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Effect of the electric field treatment on the pullulanase-catalyzed

hydrolysis of waxy rice starch
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Abstract: Objective: This study aimed to classify the mechanism
of pullulanase-catalyzed hydrolysis of waxy rice starch under elec-
tric field treatment, by monitoring the changes in hydrolysis effi-
ciency. pullulanase activity, and the structure and properties of
waxy rice starch. Methods: The hydrolysis efficiency was deter-
mined, and the structure and thermal properties of hydrolysates
were characterized, by using scanning electron microscope, X-ray
diffractometer, differential scanning calorimeterand rapid
viscosity analyzer. Results: Under the control of the following
conditions, electric field with intensities << 2.5 V/cm could
increase pullulanase activity, accelerate the hydrolysis, induce
the pores and cracks on the granule surface. increase the relative

crystallinity, increase the gelatinization temperature and reduce
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the pasting viscosity of waxy rice starch. However, electric field
with intensities =5 V/em could cause the partial inactivation of
pullulanase and reduce the hydrolysis efficiency, and
consequently caused less change of the relative crystallinity and
pasting viscosity. Conclusion; The strengthening effect of the e-
lectric field treatment on pullulanase hydrolysis of waxy rice
starch mainly affected pullulanase activity, but has no significant
effect on the structure of starch.
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Figure 1 Effect of the intensity of the electric field on

the content of reducing sugar
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Figure 2 Effect of the electro-assisted hydrolysis on

the SEM image of waxy rice starch
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Figure 3

Effect of the electro-assisted hydrolysis on the XRD pattern and relative crystallinity of waxy rice starch



E#i# 3 FUNDAMENTAL RESEARCH

Wi kEAL . — A BT, € M AR X 25 B B AR 3R vE R
SERGAT I P, e IR L5 A il o5 ) e i s 1, 1R B
1E DSC ik b B S 80 4k 16 B2 A4S (6 H/Ji*j]ﬂ Abdorreza
SEUURTE L VG R TE R 1 R Ak TR RS L B IR A R E Y e
)T = e W S Y < R P P O
B T T B (AR . XA REem Y
TP T AR 25 o D B R AR X 2 R IKBIR BN L E E AR
L5 T 0 P T BE /0N B T o s R TR EE*ZIW’H%TS'Z%L”‘B%E‘J
Tt i A0 P U LB A 2 S SO AL IR 8

571"4%7?6?5?1%“?a’ﬁ"‘éﬂﬂﬂ%ﬁ*ﬁhﬂﬂﬁéﬁﬁ_f'?Ha
05 98 WA Bt A2 5 0 5 B BTS2 0 1) AR P R R
WAE 80 CAAT . BEA MR 134T . 56 ZAI&%M“{jEW
SR IR R R A B AL UL BB WE R — IR B E S W

BE 2498 | 20225 7 A | a5V

12.5 V/em ----- 10.0 V/em ----7.5 V/em
—-— 5.0 V/iem 2.5 V/em - --0.0 V/em

JELHE By

50 55 60 65 70 75 80 85 90
Lz
Temperature/ C

B 4 3 4 8 B A 2T A4S R e A DSC w1 &, 69 % m
Figure 4 Effect of the electro-assisted hydroly51s on the

DSC curves of waxy rice starch
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Table 1 Effect of the electro-assisted hydrolysis on the DSCparameters of waxy rice starch
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Figure 5 Effect of the electro-assisted hydrolysis on the

RVA curves of waxy rice starch
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Table 2 Effect of the electro-assisted hydrolysis on the RV Aparameters of waxy rice starch
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