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Many ingredients are added into foods to determine the functional properties of
products. Tapioca starch (TS) is a favorable thickener used in many food products. The
ingredient interactions between TS and non-starch polysaccharide related to gelatinization
and retrogradation during heating and cooling, respectively, play an important role to
determine final qualities of starch-based products. Therefore, understanding the influence of
hydrocolloids on physical properties and stability of TS-based system is important for product
and process development in terms of quality enhancement and shelf life extension. Xanthan
gum (Xan) and alginate (Alg) were selected to study the ingredient interactions with TS
affecting physical properties and stability using various methods such as RVA, steady shear
measurement, DSC, repeated freeze-thaw treatment. The results revealed that addition of
both hydrocolloids increased the RVA pasting properties. The substitution of a part of TS with
Xan can improve pasting properties and the freeze—thaw stability of TS under acidic systems
(pH 3 to 7). The investigated correlation between setback and water separation of TS/Xan
mixtures was proven to be a useful approach for predicting water separation from RVA
setback value at any given freeze-thaw cycles. In addition, RVA pasting temperatures, peak
viscosity, final viscosity, breakdown and setback values of 5% w/w TS/Xan mixtures
increased with increasing sucrose contents (p<0.05). Alginate can be used for improving the
freeze-thaw stability at in TS-based products containing pH 5 to 7. Added alginate in TS
represented the heat stability of TS/Alg mixtures compared with TS alone due to the lower
activation energy values. The retrogradation ratios of TS/Alg mixtures determined from DSC
proceeded faster than those of TS alone after keeping at 5°C, suggesting that Alg
accelerates re-ordering of the starch. Keeping the starch gels at 5°C enhanced the strength
of gel structure due to the retrogradation of starch but Alg can decrease network rigidity by

reducing the structure formation of the amylose in TS during the storage
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