Muzeul Olteniei Craiova. Oltenia. Sudii si comunicari. Stiingele Naturii. Tom. 33, No. 2/2017 ISSN 1454-6914

MICROBIAL DIVERSITY IN RIVER WATER AND SEDIMENT FROM SULINA AREA

CIRSTEA DoinaMaria, CIOBOIU Olivia, DUM I:I'RACHE AlinaCristinag,
STEFANESCU Mugur Cristian

Abstract. Research on the bacterial diversity of the Danube waters from the flowing or stagnant area, somewhat adjacent to Sulina
branch and port, is a study case integrated with traditional ecological research, contributing to a more complex characterization of the
permanent or accidental populations from these areas. The differences or similarities with respect to the benthic microbiota and the
one present in the water mass, as well as the abiotic and biotic characteristics of the delta channels and lakes, correlated with the
seasonal climatic variations or generated by the extreme or deficient pluviometric regime, constitute extremely complex and
interesting study material that will be able to supplement the results of the research undertaken so far.
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Abstract. Diversitatea microbiana a apel si a sedimentelor din zona Sulina. Cercetirile privind diversitatea bacteriani a
apelor Dundrii, din zona curgatoare sau stagnantd, limitrofa intr-o oarecare masura bragului si portului Sulina, constituie un caz de
studiu, integrat cercetarilor ecologice deja cu traditie, contribuind la 0 mai complexa caracterizare a populatiilor de organisme,
permanente sau accidentale din aceste areale. Diferentel e sau similitudinile Tn ceea ce priveste microbiota bentonica si cea prezenta in
masa apei, cét si caracteristicile abioticesi biotice ale apelor lacurilor de delta si ale canalelor, corelate cu variatiile climatic sezoniere
sau generate de regimul pluvial extrem sau deficitar, constituie un material de studiu extrem de complex si de interesant care va putea
sa completeze rezultatel e cercetarilor Tntreprinse pana in prezent.

Cuvinte cheie: diversitate bacteriana, microbiota bentonica, probe de sediment.

INTRODUCTION

The studies undertaken to fully characterize the biodiversity of the Danube River, supplement the projects of
mapping and distribution of rare and protected species of plants and animals, in the enhanced interest of protecting the
environment, not only in the Danube Delta Biosphere Reserve, but anywhere where accurate knowledge of fish,
ornithological, botanical and microbial groups is required (KIRSCHNER et al., 2009). In this respect, we are working
on the application of the most appropriate measures required by specialists from very diverse but related fields, thus
justifying the interest of carrying out studies on the microbiota in the delta area, adjacent to Sulina Ecological Station, a
research point belonging to the Institute of Biology Bucharest, under the aegis of the Romanian Academy.

The present paper is part of a series of three studies, based on the analysis of the samples taken in September
2016 from the Delta lakes Puiu, Rosu and Rosulet, as well as from the related linking channels. The papers are subject
to presentations at international scientific events organized by the University of Pitesti and by the County Museum of
Olteniaduring 2017. Thus, at the Scientific Symposium Current Trends in Natural Sciences organized in Pitesti in April
2017, the paper "Highlighting of some physiological bacterial groups isolated from the Danube Delta Biosphere
Reserve, Rosu, Rosut and Puiu lakes' was presented, which signals of the main physiological groups of microorganisms
present in the water and benthos samples taken from several delta points where previous environmental analyses were
performed.

In the other two papers brought to the attention of speciaists and of those interested in the microbial diversity
of the Danube Delta, we present a physico-chemical characterization of both water and benthic soil samples on the one
hand, and an interpretation of the presence of certain bacterial physiological groups (PACESILA et al., 2008), thus
making a comparison between the microbiota present in the water mass and the one identified in the sediment layer.

At the same time, by isolating and testing bacterial populations from the same analyzed samples, selections of
bacterial strains with biotechnological potential were made. These researches on the bacteria cell metabolism and the
possible uses of the obtained bioproducts are the subject of the third scientific communication that will be presented this
autumn at the international scientific manifestation organized by the Oltenia Museum, Craiova.

MATERIAL AND METHODS

Field sampling. Water samples were collected in September 2016. The analyzed Danube water sampling
points were located on Busurca Channel (M3), Tmputita Channel, at the confluence with Rosulet Lake (M4), in Rosu
Lake (M6), at the mouth of Rosu Lake (M8), and in Mandra backwater (M9).

For the sediment samples, the chosen sampling sites were Tmputita Channel at the confluence with Rosuleg
Lake (M4), Rosu Lake (M6), Musura Gulf (3) and Sulina harbor area.

The samples consisted of 500 mL of column water from each selected station point; some water was filtered
through GF / Ffilters (65 um) for dissolved forms of nutrients and preserved for further analyses.
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Sediment samples: surface sediments samples were also sampled and transported in plastic bags to the lab and
preserved at -20 °C until extraction and analysis.

M easurement of physical parameters. Depth and transparency were determined using Secchi disc, the redox
potential, pH, temperature, conductivity and salinity were measured in the field with a multiparameter WTW 340i,
Germany.

Water chemistry. Nutrients were determined spectrophotometrically following a modified Berthelot method
for N-NH,; (KROM, 1980), Griess-llosvay modified method for N-NO, (KEENEY & NELSON, 1982; TARTARI &
MOSELLO, 1997) for N-NO3, P-PO, and TP.

Selective growing media. In order to highlight the main physiological groups of bacteria present in the
analyzed water and sediment samples, the following selective cultivation media were used: VL medium (BEERENS,
1954), for anaerobic heterotrophic bacteria, Postgate for reducing sulphate bacteria, Nutrient Broth for aerobic
heterotrophic facultative anaerobic bacteria, medium with starch for amylolytic bacteria, Vinogradsky for ferrobacteria,
medium for nitrite bacteria, Giltay medium for denitrifying bacteria and 9K medium for iron oxidizing
chemolythotrophic bacteria. Serial dilutions were grown on the selective media in triplicates (three repetitions) and
incubated at 28 °C for varying lengths of time. The bacterial growth was assessed according to the McReady
comparative method.

RESULTSAND DISCUTIONS

A first step was to establish the physico-chemical parameters of both the water in the sampling points and the
collected sediment.

As it can be seen in Tables 1 and 2, parameters such as temperature, conductivity, transparency, pH, NO,,
NO;, etc. have been measured.

In the case of water set parameters, it can be observed that there are no mgjor fluctuations between the five
sampling points. The measured parameters fall within the set limits for river water. Table 1 presents the physico-

chemical analysis of the collected Danube water samples.
Table 1. Physico-chemical analysis of water.

Pararr_leter/ M3 (Impu;ite'\v'éhannel in M6 (channdl\gr?trancein A M9
station (Busurca Channel) Rosulet L ake) (Rosu L ake) Rosu L ake) (M éandra backwater)
Depth (m) 2 11 2.7 16 17
Transparency (m) 0.4 11 0.4 0.4 0.4
T/IA 0.2 1.0 0.15 0.25 0.24
Temperature (°C) 175 16.2 16.9 17.1 16.9
pH 791 8.114 8.96 8.491 8.602
Conductivity (ms/cm) 421 545 385 386 441
Salinity 0.1 0.2 0.1 0.1 0.1
Redox -56.9 -56.6 -110.5 -90.5 -92.6
NH, (mgN/L) 0.007 0 0.024 0.088 0.054
NO, (mg/L) 0.003 0.001 0.001 0.009 0.001
NO; (mg/L) 0.33 0.25 0.30 0.15 0.53
DIN (mgN/L) 0.336 0.252 0.326 0.247 0.583
PO, (pg/L) 21.25 10 26.25 325 325
Whole P (ug/L) 30 56.25 68.75 82.5 70

The physico-chemical parameters of the sediment were assessed using the same method used to establish the
physico-chemical parameters of the water. As it can be seen in Table 2, the sediment samples originated from Tmputita
Channel and Rosu Lake. Water samples were also collected from the same points. Thus, the temperature, redox and pH
parameters were similar for water and sediment samples, while parameters such as salinity, conductivity, increased,
showing a double value in the sediment samples as compared to those of the water at the same sampling point. Thisis due
to a higher degree of mineralization in the sediment, which led to increased concentrations of ammonium, nitrite, nitrate,

orthophosphate ions.
Table 2. Physico-chemical analysis of the sediment.

Parameter/station M4ir(1| ggﬁ'gf;k?gnd M6 (Rosu Lake) gﬂhlﬁgg Sulina Harbour
Depth (m) 11 2.7 1.6 1.0
pH 8.149 8.639
Redox -64.5 -94.5
Temperature (°C) 19.3 19
Salinity 0.4 04
Conductivity (ms/cm) 940 855
NH,mg/g s.u 17.76 22.48 11.17 33.96
NO, mg/g s.u 0.623 0.516 0.073 0.065
NO; mg/g s.u 8.38 7.28 1.45 1.72
PO, pg/g s.u 3488.25 5892.57 1642.47 1411.17
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In the case of sediment samples taken from Musura Channel and Sulina Harbor, the ammonium, nitrite, nitrate,
orthophosphate ions quantities were found to be lower in comparison to the sediment samples M4, M6, due to the
presence of denitrifying bacteria present in large number in the sediment, depleting the nitrogen compounds from the
soil by reducing the nitrates and nitrites. Both sediment and water samples were analyzed from the microbiological
point of view, by seeding on specific media of different physiological groups. In this study, we focused on signaling the
presence of the dominant physiological groups of microorganisms in both the analyzed water and sediment samples
(Tables 3; 4).

Table 3. Limit value number of bacteria/ml water sample.

M4
-~ . M8 M9
M3 (Imputita M6 (Rosu L ake) (channel entrance (Mandra
(Busurca Channel) Channel inR L ak back
in Rosulet L ake) in Rosu € ackwater)
= 9.5x 10°
E suphate reducing
3 3x10° bacteria; 0.4x 10°
o 5 2
5 sul #;grlgucin heterotrophic heterotrophic aerobic heterotrophic irc?ﬁ4b);cltg’ia
[] P bacteria 9 anaerobic bacteria and facultative anaerobic bacteria ~
z - - anaerobe bacteria; — 11x 107
8 : 11x 10° amylolytic bacteria 11 x 10’ . .
15 x 10% iron bacteria iron bacteria — nitite bacteria nitite bacteria
11 x 10* heterotrophic
anaerobic bacteria
Table 4. Limit value bacterial count/ml sediment sample.
A M4 M6
(Imputita Channel Musura Channel Sulina Harbour
(Rosu L ake)
in Rosulet L ake) i
— 45x 10
£ Iroi_'gx’? dligin Iron-oxidizing 95x 10 25x 10
3 - 9 chemolithotrophic Iron-oxidizing Iron-oxidizing
- chemolithotrophic b . hemolith hi hermolith hi .
5 bacteria acteria chemolithotrophic chemolithotrophic bacteria
e} A - bacteria -
= 45 107 11x 10° - 14x 10°
H etérotro hic heterotrophic anaerobic 11x 10° Heterotrophic anaerobic
otrophic. and facultative Denitrifying bacteria bacteria
anaerobic bacteria anaerobic bacteria

It should be noted that in the water samples from the Busurca and Tmputita Channels ferrobacteria are
predominant, while in Rosu Lake and in Méandra backwater the nitrite bacteria are preponderant. In the analyzed
sediment samples, the bacteria belonging to the anaerobic heterotrophic group predominate, and in Musura Bay the
denitrifying bacteria were present.

The comparison between the two sets of samples, water and sediment, revealsthat in all four sediment samples
there are minimal and relatively constant concentrations of iron-oxidizing chemolythotrophic bacteria. It can be
concluded that the sedimentary benthic layer, due to the presence of aerobic facultative anaerobic bacteria, is microbial-
active.

The circulating water mass, with a depth of 1.0 to 2.7 meters, varies depending on the Danube water shares at

different time intervals, as well as the degree of transparency. It is necessary to periodically analyze the same sampling
pointsin order to observe any variations of the microbiota.

CONCLUSIONS
The analyzed samples presented a wide variety of physiological groups of the microorganisms.
Ferrobacteria were predominantly present in the mass of water coming from channels with a relative
circulating flow, while in the lakes with stagnant water volume there are increased amounts of nitrite bacteria.
Sediment samples taken from depths of 1 down to 2.7 meters show normal benthic microbial activity.

ACKNOWLEDGEMENTS

The study was funded by the project no. RO1567-1BB05/2016 of the Institute of Biology Bucharest of the
Romanian Academy.

REFERENCES

BEERENS H. 1954. Amelioration des techniques d'etude et d'identification des bacteries anaerobies. Annales de I nstitut
Pasteur de Lille. Edit. Masson & Cie. Paris. 6: 36-52.

163



CIRSTEA DoinaMaria  CIOBOIU Olivia DUMITRACHE AlinaCristina ~ STEFANESCU Mugur Cristian

KEENEY D. R. & NELSON D. W. 1982. Nitrogen - Inorganic forms. In: Methods of soil analysis, Page A. L., Miller
R. H., Keeney D. R. (Eds.). 2(2). Agronomy Monograph. ASA and SSSA. Madison. 9: 643-698.

KIRSCHNER A. K. T., KAVKA G. G., VELIMIROV B., MACH R. L. SOMMER R., FARNLEITNER A. H. 2009.
Microbiological water quality along the Danube River: Integrating data from two whole-river surveys and a
transnational monitoring network. Water Research. Springer. Berlin. 43(15): 3673-3684.

KROM M. D. 1980. Spectrophotometric determination of ammonia: a study of a modified Berthelot reaction using
salicylate and dichloroisocyanurate. Analyst. Journal of Chimistry. Springer. Stuttgart. 19(105): 305-316.

TARTARI G. & MOSELLO R. 1997. Metodologie analitiche e controlli di qualita nel laboratorio chimico dell’ Istituto
Italiano di Idrobiologia. Documenta dell’ Istituto Italiano di Idrobiologia. Consiglio Nazionale delle Ricerche.
Universitaria Publisher. Verbania. 60. 160 pp.

PACESILA 1., IONICA DOINA, COMAN A. 2008. Evaluation of metabolic intensity of benthic microbial
communities from Musura Bay (Black Sea) using dehydrogenase activity method. Proceedings of the 37" IAD
Conference. Lymnological Reports. Chisinau: 194-198.

Cirstea Doina Maria, Dumitrache Alina Cristina, Stefanescu Mugur Cristian
Ingtitute of Biology Bucharest of the Romanian Academy, Spl. Independentei no. 296, sect. 6, 060031, Bucharest, Romania.
E-mails: doina.cirstea@ibiol.ro; maria_2na@yahoo.com; mugur.stefanescu@ibiol.ro

Cioboiu Olivia

The Oltenia Museum, Craiova, Str. Popa Sapca, No. 8, 200422, Craiova, Romania.
E-mail: oliviacioboiu@gmail.com; cioboiu.olivia@yahoo.com

Received: March 30, 2017
Accepted: July 7, 2017

164




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


