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Abstract

Project Code: MRG5180295

Project Title: Biochemical and molecular characterization of laccase from
thermo-tolerance shiitake mushroom (Lentinula edodes) and their
ability to decolorized synthetic dyes
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Division of Biotechnology, Faculty of Agro-industrial Technology,
Rajamangala University of Technology Isan, Kalasin Campus

Email: piyananchomnawang@yahoo.com

Mentor: Asso.Prof. Sanha Panichajakul, Ph.D.
Department of Biotechnology, Faculty of Technology,
Khon Kaen University
Email: sanhapanichajakul@yahoo.com

Project Peroid: 3 years (May 2008-May 2011)

The objective of the present study was to determine the optimal conditions for
laccase production by thermo-tolerance shiitake mushroom (Lentinula edodes) hybrid in
submerged culture, isolation, purification and characterization of laccase, and the
utilization of the purified enzyme for decolorization of dyes. Laccase was isolated from the
culture filtrate of Lentinula edodes strain KMUH1. Crude and purified laccase has optimum
pH 3.0-5.0 and 30-60 0C as the optimum temperature. The pH stability of laccase was
stable at pH 5.0 and the thermal stability was determined by incubating the enzyme at pH
5.0 37 0C for 16 hours. The effects of metal ions and inhibitors on laccase activity were
tested by using ABTS as the substrate. The enzyme was strongly inhibited by 1 mM
HgCl, (60%) and was completely inhibited by 0.05 mM sodium azide and 0.1 mM L-
cysteine. Substrate specificity was determined at the optimum pH for each substrate.
ABTS, syringaldazine and 2,6-dimethoxyphenol were oxidized by laccase. Pyrogallol and
guaiacol had the lowest activity enzyme. Veratryl alcohol and tyrosine were not oxidized.
ABTS had the lowest Km and syringaldazine had the highest Vmax values. Homogeneous
preparation of laccase from the culture filtrate of this fungus has been achieved using
ammonium sulphate precipitation, anion exchange chromatography on DEAE and gel

filtration chromatography on Sephadex G-100. The method gave 28 purification fold with



41% recovery of the enzyme activity. The laccase was concentrated and partially purified
by ammonium sulphate precipitation, ultramembrane filtration, ion-exchange
chromatography and gel filtration and its molecular weight determined by sodium dodecyl
sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) was about 60,000 Dalton. The
optimum pH for the decolonization of dyes was 5.0- the same as the optimum pH for
oxidation of ABTS. Laccase was effective in the decolorization of chemically different
dyes-triphenyl methane (bromophenol blue, crystal violet, phenol red and fucisine),
anthraquinone (indigo) and azo dyes (methyl orange), without any mediators. Laccase
decolorized dyes depending on laccase concentration, incubation time and dyes

concentration.

AMAN: Biochemical and molecular characterization, Laccase, Shiitake mushroom,

Decolorized synthetic dyes



	1
	2
	3
	4
	5
	6
	7



