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Study on micronization of SPI emulsions by ultrasonication
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Abstract: The purpose of the study was to produce soy protein isolate
(SPD) micro emulsion droplet by ultrasonication and microfluidization
Techniques. The changes of SPI emulsion temperature, average
droplet diameter and size distribution were observed. The distribution
curve of SPI droplet processed by ultrasonication has two peaks and
that of SPI droplet processed by microfluidization has single peak.
The results indicate that the SPI emulsion processed by high pressure
is more homogeneous. The capability of reducing size by ultrasonic
process (1 200 W) is very limited, and the SPI emulsion tends to ag-
glomerate after a long time of ultrasonic process. Microfluidization
(microseconds, 35 MPa) can provide high energy and has the rather
better affection for micronizing the treated SPI emulsion (hundred
micrometers) , and the mean droplet diameter Drs,27 and Dry,3] are
exponentially shortened.
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Figure 1 Temperature change of preprocessed SPI emulsion
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Table 1 The change of D57, Dps,21 and span effected by different operating condition
1 W A I (A ZE B 40 mm/s)
#A (1 200 W, 10 min)
s HKiE JeoK i
Drys1/ pm Disoy/pm  Span  Dris1/ pm Drs21/pm Span Drisi/pm Dis,ey/pm Span
1 28.185 15.246 2.173 44.366 18.087 3.815 106.912 38.495 3.530
2 28.021 15.126 2.178 54.756 19.707 4.164 86.280 33.445 3.190
3 28.489 15.180 2.176 56.261 19.654 4.402 77.478 32.549 2.990
1y 28.232 15.184 2.176 51.794 19.149 4.127 90.223 34.642 3.263
by % 0.038 0.002 0.000 27.968 0.565 0.058 152.168 6.851 0.049 7
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scanning electron microscope observation
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Table 2 The change of Dy, 37 and Dy 07 effected
by ultrasonic process (1 200 W)

5 [ /min Drs.o1/pm Drisy/pm
0 51.937 121.167
1 51.829 124.666
3 44,134 119.201
5 38.687 111.557
10 32.203 94.696
15 27.803 76.636

i A B AIE S e DR OB B L 24 O R U
ZWL b BRI AR AR R

5 A4, U



B R

2017 % 12 M

WRE 4 H
Volume/%

O = N W A O O
T

0’ 10' 10 10°
bR
Particle size/pm

B3 mmEEsReHaREHFE L 200 W)

Figure 3 Influence of ultrasonic time on particle size

(ultrasonic power 1 200 W)
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Table 3 The change of Dy, and Dy effected by mi-

crofluidization (Operating pressure 35 MPa)

R IR B/ IR Dr3.27/pm Dry.51/pm span
0 47.954 120.630 1.987
1 18.761 36.518 2.245
2 17.063 34.635 2.279
3 15.627 29.277 2.022
4 14.745 25.423 1.892
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Figure 5 Influence of microfluidization cycles on particle
size (Operating pressure 35 MPa)
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