Development of modified QUEChERS extraction methods for the analysis of PAHs in high fat
content fish and smoked salmon
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. Chemicals of Concern Analytical Methods
Ratlonale: Polycylic aromatic hydrocarbons (PAHs) are a class of pollutants that can contaminate biotic tissue exposed to pyro- and/or petrogenic Sample preparation using QUEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) approaches are becoming increasingly popular for
processes (i.e biomass combustion and oil spills). They are composed principally of carbon and hydrogen atoms arranged into greater than chemical extraction and clean-up from fruits and vegetables. Originally developed for pesticides, QUEChERS methods traditionally involve
two aromatic rings and have logK,,,s ranging from 3 — 7. It is known that some PAHs, such as benzo[a]pyrene, posses genotoxic, mutagenic sample extraction into acetonitrile, subsequent liquid-liquid partitioning following addition of MgSO, and NaCl and dispersive SPE clean-up?.
and carcinogenic properties. As such, user-friendly analytical methods that allow for simple, efficient and robust quantification of PAHs are However, little information has been published on the applicability of these techniques for analyzing highly hydrophobic contaminants in high
of great interest. fat content bio-matricies such as smoked meats or oiled organismes.
OBIJECTIVE: Develop and validate a sensitive QUEChERS sample preparation method for identifying and quantifying PAHs in high fat bio-matrices Modified QUEChERS -vs- Soxhlet and ASE
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Samples: Commercially available smoked salmon with 3, 8 and 11 % fat, as reported in product nutrition fact labels,
were homogenized via freeze fracture with liquid N, in a food processor.
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Figure 2. Comparison of PAH extraction performance (% recovery = SD) for soxhlet, accelerated solvent
extraction and QUEChERS methods (E3 and E4). Soxhlet and ASE data are from Wang, 1999. E3 and E4 data
represent mean PAH recovery across all three fish tested (n = 12/method).

Traditional E1P¢ 5: 1% acetic acid/acetonitrile 2.5: AOACT
Traditional E29¢ 2: acetonitrile 1.3; ENTT

Modified E3 2; 2:2:1 ethyl acetate, acetone, iso-octane 1.3; AOAC . . .
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Extraction: Solid-liquid extraction into an organic solvent, iquid-liquid partitioning with QUEChERS EN or AOAC extraction Modified E4 2; 2:2:1 ethyl acetate, acetone, iso-octane 1.3; EN
salts and centrifugation

Table 2. Four QUEChERS methods compared on the basis of PAH extraction efficiency from smoked salmon.  AOAC salts — MgSO, and

. . NaC,H,0,; *" EN salts — MgSO,, NaCl, NaC,H-0, and Na,C,H,O, Extraction methods E1 and E2 are based on published methodsP<%e.
Clean-up: QUEChERS fatty sample d-SPE tubes and centrifugation

3% fat

Chemical analysis: GC-MS equipped with a DB-5MS column, inlet temp: 300° C, flow rate: 1 mL/min, ionization: electron — -
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2 Dibenzothiophene 15.91 184 139, 185 0.999 2 - 120 - { , ° Figure 3. Comparison of PAH levels (mean ug kg wet weight = SD, n = 3) measured in commercially
© Phenanthrene 16.21 178 176, 179 0.999 10 490,000 2' available smoked salmon by two new QUEChERS extraction schemes (E3 and E4; see table 2 for details).
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Table 1. Summary of PAH GC-MS instrumental details and comparison to FDA levels of concern for finfish. tMDL Figure 1: Average recovery of PAHs from §moked salmon (?f — 11% fat) generated with four different QUEChERS extraction methods (see Table 2
= IDL x 2, where IDL was assigned when PAH lowest abundance SIM confirmation ion S/N > 3 for standards for details). Bars represent mean recoveries from four replicates + SD. contribution of traditional salmon smoking to dietary PAH intake
preparecin fso-octane. for a Native American tribe
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