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Abstract: In order to study the effect of ultrafine grinding time on the quality characteristics of whole wheat
flour and dough, wheat was used as raw material and the whole grain wheat was ultra-finely ground by direct
grinding method. The effects of particle size on the gelatinization characteristics, thermomechanical

properties of whole wheat flour rheological properties of dough, color and texture of dough were investigated.
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The results showed that with the increase of crushing time, the particle size of whole wheat flour decreased,

and the D50 decreased from 107.20 um to 45.65 um. The particle size distribution was more concentrated.

The peak viscosity decreased, and the setback value decreased from 623.33 mPas to 485.33 mPa-s. The

reduction of particle size could delay the aging of dough and product. The hardness of dough gradually

decreased with the decrease of particle size, and the elasticity and cohesion gradually increased. The water

absorption rate of dough increased from 65.7% to 76.7%, and the stabilization time also showed an upward

trend. The low-temperature ultrafine grinding technology of wheat grains can improve the quality of whole

wheat flour, and it is feasible to apply this technology to the field of whole grain processing.

Key words: whole kernel wheat; dough; ultrafine grinding; ground particle size; quality characteristics
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Table 1 The results of the particle size

determination of each sample pm
FE i D10 D30 D90
X R 25.85+0.74a 86.20+2.46b 178.23+3.75d
3 min 23.95+0.93b 107.20£1.42a  474.87+3.20a
9 min 18.96+0.18¢ 67.58+0.59c  319.07+1.53b
15 min 17.21£0.36d 53.90+1.16d  191.33+2.27¢
21 min 15.26+0.26¢ 45.65+0.72¢ 158.17+0.95¢

He HE R E/NEN, 3 min, 9 min, 15 min, 21 min
SRR TR B OB FE AT . D10, D50, D0 435l /h T a5
TR A A U AR 5 A 430 o5 A R ABURLIY 10% . 50% . 90%.
[ 5 Bt h AN [6) 7 B3R R 22 etk i (P<0.05), R,

Note: Ordinary represents ordinary wheat flour, 3 min, 9 min,

15 min, 21 min represent the time of ultra-micro-milling, respectively.
d10, d50, d90 represent the volume content of particles smaller than or
equal to this particle size accounted for 10%, 50%, and 90% of all
particles, respectively. Different letters in the same column of data
indicate significant differences (P<0.05), the same below.
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Fig.1 Whole wheat flour particle size distribution
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Table 2 Effect of grain size on gelatinization characteristics of whole wheat flour

e WE(E K B /mPa-s MK /mPa-s  FER{H/mPa-s  HZHMiE/mPa-s WA {H/mPa-s  WE(HATE]/min  IE(E R E/°C
papiist 2 143.67+6.36a 1 454.00+£6.03a 689.65+1.20a 2 608.60+t11.47a 1 154.67+5.46a 6.13+0.04a 87.68+0.27a
3 min 833.33+11.67b 540.67+£10.73b  292.67+4.48b 1 164.00+18.45b 623.33+10.90b 5.51£0.02b 87.75+0.23a
9 min 750.67+5.36¢ 449.33+2.85¢ 301.33+2.60b 958.00+6.51¢c 508.67+3.67¢ 5.47+£0.00b 87.98+0.02a
15 min 720.33+£10.71d 429.33+5.81d 284.33£11.72b 929.00+10.26¢ 499.67+5.46¢d 5.45+0.02b 86.37+1.63a
21 min 705.00+5.57d 408.00+2.65¢ 297.00+3.00b 893.33+4.06d 485.33+1.45d 5.45+0.02b 88.30+0.55a
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Fig. 2 Effect of whole wheat flour particle size on dough storage modulus G’ and loss modulus G"”
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Table 3 Effect of grain size on texture of whole wheat flour

B b /e A W& i % 1k Wk
papilss 445.19+5.78a 0.49+0.01a 0.24£0.01a 114.53+1.17a 0.050 3+0.002 5ab
3 min 632.47+1.11b 0.36+0.03b 0.14+0.00db 85.73+2.98b 0.053 3+0.000 6a
9 min 470.3244.96¢ 0.36+0.02b 0.15+0.00bc 70.80+1.23¢ 0.049 7+0.005 5ab
15 min 435.71+5.93a 0.40+0.04b 0.16+0.00¢ 71.06+2.92¢ 0.043 7+0.002 5c¢
21 min 395.44+1.20d 0.42+0.01bc 0.20£0.01d 80.12+3.13b 0.048 5+0.004 4bc
e e o 90 a
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Fig.3 Effect of grain size on chromaticity of whole wheat flour
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Table 4 Effect of whole wheat flour particle size on the thermomechanical properties of dough

FE 5 W2 7K /%

TR (] /min B&UE B () /min - f KRG C3/Nm #ABE e fa e Pk C3-C4/Nm i &% C5/Nm [l 4:{H C5-C4/Nm

XHIE  53.30£0.23a  1.23+0.07c 8.27+0.21a 1.74+0.02a
3min  65.70+0.30b  2.11+0.04a 1.50+0.00d 1.34£0.01b
9min 68.60+0.27c  1.98+0.04ab  1.53+0.06cd 1.11£0.02¢
15min  72.70£0.26d  1.85+0.11b 1.73+0.06bc 0.97+0.00d
21 min  76.70£0.35¢  1.93+0.04b 1.83+0.06b 0.86+0.01¢

0.06+0.01b 2.81+0.10a 1.124+0.03a
0.36+0.00a 1.59+0.01b 0.62+0.02b
0.35+£0.01a 1.26+0.01c 0.50+0.01c
0.35+0.00a 1.05+0.01d 0.43+0.02d
0.36+0.01a 0.89+0.01e 0.38+0.01e
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