Effect of sugar substitution on texture properties and weight loss of Mexican “Mantecadas”
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Polyols are commonly used to substitute sugar in bakery products because they help reduce the caloric value, and can be consumed by diabetics, while providing similar functionality to that of sugar. For this paper, lactitol and erythritol were selected to reduce 100% of the total sugar content of Mantecadas (a kind of cupcake) because of lactitol’s good solubility and low impact on viscosity, and erythritol’s almost void caloric value as well as its high digestive tolerance1,2. However, since height and hardness were expected to be modified3, formulations with polyols and xanthan gum were prepared, considering the gums ability to improve both parameters4. 
The viscosity of the batter of five formulations (control, erythritol, lactitol, erythritol + xanthan, lactitol +xanthan) was evaluated before baking, while loss of weight and height were evaluated after baking. A texture analysis was performed after 1 and 9 days, only in the control, lactitol and lactitol + xanthan formulations in order to determine the effect of sugar substitution in the mantecada as a whole, and its crumb, this last was achieved by removing the top of the mantecada and all the brown edges. Erythritol formulations were not evaluated in texture because the equipment has a capacity of 1 Kg and these Mantecadas are harder.
The results were evaluated through an analysis of variance to determine significant difference. All substituted batters presented significant difference in viscosity, the lactitol formulations presented lower values, while those with erythritol had higher values. The addition of xanthan did not improve the height, but it did help lower the loss of weight, though not significantly. Regarding the texture analysis, the lactitol formulation presented lower values in all parameters; however, when evaluated without the top, it did not present a significant difference against the control. By adding xanthan gum, most values remained low; however, in springiness with the top, and cohesiveness and deformable recovery without it, this group presented significant difference against the formulation with lactitol, but not against the control group, suggesting that a higher dosage might prove more beneficial.
Lactitol is a better alternative than erythritol for substituting sugar in Mantecadas. Xanthan gum can be used to improve the texture of the final product, although it might be necessary to increase the dosage in order to obtain values similar to those of the control.
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