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Table 1. Flour treatments prepared in the present study

Treatment Code of treatments Wheat Wheat bran Date seed Microwave treatment
number flour (%) (%) powder (%) (750 W, 120 s)
FL/MW WF/WB+DSPs (MW) 95 3 2 +
F2/MW WF/WB+DSP10 (MW) 90 6 4 +
F3/IMW WF/WB+DSP15 (MW) 85 9 6 +

F4 WF/WB+DSPs 95 3 2 -

F5 WF/WB+DSP1o 90 6 4 -

F6 WF/WB+DSP15 85 9 6 -
WFcont (Control

F7 sample) 100 - - -

WEF: wheat flour; WB: wheat bran; DSP: date kernel powder; MW: Microwave
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Table 2. Examining the changes of some physicochemical characteristics of flour samples by replacing
wheat bran with date seed powder treated under microwaves”

Flour treatments Moisture (%) Ash (%) Protein (%) Water absorption (/)
WF/WB+DSPs (MW) 15 060,07 0.67+0.04°  13.44+0.07° 71.27+0.30°
WF/WB+DSPw0 (MW) 14 64+0.05¢ 0.74£0.02°  14.40+0.05 73.28+0.31°
WF/WB+DSPis (MW) 14 36+0.08° 0.84+0.012  15.76+0.06° 73.32+0.28°
WF/WB+DSPs 15.22+0.06" 0.6440.03°  13.16+0.09f 68.56+0.29¢
WF/WB+DSPio 15.12+0.05"™ 0.71+0.03"  13.84+0.07 72.890.27°
WF/WB+DSP1s 15.01+0.12¢ 0.70+0.06*  14.79+0.10° 73.30+0.27°
WFcont 15.45+0.05° 0.48+0.03¢  12.12+0.08° 58.30+0.24¢

* The data are reported as (mean + standard deviation) in three replicates.
**Unsimilar lowercase letters (a-g) in each column indicate a significant difference (P<0.05) between the data based on

Duncan'’s test.
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Figure 1. Examining changes in color indices (L", a*, b*) and overall color difference (AE) in flour samples
by replacing wheat bran-date kernel powder treated under microwaves
Non-similar lowercase letters (a-d) on each column indicate a significant difference (P < 0.05) between the data based on
Duncan's test.
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Microwave radiation (MW) is an environmentally friendly technology and
a physical method to enhance and modify the properties of flour. Dietary
fiber-rich compounds in flour composition, such as date seed powder and
wheat bran, can contribute to the health-promoting effects of the resulting
flour and its derived products, such as bread. The present study aims to
evaluate the impact of microwaves (750 watts for 120 seconds) on the
combination of wheat bran and date seed powder (WB-DSP) and investigate
the effects of its substitution on the physicochemical characteristics of wheat
flour. To achieve this, wheat bran at various levels (3%, 6%, and 9%) and
date seed powder (2%, 4%, and 6%) were combined (WB-DSP) and treated
with microwave (WB-DSPww). These mixtures were then substituted with
wheat flour in proportions of 5%, 10%, and 15%. The produced flour
samples were assessed for their physicochemical properties, color
parameters (L*, a*  b*), and overall color difference (AE) compared to
wheat flour as the control sample. The results revealed that microwave
treatment led to lower moisture content and higher levels of ash and protein
in the combination of wheat bran and date seed powder. Flour samples
containing WB-DSPuw and WB-DSP showed higher water absorption
capacity than the control sample (p < 0.05). Substituting WB-DSP
combination with wheat flour significantly reduced L* and b* values and
increased AE in flour samples compared to the control (p < 0.05). Based on
the obtained results, it can be concluded that microwave application and
substitution of wheat bran-date seed powder mixture with wheat flour plays
a significant role in altering the physicochemical properties of wheat flour.
Furthermore, further research is necessary to examine changes in other
properties, such as functional properties and nutritional value of the
resulting flour.
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