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Abstract: Porous starch was prepared by pulsed electric field (PEF) combined with enzymatic hydrolysis using waxy corn starch as the
raw material, and their effects on the preparation efficiency and oil absorption of porous starch were studied. The results showed that after PEF
modification, the hydrolysis time required when the starch hydrolysis rate reaches 24.28% was shortened by half; under the same conditions
(enzyme amount and enzymolysis time), after PEF modification, the starch hydrolysis rate is 23.11%, which is significantly higher than that of
the original starch. It shows that PEF treatment can shorten the time of enzymolysis and reduce the amount of enzyme added in the enzymolysis
process. When PEF treated starch was subjected to enzymatic hydrolysis for 6 h using 0.8x107 mL/g of enzyme, the degree of hydrolysis was
recorded at 23.11%, degree of oil absorption at 145.11%, specific surface area of 1.25 m%/g and total pore volume of 4.31 cm*/gx107. In contrast,
when PEF was absent, the same enzymolysis time and amount generated lower degree of hydrolysis at 18.38%, lower degree of oil absorption at
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119.47%, lower specific surface area of 1.16 m?/g and lower total pore volume at 4.15 cm*/g=107. Scanning electron microscopy results showed

Modern Food Science and Technology 2021, Vol.37, No.1

that PEF modification can produce a grooved-like structure on the starch surface. Laser confocal electron microscopy observations showed that
PEF modification improves the sensitivity of starch granules to enzymes. The thermal results indicated that the enthalpy of gelatinization of PEF
modified porous starch was lower than that of native starch, indicating that the PEF treatment possibly destroyed the part dense crystalline area

of starch granules. This study reveals the structure-activity relationship of PEF modification on starch granules and the enzymatic hydrolysis of

porous starch, provides a new idea for the efficient preparation of porous starch, and expands the application of PEF.
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Table 1 Effect of different treatments on the thermal properties of starch granules

Sample T)°C I,/C

Native ~ 69.21£0.23"  73.28+0.31*  78.83+0.06"
PEF  68.51+0.10° 72.86+0.09° 78.75+0.45"
EN 73.63+0.25°  77.57+0.48" 82.83+0.61"

PEF+EN  72.38+0.17° 76.56+0.24° 81.73+0.28"

T,)C AH,/(J/g) R RC/%
14.02+0.37°  9.62+0.17°  38.43
12.27+0.43°  10.24£0.26° 36.82

15.31£0.45°
16.82+0.45°

9.20+0.36*  39.23
9.35+0.11*  40.26
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Table 2 Effect of different treatment methods on the internal pore structure of starch granules

Samples kR @A/(mYg) BILAAem/x107  FHILE/mm AR /um
Native 0.34 1.26 7.34 14.28
PEF 0.52 1.61 7.36 16.50
EN 1.16 4.15 10.42 12.47
PEF+EN 1.25 431 9.03 11.74
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Fig.5 Fluorescence images of the internal structure of PEF
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