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ABSTRACT

Ling-Zhi mushroom (Ganoderma lucidum), a famous medicinal mushroom,

was found to produce o-galactosidase (EC 3.2.1.22). The second week fruiting

bodics of G. Jucidum strain Le were extracted with phosphate-buffered ' saline in the

ratio of 1:5 g/ml then the crude extract was assayed and investigated 'for-'soma '

characteristics of c-galactosidase. The result showed that the second week ﬁ'ui_ting

bodies produced the a-galactosidase in amount of 0.40 U/m! and the enzyme showed -

optimum activity at pH 6.0 and was stable between pH 3.5-10.0. - The optimum -

temperature of the enzyme was 70°C and half of the enzyme activity remained at 78°

C for 1 hour. The Michaelis-constant (K., ) of the enzyme for - p-nitrophenyl-o-D-




galactopyranoside was 0.34 mM. The crude a-galactosidase activity was strongly
inhibited by Ag’, Hg®', Fe*, p-chloromercuribenzoate and galactose. When p-
hiu-cphenjrl-u-ﬂ-galactopymnoside was incubated with the enz_‘,ime,' tm':. '
oligosaccharides were detected by HPLC. This indicated that the enzyme catalyzed a
transgalactosylation reaction.

The a-galactosidase was purified from the crude extract of mushroom fruiting
bodies by ammonium sulphate precipitation and column chromatographies of DEAE-
Sepharose and Con A-Sepharose . The final enzyme preparation m:]uhltad One major
band in SDS-polyacrylamide gel electrophoresis corresponding to a molecular mass of
56 kDa. A native mass of about 249 kDa was estimated by gel filtration of FPLC,
suggesting four identical subunits of the enzyme molecule. Its N-terminal ammn acid
sequence was similar to that of Mortiereila vinacea. The purified enzyme exh:tbltedthe
optimum pH and temperature at 6.0 and 70 °C, respectively. The enzyme vi;';s.ful_l}r |
stable to heating at 70°C for 1 hour and stable in the pH range of 35100, It
hydmlyzed p-nitrophenyl-a-D-galactopyranoside (K,=0.26 mM) hut scarceljr
hydrolyzed o-nitrophenyl-a-D-galactopyranoside. It also hydmlyzed mahbmse,
raffinose and stachyose. The purified enzyme activity was strongly 1|_J]_J.ib1ted by Ag',
He*, Fe*', p-chloromercuribenzoate and galactose. The Enz;-me z&so caﬁlyz&d the
transgalactosylation reaction which synthesized melibiose as a main pmduﬂ. |

Myecelia of the G. Jucidum strain Ls were cultured in hqmd madium cnntannng |
1.0% soybean meal, 0.6% peptone, 0.15%(NH,),SO4, 0.05% MgSQ.‘.‘?H;G_' and l.l}'%

KH,PO;, initial pH 5.6, at ambient temperature (28:+2°C) on rotary shaker of 150 rpm



Wi

for 28 days. The result showed that the mycelia produced highest activity of an
extracellular a-galactosidase at 21" day of the cultivation period with the amount of
0.16 U/ml or 0.70 U/mg protein, The induction experiments were performed for higher
production of the o-galactosidase. Initial pH of the media (4.0-10.0), essential
composition of the medium as a component of carbon source (soybean meal, rice meal,
cassava meal, wheat bran, chitin, raffinose, melibiose, glucose and galactose), the
carbon source concentration (0-5.0%) and nitrogen source (peptone, (NH4):HPO,,
NH4Cl, (NH4),S04, NaNO; and urea) were examined. The o-galactosidase activity is
dependent on the composition of the growth media, and amount of the enzyme was
approximately increased to 2.8 folds in the medium containing 5.0% soybean meal and
0.6% peptone at initial pH 6.0, cultivation for 21 days at the ambient temperature,
Crude a-galactosidase in the culture medium was determined for some
properties. The enzyme had optimum mﬁﬁw at pH 5.0 and temperature of SG;C. It
was stable between the pH range 3.5-10.0 and temperature ofzswc; The K value
for p-nitrophenyl-ct-D-galactopyranoside was 0.59 mM, The enzyme awuwty was '

also inhibited by Ag*, Hg?", p-chloromercuribenzoate, iodoacetate and galactuse
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