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ABSTRACT

One hundred and sixty four of basidiocarps collected from decayed and rotted wood
in Chiang Mai and Chiang Rai Provinces were induced to form mycelia by cultivation on
the Pointing’s modified medium containing 0.02% (w/v) polymeric dye (Poly R-478) at
30°C. Among 113 isolates, 42 of them were able to grow at 37°C.  Among these, 21 were
able to form halo of decoloration on Poly R-478 plate. The efficiency of ligninolytic fungi
screening method by observing decoloration of Poly R-478 was suitable for laccase
producing strains because it showed high positive strain ratio and low missing ratio as 76%
and 14%, respectively. Comparing with the well-known lignin degrading white rot fungi,
Phanerochaete chrysosporium ATCC 34541 and Coriolus versicolor IFO 30388, 8 isolates
of ST40, TP7, TP16, NP14, NP21, NP26, NP27 and RC3 showed almost the same
growth rate and Poly R-478 degrading capability. The isolate NP21. which was identified to
be Lenzites sp., was selected for further study due to its high level of laccase activity up to
2.96 unit/g substrate when cultivated on rubber wood chips and there was no report about

laccase production from Lenzites sp.
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Lenzites sp. NP 21 produced 2.2 and 8.0 units// in basal medium broth containing
0.02% (w/v) Poly R-478 and 0.025% (w/v) lignin powder, respectively. The presence of
0.025% (w/v} veratryl alcohol and 0.05% (w/v) Tween-80 showed an induction effect on
laccase production which was increased up to 104 unit//. Addition of 4% (w/v) of peptone
solution into solid substrate increased the enzyme production up to 5.69 unit/gram substrate
when cultivated at 37°C for 5 d. The laccase production was increased to 9.43 unit/g

substrate when 150 UM of CuSO, was added.

Laccase was purified by using CM-cellulofine and DEAE-cellulose column, and
Sephadex G-100 gel filtration chromatography. The molecular weight of purified enzyme

was 65 kDa. The purification factor obtained was 893 folds with 49% recovery yield.

The acti{fity of purified laccase was stable up to 450(3, and was decreased when the
temperature was higher than 45°C. The thermal half-life at 55°, 60°, and 65°C were 130,
70, and 33 min, respectively. The optimal pH range was between 3.5 to 4.5, with a peak at
pH 4.0. It showed high stability between 3.5 to 9.0 after incubation at 4°C for 24 hrs. The
enzyme was completely inactivated by 1 mM of sodium azide and HgCl,. Poly R-478 and
lignin powder were demonstrated to be potentially competitive inhibitors for laccase
activity. Laccase showed the highest oxidation when using 2,6-dimethoxyphenol (DMP) as

a substrate.

Pulp bleaching by the purified laccase using 0.2 g of eucalyptus oxygen delignified
kraft pulp (ODKP) and 10 mg / gram pulp of 1-hydroxybenzotriazole (HBT) with 5
units/gram pulp of enzyme in 20 mM sodium citrate buffer pH 4.0. After incubation at
37°C for 12 hrs, the purified enzyme could increase the brightness from 78.8% to 80.5%,

while without mediator, the brightness was changed from 78.8% to 79.5%.
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