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Biodegradation of Diesel in Sea Water by
Rhodococeus fascians 1solated from a
Petroleum-contaminated Site

Ja-Ryong Koo, Jun Hyung Moon, and Hyun Shik Yun*
Department of Biological Engineering, Inha University, Incheon 402-751, Korea

Abstract Contamination of marine environment with hazardous and toxic chemicals is more common these days.
Bioremediation is the application of microorganism or microbial processes to degrade environmental
contaminant. Because of low water solubility and volatility of diesel, bioremediation is more efficient than physical
and chemical methods. The objective of this study is biodegradation of diesel in sea water by using Rhodococcus
fascians which is isolated petroleum-contaminated soil. R. fascians was cultured on sea water containing diesel
to determine the diesel degradability. Changes in biodegradability of diesel with various inoculum sizes, diesel
concentrations, initial pH, and culture temperature were analyzed by TPH analysis using gas chromatography.
The inoculum size 2% was effective for biodegrdation of diesel in sea water by R. fascians. When diesel
concentration was 5%, the growth of cell was inhibited by the toxicity of diesel. The optimal temperature and
initial pH for degradation of diesel in sea water were 27°C and pH 8.

Keywords: Bioremediation, Biodegradation, Diesel, Rhodococcus fascians, Sea water

M ol Waall Hid 53] aldoln WSk £ #%
Al =3bE At x40 ® fEEE AR 3

AL wE Qo) [T D DT P o 5, AUAE fske sgadr vig Ak FulelA
sl ol e ettt AAS) R Ae T avigel 1Y ge dmeluy sged fugde 4
g % 131824 (xenobiotics) & FES A El Y= A A ool 74

oF FACAE WE &5 T Zylele] ABRA W EZo] neolmy Aulkzel Xdbyos HH3
Al Td Agesrt i itk A OOH IS A7) offY [1,2]. A= eyl LBl
FoRHE AT D A3re] A o9, Qs 4 ol 71 B dAgoln, HiFe] 190T-350T 2 2009%
o] }E FFe 5ol slor o]2RE % EY, 18 9] f1S3ER TS Atk ok 70% oldo] ek
3 A7 LA e ddS HEHoz A A BEFEEA YA A8y VAFE] AFHEA
w3l == 753 A4S Fa AL F YE 7] 5O FE ARREY, thRE] vk dgE ol8H1
AT [3]. 7FE” el Wls) diHo s gy =Tt
SE 5490] 9l X}C’MMW 2 2352 ekon, Q17ke)
g, dNgargel 5

*Corresponding author N . ho
Tel: +82-32-860-7517, Fax: +82-32-876-8751 7t 55716 AFHRES BT
e-mail: hyunshik@inha.ac kr o] WAL T, -’Pdrouﬂ, HH, H5E 5 AAF o)



454

Z7dol dojd & o [4].

AEAsH= H71EAA FElske BEFoE falst &
AS AA, A, HIYA717] S8l B4 A-54d0] £ ZX}
SHHQ Ao Mol AL mAES ]%O]'oq Az 2
AEE s A ol [5]. e Y °ZS

Ll A WA= Bl AdlE U= s AE|ghE 2
3]]%;(}401] t—éa n ik fFell «]fﬂ' EYede] &
dell tigt A7= Bol 8o} gke E°ﬂ ogh
2o e iﬂoﬂ HAAE AF= BA| gon, 53] tigo]
S7Fhe friell o3t i 299 AESZ Y #AHE o

T= A9 gle AAoltk B A
AN gt #FE o8st dAFE 2LF9 s &
s} Fallell FEFS vX= ARl tiste] Atk B
oq;oﬂ AMEHE T = A8 Rhodococcus F FTOANE
] JP-89] Tsﬂoﬂ T} e Ao wEHon | 67]
AFolNE 2%, pH B HETFH vA F=7}
Rhodococcus Jascians ] SlT52] TIA 3ol U]i]% Oéfgt

o thsto] FeHth

W2 oy
Strains

B AFM = 757 29 BN E8E Rhodococcus
fasciansE ©|-83IATE o] Aol B A AMEH
R. fascians= A v|FA] JP-8 HasHo| 3l B
0]:7—11‘—'3/\16-] 0 E3 }o:] =" %_4 JP-8 T;;—H %Qc 01\5}
Ao ‘)rE‘r‘XALUP [6,7].

Sea water

2 a7l A8E i Qo) gk 4N 1 3
TSl 55 UF Lo} Agsnt

Biodegradation

€ w9 oA Zase S48 98 LB wiA
oA 24A13F seed culture ?l- %, HEE UAFY 55
wjF €5, 18]al 7] pH o] WE 2 a3E s )

AlellA B8tk

Effect of inoculum size

o] o] &l vA= FEks nF@sh] s 7
ze] o] HEHFS st 1 Ealles AT
HEHS 212 1% (0.5 mL), 2% (1 mL), 4% (2 mL),
2|31 6% (3 mL)Z 3l dAFE k= dligollA 15¢
7t v Fstnk

Effect of diesel concentration

oA F%rt féﬂbﬂl H|X]= fi}g %3}71 Sk
et ATl = bgAfY w2 3t
1 E3lss S5k -12} 2%, 3%, 4% :zﬂﬂ 5%2]
UARE sl H71s & 2] 75 2% S35
1547t njeFsiATh

Effect of culture temperature

18C, 22°C, 27C g)a 32TC Y tekst o= Hwoﬂ
A 2% a5 JAES A A dxTo=Z2A HE
SHA] 2 Ao 2 ERF3I sl vAfe Eils
SAstAY 23 vARY s 2% oleH, H%k
17+& 15900tk

>

Effect of initial pH
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Fig. 1. Degradation of diesel in MSM media.
Effect of inoculum size
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Fig. 2. Degradation of diesel in sea water at various inoculum
sizes. (a) 1% inoculum, (b) 2% inoculum, (c) 4% inoculum,
(d) 6% inoculum.

Effect of Diesel concentration
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Fig. 3. Degradation of diesel in sea water at various diesel
concentrations. (a) 2% diesel, (b) 3% diesel, (c) 4%
diesel, (d) 5% diesel.
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Fig. 4. Degradation of diesel in sea water at various initial pHs.
(@) pH 6, (b) pH 7, (c) pH 8, (d) pH 9.

Effect of culture temperature
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Fig. 5. Degradation of diesel in sea water at various temperatures.
(a) 18, (b) 22, (c) 27°C, (d) 32C.

2 <

B 990 AH8E FRE G572 098 Aee Eoh)
F28¥ & &3 Rhodococcus fascians= ©1F A
oA Fa-hre] Hallol A7} Qe Aog welRl FFol
ot OAR7Y SRS R fascians®] AR S F=
oz ettt s tAd EalE A 2%
o] HEFo] aRHoIn HFHo| S/ A5 ol
o 7Hstglov & atole itk alrEe] vAdo] 5%
oFellre vAfe] FAdl oal R fascians®] A37go]
A& wol oAl ZHRRFo] A UERsTh

R. fascians= pH 894 71 =& Ul El&EEs
Aom HwF G2 pH HeloA tA =T} FA=
Ao Z YEIATE R. fascians®] HZA AFL2E HU =

o fr [

.



KSBB Journal 457

32CoM= b Eafo] 257t o2 23Aws)
qFo] & ASE YRt R. fascians®] 355 TAF
o] HAers 27CE 27 Aol Eajz) gt
] o]FARAE A & F Uk

0

O

z A

o e stste A ojstel ArmEen

A4 120093 99 29, AAEL 20093 10¥ 15Y

REFERENCES

1. U. S. EPA (1997) Analysis of Selected Enhancement
for Soil Vapor Extraction. EPA-542-R-97.

2. Cole, G. M. (1994) Assessment and Remediation of
Petroleum Contaminated Sites. pp. 37-74. CRC Press,
Inc., USA.

3. Mackay, D. W. (1985) Environmental Fate of Diesel

10.

Fuel Spills on Land. Report for Association of American
Railroads. University of Toronto, Canada.

. Suthersan, S. S. (1997) Remediation Engineering:

Design Concepts. p. 24. Lewis Publishers, Inc, USA.

. Hwang, E. Y., W. Namkoong, and J. S. Park (2000)

Effect of environmental parameters on the degradation
of petroleum hydrocarbons in soil. J. KoSES. 2: 85-96.

. Nam, B. H., B. J. Park, and H. S. Yun (2008)

Biodegradation of JP-8 by Rhodococcus fascians
isolated from petroleum contaminated soil. Korean
Chem. Eng. Res. 46: 819-823.

. Park, B. J., Y. H. Noh, and H. S. Yun (2008)

Biodegradation of JP-8 in soil column by Rhodococcus
fascians isolated from petroleum contaminated soil.
Korean J. Biotechnol. Bioeng. 23: 479-483.
Alexander, M. (1999) Biodegradation and bioremediation.
pp. 317-362 Academic Press, Inc., San Diego, USA.
Andreoni. V., L. Cavalca, M. A. Rao, G. Nocerino,
S. Bernasconi, E. Dell’Amico, M. Colombo, and L.
Gianfreda (2004) Bacterial communities and enzyme
activities of PAHs polluted soils. Chemosphere 57:
401-412.

Dickson, A. G. (1993) The measurement of sea water
pH. Marine Chem. 44: 131-142.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


