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Physicochemical properties, structure and digestibility of the novel waxy tapioca starch and its pyrodextrins
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An industrially-prepared sample of the novel waxy tapioca starch, which is not yet commercially available, was pyrodextrinized 
at 3 temperatures (130 °C, 150 °C and 170 °C) and time levels (1, 2 and 4 hours). Properties such as solubility, color, turbidity, 

morphology, enthalpy, viscosity, crystallinity, Integrated Total Dietary Fiber (INTDF) and glycosidic bonds were evaluated for 
unmodified and pyrodextrinized samples, plus normal tapioca starch and equivalent pyrodextrins. Novel aspects of this study 
include its in-depth investigation of waxy tapioca starch and analysis of various solvent concentrations and types. Results accorded 
well with previous work on waxy tapioca starch and pyrodextrinization. Key observations of the 170 °C/4 hours pyrodextrin of 
waxy tapioca starch included: Yellow color; 100% solubility; Type A crystallinity; 94.5% transmittance; no measurable viscosity, 
endothermic enthalpy or retrogradation; mean hydrodynamic radius of 3 nm; 40.6% Low Molecular Weight Dietary Fiber (LMWDF) 
and a significant level of new β-1,2; β-1,4; β-1,6; β-1,6 anhydro-glucopyranosol end group bonds. Future research should focus on 
the health benefits of pyrodextrins prepared from waxy tapioca starch and potential industrial application as a food ingredient with 
excellent clarity, low retrogradation, high solubility and high functional fiber content.
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