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Can benchtop volatilomics keep up with detailed profiling in the classification of Monovarietal Extra Virgin Olive Qils?

HS-GC-IMS is an environment friendly and highly sensitive analytical technique to collect fingerprinting data of volatile compounds. It has been applied for
the product classification of EVOO, and for its geographical authentication. In this work it is used for the first time on the varietal classification of MEVOOs.
The PLS-DA model based on IMS data was compared to the model obtained using established targeted profiling methods
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Fifty-four EVOO samples
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Grass
Pungent Vegetables
®  Arbequina
® Coratina
® Koroneiki Olive Fruits

Picual Nuts

Blind-tasting of samples by professional

Profiling by HS-SPME-GC-MS
and HPLC-DAD

Fingerprinting by
HS-GC-IMS

Official HPLC method for phenols, two validated GC-MS methods
(terpenes and LOX VOCs) already applied to classify Italian cvs
Quantitative data of 175 compounds

panelists highlighted differences in the
aromatic profiles of the cultivars

* Minimal sample preparation, benchtop instrument (FlavourSpec, GAS GmbH)

* Fast analysis times (under 30 minutes)
* DoE-optimized headspace parameters
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PLS-DA models for

varietal classification
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Arbequina Coratina Koroneiki Picual Analytical performance Arbequina Coratina Koroneiki Picual Analytical performance
Arbequina 12 1 0 1 R2X 0.398 Arbequina 12 1 1 0 R2X 0.663
Coratina 0 13 0 0 R%Y 0.501 Coratina 1 12 0 0 R2Y 0.887
Koroneiki 0 0 15 0 Qzy 0.377 Koroneiki 0 0 15 0 Q2Y 0.778
Picual 0 1 0 11 R2Y-QY  0.123 Picual 0 0 1 11 R2Y-Q2Y 0.110
F-score (CV-LOO): Global accuracy (CV-LOO): Q?Y perm F-score (CV-LOO): Global accuracy (CV-LOO): Q2Y perm
0.942 0.944 n=100 -0.252 0.926 0.926 n=50 -0.341
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Targeted analysis allows to identify and quantitate the compounds that | Simultaneous IMS and MS detection (THS-GC-IMS-MS) allows comparison
characterize cultivars, and to statistically evaluate significant differences with spectral libraries and annotation of IMS peaks with highest VIP scores

Conclusions

This work demonstrates that fingerprinting GC-IMS analysis can provide results comparable to profiling MS-based methods for EVOO varietal classification.
PLS-DA models based on both analytical approaches achieved high degrees of accuracy, which were not lowered by differences in geographical origin of
samples from the same cultivar. While GC-IMS provided better figures of merit for the model with much shorter analytical times, targeted methods offered
more qualitative and quantitative information on compounds that characterize the classes, allowing pointing out significative differences in the phenolic
and volatile profiles of cultivars. Additional validation (i.e. test-set with samples from a different production year) will be performed on the models.
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