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Automated untargeted peak detection for GC-IMS data

* [niroduction

Gas Chromatography (GC) coupled with lon Mobility Spectrometry (IMS) is an analytical technique that has been rapidly gaining popularity in the field of food volatilomics'.

The formation of multiple ionized species from a single analyte significantly complicates the interpretability of the analyfical output, and the mobility coefficient of the detected ions (even if
combined with the chromatographic retention index) is not sufficient for a reliable peak identification, which requires the comparison with pure standards or using an additional MS detector.
For these reasons, GC-IMS is mostly used as a tool for untargeted fingerprinting analysis.

GC-IMS data Advancements in GC-IMS data processing
The hyphenation of GC and IMS results in an orthogonal bidimensional separation of The development of automated workflows for GC-IMS data processing is a research subject of
analytes. The analytical output of GC-IMS analysis is a fridimensional data, and its increasing interest, and different strategies have been proposed.
common graphic representation is as 2D plots with the signal infensity visualized as These strategies can be classified into two approaches:
color scale. - processing of the entire spectral fingerprint obtained for each sample 23
. : - peak detection to obtain a peak table for each sample*
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subsequently used to extract peak intensities and generate a peak table for the entire
sample sef.
This is suitable as part of a targeted strategy when a set of analytes of intferest are . Aim

monitored. On the opposite, in case of untargeted fingerprinting studies this approach
become time-consuming, and it is likely to be influenced by the operator's personal

N — Development of an automated peak detection workflow for GC-IMS data based

on persistent homology and its application to roasted hazelnhut paste samples.

« Experimental

Automated untargeted data processing Manual targeted data processing

To validate the automated peak detection, a set of identified target peaks were manually selected
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e Conclusion

An automated peak detection workflow for GC-IMS data was developed using persistent homology. It was evaluated by processing the GC-IMS profiles of roasted
hazelnut paste samples from different geographical and botanical origins.

The combination of a rapid analyfical technique with an automated data processing strategy removes the bottleneck of manual peak selection and provides @
promising analytical solution for food volatilomics studies.
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