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Study of the effect of adding Quinoa flour on the Physicochemical

and Rheological Properties of wheat flour

Heba Shatour !, Mohamed Masry?, Sharif Sadeq >

Abstract
This study aimed to investigate the effect of incorporating quinoa flour into
wheat flour with an extraction rate of 72% at different substitution levels
(5, 10, 15, 20, 25, and 30) %on the chemicophysical and rheological
properties. The results showed that the addition of quinoa flour led to
gradual changes in the chemical characteristics. Moisture content remained
nearly constant at low substitution levels (5-10)% and then gradually
decreased to 13.4% at 30% quinoa, due to the lower intrinsic moisture
content of quinoa flour compared to wheat flour. Ash content increased
progressively from 0.66% to 1.26%, while protein content increased from
11.7% to 12.78% and crude fiber from 0.63% to 2.10% with increasing
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quinoa levels, reflecting an improvement in the nutritional value of the
blends. A progressive reduction in wet and dry gluten contents was
observed with increasing levels of quinoa flour substitution, attributable to
the lack of gluten in quinoa flour. At substitution levels of 20-30%, gluten
measurements could not be performed due to the inability to isolate a
coherent gluten network.. Gluten index also declined from 92.26% to
48.63% at 25% quinoa, indicating a reduced ability of the gluten network
to retain gas during fermentation. Regarding rheological properties, the
results showed a gradual increase in dough resistance to extension (P) from
108 to 165 mmH,0O and a marked decrease in extensibility (L) from 75 to
20 mm, with a corresponding increase in the P/L ratio from 1.44 to 8.25 at
25% quinoa. This behavior reflects increased dough stiffness and reduced
elasticity, attributed to gluten network weakening and the interference of
quinoa proteins and fibers. In addition, deformation energy (W) and
swelling index (G) decreased significantly with increasing quinoa levels,
indicating a reduced capacity of the dough to withstand extension and
retain gas. Mixolab parameters (C1-C5) showed a gradual decrease with
increasing quinoa content. The reduction in C1 reflected decreased dough
development, while the decrease in C2 indicated lower gluten resistance to
heat and mechanical shear. C3 and C4 values showed limited changes in
starch gelatinization and amylase activity, whereas C5 suggested a
slowdown in starch retrogradation during cooling, which may improve
storage stability at moderate substitution levels.

In conclusion, the addition of quinoa flour improves the nutritional value
of the blends by increasing protein, fiber, and ash contents, with a limited
effect on moisture. However, high substitution levels (>15-20%)
adversely affect gluten network strength and dough rheological properties,
limiting their technological applicability. Substitution levels of 5-15% are
considered optimal to achieve a balance between enhanced nutritional
value and acceptable dough and baked product quality.

Keywords: wheat flour, quinoa flour, alveograph, Mixolab.
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