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Worldwide, around 130 Mio tons of vegetable oils, including around 20 % for use in industry or as biodiesel, are processed annually1. During conventional oil refining (esp. degumming, neutralization, bleaching) 2 - 10 % of the oil is lost, depending on its content of free fatty acids (FFA). Furthermore these processes are characterized by a high consumption of chemicals and water. Since sustainable production of food with low losses becomes more and more important, both for industry and consumers, more sustainable and efficient technologies for oil refining have to be developed. Enzyme‑catalyzed processes offer a promising approach to avoid the mentioned disadvantages of conventional oil refining. The utilization of phospholipases during degumming is already applied in an industrial scale. But so far, no enzymatic de-acidification processes are available.
The lipase‑catalyzed esterification of FFA in pre‑degummed rapeseed oil using monoacylglycerols (MAG) as acyl‑group acceptor has proven to be an attractive alternative for the conventional de-acidification. An immobilized fungal lipase from Rhizomucor miehei (Lipozyme RMIM) was identified as the most suitable biocatalyst for this reaction. By using this enzyme as well as optimized reaction conditions, the FFA content in rapeseed oil was reduced from 6.0 % (w/w) to 0.35 % (w/w)3.
To determine further potential for optimization and scale up as well as to obtain a more detailed understanding of the reaction this study on the kinetics of enzymatic de-acidification was carried out. The initial reaction rate of the esterification of FFA was measured by gas chromatographic measurements according to Fureby and by acid number titration2. The experimental results were used in a Lineweaver-Burk plot to obtain the relevant kinetic data. Thus an adequate kinetic model for the enzymatic de‑acidification of rapeseed oil was identified and key kinetic constants could be determined. Additionally, the affinities of the different substrates (FFA and MAG) towards lipase were compared and detailed knowledge on inhibitory effects caused by MAG was obtained. The presentation will provide an overview on the results of this study. 
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