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homogenization at 60 MPa for 3 times. The effects of emulsifier type and oil mass fraction on the physical
stability of emulsion were investigated by measuring the particle size, interfacial area and Zeta potential.
The changes in appearance, microstructure, particle size, Zeta potential, peroxide value ( POV ),
thiobarbituric acid value (TBARS) , oxidation products, and main fatty acid composition of the emulsions
stored at 37 C for different periods were measured to investigate the influence of emulsifier type and oil
mass fraction on the storage stability of the emulsions. The results showed that the particle size of flaxseed
oil emulsions increased with the increase of oil phase mass fraction, while the physical stability and storage
stability decreased. Under the same oil phase mass fraction, the particle size of the three emulsions
increased in the order of Tween 60 emulsion < PC emulsion < SPI emulsion, but the physical stability of the
emulsion decreased in the order of Tween 60 emulsion > PC emulsion > SPI emulsion. After storage at 37 °C
for a certain period, the POV levels of the flaxseed oil emulsions were Tween 60 emulsion > PC emulsion >
SPI emulsion, while the TBARS levels were Tween 60 emulsion < PC emulsion < SPI emulsion. ' H NMR
spectra showed that the main oxidation products of flaxseed oil in Tween 60 emulsion were cis — trans —
conjugated dienyl hydroperoxides and secondary oxidation products of aldehydes, the oxidation products in
PC emulsion were mainly cis — trans and trans — trans — conjugated dienyl hydroperoxides and secondary
oxidation products of aldehydes. There were no significant oxidation products of hydroperoxides and
aldehydes in SPI emulsion. However, the fingerprint peaks of secondary oxidation products such as
aldehydes, ketones and alcohols were observed, which was presumed to be the fingerprint peak of
cooxidation products of SPI and unsaturated fatty acids. The GC results showed that the loss of linolenic acid
and linoleic acid in emulsions stabilized with different emulsifiers was significant, and the total loss degree
of unsaturated fatty acids was PC emulsion > SPI emulsion > Tween 60 emulsion, among which the higher
loss of unsaturated fatty acids in PC emulsion was presumed to be caused by its co — oxidation. In
summary, PC and SPI can inhibit the primary oxidation process of flaxseed oil in oil —in — water emulsion,
but their co - oxidation behavior result in a higher level of secondary oxidation products of flaxseed oil.
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Fig.2 Laser confocal scanning microstructure of emulsions stabilized with different emulsifiers
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Fig.3 Changes of particle size and Zeta potential of emulsions stabilized with different emulsifiers during storage
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Fig.4 Changes of POV and TBARS of emulsions stabilized with different emulsifiers during storage
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Fig.5 Local NMR hydrogen spectra of flaxseed oil in emulsions stabilized with different emulsifiers
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Table 1 Changes in the content of saturated fatty acids and
main unsaturated fatty acids in emulsions stabilized with

different emulsifiers during storage

st K e o o e 0
0 54.80 15.50 18.55 11.10

5 54.25 15.50 18.85 11.35

Tween 60 10 52.65 15.15 19.25 12.95
15 52.00 14.30 19.70 13.90

20 49.80 15.30 20.15 14.75

25 46.55 15.20 21.15 17.10

0 52.55 20.10 16.85 10.45

49.40 20.15 18.05 12.40

10 42.50 17.55 25.30 14.70

b 15 39.60 17.75 25.25 17.45
20 31.55 14.15 32.55 21.75

25 21.65 11.70 40. 65 26.00

53.70 19. 60 16.30 10. 40

48.80 17.70 23.80 9.70

10 40. 60 16.00 32.85 10. 60

S 15 40.60 14. 80 32.45 12.10
20 35.15 13.25 31.70 19.90

25 31.45 17.20 29.80 21.60
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