determination of brominated flame retardants in foods by high performance liquid chromatography with tandem mass spectrometric detection
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Hexabromocyclododecane (HBCD) and Tetrabromobisphenol A (TBBPA) are mass produced Brominated Flame Retardants (BFRs) that are used in a number of widely available commercial materials such as plastics, rubbers, textiles and electronic components. These chemicals are added specifically to slow down or inhibit the initial phase of a developing fire. 

Materials incorporating BFRs find wide ranging applications from furniture foam and textiles to aircraft and automobiles to electronic equipment (1). Over the last decade, an increasing amount of evidence has been generated that suggests that these chemicals may bioaccumulate (1-3). Evidence of their consistent detection in biota and environmental media and emerging toxicological data make it prudent to investigate their occurrence in food. To date there is very little, if any, available data on the occurrence of these compounds in food.

HBCD can theoretically be comprised of sixteen stereoisomers of which α-, β- and γ- dominate in technical mixtures (4). However, in biota the composition of HBCD has been seen to deviate substantially from that in the technical mixture and initial reports suggest that selective metabolism or interconversion could be taking place. Isomer-specific analysis of HBCD by conventional GC-MS suffers from interconversion of stereoisomers at temperatures greater than 160 oC, so only total HBCD concentration can be determined (5).  Separation of α-, β- and γ-HBCD and of TBBPA can be achieved using high performance liquid chromatography with tandem mass spectrometric detection (HPLC-MS/MS). This presents a selective and sensitive method of analysis.

This presentation describes an analytical method for the determination of HBCD isomers and TBBPA in a variety of foodstuffs using HPLC-MS/MS. The method has been successfully validated and a wide range of food samples have been analysed. Results will be presented and discussed.
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