 230 for EI)

Ionization mode electron capture negative ionization

Reagent gas Methane

Analytes GC tr (min) Target ion (M/z) LOQ* (ng/mL)
HCB 9.604 284 (286)* * 0.05
B-HCH 9.787 71 (255) 0.35
dicofol 11.387 250 (252) 0.25
trans-nonachlor 12.745 444 (446) 0.20
a-endosulfan 12.627 404 (406) 0.10
B g-endosulfan 12.627 415(417) 0.10
PCB153 14.216 360 (362) 0.15
TCS (triclosan) 12.271 252 (254) 0.32
methyl-TCS 12.404 266 (304) 0.20
PFB-TCS 17.127 482 (484) 0.10
Beres 12.271 266 (268) 0.32
methyl-">C-TCS 12.404 288 (290) 0.20
PFB-"C-TCS 17.127 494 (496) 0.10

*Limits of quantification; S/N = 10, **confirmation ion
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Table 2. Concentrations (ng/mL wet) of triclosan and POPs in human serum from Japan and Korea

Japan (Kyoto) Korea (Seoul)

n>L0Q(%) mean+ SD  (range) n>LO0Q(%) mean+ SD  range p value
age 523+149 (24-69) 34.8+7.81 (24-48)
TCS 19 (100) 3.08+1.56 (0.97-7.73) 19 (100) 1.07+0.66  (0.4-3.5) <0.001
HCB 19 (100) 0.06+0.05 (0.01-0.18) 19(100) 0.11£0.15  (0.01-0.66) 0.160
B-HCH 19 (100) 1.48+228 (0.11-8.0) 19 (100) 0.37+1.12  (0.02-5.0) 0.065
trans-NC 19 (100) 0.68+0.81 (0.13-3.73) 19 (100) 0.17+0.10  (0.02-0.34) 0.001
a-endosulfan 19 (100) 0.22+0.11  (0.07-0.50) 18 (95) 0.03+0.03 (<LOQ-0.15) 0.155
dicofol 19 (100) 0.03£0.02 (0.02-0.09) 17 (89) 0.01£0.01 (<LOQ-0.04) 0.006
PCB153 19(100) 1.92+1.76 (0.53-8.5) 19(100) 0.40+0.36 (0.11-1.42) 0.001

LOQ: Limit of quantification, SD: standard deviation; Concentrations lower than the detection limits
were considered to be equal to half of the detection limit for statistical analyses.

Table 3. Speaman’s rank correlation coefficients between age and concentrations of analytes in
Japanese women (N=19).

Age TCS HCB B-HCH trans-NC a-endosulfan  dicofol
TCS 0.267
HCB 0.263 -0.069
B-HCH 0.593**  0.490** 0.282
trans-NC 0.413 0.647** 0.341 0.642**
a-endosulfan -0.069 0.123 0.626 0.056 0.327
dicofol 0.059 0.244 0.066 0.429 0.332 0.189
PCBI153 0.618**  0.675** 0.036 0.674** 0.748** 0.005 0.458*

*. Correlation is significant at the 0.05 level (2-tailed).
**, Correlation is significant at the 0.01 level (2-tailed).

Table 4. Speaman’s rank correlation coefficients between age and concentrations of analytes in
Korean women (N=19).

Age TCS HCB B-HCH trans-NC a-endosulfan  dicofol
TCS -0.386
HCB 0.428 0.006
p-HCH 0.107 -0.409 0.005
trans-NC 0.264 -0.194 0.224 0.764**
a-endosulfan -0.186 0.269 0.178 0.364 0.345
dicofol 0.278 -0.420 0.011 -0.011 0.567* -0.066
PCBI153 0.394 -0.058 0.193 0.960** 0.844* 0.269 0.561

*. Correlation is significant at the 0.05 level (2-tailed).
**, Correlation is significant at the 0.01 level (2-tailed).
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Fig. 1. Relationships between the age of females in Japan, Kyoto (a) and Korea, Seoul (b) and serum

concentrations of TCS. Speaman’s rank correlation coefficients, (a) r=0.267, p=0.269; (b) r= 0.386,

p=0.102
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