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Effect of Extrusion Parameters on Soybean Protein Conformation
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Abstract: The study investigated the effect of different extrusion parameters: temperature, material moisture of raw material,
and screw speed on the conformation of soybean protein. After being extruded, soy protein isolate (SPI) was measured for
protein solubility, zeta potential, particle size, protein subunits and protein secondary structure. Additionally, the formation
mechanism of fibrous soybean protein was uncovered. The results showed that with an increase in extrusion temperature,
the natural structure of SPI was destroyed, the internal groups were exposed, and the content of disulfide bonds increased,
promoting the formation of protein aggregates. Too high or too low temperature was not conducive to the formation and
stability of protein aggregates. At too low or too high raw material moisture content, a relatively complete extrudate was
difficult to form at the extrusion mouth, while at raw material moisture contents of 20%—-22%, the extrudate was in the best
state due to the protective effect of water, and a uniform SPI aggregate was formed. Low screw speed (below 130 r/min)
could lead to insufficient mechanical energy input, so that the protein was not completely denatured and depolymerized. While
at high screw speed (above 140 r/min), the effect of high shear force promotes the destruction of the original natural structure
of proteins, resulting in the formation of large protein aggregates. In summary, under appropriate extrusion conditions, the
optimal extrudate quality can be obtained, while extreme extrusion conditions make extrusion molding difficult or result in
nonuniform texture. This study can provide a theoretical basis for optimizing the quality of fibrous soybean protein.
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Table1 Coded levels and corresponding actual levels of independent

variables used for single factor experiments

RE%5 HERE (VX)) /C YRR RS 5%  BFFE (/min)

1 120 16 100

2 130 18 110

3 140 20 120
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Fig. 1  Effects of extrusion system parameters on protein solubility
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Fig.2  Effects of extrusion system parameters on the contents of
sulfhydryl and disulfide bonds in SPI
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Table 3  Average particle sizes and polymer dispersity index values of
SPI at different material moisture contents
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Table 4  Average particle sizes and PDI values of SPI at different
screw speeds
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Fig. 4  Effects of extrusion parameters on the zeta potential of SPI
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