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Acid-thermal preparation, characterization and digestion properties
analysis of wheat resistant dextrin
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ABSTRACT: Objective To explore the physicochemical and digestive properties of wheat resistant dextrin
prepared by acid-thermal method. Methods The resistant dextrin was prepared from wheat starch employing
acid-thermal method. Its surface structure, infrared spectrum, crystallinity, rheological and thermodynamic properties
were characterized, and the in vitro digestion characteristics were analyzed. Results The acid-thermal treat could
effectively promote the dextrinization of wheat starch. The crystal structure of starch changed, and the morphology of
starch particles turned from regular and smooth oblate ellipsoid to irregular dense block. Infrared spectra analysis
demonstrated a certain degree of difference in the distribution of glycosidic bond types between dextrin and starch.

Wheat resistant dextrin had higher onset temperature (100.77°C+0.69°C), peak temperature (111.86°C+0.11°C),
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conclusion temperature (124.77°C+0.49°C) and enthalpy value (8.69°C£0.33°C) than native wheat starch. The

rheological properties of wheat resistant dextrin solution (10%, m:V) exhibited typical Newtonian fluid characteristics

and had good shear resistance. The results of in vitro digestion analysis indicated that the content of resistant fraction

of resulting dextrin amounted to 98.37%. Conclusion The wheat resistant dextrin prepared by acid-heat method has

fine thermal transition properties, shear resistance, rheological stability, and digestion resistibility.
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Fig.l1 Scanning electron microscopy of wheat starch (A, C) and wheat resistant dextrin (B, D)
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Fig.2 X-ray diffraction map of wheat starch and wheat
resistant dextrin
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Fig.3 Infrared spectra of wheat starch and wheat resistant dextrin
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Table 1 Thermal properties of wheat starch and wheat resistant dextrin

5 T,/°C T,/°C T./°C T.-T,/°C A HI(/g)
INZZERY 55.31+0.89° 63.08+0.39° 72.80+1.49° 17.49+2.03° 6.38+0.51°
INZEHT ARG 100.77+0.69* 111.86+0.11° 124.77+0.49* 24.00+1.18° 8.69+0.33°
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Fig.4 Static rheological curves of wheat starch and
wheat resistant dextrin
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Fig.5 Dynamic rheological curves of wheat starch and
wheat resistant dextrin
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Fig.6 Hydrolysis rates of wheat starch and wheat resistant dextrin (A) and in vitro digestion fractions (B)
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