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Summary

Glycosyltransfer reaction catalyzed by the thermostable a-galactosidase purified from Pyc-
noporus cinnabarinus was investigated by the application of high performance liquid chromatogra-
phy to detect the reaction products.

The a-galactosidase was proved to catalyze galactosyltransfer reaction in the hydrolysis of
melibiose, raffinose and stachyose, and to produce galactooligosaccharides corresponding to
manninotriose, stachyose and verbascose, respectively, as the main transfer products.

In the action of the a-galactosidase on p-nitrophenyl a-D-galactoside, it was observed that the
enzyme catalyzed galactosyltransfer reaction as well as hydrolytic reaction, and that in the
presence as acceptors of lactose, sucrose, maltose, glucose, galactose and mannose, the enzyme
could transfer the galactose liberated from p-nitrophenyl a-D-galactoside to respective sugars.
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Fig. 1 Separation of sugars by high per-
formance liquid chromatography.
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Fig. 3 Chromatograms of the
products formed by the action of
the enzyme on melibiose.

The reaction mixture consist-
ing of 0.2ml of 0.2M melibiose,
0.2 ml of 1/30M phosphate buff-
er (pH 5.5), and 0.1 m] of enzyme
solution (0.164 units) was incu-
bated for 0.5, 3, and 24 hr at 37°C.
The mixture was filtered
through a 0.45 pm Millipore
filter and 10l of the mixture
was injected. Experimental
details for HPLC were the same
as in Fig. 1. Glc, glucose; Gal,
galactose; Mel, melibiose.

Fig. 5 Chromatograms of the
products formed by the action
of the enzyme on raffinose.
The reaction mixture and
experimental condition were
the same as in Fig. 3, except
that raffinose was used instead
of melibiose. Gal, galactose;
Suc, sucrose; Raf, raffinose.
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Fig. 4 Time course of the hydrolysis of melibiose
with the enzyme.

The amounts of melibiose (Q) and glu-
cose plus galactose ( @ ) were determined by
HPLC, and those of glucose ( B ) and galac-
tose ( ®) by enzymatic method.
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Time course of the hydrolysis of raffinose
with the enzyme.

The amounts of raffinose ( {7 ), sucrose
( A ) and galactose ( @ ) were determined
by HPLC, and those of galactose ( ® ) by
enzymatic method.
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action of the enzyme on stachyose.

The reaction mixture and experimental condi-
tion were the same as in Fig. 3, except that
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Chromatograms of the products formed by the

stachyose was used instead of melibiose.

galactose; Suc, sucrose; Raf, raffinose; Sta,

stachyose.
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—~ Fig. 8 Time course of the hydrolysis
g of stachyose with the enzyme.
E 20 ¢ The amounts of stachyose (A ),
N raffinose ([J), sucrose ( A)
T and galactose ( @ ) were deter-
g:” 10F mined by HPLC, and those of
. galactose ((®) by enzymatic
: " . L | ) method.
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Fig. 9 Chromatograms of the products
formed by the action of the enzyme on
0.01M (a) and 0.2M (b) pNPGal.

The reaction mixture consisting of 0.2
ml of 0.01M or 0.2M pNPGal, 0.2ml of
1/30M phosphate buffer (pH 5.5), and 0.1 m]
of enzyme solution (0.164 units) was
incubated for 24 hr at 37°C. 20xl of the
mixture was injected. Gal, galactose.
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Fig. 10 Chromatograms of the products
formed by the action of the enzyme on
pNPGal in the presence of glucose (a)
and lactose (b).

The reaction mixture consisting of 0.2
ml of 0.2M pNPGal, 0.2 ml of 1/30M
phosphate buffer (pH 5.5), 0.1m] of 1M
glucose or lactose and 0.1 ml of enzyme
solution (0.164 units) was incubated for
24 hr at 37°C. 10gl of the mixture was
injected. Glc, glucose; Gal, galactose;
Lac, lactose.
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