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Steryl ferulates, ferulic acid esterified to a plant sterol, are secondary plant metabolites, which can be mainly found in the bran of various grains such as rice, wheat or corn. In addition to steryl ferulates, also sterol esters of other phenolic acids, such as cinnamic, caffeic and coumaric acids are reported to occur. All these compounds are suggested to have several health benefits such as cholesterol lowering and antioxidant properties, and they are known as heat stable antioxidants that could be used in food applications. In this study an enzymatic synthesis of steryl ferulates using the lipase from Candida rugosa carrying out direct esterification or transesterification of ethyl ferulate were optimized. Surprisingly, in a n-hexane system the yields of the direct esterification and transesterification were comparable and were found to be between 50 and 60% within 5 days of incubation, depending on enzyme batch and other variables. Further, the enzymatic transesterification of other phenolic acids was found to be very different, being about 30% for sinapic acid and 20% for o-coumaric and m-coumaric acids. p-Coumaric acid and caffeic acid were transesterified only to a very small extend. Finally, also stearyl alcohol esters of these phenolic acids were also enzymatically synthesized as references using the immobilized lipase from R. miehei. 
All the synthesized phenolic acid esters were analyzed for their antioxidant activity, namely their activity in the inhibition of hydroperoxide formation in bulk methyl linoleate and emulsified methyl linoleate, as well as the DPPH radical scavenging activity. In the DPPH radical reaction model the free phenolic acids were more effective than their corresponding esters, except for the caffeic acid, were the stearyl ester had a higher radical scavenging capacity. In all systems studied, caffeic acid and its ester had the highest antioxidant capacity, followed by sinapic acid and ferulic acid. In bulk methyl linoleate free sinapic acid had a higher activity than the two esterified sinapates. The lowest activity was observed for ferulic acid, where the activity of free ferulic acid was not different from the others. To conclude, the enzymatic esterification of phenolic acid with sterols is strongly dependent on the phenolic acid and does not necessarily increase its antioxidant capacity. 

