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Effect of Protein and Sucrose Ester Interfacial Interaction on Destabilization
of Fat Globules at Low Temperatures in Ice Cream Emulsions
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Abstract; Milk protein and soy protein isolate with different compositions and structure were used to
prepare ice cream emulsions. The effect of sucrose concentration on the destabilization of fat globules at
low temperatures in these two protein-stabilized emulsion systems was studied. Parameters such as Fourier
transform infrared spectroscopy ( FTIR) measurement of protein/sucrose ester complex, protein surface
coverage, zeta potential, particle size and microstructure of whipped-frozen emulsion were analyzed.
Furthermore, with the optimal concentration of sucrose ester, the effect of protein compositions on the
destabilization of fat globules and ice cream properties were studied by partially substituting milk protein
with different ratios of soy protein isolate. The results indicated that the interaction between sucrose ester
and milk protein or soy protein isolate on the fat globule surface involved complexation and competitive
adsorption. When the sucrose ester concentration was increased from 0 to 0. 3% , the interaction between
protein and sucrose ester on the surface of fat globule was mainly dominated by competitive adsorption. At
this sucrose ester concentration, the surface protein coverage in the two protein-stabilized ice cream
emulsion systems was significantly reduced. The partial coalescence degree of fat globules was relatively
high. The ratio of milk protein to soy protein isolate was adjusted while sucrose ester mass fraction was
kept at 0. 3% . Ice cream showed higher overrun values and the best melting resistance ability when the
ratio of milk protein to soy protein isolates was at 7: 3, which was more favored to the occurrence of
partial coalescence.
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Tab.2 Effect of protein compositions on fat particle size and fat destabilization index in ice cream emulsions

FE Dy 53 (varer) / om Dy 5(sps)/pom RERE/ % TR L/ %
SMP (2.72 £0.19)" (1.18 £0.05)" (129.73 £6.84)" (103.71 +13.89)°
SMP7SPI3 (4.49 £0.09) " (1.79 £0.11)* (151.50 +10.09)* (252.39 £2.08)"
SMP5SPI5 (2.73 +£0.06)" (1.01 £0.06)"° (171.72 £15.23)°" (129.82 £6.41)"
SMP3SPI7 (1.92£0.05)° (0.61 £0.02)" (213.18 £9.20)° (44.69 +0.78)"
SPI (2.00£0.14)° (0.44 £0.04)° (360.28 £12.53)1 (12.00 £2.33)°
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