Table 1. Information of food homogenate, human serum and breast milk from Okinawa

Sample City n M/F Year Mean Age
diet04 (duplicate diet study) Okinawa 10 M4/F6 2004 32.2 (20-50)
diet09 (duplicate diet study) Okinawa 10 M 2009 36

breast milk Okinawa 9 F 2005-2006 31.4 (26-39)
serum Okinawa 10 F 2006 43.7 (40-47)
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Table 2. GC/MS condition and limit of quantification (LOQ) of target chemicals.

Carrier gas helium (head pressure of 3 psi)

Injection mode splitless

Column HP-5MS (30 m x 0.25 mm i.d. 0.25 um film thickness, J&W Scientific)

Oven 70 °C (1.5 min) - 20 °C/min to 230 °C (0.5 min) - 4 °C/min to 280 °C (5 min)

Temperature injector (250 °C), transfer line (280 °C), ion source (150 °C)

Ionization mode electron capture negative ionization (ECNI)

Regent gas methane

Analytes GC tg, min Target ion, m/z LOQ*, ng/mL
p.p’DDE** 12.44 318(235)**x* 0.05
HCB 9.35 284 (282) 0.002
trans-nonachlor 12.28 444 (442) 0.01
a-endosulfan 12.19 404 (406) 0.01
['*C] o-endosulfan (IS) 12.19 415 (417) 0.02
PCB-153 13.65 360 (358) 0.01
PCB-187 14.70 394 (392) 0.01
[*CI]PCB-153 (IS) 13.65 372 (374) 0.01
tribromophenol (TBP, methylated) 8.77 81 (79) 0.002
pentachlorophenol (PCP, methylated) 9.40 280 (278) 0.001
[*CJPCP (IS) (methylated) 9.40 292 (290) 0.001
4-OH-PCB187 (methylated) 17.02 424 (409) 0.02
BDE-47 16.11 81 (79) 0.05
BDE-99 19.52 81 (79) 0.1
BDE-153 23.14 81 (79) 0.1
6-OH-BDE47 (methylated) 17.93 81 (79) 0.05
TBBPA (methylated) 21.71 81 (79) 0.1
[*C]4-OH-PCB187 (IS) (methylated) 17.02 438 (423) 0.02

*S/N =3, **EI mode, ***Confirmation ion
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Table 3. Dietary exposure of organohalogens in Okinawa area

Concentration pg/g wet weight)

sample diet04 (n=10) diet09 (n=10)
median mean SD min max median mean SD min max
congener

4, 4'-DDE 70.5 70.6 26.5 23.1 106 53.4 74.7 64.4 17.9 220
HCB 10.3 "10.96 34 7.5 17.5 11 15.72 10.8 7.5 41.7
PCB-153 7.5 8.56 4.3 3.1 14.7 6.9 15.16 15.6 3 50
PCB-180 2.05 2.38 1.9 1 7.5 2.3 4.05 4.4 0.4 13.9
PCB-187 0.95 1.11 0.6 0.4 1.9 1.35 2.83 3.7 0.1 11.5
PCB-183 0.5 0.69 0.4 0.3 1.2 0.65 0.91 1.0 0.1 3.1
trans-nonachlor 0.5 0.54 0.3 0.1 1.1 1 1.52 1.3 0.3 4.5
a~endosulfan 16.15 18.55 8.3 12 41.3 17.2 18.0 6.4 10.5 29.7
TBP 72.4 76.19 29.1 23.6 131 272 31.7 17.4 11.7 68.1
PCP 2.05 2.56 1.5 1 53 1.1 1.24 1.0 0.2 33
TBA 2.35 2.98 2.6 0.8 9.1 12.75 12.69 8.3 2.1 25.7
PCA 0.6 0.64 0.4 0.2 1.6 0.45 0.63 0.4 0.3 1.2
BDE-47 34 3.17 1.3 0.5 4.9 1.45 14.15 37.8 <LOQ 121
BDE-99 <LOQ 2.44 4.4 <LOQ 12.2 <LOQ 86.08 268.4 <LOQ 850
BDE-153 <LOQ 0.24 0.8 <LOQ 2.4 <LOQ 0 0.0 <LOQ 0
TBBPA 4.5 6.58 4.9 1.5 14.1 1.7 1.71 1.7 <LOQ 4.4
4-OH-PCB187 <LOQ 0.01 0.0 <LOQ 0.1 <LOQ 0.3 0.7 <LOQ 2.1
6-OH-BDE47 <LOQ <LOQ <LOQ <LOQ <LOQ 2.8 6.81 12.1 <LOQ 39.6
2'-MeO-BDE68 <LOQ 22 4.0 <LOQ 12.2 4 23.04 51.5 0.8 166.7
6-MeO-BDE47 <LOQ 0.38 1.0 <LOQ 3 4.15 5.89 7.1 <LOQ 20.8

ratio
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TBA/TBP
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Table 4 Concentration of organohalogens from breast milk and serum from Okinawa area

Concentration, pg/g lipid Concentration, pg/g serum
sample breast milk (n=9) serum (n=10)
median mean SD min max median mean SD min max

4,4-DDE 76097 91063 51053.6 30890 177352 1848 1952.2 1492.4 250 5250
HCB 7149 7089 3198.5 2766 12626 133.5 135.8 46.5 59 214
PCB-153 15972 13899 6353.9 4189 20753 235 214.6 65.9 64 286
PCB-180 9526 7780 4204.7 2302 13888 133 123.3 449 23 180
PCB-187 4435 3883 1963.8 1023 6290 38 34.9 13.5 9 56
PCB-183 995 826 345.6 230 1199 9 10.4 6.9 4 27
trans-nonachlor 52373 66911 35949 29254 144036 83 109.6 70.5 27 254
a-endosulfan 1032 1110 562.8 348 1954 133 156.9 82.8 96 373
TBP 1056 1167 745.5 131 2734 26 40.2 30.1 18 100
PCP 630 577 366.3 87 1094 143 216 166 87 633
TBA 386 445 248.9 28 850 10.5 22.1 28.1 4 87
PCA 33 37 18.6 7 68 2.5 5.4 8.6 1 29
BDE-47 566 873 735.3 93 1990 <LOQ <LOQ <LOQ <LOQ <LOQ
BDE-99 325 540 513.5 <LOQ 1134 <LOQ <LOQ <LOQ <LOQ <LOQ
BDE-153 395 381 184.1 130 646 <LOQ <LOQ <LOQ <LOQ <LOQ
TBBPA 720 1035 650.8 392 2216 <LOQ 40.5 78.0 <LOQ 238
4-OH-PCB187 <LOQ 29 59.0 <LOQ 159 42 453 21.3 21 79
6-OH-BDE47 <LOQ <LOQ <LOQ <LOQ <LOQ 90 152 146 <LOQ 417
2'-MeO-BDE68 193 421 530.6 <LOQ 1606 <LOQ <LOQ <LOQ <LOQ <LOQ
6-MeO-BDE47 193 249 192.4 <LOQ 529 <LOQ <LOQ <LOQ <LOQ <LOQ
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Table 5 Estimated daily intake (ng/kg body weight/day) of organohalogens for dietary food and breast milk in Okinawa

food breast milk
ADI/PTDI?
EDI EDI/ADI EDI/ADI
(%) (%)
4,4'-DDE 10 3003 30 354 3.5
HCB 2 541 27 28 1.4
PCB-153 1 475 47 54 5.4
PCB-180 1 127 13 30 3.0
PCB-187 1 78 7.8 15 1.5
PCB-183 1 32 32 32 0.32
trans-nonachlor 0.5 39 7.8 260 52
a-endosulfan 6 753 13 4.3 0.072
PCP 3 82 2.7 4.5 0.15
BDE-47 40° 243 0.61 2.2 0.0056
BDE-99 40° 989 2.5 1.7 0.0043
BDE-153 40° 6.1 0.015 0.14 0.00036
TBBPA 1000 185 0.019 34 0.00034
TBP - 2332 - 2.1 -
TBA - 288 - 1.5 -
PCA - 26 - 4.0 -
4-OH-PCB187 - 3.9 - 0.11 -
6-OH-BDE47 - 119 - <0.19 -
2'-MeO-BDE68 - 420 - 1.6 -
6-MeO-BDE47 - 104 - 0.97 -

* ng/kg body weight/day
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® The breast milk consumption rate and body weight for infants were assumed to be 750 g/day and 5 kg, respectively (Oostdam et al.,1999).

“ No observed adverse effect level
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Table 6. Comparison of concentration ratios of methoxylated and phenolic compounds in food, breast milk and serum from Okinawa

food* breast milk** serum***
phenolic methoxylated ratio phenolic methoxylated ratio phenolic methoxylated ratio
TBA/TBP 539 7.84 0.15 1167 444 0.38 40 22.06 0.55
PCA/PCP 1.91 0.63 0.33 577 37 0.06 216 5.24 0.02
MeO/OH-PCB 0.76 0.00 0.00 129 0 0.00 45 0.00 0.00
MeO/OH-BDE 9.02 6.26 0.69 0.00 280 na 191 0.00 0.00
diMeO/TBBPA 5.18 0.00 0.00 1035 0 0.00 101 0.00 0.00

na= not available

*pg/g wet (n=20), **pg/g lipid (n=9), ***pg/g serum (n=10)
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Table 1
Study area and study population
Sampling site  Population (x10°)  Latitude and longitude Year n (%female  Age® (range)
JapaSnendai 1,031 38°17'04" N 140°55'46" E 2008 50 (100) 37.5+9.44 (21-53)
1,023 2003 50 (100) 36.6+10.1 (20-59)
Takayama 94 (65)° 36°08'13" N 137°15'16"E 2008 50 (100) 40.5+4.78 (29-49)
67 2003 50 (100) 39.9+4.5 (31-45)
Kyoto 1,466 35°01'18" N 135°46'38"E 2009 30 (50) 33.2#14.7 (21-68)
1,469 2002 30 (50) 35.4+11.3 (21-58)
Osaka 2,652 34°45'31" N 135°31'52" E 2008 50 (100) 45.9+8.92% (30-63)
2,619 2004 10 (100) 60.9+6.3° (49-69)
Korea
Busan 3,711 35°14'39" N 129°05'54" E 2008 35 (100) 40.1£6.44% (18-49)
3,732 2000 30 (100) 35.4+4.27° (28-45)
3,961 1994 39 (100) 42.3+4.65" (34-52)
Seoul 10,421 37°27'52" N 127°01'56" E 2007 36 (100) 34.5+8.24 (20-54)
10,798 1994 24 (100) 38.0+7.41 (24-51)
Vietnam
Hanoi 6,232 21°00'08" N 105°49'50" E 2007-2008 37 (100) 30.2£5.76 (20-40)

* Means of age with different letters differed significantly (p<0.05 by Tukey's HSD.test). For example, the
letters A and B indicate that the corresponding values differ significantly at p<0.05.
a Data are presented as mean % standard deviation.

b Takayama city merged with neighboring citiF92n 2005. Numbers in paretheses denote populations areas

corresponding to those used in 2003.



Table 2
Serum concentrations of PFCAs in Japan

Sampling Concentration (ng mL™)
site Year n PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA  ZPFCAs
Sendai 2008 50 GM(GSD) 0.06(2.17)* 2.44(1.56) 1.80(1.40)*0.72(1.46)*3.00(1.59)*0.17(1.99)*0.60(2.00)* 9.13(1.41)*
median 0.07 2.36 1.82 0.73 2.97 0.19 0.74 9.00
range  <0.05-0.37 0.85-6.05 0.90-3.58 0.31-1.58 1.15-8.08 <0.1-0.52 <0.1-1.43 3.81-17.52
detection% 58 100 100 100 100 82 96
2003 50 GM(GSD) 0.15(3.75) 2.65(1.61) 1.01(1.85) 0.52(1.71) 1.68(1.75) 0.10(1.85) 0.31(2.12) 6.92(1.51)
median 0.22 2.59 1.07 0.55 1.79 0.1 0.37 7.18
range  <0.05-1.25 0.87-7.59 0.21-4.94 0.09-1.57 0.32-5.70 <0.1-0.37 <0.1-1.13 2.74-17.94
detection% 72 100 100 100 100 58 100
Takayama 2008 50 GM(GSD) 0.04(2.29)* 2.51(1.84) 1.78(1.42)*0.85(1.51)*3.12(1.51)0.20(2.15)* 0.60(2.66) 9.87(1.39)
median <0.05 2.08 1.72 0.80 3.1 0.24 0.77 9.28
range <0.05-0.49 0.82-11.25 1.01-4.50 0.26-2.68 1.28-7.13 <0.1-0.61 <0.1-2.46 5.44-22.09
detection% 38 100 100 100 100 82 94
2003 50 GM(GSD) 0.11(2.35) 3.19(1.62) 1.30(1.73) 0.65(1.63) 2.74(1.60) 0.14(1.88) 0.55(1.72) 9.18(1.49)
median 0.13 3.21 1.29 0.69 2.69 0.15 0.56 9.39
range  <0.05-1.72 1.36-20.28 0.64-9.88 0.18-2.26 0.77-7.81 <0.1-0.51 0.16-1.98 4.49-37.04
detection% 88 100 100 100 100 80 100
Kyoto 2009 30 GM(GSD) 0.11(1.98)* 5.28(1.57)* 2.78(1.42)* 1.10(1.45) 3.20(1.64)*0.24(1.87)*0.45(1.57)* 13.67(1.42)
median 0.11 5.52 2.69 1.01 3.15 0.25 0.45 13.86
range  <0.05-0.31 2.60-16.52 1.34-4.40 0.60-2.25 1.20-11.26 <0.1-0.99 0.22-1.15 6.60-26.81
detection%  96.7 100 100 100 100 93.3 100
2002 30 GM(GSD) 0.23(1.89) 7.12(1.54) 2.09(1.67) 0.91(1.66) 1.89(1.65) 0.12(2.04) 0.31(1.83) 12.98(1.52)
median 0.23 7.20 2.15 0.90 1.72 0.14 0.30 12.67
range 0.08-1.25 2.69-19.64 0.81-5.37 0.35-2.54 0.72-5.44 <0.1-0.37 <0.1-1.00 5.38-33.75
detection% 100 100 100 100 100 66.7 96.7
Osaka 2008 50 GM(GSD) 0.07(3.11)* 13.46(1.79)*3.54(1.62)*1.11(1.60)*3.05(1.73)* 0.16(2.55) 0.52(2.62) 23.08(1.64)*
median <0.05 12.80 3.32 1.10 2.98 0.19 0.72 22.77
range <0.05-1.11 5.59-201.68 0.85-14.57 0.36-2.80 1.01-8.79 <0.1-0.75 <0.1-1.95 10.77-220.07
detection% 48 100 100 100 100 68 94
2004 10 GM(GSD) 0.21(2.00) 29.54(1.29) 6.41(1.38) 2.38(1.48) 5.45(1.46) 0.25(2.28) 0.44(2.40) 45.42(1.27)
median 0.23 28.90 6.87 2.53 5.83 0.35 0.51 45.91
range 0.05-0.45 20.60-45.20 3.07-9.22 1.41-4.17 3.19-9.01 <0.1-0.51 <0.1-1.02 31.67-65.57
detection% 100 100 100 100 100 90 90

GM: Geometric mean; GSD: Geometric standard deviation
* GMs between time points are significantly different in each sampling site (p<0.05 by Student's t test after log transformation).

Table 3
Serum concentrations of PFCAs in Korea

Sampling Concentration (ng mL™)
site Year n PFHpA  PFOA PFNA PFDA  PFUnDA  PFDoDA  PFTIDA  IPFCAs
Busan 2008 35 GM(GSD) 0.04(1.92)*" 4.67(1.40) 1.91(1.45)** 0.91(1.38) 2.91(1.54)** 0.20(2.03)**® 0.94(1.92)** 11.87(1.38)*
median <0.05 4.64 1.98 0.92 3.00 0.22 0.92 12.34
range  <0.05-0.16 2.77-9.80 1.02-3.89 0.44-1.76 1.03-7.62 <0.1-0.81 <0.1-2.74 6.70-24.13
detection% 40 100 100 100 100 85.7 97.1
2000 30 GM(GSD) 0.10(1.59)° 3.69(1.47) 1.77(1.41Y" 0.84(1.45) 2.06(1.66)"® 0.14(1.61)* 0.72(1.67)" 9.58(1.39)°
median <0.1 3.98 1.92 0.87 2.27 <0.2 0.76 9.53
range  <0.1-0.28 1.19-7.33 0.89-3.61 0.32-1.47 0.58-3.95 <0.20-0.39 <0.20-1.73 4.31-16.00
detection% 30 100 100 100 100 33.3 100
1994 39 GM(GSD) 0.10(1.58)° 4.11(1.43) 1.35(1.96)® 0.89(1.65) 1.37(2.81)® 0.11(1.61)® 0.36(2.90)® 9.05(1.46)°
median <0.1 3.98 1.28 0.94 1.82 <0.20 0.49 8.85
range  <0.1-0.32 1.72-9.63 <0.10-5.20 0.25-2.98 <0.20-13.16 <0.20-1.03 0.10-2.89  4.08-32.50
detection%  35.9 100 97.4 100 92.3 7.7 69.2
Seoul 2007 36 GM(GSD) 0.03(1.48) 2.29(1.34) 1.13(1.32)** 0.58(1.38) 2.18(1.48)** 0.12(2.03) 0.59(2.10)** 7.10(1.35)**
median <0.05 2.21 1.11 0.57 2.37 0.14 0.74 7.23
range  <0.05-0.12 1.22-4.64 0.74-2.01 0.32-1.00 1.10-5.62 <0.10-0.38 <0.10-1.54 3.94-12.55
detection%  13.9 100 100 100 100 66.7 97.2
1994 24 GM(GSD) 0.08(1.00) 2.09(1.54) 0.65(2.01)*® 0.45(2.06) 0.54(3.89)° 0.10(1.26) 0.16(2.40)° 4.63(1.49)
median <0.1 2.31 0.76 0.50 0.89 <0.20 <0.20 478
range <01 0.80-4.09 <0.1-1.73 <0.1-1.18 <0.20-3.59 <0.20-0.31 <0.20-1.08 2.56-10.69
detection% 0 100 95.8 95.8 70.8 42 25

GM: Geometric mean; GSD: Geometric standard deviation

* GMs among different time points are significantly different in each sampling sites (p<0.05 by Student's t test or Tukey's HSD test
after log transformation). For example, the letters A and B indicate that the corresponding values differ significantly at p<0.05., while A
and AB or AB and B indicated that the corresponding values do not dlif e3r significantly.



Table 4
Serum concentrations of PFCAs in Hanoi, Vietnam

Sampling Concentration (ng mL™)
site Year n PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA >PFCAs
Hanoi 2007- 37 GM(GSD) 0.03(1.00) 0.61(1.55) 0.89(1.47) 0.82(1.67) 1.55(1.53) 0.09(1.85) 0.36(3.38) 4.73(1.38)
2008 median <0.05 0.63 0.91 0.85 1.58 0.1 0.65 4.81
range <0.05 0.20-1.43 0.35-1.65 0.19-2.03 0.57-3.95 <0.10-0.26<0.10-1.99 2.58-9.43
detection% 0 100 100 100 100 51.4 86.5
GM: Geometric mean; GSD: Geometric standard deviation
Table 5 Table 6
Correlation between different chain length F Factor analysis among PFCAs
Combination o] p value Initial solution Varimax rotated
F1 F2 F1 F2
PFOA  PFHpA 0.398  3.08E-21 Eigenvalue 3.48 1.36
PFNA  PFHpA 0.223  2.83E-07 Contribution (%) 49.72  19.40
PFNA  PFOA 0.734 6.30E-89
PFDA PFHpA 0.165 1.55E-04 Eigenvector
PFDA  PFOA 0.534 1.12E-39 PFHpA 0.092 0.618 -0.198 0.713
PFDA  PFNA 0.727 9.59E-87 PFOA 0.365 0.480 0.327 0.819
PFUNRDA PFHpA 0.019  6.60E-01 PFNA 0.474 0.179 0.673 0.610
PFUnDA PFOA 0.323 4.31E-14 PFDA 0.469 0.036 0.745 0.459
PFUNDA PFNA 0.646  1.02E-62 PFUNDA 0.446 -0.230 0.858 0.168
PFUNDA PFDA 0.689 1.78E-74 PFDoDA 0.374 -0.266 0.760 0.066
PFDoDA PFHpA 0.055  2.08E-01 PFTrDA 0.274 -0.481 0.719 -0.244
PFDoDA PFOA 0.235 5.61E-08 Factor score (meantstandard deviation)
PFDoDA PFNA 0.462  7.52E-29 Sendai 2008 0.31+0.78* -0.41x0.67*
PFDoDA PFDA 0.563  8.25E-45 2003 -0.84+£0.90 0.17+0.92
PFDoDA PFUNRDA  0.740 2.37E-91 Takayama 2008 0.50+0.67* -0.49+0.85*
PFTrDA PFHpA -0.117  7.58E-03 2003 -0.10£0.76  0.02+0.81
PFTrDA PFOA 0.063  1.51E-01 Kyoto 2009 0.44+0.68* 0.68+0.52*
PFTrDA PFNA 0.264  9.23E-10 2002 -0.46+£0.85 1.29+0.50
PFTrDA PFDA 0.360 2.25E-17 Osaka 2008 0.91£1.03 1.17+0.78*
PFTrDA PFUnRDA  0.552  9.36E-43 2004 0.92+0.71  2.42+0.48
PFTrDA PFDoDA  0.471  4.55E-30 Busan 2008 0.68+0.67™ -0.28+0.56™
p: Spearman's rank correlation coefficie 2000 0.06+0.61% 0.15+0.46"
1994 -0.48+0.95° 0.42+0.63°
Seoul 2007 0.02+0.69™ -0.92+0.36™
1994 -1.49+0.90% -0.22+0.48°
Hanoi 2007- -0.27£0.74 -1.48+0.65
2008

F1: 1st factor; F2: 2nd factor
* Means between time points are significantly different (p<0.05

by Student's t test)

1 Means among different time points are significantly different
(p<0.05 by Student's t test or Tukey's HSD test). For example,
the letters A and B indicate that the corresponding values differ
significantly at p<0.05., while A and A or B and B indicated that
the corresponding values do not differ significantly.
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Fig. 1. Plot of first- and second factor scores of 521 samples in Japan (A) and
Korea and Vietnam (B). Overall, 10% of the values locate within the

boundary circles for each sampling site and time period.
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other countries. The median concentration of PFOA (ng mL-!) is presented

numerically in each bar.
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POPs @5 % 4,4-DDE, HCB, t-nonachlor 8 XX PCBs IZ. &£FEMRED 50
BRLUAEDY 20 I —TX0K 2 BEEWKREBEEZRLZ. BEOBELIRNZ
20 FRT & T 5 &, endosulfan Z RV TEEZEAD U7z, PCP 14 1989 f£D
GEBTHRETH >0, 1999 FLBE TR ERTH o 2. REREERA
D55 TBP i 20 Fa1& 0 HIBMEM 2R L 7=, TBBPA |2 1989 £ D IfiE N »
1 Bk, 1999 7T 9 fBfk, 2010 £ T 8 MMl EN/z. PCB R#E#MIX
4-OH-PCB187 M bAM E R L ~N)L T, /KE(L PBDE Tlid., 6-OH-BDE47 /"
PCP ERIL NV TR SN, INSORIT. 7/ —IIVERFELEYDE
EEE5BRbERTIVNENDSHZEERL, T2 D TAEBEEITS ET
EiEER & T2 5,

A. WIZEHEA

AWFFEPE T, ZNETHHE-ED
AL, MK, BEREITHEROBRE
NBHEFERPOPSICT DN T OREZEIRIA
s U C& 7/ (Haraguchi et al
2009; Fujii et al 2012)., La2L.
BOEOKREREOHRE B X OERH
OB AT DNTITERN D7
W, BINTHRFERT7 = /—IULEY

I BEELEA R EESEEZ
FH., oL zECKRIE (FLB)
NOBITHNHREHFTIN TN D
(Kawashiro et al 2008). L7225 T
BIAEWERETOBREEDEWVIZD
WTE MBI ZHAWEEZSY Y Y
NRKDEND,

B2 VIIERENBRE SN D POPs B
Yi®E &L TET. endosulfan &
pentachlorophenol (PCP)IZi¥H L 7=,
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HEEMELTIATF I HESD
ZENEEE D, 1990 FiT IR
NEH L7 (Sakai et al 200D - Z
NSRBEYPICHERYEE LU TH
RaEn, FRickoTslER TIN5
REREDOK T CHIRBRERILES L
N)VOEEFMNEEZINS (Sjodin et
al 2000; Gerhard et al 1999). AWt
2P CId endosulfan ZRASCEEN
SRR U720, A DBERRDO 21
FETOHRIZHS N TR, PCP 13K
B PCB &N h < BELIEDOE RN S
BaInsn, b MNREOHBICET
LT —FMMA SN,

Jr /) —IVERFBLHRATDH D
tribromophenol (TBP) H X W
tetrabromobisphenol A (TBBPA) 137
7 AF w7 B m ITER IS
. 002FE 0 FEMEERIX. HHRT
130, 000 k > LA E, ZDSE8ENT
Y T H N T WS (BSEF 2004;
Watanabe and Sakai 1983) . RriZTBBPA
BE TR EILE > ANDEENR
SINTWD Meerts et al 2000;
2001; Kitamura et al 2002), A&
IZRE OB X 7= TBBPAIZ. FRiR 2@
i\ LTI TR BT IcEiT I 2 et
MBI NTWSD (Fujitani et al
2006) , TBP°TBBPAIL. AMNEEMN 5K
Hi &4 (Watanabe et al 1983) . F£7=
BNERETIL. &M OEEYUH
PR Ea—FEDORDEL TN

SMHENTWAS (Sjodinet al 2001)

LML, FN60E MREEEOIN
FTOHBIAATDH D,

ARFFEOHENE, HANIZHROBE
INDHINSDIEEVEDOBRED

NREEEE 2 0 Faf &kl O
BEREZERINICHARSZETH
%, AE, O Nl DS B,
19894E, 1999 B L2 10ED205EH
K UB0ELA LD BImiEEANWT, F
PR S 5 4 FEDOPOPs (4,47 -DDE,
hexachlorbenzene (HCB),
trans-nonachlor, PCB-153) B X
a—endosulfanZfAEHB EL, 7=/
— )V S0 S 135 RS R EE & L CPCP
Z. HEMRFI & U TTBPB L ONTBBPAZ .
X 5 1ZPCB°PBDE D 7K [ LA 2 43 A ot
HELTENLOWE2 0FHEDR
EHRICDWTHRE LTz,

B. WIFEHTE

1) B 7IVINE

N IREE R SO N=2E SR N W
N> %7 (Koizumi et al 2005; 2009)
DORGEFFHEN S FEHLX T19894F,
19994E B L TR20104F 12205 X D F 1%
BELUSRUL LD BN SRS N
7= iE (FNZN10K) 2 H LU,
ZOgE7 0 b a—)b (B25) 1T EERK
FRFBEEEVTLR - EFE R N ES
N BRREDOMEZESICTX DK
BRI, ZINEELENSZFMITK S
Bx157-. Table 1 ITHftsE DMk,
BHUE. FimzRT.

2) {L#EWE

POPs @ 5 & . 44" -DDE HCB,
trans-nonachlor V3 B8 3 1k % 8 @
Pesticide mix 1037 &#k % H Wiz,
PCB-153, PCB-180, PCB-187 B X O
PCB-183 V& AccuStandard ¥k @ BP-MS &
W % B W i/= ., PCP, TBP, TBBPA
4-0H-PCB187 3 X X 6-OH-BDE4T 1%
Wellingtontt® = H Wz, WAEREE L
T H W= ['*C] PCB-153,
[3C] a-endosulfan, ['C]4-0H-PCB187
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