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The effect of ripening stage, geographical origin and storage time under day-light and dark (15 months) in colorless bottles on the sterol compositions (GC/FID/Capillary column) of virgin olive oils were determined. The most important olive cultivars of north and south Aegean  (Ayvalık and Memecik cv.)  harvested by hand at two different ripening stage during 2009 and 2010 crop years from the same orchard and oils were extracted by an Abencor system. Analyses were carried out every 5 months. Multivariate classification and clustering were done by the application of unsupervised chemometric methods such as principal component analysis (PCA) and hierarchical cluster analysis (HCA) based on the sterol composition of the olive oil samples.
The results indicated that β-sitosterol, ∆5-avenasterol and campesterol were the most predominant sterols. Cholesterol, brassicasterol; 24-metilen cholesterol; campestanol; stigmasterol; ∆7-kampesterol; clerosterol; sitostanol; ∆5,24-stigmastadienol; ∆7-stigmastenol; ∆7-avenasterol;  erythrodiol and uvaol were also found in all samples in lower amount. Cholesterol, brassicasterol, stigmasterol, and erythrodiol + uvaol values of Memecik olive oil were found to be higher than those of Ayvalık olive oil. Campesterol, ∆5-avenasterol and total sterol value of Ayvalık olive oil were found to be higher when compared to Memecik olive oil. β -sitosterol values of the oils decreased, while erythrodiol + uvaol, values increased during 15 months storage. 
As a result of PCA score plot for the first two principal components (PC1 and PC2), samples were classified into two main group according to cultivars (Ayvalık and Memecik). The results of PCA analysis showed that there was no significant change observed from the sterol composition of oils extracted from different ripening stage, harvest years and also storage conditions. PCA loading results indicated that the total β-sitosterol is the most important variable to characterize the Ayvalık virgin olive oil samples. 

