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Experimental

Introduction

Polycyclic aromatic hydrocarbons (PAHSs) are
products of incomplete combustion of organic
materials and present ubiquitously in the environment.
PAHSs are well-know carcinogens, and the primary
sources of human exposure to PAHs are
environmental, dietary as well as occupational [1].
Hydroxylated metabolites of the PAHs are present at
trace levels in biological matrices, and can be used as
biomarkers of the recent exposure to these
compounds [1]. Because of high analytical sensitivity
requirements from the analytical methods for PAH
metabolite analysis, Triple Quadrupole GC/MS
instruments are preferred for their targeted analysis
[2]. To add capability for untargeted analysis in
addition to a highly sensitive targeted approach for
detection of the persistent organic pollutants and their
metabolites, use of a high resolution accurate mass
7250 GC/Q-TOF system was evaluated in the current
study. Thus, we have applied a targeted approach for
the detection of PAHs and PAH metabolites, and an
untargeted approach to discover other biologically
relevant compounds in human urine and plasma
extracts.

Experimental

Six milliliters of pooled plasma and urine samples
were extracted with an equal volume of
hexane/acetone (1:1, v/v). To these, 1.1 g magnesium
sulfate and 1.7 g sodium chloride was added to assist
in phase separation. The extracts were spiked with
various concentrations of PAH and hydroxy-PAH
standards, ranging from 0.2 ppb to 2 ppm, as well as
deuterated internal standards. Dried samples were
derivatized with a mixture of MSTFA/pyridine and
analyzed using an Agilent 7890B GC system coupled
to a high resolution 7250 GC/Q-TOF, equipped with an
Electron lonization (El) source allowing low-energy
ionization (Figure 1). Instrument parameters are
shown in Table 1.

The data were processed using MassHunter
Qualitative Analysis (B.08) as well as Quantitative
Analysis (B.09) software. Unknowns Analysis was
further used for the untargeted identification of
additional PAH-like compounds and other compounds
of potential interest not found in the target list.
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Figure 1. Agilent 7250 GC/Q-TOF

GC and MS Conditions:

njectionvolume [t
njectionmode  EWIEEE

temperature
OV Rt glols el Relfele[=1agll 20°C/min to 270°C, 10°C/min to 307°C,
40°C/min to 325°C, 4 min hold

I Helium at 1.2 mL/min constant flow
Transfer line temperature  pPAsIN®

lonization mode Standard El at 70 eV
Low Electron Energy El at 15 eV and 12 eV

S I 280°C (200°C for low electron energy)
Quadrupole temperature _ |iEN®

VERTE R >0 to 650 m/z

Spectral acquisition rate  [Igv

Table 1. GC/Q-TOF conditions



Results and Discussion

Quantitation and qualitative screening approach The examples of matrix-matched calibration curves
As a first step, an accurate mass Personal Compound f(%r PAHS E.ﬂd the3|r hydroxylated metabolites are
Database and Library (PCDL) containing PAHs and shown InFigure <.
hydroxylated PAHs in their derivatized form, (Table 2) was In most cases, the calibration curves were linear up to
constructed (Figure 2) and used for automated creation of 2000 ng/mL. However, in a few cases, non-linearity
a quantitative method. was observed above approximately 1000 ng/mL.
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Figure 2. Accurate Mass in PCDL format created for PAHs MassHunter Qulitative software

and hydroxylated PAH metabolites.



Results and Discussion

Unknowns identification and confirmation of tentative hits

The untargeted workflow using Unknowns Analysis and NIST 17.L library identified several additional PAH-like
compounds and other xenobiotics, including 1-methyl-2-(phenylmethyl) benzene, benzophenone, pentochlorophenal,
Escitalopram, octocrylene, 1,12-dimethyl benz(a)anthracene and dibenz(a,j)acridine in urine and cotinine (biomarker of
exposure to tobacco smoke [3]) and 1-naphthoic acid in plasma (Figure 5A). Accurate mass information as well as
retention indices were utilized to confirm the candidate hit's identity. A proprietary Electron lonization (El) source design
allowed for low energy ionization to assist in the confirmation of candidate molecular ions (Figure 5B).
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Table 3. Mass accuracy in plasma observed for Table 4. LOD calculated for results showing an example of a
PAHs and hydroxylated PAH metabolites across PAH and PAH metabolites in tentatively identified compound in

concentrations of 2-2000 ppb. plasma and urine matrices urine matrix using NIST17/.L (A) as
based on 5 replicate well as 70 eV and low electron
injections. energy spectra for the tentatively

identified compound (B).

Conclusions

Targeted quantification and untargeted screening for PAHSs, their metabolites, and other substances in complex
biological matrices was successfully performed using an HRMS GC/Q-TOF.
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