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Abstract Polybram inated diphenyl ethers (PBDEs) are a kind of bran nated flane retardants
(BFRs), which refer to canpounds used in same plastics to inpede or even suppress the can-
bustion process As the emissibn or disposal of plastics PBDE residues have been found in
both envirooment and biota In thiswork an analyticalm ethod w as devebped for the sinulta-
neous detem naton of 5 PBDE residues in deep-sea fish oil PBDEswere extracted fran deep-
sea fish oil w ith n—-hexane ckaned up on a silical gel cobmn and detem ined by using gas
chrom atography-negative chem ical bnizatbn/mass spectram etry (GG-NCI/MS) in the se kcted
iorrmonitoring (SM ) mode with PCB103 as the ntemalstandard Meanwhile the character
istic ion and fragn entation mechanism of sane PBDEs in NCI/MS were evaluated Recovery
studies were performed at 20. 0 and 100. 0 Hg/kg fortification levels for each PBDE, and the re-
coveris ranged fran 88. @ to 111. 3% with relative standard deviations between 3. & and
13. 3% for different PBDEs The linits of detection (LOD) were fran Q 77 to 1 34 Hg/kg for
different PBDEs The deve bpedmethod was linear over the range assayed 1. 0- 500. 0 M g/kg
with correlation coefficients larger than 0. 999 2 The deve bpedmethod has also been success-
fully applied to the detem nation of PBDEs in several deep-sea fish oil sampks and the three
most abundant PBDEs (PBDE-47 PBDE-99 and PBDE-100) were found
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Fig 1 The chan ical structures of PBDEs (X + Y <10)
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Fig 2 The molecular structures of five PBDEs and their relative isotope abundances

* The data; in parentheses are the relative isotope abundanges of,the PBDEs
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Table 1 Analytical param eters and results of five PBDE s and internal standard by GG-NCIMS SM
Peak . Characteristi Li Li 3 RSD (0 = 10) 4%
eal) Anate t A in : aracter stic 1m.ear,) near LOD?® / [ ) Mo
Na ions m /z) equationr range/(H g/kg) (Hg/kg) tg  peak area
IS PCB103(IS) 10. 16 33 37 - - 1. 0- 500 0 0 04 003 0%
1 PBDE47 14. 80 79 81 y= -0 895+ 1. 651x  0.9997 1. 0- 500 0 0 82 005 348
2 PBDE-100 17. 49 79 81 y= -1 049+ 1. 668 0. 9994 1. 0- 500 0 0 77 004 479
3 PBDE-99 18. 49 79 81 y= -0 84+ 1 510k 0.9995 1. 0- 500 0 079 005 2 47
4 PBDE-154 21. 15 79 81 y= -1 443+ 1. 595  0.9992 1. 0- 500 0 0 84 004 4 66
5 PBDE-153 2282 79 81 y= -1 000+ 1. 344 0.9992 1. 0- 500 0 1 34 003 50

1) Forpeak Na, seeFig 5 2)y:
nalstandard 3) LOD limit of detection (S N >3).
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(x) )
(r) (LOD) 1
1.0g 1. 00mL

(S N) 23
~ 500.0 Hg/kg , 5 PBDE
PBDE LOD

the ratio of contents of PBDE to inter

LOD

1. 00 BL

1.0

0.9992~ 0.9997 5

0.77~ 1.34 Ug/kg
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Abundance

5 (a)

(5 ng/mL)
(b) GCNCIMS SIM
Fig 5 GCNCI/MS SM chranatogram s of (a) am ixture
of PBDEs standards (5 ng/mL) and (b) the extract
of a deep-sea fish oil sam ple

For peak identifications see Table 1.

25 (RSD)
5 PBDE
(20H4g/kg), “1.27
10 , 1 5
PBDE RSD < 0. 096, RSD
< 5. 066, PBDEs
0.50 g (
, 5 PBDE ,
),
20.0 100.0 Hg/kg 5 PBDE
, 43 1 i 2” 5 ,
RSD 2 5
PBDE 896 ~ 112%, RSDS13. %%
2 5 (n=5)
Table2 Average recoveries and rehtive standard
deviatibns (RSDs) of 5 PBDEs (n = 5) %
Spiked levels
PBDE 20. 0 M g/kg 100. 0 B g /kg
recovely RSD recovery RSD
PBDE47 91. 7 63 88 6 110
PBDE-99 14 55 9 7 115
PBDE-100 106 85 99 6 135
PBDE-153 110 55 105 Q5
PBDE-154 111 38 107 120
26
4 (3
) 1 )7
3 4
PBDEA47 PBDE-153 PBDE-154
LOD PBDE-47
PBDEs ,

PBDEs ; PBDEs
)
PBDE-47 PBDE-99
12
el PBDE-47
[8 9]
)
3
Table3 Detemm mnation results of real deep-sea
fish oikam ples w ith GC-NCIMS SIM Hg/kg
PBDE Sanplel Sanpk 2 Samp ke 3 Sample 4
PBDE47 252 1 96 1 94 2.04
PBDE-99 0 66 - 107 -
PBDE-100 053 - 071 -
PBDE-153 - - - -
PBDE-154 - - - -
Total PBDEs 371 1 96 372 2.04
—: not detected
3
GGNCIMS SM
5 PBDE ,
)
PBDEs
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