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Many lipids, such as triacylglycerols (TAGs), consist of multiple components in two ways: (i) a lipid phase contains a variety of lipids differing in hydrophilic and hydrophobic structures, and (ii) each single lipid molecule involves different types of fatty acid moieties. Therefore, the physicochemical properties of lipids must be studied not only in their pure systems but also in mixed systems. In particular, studies on binary mixture systems provide valuable information about molecular interactions among different lipid materials, and it can be used as a model to understand the behavior of more complex mixtures. For the binary mixing behavior of TAGs, three phases have been confirmed: (i) solid solution phase, (ii) eutectic phase, and (iii) molecular compound (MC) formation phase.
The aim of this study was to analyze and understand the whole mixing behavior of triacylglycerols containing palmitic and oleic fatty acids, which could be extrapolated to other TAGs containing saturated and unsaturated fatty acid moieties. We present here TAGs containing palmitic and oleic acid moieties: POP, POO(rac), PPO(rac), and OPO. It is known that the mixtures POP:POO(rac)1 are eutectic, whereas the mixtures of POP:PPO(rac) and POP:OPO are MC-forming at ratios of POP:PPO=50:50 and POP:OPO=50:50.2,3 Thus, we determined the phase behavior of mixtures of PPO(rac):OPO (eutectic), PPO(rac):POO(rac) (MC-forming) and POO(rac):OPO (MC-forming). Stabilities and metastabilities of MC will be discussed, taking into account specific interactions between the fatty acid chains (saturated/unsaturated) of the TAG molecules and the two glycerol conformations.
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