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ABSTRACT : Breeding of Lentinula edodes generates a number of hybrid strains that are subject to evaluation
for good traits for the mushroom production. As an effort to understand biochemical properties of the hybrid strains,
this study tried to develop a fast and easy method for comparison of the ability of producing extracellular laccase
among hybrid strains of Lentinula edodes. For this aim, we estimated the effect of media types and chromagenic
chemicals on the detection of extracellular laccase in seven hybrid strains of L. edodes. When Remazol Brilliant Blue
R (RBBR) dye was used for chromagenic reaction, the detection of the enzyme activity was feasible both in the solid
and liquid media containing not potato dextrose but malt extract as a nutrient component. When guaiacol was used
for chromagenic reaction, the detection of the enzyme activity was feasible both in the solid and liquid media con-
taining either potato dextrose or malt extract as a nutrient component. Malt extract-based liquid culture with RBBR
or guaiacol in 2 ml microfuge tube allowed us to economically and quantitatively detect and compare the enzyme

activity within 3 days among the tested hybrid strains of L. edodes.
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B 7} %o] It Garyf and Marka, 1981; Leatham and
Stahmann, 1981; Ohga and Rosey, 2001; Zhao and Kwan, 1999).
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Fig. 1. Examples of the detection of extracellular laccase activity produced by Lentinula edodes on solid media plates containing
different dyes and nutrients. A, PDA containing RBBR without inoculation; B, PDA containing RBBR with inoculation; C,
MEA containing RBBR without inoculation; D, MEA containing RBBR with inoculation; E, PDA containing guaiacol without
inoculation; F, PDA containing guaiacol with inoculation; G MEA containing guaiacol without inoculation; H, MEA containing

guaiacol with inoculation.

PD broth
+ Guaiacol

ME broth
+ Guaiacol

PD broth
+ RBBR

ME broth
+ RBBR

Fig. 2. Examples of the detection of extracellular laccase activity produced by mycelia of Lentinula edodes in 30 ml of liquid
media containing different dyes and nutrients in 50 ml plastic tube. A, control without inoculation; B, with inoculation.
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Table 1. Detection of extracellular laccase enzyme activity produced by the mycelia of hybrid strains of Lentinula edodes grown on
solid media plates (PDA and MEA) and in 2ml microfuge tube containing 1.5 ml liquid media (PD broth and ME broth)
with guaiacol or RBBR chemical dye using either visual inspection or absorbance values measured by a spectrophotometer

Strains Guaiacol RBBR Guaiacol RBBR

PDA MEA PDA MEA PD broth ME broth PD broth ME broth
P033 D" D N N 1.07+0.28” 1.69+£0.07 0.24+0.06 1.37+0.33
P041 D D N N 0.57+0.14 0.91:£0.09 0.08+0.02 1.01£0.29
P048 D D N N 1.1740.27 1.59+0.27 0.140.10 1.15+0.33
P064 D D N N 1.11+0.21 1.61£0.11 0.11+0.02 1.23+0.18
P082 D D N N 0.04+0.03 0.030.04 0.08+0.01 0.16£0.07
P136 D D N N 0.55+0.14 1.5120.03 0.11£0.07 0.88+0.35

1 . . .
)D: Colored or clear zone is visible.

?N: Clear zone is not visible.
*Mean of absorbance values +standard error.



AN

52 i

xg

2 A e FaL g TEe] Ak 548 olslist
7] 918+ shte] Al=2A widetT7+] laccase E480] S-S
H|wale WEa 7HAg BHS BASRE AR g vl
A9] A3} GMEZ O] laccase B HEol vX= Gk
ZA} HlaakAT), AR 9 HAHR] B A] WA A|oFo]
Remazol Brilliant Blue R(RBBR)Y 7d-$-& potato dextrose
3 BT} malt extract A3+ HIXIE AREShs Ao] EAHA
7+ FAPE M ks Al E9] laccase B HE©] §olakint.
GuaiacolZ A0 7 AMES= 7495 potato dextrose
’J-3F malt extract /34 WIX] 25 AIE2] laccase 4 7
Zo] g-0]3l3t}. 2 ml microfuge tubeZ ©]-8-3F A vk Wt
-2 RBBR®} Guaiacol =5 malt extract AE-Hj=]ollA] 3
ghol] ¥ w7 Al X2 laccase B4 HET A HH

HaE 7hs Al Sl

=)

o

Lo

dAe| =2
B QTR SPRIAER BY/1N A 28] o]
Fol2l 29
anasd

Christian, J. and Andrzej, M. 2000. Laccase activity tests and
laccase inhibitors. J. Biotechnol. 78:193-199.

Couto, S. R. and Herrera, J. L. T. 2006. Industrial and biotechnological
applications of laccases: A review. Biotechnol. Advan. 24:500-513.

Garyf, L. and Marka, S. 1981. Studies on the laccase of Lentinus
edodes: Specificity, localization and association with the develop-

o2
oft

ment of fruiting bodies. J. Gen. Microbiol. 125:47-157.

Kiiskinen, L.-L., Ratto, M. and Kruus, K. 2004. Screening for novel
laccase-producing microbes. J. Appl. Microbiol. 97:640-646.
Leatham, G. and Stahmann, M. A. 1981. Studies on the laccase of
Lentinus edodes: specificity, localization and association with the
development fruiting bodies. J. Gen. Microbiol. 125:147-157.

Leonowicz, A. Cho, H. -S., Luterek, J., Wilkolazka, A., Wojtas-
Wasilewska, M., Matuszeska, A., Hofrichter, M., Wesenberg, D. and
Rogalski, J. 2001. Fungal laccase: protpertiers and activity on
lignin. J. Basic Microbiol. 41:185-227.

Nagai, M., Kawata, M., Watanabe, H., Ogawa M., Saito, K.,
Takesawa, T., Kanda, K. and Sato, T. 2003. Important role of fungal
intracellular laccase for melanin synthesis: purification and charac-
terization of an intracellular laccase from Lentinula edodes fruit
bodies. Microbiol. 149:2455-2462.

Nagai, M., Sato, T., Watanabe, H., Saito, K., Kawata, M. and Enei, H.
2002. Purification and characterization of an extracellular laccase
from the edible mushroom Lentinula edodes, and decolorization
of chemically different dyes. Appl. Microbiol. Biotechnol. 60:
327-335.

Ohga, S and Royse, D. J. 2001. Transcriptional regulation of laccase
and cellulase genes during growth and fruiting of Lentinula edodes
on supplemented sawdust. FEMS Microbiol. Lett. 201:111-115.

Ryu, W. Y., Jang, M. Y., and Cho, M. H. 2003. The Selective
Visualization of lignin peroxidase, manganese peroxidase and
laccase, produced by white rot fungi on solid media. Biofechnol.
Bioprocess Engineering 8:130-134.

Srinivasan, C., D’Souza, T. M., Boominathan, K. and Reddy, C. A.
1995. Demonstration of laccase in the white rot basidiomycete
Phanerochaete chrysosporium BKM-F1767. Appl. Environ.
Microbiol. 61(12): 4274-4277.

Zhao, J. and Kwan, H. S. 1999. Characterization, molecular cloning,
and differential expression analysis of laccase genes from the
edible mushroom Lentinula edodes. Appl. Environ. Microbiol.
65(11):4908-4913.



