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Optimization of Emulsion Demulsification Technique with
Jet Cavitation for Water-enzymatic Soybean Oil

LI Liang' TIAN Tian' WU Changling' LI Yang'® JIANG Lianzhou' WANG Zhongjiang'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. Harbin Food Industry Research Institute, Harbin 150028, China)

Abstract; In order to explore the demulsification mechanism of soybean oil emulsion produced by
aqueous enzymatic method, the effects of jet cavitation pressure, jet cavitation temperature and jet
cavitation time on the demulsification mechanism of soybean oil emulsion were investigated by light
scattering particle size analysis, demulsification rate, total oil extraction rate and emulsion
microstructure. The results showed that the demulsification rate and total oil extraction rate were
increased with the increase of jet cavitation pressure (0.2 ~1.0 MPa) , jet cavitation temperature (80 ~
120°C ) and jet cavitation time (5 ~25 s). After the complete demulsification, the demulsification rate
and total oil extraction rate were decreased. The particle size distribution of emulsion and laser confocal
microscopy showed that the dispersed small size oil droplets were changed into larger diameter oil droplets
after demulsification. On the basis of single factor experiment, response surface methodology was used to
optimize the process conditions of jet cavitation assisted hydrolysis demulsification. The optimum
demulsification conditions were determined as follows: jet cavitation pressure was 0. 8 MPa, jet cavitation
temperature was 100. 92°C , jet cavitation time was 21.38 s. Under this condition, the demulsification
rate was 90.29% , and the total oil extraction rate was 87.06% . The research result provided a
theoretical basis for jet cavitation assisted enzymatic demulsification technology, and it was beneficial to
the industrial application and promotion of aqueous enzymatic oil extraction technology.
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Fig. 1  Effect of jet cavitation pressure on emulsion particle size distribution, demulsification rate and total oil extraction rate
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Fig.2 Effect of jet cavitation temperature on emulsion particle size distribution, demulsification rate and total oil extraction rate
9| o sl 195 100, 57 ath
o s DEL
90} 190 20 —-20s
—-25s
: S y
& g5} @ 1857 %15_
= 8o {80 £ 101
b
c -
755 175 St
T0—= y y y y 70 08
5 10 15 20 25 5 10 15 20 25 0.1 1 10 100 1000 10000
PR AL E/s SRz A E) s R um
(a) (b) (c)

3 Sl s Al i AL BRI A% 0 A A0 L 38 AL B i 3 9 2 T

Fig.3 Effect of jet cavitation time on emulsion particle size distribution, demulsification rate and total oil extraction rate
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Tab.3 Analysis results of regression and variance

of demulsification rate model
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Fig.4 Microstructures of emulsion before and
after jet cavitation
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Tab.5 Demulsification effect analysis results
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