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ABSTRACT

Many polycyclic aromatic hydrocarbons (PAHs) are known to be toxic and
their contamination of soil and aquifersisof great environment concern. In
the present study the degradation of naphthalene amodel PAH by nitrogen
fixing bacteria was investigated and an efficient naphthalene degrader sp.
was screened. Twenty isolates degrading naphthalene as a sole source of
carbon and energy were isolated from petroleum contaminated sites. They
were identified by using standard microbiological methods. |solates were
screened on the basis of growth interms of O.D. at 610 nm, CFU mL* and
degradation efficiency. Screened isolates were- Azotobacter chroococcum
and Azotobacter vinelandii, confirmed by molecular identification using 16
Sr RNA geneanalysis.They showed 0.28, 0.22, O.D. at 610 nmrespectively
at 1 m mol concentration of naphthalene after 72 hr. of incubation. HPLC
analysis of diethyl ether extract obtained from cultures of Azotobacter
chroococcum, Azotobacter vinelandii showed 98%, 97.7%, degradation of
naphthal ene respectively at the end of 72 h. HPLC elution profile of extract
indicated presence of intermediate metabolites of Napthalene degradation
at different retention time. © 2010 Trade Sciencelnc. - INDIA
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PAHSaspriority pollutantsfor remediation*°4,

The International Agency for Research on Cancer

Polycyclic aromatic hydrocarbons (PAHS) area
classof toxic pollutantsthat have accumulated in the
environment dueto both natural and anthropogenic ac-
tivitied. Human exposure to PAHs can take place
through multipleroutesincludingair, soil, food, water
and occupational exposure’>®. They have cytotoxic,
mutageni c and in some case carcinogenic effectson
human tissue”9. Based on their ecotoxicity, theUS
Environment Protection Agency (EPA) haslisted 16

(IARC) hasidentified 15 PAHsincluding 6 of 16 US
EPA regulated PAHS aspotentid carcinogensand naph-
thalene aspossibly carcinogenicto humansand animals
(Group 2B)1*2, PAH released in to the environment
could beremoved by many processes, including vola
tilization, photo oxidation, chemical oxidation and ad-
sorption on soil particles*. However, theprincipa pro-
cessfor successful removal and elimination of PAHS
from environment ismicrobial transformation and bio-


mailto:microbio.rsm.latur@gmail.com

ESAIJ, 5(5) October 2010

K.GMaske et al.

Volatage|mv]

B0 0.0 em [
Time [min]

Figurel: HPLC elution profile of the metabolitesfor med
from naphthaleneby Azotobacter chroococcum

degradation415)

Number of factorsaffectsthe processof biodegra-
dation. The PAH degradation significantly increasesin
the presence of other nutrients. The addition of inor-
ganic nitrogen and phosphorous stimulated the degra-
dation of PAH intop soil and aquifer sand(*¢8, Sev-
eral bacteria generaincluding species of Pseudomo-
nas, Alcaligenes, Mycobacterium, Rhodococcus,
Sphingomonas, and Cycloclasticus are capable of
degrading PAHS®1%21, PAH degradation by nitrogen
fixing bacteriastill not studiedin detall. Henceitisde-
sired to study ability of nitrogen fixing bacteriato de-
grade PAHs. Degradation of somePAHsby free-living
nitrogenfixing bacteriawasinvestigated by Chenet d 24
they reported that freeliving nitrogenfixingbacteriahave
ability togrow andfix nitrogen in presence of aromatic
compounds. Dissmilation of aromatic compoundswith
referenceto nitrogenase activity wasinvestigated.
Following study wasamed to screen out efficient naph-
tha enedegrading freeliving nitrogenfixingbacteriafrom
polluted sites.

EXPERIMENTAL

Enrichment, isolation and identification of nitro-
gen fixing bacteria

For theisol ation of ngphthal ene degrading nitrogen
fixing bacteria, soil sampleswere collected from petro-
leum contaminated sites. Soil Samples (1gm) werein-
oculated into flask containing Burk’s medium!? for
enrichment. Haskswereincubated at 150 rpmand 30°C
for 96 hours. OnemL of enriched culturetransferred to
flask containing Burk’s medium incorporated with 0.128
g, Immol of naphthal ene as asole carbon and energy
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Figure?2: HPL C eution profile of the metabolitesfor med

from naphthaleneby Azotobacter vinelandii (R.T. 5.6 min-
naphthalene)

source and incubated on rotary shaker at 150 rpmand
30°Cfor 72 hours. After two success ve sub culturing
inthe samemedium, isolateswere obtained by plating
dilutions of enrichment broth on Burk’s agar medium
containing 1 m mole naphthal ene as sol e carbon and
energy source. Napthalene degrading isolates were
identified by using standard microbiol ogica methods?.

Growth study of theisolates

Haskscontaining Burk’s medium incorporated with
1 mmol of naphthalenewereinoculated with 1 ml of
inoculumsinexponentia growth phaseand having O.D.
0.3 a 610 nm. Conditions were same as previously
described. Amount of growth was measured in terms
of O.D. at 610 nm and cell count as CFUmML ™ esti-
mated by direct plate count method at aninterval of 24
h, upto 72 hours. Selected isolateswereused for stud-
ieson biodegradation.

16 Sr RNA analysis

Twoisolateswith significant growth were subjected
t0 16 Sr RNA geneandysisfor molecular identification.
The 16 Sr RNA genewasamplified by PCR and the
nucl eoti de sequence wasdetermined and andysed using
BLAST search program (http:/mmw.nchi.nim.nih.gov/
BLAST).

Sudy on biodegr adation of napthalene

Screened isolates were inoculated in 50 mL of
Burk’s medium with 0.128; 1m mole of Napthalene as
solesourceof carbon. At theend of 72 h of incubation
period, medium subjected to liquid-liquid extraction
method?3. It was acidified to pH 2.5 and extracted
with diethyl ether. Solvent |ayer was separated, alowed
to evaporate.
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TABLE 1: Physiological and biochemical characteristics

Azotobacter Azotobacter
Test - »

chroococcum vinelandii
cell Ovoid rods Straight rods
Gram
staining - -
Pigment Black _
Motility + +
Cyst . + +
formation
Starch + _
Mannitol + +
Rhamnose _ +
Meso-inositol _ +

HPLC

Residue obtai ned was dissolved in methanol and
andysed usingreversed phaseHPLC. Andysiswasdone
by usng'Younglinglsocraticliquid chromatography sys-
tem. Modd No. ACME 9000 equi pped with rheodyne
injector 20 uL fixed loop, UV/visible detector model
Sp 930d. the C-18 column Varian (250x4.6 mm, par-
ticlesize 5u) was used as stationary phase.

RESULTSAND DISCUSSION

Twenty isolateswere sel ected and i dentified by us-
ing standard microbiol ogical method. Theseisolates
were found to be of the genera. Azotobacter,
Azospirillum, Beljerinckia, Azomonas and Derxia.
Onthebasisof growth, the efficient Napthalene de-
graders were screened. They were Azotobacter
chroococcum, Azotobacter vinelandii, (TABLE
1).They produced O.D. O.28, 0.22 at 610 nm at the
end of 72 h respectively incubation period. Cell count
was 2x10%°, 3x10° CFU mL* respectively at theend
of 72 h. of incubation. Molecular i dentification of iso-
lates degrading 98%, 97.7% naphthal ene by using 16
SrRNA anaysisconfirmed that they were Azotobater
chroococcum strain 10006 and Azotobacter
vinelandii strain ISSDS-386.

HPL C dution profileof resduesobtainedfrom Azo-
tobacter chroococcum, Azotobacter vinelandii
showed 98%, 97.7%, degradation of ngphthaleneand
presence of several degradation products. HPLC elu-
tion profile of Azotobacter chroococcumshowed pres-
enceof metabolitesat R.T. 2.4,5.0, 7.7,9.8 min. resp-
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ectively (Figure 1) .HPLC eution profileof Azotobacter
vinelandii showed presence of metabolitesat R.T. 2.4,
8.5,9.2min (Figure 2).

R.Thavasi et.a.[? reported hydrocarbon degrad-
ing potentid of amarinenitrogenfixing bacterium, Azo-
tobacter chroococcumwith referenceto emulsifica-
tion activity. Expression of catechol 1,2-dioxygenasein
nitrogen fixing bacteriawas reported by Chen et.a .14,
Resultsof present study confirmed that nitrogen fixing
bacteriahave ability to degrade naphthal ene. Azoto-
bacter chroococcum and Azotobacter vinelandii are
efficient Napthalene degraders.
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