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Table 1 DSC values of corn starch/different concentrations of soy isoflavones mixed systems

o % A B 18] /d TyC T/C TJC AH/J- g™
SSI-0 4 49.64 + 0.05* 52.31 £0.20° 58.19 £ 0.12° 0.44 £0.01¢
7 48.94 £ 0.07 52.26 +0.09° 57.40 + 0.25* 1.11 £0.02™
14 46.56 +0.18" 50.22 + 0.05° 57.07 £0.19° 1.21 £0.02
21 41.49 +0.13¢ 47.63 +0.04° 51.91 £ 0.65° 1.33 £ 0.02°
SSI-1 52.39 + 0.6% 55.42 + 0.56#" 59.70 + 0.58" 0.21 +0.01°
49.03 + 0.73 54.73 + 0.58%" 58.39 + 0.36™% 0.63 + 0.02¢
14 47.98 + 0.85° 53.21 £0.84* 57.69 £ 0.45% 1.09 + 0.04™
21 42.53 +0.39° 48.65 £ 0.34" 53.02 £ 0.35° 1.16 £ 0.02™
SSI-2 4 52.76 + 1.42" 55.59 = 0.47" 59.76 + 0.49" 0.15 +0.00"
50.75 £ 0.61¢ 54.92 +0.58"%" 58.76 + 0.65 0.47 £ 0.01'
14 48.43 £ 0.26" 54.15 £ 0.39°% 58.41 +0.38%% 0.83 £ 0.02"
21 4577 £0.61" 53.71 £ 0.40¢ 55.58 £ 0.61" 0.91 £ 0.03'
SSI-3 4 53.62 +0.83" 56.35 + 0.99* 59.94 + 0.601 0.11 +0.00*
51.08 + 0.55% 55.25 + 0.46#" 59.09 + 0.85% 0.39 £ 0.01*
14 50.57 £ 0.54¢ 54.81 +0.72"% 58.73 + 0.46% 0.71 £ 0.04'
21 48.04 + 0.80¢ 54.71 £ 0.69% 57.58 £ 0.55* 0.77 + 0.06!
SSI-4 54.04 +0.42! 57.15 £ 0.96 61.93 £ 0.86" 0.09 = 0.01*
51.13 £ 1.07*% 56.07 = 0.65%* 60.46 £ 0.8011 0.34 +0.02*
14 50.84 £ 0.67¢ 55.15 + 1.40#" 59.52 + 0.66¢" 0.59 + 0.06¢
21 49.54 + 0.86* 54.91 + 0.84" 58.34 +0.85%% 0.66 +0.01"

T« [l — B AN ) /NG 7 B 3R 2 () A 7 d 25 1 25 57, P<0.05
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Table 2 Retrogradation rate of corn starch/different concentrations of soy isoflavones mixed systems

e & & /9%

e
4d

14d 21d

SSI-0 18.80 + 0.43¢
SSI-1 9.46 + 0.45°
SSI-2 8.11 + 0.00°
SSI-3 6.18 £ 0.00"
SSI-4 5.14 £ 0.57°

47.44 + 0.86°
28.38 = 0.90"
25.41 £ 0.55°
21.91 £ 0.56"
19.43 + 1.14°

51.71 = 0.86" 56.84 + 0.86"
49.10 = 1.80° 52.25 £ 0.90°
44.86 = 1.09° 49.19 = 1.62°
39.89 £ 2.25 43.26 £ 3.37"
33.71 + 3.43° 37.71 £ 0.58"

L [l — B AN TR () /N5 5 B 3R Z [ A7 A S 35 1 22 e, P<0.05
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Fig.2 Parameters of hardness of retrogradation corn

starch/different concentrations of soy isoflavones

mixed systems
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Fig.3 FT-IR of retrogradation corn starch/different concentrations of soy isoflavones mixed systems
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58
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Table 3 Short-range order of retrogradation corn

mixed systems

x4 EREMETRAREXREREMEAKR

ZUTEN T, B8

Table 4 T, values of retrogradation corn starch/different

concentrations of soy isoflavones mixed systems

## s (10471022) €M R (00s/1022) cm™! H fit 5 Ty, Ty Ty Ty
B ) /d B 18] /d
SSI-0 1 1.016 + 0.01* 1.040 = 0.03* SSI-0 1 0.28 3.05 21.54  265.68
4 1.024 + 0.02* 1.048 + 0.03* 4 0.28 3.05 16.29  200.92
7 1.031 £ 0.01® 1.053 + 0.02® 0.24 2.01 12.33 174.75
14 1.144 £ 0.03" 1.159 £ 0.02" 14 - 2.01 12.33 151.99
21 1.166 + 0.03° 1.195 + 0.03° 21 - 2.01 12.33 132.19
SSI-1 1 1.013 + 0.00* 1.036 + 0.04® SSI-1 0.37 3.51 2477  265.69
4 1.023 + 0.01* 1.048 + 0.04® 0.28 3.05 16.3 200.92
1.031 £ 0.03* 1.052 £ 0.02* 0.24 2.01 14.17 174.75
14 1.143 £ 0.02" 1.159 £ 0.03" 14 - 2.01 12.33 151.99
21 1.161 + 0.04° 1.191 = 0.02° 21 - 2.01 12.33 132.19
SSI-2 1 1.011 = 0.01* 1.034 + 0.02® SSI-2 0.49 3.51 2477 305.38
4 1.021 = 0.04* 1.044 + 0.02® 4 0.43 3.05 18.74  200.92
1.031 £ 0.02* 1.051 £ 0.04* 0.37 2.31 18.74 174.75
14 1.143 £ 0.01" 1.158 + 0.03" 14 - 2.31 16.3 151.99
21 1.153 + 0.03° 1.168 + 0.02" 21 - 2.31 14.18 132.19
SSI-3 1 1.008 + 0.01* 1.034 + 0.01® SSI-3 0.57 4.03 24.77  305.39
4 1.021 + 0.01° 1.043 £ 0.01* 4 0.5 3.51 18.74 131.01
1.025 + 0.01° 1.050 £ 0.02* 0.43 3.05 18.74  200.93
14 1.135 £ 0.02" 1.157 £ 0.03" 14 - 3.05 16.3 174.75
21 1.151 + 0.04° 1.166 = 0.03" 21 - 2.31 14.18 151.99
SSI-4 1 1.006 + 0.01* 0.974 + 0.05* SSI-4 1 0.66 5.58 3275  351.12
4 1.018 + 0.01* 1.042 £ 0.01* 4 0.57 4.64 28.48  231.01
1.025 + 0.02* 1.049 = 0.03* 7 0.5 4.64 28.48  200.93
14 1.132 £ 0.02" 1.153 £ 0.03" 14 - 3.05 16.3 174.75
21 1.147 + 0.02" 1.163 + 0.33" 21 - 2.31 14.18 151.99
T [F]— 3 A TR g /N 7 1 R Z R AE W 35 1 25 5, P<0.05
. ' sst4
% 1000 SSI-3
2w e
o g0 2. 400
i TC: 20‘; — = 208 . - 7 ssto
& 001 01 1 10 100 100010000 ;go 00l 01 1 10 100 1000 10000 ,§° 001 01 1 10 100 1000 10000
s 3 4 06 i) % 3 34 I i) - 3 2 ]
Relaxation time/ms Relaxation time/ms Relaxation time/ms
(a)ld (b)4d (e)7d
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Fig4 Changed in water migration of retrogradation corn starch/different concentrations of soy isoflavones mixed systems
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Effect of Soy Isoflavones on the Retrogradation Properties of Corn Starch

and Water Migration Research

Wang Siqi, Xu Xiuying”, Cui Weijian,

Wu Tianhao,

Wu Yuzhu,

Zhao Chengbin, Liu Jingsheng

(Jilin Agricultural University, Changchun 130118)

Abstract Through Fourier infrared spectrometer (FT-IR), rheometer, texture analyzer, low—field nuclear magnetic reso-

nance (LF-NMR) and differential calorimetry scanner (DSC), used corn starch as raw material, the aging and water mi-

gration of corn starch with different content of soy isoflavones was analyzed the impact of characteristics. The results

showed that the starch aging degree deepened during the storage period. After adding soy isoflavones, the change rate of

the elastic modulus of starch gel was reduced, and the short—term aging of corn starch was delayed. With the same

storage period, as the concentration of soy isoflavones increased, the starch retrogradation rate decreased significantly;

the hardness value decreased, the gel texture was softer; the hydrogen bond absorption peak was red-shifted, the values

at Rimnon and Resin gradually decreased, and the relative degree of order decreased; the content of bound water and

non—flowing water increased, and the free water content decreased. Soy isoflavones could effectively inhibit the long—term

aging of starch, the study could provide basic data on the effect of flavonoids on starch retrogradation properties.
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