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Abstract
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Glycosidases are enzymes which can be applicable to carbohydrate bioengineering by

using either their specific hydrolytic activity or their reverse hydrolytic activity. This study aims to
search for novel plant glycosidases and to isolate and characterize one such enzyme. Screening
of six glycosidases namely: N-acetyl-f-D-glucosaminidase, a.-D-mannosidase, o-D-galactosidase,
[-D-galactosidase, o-D-glucosidase and B-D-glucosidase from 59 Thai plants showed that the
highest enzyme activity was a-D-mannosidase in the seeds of Albizia procera Benth. The a-D-
mannosidase (EC 3.2.1.24) was purified to apparent homogeneity by ammonium sulfate
fractionation, DEAE-Cellulose, Butyl-Sepharose, Sephacryl S-300 HR, and Con A Sepharose
chromatography. It had a native MW of 320 kDa when analyzed by gel filtration, and an
isoelectric point of 4.9. Analysis using SDS-PAGE and 2-dimensional gel electrophoresis
revealed that the enzyme contained subunits of 110 kDa and 120 kDa. Study with various p-NP-
glycoside-substrates indicated that the enzyme showed by far the highest activity for p-NP-o-D-
mannoside with the K, value of 1.2 mM. The enzyme showed a pH optimum for p-NP-o.-D-
mannoside, ranging from pH 3.8-pH 4.6, and was stable up to 60 OC. It exhibited pH stability at
5.0-7.4 after incubation at 37 0C for 5 h. CaCl,, MgCl,, and KCN, ZnCl, and EDTA did not have
any significant effect on the enzyme activity with p-NP-a-D-mannoside. Transmannosylation
activity was observed when the enzyme was incubated with D-mannose or p-NP-[]-D-mannoside
as mannosyl-donor and methanol, or ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, 1-
pentanol, 2-methyl-1-propanol, 1-hexanol, and 1-heptanol, as mannosyl-acceptor. Short-chain
primary alcohols gave better yields of alkyl mannosides than long-chain primary alcohols, and
secondary alcohols gave poorer vyields. Analysis using HPLC suggested that the enzyme
displayed reverse hydrolysis activity for oligosaccharide synthesis. The enzyme properties may
be applied to identifying the functional roles of carbohydrates in biological systems or to

synthesizing oligosaccharide or glycosides used in food and pharmaceutical industry.
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