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Table 1 Known structures of GOS produced by microbial enzymes from lactose
Microorganism Known structures of GOS
Streptococcus thermophillus™ B-D-Gal(1,6)-D-Gle, B-D-Gal(1,6)-D-Gal, B-D-Gal(1,3)-D-Gle, B-D-Gal(1,2)-D-Glc
Aspergillus oryzae!” B-D-Gal(1,6)-B-D-Gal(1,6)-D-Glc, B-D-Gal(1,4)-B-D-Gal(1,6)-D-Glc, B-D-Gal(1,6)-Lac, B-D-Gal

(1,4)-Lac, B-D-Gal(1,3)-Lac; B-D-Gal(1,6)-B-D-Gal(1,6)-D-Lac, B-D-Gal(1,3)-B-D-Gal (1,6)-D-Lac;
B-D-Gal(1,6)-[B-D-Gal(1,6)],-Lac

Bacillus circulans™ B-D-Gal(1,3)-D-Glc, B-D-Gal(1,6)-D-Gle, B-D-Gal(1,2)-D-Glc; B-D-Gal(1,4)-Lac, B-D-Gal(1,6)-B-D-
Gal(1,2)-D-Gle, B-D-Gal(1,4)-B-D-Gal(1,3)-D-Glc, B-D-Gal(1,6)-Lac, B-D-Gal(1,4)-B- D-Gal(1,2)-
D-Gle, B-D-Gal(1,2)-B-D-Lac, B-D-Gal(1,4)-B-D-Gal(1,6)-D-Gle, B-D-Gal(1,6)-B-D-Gal(1,3)-D-Glc

Bifidobacterium bifidum (pH4.2~4.5)®7  B-D-Gal(1,3)-D-Glc, B-D-Gal(1,6)-D-Glc, B-D-Gal(1,6)-D-Gal; p-D-Gal(1,3)-Lac, B-D-Gal (1,6)-D-
Lac, B-D-Gal(1,2)-p-D-Gal(1,6)-D-Glc; B-D-Gal(1,3)-B-D-Gal(1,3)-D-Lac; B-D-Gal (1,3)-[B-D-Gal
(1,3)],-Lac; B-D-Gal(1,3)-B-[D-Gal(1,3)]5-Lac; B-D-Gal(1,3)-[$-D-Gal(1,3)],- Lac

Bifidobacterium bifidum (pH6.8)!'"! B-D-Gal(1,6)-D-Gal, B-D-Gal(1,3)-D-Gle, B-D-Gal(1,3)-D-Gal; B-D-Gal(1,6)-D-Lac, B-D-Gal(1,3)
D-ac; B-D-Gal(1,6)-B-D-Gal(1,6)-D-Lac; B-D-Gal(1,6)-[B-D-Gal(1,6)]»-Lac
Lactobacillus reuterit'") B-D-Gal(1,6)-D-Gle, B-D-Gal(1,6)-D-Gal; B-D-Gal(1,6)-D-Lac, B-D-Gal(1,3)-D-Lac
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Recent progress on galacto-oligosaccharides synthesis by microbial
B-galactosidase——A review

Lili Lu, Zhengyi Li, Min Xiao"

(State Key Laboratory of Microbial Technology, National Glycoengineering Research Center, Shandong University, Jinan 250100, China)

Abstract: Galacto-oligosaccharides are among the most promising non-digestible oligosaccharides that are recognized as
prebiotics. Commercial GOS are synthesized from lactose using the transglycosylation activity of B-galactosidase from
microorganisms. The structure of GOS varies with different enzyme source. The oligosaccharide yields of GOS produced

by natural enzymes are generally 20%~45% and they could be improved by artificial enzyme. Reaction conditions also

have effect on the oligosaccharide yield. Using enzymes in water-hydrophobic solvent mixtures or reverse micelles may
improve the yield to some extent. GOS can be large-scale synthesized by packed bed reactor, plugflow reactor or mem-
brane reactor. The glucose and lactose in the GOS products can be removed by using chromatography, enzyme oxidation,

nanofiltration

membrane or microbial fermentation.
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