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Abstract. To study the effect of different temperature of autoclaving on the granule structure and
digestibility of starch with three different crystal forms (type A, type B, and type C) were
investigated. Starch from corn, potato and pea were processed at 110 C, 120 ‘C, and 130 C,

respectively, and their physicochemical properties and digestibility before and after treatment were
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characterized by XRD, SEM, RVA, DSC and enzymatic hydrolysis. Results indicated that the
gelatinization characteristics of starch changed significantly after autoclaving. The peak viscosity,

recovery value, final viscosity and disintegration value decreased, while the gelatinization

temperature increased. Microstructural analysis showed that moisture and thermal energy during

autoclaving resulted in partial gelatinization of starch granules, and subsequently resulting in surface

cavity on the granules. After autoclaving, the potato starch gradually lost the characteristic diffraction

peak of type B crystal, while that of type A crystal appeared. Compared with the original pea starch,

the crystal form of pea starch after autoclaving tended to change from type C to type A, however, the

diffraction peaks of corn starch insignificantly changed. In addition, the content of resistant starch in

different crystalline starch after autoclaving significantly increased(p<0.05). This study systematically

revealed the changes in the structure and digestibility of different crystalline starches after

autoclaving, providing a theoretical basis for the subsequent preparation of starch-based foods with

lower digestion
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Fig. 2 Fourier transform infrared spectra of three different crystalline starches and samples after autoclaving
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Table 2 Thermal properties of starch with three different crystalline starch and samples after autoclaving
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M-130 HP 73.28+0.13" 76.76+0.31" 80.88+1.17* 0.17+0.05°
NP 61.58+0.33 71.61+0.02 80.36+1.05° 7.45+0.46"
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Pea-130 HP 89.42+0.07 94.14+0.07* 99.58+0.45* 0.27+0.011
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Fig. 3 Gelatinization characteristics of three different crystalline starches and samples after autoclaving
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Fig. 4 Granule morphology of three different crystalline

starches and samples after autoclaving
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Table 3 Freeze—thaw stability of three different crystalline starch and samples after autoclaving

B b i R FE/% 5 R FE1% T R /%

NM 98.59+0.22" NP 99.18+0.38" NPea 75.31x1.68"
M-110 HP 95.40+3.50° P-110 HP 87.28+2.52" Pea—110 HP 79.61£1.15*
M-120 HP 73.69+0.02" P-120 HP 70.07+4.00° Pea—120 HP 49.12+1.70°
M-130 HP 70.31+2.05" P-130 HP 64.3+1.78! Pea-130 HP 45.38+1.93"
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Table 4 Contents of each component in three different crystalline forms of native starch and samples after autoclaving

%
NM

71.86+0.83" 12.67£1.57* 15.47+1.16"

M-110 HP 68.15+2.77" 12.38+0.74* 19.48+3.51®
M-120 HP 72.08+0.03* 5.81+2.36" 22.11+2.35*
M-130 HP 66.87+0.03" 12.38+3.26* 20.75+3.28*
NP 79.57+1.41* 14.48+1.59° 5.95+0.78"
P-110 HP 71.94+1.37" 12.53+3.55¢ 15.53+4.92*
P-120 HP 61.04+1.51° 28.09+4.40* 10.87+5.02%
P-130 HP 63.62+3.17° 20.22+1.56" 16.16+1.61*
NPea 77.48+1.17 9.29+1.42" 13.23+0.27°
Pea—-110 HP 56.29+1.86° 25.03+1.99* 18.68+1.93
Pea—-120 HP 62.14+1.72 14.99+7.27" 22.87+6.23
Pea—-130 HP 48.12+0.90¢ 28.65+2.72* 23.23+3.62*
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