46

FOOD & MACHINERY F 41 EESH BE 2861 | 2025F 8 A | ARSHIM

DOI:10.13652/j.spjx.1003.5788.2024.80251

i & 2 FE AL IE X B R B KIEM A
5 T e #F 15 BY 52 M

T H- - W =
FEHE & F B¥=o
LAWY H AR 2= BE VL9 AR 211168)

BE(HHIRA L L 2HmARNEREREHEMS AR Ym [FElddames XALAH8 Ao FRE
BR S EMABED A TAREEREFMN AT R, AAFET L LB A8 R 2 REn M5 il
B [ BERISAZE L 2ZHBARGENAL, AR MBS U AHERET L L 2BARE HEHBREABES
AR R RS SH BLAR AT 4 B K 2.70% 3 n B 22.67% ; Ak R A A K 12.41% 3 n £3925% . [ g ] 4 &
ZEHNENEREREDEMEARBTRARES 0, AARESHUEHERET LG ZHAEE AL TIRRE S
HBERPHRD, GREFHBERTORDEBRBIRTELGRENTHERASLRER, L LG 20T RHG
BN RS REL>RERPEHOMAN ST RERK,

KB A G2 AN AR RSN

Effects of pullulanase treatment on the structure and

function properties of waxy corn starch

SHI Xueping YU Fang JIANG Caiyun
(Jiangsu Vocational Institute of Commerce, Nanjing, Jiangsu 211168, China)

Abstract: [ Objective] To investigate the effects of pullulanase treatment on the structure and functionality of waxy corn starch, providing
theoretical guidance for regulating starch debranching modification. [ Methods] The effects of pullulanase treatment on the structure and
functional properties of waxy corn starch are systematically studied using scanning electron microscopy, X-ray diffraction, relative
molecular weight and distribution, apparent amylose content, and digestibility tests. [ Results] Compared with untreated starch, after
pullulanase treatment, starch solutions of different mass fraction rearrange to form a relatively ordered aggregated structure containing B-
type crystallinity, with the relative crystallinity increasing from 2.70% to 22.67%. The resistant starch content increases from 12.41% to
39.25%. [Conclusion] Pullulanase treatment significantly affects the structure and functional properties of waxy corn starch. After
pullulanase treatment, starch in high mass fraction solutions is more likely to aggregate and rearrange into ordered aggregates during the
enzymatic process compared to starch in low mass fraction solutions. This delays the catalytic effect of pullulanase on starch, resulting in
high molecular weight starch in high mass fraction solutions.
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Figure 4 Apparent amylose content of starch at different

stages of pullulanase enzymatic hydrolysis
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Figure 5 X-ray diffraction relative
crystallinity of starch after aging at different

stages of pullulanase enzymatic hydrolysis
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Table 2 Digestibility of starch after enzymatic hydrolysis

and aging
FE i RDS SDS RS
WMS-R 79.00£1.19*  8.59+1.44° 12.41+1.04¢
S1%-6 h-DR 67.9241.54"  443+£130°  27.6442.09°
S1%-12 h-DR  59.064+2.56°  6.994+3.76"  33.94+1.92°
S1%-24 h-DR  54.5342.18°  6.33+3.61"  39.1542.69°
S6%-6 h-DR 68.43+2.16"  3.98+£239"  27.5941.62°
S6%-12 h-DR  64.244136° 5.1240.71°  30.63%=1.97"
S6%-24 h-DR  55.354234° 53941.66°  39.25+2.11°
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Figure 6  Structural transformation model of starch during pullulanase treatment
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