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Table 1. Sample information of human breast milk in Japan

Region N Sampling Number of births Mean age
year 1st 2nd 3rd
Miyagi 17 2009 10 4 3 29.7
Tokyo 2 2010 - - 2 28.5
Gifu 3 2009 - - 3 32.0
Kyoto 3 2009 - - 3 333
Hyogo 19  2008-2009 10 6 3 30.9
Nagasaki 20  2009-2010 8 8 4 28.9

Table 2. List of analytes and parameters of LC-MS/MS detection

Compound Abbreviation  Formula tr MRM:-transition DP CcP DEP CE CXP
(min) (m/z) ™ ™ ™ ™ ™
2,4,6-tribromophenol 2,4,6-TBP C¢H,Br;0 7.9 328.6—78.8 50 3.0 14 52 2
Tetrabromobisphenol A TBBP-A C,sH,Br,0, 8.8 540.5—78.9 80 7.0 32 86 0
a-hexabromocyclododecane o-HBCD C,HsBrg 10.2 640.4—78.7 25 8.5 30 48 2
B-hexabromocyclododecane B-HBCD C,HsBrg 10.6 640.4—79.0 40 6.0 28 30 2
y-hexabromocyclododecane y-HBCD C,HsBrg 10.9 638.4—78.9 45 4.0 48 56 0
13C-2,4,6-tribromophenol 13C-2,4,6-TBP  C4H,Br;0 79 334.6—78.7 55 11.5 32 54 2
13C- Tetrabromobisphenol A 3C-TBBP-A Cy5sH,Br,0, 8.8 554.6—79.6 80 7.5 50 86 0
13C-g-hexabromocyclododecane 13C-0-HBCD C,H sBrg 10.2 652.5—78.7 30 6.0 26 32 2
13C-B-hexabromocyclododecane 13C-B-HBCD C,H sBrg 10.6 650.5—78.8 30 9.5 25 32 2
13C-y-hexabromocyclododecane 13C-y-HBCD C,H sBrg 10.9 652.5—78.7 35 8.0 26 28 2
d1g-B- hexabromocyclododecane d,s-B-HBCD C,H sBrg 104 659.5—81.0 40 70 26 50 0

API 3200 MS/MS parameters of declustering potential (DP), entrance potential (EP), collision cell
entrance potential (CEP), collision energy (CE), collision cell exit potential (CXP), and the retention
times were also presented for all targeted analytes and internal standards.
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Table 3. Concentrations of a-HBCD, f-HBCD, y-HBCD, TBBPA and 2,4,6,-TBP in Japanese
breast milk

Concentration (ng/g-lipid wt)

a-HBCD B-HBCD y-HBCD TBBPA 2,4,6-TBP $HBCD
Primipara n>LOQ (%) 28 (100) 23 (82) 15 (54) 27(96) 28(100) 28(100)
Mean=SD 28+2.1 0.18£0.15 0.24+0.80 6.7:10.6 0.7120.44 3.17£2.67
Median (Range) 23(0.22:9.4) 0.15 (<LOQ-0.7) 0.031 (4.3-0.01) 1.65(39.9-0.01) 0.73(1.90) 2.48(0.46-13.9)
GM (GSD) 2.1(0.00) 0.1 (0.00) n o 0.034(0.04) n o 1.56(0.94) n o 0.44(0.00) 2.44(0.00)
Secundip n>LOQ (%) 18 (100) 18 (100) 12(67) 18(100) 18(100) 18(100)
Mean=SD 1.6%0.6 0.24£0.15 045+ 1.42 17.6+35.7 0.80 £0.54 227+1.62
Median (Range) 1.6 0.7-2.6) 0.20 (0.09-0.7) 0.051 (6.1-0.01) 337(151-0.7) 0.72(1.78) 1.95(0.86-8.12)
GM (GSD) 1.5 (0.0) 0.2 (0.0) n o 0.055(0.1) n o 534(0.0) N 0.44(0.0) 1.95(0.0)
Tertipara n>LOQ (%) 18(100) 17(94) 15(83) 17(94) 18(100) 18(100)
Mean=SD 20£08 0.17£0.12 0.19£0.17 1384517 1.02£0.75 2.36+0.92
Median (Range) 1.8 (0.8-3.4) 0.14 (<LOQ -0.4) 0.14 (0.57-0.0) 3.96(2209-0.0) 0.81(3.36-0.30) 2.01(1.02-4.28)
GM (GSD) 1.8 (0.0) 0.1(0.0) no0.11(0.0) N 4474.7) n o 0.84(0.0) 2.19(0.0)
Total n>LOQ (%) 64(100) 58(91) 42(66) 62(97) 64(100) 64(100)
Mean=SD 22+15 0.19£0.14 0.29+0.92 46.7+276 0.82+0.57 2.69+2.04
Median (Range) 1.9 (0.2:9.4) 0.15 (<LOQ -0.7) 0.08 (6.1-0.0) 3.20(2209-0.0) 0.75(3.36) 2.20(0.46-13.9)
GM (GSD) 1.8(0.0) 0.13 (0.0) 0.06 (0.0) 2.97(0.9) 0.53(0.0) 2.22(0.0)

LOQ: Limit of quantification, SD:

standard deviation; GM: geometric mean; GSD: geometric
standard deviation. Concentrations lower than the detection limits were considered to be equal to
half of the detection limit for statistical analyses. “Means and GMs with different letters differ
significantly (p<0.05, Tukey—Kramer HSD test). For example, the letters A and B inhdicate that the
corresponding values differ significantly at p<0.05, while A and AB or AB and B indicate that the
corresponding values do not differ significantly

Table 4. Speaman’s rank correlation coefficients between analytes (N=64).

Age Parity o-HBCD  B-HBCD y-HBCD  TBBP-A TBP
Parity 0.374**
o-HBCD -0.039 -0.144
B-HBCD 0.05 0.005 0.000
y-HBCD 0.378** 0.263* 0.171 0.161
TBBP-A 0.057 0.169 0.059 0.440** -0.103
2,4,6-TBP 0.188 0.147 0.000 0.320** 0.185 0.286*
SHBCD 0.040 -0.108 0.960** 0.096 0.296* 0.111 0.031

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