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ABSTRACT

It was isolated and diagnosis of 109 isolates (Gpitalis) and 85 isolates (C. glabrata) , isolattdm water and
soil Basra/ Iraq . These isolates have shown iifitgtio get rid of the bioremediation of environmal pollutants
such as hydrocarbons oil Aromatic compounds (indde methyl naphthalene, 1- methyl naphthaleiyhdnyl
and dibenzofuran) , as they have the ability tooeah or bio — accumulation rates different from $bacompounds.
And during the current study proved that the tirag in important role increasing the bioremediatany rate the
greater the bosom of microbiology period includilygasts in rural contaminated increased disposal of
environmental pollutants and vice versa ratio. xcelled as isolates removing compound indole fit@0% lap
within 24 h. and removed three compounds finalrmp#8 h. incubation.

INTRODUCTION

Petroleum - based products are the major souremefgy for industry and daily life. Leaks and aeaiél spills
occur regularly during the exploration, productiggefining, transport, and storage of petroleum aattopeum
products. The amount of natural crude oil seepaag e@stimated to be 600,000 metric tons per yedr aviange of
uncertainty of 200,000 metric tons per year [1]leldee of hydrocarbons into the environment wheglceidentally
or due to human activities is a main cause of watet soil pollution[2]. Soil contamination with hystarbons
causes extensive damage of local system since atatiom of pollutants in animals and plant tissuayncause
death or mutations[3]. The technology commonly u$adthe soil remediation includes mechanical, gy
evaporation, dispersion, and washing. However,etheshnologies are expensive and can lead to inedenp
decomposition of contaminants. The process of hiediation, defined as the use of microorganismstoxify or
remove pollutants owing to their diverse metabalapabilities is an evolving method for the remowald
degradation of many environmental pollutant inahgdithe products of petroleum industry[4]. In aduiti
bioremediation technology is believed to be nongiwa and relatively costfective[5]. Biodegradation by natural
populations of microorganisms represents one of ghenary mechanisms by which petroleum and other
hydrocarbon pollutants can be removed from therenment [6].and is cheaper than other remediagchriologies

[7].

Biodegradation of petroleum hydrocarbons is a cemplrocess that depends on the nature and on thenamf the
hydrocarbons present. Petroleum hydrocarbons cadiviiged into four classes: the saturates, the atms) the
asphaltenes (phenols, fatty acids, ketones, estedsporphyrins), and the resins (pyridines, quimed, carbazoles,
sulfoxides, and amides) [8]. férent factors influencing hydrocarbon degradatiore tieen reported by Cooney et
al. [9]. One of the important factors that limitodegradation of oil pollutants in the environmentheir limited
availability to microorganisms. Petroleum hydro@arlzompounds bind to soil components, and theyidfieult to

be removed or degraded [10]. Hydrocarborféediin their susceptibility to microbial attack. Thasceptibility of
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hydrocarbons to microbial degradation can be gdgaemked as follows: linear alkanedvranched alkanessmall
aromatics>cyclic alkanes [6; 11]. Some compounds, such ashibh molecular weight polycyclic aromatic
hydrocarbons(PAHs), may not be degraded at all [12]

In recent years, various technologies have emeargedder to manage oil residues and effluents coimated with
hydrocarbons. Bioremediation is one of the mosemsively used because of its low cost and higltieffcy
[13;14]. Biodegradation of hydrocarbons by natygbulations of microorganisms is the main procesisigin the
depuration of hydrocarbon-polluted environmentse Thechanism has been extensively studied and rediew
[15;8;16;17;14,;18]. The utilization of n-alkanes ywast as a sole carbon and energy source hagdéewed by
[19] and [20].

In this study different combinations of microorgems were used to evaluate the best combinatiorffmient
removal of aromatic compounds.

1- Species of isolates :
109 isolate to the yea€tandida tropicalisand 85 isolate to yea6t glabratafrom water and soil of environmental
of Basrah / Iraq.

MATERIALSAND METHODS

Yeast Isolates: Two species ofCandidaviz C. tropicalis and C. glabrata previously isolated from water and
sediments of Basrah water bodies (unpublished de¢a¢ used in this study. Yeast grown on PDA medanmd
store in refrigerator until used.

Preparation concentration of crude oil to the test by yeasts.

Use the crude oil from the rivers field life of pesific gravity for the purpose of removal biologi@xperiments by
yeasts were exposing crude oil for weathering sed@® g of it and put it in flask 100ml and therbjsgted to

evaporation at a temperature of 40c. for a peridiive days where measurement of weight every I@hthe first

day and during which then once every 24h. and bewed by the lack of difference in weight weatmeriprocess
is complete guide [21], and then sterilizes cruil¢2@;23;24], after used the concentration ofgd/2L00ml of the
metal media of yeasts.

Susceptibility testing of yeastsremove or the accumulation of aromatic compounds.

Preparation has been the concentration 0.2g/10@mi €rude oil by 25 flasks ,one flask as contrdheut adding
yeast isolate , and the rest divided into two gsoap12 each isolate and for the isolation of tidddr. and 48h.
where it was added 0.5g of yeast in each flasloatnrtemperature on a rotary shaker at 120 rpmthétend of
incubation duration , the biomass was separatezkbirifugation at 4000 rpm for 30 minutes and sogkmts were
separation of the into Alfa tic and aromatic commas[25] , left to dry and then measured the comatoh of

compounds by GC device.

Equation calculating the proportion of compounds removed:
Where as: [26].

R% = (G- C) / &) *100

R= The percentage of removal.
Co= The concentration of compounds in the primaryisoh.
C,= The concentration of compounds in the final Sofut

RESULTSAND DISCUSSION

The results showed the ability of some speciesabis isolatedy. tropicalis & C. glabrata) on biological treatment
to remove environmental pollutants or aromatic coomas(indole, 2- methyl naphthalene, 1- methyl tiaglene,

biphenyl and dibenzofuran ) that present in watel sediments. These species were involved in theegs of bio —
accumulation of these elements , and it was fohraligh statistical analysis at the level of probigh0.05.

77
Pelagia Research Library



Sanaa Q. Badr and Basil A. Abbas Adv. Appl. Sci. Res., 2015, 6(11):76-84

2- Susceptibility testing of yeasts remove or tbeumulation of aromatic compounds.

As showed the decomposition of a standard contdiorethe sample on the concentration of crude diheut the
yeasts, by using aromatic compounds standard gnlthiat contains five compounds (indole, 2-metlaphthalene,
1- methyl naphthalene, biphenyl and dibenzofuras)stated by table (1) and form (1).

The results showed that isola@andida tropicalis their ability to biodegradable compounds aromaticduring
24h. as stated by table (2), form(2).

The results also showed increased susceptibilippmigosition of petroleum compounds cuddling up qEkras
stated by table (3, 5), form (3, 5).

The results showed that isold@andida glabrata, her ability to biodegradable compounds aromaitiduring 24h.
as stated by table (4), form(4).

The results showed that in the case of the integratf two types of isolates leads to increasecdejpibility
analytical oil for compounds as stated by tabl&)(@prm(6,7).

One major obstacle that has slowed the implememntati microbial enhanced oil recovery has beerdiffeculty in
isolating and/or engineering microorganisms thatsavive the harsh environment of the oil resarvoi

Crude petroleum oil and hydrocarbon degradation een analyzed for several fungal and bacteriatiepe
showing variable potentialities [27; 28; 29; 30].

However, only few works referred to the isolatiardaharacterization of yeast strains able to @tihgdrocarbons
[27].

Bioremediation in expected to play an importaneras environmentally safe and cost-effective respdao marine
oil spills.

Microbial degradation is the major and ultimateunat mechanism by which one can clean up the pitrol
hydrocarbon pollutants from the environn{8tt 32; 33]
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The recognition of biodegraded petroleum-deriveoireatic hydrocarbons in marine sediments was regdste
[34].They studied the extensive biodegradation lkflaaromatics in marine sediments which occurrerpto
detectable biodegradation of n-alkane profile ofdhele oil and the microorganisms.

Cytochrome P450 alkane hydroxylases constitute perstamily of ubiquitous Heme-thiolate Monooxygeess
which play an important role in the microbial dedgtion of oil, chlorinated hydrocarbons, fuel addis, and many
other compounds [35]. Depending on the chain lengtizyme systems are required to introduce oxygetiné
substrate to initiate biodegradatiohable ). Higher eukaryotes generally contain severffiedént P450 families
that consist of large number of individual P450nferthat may contribute as an ensemble of isofonthé
metabolic conversion of given substrate. In micgamisms such P450 multiplicity can only be foundiew species
[36].

Cytochrome P450 enzyme systems was found to beviedan biodegradation of petroleum hydrocarbonable
1). The capability of several yeast species to us¢kanes and other aliphatic hydrocarbons as a smlece of
carbon and energy is mediated by the existenceutifple microsomal Cytochrome P450 forms. Thes®cdytome
P450 enzymes had been isolated from yeast speasitsasCandida maltosaCandida tropicalis and Candida
apicold37]. The diversity of alkaneoxygenase systemsrokaryots and eukaryotes that are actively padiang
in the degradation of alkanes under aerobic camtitiike Cytochrome P450 enzymes, integral membdanmen
alkane hydroxylases (e.galk B), soluble di-iron methane monooxygenases, and memekbound copper
containing methane monooxygenases have been dischgg38]
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This is what was agreed with the current studyhenviability of some species of yeasts isolatechfi@asra, Iraq on
environment degradation or bio — accumulation dfgheum compounds.

Table (1) shows concentration Aromatic compoundsin the standard solution (control)

compounds readings
Indole 4450
2 - methyl naphthaleng¢ 5992
1 - methyl naphthaler 617¢€
Biphenyl 6136.5
Dibenzofuran 4875

79
Pelagia Research Library



Sanaa Q. Badr and Basil A. Abbas

Adv. Appl. Sci. Res., 2015, 6(11):76-84

Tisws | 2raymes avobed is boadegradsion of patraesm hrdrocabomn

nmyees watdrten Mo rocoganaTn Petexrn o
AL thyios o
Mabd
sobatke Mehae C =y dhanes slborsen md Sytntus
Methylaote McDonadd ot ol |60

Moo 17 g nuasar

cwchoalicane

Mot Awvrengs

Mibhrianl

Athyloba
Particalane Methare C~Co (halogemued) dhases and Actryiodacter
- Mabydearcon McDonad of ol |0
Moaow 37 s ovibe alian .
' Methyloonts

= » -
Pxovdemman

AL? rdred CoCo, dhanes, Ly acikds, dbnd ~ et &7
FutAlaTe
Abrw beamees, cvcbuliae aed w0
ovdanvisse awtd Miwdecraia
MWicoha e
Candisg malver
Padaryotic NSO C - Cy dhanes, fany acids Candide tropicdn hhadl@

e bpedirue

Pacwrial Pax
lm" s n

CoCy dhanes, cvchoalbanem

Advertrbacwr
Carhbocnr
MWicoha vram

Vie Dedenct ol 0

Tocar prusa

Gt Bhates

A b op Samg & 2l [ )]
- »

Area PA*S

7000
6000
5000
4000
3000
2000
1000

0

(4 (4
\cbo 2 &
S $
S S R
& &
Q Q
& &
< <
A A

v N

Form (1) shows concentr ation Aromatic compoundsin the standard solution (control)

Table (2) shows concentration aromatic compoundsin the solution with yeast Candida tropicalis after 24h

compounds readings  Percentages remoying
Indole 0 10C
2 - methyl naphtalene 21 99.¢
1 - methyl naphthaleng¢ 5 99.9
Biphenyl 13 99.7
Dibenzofuran 98 97.9
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Form (2) shows concentration aromatic compoundsin the solution with yeast Candida tropicalis after 24h

Table (3) shows concentration aromatic compoundsin the solution with yeast Candida tropicalis after 48h

compounds readings  Percentages remoying
Indole 0 100
2 - methyl naphthalen¢ 15 99.7
1 - methyl naphthalen¢ 0 100
Biphenyl 2 99.9
Dibenzofural 3C 99.2
Area PA*S
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20
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0 - — C
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Form (3) shows concentration aromatic compoundsin the solution with yeast Candida tropicalis after 48h

Table (4) shows concentration ar omatic compoundsin the solution with yeast Candida glabrata after 24h

compounds readings  Percentages remoying
Indole 0 100
2 - methyl naphthaleng 8.5 99.8
1 - methyl naphthalen¢ 104 99.8
Biphenyl 12.9 99.7
Dibenzofuran 70 98.5
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Form (4) shows concentration aromatic compoundsin the solution with yeast Candida glabrata after 24h

Table (5) shows concentration aromatic compoundsin the solution with yeast Candida glabrata after 48h

compounds readings  Percentages remoying
Indole 0 100
2 - methyl naphthaleng 0 100
1 - methyl naphthalen¢ 4.2 99.9
Biphenyl 4.3 99.9
Dibenzofuran 37 99.9
Area PA*S
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Form (5) shows concentration aromatic compoundsin the solution with yeast Candida glabrata after 48h

Table (6) shows concentration ar omatic compoundsin the solution with yeast Candida tropicalisand C. glabrata after 24h

compounds readings  Percentages remoying
Indole 0 100
2 - methyl naphthaleng 0 100
1 - methyl naphthalen¢ 5.1 99.9
Biphenyl 0 100
Dibenzofuran 3.8 99.9
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Form (6) shows concentration aromatic compoundsin the solution with yeast Candida tropicalisand C. glabrata after 24h

Table (7) shows concentration ar omatic compoundsin the solution with yeast Candida tropicalis and C.glabrata after 48h

compounds readings  Percentages remoying
Indole 0 100
2 - methyl naphthaleng 0 100
1 - methyl naphthalen¢ 2.7 99.9
Biphenyl 0 100
Dibenzofuran 24 99.9
Area PA*S
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Form (7) shows concentration aromatic compoundsin the solution with yeast Candida tropicalisand C. glabrata after 48h
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