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Effects of Xanthan Gum on Rheological Properties and
Microstructure of Soy Protein Isolate Gel
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Abstract: Xanthan gum (XG) and soybean protein isolate (SPI) were used as raw materials to prepare XG-SPI mixed gel by
ultrasonic pretreatment and glucolactone induction. Rheological tests and scanning electron microscopy were used to study
the effects of different concentrations of XG on viscoelasticity, self-healing ability, thermal stability and microstructure of
SPI gel. Results showed that SPI gel was a typical viscoelastic material with strong frequency dependence. With the
increasing of XG concentration (1%~5%), the elastic modulus and viscous modulus of the mixed gel increased, and the loss
tangent decreased, and the gel strength increased. The addition of XG affected the self-healing ability of SPI gel, although
the healing time was prolonged, the recovery rate increased. The SPI single gel which was heated (25~100 °C) occurred a
transition of gel-sol state and it structure was extremely damaged. Comparatively, the thermal stability of XG-SPI mix gel
increased significantly. The microstructural changes of SPI single gel and XG-SPI mixed gel were not observed under
electron microscope. The results of this study could provide important information for developing new soy protein isolate
gels with improved quality.
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Fig.1 Frequency sweep of gels
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Fig.3 Rheological testing of self-healing ability of gels
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Table 1 Parameters of power law model of XG-SPI gels
‘ G'=K'o" G"=K"-o"
XGHE (%)
K'(Pa-s") n' R K"(Pas") n” R?
0 34.4547+0.4967° 0.1170+0.0050* 0.9917 5.9173+0.0137° 0.2037+0.0050* 0.9349
0.1 51.9047+1.4931¢ 0.1076+0.0063*" 0.9917 8.4316+1.0082°¢ 0.1839+0.0135* 0.9569
0.3 117.0867+9.3731° 0.1044+0.0032° 0.9991 19.9110+1.4884" 0.1264+0.0044° 0.9747
0.5 136.2933+14.8381* 0.1028+0.0022° 0.9994 24.6647+2.7950* 0.0975+0.0103¢ 0.9596

T PR RIRS T RER R A R BE X G A B 25122 57 (P<0.05)
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Fig.6 SEM images of gels
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