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Solution Physicochemical Properties and Rheological Behavior of
Lecithin — Soybean Protein Complex
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Abstract: In order to confirm the soybean protein solution properties and rheological behavior after
combined with lecithin, the surface charge, particle size, fluid type and the solution viscosity of lecithin-
soybean protein complex were investigated. The results showed that the enhanced negative charge of
protein particle, greater particle size and improvement of soluble protein were occurred with the increasing
of combined lecithin content. The rheological characterization data displayed that the corresponding
protein concentration reduced gradually when the n value, which indicated the fluid type, began to less
than 1 with the increasing of lecithin combined content. This change explained that the complex of
lecithin on soybean protein could lower the inflection point of protein concentration which indicated the
change of fluid type. And then the protein viscosity was reduced by the effect of moderate lecithin
content.
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Fig. 1 Size exclusion chromatography of SPI before and

after combined with lecithin
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Tab.1 Change of Zeta potential of SPI particle surface

with increase of lecithin content in different pH value

W5 KE Zeta HL{ii/mV

HEAFE L pH {8 2 pH {EN 4 pH fE %7 8
0 30.37 £0. 15 8.61 0. 66 -36.17 £0.91
0. 001 30.20 +0.70 8.38 0. 51 -34.00 +0.93
0. 002 30.13 £0. 71 8.26+1.22 -35.63 £0. 15
0. 003 29.03 £1.00 7.4 +0. 82 -34.57 +1.36
0.01 30.43 +0. 68 6.25 +0.87 -35.77 £0.59
0.02 29.47 £1.04 4.72 +0.99 -34.50 +1.51
0.1 27.01 £0. 85 -3.90+0.34 -40.67 +1.02
0.2 28.76 £0.38 —15.84 +0.39 -44.86 +0.83
1 15.66 £0.64 -33.55+0.98 -55.67 +1.04
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Fig.2  Change of soluble protein content before and after

combined with lecithin
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Tab.2 Significance difference analysis of soluble protein

content at pH value of 4 and 5

Bl SR EA VAT E BT R %
Jrigiigsd pH fH N 4 pH{EN 5
0 7.504 0" 0.214 4°
0. 002 9.490 04 0.5826"
0.01 7.8147¢ 1.0772¢
0.1 5.9340° 7.1857¢
1 22. 664 8¢ 35.3250°
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Fig.3 Change of SPI particle size in process of

combining with lecithin
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Fig.4 Rheological behavior of SPI solution before and after combining with lecithin
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x3 BEAEPLT
Tab.3 Change of n value derived from

index-law equation

KEEH Belg 5 KEEAFR L
FUE 55/ % 0 0.01 0.1 1
1 1.1572 1.176 7 1.234 4 1.176 7
2 1.0675 1.100 4 1.094 4 1.0945
3 1.056 1 1.0273 0.9973 0.998 4
4 1.0109 0.987 4 0. 966 4 0.8980
5 0.815 1 0.9189 0.8724 0.754 6
6 0.715 1 0.8716 0.8126 0.637 4
7 0.8640 0.8605 0.8126 0.506 1
8 0.5590 0.753 0 0.6121 0.456 6
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Fig.5 Change of average apparent viscosity with increasing

of protein concentration at different lecithin complex contents
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