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Abstract:

(This study was conducted at the Food Research and Technology Laboratory, Faculty of Food
Science, Wadi Al-Shatti University, Libya, to evaluate the functional properties of whole wheat
flour partially substituted with different ratios (10%, 20%, 30%) of oat flour, sorghum flour,
and composite flour. The physical properties of bread produced from partially substituted whole
wheat flour with oat flour, sorghum flour, and composite flour were also investigated, as well
as the sensory evaluation of the produced bread.

The results of the functional properties showed that the water binding capacity of whole wheat
flour, oat flour, and sorghum flour were 1.948, 2.103, and 2.150 g/g, respectively. The oil
binding capacity was 2.144, 2.189, and 2.024 g/g, respectively. The emulsification capacity was
2.366, 2.633, and 2.491 g/g, respectively. The swelling capacity was 4.352, 4.903, and 3.442
g/g, respectively.

The results indicated that increasing the substitution ratio of oat flour increased the water
binding capacity, emulsification capacity, and swelling capacity, while decreasing the oil
binding capacity. Increasing the substitution ratio of sorghum flour increased the water binding
capacity and emulsification capacity, while decreasing the oil binding capacity and swelling
capacity.

The physical properties of bread showed that partial substitution with oat flour decreased the
loaf volume from 1043 cm? to 1030 cm? at 10% substitution, 1030 cm? at 20% substitution, and
906 cm? at 30% substitution. Partial substitution with sorghum flour increased the loaf volume
at 10% substitution (1086 cm?®), while decreasing it at 20% substitution (1013 cm?) and 30%
substitution (1020 cm?).

The sensory evaluation results showed that bread substituted with 10% oat flour, 10% sorghum
flour, and 10% composite flour received the highest scores and were comparable to the control
sample. The bread produced from flour substituted with 10% sorghum flour received the highest

bl — g sty alally addetl) elady Landl) Luaaad) — Bualaal) duaalsY) ciluall Loul) aal
117 2025 4 (1 sl (3 :alaall - E-ISSN:3005-5970




(Libyan Journal of Contemporary Academic Studies) 8 yalzall G SV bl all Al Al

score for color (7.7), while the bread produced from flour substituted with 10% oat flour
received the highest score for taste (7.7).

The study concluded that partial substitution of whole wheat flour with oat flour, sorghum flour,
and composite flour can improve the functional and physical properties of bread. The optimal
substitution ratio was found to be 10% for all types of flour. The sensory evaluation results
showed that bread produced from flour substituted with 10% sorghum flour received the highest
score for overall acceptability.

Keywords: Rheology, Functional properties, partially replaced flour, Emulsification, Swelling,
Sensory evaluation, Physical properties.
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