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Summary

The current study, included collection of two samples from soil and water
contaminated with petroleum hydrocarbons. Fifteen purified bacterial species, 9
species isolated from soil and 6 from water. These isolates identified at the level
of the 16S-rRNA ribosome gene using polymerase chain reaction. Preliminary
screening experiments performed to test the ability of these isolates of
producing biosurfactants (hemolysis and drop collapsing, emulsification, oil

spreading, and foam production tests).

Six isolates selected as the strongest from these tests for further study of the
ability to degrade petroleum hydrocarbons. The isolates most effective in
degrading chosen for biological treatment in bioreactors that treated with
bacteria and biosurfactants produced from these bacteria after their extraction
and study the change in pH, biological oxygen demand, and degradation of
aliphatic and aromatic compounds which determined by gas chromatography

device.

The 16S rRNA results, show similarity to (Acinetobacter radioresistens strain
GH16092, Bacillus subtilis strain NJ1, Burkholderia multivorans strain
FDAARGOS 624, Bacillus oceanisediminis strain SLA-350, Acinetobacter
radioresistens strain NBH, Exiguobacterium mexicanum strain HH-3,

Acinetobacter radioresistens strain 209-a etp, Bacillus firmus strain T1 and
Kocuria rhizophila strain JGTA-S2) (%99.79, %99.93, %99.81 , 9%98.52,
%95.69 , %99.32 , %100 , %99.84 , %92.41) respectively,  Isolated from
contaminated soil. Also six isolates show similarity to (Pseudomonas
anguilliseptica strain VITEPRRL6, Aeromonas hydrophila strain D7,

Aeromonas caviae strain J5, Aeromonas aquariorum strain B5-18, Enterobacter



kobei strain PB51 and Aeromonas caviae 204) (%99.11 , %94.53 , 100% |,
%99.86 , %99.86 , %99.58) respectively, Isolated from water.

The results of the preliminary screening for the ability of isolates to produce
biosurfactants showed that the highest value of the drop collapsing test was
recorded for the isolate (Acinetobacter radioresistens strain GH16092) and
(Bacillus oceanisediminis strain SLA-350) and the isolate (Burkholderia
multivorans strain FDAARGOS 624) recorded the highest value for the
elusification test. (Aeromonas hydrophila strain D7) had the highest value for
the oil-spreading test, and the isolate (Acinetobacter radioresistens 209-a etp)
recorded the highest value for the foam test, while no isolate recorded

hemolysis activity.

The two 1isolates (Kocuria rhizophila strain JGTA-S2 16S) and
(Exiguobacterium mexicanum strain HH-3) showed the highest rates of crude
oil degradation ability at (79.66%) and (76.73%), respectively. While the
biosurfactant production show (0.955) g/L and (0.68) g/L for the two isolates

respectively, which is the highest compared with other isolates.

The bioreactors results show decrease in the pH value within 14 days from 6.9
to 6.8 in the bioreactor with selected bacteria, from 7.08 to 7.4 in the
biosurfactants bioreactor, while the pH values ranged between (7-7.3) in the

control reactor.

Biological oxygen demand was 5.3 mg /L in industrial water. It increased after
14 days in the bioreactor with selected bacteria to 142 mg /L and 110 mg /L in
the biosurfactants bioreactor, compared with control reactor, which increased to

48 mg /L.

The biological treatment of contaminated water in bioreactors show a
decrease in the total alkane concentration after 14 days, from 200.44 to 0.94 mg

/L in the bioreactor with selected bacteria, from 286.101 to 36.26 mg /L in



biosurfactants bioreactor, compared to control reactor which decrease from
245.5979 to 49.255 mg /L.

The results of aromatic compounds in the bacterium bioreactor, showed the
highest (100%) degradation of Phenanthrene, Fluoranthene, Pyrene, Benzo (a)
pyrene and (90.79%) of 2-methyl naphthalene and (85%) for each of
Naphthalene and Acenaphthlene, and the percentage of (79.72%) for 1-methyl
naphthalene and (77.50%) to Acenaphthene. While the lowest degradation
ratios were (58.52%, 45.08%, 33.98% and 18.05%) for compounds (Fluorene,

Benzo (k) fluoranthene, Anthracene, Benzo (b) fluoranthene) respectively.

In the biosurfactant treated bioreactor, the highest degradation rates (83.71%,
82.04% and 72.42%) (Naphthalene, 2-methyl naphthalene and 1-methyl
naphthalene) respectively, while the lowest (68.75%, 60.90% and 46.05%). In
addition, 45.04% for (Acenaphthlene, Acenaphthene, Fluorene, and
Phenanthrene) compounds respectively, compared to the control reactor, which
showed a decrease in degradation rates ranged from (13.69%, 8.99%, 10.18%,
19.42%, 18.62%, 30.31% and 26.85) For (Naphthalene, 2-methyl naphthalene,
l-methyl naphthalene, Acenaphthlene, Acenaphthene, Fluorene, and

Anthracene) compounds.



-~

aaDAll

g3 )0 Aan o5 dphadil) i )Sg nelly diglall olaally il (e (e pan Allad) duhiall Cuiaas
osessml ) (g5ie e L V3l o3 coads oldll e b 5 Al e 4 LSl e
CY3al) AL SLaaY A6V Al Al Colas cupaly Bl bl Jelil) alasials 16S- rRNA
zlly ol lmily CDlanally 5l Ly adll ) adacdl 2a] Ladlall dsall 2Ll e

(BN

okl g Ko uell (goall il el ChlaaY) sda & (g8 il e Liw @ynal
LSl Jabeall (gouall Jeliall 3 dugeall dalleall copidl posal) 3 &llad SSY) ciYsal)
s Wil o3 e Aaiiall adacdl il Lcadlal) Digal) GlSHall Jabeall (gaad) Jelially
BODs (uauSol (gounll llially pH Jumg gl V) dale (8 uiill Ay w35 LDl
Gas Wl Wihesles S Slea ahasials lpaiis 5 s dsleg Vs &slaly) clSall Jlass

.Chromatography GC

155U 35x IS A5kl ) (e Adg Jeall Aaal) s B in) il il <y gl
s Bacillus subtilis strain NJ1 s Acinetobacter radioresistens strain GH16092
Bacillus oceanisediminis s Burkholderia multivorans strain FDAARGOS 624

Exiguobacterium s Acinetobacter radioresistens strain NBH 5 strain SLA-350

s Acinetobacter radioresistens strain 209-a etp s mexicanum strain HH-3

G dvwsy Kocuria rhizophila strain JGTA-S2 16S 5 Bacillus firmus strain T1
5%39,AE 506) v 50499, 7Y 50440,14 5049A,0F 50449,A) 50494,4F 50444,V4
Pseudomonas — glsN) caal L5glall sluall (e 3y e ploil A 5 ol e 9697, €)

s Aeromonas hydrophila strain D7 s anguilliseptica strain VITEPRRL6



sAeromonas aquariorum strain  S5-18 s Aeromonas caviae strain J5

= g aall deromonas caviae strain 204-b blu s Enterobacter kobei strain PB51
e 0499,0A 59439,AT 59499,AT 506) ++ 5049€,0F 50449,1) i (o oLl
Sl

o) ) eadadl 1Al A cadlal) Sl U e el AL A1 AL A mal oyl LS
s Acinetobacter radioresistens strain GH16092 4132l Jaw 5yaall jligsl HLodY 48
Burkholderia 413l cls o WS Bacillus  oceanisediminis strain  SLA-350
Aeromonas ylly i) HLoaY dad Al multivorans strain FDAARGOS 624
Acinetobacter Ayl cila 5 ooyl jlaml HLadY dad el hydrophila strain D7
el et Aje () Janad ol Lai 392)l) lodY dad el radioresistens 209-a etp

Exiguobacterium s Kocuria rhizophila strain JGTA-S2 16S (iljall cayglal adg
e 76.73% 579.66% dvwiy oAl Laaill oSl eV axa Al mexicanum strain HH-3
LA 5 lfae 4,900 dahy aaudl 280 Aailal) dgiadl dgall Jpaane el Cilan LS s

(A A e Al YT sy s e ousall e

G s VE DS g pagl) GaY) dad 8 Laliss) Lgaall cle il (a3l jedal LS
e @lall deladl 3V, 8 DY, oA Gy il e golall delad) 81,0 11,9
Bl Jelia (8 g pngll GV md Canlii as & adand) 28l dcadlal) 4gaal) LSl

(Y=VLY) o



Sloan VE gye a adly ducliall sliall il/aike 0,7 (IS 28 GaaK U (gaall Calliall L)
2l L) LSyl deladd yilfaile 1105 5il/pake VEY I Lol Jelia 8 4,a) ey
i aake A Loty Al CpmaS O (goinll (gginall witl (S Blased) Jelie pe A)lalliy e

LY 585 o8 Laalias) 4ol clelaal) 8 35 5Lal) slaall Ao goal) Aalladll il cuyglily
Oy LSl Jaladl Jeliall 3 53l/aale 0.94 1 200.44 (e pon VE g e 2ay 3
bl aall dailal) A gal) LSl duled) deledl 3 5303l 36.26 ) 286.101
Waike 49.255 1 245.5979 (e 31N 4 cumpss) (3 sylasdl Jelbe pe 43l
LSyl %) + v Gty Jlas el cupglil 38 LyaSll delie 8 A8y ¥ LSl Jlas s Wl

2- =S 190.79% s Benzo(a)pyrenes Pyrene s Fluoranthene s Phenanthrene

JMasdr i Acenaphthlene 5 Naphthalene (— J<185% s methyl naphthalene
s (4 77.50% dowsy Acenaphthene Jss 5 1-methyl naphthalene -S54l 79.72%

sFluorene &Lyl 18.05% 533.98% 545.08% 558.52% JHas st () cusls

sl e Benzo(b)fluoranthene s Anthracene s Benzo(k)fluoranthene

st s el il€ 08 adad) 23l 3 ilall dgal) dsally Jaleall (ggunll Jeliall 3,
-Ysmethyl naphthalene-Y s Naphthalene LSl %Y Y, €Y 5 %AY, v £ 5 %AY, V)

%£0,+ € 5%E7,005%7+,3+ 59%TA, Vo Lalialy 41l e methyl naphthalene

s e Phenanthrenes Fluorene 5 Acenaphthene s Acenaphthlene <ulS )l

%A,4% 5 %)Y, (e Cangli el cuy Laalisil gla) 600 yla il Jelio g 0l



2-methyl s Naphthalene LSyl %YT,A0 3 %Y+, 5 %VA,TY 5%V9,6Y 5%+, VA

s Acenaphthenes Acenaphthlenes 1-methyl naphthalenes naphthalene

(s 1| g le Anthracene s Fluorene




	العنوان انكلش.pdf (p.1-2)
	العنوان عربي.pdf (p.3-4)
	الخلاصة انكلش.pdf (p.5-8)
	الخلاصة عربي.pdf (p.9-13)

