oy Julo e 8y008 e pmedl slin (oo 2uniSs As gazma iy
syl g Saadl LA

slace)

] e | e g

ol
cegyeendl il e didy .o

dliud Fi4o (Fa9)d dealus .
galseiud

Sl o dguadl § LiliSpe 3929 et « puldl cdgll § Acded! JSLALI gal (e Suly (PAHS) il 3auaia & ghandl oiligs Spuind! piad
Al Ay aiall Gylall AST (e Busly cliladl Bauato & ylaadl cligs Soyeeld Boguzed) Aztlall piad .ciliaedl i § duiud gl Sl &glilly dalied
do b pn Ay Al 393 yS0 50t iliiny Bglhl olek! (po A8l psalonll o15) 3 Aalydl sia § Akl (oo SBglll AI15Y A4S J5Y19 Alladlly
a5 Lis | 05090 )8 e yianS ol ¥ 19 oafid Sl | 39 ¢ bae e Joseg § liadl 61,3] 05 Ap paadl A pall AS e - pos| peddl e B
cniedl Syl e Joan Jazeuad 05 (A plydade )+« o-0.) Adliine S5 nadoally calliailly e A g ] i gguoed! domill coylamid LS
Lgllall g lall 581l yisell § (CSTR) paiaad | curdall (5135 Jeolie plotieian! @3.(140.%) sdailly (1AV.71) lliaidls (1271:1) ol a1y (14 Y1)
oo TAYY &) e 451 (COD) CraeesS M ileasSIl clladl Juloes el syl LGl olons) Alaual gs pMlatl 41a) e sl Jrl cpo LiyaSll goid
Asjed) Sobeiatd] Bsybo o LSl e B paill 13 Lags Y Gguiad § liloedl Saunia G laadl oibigsySosutsd Sl e Moy Jolall § guanll 3ol
<Denitrobacter  Stenotrophomonas )  Proteobacteria aes saw mldl cpbsl dus 1S RNA alasial

«Ochrobactrum <Alcanivorax <Pseudomonas <Haererehalobacter < Acinetobacter «Achromobacter
g e puseiad| oralA¥1s cuidl e S & (Thalassospira s Martelella < Sphingobium Marivita <Parvibaculum

‘Brevibacterium <Cellulomonas <Bifidobacterium) Actinobacteria aws Lebs «Jisll e (1V1 5 707) ey (93,SU
Firmicutes sBacteroidetes guas cubis Loy .(1YY) crul6¥1 5 (1£Y.¥0) gl Jlg> audy (Corynebacterium s Gordonia
Slaledl Sauate G plaadl ooligs)So il Jels e G Sl sls¥l 5yud oo Ayl sda @l s Lyl 0yeSull cad¥l Aylie 5 pdue Bud
4 99)S 5ol LS Al Bmdlad 10 ls S &Sl pnalndl oia siad (U AUl g ylall s 80LaSy g ySosuadls sl oLkl 2mlasy

LS e Bl bl e

(gt Atlall ¢ 2 alguell Jlamtll ¢ pmal oleo $loiSll slons! s ulaladl Bouate Bplaall lign,Soyiedl) 1ol Lol



Identification of a Bacterial Consortium from Red Sea Water Capable of
Degrading Some Aromatic Hydrocarbon Compounds

By
Nouf Hamad Ahmad AL-Essa
Supervised By

Dr. Bothaina Abdullah Ali Alaidaroos
Dr. Samyah Darwish Saddig Jastaniah

Abstract

Polycyclic aromatic hydrocarbons (PAHS) are considered one of the most important
environmental problems at present, due to the presence of their compounds in many
different environments and the significant pollution they cause in these environments.
The bioremediation of polycyclic aromatic hydrocarbons is one of the most
environmentally friendly, effective, and least expensive methods of removing pollutants
from the environment. In this study, the bacterial consortium was enriched from water
contaminated with petroleum hydrocarbon residues from the coast of Jeddah on the
Red Sea - Saudi Arabia. The samples were enriched in a mineral salt medium, and
benzene and anthracene were chosen as the sole carbon source. Some compounds were
selected for the biodegradation experiments such as benzene, anthracene, naphthalene,
and toluene at different concentrations between (50-1000 mg/L). The degradation rate
of benzene (92.6%), anthracene (96.1%), naphthalene (97.6%) and toluene (95.2%)
were recorded. A continuous stirred tank reactor (CSTR) was used in the lab to
simulate the conditions required for bacterial growth in order to reveal the potential
for treatment by bacterial consortium. The results of the chemical oxygen demand
(COD) analysis revealed that 92.7% of the organic matter in the reactor was removed
and the aromatic hydrocarbon compounds were degraded within 36 days. Bacteria
were identified by molecular techniques using 16S rRNA, where the results showed
that phylum Proteobacteria (Stenotrophomonas, Denitrobacter, Achromobacter,
Acinetobacter, Haererehalobacter, Pseudomonas, Alcanivorax, Ochrobactrum,
Parvibaculum, Marivita, Sphingobium, Martelella, and Thalassospira) dominated in
benzene and anthracene used as the sole carbon source with percentages (56% and
76%), respectively, followed by phylum Actinobacteria (Bifidobacterium,
Cellulomonas, Brevibacterium, Gordonia, and Corynebacterium) with a percentage of
about benzene (42.75%) and anthracene (22%). The phyla Bacteroidetes and
Firmicutes occupied a small proportion compared to the two previously mentioned.
The results of this study revealed the ability of bacterial consortium to degrade PAHSs
and efficiently treat hydrocarbon-contaminated water under saline conditions.
Therefore, these bacterial aggregates are a promising solution for treating and
removing hydrocarbon compounds from environments contaminated with these
compounds.
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Bioremediation)



