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532nm Laser Raman Analysis of Intraoral Bacterium
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» Nihon University School of Dentistry at Matsudo, Chiba, 271-8587, Japan
9 Advanced Research Institute for the Sciences and Humanities, Nihon University (ARISH) Chiyoda-ku, 102-8251, Japan

Abstract:The laboratory generally used method to identify a kind of bacterium by culture result using for

example selective mediums, and PCR analysis.

We examined a simple method, which doesn’t need advanced specialized technique.
The intraoral bacterium from a human patient was cultured in an anaerobic environment. The result of the

intraoral bacterium is reported here.

Key words: Spectroscopic analysis, Raman spectrum analysis method, intraoral bacterium
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Table.10 00 000 Raman 0 0 00 O (ColonyA,B,CO OO O )

00 ogooo Colony A Colony B Colony C
1 4379 4380 4382
2 4251 0 0
3 g 4318 4318
4 0 4252 0
5 3696 3698 3695
6 3418 3419 3418
7 2945 2944 2941
8 2671 2670 0
9 0 0 2508
10 2429 2429 2429
11 1934 1933 O
12 1767 1766 O
13 0 0 1771
14 1649 1648 0
15 1561 1560 U
16 1521 1521 1521
17 1457 1457 1457
18 575 581 O
19 474 474 474
20 391 391 0
21 348 349 347
22 0 228 0
23 0 0 143

gboboooooooboboboooobooboboo
UFT-IROOCOOOO0ODOOOOOO0OOO0ODOODOOOO0
gbobooboobooobooboobobooboooboo
OOoooOooooooo(FT-R)DOOOODOOODO
gbobogoooooobobobooooooooboboob
gboboooboobobooboboboobooboobobo
b0 RAMANOOODOOOOOOODOODOOODOO
gbobooooooobobobooboooboobobon
gboboooobooooooo

oo

gbobooboob0o0b0U0RamanO 00 0O0OOODOO
gbobooooobooboboooobobobonbooon
god

Beekesetal."O FT-IROOODOOODOOO ,000,0
U00000000000000000 Rebuffo-Scheer et
A2000FT-ROODOOOOOOO0O0OOOO0O0ODOOODO
gbooboobd

Huangetal?O FTIROOD OO ODOOOOOODOOODODOOO
oooooog

Winder et al.¥ 0 [ AcinetobactorJ 0 O 0O O O FT-IRO O
0O 0 0O O O Maquelin et al.¥, Choo-Smith et al.?, Orsini et al.”,
Zeroual et al.¥, Erukhimovitch et al.”,Goodacre et al.'?[] FT-IR
Jod00doooO0oo0oooooOooooooo

Naumann'®[0 FTIRO OO O FT-Raman 0 O 000000
oooooooooooan
000000000 FT-RamanO OO OO OOOCOODO
OD0OO0FT-RamanO O OO FT-IROOOODOODOOOOO
0000000000oDOooOoooon
O0O0OFT-Raman OO0 000000 0OODOODOOODOOO
D ]2—]3)']

oo
gooooooooOoOoOoOoooooooooooOoE@
@©ooooirsooboogoooooooban
gmobooboooobobooboobboobbooobom

207



goooO0 obooooo0O0d RamanO O
2000-2004-A2005-20070 0 0000 00O0OO 6.
gboboooboooboobobobooobobobobon
gooobOboooboobooboobooobooon
OPD,LEBRA OO Raman D O OO UODOOOOOOODOO
gbooboboobobobodoboobobbdLEBRAO
gboboobooboooboboboooboooboban

Choo-Smith L-P, Maquelin K, van Vreeswijk T, Bruining
H.A, Puppels G.J, Ngo-Thi N.A, Kirschner C, Naumann D,
Ami Villa D.A.M, Orsini F, Doglia S.M, Lamfarraj H,
Sockalingum G.D, Manfait M, Allpuch P, and Endtz H.P:
Investigation Microbial (Micro) colony Heterogeneity by
Vibrational Spectroscopy. Applied and Environmental

from Blood Cultures. Journal of Clinical Microbiology, 2003
324-329

208

gooo Microbiology, 2001 1461-1469
7.  Orsini F, Ami D, Villa A.M, Sala G, Bellotti M.G, Doglia

References S.M: FT-IR microspectroscopy for microbiological studies.
Beekes M, Lasch P, Naumann D: Analytical applications of Journal of Microbiological Methods, 2000 42:17-27
Fourier transform-infrared (FT-IR) spectroscopy in 8. Zeroual W, Choisy C, Doglia S.M, Bobichon H, Angiboust
microbiology and prion research. Vecterinary Microbiology J-F, Manfait M: Monitoring of bacterial growth and structural
,2007 123:305-319 analysis as probed by FT-IR spectroscopy. Biochimica et
Rebuffo-Scheer C.A, Kirschner C, Staemmler M, Naumann Biophysica Acta, 1994 1222:171-178
D: Rapid species and strain differentiation of non- 9. Erukhimovitch V, Pavlov V, Talyshinsky M, Souprum Y,
tubercoulous mycobacteria by Fourier-Transform Infrared Huleihel M: FTIR microscopy as a method for identification
microspectroscopy. Journal of Microbiological Methods, of bacterial and fungal infections. Journal of Pharmaceutical
2007 68:282-290 and Biomedical Analysis, 2005 37:1105-1108
Huang W.E, Hopper D, Goodacre R, Beckmann M, Singer 10. Goodacre R, Timmins E.M, Rooney P. Rowland J.J, Kell
A, Draper J: Rapid characterization of microbial D.B: Rapid identification of Streptococcus and Enterococcus
biodegradation pathways by FT-IR spectroscopy. Journal of species using diffuse reflectance-absorbance Fourier
Microbiological Methods, 2006 67:273-280 transform infrared spectroscopy and neural network. FEMS
Winder C.L, Carr E, Goodacre R, and Seviour R: The rapid Microbiology Letters, 1996 140:233-239
identification of Acinetobacter species using Fourier ~ 11. Naumann D: FT-Infrared and FT-Raman spectroscopy in
transform infrared spectroscopy. Journal of applied biomedical research. Gremlich H.U. (Ed.), Infrared and
Microbiology, 2004 96:328-339 Raman Spectroscopy of Biological Materials. Marcel Dekker,
Magquelin K, Kirschner C, Choo-Smith L-P, Ngo-Thi N.A, New York, USA, 2001, 323-377
van Vreeswijk T, Stammler M, Endtz H.P, Bruininr H.A, 12. Branan N, Todd N, and Wells A: Microorganism
Naumann D, and Puppels G.J: Prospective Study of the characterization using ATR-FTIR on an ultrathin polystyrene
Performance of Vibrational Spectroscopies for Rapid layer. Vibrational Spectroscopy 2007, 44:192-196
Identification of Bacterial and Fungal Pathogens Recovered ~ 13. Naumann D, Helm D, and Labischinski H: Microbiological

characterizations by FT-IR spectroscopy. NATURE 1991,
51:81-82




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


