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Study on physical properties and oxidation stability of oil-in-water

emulsions based on different vegetable oils
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Abstract: In the present study. four types of O/W emulsions were
prepared by using perilla oil, olive oil, palm oil and sunflower oil as
the oil phase, and whey protein isolate was, as the emulsifier. The
physical properties were studied, containing particle size, {-poten-
tial, flocculation index and others. Meanwhile. the oxidation stabili-
ties of different emulsions in storage were compared. The results
showed that among the selected emulsions, perilla oil emulsion
showed the smaller volume average diameter D45 (0.824 pm) and
higher ¢-potential absolute value (37.5 mV), which resulted in a
good storage stability. However, due to the perilla oil was mainly
composed of polyunsaturated fatty acid, the system was easily oxi-

dized. Palm oil emulsion showed good oxidation stability, namely,
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the lowest primary and secondary oxidation product concentration.
But this emulsion had larger particle size (1.845 pm of Dy,3), and its
physical stability was poor. Moreover, it was found that there was a
relevance between protein oxidation and lipid oxidation in emulsions
through endogenous f{luorescence assay.

Keywords: vegetable oils; oil-in-water emulsion; physical property;

oxidative stability
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Figure 1 Droplet size distribution of emulsions
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Table 1 D, ;of emulsions pum
LR 0h 24 h
E311] ZEIE K SDS IR SDS

ZEAEAFI 1.251£0.004 1.22340.006 1.43540.004 1.2560.003

£ 0.824£0.004 0.812£0.002 0.906£0.003 0.85540.005
FEfEH 1.845£0.010 1.74940.007 2.34240.004 1.764=0.007
HEmEsm  1.82840.003 1.67140.002 2.14240.005 1.678+0.003
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Table 2 Flocculation index of emulsions %

FLR W T 0h 24 h

FEAE R 2.289-0.006 14.25240.004
E PNl 1.4784-0.007 5.965+0.007
A 5.489+0.005 32.7660.006

R T 9.3400.004 27.652-0.003
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Figure 3 Appearance status of emulsions after 3 weeks

storage at room temperature
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Figure 4  Evolution of lipid hydroperoxides in emulsions
upon accelerated storage up to 7 days
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Figure 5 Evolution of thiobarbituric acid reactive substances
(TBARS) in emulsions upon accelerated storage
up to 7 days
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Figure 6 Changes of fluorescence absorption wavelength of tryptophan in emulsions during storage
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