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Abstract



Seven strains of bifidobacteria
(Bifidobacterium longum BCRC 15708, B.
longum BCRC 14634, B. longum B6, B.
infantis BCRC 14633, B. breve BCRC 11846,
B. bifidum BCRC 14615, and B. adolescentis
BCRC  146087) were evauated on
-galactosidase producing ability in a flask
system with B. longum BCRC 15708 showing
the highest production of B-galactosidase and
the highest specific activity. Further study with
B. longum BCRC 15708 reveded that lactose
and yeast extract, respectively, were the best
carbon source and nitrogen source for the
B-galactosidase production. After 16 h of
fermentation, a maximum [-galactosidase
activity of 18.6 U/ml was found in medium
containing 4% lactose, 3.5% yeast extract,
0.3% K,HPO,, 0.1% KH,PO,4, 0.05% MgSO;,
7H20 and 0.03% L-cysteine at an initial pH of
6.5and at 37°C.

B-gaactosidase from B. longum BCRC
15708 was first extracted by ultrasonication
then purified by Q Fast-Flow chromatography
and gel chromatography on a Superose 6 HR
column. These steps resulted a purification of
15.7-fold, ayield of about 29.3% and a specific
activity of 168.6 U mg™ protein. The molecular
mass was estimated to be 357 kDa by
Native-PAGE. The purified enzyme was sable
at temperature up to 40°C and at pH values of
6.5-7.0. K, and Vs for this purified enzyme
were noted to be 0.85 mM and 70.67 U/mg,
respectively. B-galactosidase was activated by
Na’ and K* up to 10-fold and inhibited by Fe*,
Fe**, co®, cu®, c&*, zn®*, Mn®" and Mg™.
Furthermore, adthough glucose, galactose,
maltose, or raffinose exerted little or no effect
on the B —gaactosidase activity, lactose and
fructose inhibited the enzyme activity. The
effect of lactose on the enzyme activity for
OPNG is probably a case of competitive
inhibition.

B. longum BCRC 15708 grown in a 5-L
jar fermenter showed that the inoculum size
(1-30%), culture temperature (24-42°C), the pH
of medium (4.5-7.5), the agitation speed (5-200
rpm), lactose content(1-10%) and yeast extract
content (0.5-6.5%) would al affect the

B-galactosidase production. In general, it was
found that the growth and production of
[3-galactosidase increased as the inoculum size
increased. With 20% inoculation of test
organism in a medium containing 4% lactose
and 35% vyeast extract, a maximum
-galactosidase activity of 36.7 U/ml and a
maximum transgal actosylation activity of 0.49
U/ml could be achieved in 10 h of fermentation
if the pH value of culture medium, the agitation
speed and the cultivation temperature were
controlled a 6.5, 100 rpm, and 37 C ,
respectively.

Galacto-oligosaccharides  (GOS) were
efficiently produced by p-galactosidase from B.
longum BCRC 15708. GOS production
increased with increasing lactose concentration.
A maximum GOS production of 30.1% (w/w)
of total sugars was achieved at 56.8% lactose
converson with 40% of initia lactose
concentration a pH 6.8 and 45 C .
Tri-saccharides were the mgjor types of GOS
formed, accounting for more than 92% of the
total GOS produced in the reactions. The
presence of galactose and glucose a the
concentrations encountered near maximum
GOS greatly inhibited the reactions and
reduced GOS yield by as much as 20% and
15% respectively.
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