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Among the different types of olive oil, extra virgin olive oil (EVOO), which is the most valuable olive oil category, must contain no more than 0.8% free fatty acid (FFA) content according to the International Olive Oil Council [1]. Because of this, determination of FFAs in EVOOs has great significance for their categorization. A methodology based on Fourier transform infrared spectroscopy (FT-IR) with different absorption modes, combined with chemometric techniques, was developed as a tool to determine the amount of the FFAs in extra virgine olive oils (EVOOs). The range of FFA contents of calibration samples was extended by adding 0-1% oleic acid to refined and deodorized olive oil (RDOO) containing 0.00% FFA. Calibration models were performed using partial least-squares (PLS) regression technique. Two absorption modes, which are reflection and transmission, and two pretreatments which are normal and first derivative spectra were tested in the several infrared spectral regions. In order to construct the calibration models, a total of 19 calibration samples were scanned in the different absorption modes, and an independent set of validation samples including 10 EVOOs in different brands was used for check the predictive capacity of the best calibration model. The results showed that the best prediction results were achieved by using normal spectra in the transmission mode with the highest correlation coefficient 0.99985 and the lowest root mean square error of calibration (RMSEC) 0.00463 and root mean square error of cross-validation (RMSECV) 0.00944 in the infrared spectral region 1724-1646 + 3324-3023 cm-1. The developed method is rapid, environment-friendly, and it could be easily used in olive oil industries for rapid and reliable analysis of FFA content in EVOOs.
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