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A Study of the Chemical Composition of Wheat Bran, Chickpea Flour, and Oat
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ABSTRACT

This study examined the chemical composition of different types of functional powders, wheat bran,
chickpea flour, and oat flour, and their impact on the properties on some of the rheological, physical, and
sensory properties of functional biscuits. Biscuit formulations were prepared using wheat flour combined
with a mixture of these three functional ingredients (wheat flour: wheat bran, chickpea flour, and oat flour)
in an 80:20 ratio. A Simplex lattice mixture design was employed to assess the influence of mixtures on
specific rheological parameters using Mixolab indicators, as well as on the physical and sensory properties
of the biscuits. The results showed high protein content in chickpea flour, whereas bran was rich in raw fiber
and ash. The optimal formulation for biscuits fortification consisted of 4.46% wheat bran, 5.02% chickpea
flour, and 10.5% oat flour. According to this mixture, the water absorption rate was 60.43%, the dough
development time was 3.93 minutes, stability 5.65 min, and the corresponding Mixolab torque values were
C2=0.50N.m, C3=2.17 N.m, C4 = 2.09N.m, C5 = 3.04 N.m, with a spread ratio of 6.89. Sensory evaluation
scores were as follows: color (5.69), odor (7.41), texture (5.74), taste (6.53), and general acceptance (6.20)
theoretically approach. Experimental validation confirmed the reliability of the model, as the actual and
predicted values exhibited strong alignment, indicating a favorable sensory acceptance of the developed
biscuits.
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6 6.4 5.3 6.7 4.9 6 2.84 1.74 1.8 0.5 4.8 48 | 612 3
5.6 6 4.9 7.1 5.4 7.3 2.98 2.03 214 0.51 5.5 4.5 61.3 4
6.4 6.8 5.7 7.1 5.9 7.4 3.01 2.15 2.24 0.51 5.8 39 | 587 5

6 6.5 5.3 7.2 6.4 7.7 321 2.31 2.4 0.51 6.2 32 | 604 6
6.1 6.6 5.5 6.9 5.8 6.45 2.94 1.99 2.06 0.51 5.3 44 | 604 7
4.6 5 4.1 7.5 4.5 5.4 2.54 1.52 1.61 0.49 4.8 5.3 64.1 8
4.7 5.2 4.2 74 4.6 5.3 2.67 151 1.62 0.48 4.7 5.4 64.1 9
6.45 7.1 5.9 7.2 5 6.9 3.02 1.95 2.04 0.5 5.4 48 | 59.4 10
6.2 6.7 54 7.3 6.3 7.6 3.17 221 2.3 0.52 6.3 31 60.5 11
6.6 7.2 6.1 7.1 51 7.3 3.4 1.98 2.05 0.51 51 4.5 57.3 12
6.4 6.9 5.7 7.5 6.1 7.2 3.25 2.17 221 0.51 6 3.7 60.7 13
5.9 6.5 5.2 6.8 4.8 6.1 2.56 1.64 1.75 0.49 4.9 4.9 61.3 14

A Cisbye (hajte miady dlsh dndla sa ol
(Kweon et al., 2014)
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5yaal) 5aL3) (595 Law GLIV) (e ST a8 (gt Cam el
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a3l A paeall 3 alasial ool LS (et al., 2013)
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