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Determination of Polybrominated Diphenyl Ethers (PBDEs) in Biota Using GC/MS

Method
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Abstract: The aim of this study is to build a method of determining PBDEs in biota; and to gain the optimum condition of preparation of
samples, and the best condition of Gas Chromatography (GC) and Mass Spectrometer (MS) . Also, the requirements of quality, quantity and
experimental condition were assessed. According to the validation of the quality control (QC), the results proved that the analytical method
satisfied the requirements of the determination of PBDEs in biota. The recoveries were between 50.5% and 112.3%, of which the relative
standard deviations were between 5.3% and 9.9% > and the limits of detection were between 7.1 and 161.8 pg/g. Based on the determination
method, several bred and wild fishes were analyzed. The concentration of PBDEs in the wild Chinese perch and crucian carp and 2 bred

weevers were 1.53, 1.11, 5.31, 6.15 ng/g(dry weight), respectively, and the most congener was BDE47.
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(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) /4 H Cambridge
Isotope Laboratories (MA, USA); 1% 1E F5 #E & 511 4% W
(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),5 M £i73 7l
A 10, 205 40, 60, 100 ng/mL (L o BDE138 # J& 4
15.2,30.4,60.8,91.2, 152.0 ng/mL; BDE209 ¥ & 4y
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[ % bR b HE % W (P C,,-DBE139, ¥ JE O 600
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153, BDE-154, BDE-183, BDE-190, BDE-209, ¥ /5% #4124
100 ng/mL) & [ Cambridge Isotope Laboratories ( MA,
USA).
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Table 1  Characteristic ions of selective ions model

and the isotope abundance ratio

EyR| By BRI FEL/ %
3Br-PBDE 406/408 M* 100/97.9
246/248 [M-2Br]* 100/98.3
4Br-PBDE 484/486/488 M* 68.2/100/65.4
324/326/328 [M-2Br]* 51.1/100/97.9
5Br-PBDE 562/564/566 M* 51.2/100/97.8
402/404/406 [M-2Br]* 34.2/100/97.9
6Br-PBDE 642/644/646 M* 76.8/100/73.4
482/484/486 [M-2Br]* 68.2/100/65.4
7Br-PBDE 719/721/723 M* 61.5/100/97.9
560/562/564 [M-2Br]* 51.2/100/97.8
10Br-PBDE 957/959/961 M* 85.4/100/81.4
797/799/801 [M-2Br]* 82.0/100/78.2
13C},-BDE139 654/656/658 M* 77.0/100/73.0
494/496/498 [M-2Br]* 68.5/100/65.0
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Fig.1 Selective ion scan spectrum of CS5
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Table 2 Retention time, the relative respond factor and

the limit of detection of PBDEs in DB-1ms column

T I G R 37 ﬁiﬁﬂm
BDE17 11.61 2.414 0.9957 10.7
BDE28 12.28 2.053 0.993 4 12.6
BDE71 16.57 1.740 0.9929 10.8
BDEA7 17.26 1.324 0.992 1 17.9
BDEG6 18.04 1.264 0.995 1 12.9
BDE100 21.08 1.098 0.992 1 11.1
BDE99 21.86 1.121 0.996 4 9.9
BDES5 22.97 0.924 0.998 6 9.3
PCB209 23.30 — — —
BDE154 23.69 0.961 1.0000 10.2
BDEI53 24.47 0.857 0.9943 16.1
13Cy,-BDE139 24.71 0.814 0.9910 7.1
BDEI38 25.34 1.009 0.993 4 8.6
BDEI83 26.43 0.622 0.996 8 15.0
BDE190 27.46 0.404 0.9906 9.1
BDE209 35.39 0.035 0.940 1 161.8

1) BT PCB209 J2& A A% » PRIt 3 A AR T i 52 A1 7~ A G 28 $0FN 7 104G
W PR

2.3 R LR R 20 4 R
2.3.1 BRI E gk R
6 I e T A AR W E 2 AL Y E
*3.
#3 ERTANEER
Table 3 Results of blank samples

Hirfe  WOEEER MxFRdE| HAistk  WDESER AR bk
“) /ng*g™! WZ/% | &9 /ng*g™! 251 %
BDE17 ND - BDESS ND -
BDE28 ND — BDE154 0.02 10.3
BDE71 0.12 12.2 BDE153 0.02 18.1
BDEA7 0.62 13.3 BDE138 ND —
BDE66 0.05 17.6 BDE183 ND —
BDE100 ND — BDE190 ND —
BDE99 0.04 10.9 BDE209 ND —

2.3.2  JbRAa AR S DR e g R

I A i H ARG PR 6 ol e 13
EHW R 4. HARL A W3 IR AE 50.5% ~
112.3% 2 1], [ AN bR A 22 7E 5.3% ~9.9%
Z ), [ R H 7 SR AR 70% ~ 1209% IR0 LA
Hrh BDE209 ¥ [HIWC 2 28 50.5% » B8 100% K,
AT LR A, T B8 BT BDE209 #A KR 1 22, 4

GC/MS 43 Bt Ik 72 v, W] B 76 v Ik 1 € 3 A v A7 A
P
F4 MirEEHEREWENELER %
Table 4 Results of recovery test with adding standard to fish sample/ %

Histb &9 ] i FEXS B 14 Ml 22
BDE17 75.7 8.1
BDE28 76.2 7.9
BDE71 84.1 7.3
BDE47 94.2 6.2
BDE66 101.2 8.4
BDE100 99.0 6.4
BDE99 105.9 8.3
BDESS 90.4 9.9
BDEIS4 91.7 5.3
BDE1S3 94.9 8.0
13(,,-BDE139 105.9 6.0
BDE138 108.1 6.5
BDEIS3 9.3 6.6
BDE190 112.3 9.6
BDE209 50.5 8.8
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Fig.2  Distribution patterns of PBDEs in various samples
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