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ABSTRACT

One of the biggest problems at present century that we face with, are wastes and how to use them correctly.
Chlorobenzoates are the big xenobiotics that are mediator in making of insecticides, dyes and drugs. They are
entered into environment through residue destruction and analysis of PCBs by human. The purpose of this research
isisolation and identification of 2,5-dichlorobenzoic acid (DCBA) degrading bacteria and examining the growth of
them in presence of this compound and also evaluating and justifying biodegradation of mentioned compound in
landfill. Sampling was done from different places of landfill in spring and summer of 2010. Amount of 4.0g of
sample was added to inorganic medium containing 2,5 -DCBA, then aeration was done every day for one minute.
For identifying bacteria, the common biochemical tests were used. The amount of released colure was measured
with UV. The measurement of the organic material 2,5-DCBA in samples of culture of 50 days was then examined
by HPLC. The number of bacteria in medium containing 2,5-DCBA and the medium without this compound was
accounted. In medium without 2,5-DCBA, the number of bacteria was more than the mineral medium containing this
material. In spring, most of degrading bacteria was gram negative while in summer was gram positive. Resistant
bacteria to 2,5-DCBA was identified and isolated as: Bacillus sp., Corynebacterium, Enterobacter, Klebsiella,
Citrobacter, Neisseria. The most quantity of degradation of 2,5-DCBA was belonged to Entrobacter 62% and
Corynebacterium 48% and least quantity determined by Bacillus spl4% bacterium. The results of the research
also showed the advantage of primary enriching method for better isolation of bacteria in compare with direct
culture of them.
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INTRODUCTION

One of the big problems that we are face with as@nt century is cities residues. We have to uma th such a
way that they would not be troublesome for envirenin The landfill was made in 1920 and 1930. thiseasiest
way to bury the organic and inorganic wastes. Twere then covered with soil layers to keep themodueach of
insects and rodents. Decomposition is slow in léindferobic and facultative anaerobic microorgamiattacks to
residues that cause decomposition during which @& is produced. The buried substances are hawnfll
cancer-causing for humans and can come into foathcfihe produced gas can also cause destroy nfspénd
ecosystem and firing and can enter into surfacegradnd waters and cause pollution [1,2]. We a0 ase this
gas as consuming gas and for producing electribi§Bs are macro xenobiotices which are distributedhe soils
and sediments. 2, 5-dichlorobenzoeic acid (2,5-DEBAused for producing insecticides, dyes, poisbngs and
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antiseptics. They are degraded by microorganisnth ss Micrococcus, Flavobacterium , Alcaligenes, and
Pseudomonas. Biodegradation in such a way is simple and econahand cause removing of pollution from the
environment. In microbial metabolism process, tmeak of the aromatic ring occurs through ortho &ata
approach. This cause release of CO2 and the chlatoms will be separated on presence of oxygea.bEnzene
ring breaks by dioxygenase enzyme and be convtatedtechol that finally converted to acetyl caid pyruvic
acid , then enter to krebs and bacteria’s metaloglites [3,4]. Hence, biodegradation has been densil as a safe
method for environment. However, up to now, useth&f microorganisms or their products in cleaningafip
pollution and biodegrading on landfill haven’t beéemestigated in Iran. However, bacteria are distied in the soil
and water ecosystem, but scientists have repohtad dompatible and native organisms of pollutioraawith
chlorobenzoic acid compounds are more effectiva thther organisms in biodegradation. Rate of degia in
polluted area with 2,5-DCBA is depend on factorshsas microbial population in landfill, type andaquity of
pollution and chemical and geological conditionslafdfill. There are several methods for increasimgate of
biodegradation in landfill. Most important of theare included of:

1-Inducing of microorganism of environment with adgdoxygen and nutrients into polluted area ( lostation).
2- Inoculation of soils and polluted area with mimrganism that are able of degradation (bioaugnien}g5].

In 1990, Hichey and Focht isolated bacteridsdudomonas aeruginosa JB2 from polluted soil with 2,5-DCBA that
could degrade a wide range of benzoic acid halogéosording to this research catechol was the maédliator
catabolism of DCBA [6]. In degradation of 2,5-DCRKoxygenase enzyme self-starting remove chlorinendtom
ortho carbon position. In 1995, Fava et al meastineddegradation of 2,5-DCBA with the HPLC systend a
substrate stoichiometry of medium [7]. In 1999, Ipaat al investigated the activities of 1,2- diogpgse enzyme on
all strains ofPseudomonas [8]. These enzymes are transferred to specifarst by plasmids. Certain substances
including manganese, copper and cobalt are eskdotidhe dioxygenase enzyme. These factors inerd¢he
survival of the degrading organism such as xenasian the bioremediation. Such complement increthse
degrading of chloro benzoate (CBs) [7]. In swisdualy on sewage soil revealed thitaligenes sp. was capable of
degrading CBs as the main source of carbon andygn&his bacteria attack to aromatic compounds duesal
mechanisms. In some substance the chlorine atoeplisced with a group of hydroxyls before breakiing [3].

Purpose of this study is isolation and identifioatdf 2,5-DCBA degrading bacteria, survey of baatgrow curve
at presence of this compound and to assay biodiegraf this substance on shiraz landfill (Iran).

MATERIALSAND METHODS

Sampling: with enough and true knowledge about the actisitind the available services in the landfill sfte
Shiraz, we selected some certain parts of theilafatfsample collection to isolate 2,5-DCBA badh ( Fig.1):

Figl-Site map of landfill
1- -Thedry sediments at the floor of the ponds
2- Thelagoon
3- Sediments
4- Thelandfill drainage
5- Thelandfill surface soil

In spring and summer of 2010 sample collection dase from station number 5. On the whole, 20 casae
studied during each season. The samples were tmllén fully sterilized glass containers. They wehen
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transported to the laboratory in the vicinity ofeiafter maximum of 4 hours delay to be testedh wacterial
culture and measuring the 2,5-DCBA degradation .

Bacteria and the culture medium:

Sampling preparation:

The culture medium used for this study was a typmineral salt medium containing the following cooomds:
[NH4]2 SQ, 0.1gr/l , KHPO, 2gr/l, FeSQ. 7 H20 0.005 gr/l , MgSO 7 H,0 0.01 gr/l, Na HPQ, 3gr/l,
NaCO; 0.1 gr/l, Ca(N@), 0.0gr/l, MnSQ 0.002gr/l, yeast extract 0.008 gr/l [7].

The above minerals were added separately to 1008 tVice distilled water. After dissolving eachmerals the
next mineral was added respective (pH=7). Thenraauat of 100ml of mineral salt medium was steriiza

erlene. Then, 0.14 gram of 2,5-DCBA dissolved iatane was added to each erlen. The amount ofrdggoé the
sample was added to each erlen. Then incubatiordeses for 15 days. During this period, one mingeton was
conducted each day. After observing turbidity, dtign to the solid basis medium containing organaterial was
done.

I solation and I dentification:

Single colonies were purified on blood agar mediama following tests were conducted on them: cagatast,
gram stain, oxidase test, biochemical test singigistest and enzyme investigation test. Pure bactere culture
and incubated in LB medium. The scale of MIC wdswuated on molar Hilton agar medium (made in Gerya

Bacteria counting and deter mination of growth curve:

To determine the growth curve of isolated bactarithe presence and absence of 2,5-DCBA, the cotoayting
procedure was utilized . Different dilutions of thacteria were prepared, which then were cultured solid
nutrient agar medium using a glass sprier. The rurabbacteria was given by CFU/ml [3].

Chemical analysis:

Chloride determination: inorganic chloride was edetined turbimetrically by measuring AgCl precifia.
Samples were diluted 1:2 in MSM, acidified with &Dof 10 N SO, and centrifuged ( 5 min at 2250 rpm ) to
remove material that precipitated due to acidifaratalone . Each sample and standard as zeroedsagaielf at
525 nm on a UV spectrophotometer to minimize bamkgd variation. Precipitation of AgCl was then measd by
adding 10ml of 0.1 M AgNG; (in 5M H;PQ, ) and immediately reading the sample A525. Chioad quantified by
reference to a standard curve that was linear fdd mM to 1M blanks, consisting of MSM alone, wémee of
interferences due to precipitation of medium congms. 2,5-DCBA concentrations were determined kgaer
Knouer 2500 at 250nm , Vacuum Degasser, 20 M lémp £ mi/min high-performance liquid chromatography
HPLC ), Knouer Smartlin Pump1000, UV Moving phasduting to the method of isocratic was done irctiea to
35% of A phase and 65% B phase. A: (500ml HPLC gradter was added 5ml acetic acid ), B: HPLC grad
methanol (fig.2) [7].

Preparing of the standard:

Preparing of standard was pour 42.4 mg standar®ZB in a 50ml volumetric flask and it becomes lyulkith 80
methanol , then transfer 10ml of this solution t60ml volumetric flask and it becomes bulky with 8@thanol
then a few milli liter of this solution has passiedm a 4%m filters syringe head as injected HPLC set with
mentioned condition a the part of A .

RESULTS

The number of bacteria in the medium without 2,582C(4.3x1012 cfu/g or cfu/ml) was more than medium
containing 2,5-DCBA . Frequencies of 2,5-DCBA r&mit bacteria was 55% in sediments station andir%60
surface soil station. These stations were the noosttaminated and uncontaminated areas of the Iandfi
respectively (Tablel). Different bacterial generechs as Entrobacter, Corynebacterium, Klebsiella, Nisseria,
Citrobacter, Bacillus sp. were identified as 2,5-DCBA resistant bacteria.
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Fig.2. Chromatography 2,5-DCBA from analysisHPLC
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Fig. 3. Growth curve Entrobacter (with and without 2,5-DCBA)
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The quantity of released chloride by bacteria wetemhined with UV spectrophotometer. The biggestwam of
released chloride was belonged tdrBbacter. Degradation of 2,5-DCBA was probe with HPLC. Thest quantity

of degradation of 2,5-DCBA was belonged tentrobacter 62% and Corynebacterium 48% and least quantity
determined byBacillus sp.14% bacterium (fig7). The results of live cells cougtiand evaluation of bacteria
growing curve at present and absence of 2,5-DCBéwsh that isolated bacteria are able using 2,5-D@B
carbon and energy source. The great quantity afiteducells forEntrobacter log 10, 8.95 cfu/ml, was at 50 days
of experiment. The 2,5-DCBA is degrading by motimécrobes crowd under aerobic conditions. The most
important of degradation casd€ebsialla , Entrobacter, Nisseria, Corynebacterium , Bacillus sp (fig 3,4,5). The
best bacterial degradation for deletion of 2-5-DCB#s gram negative and gram positive crowd tog€fite6).
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Fig 4. Growth curve Corynebacterium (with and without 2,5-DCBA)
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Fig .5. Growth curve Klebsiella (with and without 2,5-DCBA)
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Fig. 6. Chloridereleasefrom 2,5-DCBA by different bacteria
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Fig.7. Percentage of 2,5-DCBA bacterial degradation
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Table(l): Percent and mean number of 2,5-DCBA resistant bacteriain different stations

Station Percgnt of 2,5—D_CB Mefan number o_f 2,5—DCEL Mean of total bacterig
resistant bacteria | resistant bacteria ( cfu/ml (cfu/ml)
Dry sediments of pond 22.04 .02 = 10F 5.49 x 10°¥
Lagoon 1.62 2.37 % 107 5.34x 107
Sediments 55.21 230 x 10° 5.04 x 10°
Landfill drainge 21.11 2.64 % 107 1.15L0%
Landfill surface soil 0 0 0

DISCUSSION

As mentioned in the previous sections, contaminatidth aromatic compounds and 2,5-DCBA is hazardouse
environment and surface and ground water resouReleased choloride radical could cause cancéwuiman.
Hence, the biodegradation of 2,5-DCBA from residimesery crucial. There are various types of apphes for
organic waste treatment including physic-chemicathnds. However, these methods are not so eféesiince they
are high costly, and they produce great amountatefmediate products. Nowadays, biodegradaticroisidered
to have great advantages for eliminating the armnm@mpounds. Some bacteria, especi&tgudomonas and
Alcaligenes are important in biodegradation. In current stugiy,genera of degrading bacteria were isolated. #gno
these bacteria, four of them were selected to feetdfe on degrading of mentioned compound. Mamwggtigators
have reported the isolation of chlorobenzens utifibacteria, such & caligenes [9], Pseudomonas, Burkholderia,
Xanthobacter, Rhodococcus, Acidovorax, Bordetella sp. [10] and Psedomonas aeruginosa JB2 [8,11]. Isolated
bacteria in present study were not same as refsoits other studies. This is maybe due to differepleees which
were used for sampling. Hickey and Focht in 19968cdbed the isolation and characterizationPeéudomonas
aeruginosa , which used different CBAs as growth substratgecifically 2,5-DCBA [6]. Isolated bacteria in
current research are also capable of using 2,5 D&8Bénly sources of carbon and energy.

Fava et al in 1995 reportdebeudomonas sp. strain CPE2, which was capable of dechlormga#l,5-DCBA. They
were selected from a polychlorinated-biphenyl-ddigrg aerobic mixed bacteria culture. Bacteria cowdbibase
radical from chlorine in anaerobic condition anédi benzene ring and convert to catechol and ose fesidue
carbon [7]. Johnson et al in 2002 investigatedotheteria growth on the cyclic aromatic compoundsgighe micro
plate method. They utilized dye wst-1 in their wesb [12]. However, so far there is no researchciwiiias been
done at the presence of 2,5-DCBA benefiting fromnficro plate method. A fixed microbial consortitias a vast
flexible analysis of DCBs. When 2,5-DCB are addedctlture simultaneously, following the first stagé
decomposition during 48 hours, 2,5-DCB are degrade2iCB, 2,3-DCB, 3,4-DCB and 3,5-DCB are addtxdthe
culture medium simultaneously, the growth is ehtieased [3]. Despite other studies, bacteriauiment study
could degrade some of 2,5-DCBA during 50 days. WPa&tlal in 1999 reported that CBs are macro- xestmsi
which are distributed all over soil and sedime@klorobenzoates transmit chlorine atoms to orthsitipm; the
activity which is fatal for planets. In fact, 2,3[&B is deadly to planets by itself [8]. In one easch, all gram
positive and gram negative bacteria were cultuogéther and then compared each other. In somerizasteh as:
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Citrobacter ,Nisseria , Corynebactrium , after 50 days of incubation with 2,5-DCBA , & ngigment was obtained
while some other researchers believe that thispigohent is probably result of accumulation of cbtatechols
which are suffering from auto-oxidation [9,13,14]). this study, temperature, pH and source of oxyges not
involved in formation of pigments. This activity bfcteria may be due to formation of quinone rdslicaring
polymerization of dichlrocatechol.
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