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Effect of emulsion droplet size and Quillaja saponin concentration on the

fabrication of high internal phase emulsion gels and oleogels

NING Xueying, CHEN Xiaowei, MA Chuanguo
(College of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, China)

Abstract: The effects of the droplet size and biosurfactant ( Quillaja saponin, QS) mass fraction on the

rheological properties and microstructure of high internal phase emulsion gels ( HIPE — gels) and oleogels

produced with the HIPE — gels were studied using laser scattering technology, dynamic rheology and laser

confocal microscopy. The results showed that both the HIPE — gels and oleogels were fabricated by a

non — covalent physical crosslink among oil droplets, and exhibited a shear — thinning behavior. With the

emulsion droplet size decreasing, the dispersed oils were packed more tightly, resulting in a stronger

network structure with high viscoelasticity of the HIPE — gels and oleogels. When the QS mass fraction

was less than or equal to the critical concentration of 1. 5% , the electrostatic repulsion among the

emulsion droplets played a dominated role in the viscoelasticity and strength of HIPE - gels.

Subsequently, increasing QS mass fraction above 1.5% , the free QS molecules were attributed to the

formation of a stronger gel strength of HIPE — gels. However, the gel strength of oleogels fabricated from

emulsion templates stabilized solely by QS increased with the emulsion droplet size decreasing and the QS

mass fraction increasing.
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