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Abstract: In this study, the effect of high-intensity ultrasonic treatment on the solubility of the 3% (W/V) and 5% (W/V) commercial soy
protein isolate (SPI) was investigated. The effects of high-intensity ultrasonic treatment on the surface hydrophobicity, particle size and
electrophoretic mobility of SPI were examined to analyze the mechanism underlying the influence of SPI’s structural changes on its solubility.
Results showed that the high-intensity ultrasonic treatment (200~800 W) could improve significantly the solubilities of the commercial SPI
products at two mass concentrations. With the increase in ultrasonic power, SPI solubility increased first and then decreased. The ultrasonic
treatment at 400 W could lead to the maximum solubility (47.86%), which increased by 87.4% compared to the control. After each of the
ultrasonic treatments (except for that at 800 W), the solubility of 3% (W/F) SPI was higher than that of 5% (W/V)) SPI. The results of surface
hydrophobicity and particle size showed that the low-power ultrasonic treatment could induce partial depolymerization of SPI aggregates, reduce
protein’s surface hydrophobicity and particle size thereby increasing solubility of SPI. However, high-power ultrasonic treatment could induce
the re-formation of insoluble aggregates, leading to the decrease of SPI solubility. Results of SDS-PAGE showed that the ultrasonic treatment
did not destroy the structure of protein subunits. The results showed the optimal improvement of the solubility of the 3% (W/V) SPI obtained by
the ultrasonic treatment at 400 W. This work provides guidance for improving the solubility of commercial SPI.
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Table 1 Protein solubility of ultrasound-treated and untreated
comercial SPI in different concentration

o 3% (W/V)SPL/% 5% (W/V) SPL/%

Control 25.54+0.28° 24.22+0.74°
200 W 44.93+0 49" 40.74+0.29°
400 W 47.86+0.49* 42.1140.34°
600 W 39.55+0.01° 39.96+1.32°
800 W 34.67+0.01¢ 37.02+1.50¢

E BAMNERENG R T EL, B—F] KB FE
(ae) ATRHFHEF (p<0.05). FH&F.

22 FWHAM

B 5731 IRISKAH LA AR 4E R = a5k A
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400 W) Ji5, HEASTIERPNUIENITEL Ritt
I/ BRRKVEFRAR, SR THR - T 600 W AT 800
WSS HBRIE R — PR, BUKTERA IS, &
FIB > TTERGR I B, RARIE K, VAR RIS,
HANERIE, 5% (W/V) SP1IREYIESS & BAE 800 W
AR D, o SOE AR A /MERE EFE. Hayakawa
F1 Nakail BIF 70 2 W 85 11 R AR THIBR /K P AR 1 R 349
SV R UG, FER T E A BRI
TN B AR IGUK Y, EETR K
P ZZ 5EARS TEEHLER, SEEAR
(A PR AT,
® 2 BERAENRIRENAE N BEERREGUK IR
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Table 2 Surface hydrophobicity of ultrasound-treated and

untreated SPI of two different concentration
& 3% (W) SPLiug 5% (W/V) SPI/ug

Control 45.94+0.99° 51.37+4.09*
200 W 32.2042.50° 37.38+1.32°
400 W 32.15+4.46° 35.4842.26°
600 W 34.43+2.49° 41.99+4.57°
800 W 36.92+1.04° 41.75+0.73°

23 mf

LB AR AR AR SPT W2 A W 1, F
BIRAE WAR 3o FERZ - P IR AL B IRE S 1, 3% (W/Y)
SPI “FIJRIfRAT 5% (W/v) SPI AR, MK 1 A1
3 ATHE, BT D0 I A RS SPT kAR
K (p<0.05). (HEAEB A HAEHS, £ 200 W, 400
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Table 3 Average SPI size after ultrasound treatment
3% (W/V) SPI /nm 5% (W/V) SPI /nm
Dp2 Dug D2 Dug
Control  18.424*  49.949° 17.197°  42.667°
200W  6.7910° 41.461° 8.5500°  41.041°
400 W  5.4430°  19.404 6.8450"  34.810°
600W  6.2300° 22607 10.448°  48.921°
800W  11.735°  36.500° 9.1570°  32.542°

A

aor 1: 3%-Control
2: 3%-200 W

3r 3 3: 3%-400 W
al N 4: 3%-600 W

5: 3%-800 W
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Size / nm
b 6r 1: 5%-Control
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T

ml .. 10 II III”IIOO .ié)OO

Size / nm
1 BEAERIENAENBEERRRZES: 3% (W) SPI (a)
5% (mV) SP1 (b)
Fig.1 Size volume distribution of treated and untreated 3%
(W/V) SPI (a) and 5% (W/V) SPI (b)
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Fig.2 SDS-PAGE graph of treated and untreated 3% (W/V) SPI1
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