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Abstract: In order to explore the influence of hydraulic cavitation modification on the aggregate structure and
physicochemical properties of corn starch, this experiment took corn starch as the research object, and treated it with
hydraulic cavitation for 10, 20, 30, 40 and 50 min, respectively. After treatment, the particle size distribution, microscopic
morphology structure, crystalline structure, molecular short-range order structure, the swelling power and solubility of corn
starch were tested. The results showed that after hydrodynamic cavitation treatment of starch, the average particle size of
corn starch granules increased, conical cracks and unevenly distributed circular pores appeared on the surface of starch
granules, and the relative crystallinity increased from 22.25% to 29.23%. The degree of molecular short-range order first
increased and then decreased, the swelling power increased from 9.87 to 13.10 g-g ', and the solubility increased from
8.94% to 11.76%. The cavitation effect produced by hydraulic cavitation could change the aggregated structure of corn
starch.
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Fig.1 Schematic diagram of hydraulic cavitation device
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Fig.4 Digital micrograph of corn starch before and after hydraulic cavitation treatment (eyepiece 10x%, objective 40%)
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Fig.5 SEM images of corn starch before and after hydraulic cavitation treatment(5000%)
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Table 1  Relative crystallinity and Ryo47 cm-1/1022 et V@lues of

corn starch before and after hydraulic cavitation treatment

R|047 cm=1/1022 cm™!

FE b AEXTZ U (%)

JRTER 22.25+1.9° 0.933+0.019%
224k10 min 23.87+2.0° 0.938+0.027%
254620 min 24.08+1.4° 0.946+0.031°
224k30 min 26.89+1.4° 0.957+0.010
224k40 min 26.87+3.0° 0.925+0.006®
224k50 min 29.23+1.6° 0.913+0.016"
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Fig.7 Infrared spectra of corn starch before and after hydraulic

cavitation treatment
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Table 2 Expansion force and solubility of corn starch before
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R Wik (g-g) A (%)
JRIEN 9.87+0.40° 8.94+0.70°
25410 min 10.28+1.64° 9.80:£0.40"
224k20 min 10.58+0.34 10.15+0.63%
%24k30 min 11.90+1.88™ 10.38+1.37%
254£40 min 12.09+0.24% 11.000.19®
%24k50 min 13.10+1.44° 11.76+1.57*
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