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Research Progress of Sucrose Isomerase in Isomaltulose Production
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Abstract: Isomaltulose is a new multifunctional sweetener and an internationally recognized safe
sucrose substitute. Isomaltulose has wide application prospects in the medicine and food industries.
Sucrose isomerase (Slase) is the most effective biological enzyme reagent for the production of
isomaltulose by biological transformation. This review briefly presents the physiological
characteristics of isomaltulose as well as the existing problems in its production. The source,
three-dimensional structure, catalysis mechanism, rational design of high efficient enzymes and
heterologous efficient expression of Slase were discussed in detail. In addition, the wide application
of cell and enzyme immobilization in the production of isomaltulose was then introduced. Finally,
the application of Slase in isomaltulose production was prospected.

Keywords: sucrose isomerase, immobilization, isomaltulose, heterologous expression, rational

design
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Fig. 2 Hydrolysis and isomerization of sucrose isomerase
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Table 1 Heterologous expressmn of sucrose isomerase

E. rhapontici NX-5 B. subtilis WB800 5.2 U/mL

P. dispersa UQ68] Y. lipolytica 95 7.43 U/mL [39]
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Table 2 Molecular modification of sucrose isomerase
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Table 3 Isomaltulose productlon by immobilized cells or enzymes

Recombinant E. coli @@E@iﬂ‘@jﬁ 30d V‘]{%ﬁ‘(ﬁ {3 [16]
E.rhapontici NCPPB 1578 T B R 3 £ 3 75 ] 8 625 h [33]
Erwinia sp. D12 T 5 TR & 4 3 50~60 TEA 7 W ks e [50]
Erwinia sp. D12 T B R £ 1 53~59 480 h R FFIF 1 [51]
Recombinant E. coli TH: 58 TR £ L 2 >83 40 d N AR 3RS P [52]
lﬁ;fﬂét Klebsiella sp. 1.X3 TR Eh AU 4 >87 - [53]
Klebsiella sp. K18 T 8 1R 3 £ 3 62.5 - [54]
P. rubrum CBS574.77 T B TR £ 1 89~94 - [55]
S. plymuthica ATCC15928 rh s 2 4 i >90 g 42 d [56]
S. plymuthica ATCC15928 I AR T R 94 ) 155 d [57]
S. plymuthica ATCC15928 T IR 6 AU 3 >70 oty 7 d [58]
E. rhapontici NX-5 IR0 2 IR T T A L 3 1R 95 R 114 h [13]
Erwinia sp. D12 fif 35 - 1 i 60 - [59]
Y. lipolytica R N BT B R Eh A B 96 - [61]
& & 1k Pantoea dispersa o BR— 3G I A 3 1k = P 15 WIe A e [62]
1 Pantoea dispersa TR T SR AR T A R 88.4 AR 10 AT R FF 61%1 P [63]
Klebsiella sp. 1.X3 TR £h AU 4 = = [64]
Klebsiella sp. 1.X3 I A R - _
B. pumilus 70 RO R B 130 T A TR 87.8 = [65]
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