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A slow crystallization of palm oil is one of the difficulties in use even though palm oil shows useful property for wide applications.  Sorbitan fatty acid esters (SOEs) are found to accelerate the rate of crystallization of palm oil.  However, the acceleration mechanism of the esters is not cleared yet. In this presentation, we show the effect of SOEs on palm oil and propose the possible mechanism of the crystallization acceleration.
Palm oil was mixed with 18 variety of SOEs with different fatty acid moieties, in a ratio of 99.5 : 0.5 by wt %.  These samples were cooled to 0 ˚C at the rate of 2 ˚C/min, and crystallized on a carrier plate of a temperature controlled furnace. Dynamic calorimetric analysis of the samples was performed by DSC.  Morphology and polymorphism of crystals were determined by optical microscopy and SR-XRD, respectively.
Main results are as follows; (i) Crystallization onset temperature of palm oil containing higher melting point SOEs, such as sorbitan mono-, di-palmitate, sorbitan mono-, di-stearate, and sorbitan mono-, di-, tri-behenate, was increased clearly compared to that of palm oil without SOE.  (ii) The acceleration efficiency of sorbitan palmitates and sorbitan stearates on the crystallization of palm oil was higher than that of sorbitan behenates.  (iii) On the other hand, palm oil with lower melting point SOEs, such as sorbitan mono-oleate, sorbitan di-oleate, sorbitan tri-oleate did not show any difference in crystallization temperature.  (iv) Addition of higher melting point SOEs made crystals smaller in size and greater in number.  These results show that the similarity of fatty acid moiety in SOEs and palm oil has advantage in an inter-molecular interaction and promotes the crystallization of palm oil. 


