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O/W emulsion is highly unstable in freezing, and is demulsified rapidly after thawing. It is well known that oil crystallization is one of the main factors of destabilization of the emulsion. However, when O/W emulsion is stored under freezing, crystallization of both oil and water phases occur. The purpose of this study is to reveal the mechanism of freeze-thaw destabilization in the mayonnaise type O/W emulsion system and, here, at the first step, we are going to focus on oil and water crystallization behavior during freezing.
The sample of mayonnaise type O/W emulsion was prepared as follows: (i) soybean or rapeseed oil was employed as an oil phase, and vinegar was used as a water phase (ii) the oil and water phases were blended with egg yolk, and stirred. The ratio of the contents in the sample was oil : vinegar : egg yolk =70:15:15 by wt%. Emulsions prepared by using soybean oil and rapeseed oil were named as ‘soybean oil emulsion’, ‘rapeseed oil emulsion’, respectively. These emulsions were measured by differential scanning calorimetry to determine crystallization temperatures. The stability of emulsion after thawing was investigated by using optical microscopy. Polarized optical microscopy was used to observe the oil crystal morphology in oil droplets.
Main results are as follows: (i) the soybean oil emulsion showed higher stability after freeze-thaw than the rapeseed oil emulsion. (ii) crystallization in emulsion occurred in order of high melting fraction of oil phase, water and low melting fraction of oil phase. (iii) in the soybean oil emulsion, high melting fraction of soybean oil crystallized at the surface of each oil droplet, on the other hand, in the rapeseed oil emulsion, high melting fraction of rapeseed oil crystallized inside of oil droplet. (iv) oil droplets of soybean oil emulsion kept their round shape during water crystallization, while, in the rapeseed oil emulsion, oil droplets were elongated.
From these results, we conclude that the oil crystals at the surface of oil droplets would protect from the deformation and result in the higher stability of soybean oil emulsion.

