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Aim of the study Conclusions
» Surface waters are contaminated with faecally derived bacteria from sewage » Faecal indicator bacteria accumulate in river biofilms at levels
effluents and agricultural run-off. approximately one to three log units higher than in the bulk water
» Escherichia coli and intestinal enterococci serve as microbiological phase.
parameters indicating faecal pollution and the possible presence of » Biofilms in polluted surface waters may be reservoirs for pathogenic
pathogenic organisms. microorganisms and contribute to the deterioration of water quality by
» Total coliforms, wich are either of faecal or environmental origin, provide releasing faecally derived pathogens.
basic information on surface water quality. » Such processes have to be considered in risk assessments for surface
» Can these bacteria accumulate in river biofilms, indicating their waters which are used as source water for drinking water production
function as potential reservoirs for pathogens of faecal origin? or for recreational purposes.
Methods Results
+ Ten samplings of water and biofilms were performed at different | * Levels of all microbiological parameters were always higher in biofilms
sites of surface waters: then in the water phase.
* River Ruhr (Milheim a. d. Ruhr) + Total cell counts (TCC) of water varied between 1x108 and 1x107 cells/ml.
* Moersbach (Moers) « Biofilms displayed cell counts between 2x10° and 5x101° cells/ml.

» Anrathskanal (Moers) » HPC percentages of TCC were 0.2 to 17 % in water and 0.04 to 8.2 % in biofilms.
» E. coli and enterococci were detected in all water and biofilm samples.
» The concentration of E. coli ranged from 4x10" to 1x10% MPN/100ml in water
and from 1x103 to 2x105 MPN/100g wet weight in biofilms.
» Enterococci varied between 4x10° and 5x102 cfu/100ml in water and 3x10° to
3X105 CFU/100g wet weight in biofilms.
* Both types of biofilms (epilithic, sediment) showed no significant difference
in all microbiological parameters.

» Sample collection:
» River water, epilithic biofilms and sediment biofilms

» Detatchment and dispersal of biofilms:
» 10 g wet weight of epilithic biofilms were dispersed in 90 ml water for

20 min by Stomacher treatment. Sediment Biofilms

» 10 g wet weight of sediment biofilms were dispersed in 90 ml water 1,00E+07 - H05.12.2004
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for 10 - 20 min with by sonication in an ultrasonic bath. D04 26,2008
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Figures: Concentrations of coliforms, E. coli and enterococci in epilithic and sediment biofilms;
@ colour corresponds to sampling date
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Subcultures:
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Table: Diversity of coliform and enterococcal species in biofilms.
In brackets: number of species identification/number of investigated biofilms; underlined: intestinal enterococci

Tryptic soy agar Gram reaction,

(24 h,36 °C) Catalase reaction
Coliforms Enterococci
Oxidase test Buttiauxella agrestis (1/5) Escherichia coli (5/5) E. casseliflavus (2/4)
GN Microplate Citrobacter braakii (3/5) Klebsiella oxytoca (2/5) E. casseliflavus / gallinarum (3/4)
(BIOLOG) Citrobacter freundii (3/5) Klebsiella pneumoniae (3/5) |E. durans (1/5)
: G Citrobacter koseri/ffarmeri (1/5) Kluyvera spp. (1/5) E. faecium (2/4)

Columbia blood Id_e“t'f'cat'om Citrobacter youngae (2/5) Pantoea spp. (3/5) E. faecalis (3/4)

agar (24 h,36 °C) rapid ID 32 strep Enterobacter aerogenes (1/5) Rahnella aquatilis (1/5) E. faecium / gallinarum (2/4)
Enterobacter amnigenus (1/5) Serratia liquefaciens (2/5) E. gallinarum (2/4)
Enterobacter asburiae (1/5) Serratia fonticola (2/5) E. gallinarum / casseliflavus / faecium (2/4)
Enterobacter cloacae (1/5) Serratia marcescens (2/5) E. gallinarum / hirae (1/4)
Enterobacter intermedius (1/5) Serratia rubidea (1/5) E. hirae (1/4)
Enterobacter nimipressuralis (1/5) | Yersinia enterocolitica (1/5) | E. hirae / durans (1/4)

Yersinia mollaretii (1/5)





<<
  /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 /CMYK
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
    /DEU <>
  >>
  /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


