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Effect of Moisture Content on the Physicochemical Properties of Porous

Starch during Heat-moisture Treatment
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Abstract: The moisture content of porous starch was controlled at 10%, 15%, and 20%, and heat-moisture treatment was performed at
115 °C for 1 h to study the effect of heat-moisture treatment on the structure and properties of porous starch. The results indicated that
heat-moisture treatment partially destroyed the porous structure of porous starch and reduced its absorptive capacity. The crystal structure of
porous starch exhibited no obvious change; however, the degree of crystallinity decreased. Additionally, following heat-moisture treatment, the
solubility, swelling capacity, and light transmittance of the porous starch decreased, but the freeze-thaw stability increased and presented a
corresponding trend with increases in water content. Heat-moisture treatment increased the pasting temperature, retrogradation, and hot-paste
stability of porous-starch paste, whereas decrease the peak viscosity. After heat-moisture treatment, the content of resistant starch in porous
starch was altered. When the moisture content was 15%, the content of resistant starch in the resultant porous starch was relatively high
(27.67%). Heat-moisture treatment exhibited clear effects on the relevant properties of porous starch, with the changes depending on moisture
content during treatment.
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Fig.2 Wide-angle X-ray diffraction pattern of native corn

starch (a) and corn porous starch (b)
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Fig.3 Influence of moisture content during heat-moisture

treatment on corn porous starch solubility and swelling degree
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treatment on the light transmittance and drainage rate of
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Table 1 Parameter values of corn porous starch measured by Brabender viscometer

Evalution point A B C D E F BA BD ED BE
. Viscosity(BU 10 651 239 172 616 571 641 479 444 35
LRI HEL)
Temperature/'C 67.9 76.7 94.9 95 50.2 50.1
. Viscosity(BU) 11 567 300 206 642 615 556 361 436 -75
KaaE 10%
Temperature/‘C 67.4 77.9 94.8 95 50.2 50.1
Viscosity(BU) 11 517 351 259 728 697 506 259 469 211
Knbg 15%
Temperature/‘C 7.7 80.7 94.8 95 50.2 50.1
. Viscosity(BU) 10 468 340 259 698 673 458 209 439 230
Kb 20% ]
Temperature/‘C 70.4 83 94.8 95 50.2 50.1

o s SN
7 EXKEH SRR TR S TR B R
Fig.7 SEM images of native corn starch, corn porous starch,
and porous starch after heat-moisture treatment in the
presence of different moisture content
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