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ABSTRACT

The gelatinization of native and modified tapioca starch embedded in gum matric was
investigated by using a Rapid Visco-Analyzer (RVA), Differential Scanning Calorimeter|
(DSC), swelling power and solubility index measurements, Scanning Electron Microscope
(SEM), and rheometer. Xanthan and guar gums increased RVA peak viscosity of native and
modified tapioca starch during pasting synergistically by different phenomena; except for
anionic starch-xanthan gum mixture. Guar gum was more effective than xanthan gum in term of
increasing peak viscosity due to the interactions between leached components, amylose and
short chain amylopectin, and gums. The increasing viscosity was not affected by swelling power
of native and anionic starch suspensions. On the contrary, swelling power of cationic starch was|
greatly decreased in xanthan gum solution due to aggregation of gum and starch granules.
Xanthan gum enwrapped several adjacent granules and induced association between the
gelatinized granules only in cationic tapioca starch, enwrapped each granule in native tapioca
starch, and did not wrap anionic tapioca starch granules, whereas guar gum partially|
enwrapped granules and also formed sheet structure for native and modified tapioca starches.
DSC studies showed that the presence of gums influenced the gelatinization characteristics of
starch significantly by increasing the onset gelatinization temperature and decreasing the
gelatinization enthalpy. Dynamic rheological measurement showed a strong interaction occurred
in the cationic tapioca starch-xanthan gum mixture and moderate interaction occurred for the
rest of mixture (guar gum addition or starch alone) resulting in a decrease in loss tangent. The
ionic interaction of gums and starches was found to play an important role on gelatinization|
characteristics of the mixtures and also rheological properties of the pastes.
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