
Documents

Al Hoqani, U.H.a , Azmi, S.N.H.a , Vavolil P, J.a , Al Habsi, H.S.a , Reddy, S.H.a b , Sah, P.a , Al Harthi, J.S.a , Bani Saad, Z.N.a , Al Nabhani, Z.S.a , Ahmed, Q.U.c , Mia, M.A.R.d , Abdelrahman, K.e , Fnais,
M.S.e

A prospective study on the biodegradation of petroleum hydrocarbons mediated by selected marine bacterial isolates
(2025) Regional Studies in Marine Science, 85, art. no. 104143, . 

DOI: 10.1016/j.rsma.2025.104143

a Applied Sciences Department, College of Applied Sciences and Pharmacy, University of Technology and Applied Sciences, P. O. Box 74, Al Khuwair, Muscat, 133, Oman
b Biomedical Sciences Department, School of Health Sciences, Apollo University, Saketa, Murukambattu, Chittoor District, Andhra Pradesh, India
c Drug Discovery and Synthetic Chemistry Research Group, Department of Pharmaceutical Chemistry, Kulliyyah of Pharmacy, International Islamic University Malaysia (IIUM), Pahang Darul Makmur,
Kuantan, 25200, Malaysia
d Cooperative Research, Extension, and Education Services (CREES), Northern Marianas College, P.O. Box 501250, Saipan, MP 96950, United States
e Department of Geology & Geophysics, College of Science, King Saud University, P. O. Box 2455, Riyadh, 11451, Saudi Arabia

Abstract
Petroleum hydrocarbons are an indispensable energy source and serve as a fundamental feedstock for petroleum oil refiners and petrochemical industries. The release of petroleum hydrocarbon
pollutants into the environment is associated with anthropogenic activities during crude oil production, exploration, and transportation. The widespread petroleum hydrocarbons pollutants in the
environment caused a major concern due to their bioaccumulation potential and harmful effect on the ecosystem. Nevertheless, such polluted environment with petroleum hydrocarbons is enriched
with microorganisms that have the natural ability to utilize the petroleum hydrocarbons as a carbon source for their growth and metabolic activities. Therefore, this study focused on the isolation,
molecular identification and characterization of bacterial isolates from seawater samples collected at the coastal area nearby oil Refinery Company in Oman. Six marine bacteria were isolated from
the contaminated seawater and their taxonomical identification was performed based on 16S rRNA gene sequence. The degradation potential of bacterial isolates was assessed by growing them in
F/2 medium supplemented with crude oil as a sole carbon source. Two bacterial isolates belonging to the genus Niallia showed the strongest growth (S1.5: 1.01 ± 0.27 and S2.1: 0.88 ± 0.23) and
were subjected to further Gas Chromatography–Mass Spectrometry (GC-MS) analysis determining which n-alkanes in crude oil were degraded by the isolates. The GC-MS chromatogram indicated
that S2.1 exhibited greater efficiency in degrading a higher number of carbon n-alkanes (C13-C34) com-pared to S1.5 (C13-C18). The t-test analysis confirmed the efficiency of S2.1 (t = 3.182; p <
0.01) (93.61 ± 1.48 %) compared to S1.5 (86.08 ± 1.85 %). Molecular docking revealed robust binding affinities between selected n-alkanes and alkane hydroxylases, facilitating the subsequent
degradation of n-alkanes in crude oil. The degradation potential of Niallia can be further exploited for the treatment of petroleum contaminated, especially with the incorporation of recent technological
advancements. © 2025 The Authors
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