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Ph.D. Dissertation:

Processing of resistant starch type from corn starch by
heating and acid hydrolysis treatment and apply it as
the ingredient functionality in gluten-free cake making

resistant starch Type ? is a dietary fiber and can be used to enrich low-calorie, gluten-free
diets. The aim of this study was to produce resistant starch Type ? from corn starch using
wet heat treatment and acid hydrolysis and to investigate its physicochemical and
functional properties and optimize the best treatment and then use it in gluten-free cake
formulation. For this purpose, independent variables for the production of type 3 resistant
starch included autoclave time (15, 30 and 45 minutes), retrograde time (24, 48 and 72
hours) and acid hydrolysis time (zero, 12 and 24 hours). Various tests such as measuring
water absorption, solubility, emulsification capacity and stability, resistant starch content,
amylose, evaluation of crystalline properties, paste (RVA) including kneading temperature,
peak viscosity, retention viscosity, final viscosity and fracture viscosity Thermal properties
(DSC) including Tc, Tm, TO and ?7H and structural properties were evaluated by electron
microscopy (SEM). Considering the highest swelling, solubility, emulsifying properties,
resistant starch, amylose and the highest kneading viscosity and the lowest gelatinization
temperature and the beginning of kneading, using the response surface method,
optimization was performed on all dependent variables and was determined. The best
treatment in terms of performance was treatment with 45 minutes of autoclave time, 72
hours of retrograde and without acid hydrolysis. Physicochemical, color, texture and
sensory characteristics of the product were evaluated in a completely randomized design.
The results showed that the replacement of resistant starch with rice flour in the
formulation reduced the specific gravity of the dough, and increased the moisture content
of the product in 2 hours, 3 and 7 days after production. Had measurements. By replacing
resistant starch in 25 and 30% of the formulation, the amount of L* component of shell
and kernel of the product increased and the amount of components a* and b* decreased. In
the sensory test, the general acceptance of samples containing 20% of resistant starch was
introduced as the best sample.



