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Abstract: The purpose of this study was to investigate the effects of different structures of corn starch (high
amylose corn starch, normal corn starch, and waxy corn starch) on the processing quality of dough. The
rheological properties, thermal properties, microstructure and physicochemical properties of gluten proteins
in the simulated dough of corn starch were determined. The results showed that the viscoelasticity of the
high-amylose corn starch mock dough was significantly higher than that of the normal/waxy cornstarch mock
dough, which was attributed to its non-gelatinization and highly filling characteristics. Waxy corn starch
significantly inhibited the thermal aggregation of gluten proteins through competitive water absorption,
resulting in a relatively loose structure of the dough after heat treatment. The results of molecular weight
distribution and intermolecular interactions also confirmed that waxy corn starch mainly inhibited the
formation of high molecular weight gluten proteins by hindering the crosslinking of disulfide bonds, leading
to the transition of gluten proteins from a rigid a-helix to a disordered B-turn structure. This study helps to
gain a deeper understanding of the interaction mechanism between starch and gluten proteins, and provides a

reference for improving the processing quality of flour products by regulating the structural characteristics of
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starch.

Key words: corn starch; gluten proteins; rheological properties; thermal properties; microstructure
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Fig.1 Temperature scan results of different types of corn starch simulated dough
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Fig.2 The thermal properties of different types of corn starch simulated dough
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simulated dough, respectively.
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Fig.3 SEM images of different types of corn starch simulated dough after heating
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Note: The red and green sections represent gluten and starch granules.
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Fig.4 CLSM images of different types of cornstarch simulating dough after heating
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Note: (A): Non reducing conditions, (B): reducing conditions; M represents the standard molecular weight; 1, 2 and 3 represent
ordinary corn starch simulated dough, high amylose corn starch simulated dough, and waxy corn starch simulated dough, respectively.
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Fig.6 SDS-PAGE map of gluten protein in simulated dough of different types of corn starch




ﬁ%HWM%%mmf
wEmT (p ez

$£32%5 2024 F F6H

2.6 ZREMHH i
A5 1 — GG K T LU 5 ) B4 - a1 Al R BT AL LS

P MU, oSER pbfi ke SUIL, JUAHLAE 34%/247, Fan Ling SEONT p-
iF. K7 A~B Bk THERE MR FTIR St mmme  ITE o m MUFRERAE 29%~34% 0, 540
Wz 1A 10 S A B SR FE K 1 600~ 1700 cm™! JEZA AR HEAS— B0 Wi I T R G 1T VAT 18 A 2 11 )
Rb, BRI P C—O DUHE ( 70%-~ 85% ) At C o~ SRBEAR T TR T b 1T AT A i B OK B
TN (10%~20% ) SF R MRS R, WipE 7 A P DR B RS a-BRHEAN BT B-
Wi, Sor T AR e R o . 3 R 4T FEAA TN FERIAEE R, ) B-HE £ 4 AR B A
SMEREI AL, RN P R SR, . MERERBRIT, K ATHE S I K e X
ENL N A o RS AP LR Y T 57 2 R SRR A G, 500 F R g R
4k R TE M TP R At e Ak s EG
£1 ARAEAEWENADTEASEA - RENSBOTL

Table 1 Changes of secondary structure content of gluten proteins in simulated dough of different types of corn starch
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Note: Different lowercase letters in the same row indicated that there were significant differences in the secondary structure of gluten
protein of different types of corn starch simulated dough (P<0.05).
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Fig.7 Secondary structure analysis of gluten protein in simulated dough of different types of corn starch
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