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- ABSTRACT
Article Info: The widespread application of crude oil and its products has caused numerous envi-
29 May 2019 ronmental pollutions. This study aimed to isolate, identify, and determine a bacterial strain’s potential of oil
21Sep 2019 : degradation isolated form oily sludge.
01Dec2019 | After preparing the oily sludge in the sterile containers and cultivating in Bushnell-Haas
© medium, 24 distinct bacterial colonies were obtained. After performing biochemical and molecular tests, the
“Acinetobacter radioresistens strain KA2” with the highest growth rate and crude oil degradation was selected.
Then, degradation of various concentrations of crude oil at different PHs (5, 6, 7, 8 and 9), bacterial adherence
to hydrocarbons and emulsification index of the selected strain were measured. Total petroleum hydrocar-
bons were determined by gas chromatography.
This study has been approved by the Research Ethics Committee of Islamic Azad Univer-
: sity of Kermanshah Branch (Code: 19250587962001 ).
Key words: (IR The results indicated that the removal efficiency of crude oil at concentrations of 1, 2, 3, 4, and 5% were
Oily sludge; Bacterial 65.24, 76.14, 53.81, 31.84, and 25.21%, respectively. Crude oil removal at pH values of 5, 6, 7, 8, and 9 was
isolation; Bioreme- i 42.4,69.16, 65.24, 59.41 and 48.24%, respectively. Bacterial adherence to hydrocarbons and emulsification
diation; Petroleum index of the isolated strain were calculated to be 13.69 and 59.14%.
hydrocarbons : The isolated bacterium is an efficient strain in treating the crude oil and petroleum compounds.
compound. This sludge is formed by crude oil storage in
refinery tanks. The discharge of this oily sludge into the soil
Introduction poses great risks to the environment and human health; it
enters volatile hydrocarbons into the air and leaks pollut-
he widespread use of crude oil and its prod- ants into groundwater and soil. Various biochemical tech-
ucts has caused numerous environmental nologies, such as heat treatment, stabilization, and incinera-
pollutions. One of such admixtures is the tion, are used to remove this pollutant from regions with the
sludge found at the bottom of the crude oil relatively low area; however, these methods are not eco-
storage tanks, i.e. a sticky and relatively solid nomical for eliminating widespread pollution. As a result,
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more efficient economical methods, like bioremediation,
are required. The bioremediation of petroleum-contaminat-
ed environments is a modern approach to clean these areas
and reduce environmental pollution.

Due to the different resistance of crude oil compounds to
biodegradation, the isolation and screening of resistant and
high yielding microbial strains are essential. If the selected
strain is capable of consuming and decomposing petroleum
compounds, petroleum hydrocarbons are used as a source
of carbon and energy along with the mineral nutrients re-
quired to make their biomass. Thus, as the microbes grow,
the contamination is gradually removed from the environ-
ment. Microorganisms living in petroleum-contaminated
environments are more capable of decomposing hydro-
carbons; therefore, to remove oil contamination, selecting
microorganisms from natural environments, i.e. more enzy-
matic than other microorganisms, is highly cost-effective.
This study aimed to isolate, identify, and determine the
metabolic properties of a native resistant bacteria capable
of degrading oil sludge.

Materials and Methods

Bushnell-Haas medium was used for the isolation and
screening of oil-degrading bacteria. After the initial isola-
tion of 24 bacteria from the oil sludge, Acinetobacter ra-
dioresistens strain KA2 with the highest growth and deg-
radation ability was selected. To ensure the concentration
and quality of the extracted bacterial DNA, the absorbance
ratio of the samples at a wavelength of 260 and 280 nm
was measured by a UV spectrophotometer. The 16s rRNA
sequences were used for the identification of the molecular
form of bacteria; thus, the DNA extracted from this bac-
terium was applied for Polymerase Chain Reaction (PCR)
analysis. Then, the degradation of various concentrations of
crude oil at different PHs (5, 6, 7, 8, & 9), bacterial adher-
ence to hydrocarbons (BATH), and the emulsification index
of the selected strain were measured.

Results

Isolated strain characteristics for crude oil degradation
were determined by 16S rRNA gene sequencing. Sequence-
similarity search in NCBI Genbank suggested that the iso-
lated bacterium was Acinetobacter radioresistens strain
KAZ2. The reported number for the isolated bacterium was
MK127544. The obtained results revealed that the degrada-
tion efficiency of the isolated strain for the crude oil at the
concentrations of 1%, 2%, 3%, 4%, and 5%, after 7 days of
incubation were 65.24, 76.14, 53.81, 31.84, and 25.21%,
respectively; therefore, the decomposition of petroleum
hydrocarbons was affected by its initial concentration,
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where the high concentrations of crude oil decreased the
decomposition rate. We also observed that the initial crude
oil concentration of 2% was the most appropriate concen-
tration for bacterial growth in consuming petroleum hydro-
carbons efficiently. Crude oil degradation at pH values of
5,6, 7,8, and 9 was equal to 42.4, 69.16, 65.24, 59.41, and
48.24%, respectively. Crude oil degradation and bacterial
growth rates significantly reduced at pH values of 5 and 9,
respectively. The emulsification index was calculated to in-
vestigate the potential of the strain in biosurfactant produc-
tion. The obtained emulsification index for the study strain
was equal to 59.14%. The biosurfactant reduces the surface
tension between the liquid and solid phases and increases
the amount of emulsification; therefore, the intracellular
absorption and degradation of petroleum hydrocarbons im-
prove. The BATH of the isolated strain was also calculated
to evaluate the bacterial affinity to petroleum hydrocarbons.
The obtained BATH was equal to 13.69%. Therefore, the
bacterial tendency to attach to petroleum compounds im-
proved the decomposition of petroleum hydrocarbons.

Conclusion

Oil sludge in the petrochemical industries could be effi-
ciently treated by biodegradation as an economical and en-
vironmental-friendly method; Acinetobacter radioresistens
strain KA2 could be used in this regard.
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