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independent variables, while moisture content, color parameters (L*,
a* b* and AE), water-holding capacity (WHC), and sensory
attributes were measured as responses. Fuzzy logic was also applied
to model the relationship between color, aroma, taste, texture, and
overall acceptance. Increasing infrared power from 250 to 450 W
reduced moisture content from 4.65% to 2.09%. Color parameters
were significantly affected by power and roasting time, while WHC
initially increased and then declined at higher treatment levels.

Sensory analysis showed that intermediate roasting times and medium
power levels produced the highest overall acceptance. The optimum
conditions were predicted at 365.24 W for 18.28 min, yielding 3.39%
moisture, L*=81.57, a*=13.57, b*=16.84, AE=9.77, WHC=204.69%,
O and an overall sensory score of 8.27. Fuzzy logic analysis identified
; taste and texture as the most influential factors affecting consumer
acceptance, while desirable color and aroma could partly compensate
for minor deficiencies in overall product texture. The predictive model
showed strong agreement with experimental results. Overall, infrared
roasting effectively improved quality, functionality, and sensory
acceptance, indicating its potential for commercial production of
Wheat Savig.
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EXTENDED ABSTRACT

Introduction

Wheat Saviq is a traditional roasted cereal
product valued for its nutritional and
functional properties. Conventional roasting
heat

distribution and quality loss due to prolonged

techniques often cause uneven

exposure. Developing efficient roasting
technologies is essential to improve product
quality and consumer acceptance. This study
aimed to evaluate the effects of infrared
roasting on the physicochemical and sensory
of roasted Wheat

(Triticum aestivum L.) and to optimize

characteristics Saviq

processing parameters using response surface

methodology (RSM) and fuzzy logic
modeling.
Material and Methods

A Box—Behnken experimental design was
employed with three infrared power levels
(250, 350, and 450 W) and three roasting
times (10, 20, and 30 min). The responses
analyzed included moisture content, color
parameters (L*, a* b*, AF), water-holding
capacity (WHC), and sensory attributes
(color, aroma, taste, texture, and overall
acceptance). Statistical analysis and process
optimization were performed using RSM to
determine the interactive effects of power and
time. In addition, a Mamdani-type fuzzy
inference system (FIS) was developed in
MATLAB R2023b to predict overall sensory
acceptance based on sensory input variables.

Results and Discussion

Increasing roasting power and time
significantly reduced the final moisture
content (from 4.65% to 2.09%) while

enhancing color indices a* and b* due to

intensified Maillard and caramelization
reactions. WHC initially increased under
moderate conditions (up to 206%) but
decreased at higher energy inputs due to
protein  denaturation and collapse of
hydrophilic structures. Sensory evaluation by
trained panelists indicated the highest overall
acceptance at intermediate roasting levels,
while excessive roasting negatively affected
flavor and appearance. Optimization results
revealed that the best roasting conditions were
365.24 W and 18.28 min, achieving desirable
moisture (3.39%), L* (81.57), a* (13.57), b*
(16.84), WHC (204.69%),

sensory score (8.27). The fuzzy logic model

and overall
demonstrated high predictive accuracy,
identifying taste and texture as the most

influential factors in consumer acceptance.

Conclusions

Infrared roasting proved to be a rapid,
uniform process capable of improving the
physicochemical quality and sensory appeal
of wheat Savig. Combining infrared
technology with fuzzy modeling provides a
reliable tool for predicting sensory outcomes
and optimizing roasting parameters. These
findings suggest the potential industrial
application of infrared roasting for producing

high-quality roasted Wheat Saviq.
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