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Abstract

Oxidative instabilities of ,B—sitosterol-fatty acid esters, including ,B—sitosteryl hexanoyl
ester (Sito-C6:0 ester), ,B—sitosteryl lauroyl ester (Sito-C12:0 ester), ,B—sitosteryl palmitoyl ester
(Sito-C16:0 ester) and ﬂ-sitosteryl oleyl ester (Sito-C18:1 ester), were investigated in
comparison with native ,B—sitosterol in different model systems. Effect of heating pure
phytosterol and its esters (60, 100 and 1800C), effect of lipid matrix (bulk oil and emulsion
stored at 55OC) and oxidation reaction in lipid based food (margarines stored at ambient

temperature (25°C) and accelerated temperature (55°C) were monitored. Oxidative indices
including HPV, TBARS, p-AV, 7-keto derivatives and remaining phytosterol content were
analyzed together with kinetics plot. The results showed that oxidation of phytosterol and its
derivatives increased with increasing heating temperature. However, the types of phytostrol or

phytosteryl ester responded to temperature differently. Phytosterol esters oxidized faster than
the native form when heated at 100 and 60°C but the contradictory result was observed when

heated at 180°C. When considering the type of fatty acids esterified, unsaturated fatty acid
rendered the ester with higher degree of oxidation when compared with saturated short chain,
medium chain and long chain fatty acids, respectively. For the effect of lipid matrix on oxidation
during storage, it was found that changes in oxidative indices (HPV, TBARS, p-AV and 7-keto
derivatives) differed depending on sterol structure and lipid matrix. Unsaturated ester oxidized
faster than saturated counterpart and native ﬁ-sitosterol, especially in emulsion. For the
oxidation in margarine, it was noted that margarine fortified with sito-C18:1 had the highest rate
of oxidation throughout the storage at both ambient and accelerated temperatures. However,

the results were fluctuated when others derivatives were added. A kinetic evaluation of the loss

of [-sitosterol and its esters throughout the storage was performed. All changes fitted a first
order kinetic model and the rate of reaction was dependent on sterol structure, temperature and
lipid matrix.
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