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Production of Lignin Degrading Enzymes and Decolorization of Dye Compounds by
White-rotting Fungi Coriolus hirsutus LD-1
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ABSTRACT: The present research was undertaken to investigate the activities of ligninolytic enzymes and
dye-decolorization capabilities of white-rotting fungi Coriolus hirsutus 1LD-1. The isolated white-rotting fungi
(Coriolus hirsutus LD-1) produced laccase (16,388.9 U/L) and manganese-dependent peroxidase (19.81 U/L)
but it did not produce lignin peroxidase. When the isolated fungi was incubated with the treatment of dyes
for 8 days, the rates of decolorization of remazol brilliant blue R and bromophenol blue were 70.2% and
98%, respectively. The activity for manganese-dependent peroxidase was low, whereas that for laccase was
very high. Moreover, the laccase was more effective to decolor when compared to manganese-dependent
peroxidase. The results suggested that laccase of Coriolus hirsutus LD-1 might be playing an important role

in the decolorization of the dyes.
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Fig. 1. The formation of brown-zone by ligninolytic
enzyme in guaiacol medium®. (* Induline 0.2%, Guaiacol
0.01%, Agar 1.5%/ L)

Table 1. Colored zone width(CZW) of 23 species of
wood-rotting fungi

No. Strains isolated CzZw

(mm)
LD- 1 Coriolus hirsutus KACC 500148 78
LD- 2 Phallus sp. 14
LD- 3 Volvariella bombycina KACC 7736 -
LD- 4 Daedalea dickinsii KACC 500118 70
LD- 5  Pleurotus abalonus KACC 28
LD- 6 Morchella esculenta KACC 500271 -
LD- 7 Cordyceps nutans KACC 500169 -
LD- 8  Hericium erinaceum KACC 7528 20
LD- 9 Pholiota adiposa KACC 7969 45
LD-10  Hydropus sp. KACC 7636 25
LD-11  Stropharia rugosoannulate KACC 7674 32
LD-12  Callistosporium sp. KACC 7607 16
LD-13  Phellinus sp. KACC 7537 34
LD-14  Leucoagricus bresadolae KACC 7675 25
LD-15  Cordyceps militarius KACC 7845 -
LD-16  Lentinus edodes KACC 500044 10
LD-17  Fomes fomentarius KACC 500023 -
LD-18  Coriolus brevis KACC 500061 7
Laetiporus sulphureus vax. miniatus
LD-19 KLZCPCO ggomghu ' )
LD-20  Microporus affinis KACC 500099 -
LD-21  Fomitella fraxinea KACC 500020 14
LD-22  Lampteromyces japomicus KACC 500057 12
LD-23  Coriolus hirstus KACC 500066 8
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Table 2. Extracellular enzyme activities of the strains of
wood-rotting fungi

Laccase MnP LiP

No. Strains (U/L) (U/L) (U/L)

Coriolus hirsutus KACC

LD-1 e 16,3889 19.81 0
LD- 4 ?gzgf;zéea dickinsii KACC 16111 0 0
LD-11 Iitg)g’é”;‘éé“g“”””mm 2150 4155 0
LD-18 ggggﬁ“s brevis KACC 43081 0080 0
LD-20 ggigggg"”‘s affinis KACC 4105 0 0
LD-21 Fomitella fraxinea KACC 133 0016 0O
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Fig. 2. Decolorization of bromophenol blue(A) and remazol
brilliant blue R(B) by LD-1. Note the halo-zone formed
after mycelial growth.
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Fig. 3. UV-visible spectra of RBBR according to the
culture ages of LD-1. The spectra were taken with a
Shimadzu UV-3100 spectrophotometer.
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Fig. 4. Dependence of dye decolorization on the laccase
and MnP activities of LD-1. Cultures were collected and
the decolorization of RBBR(H), and the activities of
laccase(@) and MnP(®) were determined as described
in the text.
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Fig. 5. UV-visible spectra of BB according to the culture
age of LD-1. The spectra were taken with a Shimadzu
UV-3100 spectrophotometer.
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Fig. 6. Dependence of dye decolorization on the laccase
and MnP activities of LD-1. Cultures were collected and
the decolorization of BB(H), and the activity of laccase

(@) and Mn-peroxidase(4) were determined as described
in the text.
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