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Abstract: In the food industry, including the fat and oil sector, chemical methods are commonly
used for routine quality analyses. These analyses are typically time-consuming and often require
the use of toxic solvents and reagents. Moreover, in some cases, sophisticated instruments such as
gas chromatographs are used, which are expensive and a form of advanced instrumentation. As
an alternative approach, it is possible to use simpler methods utilizing spectroscopic techniques,
like FTIR spectroscopy, the results of which have been reported to correlate with those obtained
using wet chemical methods. In this study, we used the FTIR technique to assess the oxidative
stability of some edible oils available on the Polish market. The oils studied were nigella seed,
pumpkin seed, flax seed, linseed, evening primrose seed, and thistle seed oils. FTIR/ATR spectra
of the undiluted oils were recorded in the range of 500–4000 cm−1 with a resolution of 2 cm−1. To
monitor the oxidation process, the peak at 721 cm−1, related to cis double bonds of unsaturated
fatty acids (UFAs), and the peak intensity at 986 cm−1, associated with the presence of conjugated
diene groups of hydroperoxides (HPs), were analyzed. The content of free fatty acids (FFAs) and
the ratio of unsaturated/saturated fatty acids (UFAs/SFAs) were qualitatively expressed by the
intensity band at 1712 cm−1 and the peak ratio of 3011/2925 cm−1, respectively. Additionally, using
the Triphenylphosphine/Triphenylphosphine Oxide (TPP/TPPO) assay, the peroxide value (PV) was
calculated. The parameter analysis revealed significant variations among the tested oils. Moreover, all
determined parameters from the FTIR spectrum changed during the oxidation process. However, the
nature and degree of these changes differed depending on the oil tested. The findings indicated that
the straightforward instrumental FTIR method could serve as a rapid analytical tool for evaluating
the level of oxidation or comparing the quality of edible oils.

Keywords: FTIR spectroscopy; edible oils; oxidation process; peroxide value (PV)

Supplementary Materials: The presentation material of this work is available online at https://www.
mdpi.com/article/10.3390/proceedings2024105040/s1.

Author Contributions: Conceptualization, G.N. and W.K.; methodology, G.N.; software, G.N.;
validation, G.N. and W.K.; formal analysis, G.N.; investigation, G.N. and W.K.; resources, W.K.; data
curation, G.N.; writing—original draft preparation, G.N.; writing—review and editing, G.N. and
W.K.; visualization, G.N.; supervision, G.N.; project administration, G.N.; funding acquisition, G.N.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Proceedings 2024, 105, 40. https://doi.org/10.3390/proceedings2024105040 https://www.mdpi.com/journal/proceedings

https://doi.org/10.3390/proceedings2024105040
https://doi.org/10.3390/proceedings2024105040
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0001-8398-7143
https://sciforum.net/event/ECP2024
https://www.mdpi.com/article/10.3390/proceedings2024105040/s1
https://www.mdpi.com/article/10.3390/proceedings2024105040/s1
https://doi.org/10.3390/proceedings2024105040
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2024105040?type=check_update&version=1


Proceedings 2024, 105, 40 2 of 2

Data Availability Statement: Data will be made available on request.

Conflicts of Interest: The authors declare no conflict of interest.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


