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Plant sterols (phytosterols, PS) produced by plants are an essential component of cell membranes. PS naturally occur in raw materials (f. ex. leaves, seeds, nuts) and food products as free compounds, fatty acid esters, glycosides, acylated glycosides or hydroxycinnamic acid esters. PS are the major part of the unsaponifiable fraction in most vegetable oils. Thermo-oxidation of PS lead to degradation and formation of Phytosterol Oxidation Products (POP) with controversial biological effects. Currently ongoing worldwide research aimed to ascribe biological properties of phytosterol oxides. POP require specific investigation with the aim to minimize their formation and evaluate their effect on human health.
The main goal for this study was to establish the degree of stigmasteryl esters degradation during thermo-oxidation when thermally treated at temperatures simulating food storage and frying. Stigmasteryl esters were obtained by esterification of stigmasterol with stearic, oleic, linoleic and α-linolenic acid. The purity of obtained esters was evaluated by NMR and GC-MS. Quantitative changes of fatty acids and stigmasterol minority in the phytosteryl esters was evaluated by GC/MS and GC/FID.
Thermo-oxidation caused disintegration of stigmasteryl esters. The degree of degradation is directly affected by temperature, time and kind of fatty acid in stigmasteryl ester. After heating at 60°C and 180°C for 12 hours, respectively about 1% and 52% of stigmasteryl stearate, 1% and 45% of stigmasteryl oleate, 12% and 93% of stigmasteryl linolate, 15% and 97% of stigmasteryl α-linoleate were removed. Rates of acid and sterol degradation during heating varied. During heating of stigmasteryl stearate, stearic acid was stable during heating at 60°C for 12 h and 180°C for 2 h whereas losses of stigmasterol in theses samples were 1% and 18%, respectively. Degradation of unsaturated fatty acids was faster than sterol.    
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