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Study on Inducted Electric Field Enhancing Acid Hydrolysis of Corn Starch
and Its and Physicochemical Properties
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Abstract: In the present research,the effects of inductive methodology treating on the acid
hydrolyzed corn starch were studied by changing the frequency of voltage,concentration of acid
solution and starch suspension. The content of reducing sugar,differential scanning calorimetry
(DSC) and Laser multi-angle gel chromatography system were used to analyze the influences on
properties of corn starch after alternating electric field assisted acid hydrolysis. The reducing sugar
content produced by acid hydrolysis assisting by electric field was higher than non-electric field
samples. And in 0.15mol/L acid and 8% starch suspension,the reducing sugar yield could increase
by 52.07% and 42.38% than controls (P<0.05) ,respectively. Compared to the non-electric field acid
starch, gelatinization temperature and enthalpy were a bit reduced (P<0.05),and the molecular
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weight decreased faster after 15 h treating with electric field.
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Fig. 2 Effects of electric field frequency on reducing

sugar content of acid hydrolyzed corn starch
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Effects of starch suspension concentration on
reducing sugar content of acid hydrolyzed corn
starch
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Table 1 DSC measurements for gelatinization properties of acidic hydrolysis corn starches subjected to different electric

field frequency and the native corn starch

AHI(/g)

JELTE Ay 68.52+0.50* 72.30+0.17* 7.80+0.43* 14.21+0.14*

0 Hz(60 h) 68.11+0.84 75.71+0.04¢ 17.93+1.15¢ 14.80+£2.79"
400 Hz(60 h) 67.83+0.25" 75.55+0.10 16.89+0.94¢ 14.57+0.53*
550 Hz(60 h) 68.64+0.26° 75.75£0.134 15.84+2.11* 14.54+0.42
700 Hz(60 h) 68.64+0.27* 75.81+0.07° 14.36+1.49" 14.47+0.40"

F2 EREMEASREKLBIFAERNETH DSC RiRSHE

Table 2 DSC measurements for gelatinization properties of different alternating electric field treating time of acid corn

starches and the native corn starch

JEE By 68.52+0.50* 72.30+0.17* 7.80+0.43* 14.21+0.14*
0V(15h) 69.64+0.22° 73.21+0.23" 7.08+0.22* 14.18+0.25*
0 V(30h) 69.86+0.39¢ 74.90+0.24¢ 8.74+0.69" 16.46+4.72"
0V(45h) 68.86+0.30e 75.37+0.21" 14.77+0.47¢ 12.78+1.14*
0 V(60 h) 68.11+0.84* 75.71+0.04 17.93+1.15# 18.80+2.79"

150 V(15 h) 69.72+0.16¢ 72.70+0.10° 6.94+0.49° 12.59+1.92*
150 V(30 h) 69.18+0.23¢ 74.67+0.32¢ 9.32+1.23¢ 11.16+0.89*
150 V(45 h) 68.41+0.14¢ 75.03+0.11" 14.11£1.07¢ 12.29+1.06"
150 V(60 h) 67.83+£0.25" 75.55+0.17" 17.19+0.94 14.57+£0.53*
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Table 3 Molecular characteristics of acid hydrolysis corn
starches subjected to different electric field

frequency and the native corn starch

JEE M 5443e+7(5%) 4448e+7(5%)  1.224(71%)
0Hz(60 h)  3.119e+52%) 1.307e+54%)  2.387(5%)
400 Hz(60 h)  3.039e+5(4%) 1.620e+5(6%)  1.876(7%)

550 Hz(60 h)  3.089e+5(8%) 1.678e+5(8%)  1.841(11%)

700 Hz(60 h)  3.340e+5(7%) 1.831e+5(7%)  1.824(10%)

R4 JEIEHINR[E B8 A R i A B T M ER R E ORI MY

B35 FREFLEE
Table 4 Molecular characteristics of acidic hydrolysis
corn starches subjected to different electric

field frequency and the native corn starch

I N T 7T

JVE A 5.443e+7(5%) A.448e+7(5%)  1.224(1%)
OV(ISh)  2475e+6(2%) 5.643e+5(8%)  4.387(8%)
0V(30h)  1.049e+6(4%) 4.031e+5(12%)  2.602(13%)
0V(45h)  AT741e+52%) 1.440e+5(4%)  3.293(4%)
0V(60h)  3.119e+52%) 1307e+5(4%)  2.387(5%)

150 V(15 h)  2.182e+6(2%) 5.848e+52%)  3.731(2%)
150 V(30 h)  7.619e+5(1%) 2.715e+5(4%)  2.806(4%)
150 V(45 h)  3307e+52%) 1.012e+53%)  3.269(4%)
150 V(60 h)  3.039e+5(4%) 1.620e+5(6%)  1.876(7%)
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