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Table 1 Particle size distribution of flour samples (weight %).

Sieve No.
Flour 475 180 125 106 Below106
RWF o° 5.05° 24P 16.7° 54.25°
FMF 0.11° 23.8° 66.6° 8.49° 1°
FMF10% 0° 6.5° 25.19° 14 4° 53.91°
FMF20% 0° 8.85% 25° 15.5° 50.65°
FMF30% 0° 11° 27.68° 35.12° 26.2°

Values with the same letters in the same column are not significantly different (p>0.05).
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Table 2 Particle size distribution of flour samples (weight %).

Flour moisture protein fat ash Crud fiber
RWF 13.00£0.05° 11.03£0.07° 1.77+0.03° 0.63+0.00° 0.37£0.01°
FMF 7.2240.03° 13.45+0.17° 425+0.03° 2.77+0.00° 5.46+0.05°
FMF10% 12.5240.06° 11.35+0.05¢ 2.65+0.04¢ 0.85+0.00¢ 0.85+0.03¢
FMF20% 11.5340.04¢ 11.96+0.08° 2.94+0.04° 1.010.00° 1.38+0.04¢
FMF30% 10.86+0.06¢ 12.65+0.05° 3.38+0.05° 1.32+0.00° 1.86+0.05°

Values with the same letters in the same column are not significantly different (p>0.05).
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Table 3 color values of flour samples.

Flour L a* b*

RWF 88.09+0.67° 0.86+0.03¢ 12.52+0.65°

FMF 79.14+1.00¢ 3.08+0.21° 12.84+0.12°
FMF10% 86.2240.48" 1.30+0.04° 12.10+0.11°
FMF20% 85.78+0.81° 1.47+0.08° 12.17+0.14°
FMF30% 84.3940.68° 1.93+0.12° 12.4240.06°

Values with the same letters in the same column are not significantly different (p>0.05).
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Table 4 Falling number, Gluten content and Damaged starch content of flour samples.

Flour Falling Number (s) Wet Gluten (%) Dry Gluten (%) Damaged starch (%)

RWF 422 5042 .50° 2525+0.25° 0.89+0.01° 6.08+0.02°

FMF 260.5046.50° 0.00£0.00° 0.00+0.00° 4.19+0.05¢
FMF10% 372.50+3.50° 23.15+0.15° 0.86+0.01° 5.88+0.02°
FMF20% 346.00+4.00° 22.554+0.05¢ 0.80+0.01° 5.75+0.01°
FMF30% 330.50+0.50¢ 21.40+0.10¢ 0.77+0.02¢ 5.04+0.02¢

Values with the same letters in the same column are not significantly different (p>0.05).
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Fig 1 Consistograph results for constant hydration (1), adapted hydration (2) and alveograph): a) RWF, b) FMF10%,
c) FMF20%, d) FMF30%.
RWEF-= refined wheat flour, FMF= foxtail millet flour.
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Table 6 The quantity of the alveograph analysis of flour samples.

Flour P (mm) L(mm) W (107)) P/L

RWF 107+£8.28° 38+1.35° 170.20£17.09° 2.82+0.80°
FMF10% 9044 30° 38+1.04° 142.40421.89% 2.37+031°
FMF20% 85+9.18° 324133° 113.00+13.78% 2.66+0.83%
FMF30% 65+1.30° 43+1.23° 97.404+37.17% 1.51+0.80°

Values with the same letters in the same column are not significantly different (p>0.05).
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Table 7 Correlation coefficients between of wheat flour analytical characteristics and Alveograph

parameters.
WG DS FN P/L P L W WA

WG 1

DS 091™ 1

FN 0.88" 092" 1

P/L 0.33 0.28 0.25 1

p 0.94™ 0.74™ 0.76"" 0.57" 1

L 0.04 -0.27 -0.19 -0.44" 0.19 1

W 0.54" 0.52" 061" -0.0006 0.68"" 021 1
WA 0.94" 099" 091" -0.23 0.74 -0.12 0.73 1

FHF
B

and " =not Significant at P>0.05 and P>0.01 and P>0.001, respectively.

WG=Wet Gluten, DS= Damaged Starch, WA= Water Absorption, FN=Falling Number, P= Tenacity or Resistance
to Extension, L= Dough Extensibility, W= Deformation Energy, P/L= Curve Configuration Ratio
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ABSTRACT ARTICLE INFO

Foxtail millet contains amounts of nutrients such as starch, protein, Article History:
vitamins and minerals. The aim of this study was to investigate the

physicochemical properties of refined wheat flour (RWF) replaced by Received 2022/01/10
different ratios of foxtail millet flour (FMF) from 10% to 30%. The Accepted 2022/04/16

composite flour samples were analyzed for proximate composition, color,
falling number, wet and dry gluten content, damaged starch content and
alveo-consistograph characteristics. Correlation coefficients between flour
analytical parameters and alveo-consistograph characteristics were alveo-consistograph,
obtained. Crude fiber, fat, protein and ash content increased not Composite flour,
significantly (p>0.05) with increasing the amount of FMF. No significant Foxtail millet,
difference (p>0.05) of b* value was observed between the flour samples. Physicochemical,
Adding the FMF, not significantly reduced (p>0.05) falling number, Rheological.
damaged starch content, wet and dry gluten content. Consistograph test

Keywords:

indicated that addition of the FMF decreased water absorption capacity,
maximum pressure and tolerance, however, drops in pressure at 250s and 10.52547/fsct.19.124.359

450s became greater. Alveograph test revealed that with adding FMF, poRr: 20.1001.1.20088787.1401.19.124.21.8

dough resistance to extension and dough strength decreased but an increase
in dough extensibility obtained at FMF30%. The results of rheological

properties by alveograph indicated the rate of the FMF influenced the *Corresponding Author E-Mail:
rheological behavior. abbastabar@pmt.iaun.ac.ir
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