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Olive oils are among the most fraud vulnerable products on the market. Mixing with other seed oils or swaps of geographical identity are common. Especially analytically challenging is the differentiation between extra virgin olive oil (EVOO) and lower grade counterparts (e.g. refined olive oils (ROO)). Lab-based authentication techniques are valuable but nowadays companies and authorities would also take a great interest in rapid on-site checks. Recent hardware developments of these portable systems, often based on spectroscopy, allow development of applications to discriminate EVOO from ROO and other kinds of olive oils.
In this study we evaluated three kinds of portable techniques, i.e. Micro-NIR 1700 spectrometry (refraction and transmittance modes), ID-Raman and Scio spectroscopy devices, for the direct analysis of EVOO and ROO blends. 
Forty-eight OO samples from various retailers, including 33 EVOO, 15 ROO blends (ROO mixed with a small quantity of EVOO), were collected to be analyzed. The three portable devices combined with various chemometric approaches were applied to discriminate the different kinds of OO over different wavelength ranges and to examine the discriminatory power of the three handheld devices. 
The chemometric analyses revealed that all four portable approaches have the ability to discriminate the samples into two groups, i.e. EVOO and ROO blends. The Micro-NIR 1700 approach showed the best discriminatory power of the four approaches applied. When comparing the results obtained with the two different Micro-NIR modes (transmittance measurements and reflection measurements), the transmittance mode resulted in improved differentiation. 
According to the results of this proof of concept study, portable spectroscopy-based techniques are promising for the rapid screening of different grades of OO both in laboratories and beyond. Further work should focus on the development of extended databases for future robust and reliable handheld applications. 

