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Effect of Moderate Electric Field on a-Amylase-Catalyzed
Hydrolysis of Corn Starch

JIANG Liming, TAO Yang, HAN Yongbin, LI Dandan”

(College of Food Science and Technology, Whole Grain Food Engineering Research Center, Nanjing Agricultural
University, Nanjing 210095, China)

Abstract: This study aimed to enhance a-amylase-catalyzed hydrolysis of corn starch via moderate electric field (MEF).
The effect of MEF intensity, frequency, buffer concentration, and enzyme-solution ratio on enzymatic hydrolysis efficiency
was investigated by using reducing sugar content as index. The structural and thermal properties of hydrolyzed starch were
characterized by scanning electron microscope (SEM), X-ray diffractometer (XRD), differential scanning calorimeter
(DSC) and thermogravimetric analysis (TGA). Results suggested that the hydrolysis efficiency was highly dependent on the
electric field intensity, buffer concentration, and enzyme-solution ratio, but showed no significant change with increasing
frequency. At MEF intensities lower than 5 V/cm, starch experienced a mild hydrolysis, the hydrolysates remained the
granular and crystal structure as native starch, and the thermal stability slightly decreased. As MEF intensity increased,
extensive hydrolysis happened, starch granules was broken into pieces, the crystallization peak gradually disappeared, the
relative crystallinity decreased, the gelatinization temperature initially increased but then increased, and the thermal stability
significantly decreased.
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K 2 2% 1 W T JEE N 0.02 mol/L 3 i F 0.1 mol/L,
S M 4.24 mS/cm¥g hl#)] 15.31 mS/em(3E 1),
FE 37 Ak B s AR b, I ERGE R MA 0.13 °C/min 34 i £
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A B e BRI T
2.2 EIZSEENERRE IR PR S5 M RAE

FESEBRAR =, 38 H HL R [E 2 A 50 Hz (1
P % 60 Hz (SEEISE); 22 iR FERS 255 | AR
PR, JEERAFRAT Ay IS I A3 in— 7 T S v
ArFEplAR, S5—JraiE 1d FNE 2d R REE RS I



84 - 8 TR

20224 1 A

2 um

108w
W

10 pm

"o

B3 RIRFRTER LA [R5 5 v 7 1 T gt e A (414 B P 1R

Fig.3 SEM pictures of native corn starch and starches treated by moderate electric field

at different intensities in the presence of a-amylase
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Fig.4 XRD patterns of native corn starch (CK) and starches
treated by moderate electric field at different intensities
in the presence of a-amylase
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Table 2 Thermal parameters of native corn starch (CK) and
starches treated by moderate electric field
at different intensities in the presence of a-amylase

L0 AR IR TR A IR 3 Z kiR &

(V/em) T, (C) T,(C) T.(C) AH(J/g)
CK 64.40+0.15*  70.71£0.15*  78.48+0.70° 8.71+0.31°
0 69.42£0.20°  75.22+£0.25"  84.80+1.57° 10.60+0.29°
1 69.21£0.11°  74.99£0.01"  85.52+0.65" 11.36+0.23°
2.5 69.61£0.36"  76.67£0.16"  88.51£0.30° 9.55+0.41°
5 69.28£0.01°  75.73£0.13"  88.43+1.12° 10.82+0.24°
75 73.76+0.35°  77.48+0.48°  87.13£1.53° 9.70+0.10°
10 65.09+0.64"  70.94+0.26"  82.46+0.96™ 11.83+0.44°
15 - - - -
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Fig.5 TGA curves of native corn starch (CK) and starches
treated by moderate electric field at different intensities
in the presence of a-amylase
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