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Abstract

In the last years degradation of aromatic compounds by white-rot fungi has been intensively studied. Several studies
revealed the abilities of the white-rot fungus Pleurotus ostreatus to degrade a variety of polycyclic aromatic
hydrocarbons in liquid culture as well as in a semi-natural substrate. In the present study, two isolates of P. ostreatus
(P50, P421) and a sample of P. ostreatus collected from Chitila woods were evaluated for their ability to use crude-oil
as a source of carbon. The P. ostreatus samples were inoculated in plates with crude oil (Iml) spread on the entire
carbon free mineral salt medium (MSM) surface and in plates with pieces of filter paper soaked in crude oil and placed
around the inoculum. Two weeks after, the culture media were completely covered by mycelium. These results indicated
that both isolates of P. ostreatus as well as P. ostreatus originated from Chitila forest were able to utilize the crude oil

as a source of carbon and energy in their metabolism.
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INTRODUCTION

Polycyclic aromatic hydrocarbons, relatively
abundant, may persist in the environment
affecting animals and aquatic organisms due
to their carcinogenic and mutagenic properties
(Clemente et al, 2001; Cerniglia and Suther-
land 2001). Bioremediations is a natural pro-
cess that can accelerate degradation of hydro-
carbons-contaminated waste into non-toxic
residues by bacteria and fungi. During biore-
mediation, microorganisms utilize chemical
contaminants in the soil as an energy source.

This process is based on microbial enzyme
activities (Philip et al, 2005). Biological me-
thod provides the best solution for oil polluted
environment remediation using the ability of
indigenous microorganisms from soil to
convert oil into harmless substances (Perelo,
2010). Different strains of bacteria in biore-
mediation such as Bacillus sp., Pseudomonas
sp., Micrococcus sp., Vibrio sp. (Ijah and
Antai, 2003) or fungal isolates of Aspergillus
sp., Alternaria sp., Penicillium sp. and Fusa-
rium sp. displayed highest ability for biode-
gradation of aromatic hydrocarbon-contami-
nated soil (Chaudhry et al., 2012). Mycore-
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mediation, which is the use of the mushroom
in the remediation of various polluted media,
has demonstrated positive results, verified by
scientists. Pleurotus ostreatus, Pleurotus
tuber-regium, Irpex lecteus or Lentinus sp.
have been used in the bioremediation of
engine-oil polluted soil, crude oil contami-
nated soil and chemically polluted soil
(Bezalel et al., 1996a; Adenipekun and Fasidi,
2005; Adenipekun, 2008; Ogbo and Okhuaya,
2008; Okparanma et al., 2011). Particularly,
the white-rot fungus Pleurotus ostreatus have
the potentials to degrade polycyclic aromatic
hydrocarbons (Sack and Gunther, 1993; Vyas
et al., 1994; Okparanma et al., 2011). There-
fore, the goal of this study was to evaluate the
potency of Pleurotus ostreatus for the growth
on minimal salt media (MSM) with crude oil
as carbon source.

MATERIALS AND METHODS

Inocula preparations. A sample of P. ostrea-
tus collected in 2012 from Chitila woods and
two isolates of P. ostreatus, P50 and P421
kindly provided by dr. Ioana Tudor were used
in experiments. For mycelia production a well



grown mushroom from the Chitila forest was
selected and a gill portion was taken using a
sterile forceps and inoculated on Potato
Dextrose Agar (PDA) or 2 % malt extract
broth media plates under aseptic conditions.
In the case of the two isolates of P. ostreatus,
segments of 5 mm from the culture media
were taken and placed on the same media as
those described above. The samples were
incubated at 25°C for a week. The mycelia
grown on the media surface were used for the
following experiments.

Evaluation of P. ostreatus growing poten-
tial on culture media with crude-oil added.
Crude oil used for this study was obtained
from the Petroleum Refinery, Ploiesti. To
evaluate the crude-oil degradation potential of
P. ostreatus, mycelia inoculum were taken
from the culture media and placed on carbon
free mineral salt medium (MSM) prepared
according Bhattacharya et al., 2012 (g/l: 0.5
(NH4)2HPO4; 0.8 KH2P04; 03 MgSO4.7H20;
0.055 CaCl,.2H,0; 0.004 ZnSO4.6H,0; 0.07
CuSOy4; 0.2 yeast extract; 1 ml Thiamine
2mg/ml; pH 6 ). The crude oil was added to
the medium surface in the following ways:

a. 1 ml crude oil spread on the entire
MSM medium surface using a sterile
glass baguette;

b. Sterile filter paper pieces (20x10 cm)
soaked in crude oil and placed around
the inoculum.

The control was prepared on 2% malt extract
media without pollutant. Three replicates of
each experimental variant were made for the
P. ostreatus samples. All the Petri dishes were
incubated at 27 C for 14 days. Every day, the
radial growth of mycelia (in cm) was
measured and extrapolated as growing
percentage to culture plate diameter (9 cm).

RESULTS AND DISCUSSIONS

In this work, a sample of P. ostreatus collec-
ted from Chitila woods and two isolates
named P50 and P421 were used, in order to
evaluate the potency of fungal pure culture
samples for the growth on minimal salt media
(MSM) with crude oil as carbon source. Two
weeks after experiments initiation, in the
samples which contained the filter paper
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soaked in crude oil mycelium growth of both
isolates was faster (89% P50; 80% P421)
(Figure 1) compared with the treatments
which the crude oil was spread on the entire
media surface (69% P50 and 75.5% P421
respectively) (Figure 2).

Figure 1. P. ostreatus mycelia growth on MSM
medium with filter paper in crude oil P50 (a), P421 (b)
and P. ostreatus originated from Chitila forest (c)

Figure 2. P. ostreatus mycelia growth on medium
covered with oil: P50 (a), P421 (b) and P. ostreatus
originated from Chitila forest (c)

The same situation was observed at the P. os-
treatus mushroom collected from Chitila woods
(Figures 1 and 2): the rate of mycelium growth
was 78% on the filter paper with crude oil
treatment and 67% in the plates with the
medium surface completely covered with oil.
The observations extended for another two
weeks revealed that mycelia covered comple-
tely the media surfaces treated with filter
paper soaked in oil (Figure 3). Effectively, the
mycelium covered the filter paper and has
been extended to the plate edge.

Figure 3. Mycelia growth of P50 (left) and P421 isolates
(right) on filter paper with crude oil four weeks after
Assessment of fungal growth a month after,
showed that both P421 and P50 mycelia almost
covered the medium surface (Figure 4).



Figure 4. Mycelia growth of P50 (left) and P421(right)
on crude oil covered culture media, four weeks after

These results show that the tested P. ostreatus
samples had about the same growth potential
on media supplemented with crude-oil (Figure
5). All P. ostreatus tested grew on carbon free
minimal salt media treated with oil but the
mycelium growth was considerably reduced
when the oil was applied on entire surface on
the medium compared to growth on media
partially treated with oil.

| Mycelium growth on
medium with filter paper
treated with oil

m Myceliumgrowth on
medium surface covered

Chitila

P50 P421 P.ostreatus

by oil

Figure 5. Mycelium growth of P. ostreatus on MSM medium treated with crude-oil

Apparently, in the first phase, the radial growth
of mycelium was inhibited at higher concen-
tration of oil. It has been demonstrated that the
tolerance of mycelia of various species of
Pleurotus of the pollutant which served as
treatments in some studies, varied (Adedokun
and Ataga, 2006). Ogbo et al. (20006)
investigated the effect of different levels of
spent lubricating oil (from 5 to 160%) on the
growth of P. tuber-regium. They found that the
fungus grew optimally at 98% level of
contamination. However, in our experimental
variants with crude oil treated culture media
has been noted that developed mycelium had a
dark brown colour compared with the typical
white- gray colour of the P. ostreatus. Moeder
et al. (2005) mentioned that P. ostreatus are the
ability to eliminate the hydrocarbon pollutants
accumulated from a contaminated soil to the
fruit bodies. Moreover, some authors shown
that Pleurotus ostreatus produce lacasse which
it seems to be implicated in hydrocarbons
degradation (Pozdnyakova et al, 2011). In
mycoremediation process the fungi can degrade
or transform organic contaminants to less toxic
or non toxic compounds (Sasek et al, 2003).
White-rot and waste —decomposing fungi are
the potential candidates for the treatment of
contaminated soils because of their high ability

145

to degrade a wide range of xenobiotics in
culture media or in contaminated soil (Hou et
al., 2004) as well as due the hyphal penetration
and the excretion of some oxidative enzymes in
the polluted sites.

CONCLUSIONS

We investigated the effect of crude oil on the
growth of two isolates of Pleurotus ostreatus,
P50 and P421 respectively and a P. ostreatus
mushroom originated from Chitila woods for
their capability to use crude-oil as a source of
carbon and energy. For this purpose, the P.
ostreatus samples were inoculated in Petri
plates with crude oil applied in two different
ways: spread on the entire MSM medium
surface as well as in plates with pieces of filter
paper soaked in oil and placed around the
inocula. In the first phase, the radial growth of
each isolates mycelium was inhibited on
culture media treated with oil spread on the
entire surface. Four weeks later, the culture
media were covered by mycelium. These
results indicated that samples of P. ostreatus
tested were able to utilize the crude oil as a
source of carbon in their metabolism.
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