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Comparison of 3 ionization methods - electron ionization, chemical ionization
and atmospheric pressure photoionization - for the characterization of
volatile organic compounds (VOCs)

aldine Lucchit, Jean-Luc Le Quéré?, Karine Gourrat!, Marine Crépin?

Introduction

Gas chromatography - Mass Spectrometry (GC-MS) is the method of choice to identify and quantify VOCs in food. The main ionization method is the
Electron lonization (El): high energy exchanges occur, causing reproducible molecular fragmentations. Chemical lonisation (CIl) Is another ionization
method where a reactive gas (l.e. methane or ammonia) is ionized to form reactant ions. These ions react with the analytes by proton transfer or charge
transfer to produce quasi-molecular ions, sometimes accompanied by characteristic adduct ions. Atmospheric Pressure Photolonization (APPI) is the
most recent source [1]. Emitted photons give rise to an odd-electron radical cation; hydrogen atom abstraction frequently occurs during in-source
collisions, and produces a large quantity of protonated molecules, MH*. '

In our research platform, we recently coupled a GC Trace 1310 to a High Resolution Mass Spectrometer (HRMS) Orbitrap Fusion (ThermoScientific) with
the APPI source developed by Mascom (Bremen, Germany). In this work, first, we present a general overview of the technical developments carried out
on 13 VOCs with the GC-APPI-HRMS hyphenated technique. Secondly, we compare the ionization methods listed above. For this purpose, we used 6
VOCs of different chemical classes to determine the Limit Of Detection (LOD) for each source.
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These preliminary results allowed to set up optimized parameters to better characterize VOCs by GC- o
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the most appropriate one to identify chemical compounds in databases, while CI (CH,) could provide
supplementary information for molecular characterization. APPI, a promising technique to resolve co-
elution problems, has to be improved, especially to reduce in-source fragmentation. The use of a dopant v [NRAC)
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_ gas (acetone) should be tested in the near future. I I /




