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Physico-chemical properties and branch structure of the waxy rice starch
modified by using compound enzymes
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ABSTRACT: Objective To improve the physico-chemical properties and processability of waxy rice starch.
Methods The molecular structure of waxy rice starch was modified by the combination of a-amylase and branching
enzyme, with waxy rice starch as receptor and different amylose (wheat, corn, rice) or maltose as donors. The
branching, solubility, gelatinization and aging properties of waxy rice starch before and after modification were
determined. Results The dual-enzymatic modification could obviously enhanced the branching degree of waxy rice
starch; Comparison to native waxy rice starch, the modified waxy rice starches were easier to be gelatinized, and the
gelatinized paste excellent better uniform and transparent. The thermodynamic property of the modified starch was
studied using a differential scanning calorimetry. It indicated that the modified starches showed no endothermic peak.
This might because the long chains in the starch crystalline were destroyed, thus forming a high number of short

chains; Compared to native waxy rice starch, the solubility of the modified waxy rice starches increased to obtain

EE&WB: HEARE¥IE4(31771933), 776 Tl K2 Ebr& /B8 H (QLUTGIUZ014)

Fund: Supported by National Natural Science Foundation of China (31771933), and International Cooperation Foundation of Qilu University of
Technology (QLUTGJUZ014)

ETES: SN, L, Bz, WL A SN, REATE T M O TE AT AR W Ak S M RE . E-mail: guolizhuyuer@163.com

*Corresponding author: GUO Li, Ph.D, Professor, State Key Laboratory of Biobased Material and Green Papermaking, School of Food
Sciences and Engineering, Qilu University of Technology, Shandong Academy of Sciences, Jinan, Shandong Province 250353, China, E-mail:
guolizhuyuer@163.com



5 20 3]

&

BRE, A DEHREBEIRKRIER 7 3L 450 B AP RERE 5T

6767

soluble starch. Conclusion Adding the donor substance to the glutinous rice starch and modifying the starch by the

complex enzyme can increase the branching degree and short chain number of the modified starch, and prepare the

modified starch with good physicochemical properties.
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Fig.1 The branching degree of waxy rice starch before and after
enzyme modification using 'HNMR analysis
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Table 1 The solubility of native and modified waxy rice starches
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Fig.2 The thermodynamic property of the modified starch
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