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The effect of surfactant type on the secondary
crystallisation of milk fat at the oil-water interface
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The crystallisation of lipids within a dispersed oil phase has the potential to stabilise or destabilise
the system, depending on the size and position of the crystals. Interfacial crystallisation within dairy
emulsions is of particular interest owing to the role of lipid crystals in partial coalescence, an essential
process in the stabilisation of products such as whipped creams. Despite the critical importance of
lipid crystallisation at droplet interfaces, little is known about this phenomenon. Our work utilises
two complementary techniques to analyse the effect of thermal cycling on interfacial crystallisation
within a simulated milk system. Profile analysis tensiometry (PAT) allows us to monitor the
kinetics of interfacial lipid crystallisation by tracking the interfacial tension of a single droplet as
a function of time and temperature. PAT analysis enabled determination of the temperature at
which interfacially-active crystals affect the interfacial properties and highlighted the differences
in behaviour of these lipid crystals due to the presence of an emulsifier. Additionally, the effect
of emulsifier type was studied using both a protein and non-ionic emulsifier. We found that the
presence of emulsifiers delays the effect of interfacial crystals on the interfacial tension, as well
as altering the rates of change in interfacial tension. Synchrotron small angle X-ray scattering
(SAXS) was conducted on emulsion systems (for the same composition as in PAT experiments) to
study the formation, growth and structure of lipid crystals, following a similar temperature cycling
regime to that of the PAT experiments. The SAXS results also indicated a suppression of interfacial
crystallisation in the presence of emulsifiers, and a difference in the degree of suppression due to
the type of emulsifier used.
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