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Analysis of Physicochemical Properties of Wheat Flour Starch with

Different Particle Sizes

LIN Jiangtao’, SUN Lingling, YUE Qinghua
(College of Food Science and Technology, Henan University of Technology, Zhengzhou 450000, China)

Abstract: The damaged starch content, gelatinization characteristics, particle morphology, crystal structure, digestion characteristics,
freeze-thaw stability, and thermal characteristics of starch from wheat flour at different particle sizes was analyzed to explore the changes in the
characteristics of starch. The results showed that as particle size decreased, damaged starch content increased by 78.11% and freeze-thaw
stability increased from 33.35% to 49.19%. Regarding gelatinization characteristics, the viscosity and attenuation values showed a trend of initial
decrease followed by increase, whereas the gelatinization temperature showed no significant change. The starch granules became increasingly
dispersed from an agglomerated state, and surface was roughness increased. The relative crystallinity of starch first increased and then decreased,
reaching a peak value of 21.78% when the grain size was 12XX/--, and exhibited a high diffraction peak intensity at medium particle size. The
rapidly digestible starch content first increased and then decreased, slowly digestible starch content decreased by 22.01%, and resistant starch
content was 59.88% at medium particle size. Considering starch thermal characteristics, the peak temperature increased with decreasing particle
size; when the particlesize of wheat flour was 13XX/--, the initial temperature was 58.55 ‘C and the final temperature was 69.72 “C. In
conclusion, the starch characteristics of wheat flour were generally superior at medium particle size. Our findings can provide a theoretical basis
for the starch production requirements of wheat flour at different particle sizes.
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Fig.1 Damaged starch content of wheat flour with different
particle sizes
E: REFEEATEFRE (p<0.05).
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Table 1 Gelatinization characteristics of wheat flour with different particle size

A OMASEE/(CP)  RAKSSE/CP)  RBAA/CP)  RASEE/(CP)  EIAMA(CP)  #MLIRE/C
9XX/--  2945.543323%  2262.0+43536®  683.5+2.12°  3442.5+27.58°  1180.5+7.78°  68.2+0.00"
10XX/--  2887.0+5.66®  2291.0+1.41°  596.0+7.07°  3399.5+13.44% 1108.5+12.02°  67.9+0.57™
11XX/-  2833.5421.92%  2291.0+4.24°  542.5426.16%  3363.0+15.56% 1072.0+19.80°  69.0+0.00°
12XX/--  2806.549.19°  2242.5+10.61°  564.0+1.41%  3510.5+17.68°  1268.0+7.07°  67.7+0.14°
13XX/-  2702.5+14.85¢  2186.5£1626°  516.0+1.41¢  3216.0£31.11°  1029.5£14.85°  69.0+0.04°
15XX/--  2778.0+48.08° 2218.5426.16*  559.5+21.92° 3310.5+31.82¢  1092.0+5.66°  68.7+0.57®
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Fig.2 Starch particle morphology of wheat flour at different
particle sizes
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Fig.3 X-ray diffraction patterns of starch of wheat flour at

different particle sizes
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Table 2 Digestibility of starch of wheat flour at different particle
sizes
A RDS/% SDS/% RS/%
9XX/--  1873x1.01°  20.54£0.20°  60.73+1.21°
10XX/--  20.62+0.52™  16.02£0.49°  63.36+0.03"
XX/ 2336£0.75" 17.72+1.26%  59.88+0.27°
12XX/--  20.68£0.94™  18.56+0.76™  60.67+0.04"
I3XX/-  19.68£0.24°  19.29+0.25  61.03+0.01°
15XX/-  21.7240.39°  17.72+0.51°"  60.56+0.90

E: FISIARFEATEFEE (p<0.05),
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Fig.4 Freeze-thaw stability of starch of wheat flour at different

particle sizes
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Table 3 Thermal properties of starch of wheat flour at different
particle sizes
5 Ty/C T,/C TJC
9XX/-  58.03+0.04° 62.18+0.05° 70.23+0.06°
10XX/-  57.7240.12°  62.09£0.10°  71.15+0.06"
1IXX/--  58.11£0.09° 62.17+0.08°  71.24+0.08°
12XX/-  58.36+0.06° 62.42+0.09°  70.53+0.06°
13XX/--  58.55£0.06" 62.56+0.08*  69.72+0.08°
15XX/--  5842+0.07° 62.44+0.05* 72.08+0.09°

E: R AR FHRAFTEFRE (p<0.05).
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