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Olive oil is a high-price food with an increasing market. Therefore the evaluation of the quality and identity of olive oils plays an important role for producers, regulatory agencies, oil suppliers and consumers. 
A number of methods have been proposed in EC 2568/91 for qualitative and quantitative  analysis of olive oils to classify the olive oils and to identify the type of adulteration. The most common adulterants found in extra virgin olive oil (EVV) are refined (desodorised) olive oils, pomace oil, lower quality olive oils and cheaper high oleic vegetable oils. The actual standard methods proposed by IOC are methods which can easily be implemented routinely in laboratories. They are often based  upon the analysis of a particular compound (marker) to identify the adulteration (i.e. stigmastadiene, alkylesters, ECN42, trans fatty acids, individual sterols or fatty acids). Another disadvantage of the official methods is the exact identification of the adulterant and its quantitation. The methods are not really updated and do not consider the drastical development in instrumental analysis (chromatography and spectrometry)  and  in computing technology. Increasingly powerful chemometric methods can provide the requested analytical information by one spectrometric or chromatographic measurement. Therefore, many aspects of authentification including adulteration, characterization, mislabeling and misleading origin cannot be covered by the official standard methods. Aim of this work was to explore the feasibility and limits of analytical methods in the field of authenticity of olive oil. 
During a period of 6 years approx. 3000 samples were tested using standard analytical methods for a wide range of  parameters, including sensory panel test, fatty acid and triacylglycerol distribution, K-Values, peroxide value, anisidine value, free fatty acid content, 1,2-1,3-Diacylglycerol ratio, pyropheophytin A  to yield a total of approx.100 000 analytical results. These results were used as references to develop 30 NIR-methods to check sensory profile fruity-bitter-pungent, the oxidation degree, age, adulteration with bad-quality oils as well as the geographical origin in Europe. 
The qualitative analysis were carried via two chemometric approaches: linear discriminant analysis  and KNN ( K nearest neighboring). Quantitative analysis was based on partial least squares regression.
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