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Materials and Methods

» Using the original unbuffered QUEChERS extraction approach3, 5 mL of milk plus 5 mL of LC/MS water was extracted with 10 mL of an organic solvent and
partitioned with 4 g magnesium sulfate and 1 g sodium chloride, prior to centrifugation and withdrawal of extract for cleanup prior to analysis.

Abstract

» Persistent organic pollutants (POPs) are a group of chemicals that include halogenated pesticides, brominated diphenyl ethers (BDEs) and polychlorinated
biphenyls (PCBs).
» Several organic solvents including acetonitrile, hexane, ethyl acetate and hexane:acetone (1:1 v/v) were evaluated for extraction efficiency of target

»Due to the lipophilic nature of these components they accumulate in the fatty tissue of animals and bioaccumulate up the food chain. , o
analytes while also monitoring the amount of co-extracted fat.

» According to the World Health Organization human breast milk is an ideal matrix to monitor the levels of POPs in not only the mother and infant, but also

o ) : : » After extract concentration, a 500 mg/3mL silica cartridge solid phase extraction tube (SPE), with 5 mL hexane elution was used to remove fat from the
as a key indicator of the levels of these chemicals in the local environment.

extract.

»>C t methodology for th lysis of hal ted pesticides, PCBs and BDE b ive, solvent int d ti ing 12. ; o : : :
Hrrent Methodology Tor the analysis oT halogenated pesticiaes >an > Cah BE EXPENSIVE, SOIVENL INTENSE and Hime constming »An Rxi-XLB 30m x 0.25mm x 0.25um column coupled to a 1m x 0.15mm x 0.15um Rxi-17Sil MS in a LECO GCxGC-ECD was used to determine recoveries for

»The QUEChERS extraction approach coupled to a silica cartridge SPE cleanup may be an attractive sample preparation alternative for biomonitoring efforts the extraction experiments.

for hal ted POPs in milk.
ol lizllegsiens SLARALL > Triplicate recovery experiments were performed on whole cow milk samples fortified at 0.1, 0.5, 1.0 and 10 pg/kg with a mixed standard containing select

»Comprehensive two-dimensional gas chromatography (GCxGC) with an electron capture detector (ECD) may also offer a more cost-effective alternative. BDEs and PCBs.

»Method development was done using whole cow milk and later compared to a NIST Standard Reference Material of Human Breast Milk. > This methodology (Figure 1) was used on a NIST reference material of fortified human breast milk (SRM 1954) to determine method accuracy.

Figure 1: QUEChERS Extraction Approach and Silica SPE Cleanup used for Cow Milk and Human Breast Milk Analysis
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Results and Discussion

Extraction Efficiency and Percent Recoveries

» Closely following the original unbuffered QUEChERS methodology 10 mL of acetonitrile was added to 10 mL of 100% milk, 50% milk, 25% milk and 0% milk with de-ionized water making up the remaining percentage. Recoveries of target compounds increased as the percentage of milk decreased. Lipophilic compounds
such as PCBs and BDEs were not efficiently extracted by the polar solvent.

» Other extraction solvents were first evaluated by gravimetrically determining the amount of fat extracted by evaporating 4 mL of milk extract . Ethyl acetate and hexane:acetone (1:1 v/v) emerged as viable extraction solvents.

» Initial experiments followed a similar procedure to remove co-extracted fat on a silica SPE cartridge in fish samples with hexane:dichloromethane (3:1 v/v) elution 4. However, it was determined a hexane only elution provided better removal of fat while still allowing target BDEs and PCBs to elute in a single 5 mL fraction.
» Triplicate recoveries of whole cow milk fortified at 0.1, 0.5, 1.0 and 10 pg/kg produced average percent recoveries of 122%, 129% 126% and 99% respectively. (Table I)

»The percent error of the QUEChERS extraction approach with silica SPE cleanup and GCxGC-ECD determination to the NIST certified values of fortified human breast milk averaged 23% removing the outliers PCB 18 and 138, which were biased high due to coelutions. (Table II)

Comprehensive Two-Dimensional Gas Chromatography Electron Capture Detection

» Chromatographic resolution is very important without the ability to spectrally resolve analytes through mass spectrometry and GCxGC-ECD allows two independent separations in one analytical run.
»The Rxi-17sil MS secondary column provided the needed selectivity to resolve the BDEs and PCBs in the second dimension, which coelute in a one-dimension GC analysis. (Figure 2)

» Two-dimensional chromatography also facilitates the separation of target analytes from matrix interferences seen by GCxGC TOFMS analysis. (Figure 3)

» Using the selective and sensitive ECD allows quantification of multiply halogenated analytes in the low pg range and detection in fg amounts.
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