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 Fat crystallization in O/W emulsion causes a partial coalescence, which leads to a destabilization of the emulsion. A growing crystal is thought to penetrate into neighbor oil droplets and bring partial coalescence. Therefore, a size, morphology, density and orientation of fat crystals will affect the stability of O/W emulsion. We have reported that the emulsion stability was improved depending on the fatty acid moieties of oil phase, emulsifier and additives. If they have fatty acids of same length, the stability of emulsion was significantly improved. However, the mechanism of this improvement is still obscure. Hence, the purpose of this study is to elucidate how does the additive work to improve the stability of O/W emulsion.
 We used palm mid fraction (PMF) as oil phase. The sucrose palmitate and stearate esters (P-170 and S-170, Mitsubishi-Kagaku Foods Corporation) were used as additives in emulsions which were emulsified by polysorbate 20, 40, 60 and 80. We performed gelation test of O/W emulsions under temperature cycle. The polymorph of fat crystals was determined by SR-XRD, and a partial and full coalescence of emulsion by observed under polarized optical microscopy.
 Main results are as follows: (i) The stability of polysorbate 40 and 60 emulsions was improved by adding P-170 or S-170 while the stability of polysorbate 20 and 80 emulsions was not. In particular, combination of polysorbate 40 and P-170, and polysorbate 60 and S-170 showed highest stability. (ii) Partial coalescence was observed under slow heating indicating the polymorphic transformation during heating promoted destabilization. (iii) Polymorphic transformation of fat crystals during heating process was specifically suppressed by additives that resemble emulsifiers in fatty acid moieties. 
 From these results, we concluded that the stabilization effect depended on the similarities of fatty acid chain lengths between sucrose fatty acid esters and polysorbates. The combination of additives and emulsifiers will restrain polymorphic transformation of fat crystals and enhance the stability of O/W emulsion. 

