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ABSTRACT

We present an optical spectroscopic technique, making use of both Raman signals and fluorescence spectroscopy,
for the identification of five brands of commercially available extra-virgin olive-oil (EVOO). We demonstrate our
technique on both a ‘bulk-optics’ free-space system and a compact device. Using the compact device, which is
capable of recording both Raman and fluorescence signals, we achieved an average sensitivity and specificity of
98.4% and 99.6% for discrimination, respectively. Our approach demonstrates that both Raman and fluorescence
spectroscopy can be used for portable discrimination of EVOOs which obviates the need to use centralised
laboratories and opens up the prospect of in-field testing. This technique may enable detection of EVOO that has
undergone counterfeiting or adulteration. One of the main challenges facing Raman spectroscopy for use in quality
control of EVOOs is that the oxidation of EVOO, which naturally occurs due to aging, causes shifts in Raman
spectra with time, which implies regular retraining would be necessary. We present a potential method of analysis to
minimize the effect that aging has on discrimination efficiency; we show that by discarding the first principal
component, which contains information on the variations due to oxidation, we can improve discrimination efficiency
thus improving the robustness of our technique. 
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