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Table S1. List of PBDE congeners and OH-PBDEs measured in the serum of second trimester 

pregnant women from Northern and Central California by PBDE commercial mixture.1 

 

 penta-BDE octa-BDE deca-BDE 

PBDEs 
   

BDE-017 x   
BDE-028 x   
BDE-047 x   
BDE-066 x   
BDE-085 x   
BDE-099 x   
BDE-100 x   
BDE-153 x x  
BDE-154 x x  
BDE-183  x  
BDE-196  x  
BDE-197    
BDE-201  x  
BDE-202    
BDE-203  x  
BDE-206  x x 
BDE-207  x x 
BDE-208  x x 
BDE-209  x x 

    
OH-PBDEs    

6'-OH-BDE17    
4'-OH-BDE17    
2'-OH-BDE28    
6'-OH-BDE49    
2'-OH-BDE68    
6-OH-BDE47    
3-OH-BDE47    
5-OH-BDE47    
4'-OH-BDE49    
6-OH-BDE99    

5'-OH-BDE100    
6-OH-BDE90    
5'-OH-BDE99    
4'-OH-BDE101    
2-OH-BDE123    
6-OH-BDE85    

4'-OH-BDE103    
6-OH-BDE137    

    
 
1 Congener composition of PBDE commercial mixtures adapted from La Guardia et al.[1] 
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Table S2. Average percent recoveries (± standard deviation) of labeled internal standards of 

PBDEs and OH-PBDEs and of QC materials analyzed together with serum.  

 
 

Percent recoveries ± standard deviation (%) 

 

Labeled surrogate 

internal standards 

(n=45) 

In-house matrix 

spike control                

(n=4) 

NIST SRM 1589a           

(n=4) 

BDE-28L* 94 ± 12 100 ± 5 93 ± 7 
BDE-17    88 ± 5  
BDE-28  94 ± 5  
BDE-47L* 104 ± 9 109 ± 6 108 ± 9 
BDE-47  89 ± 3 104 ± 4 
BDE-99L* 110 ± 9 112 ± 9 111 ± 8 
BDE-66  98 ± 7  
BDE-85  86 ± 12  
BDE-99  89 ± 5 136 ± 12 
BDE-100  84 ± 9 108 ± 18 
BDE-153L* 126 ± 14 128 ± 9 127 ± 15 
BDE-153  80 ± 6  
BDE-154L* 122 ± 10 123 ± 7 121 ± 9 
BDE-154  85 ± 2  
BDE-183L* 120 ± 15 121 ± 13 120 ± 15 
BDE-183  94 ± 5  
BDE-196  95 ± 1  
BDE-197L* 105 ± 13 123 ± 9 108 ± 6 
BDE-197  96 ± 5  
BDE-201  96 ± 1  
BDE-202  93 ± 1  
BDE-203  95 ± 1  
BDE-207L* 83 ± 16 108 ± 9 89 ± 9 
BDE-206  96 ± 5  
BDE-207  96 ± 4  
BDE-208  98 ± 2  
BDE-209L* 55 ± 13 78 ± 8 59 ± 9 
BDE-209  95 ± 2  
6-OH-BDE47L* 103 ± 15   

* 13C12 labeled internal standards
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Table S3. Descriptive statistics for PBDE chemicals expressed as ng/ml in the serum of second 

trimester pregnant women from Northern and Central California, 2008-2009 (N=25). 

 

 GM(GSD) 50th 95th   

PBDEs (ng/ml) 

BDE-028 0.016 (1.76) 0.015 0.049 
BDE-047 0.294 (1.74) 0.281 0.866 
BDE-066 -- < MDL 0.005 
BDE-085 0.006 (1.93) 0.005 0.019 
BDE-099 0.079 (1.84) 0.066 0.194 
BDE-100 0.061 (1.88) 0.061 0.175 
BDE-153 0.105 (1.85) 0.106 0.349 
BDE-154 -- < MDL 0.015 
BDE-183 -- < MDL 0.008 
BDE-196 -- < MDL < MDL 
BDE-197 -- < MDL 0.022 
BDE-201 -- < MDL < MDL 
BDE-203 -- < MDL < MDL 
BDE-206 -- < MDL < MDL 
BDE-207 0.011 (1.6) 0.010 0.022 
BDE-208 -- < MDL 0.021 
BDE-209 -- < MDL 0.637 

∑PBDE5   0.584 (1.63) 0.547 1.355 

      

GM = geometric mean; GSD = geometric standard deviation. GM and GSD were only calculated 
for congeners with detection frequencies ≥ 50%.
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Table S4. Median serum concentrations (ng/g lipid weight) of PBDEs and OH-PBDEs in pregnant women from different study locations 
 

Location 
Study 
period N ∑PBDE BDE-28 BDE-47 BDE-99 BDE-100 BDE-153 BDE-209 

5-OH-
BDE47 

6-OH-
BDE47 Ref 

United States 

Northern and 
Central California1 2008-2009 25 85.8 2.3 43.1 11.5 9.0 15.5 <MDL 5.2 3.5 

current 
study 

NHANES (US)1 2003-2004 75 55.9 1.3 23.7 5.1 6.6 7.8    [2] 

Indiana2,3 2003-2004 4 34 0.3 15 6.3 3.0 5.5  1.4 0.2 [3] 

Southern California4  2003 28  1.3 18.8 6.5 5.1 6.9    [4] 

New York City,   
New York 2002 100    0.65    9.7     1.5    1.8    1.8    [5] 

Indiana5 2001 12 37  28 5.7 4.2 2.9    [6] 

Salinas Valley, 
California1 1999-2000 270 25.2 0.5 15.0 4.0 2.4 2.1    [7] 

Europe 

Copenhagen2 2007 51 1.8 0.03 0.38 <MDL <MDL 1.1 1.7   [8] 

France 2004-2006 91  0.12 2.8 1.9 0.37 0.72 5.8   [9] 

Valencia, Spain6 2003-2005 174 9.6 <MDL 2.3 0.35 <MDL 2.1 <MDL   [10] 

Madrid, Spain7 2003-2004 61 9.1 0.06 2.4 2.6 1.6 0.86 1.1   [11] 

Netherlands 2001-2002 69   0.8 0.2 0.2 1.6   <MDL [12] 

Sweden8 2000-2001 15 2.07 0.07 0.83 0.19 0.17 0.56    [13] 

Faroe Islands 1994-1995 57   1.3 0.33 0.51 1.0 0.77   [14] 

Asia 

Korea 2008-2009 26         <MDL [15] 

Korea9,10 2007 20 5.5 0.74 3.0 2.5 1.9 4.0 16   [16] 

China2,4  2007 25 0.02         [17] 

Japan11 2005-2006 16 3.0 0.03 0.30 0.04 0.13 0.48 1.1  0.35 [18] 

MDL = method detection limit (may also be reported as less than limit of detection (LOD) or limit of quantification (LOQ)) 
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1 ∑PBDE equal to the sum of BDE-28, BDE-47, BDE-99, BDE-100, BDE-153 

2 ∑PBDE equal to the sum of BDE-28, BDE-47, BDE-99, BDE-100, BDE-153, BDE-154 

3 Measured in plasma 

4 Control group only 

5 ∑PBDE equal to the sum of BDE-47, BDE-99, BDE-100, BDE-153, BDE-154, BDE-183 

6 ∑PBDE equal to the sum of BDE-17, BDE-28, BDE-47, BDE-66, BDE-71, BDE-85, BDE-99, BDE-100, BDE-138, BDE-153, BDE-154, BDE-183, 
BDE-190, BDE-209 

7 ∑PBDE equal to the sum of BDE-17, BDE-28, BDE-47, BDE-66, BDE-85, BDE-99, BDE-100, BDE-153, BDE-154, BDE-183, BDE-184, BDE-191  

8 ∑PBDE equal to the sum of BDE-17, BDE-28, BDE-47, BDE-66, BDE-85, BDE-99, BDE-100, BDE-153, BDE-154, and BDE-183 

9 ∑PBDE equal to the sum of BDE-47, BDE-99 

10 Geometric means are presented 

11 ∑PBDE equal to the sum of BDE-15, BDE -28, BDE -47, BDE -49, BDE -66, BDE-85, BDE-99, BDE-100, BDE-153, BDE-154, BDE -197, BDE -
207, BDE -209 

 

 

 



S7 
 

Table S5. Spearman rank correlations between PBDE congeners and OH-PBDEs in the serum of second trimester pregnant women from Northern 

and Central California, 2008-2009 (N=25) 

 

 
BDE-028 BDE-047 BDE-085 BDE-099 BDE-100 BDE-153 BDE-207 

4’-OH-
BDE17 

5-OH-
BDE47 

6-OH-
BDE47 

BDE-028 --          

BDE-047 0.80** --         

BDE-085 0.53** 0.84** --        

BDE-099 0.28 0.63** 0.76** --       

BDE-100 0.64** 0.83** 0.81** 0.45* --      

BDE-153 0.16 0.26 0.27 -0.15 0.56*** --     

BDE-207 -0.07 -0.05 -0.02 0.17 -0.02 -0.09 --    

4’-OH-BDE17 0.13 0.10 0.05 0.19 0.02 0.01 0.08 --   

5-OH-BDE47 0.39 0.32 0.26 -0.01 0.33 0.45* -0.02 0.46* --  

6-OH-BDE47 0.32 0.06 -0.06 -0.15 0.04 0.09 -0.17 0.24 0.55** -- 

4’-OH-BDE49 -0.02 0.14 0.13 0.14 0.03 0.27 -0.25 0.53** 0.67** 0.30 

*p < 0.05; **p < 0.01  
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