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Fig.1 Effects of different microwave power densities

on corn moisture content
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Table 1 Extraction rate and total starch content

of corn starch under natural drying and different

microwave power densities

o T PRI R % B F/%
B & TR 50.29 + 0.42° 90.22 + 0.91*
MPD-0.9 48.14 £0.19 89.57 + 0.88*
MPD-1.8 47.39 + 0.34° 89.18 + 0.90*
MPD-2.7 45.18 £ 0.35¢ 88.26 £ 0.83"
MPD-3.6 44.85 +0.31* 88.16 £ 0.86"

T [ — SR [R] 7 B3R 28 57 .35 (P<0.05) .
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Fig.2 RVA gelatinization curves of corn starch under

natural drying and different microwave power densities
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Table 2 RVA gelatinization parameters of corn starch under natural drying and different microwave power densities

# 5 M {H 56 JE [P B15 55 cP R FEJE /P = & 8 /cP M AB B ] /s A A= E/C
B AR 3549 + 25° 2174 £12° 3 564 + 30° 1390 + 18° 4.64 +0.08" 72.60 = 0.10¢
MPD-0.9 3726 £26" 2239 +10° 3 844 + 30¢ 1 606 = 20! 4.76 = 0.04° 72.82 +0.25¢
MPD-1.8 3979 +£43* 2529 £21° 4307 + 36" 1778 £ 15" 4.76 = 0.04° 73.98 + 0.44°
MPD-2.7 3204 + 30 2563 +12° 4445 £ 22° 1882 +12° 5.28 £0.02" 75.78 £ 0.08"
MPD-3.6 3025 +45° 2552+ 6% 4282 +32 1730 +29° 5.56 + 0.04° 76.70 £ 0.10*
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Fig.3 Static rheological curves of corn starch paste
under natural drying and different microwave
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Table 3 Model parameters of the static rheological curve function of corn starch paste under the conditions

of natural drying and different microwave power densities

EATE

T

o R? R?
K/Pa-S" n K/Pa-S" n
B AT 306.65 0.23 0.995 81.83 0.46 0.999
MPD-0.9 372.21 0.20 0.991 90.85 0.45 0.999
MPD-1.8 487.97 0.16 0.976 106.31 0.43 0.999
MPD-2.7 267.15 0.24 0.997 72.71 0.46 0.999
MPD-3.6 240.86 0.25 0.997 65.19 0.48 0.999
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Fig4 G', G" and Tand curves of corn starch paste under the conditions of natural drying

and different microwave power densities
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Fig.5 Gel hardness of corn starch under natural

drying and different microwave power densities
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B0, Lo T AR I/ | 2 WG A AT DA f 3K
R E B RORLAR SN, 2 T R A P K B
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Table 4 Particle size distribution of corn starch under the conditions of natural drying

and different microwave power densities

H5 Dy/pm Ds/pm Do/pm Dey/pum Y k@ AR /mP kg
b KT 0.999 + 0.002 3.736 + 0.033 21.717 £ 0.142¢ 7934 £0.077°  758.100 + 1.493
MPD-0.9 1.006 = 0.002° 3.936 + 0.041" 22.740 + 0.072 8361 +0.1000  744.600 + 2.066"
MPD-1.8 1.010 + 0.002" 3.961 +0.035" 23.120 + 0.044 8.562+0.106°  738.833 = 2.570"
MPD-2.7 1.014 + 0.002" 4.048 +0.021° 23.687 + 0.076" 8.827+0.119°  729.933 + 2.454
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Table 5 Thermal properties and order degree parameters of corn starch under natural drying

and different microwave power densities
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Effects of Microwave Intermittent Drying on Physicochemical Properties of Starch

in Corn Kernels

Wang Xinzhi, Wang Tianchi, Wu Yuzhu",

Liu Jingsheng,

Xu Xiuying, Zhao Chengbin

(College of Food Science and Engineering, Jilin Agricultural University, National Engineering Research Center for Deep
Processing of Wheat and Corn, Changchun 130118)

Abstract

In order to improve the drying rate of corn and clarify the effect of microwave intermittent drying on the

starch in corn, this paper took “Jinongyu 719” as the research object, and compared the effects of natural drying and

microwave intermittent drying on the processing and structural properties of corn starch under different microwave power

densities. The results showed that compared with natural dried corn, the properties of corn starch changed significantly

after microwave drying. When the microwave power density was in the range of 0.9-3.6 W/g, the peak viscosity and sol-

ubility of corn starch increased first and then decreased. When the microwave power density was 1.8 W/g, the peak vis-

cosity and solubility of starch were the highest. The results of static rheology showed that the starch gel of corn was

pseudoplastic fluid after natural drying and microwave drying. The results of dynamic rheology showed that when the mi-

crowave power was in the range of 0.9-1.8 W/g, the viscoelasticity of corn starch gel could be significantly improved by
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microwave. When the microwave power density was 1.8 W/g, the viscoelasticity of starch gel was the best. When the mi-
crowave power density was higher than 1.8 W/g, the hardness of corn starch gel increased significantly. After microwave
drying, the swelling degree, enthalpy value and order degree of corn starch decreased, and the particle size increased.
The results showed that the characteristics of comn starch dried with microwave power density of 1.8 W/g, microwave ac-
tion time of 2 min and soaking time of 4 min were the best.

Keywords microwave; intermittent drying; corn; starch; processing properties; structural properties



