8 2016, Vol.37, No.16 iz XL EEAR

WG Vo 0 5 R 25 TORDIVEER T2
B LR A

FEMM, JUBRE, HRR, TKERTE, X
GRS A R i S AEY TRES ARG, R & R TRESORWE FE o, TR % FH 471023)

B DLTKIER A JEURE,  SCHIIE VA 25 2 i A Sl b B PR A AT 45 45 1) 07 KR 4% Tk Py, B8 T Bk
TR RS TS Re-TEREERINE . A MG L ERAN IR RGN 2L B I [ X Bt e A 45 S
SR IE A TR 366 - B2 i 4% TR BT Ve 0 T 2B 50 A7 TRk . SR s BT . X R AT S A 25
M EAOOT FTRPE TS ARG RAFHET TR S 00T SREW, & TR RET S
MR KR AR RS E8% i iR a-TE M BEANINET Ulg, WEA & SERARAINE 10 Ulg. WA & 2R/
9 ho ERAEFMT, ERPIEEMEEN16.84%. L KIEMAE SBHELI)S, HIEERTER T B 2R
A REER, RIS S5 2 A A T FOR e AR R S5 VL R REE R s FORPTIMETER IS LG TR % . & (E
TR, bR R RUHAS I 4> B 9117.07. 140.69. 153.03 “CHI1 858.12 )/g, M T F KIEWER .

R TEHs HE R R PUMEER: SRS

Optimization of Preparation Process for Corn Resistant Starch with Psychrophilic Pullulanase and Analysis of Its Properties
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Abstract: In this research, corn resistant starch was produced by autoclaving treatment combined with psychrophilic
pullulanase hydrolysis, and starch slurry content, the amounts of heat a-amylase and psychrophilic pullulanase, and
psychrophilic pullulanase reaction time were optimized for the enhanced production of corn resistant starch through
orthogonal array experiments. Then, the crystal structure characterization and formation mechanisms of resistant starch
were investigated by using the scanning electron microscope (SEM), X-ray diffraction (XRD) and differential scanning
calorimeter (DSC). It was found that the optimum parameters for resistant starch preparation were as follows: corn
starch slurry concentration, 18%; thermostable alpha-amylase dosage, 7 U/g; psychrophilic-pullulanase dosage, 10 U/g; and
reaction time, 9 h. The yield of resistant starch was 16.84% under these conditions. The crystal structure of resistant starch
belonged to the V-type, which was different from that the A-type crystal structure of raw starch. Compared to raw starch,
the resistant starch showed higher phase onset temperature (117.07 C), peak temperature (140.69 ‘C), end temperature
(153.03 "C) and phase change enthalpy (1 858.12 J/g), respectively, resulting in better thermo stability.
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Fig. 1  Effects of starch slurry content, starch slurry content,
the amounts of heat g-amylase and psychrophilic pullulanase, and

psychrophilic pullulanase reaction time on resistant starch yield
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Fig.2  Scanning electron micrographs of corn native starch and
resistant starch
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Fig.4  DSC curves of corn native starch and resistant starch
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