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The application of an ultrasounds treatment (US), after the malaxation, fully integrated in a low-scale industrial plant for the production of virgin olive oils was studied. In particular, a specifically designed prototype composed by an US generator (500 W/L of effective ultrasonic power and a frequency of 25 kHz), coupled with a tube-shaped transducer (2.25 L as internal capacity) and a screw-pump, was placed between the malaxator and the two-phases decanter. Eight experimental trials were carried out by processing separately 50 kg batches of olives of two different cultivars (Ottobratica and Carolea), collected in Italy at the end of 2014 at two different harvesting dates. The effects of the US treatment on the sensory and chemical quality of the virgin olive oils were evaluated by comparing the results of the four treated samples with the respective controls. The results showed that the application of the US treatment did not affect the basic quality, established by the European Community, of the oils (free acidity, peroxide values, UV extinction coefficients). A small increase of the oil yield due to the application of the US treatment in the condition tested, together with a relevant increase of the total phenolic content were observed. This last increase regarded in particular specific phenolic compounds, such as decarboxy oleuropein aglycons for Ottobratica samples, quantitatively determined by HPLC-DAD-MS analysis. Moreover, sensory analysis revealed a tendency for bitterness and pungency increase for the US treated samples. The analysis of volatiles showed similar quali and quantitative distribution of the molecules responsible of the olfactory notes, both for the US treated samples and the respective controls.
The results of this study are encouraging, and pursue the aim of improving the quality of the virgin olive oil by reducing the processing time and by decreasing or, at least, not increasing the total energy consumption during the extraction phase.


