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ABSTRACT

Blends of starch and hydrocolloid have been used to modify and control texture, improve
moisture retention, and maintain quality of food products. Xanthan gum is elaborated by the
bacterium Xanthomonas campestris, whereas guar gum is obtained from plant seeds. Effects of
guar gum and xanthan gum (0.35-1.0% w/w) on pasting and rheological properties of waxy corn
starch (6.0% w/w) were studied by using a cone and plate rheometer, a differential scanning
calorimeter (DSC), and a rapid visco-analyzer (RVA). Guar gum had higher molecular weight but
lower intrinsic viscosity than xanthan indicating a more flexible guar gum chain. RVA results
indicated that viscosity and pasting temperature of the waxy corn starch dispersion during pasting
increased with increasing added guar gum or xanthan concentration. Dynamic viscoelasticity
measurements indicated that the waxy corn starch-xanthan mixed pastes exhibited slightly superior
viscoelastic properties to the waxy corn starch-guar gum pastes as evidenced by their higher
G’ and lower tan &values. Flow tests showed that the waxy corn starch-guar gum pastes exhibited
mainly thixotropic hysteresis loops during a full shear cycle whereas the waxy corn starch-xanthan
pastes showed much less thixotropic and eventually became antithixotropic at high xanthan
concentrations. In-shear structural recovery of the pastes increased more with increasing xanthan
concentrations than guar gum concentrations. The differences in molecular characteristics of the
guar and xanthan chains could be the main cause of the above mentioned effects.

Moreover, the effects of concentration of xanthan (0.35-1.0% wi/w) and three starches on
the rheological characteristics, flow behavior and vane yield stress, have been investigated by
using a rheometer equipped with a six-blade vane (diameter 4 cm, height 6 cm). Dispersions of
waxy corn, cross-linked waxy corn or cold water swelling waxy corn starch with a concentration of
6% w/w were used. Yield stress of waxy corn starch-0.35% xanthan was higher than that of the
starch alone. Increase in xanthan concentration from 0.35 to 1.0% did not result in large increase in
yield stress. The waxy corn starch-0.35% xanthan mixed paste had higher deformation at failure
than those with 0.5, 0.7, and 1% xanthan. Static yield stress of the cross-linked waxy corn starch-
xanthan mixtures decreased dramatically with xanthan concentration. In contrast, values of
deformation at failure of static yield stress and dynamic yield stress increased. Static yield stress of
cold water swelling waxy corn starch-gum mixtures was about 30% higher than the control.
Increasing xanthan in the mixtures did not affect static yield stress. However, dynamic yield stress
decreased at high xanthan concentration.
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