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B-GALACTOSIDASE/ Bacillus licheniformis DSM 13/

TRANSGALACTOSYLATION / GALACTO-OLIGOSACCHARIDE

The screening of eight strains of bacteria, such as Pediococcus spp. and
Lactobacillus spp. revealed that Bacillus licheniformis DSM 13 could produce the
highest amount of B-galactosidase enzyme for lactose hydrolysis. The homodimeric -

galactosidase of B. licheniformis DSM 13 was encoded by lacA gene (2055 bp), with a
translated protein sequence of a theoretical molecular mass of 78.85 kDa. When the

lacA gene was cloned into plOHisFLAG vector, the recombinant plasmid
(pOJBlilacA2) was gained and could be over-expressed in Escherichia coli TOP10. The
recombinant B-galactosidase could be purified by affinity chromatography using Ni
Sepharose 6 fast flow column to become apparent homogeneity. The purified enzyme
had a specific activity of 271.3 U/mg proteins. The optimal pH and temperature of -
galactosidase for both o-nitrophenyl B-D-galactopyranoside (0NPG) and lactose
hydrolysis were 6.5 and 50°C, respectively. The Ky, values for lactose and oNPG were
169.4 and 13.7 mM, respectively; it is strongly inhibited by the hydrolysis products,
i.e. glucose and galactose. Monovalent ions (Na* and K*) in the concentration range
of 1-100 mM as well as di-valent metal cations (Mg?*, Mn®*", and Ca®") at the
concentration of 1 mM slightly activated the enzyme. This enzyme could be used

efficiently for lactose hydrolysis; however, the transgalactosylation potential of this



enzyme for the production of galacto-oligosaccharides (GOS) from lactose was found
to be low, with less than 10% (w/w) of total sugars obtained, when the initial lactose

concentration was 200 g/L.
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