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Abstract: The purpose of this study was to investigate the mechanism of single screw extrusion on the digestion characteristics of pea
starch, and to explain the effects of material moisture, screw rotation speed and extrusion temperature. The physical and chemical properties of
pea resistant starch were revealed by scanning electron microscope, X-ray diffraction and fast viscosity meter from the perspectives of molecular
crystal type, structure and viscosity properties. The results showed that the content of rapidly digestible starch decreased significantly and the
contents of resistant starch and slowly digestible starch were affected by extrusion, the highest content of resistant starch was 78.83% under the
conditions of water content 26%, screw rotation speed 110 r/min, and extrusion temperature 70 °C; and the high temperature, high pressure and
high shear force during extrusion destroyed the structure of starch granules and transformed them into V crystals. Then the peak viscosity, valley
viscosity, final viscosity and setback value of pea resistant starch were 559.41 cP, 474.38 cP, 754.34 cP, 280.33 cP, respectively, which were
significantly lower than those of pea starch (»p<0.05), and the viscosity curve was smooth. The extrusion could significantly change the
digestibility and viscosity properties of pea starch by changing the structure and crystal form of pea starch, which provides new ideas for the
modification of pea starch, broadens new fields for high-value starch processing products, provides new materials for the development of related
functional products, and also provides a reference for the industrialization process parameters of pea starch.
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Table 1 Test table for single factor extrusion
#HERE a b ¢ d #ix
K% 18 22 26 30 110 'C. 100 r/min
#i%/(r/min) 60 80 100 120 110 C. 26%
BE/C 70 90 110 130  26%. 100 r/min
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AU
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Table 2 Content of modified starch RDS, SDS and RS
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Fig.1 The SEM patterns of pea starch and extruded and

purified resistant starch
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Fig.2 The XRD patterns of pea starch and extruded and purified
resistant starch
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Fig.3 The viscosity curves of pea starch and extruded and purified

resistant starch
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Table 3 The viscosity data of pea starch and extruded and purified resistant starch

T E AR /P BEAEE/CP BBME/P  RAELE/CP EAfECP  BERTE]/min AR R/ C
Fea A 1948.12+1021°  1639.11£9.82° 309.23+9.24° 2824.86+11.61° 1186.18+8.92*  4.87+0.12° 75.14
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