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Phytosterols are plant-based compounds with chemical structures similar to cholesterol and have nutritionally beneficial properties, more specifically a blood cholesterol lowering effect. In the form of phytosterol esters (PE) they can be used as an ingredient in functional food formulations. Scientific publications on the influence of PE addition on the crystallization of edible fats are however very much lacking. Therefore, the objective of this study was to in depth investigate the effect of PE addition on palm oil (PO) crystallization in order to stimulate science-based innovations in the field of functional foods. A commercially available blend of PE was used to examine the influence of PE addition (0-100% PE, 10% increment) on the equilibrium state obtained after PO crystallization (48 h at 10°C). The effect on each step in the structural hierarchy of crystallization (primary crystallization, polymorphism, network formation and macroscopic properties) was analyzed with several experimental techniques. 
It was observed that PE addition clearly had a major influence on each level of the crystalline structural hierarchy. The binary phase diagram for the PE-PO binary system and the SFC measurements revealed eutectic behavior of the blends. Microscopy analyses showed that blends with up to 40% PE presented a similar crystal structure as pure PO (a dense network of spherulites), whereas blends with more than 40% PE formed a quasi-amorphous structure. From SAXS/WAXD experiments it was clear that the amount of PO crystals (present in the β’ polymorph) gradually decreased when the concentration of PE was increased. PE showed a very particular crystal network structure observed by microscopy and a very particular SAXS/WAXD pattern that are both different from what is generally observed in fats. Finally, the hardness of the blends decreased with an increasing PE concentration. No correlation between SFC and hardness could be established since PE presented a high SFC and a low hardness. 
It could thus be concluded that addition of PE to PO (containing products) will influence the crystallization properties. In industry this may lead to problems occurring during the production process or with the macroscopic properties of the end product.


