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Abstract

Three hundred and twelve (312) local fungal isolates were isolated from sixty four
(64) different contaminated soil samples with oil wastes at different periods, using
potato dextrose agar (PDA).the fungal isolates were tested for its ability to degrade
naphthalene .Primary and secondary screening were done using solid (MSM) and
liquid (MSM) with 100ppm naphthalene and pH 7 respectively. Results from
Primary screening showed that 25 isolates gave good growth, 47 gave moderate
growth, 66 gave weak growth and 174 were never growing. According to above
results 25 fungal isolates were tested for its ability to degredade naphthalene using
liquid mineral media (MSM) pH7,100ppm naphthalene and incubated at 30 °C
120rpm for 7 days. Reduction of naphthalene concentration was estimated by using
HPLC and Horiba analysis. Results showed that Ti, Mi, Ru isolates appeared highest
ability to consume naphthalene (87.7), (88.1), (87.6) % respectively. According to
Macro and Microscopic featured the isolates Ti, Mi, Ru were subsequently
identified as Aspergillus niger, Trichoderma viridi and Fusarium verticelloides
respectively.
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Aspergillus niger, Trichoderma viridi, Fusarium Sl e culky oSyl
verticelloides,
Introduction

Microorganisms including species of bacteria, fungi and algae had the capability of degrading
polycyclic aromatic hydrocarbons (PAHs) of up to 5 aromatic rings have been isolated from various
oil contaminated soil .While there is a diverse group of microorganisms with the capability of
degrading LMW PAHs such as Naphthalene phenanthrene and anthracene, only a limited number
have been identified as able to degrade HMW PAHs such as benzo(a)pyrene [1] In soils, PAH
degrading microorganisms are common members of the indigenous microbial population One of
PAHs was Naphthalene, can be used as a sole carbon and energy source [2]. Bacteria and fungi are
the predominant microorganisms able to degrade PAHs through one of two mechanisms. The first is
when a PAH contaminant is used as a source of carbon and energy, and the second is by co-
metabolism. Co-metabolism is an important process for the degradation of HMW PAHs, as well as for
some PAH mixtures [3]. Microbial PAH degradation pathways can be aerobic or anaerobic, and the
enzymes can have broad substrate specificity [4].A wide variety of fungi, both ligninolytic and non-
ligninolytic, have the capability of degrading PAHs, but in contrast to bacteria, fungi typically do not
use PAHs as sole carbon and energy sources, but co-metabolically transform them to less toxic
products [5]. Fungal PAH degradation relies upon two enzyme systems including cytochrome P-450
monooxygenases and lignin peroxidises [6]. Cytochrome P-450 monooxygenases are complex,
membrane bound, multicomponent systems which can have broad substrate specificities [5].

These enzymes catalyze the formation of arene oxides by incorporating one atom of the oxygen
molecule into the PAH, while the second atom is reduced to water [6].

White rot fungi such as Phanerochaete chrysosporium produce extracellular lignin peroxidises as
well as manganese peroxidises and laccases which play a role in PAH degradation [7]. Lignin
peroxidises in particular have been shown to initiate free radical attack upon PAHs by transferring one
electron to form an aryl cation radical which can be oxidized to form a quinone and subsequently
undergo ring fission [8]. PAHs which can be oxidized by lignin peroxidises include anthracene,
pyrene, perylene, benzo(a)pyrene and benz(a)anthracene [9]the aim of this study was designed as a
detective about the active isolates in consumption of naphthalene.

Materials and methods:
Samples collection:

The soil samples used for the isolation of fungi were collected from 18 different regions of
contaminant sites with oil waste at different periods. The samples were collected randomly from the
superficial layer of soil (5-10cm) in depth, using
pre-sterilized spatula and were transferred into sterilized glass bottle .the samples were then air
dried, sieved (2.0mm), and stored at 4°C until use.

Isolation of fungi:

The fungal isolates from the soil samples were isolated by serial dilution of PDA (potato dextrose
agar) medium. At pH7 Suspension of 1 g (dry weight) of soil sample in 10 ml of sterile distilled water
was prepared. 1 ml from each soil suspension was then diluted serially (10°~10°) .dilutions used were
from (10— 107°) then 0.1 ml from each dilution was spread on PDA plates for the estimation of fungal
population. The plates were incubated at 28°C for 4-7 days. Each colony grown was selected and
maintained on PDA medium and stored at 4°C for further work [10].

Purification of isolated fungi:

The isolated fungi were purified by point inoculating them on plates containing PDA medium. The
fungi were purified by repeated point inoculation. After ensuring purity, the cultures were sub-
cultured on PDA slants, allowed to grow for 5-7 days, and subsequently stored at 4°C
Screening of the isolates for Naphthalene biodegradation
Primary screening

Sixty-four fungal isolates were tested for their ability to degrade naphthalene using 0.1 ml (100
ppm) naphthalene stock solution mix with solid mineral salts medium then the plates were inoculated
with fungal disk 7mm for 7 days old culture of fungal isolates. The plates were incubated at 28C° for
7 days to allow growth of test fungi. They were then examined for their growth formation around
the fungal test. The growth diameter was measured in each case. [11]
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Secondary screening:

The fungal isolates that gave best growth formation in primary screening were selected and were
grown in 100 ml Erlenmeyer flasks containing 25 ml liquid mineral salts media at pH 7, then 100ppm
naphthalene was added per flask and autoclaved at 121C° for 15 min, the sterilized media were
inoculated with one fungal disk (7mm) from 7 days old culture of fungal isolates. Duplicate for each
isolate and control, then flasks were incubated in shaker incubator 120rpm for 7days at 30C° [12].
Degradation of naphthalene

Fungal growth means that the isolates consume naphthalene which mean degradation of this
compound to more polar derivatives and that was clearly by primary screening (on sold media) and
secondary screening (in liquid media)

Results and discussion

A total of 312 isolates were found, different species belongs to Ascomycetes and Deuteromycetes
were isolated from oil contaminated soil [13] this concluded Positive for the occurrence of fungi in oil
contaminated soil
Screening of the isolates for naphthalene biodegradation
Primary screening

The percentage of positive growth isolates was found to be 44.23% in samples collected from oil
contaminated soil, while 55.77% of isolates show negative growth.

The disappearance of Naphthalene from solid MSM, suggesting consumed by the fungal isolates,
but no growth on this medium was observed by survival of a white thin layer of naphthalene on the
surfaces of the dishes indication of the inability of the isolates from the consumption of this
compound.

The results show 25 fungal isolates gave good growth on solid MSM by used naphthalene as a sole
source of carbon and energy (50-80mm diameter of fungal growth), 47 fungal isolates was Moderate
growth (20-49mm diameter of fungal growth), 66 weak growth (10-19mm diameter of fungal growth)
and 174 fungal isolates were never growing on Naphthalene solid media figure 1 A, B, C, and D, table
1.

identical study done by [14] found fail of fungal isolates to grow on solid MSM with anthracene
which attribute the degradation of compound containing more than one cycle is more resistant to
oxidative enzymes. Based on the previously, (25) fungal isolates that showed "good" growth on solid
MSM containing naphthalene were selected for a subsequent study.

The disappearance of Naphthalene from solid MSM, suggesting consumed by the fungal isolates,
but no growth on this medium was observed by survival of a white thin layer of naphthalene on the
surfaces of the dishes indication of the inability of the isolates of consumption of this compound. This
may be attributed to the reason that fungal colonies are not growing on this medium because they do
not possess the ability to degrade this compound as a result of the lack of enzymatic system specialist,
or due to the absence of metabolic capacity other reason low solubility of this compound which reduce
availability to microorganisms and finally may be consume the simple oxidative products that have the
ability to antioxidant of this compound [15].

Table 1- The ability of fungal isolates on the growth on solid MSM containing pure naphthalene 100ppm after
incubation period 7 days at 280C.

S.no Growth Development of Isolates Isolates Number

1- Good 25

2- Moderate 47

3- Weak 66

4- No growth 174
Good: - Diameter of Fungal Growth (50-80mm)
Moderate: - Diameter of Fungal Growth (20-49mm)
Weak: - Diameter of Fungal Growth (10-19mm)
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A-Good Fungal Growth B-Moderate Fungal Growth

C-Weak Fungal Growth D- No Growth
Figure 1-A, B, C and D- Fungal growth on solid media containing 100ppm Naphthalene after 7 days at 28°C

Secondary screening
(25) Selected fungal isolates that displayed "good" growth in solid media containing Naphthalene

test its ability to degrade naphthalene after a period of incubation for 7 days in shaker incubator 120
rpm at 30°C, the results showed the ability of all fungal isolates to degrade naphthalene table 2.
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Table 2- Growth of fungal isolates resulted from primary screening in liquid mineral salt medium with 100ppm
naphthalene, pH 7, 7 days, 120 rpm.

S.no Isolates Names Nap&?;?gg ﬁ;nfg 'ng TPH remﬁ'iglriink?a(ppm) >
1. DBI1 24.5 25
2. DB2 41.6 42.3
3. T1 12.4 12.9
4, T2 22.3 22.9
5. DS1 31 31.9
6. DS2 56.85 57.1
7. DS3 23.1 24,61
8. DS4 34.54 35.4
9. DRI 51.68 52
10. DR2 36.0 37.9
11. SC 22.9 23.2
12, MI1 19.9 20.1
13. MI2 11.9 12.2
14, MI3 25.9 26.2
15. IG 18.4 18.9
16. Y1 22.1 22.8
17. Y2 27.8 29.4
18. MA 31.5 359
19. DM 19.5 20.1
20. D601 22.4 23.7
21. D602 34.22 37.2
22. DAl 32.6 33.7
23. DA2 52.68 53.3
24, RU 12.3 12.8
25. SH 30.05 31.5

According to secondary screening results, we select the most active sites isolates which were (T1, MI2
and RU).

Identification of Fungal Isolates

The initial examination of the fungal colonies developing were done by using a dissecting
microscope, and attended the slides for these colonies for the purpose of study their characteristics
under an optical microscope compound. The results show that most active isolates were Aspergillus
niger, Trichoderma viridi, Fusarium verticelloides, respectively [16] figure 2a and b, 3a and b and 4a
and b.
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a. Macroscopic feature of b. Microscopic feature of
Aspergillus niger Aspergillus niger
Figure 2a and b- Macroscopic and microscopic features of Aspergillus niger

a. Macroscopic feature of b. Microscopic feature of
Trichoderma viridi Trichoderma viridi
Figure 3a and b -Macroscopic and microscopic features of Trichoderma viridi

a. Macroscopic feature of b. Microscopic feature of
Fusarium verticelloides Fusarium verticelloides

Figure 4a and b- Macroscopic and microscopic features of Fusarium verticelloides
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