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Abstract. Laccase activities were found after GLC analysis of culture
liquid of mycelium extractGanoderma lucidungrown on malt extract
medium with or without inducers. These laccase enzyme (ELG.3.2
paradiphenol: oxygen oxidoreductase) catalysis the tigidand poly-
merization of aromatic compounds in the presence of madeanygen.
Laccase activity in the malt extract medium had on pH 3—4 aasl stable
from pH 3-10 during 24 hr at room temperature. This enzymewidé
substrates specificity on hydroquinone, methoxy-sultetitmonophenols
and aromatic amines. The laccase activity was found only @@tnpounds
having a redox potential lower than 0.5 mV. The highest agtivas ob-
tained with methoxy, methyl-substituted p-hydroquinond aromatic di-
amines. Some activity also occurred with the aliphatic conmals 3, 5—
cyclohexadiene-1, 2-diol.
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1 Introduction

Laccases (paradiphenol: oxygen oxidoreductases) araigeddby Ganoderma lu-
cidum Laccases were able to catalyze the oxidation of a rangeoofamic and aro-
matic substances by the removal of electrons with the cornaats reduction of oxygen
(Oy) to water [1]. Fungal laccase are generally active at low phies (pH 3). Lac-
cases are glycoproteins with molecular weight of 50—-130Ti2 carbohydrate moiety
of themajority of laccases consists of mannddeacetylglucosamine, and galactose
and constitutes about 45% of the protein mass in laccasekof prigin [2]. Fun-
gal laccases have lower carbohydrate contents (10-20%actases from the basid-
iomyceteP. eryngithe carbohydrate moieties are 1 and 7%, whereas in laccases f
C. fulvocinereandB. cinereacarbohydrate contents are 32 and 49%, respectively, i.e.
are high for fungal laccases [3]. Many researchers think#nbohydrate moiety of the
molecule is responsible for the stability of the proteinkgliz: deglycosylation of lac-
case fromGanoderma lucidueompletely inhibited the activity [4]. Laccases belong to
the class of blue oxidases and contains four copper atoneoies, distributed three
different typesl[5]. The type 1 site is responsible for imsadblue colour of the enzyme
due to maximum absorbance to 605 nm; type 2 and type 3 sitepoie, two copper
centers and it is responsible for a band near 330 nm. The aptEmperature range of
the fungal Laccase activity is 3G to 60°C [2].

Cybermethrin. Molecular formula : C 12H19CIoNO3.

The IUPAC name is (RSk-cyano-3 phenoxy benzyl (IRS)-cis, trans-3-(2,2-chlongi)r
2,2-cyclopropane carboxylate, in C.A usage (RS) cyano (3wphe phenyl) methyl
(IRS)—cis, trans 3-(2,2-dichloro ethyl cyclopropane castate. The acute oral LD 50
is: for rates 300—412 mg/kg. It is a slight skin irritant, ddreye irritant and can cause
skin sensitization [6]. It is relatively toxic to honey bees

Endosulfan. Molecular formula: CgHgO3S.

The IUPAC name is 1,4,5,6,7,7-hexa chloro- 8,9,10 trinarbeen, 2,3-xylene dimethyl
sulphite, endosulfan is a mixture of 2 sterio isomers; akh@osulfan, endosulfan(l),
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the acute LD 50 is for rates 80-110 mg tech (in oil)/kg. Thetaclermal LD 50 for
rabbit is 359 mg/kg. It is highly toxic fish but, in practicade) should be harmless to
wild life and honey bees

2 Materials and methods

Ganoderma lucidurwvas collected from the Department of Microbiology. Anbil&h
malingam College and Research Institute, TNAU, Trichirap&imilnadu, India.

Cultivation

Inoculate the mature@anoderma lucidunculture to 500 ml of sterilized malt extract
medium in 1000 ml of conical flask. It was incubated at@%or 5—7 days. This culture
was used for enzyme assay.

2.1 Enzyme assay

The collected cultures were filtered through muslin clotd aantrifuged at 500 rpm
for 25 min. The supernatant was used for enzyme assay. Thg aEsixture con-

sisting of 5 ml of 0.1M Guaiacol in 0.1M Sodium phosphate butt pH 6.0., 0.1 of
enzyme source was added to the mixture and incubated for 5 e absorbance
was determined at 412 nm; one unit is equivalent to changbsarhance of 0.10 per
min [4].

Determination of chemical pesticides detoxification

The degradation of chemical pesticides were identified tsylio@id 0.4% of Cyper-
methrin and Endosulfan were prepared by mixing 0.04 ml ofdsatfan and Cyper-
methrin in 10 ml of double distilled water. The pure cult@anoderma lucidunvas
inoculated into pesticide containing container. In 15 dafysme intervals the sample
was harvested and for performing Gas Liquid Chromatogra@hy).
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GLC analysis

The concentration of the reactant and the cross-couplioguyats were determined
using GLC (Gas Liquid Chromatography), (Chemito Model 386tlid, Integrator;
Shimadzu Model CR3A). The column was a 3% OV 1718-100mesh & Irb cm)
for Endosulfan and 3% Dexi/300. 100-120 mesh (0.7% th5 cm) for Cypermethrin
was used. The GLC parameters and mobile phase are listeal. belo

Mobile phase
Nitrogen Gas 40 ml/min
Zero air 30 ml/min
Hydrogen Gas 15 ml/min
Calculation

Weight of Technicak Area of Sample
Weight of Sample< Area of Technlcaf<

Purity

Operational procedure for GLC

The required column was fitted in the port 3% OV 17 m, 80—-100mi&sn x 0.05) for
Endouslfan and 3% Dexi/300; 100-120 mesh (0.75 rath5 mm) for Cypermethrin.
Then the required temperature in the injection port, detegiort and oven was setted.
Open the carrier gas (Mobile phase) Nitrogen at 40 ml/mimeTwas allowed for the
instrument to show the ready lamp. Then open the zero air atl88in. Hydrogen
cylinder was opened and the flow rate was maintained at 15iml/fgnition switch
was pressed. Then integrator was switched on. After theyrksawp was on 2ul of
sample was injected into the injector port. The peak getggutiin the integrator. The
printed chromatogram was collected and calculated by Lesieg printed.
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3 Results and discussion

The growth on malt extract broth showed oyster like mycelgnowth after 14 day

of incubation.Ganoderma lucidurproducing laccase enzyme was assayed. The assay
revealed that the extra cellular laccase accounted ne@®¥yofthe total medium. The
laccase was found to gradually accumulate in the mycelilom 8" day onwards.
(Table1)

Table 1: Laccase enzyme assay.

Days of sampling OD value at 412 nm

8 1.09
10 1.10
12 1.11
14 1.12
16 1.13
18 1.14
20 1.15
Control 1.00

The toxic concentration of pesticides varied accordindpéosubstitute groups. The
amount of Cypermethrin and Endosulfan were found to be dsedeahen th&ano-
derma lucidumwas added to the malt extract medium containing the pesscidhe
analysis of sample at regular intervald"(@sh, 30", 45" days) in GLC showed that
the pesticide concentration has increased to a non-toxé thie to the degradation
activity of white- rot fungi. The laccase secreted by theanigm thus played an impor-
tant role in degrading the pesticideGanoderma lucidunproducing laccase enzyme
had shown the degradation activity on Cypermethrin (Tahle 2)

The present study had shown that at the initial stage, thesrdration of endosulfan
was 4.86%. After 15 days of incubation, the concentratioBredosulfan was reduced
to 3.65%, Endosulfan concentration was analyzed dh &id 4% days was 1.76%
and 1.20% respectively. The result revealed that the cdratem of endosulfan was
reduced gradually by activity of laccase enzyme (Table 3).
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Table 2: Degradation of Cypermethrin by laccase enzyme.

Days Concentration of Cypermethrin
percentage isanoderma lucidum

0 5.49

15 2.76

30 1.26

45 1.12

Table 3: Degradation of Endosulfan by laccase enzyme.

Days Concentration of Endosulfan percent-
age inGanoderma lucidum

0 4.86

15 3.65

30 1.76

45 1.20

In recent years the pesticide pollution is a major problerthabthe biodegradation
of pesticide has gained importance, environmental polutvere neutralized by this
biodegradation methodology. The work has been focusededdfgradation of pesti-
cides like Endosulfan and Cypermethrin by laccase f@amoderma lucidunfd]. All
the findings made were correlated with the majority of peicetoxification find-
ings. This work was carried out only at laboratory scale aadl loe extended to the
field level to effectively and economically control the agidtural pollutant like chemi-
cal pesticidesGanoderma lucidunproduces a type of copper containing extracellular
enzyme called laccases. Which are capable of oxidizing damesticide containing
phenolic compound, the production of laccase enzyme irhbsais increased during
the mycelial developmerRleurotus spp.is a white-rot basidiomycetes fungus, com-
monly called oyster mushroom. It is able to degrade recalditaromatic compound
like polychlorinated biphenyl polycyclic aromatic hydesbon or pentachlorophenol
in liquid culture [1]. In nature it grows well on differentpge of lignocellulosic mate-
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rials converting them into more digestible and protein@red substances suitable for
use as animal feed. Artificially it can be cultivated in maftract medium for its char-
acters. The result reveal that the fungus has capabilityegfatiation pesticides that
by secreting the enzymes laccase and this study is helpirptoit the extracellular
laccase enzyme fro@anoderma luciduni2] for the bioremediation of pesticide con-
taminated agricultural lands. Further studies are reduoetandardize the technology
for effective utilization.
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