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Moderate processing of wheat based on milling procedures
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Abstract: [ Objective] To investigate the production procedures for moderately processed wheat flour, with the aim of improving milling
efficiency, reducing raw material loss, and enhancing flour quality. [ Methods] The milling process was conducted by regulating key steps
(wheat conditioning, sifting, bran milling, and roll spacing adjustment). Flour quality was comprehensively evaluated based on flour yield
and flour characteristics to determine the optimal moderate processing procedure. [ Results] The roll spacing adjustment-non-conditioning
process yielded the highest flour output (72.05 g/100 g), representing an increase of 8.96% compared to the control group and 14.24%
compared to the non-conditioning process. Moreover, the protein content of flour obtained through the roll spacing adjustment-non-
conditioning method increased by 7.97% compared to the non-conditioning method. Milling processes involving increased roll spacing, such
as roll spacing adjustment-non-conditioning, roll spacing adjustment-second sifting, and roll spacing adjustment-second bran milling,
resulted in increases in total phenolic content by 56.85%, 53.76%, and 40.38%, respectively, compared with the same processes using
smaller roll spacing. The highest short-range ordered structure of wheat starch was observed under the roll spacing-adjusted bran milling
process. [Conclusion] The roll spacing adjustment-non-conditioning process is the optimal moderate processing method for achieving

overall superior flour quality. Appropriately increasing roll spacing during milling is a feasible strategy for moderate wheat processing,

ELWE - 4 TR L (4% :221100110800)

BEMEE AT K(1971—) , 3 R RHE K2 #0852, 1+ . E-mail: guangyueyao@163.com

Yo fE B #3:2024-08-05  [E H#H:2025-03-04

SIRMES IR I A AT R RIS, A T B B P /N 22 38 BE N TR ] e S PR, 2025,41(4) : 105-113.

Citation:ZHANG Peijie, REN Guangyue, LIU Wenchao, et al. Moderate processing of wheat based on milling procedures[J]. Food &
Machinery, 2025, 41(4): 105-113.

105



106

ARESS5EBE4HE FOOD EQUIPMENT & INTELLIGENT MANUFACTURING

B 2828 | 20254 4 A | BRRS5HM

which can enhance the total phenolic and ash content of flour while reducing its whiteness.

Keywords: milling procedure; processing; wheat flour; yield; microstructure
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Figure 1 Flow chart of experimental milling of wheat flour
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Figure 2 Effect of milling procedure on wheat flour yield
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Figure 3 Effect of milling procedure on protein content

and wet gluten content of wheat flour
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Figure 4 Effect of milling process on total phenolic

content and ash content of wheat flour
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RSA-SS  93.9040.37" 0.4720.06™ 8.3740.21" 89.63+0.25
RSA-SM  93.924+0.17" 0.4840.06" 8.3740.13" 89.64+0.18"
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Table 2 Effect of milling process on particle size

distribution of wheat flour um

FE D, Dy, Dy, D4 3
CL 6.834-0.06" 59.364-1.29" 234.4340.76" 95.0440.33"
NC 4.6740.06° 30.14+0.46" 156.63+3.14% 57.86+1.19¢
SS 5.4240.03" 36.5940.45" 173.9043.92% 66.45+1.39%
SM 5.1540.01¢ 34.7140.13° 180.0340.92° 86.38+-2.20"

RSA 5.2740.03° 37.13+0.39" 168.43+2.21" 65.2740.82°"
RSA-NC 5.13%0.01¢ 35.02+0.12° 170.26+0.87 63.65+0.33"
RSA-SS 5.16+0.11* 36.51+0.91" 175.26+0.42° 67.33+0.77%

RSA-SM 5.09-+0.04% 34.85+0.11° 187.134+1.75" 69.18+0.38°
T R FEREARR 2R W3 (P<0.05).
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Figure 5 Scanning electron micrographs of wheat flour

produced by different milling processes
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Figure 6 FTIR spectra of wheat flour produced by

different milling processes
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Table 3 Effect of milling process on the short-range

ordering and relative crystallinity of wheat flour

48 8] B /mm il Fy A8 7 MR XSS %
0.05 CL 0.63+0.05"° 12.76+0.71°
NC 0.4840.04" 19.30+2.52°
SS 0.7610.14™ 19.69+43.88°
SM 0.434-0.03° 18.894-4.36"
0.06 RSA 0.86+0.01° 17.9743.39®
RSA-NC 0.4540.08° 18.48+1.32%
RSA-SS 0.584-0.04"™  21.4143.29°
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