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Crude hazelnut oil having 17.26% of free acidity was distilled using a short-path distillation unit for deacidification. In distillation experiments, feeding rate and rotor speed were constant as 3 mL/min and 250 rpm. Maximizing the tocopherol concentration and minimizing the acidity were defined as two objective functions in this multi-objective optimization approach. For this purpose, temperature and vacuum pressure ranges of 110 to 190 °C and 0.05 to 5 mmHg were the explicit constraints, respectively while maximum values as explicit constraints were also applied on the individual objective functions. The objective of this multi-objective constrained optimization study was to minimize the tocopherol losses while deacidifying the hazelnut oil, simultaneously. The optimization procedure was carried out using ModeFrontier v4.6 (Esteco, Trieste, Italy) with the DOE sequence scheduler methodology. For this purpose, the given objective functions were combined into a scalar objective function using arbitrary weight factors. The explicit constraints on the individual objective functions were decided based on the initial optimization runs to enable a computationally tractable optimization problem. 
The distillation experimental results demonstrated that increasing temperature and decreasing pressure provided lower acidity in the residue stream generated by molecular distillation (1.86% at 190 °C and 0.05 mmHg), and tocopherol concentration was not affected significantly except the distillation temperature of 190 °C at lower vacuum pressures. Optimized conditions for removal of free fatty acids while protecting tocopherols in hazelnut oil were calculated as 188.65 °C and 0.14 mmHg. To verify these parameters, an additional experiment was carried out at the given conditions, and the experimental results were determined to be in the close range of the calculated optimized conditions. 
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