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Background and Objective: This study aimed to investigate the effects of hydrocolloids (hydroxypropyl methylcellulose
and xanthan gum) and polyols (maltitol and xylitol) on the physicochemical, rheological, and sensory properties of protein
bars. The main objective was to reduce texture hardness, substitute conventional sweeteners, and improve overall product
acceptability.

Materials and Methods: To optimize the concentration and ratio of ingredients, the Design Expert software (version
7.1.5) and the response surface methodology (RSM) were employed. The qualitative independent variable was the type
of polyol (maltitol or xylitol), while the quantitative variables included xanthan gum (ranging from 0 to 0.7%) and HPMC
(ranging from O to 2%), each tested at five levels. Fourteen experimental formulations generated by the software were
evaluated for their physicochemical and textural properties on day 0 and day 30 of storage.

Results: The results indicated that the addition of hydrocolloids significantly decreased water activity and improved
moisture retention, whereas polyols had a notable effect on pH and texture. Formulations containing maltitol particularly
treatment 1 exhibited the lowest hardness values on day 0 (1893.34 g) and day 30 (3153.07 g). Xanthan gum played the
most prominent role in reducing hardness and improving textural characteristics. In the sensory evaluation, the
combination of maltitol and xanthan gum achieved the highest overall acceptance scores; treatment 1 received scores of
4.20 on day 0 and 3.90 on day 30.

Conclusion: Overall, simultaneous incorporation of hydrocolloids and polyols, particularly the combination of maltitol
and xanthan gum, effectively improved the overall quality of protein bars by reducing texture hardness, enhancing sensory
properties, and extending product shelf life.

Keywords: Protein bar, Maltitol, Xylitol, Hydroxypropyl methylcellulose, Xanthan gum
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