Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Advancesin Applied Science Research, 2012, 3 (5):2789-2795

Library Library

| SSN: 0976-8610
CODEN (USA): AASRFC

Bacterial Degradation of Crude Oil by Gravimetric Analysis
Latha R*and Kalaivani R?

'Department of Microbiology, Dhanalakshmi Srinivasan College of Arts & Science for Women,
Perambalur-621 212, Tamil Nadu, India.
2 Department of Biotechnology and Bioinformatics, Dhanalakshmi Srinivasan College of
Arts& Science for Women, Perambalur-621 212, TamilNadu, India.

ABSTRACT

Microbial degradation of petroleum hydrocarbons is one of the major practicesin natural decontamination process.
The present study investigated about the isolation of bacteria from crude oil contaminated site and gravimetric
analysis of degradation in which, two bacterial isolates formed maximum clearing zone on mineral salt medium.
Among these isolate S, showed maximum growth (0.85mg/ml) and degradation on seventh day of incubation,
followed by S;o that showed maximum growth (0.92mg/ml) and degradation. Isolate S, was identified as Bacillus
subtilis and S;9 as Pseudomonas aer uginosa, were optimum for both growth and degradation. The total viable count
of Bacillus subtilis and Pseudomonas aeruginosa were 257x10° Cfu and 248x10 Cfu respectively. An increase in
oil degradation was correlated to an increase in cell number indicating that the bacterial isolates were responsible
for the oil degradation. Our results obtained demonstrate the potential for biodegradation of these isolates in situ
and/or ex situ.
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INTRODUCTION

Presence of Petroleum hydrocarbons has been rdporti@fluence the biodiversity, distribution andllption of
microorganisms in an environment. BiodegradatiodeiBned as the biologically catalyzed reductiorcégmplexity
of chemical compound. Biodegradation of petrolewdracarbons in the environment may be limited bgrge
number of factors. An important limiting factor tihe biodegradation polluted soils is often the lnaavailability
and solubility of the hydrocarbon. Crude oil, besmof its characteristics is one of the most sigaift pollutants in
the environment as it is capable of causing seritausages to humans and the ecosystem. Prolongedierpand
high oil concentration may cause the developmetivef or kidney disease, possible damage to theeboarrow
and an increased risk of cancer [1-2]. The enviremmof microorganisms in the degradation of petnwieand its
products has been established as an efficient,oaetionversatile and environmentally sound treatm&he search
for effective and efficient methods of oil remo¥edm contaminated sites has intensified in receyary, because
microbial degradation that in responsible for dlegruntreated oil spills is slow [3]. Microbial rexiation of a
hydrocarbon—contaminated site is accomplished thithhelp of a diverse group of microorganisms,ipalerly the
indigenous bacteria present in soil. These micraaigns can degrade a wide range of target constityeesent in
oily sludge [4]. A large number d?seudomonas strains capable of degrading PAHs have been igblaten soil
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and aquifers [5,6]. Other petroleum hydrocarbonraéers includerokenella spp.,Alcaligenes spp., Roseomonas
spp., Senotrophomonas spp., Acinetobacter spp, Flavobacter spp, Corynebacterium spp, Streptococcus spp.,
Providencia spp.,Sphingobacterium spp,Capnocytophaga spp,Moraxella spp, andBacillus spp. [7].

Microorganisms have enzyme systems to degrade @im Wiesel oil as a source of carbon and engdjyThe

growth and proliferation of oil utilizing microorgeésms in polluted soil is greatly influenced by teilability of

nutrients and their hydrocarbonoclastic propertychbnical method to reduce hydrocarbon pollutioexisensive
and time consuming. Mass spectrometry is usuaky us provide type analysis of petroleum produetsch gives
the percentages of hydrocarbon types such as alkamd cycloalkanes in the oil. The type analysavides the
relative composition, the total amounts has to beemhined by another method, called gravimetric hoebt
Gravimetric would give satisfactory accuracy in exments that employ fairly large amounts of pewoh. So, the
present study was designed to gravimetric anabfsisude oil degradation by bacteria.

MATERIALSAND METHODS

Sample Collection

Oil samples were collected from Crude Oil Indianr@wation Pvt., Ltd., KK Nagar West, Chennai. Simple
were used to analyse the physico-chemical paramatet to isolate the bacteria .Samples were celleat a depth
of 5cm from the surface of the soil. They werdeaxikd in sterile polythene bags and tightly packétiey were
then carefully transferred to the laboratory far #nalysis and stored at 4°C aseptically beforeqasing.

M edia used
R.B broth, mineral salt medium, and Bushnell HaastBmere used for screening and isolation of baatBom
crude oil.

Selection method

Screening of crude oil degrading Bacteria

5gms of soil sample was inoculated igBRoroth and was incubated at 37°C for 2 days. rAfteubation 0.1ml of
broth culture was plated in mineral salt mediunngsspread plate technique. An ethereal solutionrofle oil
(10% wi/v) was uniformly sprayed over the surfacéhefagar plate. The ether immediately vaporizetithin layer
of oil remained on the entire surface. The platese incubated at 25°C for 2 days. The organidrmas formed
clear zones around the colonies were considereduds oil degraders.

I solation and Enumer ation of Bacteria

Isolation and enumeration of bacteria were perfarrg soil dilution plate technique using Bushneldd agar
media [9]. One gram of dried soil was dissolve®mnl of distilled water and agitated vigorously. feilent aqueous
dilutions 10%, 10%... 10"%0f the suspension were applied onto plates and 2@eited medium at around 50°C was
added to it. After gently rotating, the plates svarcubated at 37°C for 24hrs. Enumeration ofdéft isolates was
carried out selected colonies of bacteria weresteared from mixed culture plates onto respectiyar gplates and
incubated at 37°C for 24hrs plates containing putgires were stored at 4°C until the examination.

Oil Degradation

For examining the degradation of oil, Bushnell Haeelium (BHM) supplemented with 5g/l of crude odswsed.
About 50ml medium was dispensed in 250ml| conicatks. The media was inoculated with 0.1ml of craile
degrading bacteria (bacteria obtained by screewfirngude oil degrading bacteria) and incubated8aC2for 7 days
on a rotary shakes at 175rpm.

Estimation of Growth & Whole Cell Protein

For estimating growth in terms of whole cell prat§l0] 0.5ml of medium was centrifuged at 3000rgn X0min.
The cell pellet was washed twice with Ringer’s sioluand the pellets were resuspended in 1.0mlG¥ANaOH to
boiling temperature for 10min to obtain cell fredract protein concentration in cell free extrastss estimated by
[11] method. Growth was also monitored by meaguaptical density at 620nm.

Extraction of Crude Qil
For estimation of oil degradation rates by graviiceanalysis 5ml of n-hexane was added to abovekd$laThe
contents were transferred to a separating funretleatracted. Extraction was carried out twicernewre complete
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recovery of oil. The extract was treated with Ogfganhydrous sodium sulphate to remove the ma@samd
decanted into a beaker leaving behind sodium stéphBhis was evaporated to dryness in a rotarp@nedor under
reduced pressure.

Gravimetric Analysis[12]

The amount of residual oil was measured after etitna of oil from the medium and evaporating itdiyness in
rotary evaporator at 40°C under reduced presstlitee volume of extracted oil was deducted from thevipusly
weighed beaker.

The % of degradation was calculated as follows;

Weight of Residual crude oil= Weight of beaker eaming extracted crude oil — Weight of empty beaker
Amount of crude oil degraded = Weight of crudeaaitled in the media — Weight of residual crude oil
% degradation = Amount of crude oil degraded / Antaf crude oil added in the media x 100

I dentification of theisolates:
The colony characteristics and cellular morphologly the isolated, their pigmentation, staining reat,
physiological and biochemical characteristics wetamined by standard methods and the isolatesideméfied

RESULT AND DISCUSSION

In mineral salt medium, it showed maximum clearzmpe in plate 1&2. Clearing of crude oil in theedium
showed the bacterial growth. It indicates the degtian, may be due to production of emulsifiersfatants etc.
Hence, these 10 isolated designatethS5, were selected for further screening of biodegiadatates. Among the
10 isolates, sand Soformed maximum clearing zone on mineral salt medium

Screening these isolates for oil degradation fayesbserving temporal effects on growth and dedradgplate 3).
S, showed maximum growth (Gr — 0.85 mg/ml), degrade(iG-218) on ¥ day of incubation, followed by isolate
S, growth (Gr-0.25mg/ml) degradation (G-360) (tabl& plate 4). Hence, these 2 are most efficientated $and
Sio that showed maximum growth and degradation (fa& 6). Nwaogu et al. [13] reported thaB.subtilis to
utilize and degrade oil of 0.63 if"&lay of incubation. Mandri and Lin [14] reportedatitheP. aeruginosa had
degraded 90% in 4 weeks.

Based on various morphological, physiological amdchemical characterization, isolate ®as identified as
Bacillus subtilis and $, asPseudomonas aeruginosa, the results presented in (table: 2&3).Colony Marplgy on

nutrient agar plateB.subtilis showed Creamy, big spreading, finely wrinkled atich§ In P. aeruginosa showed
large, opaque irregular colonies with earthy odtuBlood agar plates showed the heamolysis (Pate

In total viable counts oBacillus subtilis 257x10° and Pseudomonas aeruginosa 248x10° the results presented in
table: 4. from this table that the number of vidiéeteria especiall.subtilisis greater than the other isolatesPof
aeruginosa.

Biodegradation has been widely received by the iputtlowever a number of factors must be taken into
consideration befordn situ biodegradation can be applied. These includes,tgpd concentration of oil
contaminated, prevalent climatic conditions, typemvironment that has been contaminated and Nuitcientent as
well as pH of the contaminated site.

The rate of crude oil biodegradation in the soierse to be rapid. This may be due to the fact that t
microorganisms in the soil have efficiency abilityutilizing the residual crude oil as a sourcearfbon and energy
[8]. Crude oil contains hydrocarbon and does naisteattack by microorganisms. The hydrocarbonizir
microorganisms isolated from the soil were speaiésBacillus, Lactobacter, Arthrobacter, Pseudomonas,
Micrococcus, Zoopage, and Articulosporium. Bacillus sp. predominated, especially in the crude oil pollused.
This may be due to the ability of the organismgraduce spores, which may shield them from thecteffiects of
the hydrocarbons [15].
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PLATE 1

SOIL SAMPLE

PLATE 2

ZONE FORMATION ON MINERAL SALT MEDIUM

Table: 1 Crude oil degradation by bacterial isolates

Bacterial isolates Crude il degradation
Degradation rates (%) of isolates | Growth (mg/ml)
S 218 0.85
Sic 360 0.92

Table: 2 Morphology of nutrient agar plate

Character

|solates

Bacillus subtilis

Pseudomonas aeruginosa

Colony morphology

Creamy, big spreading, finelynkied and slimy

Large, opaque irregular coloniethwarthy odour|
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PLATE 3

PRECULTURE PREPARATION

PLATE 4

EXTRACTION OF CRUDE OIL
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PLATE 5

AFTER DEGRADATION

PLATE 6

DIFFERENT BETWEEN BEFORE DEGRADATION AND AFTER
DEGRADATION OF CRUDE OIL

Table: 3 Biochemical characteristicsof bacterial isolates

Character - — |olates -
Bacillus subtilis | Pseudomonas aeruginosa
Gram staining Gram positive rod  Gram negative rod
Motility Positive Positive
Catalase Positive Positive
Oxidase Positive Positive
Citrate Positive Positive
Indole Positive Positive
Methyl red Positive Positive
Voges — Proaskaugr  Positive Positive
Nitrate Positive Positive
Urease Negative Negative
TSI K/IA K/IK
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Table: 4 Isolation and Enumeration of Bacteria

Isolates Colony Forming units (Cfu)
Bacillus subtilis 257x10°
Pseudomonas aeruginosa 248x10°

PLATE 7

P.aeruginosa HEAMOLYSIS IN BLOOD AGAR PLATE
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