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Research Progress in Raw Starch Degrading Enzymes
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Abstract: Raw starch degrading enzymes (RSDE) refer to amylases that can directly degrade starch granules below the
gelatinization temperature of starch. The enzymes have broad application prospects because they can degrade starch
without gelatinization, which reduces the energy consumption of starch processing and the production cost of starch-based
products. However, not all amylases can directly act on starch granules, and not all ungelatinized starch can be hydrolyzed
by amylases. It is of great significance to review what is currently known about the action mechanism of RSDE on starch
granules. This review systematically summarizes the mechanism underlying the hydrolysis of starch granules by RSDE from
the perspectives of starch type and RSDE type and elaborates on the action mode of RSDE on starch. Thereafter, this review
outlines the sources of RSDE and analyzes the factors affecting RSDE activity, such as amylase action conditions, metal
ions, and starch granule-associate protein. Finally, it summarizes the application of RSDE in the starch industry. This review
provides a basis and new ideas for the further development and application of RSDE.

Keywords: raw starch degrading enzymes; starch granules; hydrolysis mechanism; influencing factors; application
DOI:10.7506/spkx1002-6630-20240608-048

hE S TS231 WHERbRERG: A Y EgT: 1002-6630 (2024) 24-0316-12
513k

TR, BREEAR, XYL AT AR B T SR [T]. &AL, 2024, 45(24): 316-327. DOI:10.7506/spkx 1002-6630-
20240608-048. http://www.spkx.net.cn

NING Ke, ZHANG Haoran, ZHAO Kai. Research progress in raw starch degrading enzymes[J]. Food Science, 2024, 45(24):
316-327. (in Chinese with English abstract) DOI:10.7506/spkx1002-6630-20240608-048. http://www.spkx.net.cn

VERY B ELBEVE Y AN SCREVE AR A, R AEAT M A 0 A A HEAT SO DASR e LT REAR I . VERT I

BEEUH: BRiLEBRRESDH (LH2020C062)
E—EERA: T (1999—)  (ORCID: 0009-0009-3661-8236) , %, HitWistd:, W5 iEmiby: 51T 2%,

E-mail: 1301807606 @qq.com

SEEELR A 8Pl (1974—)  (ORCID: 0000-0002-3157-7975) , B, ##%, #t, WF5E)7 1A Ve E S5in THLH,

E-mail: zhaok @hrbcu.edu.cn

AR KA BRI, WK & A B B s SRR . DA B e W A R . B R AT oA
T 0T E R BN VG, U A M g AT T N JrE R — A IR BRI T . RS TE R
ek H 3. 2024-06-08



XA ERA

E6oill=

2024, Vol.45, No.24 317
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Fig.1  Hydrolysis of starch granules
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Fig.2  Schematic diagram of the binding of starch granules to RSDE
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Fig.3  Structures of two types of amylase”**
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