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Abstract—Crude oil contamination of soil in the environment has increase due to increase in vandalizations and corrosions
of pipelines particularly where refineries and deports are located as well as accidental discharge during transportation and
increased in demand on hydrocarbon products, which lead to the need to clean up spilled petroleum using biodegradation
method. This research aimed at isolating fungal species from crude oil contaminated soil and their ability to degrade
volatile organic compounds within petrochemical company (KRPC) in Kaduna State, Nigeria. The fungi were determined
using poured plate method. Aspergillus flavus (4[20%]), Aspergillus fumigatus (6[30%]), Aspergillus niger (6[30%]),
Rhizopus oryzae (2[10%]) and Microsporum audouinii (2[10%]) were isolated and identified with different frequencies.
The degradation level of fungi species analyzed, using gas chromatography, showed Rhizopus oryzae and Aspergillus niger
were the highest degraders that have degraded all the natural products found in crude oil and Aspergillus flavus was the
least degrader. The use of these fungal species to clean impure crude oil soils could be employed. Therefore, these species
more especially Aspergillus niger and Rhizopus oryzea might be produced in large quantity and employed in

bioremediation process.
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I. INTRODUCTION

Spillage of crude oil on the soil is a major environmental
challenge that occur due to activities of petroleum
refineries, accidental release of petroleum oil in tankers or
ships during transportations on the road and water bodies,
storage as well as mishandling and vandalization. Daily
uses of petroleum oil in developing and developed
countries lead to the proliferation when spilled in the
environments. However, according to [1] biodegradation
of hydrocarbons by microorganisms has been used as
method to purify contaminated environments more
especially that is related to hydrocarbon-polluted. These
microbes involved in bioremediation process may obtain
both energy and carbon supplements by naturalize the
specific compound contaminants [2].

Fungi species have been isolated from oil spilled areas and
used as degrader in crude oil contaminated soil due to their
ability of degrading organic compounds [3]. The ability of
these species to degrade the hydrocarbon depends on the
chemical compositions of the soil, petroleum oil,
concentration, environmental factors and fungal species
present. The biodegradation of hydrocarbons by natural
microorganisms more especially fungi is of the primary
mechanisms through, which petroleum and other
hydrocarbon pollutants are eliminated from the
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environment. Many researchers around the world used
species of fungi such as Aspergillus, Penicillium,
Amorphoteca,  Candida,  Fusarium,  Neosartorya,
Mycotypha, Rhizopus and Botryris in biodegradation of
contaminated or pollutants environment [4], [5], [6], [7],
[8], [9]. Thus, crude oil degrading fungi are widely found
distributed in all the habitants where macro and
microorganisms exist as well as other polluted
environments.

The petroleum oil leakage on ecosystem produced many
hazardous waste which disturbance all the life found in the
environment and the presences of petroleum hydrocarbons
on the soils make it not beneficial for agricultural purpose
[10], [11]. Nigeria have many refineries were daily
production, transportation and storage of crude oil take
place. This activities lead to soil contamination that caused
health and environmental issues which more especially
affects growths and distributions of both plants and
animals species living below and above the soil by
reducing the a biotic factors of the soil such as; pH,
smothering, light, oxygen supply, habitat and food
availability and also other toxic actions. This is one of the
serious and growing global problems, because it contains
hazardous hydrocarbon and its constituents are toxic and
carcinogenic in nature, which kills wildlife species and
damage the ecosystem. The effect can last up to
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generations by enforcing changes in the reproduction and
compromising the complex food web if not rectified. With
increase in vandalization of pipe lines in Nigeria and
accidental discharge during transportation; that helped to
exposed humans to dangers associated with crude oil
spills. This study aimed at assessing the crude oil
degrading abilities of the fungal species identified from
crude oil contaminated soils around Petrochemical
Company, Kaduna, North central Nigeria.

1. RELATED WORK

The rising of anthropogenic agitations such as climate
change, over exploitation, diseases, habitant loss, human
influence, oil vandalization/spillage and overgrazing have
negative affect on the diversity of the microorganisms and
plant species in our natural ecosystems which have
become worldwide issue of concern. Recently, attention
and effort have been made to restore impure soils use
microorganisms. In this junction, several studies had been
conducted by various researchers to establish and
enumerate the importance of fungal species in
bioremediation of crude oil contaminated soil that includes
[12], [13], [14], [15] all in Nigeria at different locations
and others like [16] Odisha, [6] Mexico and [8], [9], [17]
Irag. Although to the best of our no such study conducted
on crude oil contaminated soils around Petrochemical
Company, Kaduna, North central Nigeria.

I11. MATERIALS AND METHODS

Sample Collections

A total of five soil samples were collected from five
different spots in a field contaminated areas with crude oils
due to pipeline spillage around Kaduna refinery and
petrochemical company (KRPC) Kaduna State, North
central Nigeria. The samples were collected using simple
sampling technique, at a distance of 50m along the lines of
spillage. This was collected at a depth of 10cm, from the
soil surfaces. The samples weighing 10g each and were
then transferred into sterile polythene bags labeled A to E
and were conveyed to Microbiology Laboratory, Kebbi
State University of Science and Technology, Aleiro, Kebbi
State, Nigeria within 24 hours for further Laboratory
analyses.

Enumeration of Fungi

The samples were subjected to serial dilution in the
Laboratory. One gram (1g) of each soil sample was
weighed and suspended in 9ml sterile water contained in a
test tube (10%) and shaken. An aliquot of 1ml was
transferred from this dilution in to the second test tube
containing 9m| of sterilized water to arrive at 10 Another
1ml was transferred from this second test tube (107) to the
third test tube containing 9ml of sterile distilled water 10
up to test tube 10, After the serial dilution, 0.1ml of the
dilution factor was then transferred from 10° and 10
dilutions factors of each sample, which were then
aseptically inoculated on the solidified plates of Potato
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dextrose agar medium. The plates were incubated at
(30°C) for 7 days [18].

Isolation of Fungi

Due to the appearance of the different colonies, each
colony was picked using sterile needle and sub-cultured on
to a new plate of potato dextrose agar (PDA) that was
enriched with 2.5ml of crude oil and was placed at the
centre of each plate and incubated at (30°C) for 7 days.
This was repeated three times until pure culture was
obtained as described by [14].

Characterization and Identification of fungal species
The fungal isolates were further identified based on
colonial morphology (macroscopic) and microscopic
examinations and in compared with Mycological Atlas. A
small portion of each colony was picked and placed at the
center of glass slide containing a drop of methylene blue
reagent; it was emulsified and viewed under the
microscope using X40 and X100 objective lenses as
adopted by [19].

Biodegradation Studies

The Enrichment of Isolated Fungi

Isolated fungi species were further inoculated on oil agar
broth containing 0.45g9 K,PO,, 0.3g KH,PO, 1.9 NH,CI,
0.05g MgS0,.7H,0, 0.025g NaCl, 0.0025g FeSO,.7H,0,
250ml and distilled water, 2.5ml crude oil for
hydrocarbon-utilizing or degrading determination, which
were left alone on bench for 2 weeks under (30°C) with
constant shaking in different conical flasks. All the
inoculated flasks were  taken for gas chromatography
(GC) to know the amount of crude oil degraded by the
fungi as described by with slightly modification [19]. Pure
crude oil was used as control.

Determination of the dominant Fungi species
responsible for crude oil degradation in Crude oil
contaminated soils

The dominant fungi responsible for petroleum
hydrocarbon degradation was determined by the frequency
of occurrence of the fungal isolates,

Occurrence of the isolate
Percentage Frequency of occurrence = x 100
Total number of the isolate

Crude oil degradation assessment by fungi using
GCMS

Degradation of crude oil by Identified fungal isolates were
assessed using (GCMs) and each chromatogram obtained
was assessed and the results were presented. Gas
chromatographic analysis, was conducted using G C 2014
with G C MS, Agilent Technology.

Statistical analysis

All the data obtained were subjected to statistical analysis
of variance (Anova) using SPSS statistical software
version 23.
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IV. RESULTS AND DISCUSSION

Fungal counts of the crude oil contaminated soil
samples

The total mean of the fungal spore counts from the soil
samples A to E analyzed in this study were ranged from
5.95 x 10'sfu/g — 7.35 x 10’sfu/g. Soil sample C had the
highest fungal loads 7.35 x 10’cfu/g while E soil had the
lowest load 5.95x10’ sfu/g as seen in Table (1). Twenty
(20) fungal species were isolates and identified from the
crude oil contaminated soil samples Table (2). The isolates
of three genera belonging to species of namely;
Aspergillus niger and Aspergillus fumigatus had the
highest rate of occurrence with 6(30%) while
Microsporum audouinii and Rhizopus oryzae had the least,
with 2(10%) as presented in Table (2).

Table (3) shown Microsporum audoinii is a crude oil
degrader of the volatile organic compounds present in
crude oil with partial degradation in some volatile organic
compounds and complete in others. Nona decane had the
highest rate of partial degradation with percentage
abundance of 0.27 %, Heptadecane had percentage
abundance 0.43%, Tridecane with percentage abundance
of 0.55 %, and Dodecane with percentage abundance 0.72
%. These were followed by Penta decane 2,6, 10-
Trimethyl with percentage abundance 0.85 %, Tridecane
with percentage abundance 0.92 %, Pentadecane with
percentage abundance 1.43% and Un decane was the least
with percentage abundance 1.53 %. Others volatile
organic compounds: Trimethyl, Butane, Heptane 2,6,6,-
Trimethyle,  Naphthlene,  cyclohexanone,  Octane,
Heptacosane, Octadecane-2-methyl, Eicosane,
Heneicosane and Docosane were completely degraded
each with 0% percentage abundance.

Rhizopus oryzae is a potential degrader of the volatile
organic compounds present in crude oil. The organism has
shown complete degradation of the volatile compounds
present Table (4). The following compounds: Trimelhyl,
Butane, Undecane, Heptane,2,6,6-trimelhyl, Naphthlane,
Cyclohexane, Dodecane, Octane, Tridecane, Tetradecane,
Pentadecane, Hexadecane, Heptacosane, Heptadecane,
Octadecane, Pentadecane, 2,6,10-Trimelhyl, Octadecane2-
melhyl, Nonadecane, Eicosane, Heneicosane, Docosane
were completely degraded, each with (0 %) percentage
abundance.
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The various volatile organic compounds in crude oil
showed complete degradation by Aspergillus fumigatus
with one volatile organic compound, Butane that showed
partial degradation, having percentage abundance 7.83 %
and other two volatile organic compounds Undacane and
Octadecane having 17.18 % &11.40 % percentage
abundance. The Trimethyl, Heptane 2,6,6- Trimethyl,
Naphthlene,  Cyclohexanone,  Dodecane,  Octane,
Tridecane, Tetradecane, Pentadecane, Hexadecane,
Heptacosane, Pentadecane, 2,6,10- Trimetyl, Octadecane
2- methyl, Nonadecane, Eicosane, Heneicosane, and
Docosane all were completely degraded with 0% each of
percentage abundance as seen in Table (5) respectively.
However, Table (6) indicated that, Aspergillus flavus had
complete degradation of eight volatile organic compounds:
Trimethyl, Butane, Heptane 2,6,6-Trimethyl, Naphthlene,
Cyclohexanone, Octadecane 2- methyl, Herieicosane and
Docosane, each had ( 0%) percentage abundance.
However, Three (3) other volatile organic compounds each
with partial degradations, Nonadecane had the highest rate
of partial degradation with percentage abundance of 1.90
% this was followed by Tridecane with percentage
abundance of 5.89% and Dodecane recorded the least with
8.49% percentage abundance. Other volatile organic
compounds as; Undecane 3.55% to 9.68%, Octane 3.70%
to 4.20%,Tetradecane 9.00% to 9.89%, Pentadecane
9.95% to  11.72% ,Hexadecane 6.67% to 8.49%
,Heptacosane 3.70% to 5.49%,Heptadecane 1.94% to
4.80%, Pentadecane-2,6,10 trimethyl 6.39 to 6.59%,
Octadecane 2.08% to 5.16%, Ecosane 1.56% to 5.95% all
of which were unable breakdown by these organisms.
Thus, their percentage abundance increased due to partial
degradation and complete degradation of other volatile
organic compounds present which resulted to increase in
their availability.

Level of degradation ability by Aspergillus niger had
remarkable potential as a degrader to have degraded the
volatile organic compounds present in crude oil .The
organism had shown complete degradation of the volatile
compounds present in the crude oil Table (7) of the
compounds: Trimelhyl, Butane, Undecane, Heptane 2,6,6-
trimelhyl, Naphthlane, Cyclohexane, Dodecane, Octane,
Tridecane, Tetradecane, Pentadecane, Hexadecane,
Heptacosane, Heptadecane, Octadecane,
Pentadecane2,6,10-Trimelhyl,  Octadecane  2-melhyl,
Nonadecane, Eicosane, Heneicosane, Docosane were
completely degraded having (0%) percentage abundance
each.

Table 1: Fungal counts of crude oil contaminated soil samples

Soil Sample Site

Fungal count (cfu/g)

A 6.65x107
B 6.3x107

C 7.35x107
D 6.65x107
E 5.95x107
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Table 2: Frequency of occurrence of the fungal isolated from the crude oil contaminated soil samples

Fungal Species

Occurrence of Isolates (%)

Aspergillus flavus 2(20)
Rhizopus oryzae 2(10)
Aspergillus niger 6(30)
Aspergillus fumigatus 6(30)
Microsporum audouinii 2(10)
Total 20(100)

Table 3: Volatile organic compounds with their quality and percentage abundance in crude oil before and after degradation by
Microsporum. Audouinii

Retention Volatile Organic Compounds Quality Percentage Retention Time Quality after Abundance in
Time (min) before Abundance before (min). after degradation Percentage after
degradation degradation degradation degradation
1.881 Trimethyl 43 9.99 0 0 0?
1.881 Butane 10 9.99 0 0? 0*
2.756 Undecane 93 3.55 5.445 55° 1.53
3.078 Heptane, 2, 6, 6, -Trimethyl 64 331 0 0 0?
3.078 Naphthlene 46 331 0 0 0?
3.078 Cyclohexanone 46 331 0 0 0?
3.257 Dodecane 95 9.49 3.253 83¢ 0.72°
3.741 Octane 64 3.70 0 0 0?
3.953 Tridecane 97 6.71 3.942 95" 0.92"
4.837 Tetradecane 97 9.00' 4.825 95° 0.55°
5.856 Pentadecane 97 9.95 5.836 83¢ 1.43'
6.935 Hexadecane 96 6.67 6.915 95 0.899
7.470 Heptacosane 83 3.70' 0 0 0?
8.031 Heptadecane 97 1.94 8.002 95 0.42°
8.099 Pentadecane 2, 6,10-Trimethyl 96 6.39 7.45 80° 0.85"
9.110 Octadecane 98 2.08 9.081 95 0.43°
8.099 Octadecane 2-Methyl 91 6.39 0 0 0
10.155 Nonadecane 98 1.90 10.118 92° 0.27°
11.166 Eicosane 96 1.56 0 0? 0?
12.168 Heneicosane 96 4.09 0 0? 0?
13.103 Docosane 93 3.30 0 0 0?

The figures followed by different letters are significant at (P<0.05)

Table 4: Volatile organic compounds with their quality and percentage abundance in crude oil before and after degradation by Rhizopus

oryzae
Retention Volatile Organic Compounds Quality Percentage Retention Time Quality after Abundance in
Time (min) before Abundance before (min). after degradation Percentage after
degradation degradation degradation degradation
1.881 Trimethyl 43 9.99 0 0 0?
1.881 Butane 10 9.99 0 0 0?
2.756 Undecane 93 3.55 0 0 0?
3.078 Heptane, 2, 6, 6, -Trimethyl 64 331 0 0 0?
3.078 Naphthlene 46 331 0 0 0?
3.078 Cyclohexanone 46 331 0 0 0?
3.257 Dodecane 95 9.49 0 0 0?
3.741 Octane 64 3.70 0 0 0?
3.953 Tridecane 97 6.71 0 0 0?
4.837 Tetradecane 97 9.00' 0 0 0?
5.856 Pentadecane 97 9.95 0 0 0?
6.935 Hexadecane 96 6.67 0 0 0?
7.470 Heptacosane 83 3.70 0 0* 0?
8.031 Heptadecane 97 1.94 0 0 0?
8.099 Pentadecane 2, 6,10-Trimethyl 96 6.39 0 0 0?
9.110 Octadecane 98 2.08 0 0 0?
8.099 Octadecane 2-Methyl 91 6.39 0 0 0?
10.155 Nonadecane 98 1.90 0 0 0?
11.166 Eicosane 96 1.56 0 0 0?
12.168 Heneicosane 96 4.09 0 0 0?
13.103 Docosane 93 3.30 0 0 0

The figures followed by different letters are significant at (P<0.05)

Table 5: Volatile organic compounds with their quality and percentage abundance in crude oil before and after degradation by
Aspergillus fumigatus

Retention Volatile Organic Compounds Quality Percentage Retention Time Quality after Abundance in
Time (min) before Abundance before (min). after degradation Percentage after
degradation degradation degradation degradation
1.881 Trimethyl 43 9.99 0 0? 0?
1.881 Butane 10 9.99 3.95 43° 7.83
2.756 Undecane 93 3.55 5.445 53¢ 17.18°
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3.078
3.078
3.078
3.257
3.741
3.953
4.837
5.856
6.935
7.470
8.031
8.099
9.110
8.099
10.155
11.166
12.168
13.103

Heptane, 2, 6, 6, -Trimethyl
Naphthlene

Cyclohexanone

Dodecane

Octane

Tridecane

Tetradecane

Pentadecane

Hexadecane

Heptacosane

Heptadecane

Pentadecane 2, 6,10-Trimethyl
Octadecane

Octadecane 2-Methyl
Nonadecane

Eicosane

Heneicosane

Docosane

93

3.31
3.31
331
9.49
3.70
6.71
9.00'
9.95
6.67
3.70'
1.94
6.39
2.08
6.39
1.90
1.56
4.09
3.30
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0? 0
0? 0
0? 0°
0? 0
0? 0
0? 0°
0? 0
0? 0
0? 0°
0? 0
0? 0
0? 0°
43° 11.40°
0? 0
0? 0°
0? 0
0? 0
0? 0°

The figures followed by different letters are significant at (P<0.05)

Table 6: Volatile organic compounds with their quality and percentage abundance in crude oil before and after degradation by Aspergillus flavus

Retention Volatile Organic Compounds Quality Percentage Retention Time Quality after Abundance in
Time (min) before Abundance before (min). after degradation Percentage after
degradation degradation degradation degradation

1.881 Trimethyl 43 9.99 0 0? 0?
1.881 Butane 10 9.99 0 0 0?
2.756 Undecane 93 3.55 5.445 49° 9.68"
3.078 Heptane, 2, 6, 6, -Trimethyl 64 331 0 0 0?
3.078 Naphthlene 46 331 0 0 0?
3.078 Cyclohexanone 46 331 0 0* 0*
3.257 Dodecane 95 9.49 6.915 95 8.49
3.741 Octane 64 3.70 3.738 59° 4.20°
3.953 Tridecane 97 6.71 3.941 92¢ 5.899
4.837 Tetradecane 97 9.00' 4.825 94i 9.89"
5.856 Pentadecane 97 9.95 5.836 90' 11.72"
6.935 Hexadecane 96 6.67 6.915 95 8.49
7.470 Heptacosane 83 3.70' 12.088 83° 5.49
8.031 Heptadecane 97 1.94 8.002 93" 4.80°
8.099 Pentadecane 2, 6,10-Trimethyl 96 6.39 7.45 80¢ 6.59'
9.110 Octadecane 98 2.08 9.081 96’ 5.16°
8.099 Octadecane 2-Methyl 91 6.39 0 0* 0*
10.155 Nonadecane 98 1.90 10.118 95! 1.85°
11.166 Eicosane 96 1.56 11.128 929 5.95"
12.168 Heneicosane 96 4.09 0 0 0?
13.103 Docosane 93 3.30 0 0 0?

The figures followed by different letters are significant at (P<0.05)

Table 7: Volatile organic compounds with their quality and percentage abundance in crude oil before and after degradation by

Aspergillus niger

Retention Volatile Organic Compounds Quality Percentage Retention Time Quality after Abundance in
Time (min) before Abundance before (min). after degradation Percentage after
degradation degradation degradation degradation

1.881 Trimethyl 43 9.99 0 0 0?
1.881 Butane 10 9.99 0 0 0?
2.756 Undecane 93 355 0 0 0?
3.078 Heptane, 2, 6, 6, -Trimethyl 64 3.31 0 0 0?
3.078 Naphthlene 46 331 0 0 0?
3.078 Cyclohexanone 46 331 0 0* 0*
3.257 Dodecane 95 9.49 0 0 0?
3.741 Octane 64 3.70 0 0 0?
3.953 Tridecane 97 6.71 0 0* 0?
4.837 Tetradecane 97 9.00' 0 0 0?
5.856 Pentadecane 97 9.95 0 0 0?
6.935 Hexadecane 96 6.67 0 0 0?
7.470 Heptacosane 83 3.70' 0 0 0?
8.031 Heptadecane 97 1.94 0 0* 0*
8.099 Pentadecane 2, 6,10-Trimethyl 96 6.39 0 0* 0*
9.110 Octadecane 98 2.08 0 0 0?
8.099 Octadecane 2-Methyl 91 6.39 0 0* 0*
10.155 Nonadecane 98 1.90 0 0 0?
11.166 Eicosane 96 1.56 0 0 0?
12.168 Heneicosane 96 4.09 0 0 0?
13.103 Docosane 93 3.30 0 0 0

The figures followed by different letters are significant at (P<0.05)
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Discussion

The results of fungal species isolated and identified in this
research work revealed the presences of Aspergillus flavus
4(20%), Aspergillus fumigatus 6(30%), Aspergillus niger
6(30%), Rhizopus oryzae 2(10%) and Microsporum
audouinii 2(10%). These results agreed with the findings
of [19], which reported the presences of same fungal
species in soil samples. This indicates that, species
obtained exist, distributed and grow on crude oil
contaminated environment soils while those that could not
survived in this environment being eliminated by the toxic
conditions caused by the oil. However, the Aspergillus
species as reported [8], [9], on mycodegradation of crude
oil by fungal species isolated from petroleum
contaminated soil equally supported our findings. In the
present research findings, Aspergillus niger and
Aspergillus flavus had the highest frequencies of
occurrences (30%). Furthermore, this resulted was slightly
higher than the result (23.5%) reported [7]. This slightly
differences is probably due to the environmental
differences, locations, pH of the soil, abiotic factors, media
used and procedures followed in conducting this research.
Additionally, the mean of the total fungal counts recorded
ranged from 5.95 x 10’ sfu/g to 7.35 x 10’ sfu/g. The
findings reported higher counts than reported [20], [21].
The variations in counts may be due to pH and organic
matter contents which could aid the proliferation of the
fungal species and other species more especially aerobic
factors that can grow under ambient environmental
stressed conditions such as low pH and poor nutrients.

The study showed that, Aspergillus niger and Rhizopus
oryzae had the highest degradation of volatile organic
compounds, while Aspergillus flavus had the least
degradation (Table 4,7 & 6). These results concord with
the findings of [9], who also reported that, A. flavus had
the highest ability to biodegrade crude oil with the
percentage of biodegradation 80% during the incubation
periods of 30 days. More withal, this research agreed with
the findings reported [8] where they reported that,
Aspergillus niger had 94% biodegradation potential. All
the species of Aspergillus niger and Rhizopus oryzae
degraded all the volatile organic compounds used in this
study, this may be due to enzymes proteins which they
used to degrade/breakdown complex organic compounds
into simple sugars so as to control the soil. They achieve
this as they released the enzymes in order to obtain
nutrient from the soil and reabsorb for their growth and
development. According to [21], research which reported
that, Penecillum, Aspergillus and Rhizopus specie had a
good potential to gradate hydrocarbons. This may be as a
result of these organisms that have the ability to produce
enzymes which metabolized hydrocarbons which are
known as cellulose producers. Aspergillus fumigatus,
Aspergillus flavus and Microsporum audouinii revealed
partial or weak degradation of the volatile organic
compounds. In similar study conducted [9] they observed
that Aspergellus fumigatus had less degradation of 36% on
biodegradation of crude oil using Aspergillus species. This
inability of these three fungal species to degrade
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contaminated oil soils could be due to environmental
factors that are not favorable to them to release their
hyphae to produce enzymes/chemicals that aid in breaking
down of volatile organic compounds. In addition, it is very
possible that these species required more incubation period
to degrade crude oil as stated [22], [23]. However, during
this present research the degradation period were not
determined. The statistical analyses showed that p>0.05
among the volatile compounds in chromatogram
inoculated with Aspergillus niger and Rhizopus oryzae had
(0.00 +0.00%), this equally indicated complete degradation
and no significant difference while Aspergillus flavus
(11.72 + 0.20%) at P<0.05 showed significant difference
across that’s less or partial degradation of the volatile
organic compounds.

V. CONCLUSION AND FUTURE SCOPE

All these fungi species were isolated and identified as;
Aspergillus flavus, Aspergillus fumigatus, Aspergillus
niger, Rhizopus oryzae and Microsporum audouinii in this
present study were found to be distributed as potential
degraders of volatile organic compounds, more especially
Aspergillus niger and Rhizopus oryzae that showed
excellent biodegradation. However, these species played
vital roles in producing their enzymes on the crude
contaminated soils that restored it to arid one. Therefore,
the use of these fungal species to clean up crude oil
contaminated soils if produced in large quantity could be
employed in the study area help in bioremediation.
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