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Synthesis of Salidroside by Coupling Immobilized Glycosyltransferase and

Sucrose Synthase

ZONG Weiyong DOU Wenfang

(School of Life Sciences and Health Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] This study aimed to develop a catalytic system utilizing immobilized enzyme coupling
glycosyltransferase for the synthesis of salidroside. [Method] The prokaryotically expressed glycosyltransferase
UGT85AF8 and sucrose synthase GmSUS were immobilized on nickel-chelated polyacrylic acid resin. The
immobilized UGT85AF8 was used to catalyze tyrosol glycosylation, and the immobilized GmSUS was used for
the regeneration of uridine diphosphate glucose (UDPG). The reaction system conditions, including temperature,
pH, enzyme loading, and substrate concentration, were optimized. The reusability of immobilized enzymes was
investigated, and salidroside was separated and purified via the macroporous resin LSA-30. [Result] Under
optimal conditions, the reaction for 12 h achieved a salidroside titer of 11.87 g/L. Moreover, the average molar
conversion rate was 88.47% in six consecutive reaction batches. After purification, the purity of salidroside
exceeded 99%, with a crystallization recovery rate of 51.49%. [Conclusion] The immobilized enzyme coupling
catalytic system demonstrates promising potential for industrial-scale production of salidroside.
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Schematic diagram of UGT85AF8 and GmSUS coupling for salidroside synthesis
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Table 1 Enzymes used in this study

it ke U GeneBank & 3% 5
UGT73B6 Rhodiola rosea AY547304.1
RrUGT33 Rhodiola rosea MF674558.1
UGTS85A1 Arabidopsis thaliana NM 102089.5
UGT73C5 Arabidopsis thaliana NM 129235.4
UGTS85AF8 Ligustrum robustum MZ734610.1
GmSUS Glycine max NM_001250596.2
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Fig.2 HPLC results of the glycosylation product of tyrosol

catalyzed by five glycosyltransferases
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Table 2 Enzyme activities of crude enzyme solutions and

immobilized glycosyltransferases

HBGE NG 70/ T e A R RS T/
(U/mL) (U/g)
UGT73B6 <0.01 0.10+0.01
RrUGT33 <0.01 0.11£0.01
UGTS85A1 0.11+£0.01 1.50+0.07
UGT73C5 <0.01 0.46+0.05
UGTS85AF8 1.1440.02 10.06+0.10
SUMO-UGTS85AF8 1.28+0.02 11.66+0.08
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Fig. 3 SDS-PAGE results of UGT85AF8 and SUMO-UGT85AF8
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