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Authenticity is a very important quality criterion for olive oils, because there is a big difference in prices of different types of oil products. As technology advances and people’s health awareness increases, people are more concerned about food quality and safety. Thus, olive oil authenticity and traceability have become very important to allow consumers to make informed choices about the olive oil they eat. The definitive authentication of food products requires the use of highly sophisticated analytical techniques. Isotopic analysis, spectroscopy, chromatography, volatile analysis, polymerase chain reaction (PCR), enzyme-linked immunosorbent assay (ELISA) and thermal analysis are the principal techniques that have been successfully applied to olive oil authentication. The detection of adulteration of olive oil samples using gas chromatography (GC) focuses on comparison of their fatty acid composition, triacylglycerol composition and chemometric analysis. Combined with chemometric methods, vibrational spectroscopy, including infrared (IR) and Raman techniques, is an emerging analytical technique to verify the authenticity of olive oil, due to its simplicity, rapidity, and ease of sample preparation. By combining Raman spectroscopy and chemometric analysis, the detection of adulteration of olive oil samples is successfully carried out. FTIR (Fourier transform mid-infrared) and FT-NIR (near-infrared) techniques can be used to rapidly and simply determine the authenticity of olive oil with chemometric analysis. The detection of adulteration of olive oil samples with seed oil is possible using nuclear magnetic resonance (NMR) with multivariate discriminant analysis. Proton transfer reaction mass spectrometry (PTR-MS) prove a promising technique for authentication of the geographical origin of olive oils according to their volatile compounds. There has been some success using electronic nose technology for the differentiation of olive oils on the basis of geographical origin and for the detection of adulteration. There has been a great deal of research into the development of new applications for existing analytical and chemometric techniques for olive oil authentication. In this review, analytical methods, which have been used for the determination of olive oil authenticity, were summarized. 
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