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Research Progress on Preparation and Application of Isomaltulose

XU Bingzheng"", XU Zongxi', ZHANG Jian', WANG Lingmei', LIANG Yusi

(1.Qingdao Langyatai Group Co., Ltd., Qingdao 266400, China;
2.Hotel Management Institute, Qingdao Binhai University, Qingdao 266555, China)

Abstract: Isomaltulose is a multifunctional novel sweetener with promising applications in the food industry. Three
production methodologies for isomaltulose, including microbial bioconversion, enzymatic transformation, and plant genetic
engineering approaches is systematically examined in this review. Special emphasis is placed on its distinctive health-
promoting properties, including low glycemic response, slow digestibility, prebiotic effects, reduced cariogenic potential,
cognitive enhancement, antioxidative capacity through lipid peroxidation inhibition, and anti-inflammatory activities.
Furthermore, the current market landscape of isomaltulose is analyzed, and the major challenges currently faced, including
excessively high production technology costs and limitations in industrial-scale development are discussed. A novel
approach integrating big data technology with synthetic biology for the development of new isomaltulose production
processes is proposed. The serves as a scientific reference for future research endeavors, applications, and commercial

exploitation of isomaltulose is provided.
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Fig.1 Molecular structure of isomaltulose
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Table 1 Expression of Slase coding genes in Escherichia coli
. SR RERE HAERALR EREYE MEER(K O ORIREE(K )ME L
Slasefe i . fefdpH
(kDa) (c) (%) (U/mg) (1/s) (mol/L) (mol/L/s)
Erwinia sp. Ejp6172 - 40 5.0 80.3 118.87 - 69.28 -
Kleb%egf fé‘?,’f,,]”c”l" 35 6.0 66 351 - 76.0 0.62
Pantoea dispersa UQ68 JI'®! 66 30~35 5.0 91 562 - 40 1.79
Klebsiella pneumoniae NK33%! 67 30 6.0 76.8 2362 - 42.7 -
Enterobacter sp. FMB-1%! 70 30 5.0~6.0 78 - - - -
Erwinia rhapontici NX-524 66 30 5.0 87 - - 257 -
Serratia plymuthica AS9™") 65 30 6.0 76 957.5 992.8 30.1 33.0
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Table 2 Research on cell immobilization for the production of isomaltulose
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ST LR TR 3 R I 1 () B T s o, AESEAR
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I LA FL R 5 2R T Y R S A TR PR AR A . AR R
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