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Abstract:Anewphenol-degradingstrainwasisolatedfromactivatedsludge, itwasidentifiedasKlebsiellaoxytocausingsequencing

theentire16srRNAgene.ThekineticsofphenolbiodegradationbyKlebsiellaoxytocawerestudied.Thewhole-cellkineticproperties

ofphenolbiodegradationforstrainKlebsiellaoxytocathusrevealedasignificantbiodegradationrate.
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Phenoliccompoundsarewidelydistributedinthe
environmentfromvariousindustrialaswellasnatural
sources, forexamplechlorinatedphenoliccompounds
arespecificallyutilizedasinsecticides, herbicides, de-
tergents, solvents, woodpreservativesandantimicrobi-
alagents.Biologicalmethodsarepreferablemethodsto
treataromaticcompoundsbecauseitiseconomical, and
thereisalowpossibilityoftheproductionofbyprod-
ucts

[ 1]
.Severalmicroorganismsusedareusuallyaer-

obes, includingPseudomonasputida
[ 2-3]

, Ochrobac-
trumsp.

[ 4]
, Rhodococcussp.

[ 5]
, Burkholderiasp.

[ 6]
.

Theseaerobesaremoreefficientatdegradingtoxic
compoundsbecausetheygrowfasterthananaerobesand
usuallytransformorganiccompoundstoinorganiccom-
pounds.Exceptforthesereportsabove, thereisalmost
nopublishedinformationavailableintheliteraturere-
gardingtheexistenceofaromaticringcleavageactivities
withindifferentspeciesofgenusKlebsiella.

Inthispaper, anewphenol-degradingstrainwas
isolatedfromreturnactivatedsludgeusedinthebiolog-
icaltreatmentofwaste-waterofJizhuangziwastewater
plantinTianjin.Thesludgeenrichedonphenolwas
usedasasourceofphenol-degradingbacteria.The
enrichmentwasmaintainedfor2 yearswithbimonthly
transfersof20% inoculatofreshrevisedaerobicminer-
almedium.Cellsweregrowninastirredchemostatat
roomtemperatureunderstationaryconditions, Approxi-
mately10 mmol/Lphenol0.2mmol/Ldichlorophenol
asthecarbonsourcewasaddedeveryweek, pH

6.5
[ 7-8]

.
Weconfirmedtheidentificationbysequencingthe

entire16srRNAgene.The16srDNAwasamplifiedu-
singapairofforward( 5' -AGAGTTTGATCCTGGCT-
CAG-3' ) andreverse ( 5' -TACGGCTACCTTGT-
TACGACT-3' ) primersfollowinggenomicDNAex-
tractionandthecorrespondingPCR.16srDNAcontai-
ningplasmidvectorswereconstructedusingthepGEM-
TEasyvectorandusedtotransformE.colicellsforthe
nucleotidesequenceanalysisoftheselectedclones.
The16srDNAsequencespresentsthestrainthatcanbe
identifiedasKlebsiellaoxytoca.Thisisfirsttimetore-
portabouttheKlebsiellaoxytocacouldbeappliedto
degradatingphenol.

Fig.1　KlebsiellaoxytocainMicroscope

Toclarifythelevelofphenolbiodegradationin
strainKlebsiellaoxytoca, thisactivitywasinvestigated.
Kineticparametersforphenoldegradationbycellswere
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determinedbymeasuringphenoldisappearancerates.
Phenolweredeterminedbymonitoringchangesinphe-
nolconcentration, usingamodifiedextendedKalman
filterassay

[ 7-8]
.Themostimportantfactorofinfluence

reactionrateistemperature, forexample, 1400 mg/L
phenolcanbereducedto1.0 mg/LbyKlebsiellaoxyto-
cathat30 hoursisneededat32℃, but70 hisneeded
at25℃.

Thedeterminedratesofphenoldegradationwere
fittoHaldanesequationandtreatedwiththeLineweav-
er-Burkdoublereciprocalplot.thehalf-saturationcon-
stantandthetheoreticalmaximum degradationrate
wereestimatedtobe19.7 mg/Land0.65 mg/Lmin
mgprotein, at32℃ respectively.Comparedtoknown
phenoldegraders

[ 2, 3]
withKSvalues, strainKlebsiella

oxytocashowedaKS 12 timeshigherinmagnitudeand
aV5 timeshigher.Thewhole-cellkineticpropertiesof
phenolbiodegradationforstrainKlebsiellaoxytocathus
revealedasignificantbiodegradationrate.

Inconclusion, anewphenol-degradingstrain,
Klebsiellaoxytoca, wasisolatedfromphenol-activated
sludgeinTianjin.Phenotypiccharacteristicsandphylo-
geneticanalysisindicatedthestrainbelongKlebsiella
oxytoca.itisfirsttimereportthattheKlebsiellaoxytoca
isbeingappliedtotakenthephenolbiodegradation.
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一株苯酚降解产酸克雷伯菌的分离与鉴定
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摘　要:从活性污泥中分离出一降解苯酚菌株, 经 16srRNA基因测序确定属于产酸克雷伯菌。研究了产酸克雷伯菌降解

苯酚动力学行为, 显示出该菌株具有显著的降解苯酚能力。
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