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Introduction:

Polybrominated biphenyls, diphenylethers, and other brominated organic compounds
are used as flame retardants in plastics and textiles worldwide at a constantly
increasing amount and variety.

They are produced in large volumes for some decades with a still increasing tendency
(in 1990 130 000t BFR/a world wide).

Until now it is known that some but not all brominated flame retardants
bioaccumulate and can those be detected in environmental samples.

The following samples from different Norwegian monitoring programmes were
screened for PBB, PBDE, 2.,4,6-Tribromophenylallylether (TBPAE) and
Hexabromobenzene:

Minke whale meat (Balaenoptera acutorostrata) from Barents Sea and Norwegian
Sea

Cod liver (Gadua morhua) from the Norwegian coast

Tusk liver (Brosme brosme) from Norwegian sea and Nordfjord

Burbot liver (Lota lota; a fresh water cod) from Lake Hurdalssjeen and Lake
Mjosa

Egg from White tailed Seaeagle (Haliaeetus albicilla) and Osprey (Pandion
haleaetus)

Methods

Pooled samples homogenized with sodium sulfate and extracted with n-
hexane/ethylacetate

Clean-up with GPC and Alumina chromatography

Separation by GC (HP Ultra-II) and quantification by LRMS-EI (Fisons MD800,
detection of M, and [M-Br]” or [M-2Br]" for some compounds) and LRMS-NCI
(HP Engine, Methane as reagent gas, detection of Br” and Bry")



Results:

Sample type Whale meat Cod liver Tusk liver Burbot liver
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Fat contentin %| 0.47 1.03 0.72 3.62| 67.7 752 452 40.0( 60.4 46.8| 457 49.7 427
ng/g fat weight
4,4-DiBB (15)[ <2.13 <0.97 <1.39 <0.28| <0.01 <0.01 <0.02 0.25(<0.02 <0.02| <0.02 <0.02 <0.02
2,2'5,5'-TetBB (52)| <2.13 <0.97 <1.39 <0.28| <0.01 <0.03 <0.04 0.05| <0.03 <0.04| <0.04 <0.04 <0.05
2,2'4,4'55-HexBB (153)| <10.6 <2.91 9.72 <1.38| 0.89 1.33 0.66 2.13| 2,57 18.6| 58.6 378 75.2
2,2'4,4'-TetBDE (47)] 25.5 34.0 294 304 222 259 108 80.8/ 60.4 303| 326 2101 759
2,2'4,4'5-PenBDE (99) 6.38 9.71 131 96.1| 1.14 110 115 195 245 423 941 1833 778

e PBBs are near or below detection limit, HBBz and TrBPAE are below detection
limit for all samples

o 22'44-TetBDE (47) and 2,2',4,4',5-PenBDE (99) are detected in all whale and
fish samples; 2,2',4,4'-TetBDE (47) were detected in some of the egg samples

e Concentration level in Minke whale samples from the Norwegian Sea are
comparable with samples from the Dutch coast (SPBDE: ~800 ng/g L.w.)".

e Concentration level in Cod and Tusk liver samples from the Norwegian Sea are
comparable with samples from the North Sea (SPBDE: 2 - 360 ng/g L.w.)".

e The highest concentrations are found in the fresh water species (Burbot)

comparable to measurements from a Swedish sampling site downstream a textile

factory using PBDE (SPBDE: n.d. - 4600 ng/g L.w.).
e The analysed fish samples show indications for spatial trends.
e Control measurements of samples with GC/ MS-EI proved undisturbed (no
Coelution) signals of the analysed brominated components
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