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Abstract

Polybrominated diphenyl ethers
(PBDEs) have been widely used as
brominated flame retardants (BFRs) for
varius electronicmanufactures, plastics,
textiles and constructionmaterial. PBDEs
are importment global pollutant for
environmental hormone effect and
bioaccumulation effect in biota. The



structural formulas of PBDEs are like the
structural of thyroxine, and PBDESs could
disrupt thyroid gland function,
neurobehavior effect and carcinogen.
Polybrominated diphenyl ethers
contaminate biota by food chain and
bioaccumulate in human.

This study established a stable
analytical method of PBDEs for foodstuffs.
Analytes included BDE-28, BDE-47,
BDE-99, BDE-100, BDE-153, BDE-154,
BDE-183 and BDE-209.

This study determined 7 kinds of
commonly consumed foodstuffs in Taiwan,

include milkfish, salmon, chicken, beef, pork,

rice and milk. For dry weight, the pig
samples had the highest ZPBDEs levels

(1.494+3.743 ng/g dry weight ) , and then
are milkfish and chicken samples

(1.494+3.743 ng/g dry weight and
0.985+2.745 ng/g dry weight ) ; for lipid, the
chicken samples had the highest ZPBDEs
levels (15.406+42.753 ng/g lipid ) , and then
are pig and milkfish samples

(13.950+37.927 ng/g lipid and
7.759+18.507 ng/g lipid ) . Rice, which levels
of ZPBDEs were all n.d. in our study.

Keywords: polybrominated diphenyl ethers,
foodstuffs
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1. PBDE congeners of primary interest :
BDE-CSM - contained
2,4,4-tribromodiphenyl ether (BDE-28) ~
2,2’ 4 4’-tetrabromodiphenyl ether
(BDE-47) ~
2,2’,4,4’ 5- pentabromodiphenyl ether
(BDE-99) ~
2,2’,4,4’ 6-pentabromodiphenyl ether
(BDE-100) ~
2,2’,4,4’ 55-hexabromodiphenyl ether
(BDE-153) ~
2,2’,4,4’ 5,6’-hexabromodiphenyl ether
(BDE-154) ~
2,2',3,4,4' 5 6-heptabromodiphenyl ether
(BDE-183) ~
decabromodiphenyl ether (BDE-209) -
20 pyg/mL in isooctane - excluded
BDE-209 was 200 ug/mL in isooctane >
AccuStandard - USA -

2. PBDE in proposedMethod 1614 :
BDE-EPA-SET - contained BDE-28 -
BDE-47 ~ BDE-99 ~ BDE-100 ~ BDE-153 -
BDE-154 - BDE-183 ~ BDE-209 > 50 pg/mL
in isooctane > AccuStandard > USA -

3. Silica gel : grade 923 » 100-200 mesh -
Sigma-Aldrich » USA -

4. MN-aluminum oxide, acidic : Brockmann
activity 1-70-230meash > Macherey-Nagel
GmbH > Germany -

5. Glass wool : silane treated - Supelco >
USA -

6. Sulfuric acid : 97% > GR % > Merck
Germany -

7. n-hexane -~ acetone ~ dichloromethane :
LC% » Merck » Germany -
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PBDE congeners » Thermo Fisher
Scientific - Waltham > MA > USA -

1. Autosampler : Al-3000 > Thermo » USA -

2.GC : Trace GC Ultra II » Thermo » USA -

.MS : DSQ » Thermo » USA -

. Software : Xcalibur 2.0.7 » Thermo > USA -

. Column : J&WDB-5HT 5%-phenyl-methyl-
polysiloxane capillary column » 15 mx0.25
mm IDx0.1 um > Agilent > Wilmington - DE »
USA -
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Bt o BFRFPREHEOC K AR
RAFLAC I £4 BRI E BT R
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e e =g o FFL A 230mLE 2
Yo AA IR KRR R T R R
MABRMIC £ 4~ 15mLE & =i o
£ AU pehe g it w10 mLe 3 0
e g o 2P ARFVA KR Ylemag i o £ &
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1215 ML & SRR i F o BT IR R
kARSI I £ 42 15mLE 2 =3
Do B fS Ukt y 4RE R > wE10mL
PR BRE T RIVGLEE lemahgts
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AL KPR R E R AL
£ 215 mLi & sk it F o HF 140 mL
2.Z % "%/ e % (50/50 0 viv) TR
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(=) # 40 & 47 [ 3# R(GCIMS)K T 5%k
1. Column : J&WDB-5HT capillary column >
15 mx0.25 mm IDx0.1 ym
2. Injection volumn : 1 pL
3. Splitless mode
4. Carrier gas : He 99.999%
5. Carrier gas volumn : 1.0 mL/min
6. Temperature program : started at 120°C -
hold for 1min - increased at 25°C/min to
3307 - hold for 10min
7. lon source: 280°C
8. Transfer line: 310°C
9. lonization : electron impact (El)
10. Selected ionmonitoring (SIM)mode
11. Mass : BDE-28 : m/z 406,408 ~ BDE-47 :
m/z 484,486 ~ BDE-100, 99 : m/z
564,566 ~ BDE-154, 153 : m/z 642,644 -
BDE-183 : m/z 721,723 ~ BDE-209 : m/z
957,959
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2.7% 4 & 7 (spike analysis)

A w7 4100 L2 0.02 pg/mL ~ 0.20
pug/mL% 0.50 yg/mLz. PBDESH 4 ;% >+
CE ’Lf""’t’ Gtk rZ gl 2
»% 8 BEFEAT GCIMSE 7 A 45 » M=
= é‘x:{r?'%%ﬂ\'é‘f*/" 19 P

3.4 ¥x & (precision)

fe {lPBDEs %3 ;% » 11 GC/MSit
74 3-8 H g3 % #i(coefficient of
variation, CV) -

4. ;% 18 & *Y(method detection limit,
MDL)
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84#PBDEs &4~ » *BDE-28 -~ BDE-47 ~
BDE-99 » BDE-100 ~ BDE-153 ~ BDE-154 ~
BDE-183 % BDE-209 - & 177 /2 2. 5% &
# > 4r 1%77 » BDE-28 ~ BDE-47 - BDE-99 -
BDE-100 ~ BDE-153 ~ BDE-154 - BDE-183
2t & k& # [ = 10-2000 ng/L - BDE-209
P 5 100-20000 ng/L ; B #F T PR & %] 5
482 -~565-6.25-6.42-6.89~7.11-~7.77
%.10.30min ; 4p R @y £0.994 b o @
PBDESH:-# &5-2_ & 47 Bl:#% > 4o Bl1#77 o
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17 s P 71\‘] 4t PBDES#:-#;2% » Hw
Y 5 A 8] 5 87.19+425.42% ~ 96.69+19.71% -~

96.79+23.13% ~ 93.59+19.92% ~ 83.71+
18.71% ~ 82.47+14.95% ~ 106.31+28.28% %
130.91+27.86% - % £ % #(CV)~ %] 5
7.93% ~ 6.11% ~ 0.88% ~ 9.78% ~ 7.10% -~
10.52% - 10.95%% 13.39% - & F $x A 2.
PR > A 3 24> 4w 5 0.056 -
0.080 ~ 0.015 ~ 0.060 ~ 0.026 ~ 0.068 ~ 0.014
% 1.020 ng/g dry weight ; ¥ *F 2 dmfx A2
& R LR 5 0.009 ~ 0.013 ~ 0.003 ~
0.010 ~ 0.004 ~ 0.011 ~ 0.002 % 0.170
ng/mL o 4ok 149757 o
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2.264+6.056 ng/g dry weight » # =x £ & p 4
2 3pp > kR A W 5 1.494+3.743 ng/g dry
weight 2 0.985+2.745 ng/g dry weight - 12
BoAH it dod 390 0 Bp 2
2PBDEs 7z £ % > k& 5 15.406+£42.753
ng/glipid » #=x E@p 2 3 p g > BRA Y
% 13.950+£37.927 ng/g lipid 2 7.759+18.507
ng/g lipid o 4r# 4 #77 » R ARE T > B
g2 2PBDEs ER &% » TI2ER 5
0.679+2.049 ng/g wet weight » H =t & P 4.
Z Bp > T30k R A W 5 0.477+3.365 nglg
wet weight 2 0.246+1.013 ng/g wet weight
e 2 #7570 % %] PBDE congeners
% G ik k5 0 BDE-28 ¥ fuft 4 % ip ¢
At d o e u L 66.67%% 11.119% ;
BDE-47 & & 2 2 p|d o H P okt b 2
Tiok ki ® 0 5 2.945+£3.325 ng/g dry
weight » 2 =t £ & p 4 ’liﬂ,}a@:a
0.895+1.293 ng/g dry weight > & & 2 & 4}



7 5 1009% ; BDE-99 v P & ~#&E4 ~ 2 p
ZpEp P A BHY UE P h e F A
% > % 88.899% - T =k & 0.041+0.122 nglg
dry weight> 2 % S &84 > & 4 5 5 66.679% >
T35k & 0.269+0.584 ng/g dry weight ;
BDE-100 & P A4 ~ﬁﬁ=m R PR

FEp 2 FkE 0 5 66.66% 0 TIHER
0.725+1.506 ng/g dry weight » H =x & f 4. »
¥ 4 % 5 55,559 » Ti5)k R 0.085+0.208
ng/g dry weight ; BDE-153 & # P 4 ~ A& 4
Ao ¢ g > B 0w opod 2 A
B 5 66.67%  Ti=k A 10.727+29.235
ng/g dry weight ; BDE-154 & 4 & p 4 % A&
AP Rl s e e wE 22.22% % 11.11
% > T3k R~ % 5 0.087+0.255 ng/g dry
weight 2 0.013+0.039 ng/g dry weight ;
BDE-183 & & & p 4.2 2 p P 44 » &I X
A w G 11.11% 3 22.229 0 TR A W 4
0.0002+0.0002 ng/g dry weight %
0.056+0.017 ng/g dry weight ; BDE-209 # 3¢
Bos2p SR 2 A ded s HY u A
B FEE o 5 T1.77% Ti5kR
0.127+0.359 ng/mL -

xafrfEsger L+ % IPBDEs (& &

FeE) Z B ERRER ek 2977 o fru
FRAPT PR TEERS o TEHER
3.849+10.383 ng/g dry weight ; #£ 4 > & -
20 7 5% 0Tk R 0.447£1.164 ng/g
dryweight ; 3¢ * % > A R% 7 853 » T
2k & 1.965+5.557 ng/g dry weight; 2 ¢ 7
e IR EEF 0 TikR 0.897+2.289
ng/g dry weight ; s p 3842 a2 303 2 £ 5. 3
T 35k & 3.162+8.157 ng/g dry Weight: Zes

L R Pl eiE Y MR PR 2
PRI o - ’lim}a)%.0850+2403
ng/mL -
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congeners (& Az € 3)

Boded 2977 0 & F P A G o AR
BDE-47 enT 32k R 5% » 5 0.024+0.274
ng/g dry weight> ¢ 3% 2 5 %] -§ 12 BDE-153
BB TIERA WGP
29.523+767.000 ng/g dry weight » = %
2.656%29.813 ng/g dry weight ; % f& 4. =
BN IRE B IR TSR A R H
% BDE-47 » 4 w| 5 # % 0.330£1.584 ng/g
dry weight ~ ¢ % 3.322+16.422 ng/g dry
weight 2 = % 5.184+75.038 ng/g dry
weight ; 3gp 3 @ o A28~ ¢ 22 g 2Mpd
TR AR R H ¢ 5 BDE-209 > 4 B 5 4 36
15.719+£252.195 ng/g dry weight ~ ¢ %
2.044+28.338 ng/g dry weight % = *
5.570+£143.822 ng/g dry weight ; %2 ¢ =
oo AR 73 BDE-99 > Tk R
0.0005£0 ng/g dry weight > # R&. 3 &
BDE-209 ng/g dry weight » T 32k & 4
6.547+58.292 ng/g dry weight » = % & p]
z 7 BDE-153 > L=k & % 4.070+105.716
ng/gdry weight ; g = 5 > 2438~ ¥ 302 3
FRRI T IEE AR B R F 5 BDE-209 0 4 |
% AR 22.830+£250.136 ng/g dry weight ~ *
2% 5.593+144.424 ng/g dry weight % =z 2%
23.291+436.187 ng/g dry weight ; 3+ = & 2
BRE AT PRI A4 G oo AW P 2R
BRI T EER RS F Y 5 BDE-209 > &
Bl & At 3R 4.254134.724 ng/mL ~ @R
6.796+23.465 ng/mL % = $% 1.140+29.478
ng/mL -

% & 4 fA4p & B % PBDE congeners( /2
HAFTED ) 2 8% RBE Ik 24977 o
ted B gm0 pd BDE-153 T35k & B
% » » 10.727+29.235 ng/g dry weight ; #& 4.
P|¥_BDE-47 . % » T35k & 5 2.945+£3.325
ng/gdry weight ; g ~ 2 g ~fp 2 24y
¥ _BDE-209 % » T35k A & W] 5 FLp
7.778+11.504 ng/g dry weight ~ = p



2.182+3.807 ng/g dry weight ~ 7 p
17.238+£19.504 ng/g dry weight 2 = 4»
0.127+0.359 ng/g dry weight ; s B 3% f 14
W RR L o

% & 4 #4422 B %] PBDE congeners( /2
RAE giait) 2 8% AR ok 347
oo ik P Ao o Rl BDE-153 T35k &
5% » % 53.334+129.490 ng/g lipid ; 4 4. R
4_BDE-47 5. % » Tk & 5 13.638+12.324
ng/g lipid ; Fgp ~ 2 p ~ FEp 2 24 §_
BDE-209 5. » < i’a;}a}i PRTES Y
121.201+136.211 ng/g lipid ~ = ¢
12.766+22.081 ng/g lipid ~ 7 #
107.775+131.293 ng/g lipid 2 2 4»
1.890+1.346 ng/g lipid ; 5& B 1> & 1 B &
K?I\ °

i & 4 #4422 B %] PBDE congeners( /2
HRABRET) 28 % KRB ok 4977 o
“d B Ao o pld BDE-153 T35k & #.
% » » 3.423%9.330 ng/g wet weight ; #& 4.
P2 _BDE-47 &% > T35k & 5 1.027+1.160
ng/g wet weight ; g ~ 2 p ~ g 2 249 %
¥_BDE-209 % > T35k R & B 5 P
1.944+2.876 ng/g wet weight ~ £ ¢
0.655+1.142 ng/g wet weight ~ 7 ¢
5.171+5.851 ng/g wet weight 2 2 4%
0.127+0.359 ng/g wet weight ; 5 B M3 f 14
R R o

T

AFPTHHAFRAST 8% 2 a4k
fﬂv\%‘r i‘77fé &4 ¢ YPBDEsk R @ 2 %
7 > BDE-47 ~ BDE-99%4 & 4+ ¥ efg 41 5 4
% > * #BurreaufrBroman (1998) %
Geyer et al. (2004) &%+ a4 ¢ PBDEs 7
TRl AT E B R ApiT s et 3 dadp K
iﬁeﬁﬂzéﬁPBDE congenersf j ik X %

Booos F AR FrET
mEad P A2 a4 ” > PBDEGSH
congeners#t iz d enfd & & § 0 ABurreau et
al. (1999) %= 7 ¢ ip 1 - PBDE congeners
g A S i RERAL l"__tﬁé;}-}v’?* 3H Y s A
B A hgHp > AP g 5% AP
B AP AR B RE (2002) -4
o AR EE? AR AP THAPBDE
congeners (% 3 BDE-209) z_ 4~ 7% % 4p
o> m4swmE 5% o Pengetal (2007)
AR LIl SERAE LS. SAEED B~ ;3
2PBDEsk & #* [Fl = 2.85-12.43 ng/g lipid »
FrEE%E P ATIEER GT7.759£18.507
ng/g lipid » @ #& 4 T 3520k B Pl > 4
1.885+4.761 ng/q lipid -
B-AF Y 2. A7 % 22 0hta et al.

(2002) 4#4tp 22K &7 Y 43tk ~
2B h o HSR AL L sY 7 8% Re
2 2PBDEs;k & 4 [l = 0.021-1.650 ng/g
fresh weight » @ 2 ¢ BDE-47 5 & & ¥
congener > *F 3 ¢ A d 2 B &2 HppE
T 3ok B 5 1.027+1.160 ng/g wet weight 5 ¥
hH g ERELE 2 g 2 pE g 2 4450 H PBDES
Jk & & 5 % 0.006 ~ 0.016 % 0.064 ng/g fresh
weight MR kR BB AT 2584
A AR BF 0 TIER S
0.679+2.049 ng/g wet weight -

AREY)
H‘:_ M \‘:4\17

At oA ¥ AR LW S
*2 a3 ¢ PBDESER > ™M 7 2R A ¥ 4
Fd a4 #P-5 k & PBDEs 2 7] - & & {7
8 &% Al ikhi > ¢ 3 BDE-28~BDE-47 ~
BDE-99 ~ BDE-100 ~ BDE-153 ~ BDE-154 ~
BDE-183 4~ BDE-209 -

AFETHMRAEY a2 85 A7 H
o LTRSSy > 2 3E P A~ HEA R



By SR 2 A RS FE3BR
A EHECIBHRA (TRSF X3Pk Ax
3%) o REAFLET 41 G AT 2
SPBDESE R M FEE 58 kR 5
2.264+6.056 ng/g dry weight » 2 =t £ & P 4.
Z3pp o kAR A W 5 1.494+3.743 ng/g dry
weight 2 0.985+2.745 ng/g dry weight ; i &
*H szt spp 2. IPBDEsZ £ 5% 0k
& % 15.406+42.753 ng/g lipid - & % f_ 7 p %
# B Ao kR &% 5 13.950+37.927 ng/g lipid
% 7.759£18.507 ng/g lipid @ 5 {24 i erp=
TP ERkARAE D
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41 PBDESA 477 % 2 5 F &3
BDE-28 BDE-47 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209

Calibration standard (ng/mL)

Retention time(mins) 4.82 5.65 6.25 6.42 6.89 7.11 7.77 10.3

R 0.998 0.999 0.999 0.998 0.998 0.998 0.999 0.994
Recovery (%) 87.19+25.42 96.69+£19.71 96.79+23.13 93.59+19.92 83.71+£18.71 82.47+14.95 106.31+28.28 130.91+27.86
CV (%) 7.930 6.110 0.880 9.780 7.100 10.520 10.950 13.390
MDL* (ng/g dry weight) 0.056 0.080 0.015 0.060 0.026 0.068 0.014 1.020
MDL for milk (ng/mL) 0.009 0.013 0.003 0.010 0.004 0.011 0.002 0.170

*: Milk samples excluded
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%2

a4 A7 PBDEsz k& (#4352 £ 3 ; Unit : ng/g dry weight)

>PBDEs BDE-28 BDE-47 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209
Milkfish(N=9)
Meanzsd 1.494+3.743 0.895+1.293 0.041+0.122 0.206+0.614 10.727+29.235 0.087+0.255 0.0002+0.0002
Detection rate(%) 0 100 88.89 22.22 66.67 22.22 11.11 0
A 2%(n=3) 0.004+0.008 0.024+0.274 0.0005%0 n.d. 0.001+0.009 0.002+0 0.0005%0
¢ 28(n=3) 3.849+10.383 1.264+28.802 0.0005%0 0.002+0 29.523+767.000 n.d. n.d.
% #8(n=3) 0.631+0.947 1.397+16.946 0.123+3.173 0.616+15.955 2.656+29.813 0.257+6.630 n.d.
Salmon(N=9)
Meanztsd 0.418+£1.025 0.002+0.002 2.945+3.325 0.269+0.584  0.085%0.208 0.031+0.092 0.013+0.039
Detection rate(%) 66.67 100 66.67 55.55 11.11 11.11 0 0
# % (n=3) 0.041+0.117 n.d. 0.330+1.584 n.d. n.d. n.d. n.d.
¢ 2r(n=3) 0.447+1.164 0.002+0 3.322+16.422 0.204+3.526  0.044+1.100 n.d. n.d.
# #%(n=3) 0.767+1.796 0.003+0.034 5.184+75.038 0.604+15.196 0.210+5.415 0.093+2.387 0.040+0.086
Chicken(N=9)
Meanztsd 0.985+2.745 0.104+0.310 0.001+0.001 7.778+£11.504
Detection rate(%) 11.11 11.11 0 0 0 0 0 66.67
#3r(n=3) 1.965+5.557 n.d. n.d. 15.719+252.195
¢ 2x(n=3) 0.295+0.715 0.312+8.052 0.003+0 2.044+28.338
% 2%(n=3) 0.696+1.969 n.d. n.d. 5.570+143.822
Beef(N=9)
Meanztsd 0.469+0.834 0.001+0.001  0.154+0.385 1.357+4.069 0.056+0.017  2.182+3.807
Detection rate(%) 0 33.33 44.44 0 11.11 0 22.22 33.33
# #%(n=3) 0.00006+0.0001 n.d. 0.0005+0 n.d. n.d. n.d.
¢ 2r(n=3) 0.897+2.289 0.003+0 0.461+9.243 n.d. 0.167+2.440 6.547+58.292
% #8(n=3) 0.509+1.439 n.d. n.d. 4.070+105.716 n.d. n.d.

13



()42 a3 +9¢ PBDEsz kR (i ~jz£ 3 ; Unit: ng/g dry weight)

>PBDEs BDE-28 BDE-47 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209
Pork(N=9)
Meanzsd 2.264+6.056 0.148+0.210 0.0003+0.0003 0.725+1.506 17.238+19.504
Detection rate(%) 0 44.44 1111 66.66 0 0 0 66.66
#3(n=3) 2.882+8.060 0.049+1.204 n.d. 0.179+2.430 22.830+250.136
¢ 28(n=3) 0.748+1.960 0.167+4.280 0.0005+0 0.220+5.658 5.593+144.424
% #%(n=3) 3.162+8.157 0.228+3.333 0.0005+0 1.775+38.015 23.291+436.187
Rice(N=9)
Mean+sd 0
Detection rate(%) 0 0 0 0 0 0 0 0
# #8(n=3)
? ¥R(N=3)
% $7(n=3)
Milk*(N=9)
Meanztsd 0.127+0.359 0.127+0.359
Detection rate(%) 0 0 0 0 0 0 0 77.77
#2(n=3) 0.532+1.504 4.254+34.724
¢ 28(n=3) 0.850+2.403 6.796+23.465
% #%(n=3) 0.143+0.403 1.140+29.478

*: Matrix is liquid (unit: ng/mL)
Calculated assuming that non-detected congener concentrations are equal to half of the limit of detection

BDE-28: n.d.<0.056 ng/g ; BDE-47: n.d.<0.080 ng/g ; BDE-99: n.d.<0.015 ng/g ; BDE-100: n.d.<0.060 ng/g ; BDE-153: n.d.<0.026 ng/g ;
BDE-154: n.d.<0.068 ng/g ; BDE-183: n.d.<0.014ng/g ; BDE-209: n.d.<1.020ng/g
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43 &4 A7 PBDEsz kB (4 ~H = 75953+ ; Unit : ng/g lipid)

YPBDE BDE-28 BDE-47 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209
N Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd
Milkfish 9  7.759+18.507 n.d. 5.395+6.638 0.234+0.691 2.186+6.538 53.334+129.49( 0.918+2.719 0.001+0.003 n.d.
Selmon 9 1.885+4.761 0.008+0.008 13.638+12.32¢ 1.006+1.859 0.291+0.654 0.096+0.286 0.042+0.120 n.d. n.d.
Chicken 9 15.406+42.753 2.043+6.040 0.007+0.020 n.d. n.d. n.d. n.d. n.d. 121.201+136.211
Beef 9 2.637+4.778 n.d. 0.005+0.008 0.821+1.915 n.d. 7.191+21.568 n.d. 0.316+0.685 12.766+22.081
Pork 9 13.950+37.927 n.d. 0.617+0.752 0.001+0.001 3.209+6.301 n.d. n.d. n.d. 107.775+131.293
Rice 9 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Milk 9 0.236%0.668 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 1.890+1.346

Calculated assuming that non-detected congener concentrations are equal to half of the limit of detection
Calculated by concentration on dry weight base in individual foodstuff divided by liquid weight
n.d.: same as# 2
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34 &G4 ~° PBDEsz kB (11# # &€ 3 ; Unit @ ng/g wet weight )

2PBDE BDE-28 BDE-47 BDE-99 BDE-100 BDE-153 BDE-154 BDE-183 BDE-209
N Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd Meanzsd
Milkfish 9  0.477+3.365 n.d. 0.286+0.413  0.013+0.039 0.066+0.196 3.423+9.330 0.028+0.082 0.00005+0.00007 n.d.
Selmon 9 0.146+0.400 0.001+0.001 1.027+1.160 0.094+0.204 0.030+0.772 0.011+0.032 0.005+0.013 n.d. n.d.
Chicken 9 0.246+1.013 0.026+0.078 0.0002+0.0003 n.d. n.d. n.d. n.d. n.d. 1.944+2.876
Beef 9 0.141+0.537 n.d. 0.0003+0.0004 0.046+0.115 n.d. 0.407+1.221 n.d. 0.017+0.035  0.655%1.142
Pork 9 0.679+2.049 n.d. 0.044+0.060 0.0001+0.00007 0.217+0.452 n.d. n.d. n.d. 5.171+5.851
Rice 9 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Milk* 9 0.127+0.359 n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.127+0.359

Calculated assuming that non-detected congener concentrations are equal to half of the limit of detection

Calculated by concentration on dry weight base in individual foodstuff multiplied water content

*: Matrix is liquid (unit: ng/mL)

n.d.: same as % 2
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