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Abstract 

Functional sugar and alcohol, such as D-tagatose, xylitol and D-arabitol, are important 

and widely used in food and therapeutics industries due to having sweetness similar to 

sucrose, low calorie content compared to sucrose, and capability to be absorbed slowly by the 

human digestive tract. In addition, functional sugar alcohol has been used as a promising 

feedstock for biosynthesis of some value-added products. Since the past decades, functional 

sugar alcohol has been biosynthesized from different biomass-derived substrates including 

glucose, xylose, raw glycerol, and mixed sugars obtained from biomass hydrolysates. Due to 

the many advantages of biosynthesis, such as economically competitive, environmentally 

friendly, easy to carry out, the biosynthesis of functional sugar alcohol has attracted 

widespread attention. In this presented study, the typical process of biosynthesis was 

introduced firstly, then the biosynthesis strategy based on multi-scale biocatalysis system 

engineering including gene/enzyme scale, cell scale, bioreactor scale, etc., were presented. 

Therefore, the system network can be formed on the basis of different scales engineering 

methods which can guide the industrialization process. In the end, the biosynthesis of 

D-arabitol, xylitol, D-tagatose, and 1,3-propandiol were described in details based on our 

previous research works. 
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