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Abstract

Measuring levels of regulated dioxins and PCBs in biological samples (e.g. food and human) is challenging
because of the target levels (low to sub pg range) and the complexity of matrices. Proper sample
preparation requires multi-step procedures to be used” in conjunction with high-end mass spectrometric
detection’. Over the last 30 years, efforts have continuously made to reduce the cost and enhance the
speed and efficiency of the overall procedures.

For sample clean-up, smaller size column sets have been proposed and allow to save up to 70% of the
required cycle time and from 65% to 100% of the solvent used. Such approaches are still based on
fractionation between planar and non-planar fractions, but without use of any chlorinated solvents. Serum
samples, containing 0,5% of lipids, can thus be cleaned-up and fractionated in 20 min. When larger fat
content matrices (food) are considered, either a manual fat digestion can be performed before hand or the
automated instrument column set can be extended to a 7g fat capacity (total run time of 50 min).

For measurement, next to the recent DualData approach that significantly impact sample turnover by
increasing productivity of more than 60%, faster GC runs can be performed for both planar and non-planar
fractions. Main advantages of Fast GC are shorter total run time and higher sensitivity related to peak
squeezing. Time saving with Fast GC is relevant, around 61%: both fractions can be quantified in 31
minutes instead of 80 (19 min for “dioxin” fraction, instead of 51, and 12 min for “PCB” fraction, instead of
29). Chromatographic resolution is comparable to the classical approach. Fast GC method is more sensitive
than the classical method: S/N ratio is 55 (instead of 11,5) for 12.5 fg of 2,3,7,8-TCDD on Fast GC column.
The full validation of Fast GC methods is undergoing.
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