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The Mutagenic Effect on PHB Accumulation of
Acidiphilium cryptum DX1-1

XU Ai-Ling ZHANG Shuai ZHANG Yan-Fei LILi YANG Yu  XIA Jin-Lan"

(Key Laboratory of Biometallurgy of Ministry of Education of China, School of Minerals Processing
and Bioengineering, Central South University, Changsha 410083)

Abstract: The strain Acidiphilium cryptum DX1-1 producing PHB was irradiated respectively by UV and
Co® to raise PHB production. The results indicated that the effect of UV better than using Co®. One strain
of the UV mutagenized called UV60-3 has the highest PHB production yield, showing final PHB concentra-
tion of 28.56 g/L, 1.45 times higher than that of original strain. FT-IR spectroscopy analysis shows that the
polymers obtained from the strain DX1-1 have the same IR spectra of standard PHB. Further research about
the best appropriate C/N ratio of the mutant was done. The optimum ratio of C/N was about 3.76, the final
PHB concentration reaches to 30.57 g/L.
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Fig. 3 Fourier transform infrared spectroscopy
A: UV60-3 PHB; B: PHB

Note: A: Extraction of UV60-3; B: Standard

Acidiphilium
cryptum DX1-1 PHB , UV60-3 3 g/L , PHB
C/N PHB PHB (
30.57 g/L, 19.6 g/ ) ,

Bormann EJ!'*) Ralstonia eutropha , 30 g/L PHB
PHB 38.2 g/L, ,
Acidiphilium cryptum DXI1-1 PHB , PHB

) PHB
) DX1-1 , 3 PHB
PHB, PHB PHB
Co® DX1-1
PHB s 200 Gy, ,
80% Co®
Acidiphilium cryptum DX1-1
Acidiphilium cryptum DX1-1 (201, Acidiphilium PHB
, Co®® ’
UV60-3 , 3 g/L S Z X

30 g/L DX1-1 ,

. PHB [1] Héanggi UJ. Requirements of bacterial polyesters as future

substitute forc conventional plastics for consumers good.
> FEMS Microbiology Review, 1995, 16: 213-220.
[2] Madison LL, Huisman GW. Metabolicengineering of

© PEMZFRMENARMATIKSHIES htto://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



PHB DXI1-1

1521

(3]

(4]

(]

(7]

(8]

[10]

(1]

[12]

poly(B-Hydroxyalkanoates): from DNA to Plastic. Micro-
biology and Molecular Biology Reviews, 1999, 63(1):
21-53.

Rytff ID. Phymersyntheis by microorganism: technology-
and economercs. Trend In 1987, 5:
246-248.

Schubert P. Cloning of the Alcallgenes eutroghus genes

for synthesis of Poly-B-Hydroxybu tyrle acid (PHB) and

Biotechnology,

synthesis of PHB in Escherichia coli. Journal of Bacteri-
ology, 1988, 12: 5837-5847.

, ; . B-
(PHA) . , 1995, 35 (6):
428-441.
, 1994 , 28(1): 45-46.
B- . , 1991, 31(5): 333-337.
) . p—
, 1993, 33(1): 48-53.
ﬁi
115-120.
> . B_
, 1994, 21(2): 71-75.

, 1995, 35(2):

Flustede E. Relationship between the photoproduction of
hydrogen and the accumulation of PHB in nonsulphur
purple bacteria. Applied Microbiology and Biotechnology,
1993, 39: 87-93.

Misra AK, Thakur MS, Srinivas P, et al. Screening of

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

poly-B-hydroxybutyrate -producing microorganisms using
fourier transform infrared spectroscopy. Biotechnology
Letters, 2000, 22: 1217-1219.

b s s

), 2007, 6(53): 753-758.
Yang Y, Wang MX, Shi WY, et al. Bacterial diversity and
community structure in acid mine drainage from Da-
baoshan mine China. Aquatic Microbial Ecology, 2007, 47:
141-151.

B B s . B_
(PHB) , 2006, 12(4):
62-67.
Hughes A, Mott IEC, Dunnill P. Studies with natural

rapeseed and microbially derived polyhydroxybutyrate to
simulate extraction of plastic from transgenic material.
Bioprocess Engineering, 2000, 23: 257-263.
Purushothanman M, Anderson RKL, Narayana S, et al.
Industrial by products as cheaper medium components in-
fluencing  the = production of  polyhydroxyalka-
noates-biodegradable plastics. Bioprocess and Biosystems
Engineering, 2001, 24: 131-136.

2 . PHB
( ), 2007, 20(1): 48-51.
Bormann EJ, Leissner EM, Roth EM, et al. Production of
polyhydroxybutyrate by Ralstonia eutropha from protein
hydrolysates. Applied Microbiology and Biotechnology,
1998, 50: 604—-607.
, - - (PHB)

,2001, 8: 11-14.

R Y oY R Y SR R RY RY R RY RY Y RY RY R RY RY R RY R R RY R R RY R R RY R R RY R R RY R R RY R R RY R Y RY RY R Y RY R RY RY R R RY R LY R Y

B EME

WX PITILTH R SFE) TR A

© FERZERMEDFHRFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



	积累PHB菌种隐藏嗜酸菌DX1-1的诱变改良 
	徐爱玲  张  帅  张燕飞  历  丽  杨  宇*  夏金兰* 
	The Mutagenic Effect on PHB Accumulation of  Acidiphilium cryptum DX1-1 
	XU Ai-Ling  ZHANG Shuai  ZHANG Yan-Fei  LI Li  YANG Yu*  XIA Jin-Lan* 

	1  材料和方法 
	1.1  菌种 
	1.2  仪器 
	1.3  培养基 
	1.4  方法 

	2  结果与分析 
	2.1  出发菌DX1-1生长和PHB积累 
	2.2  紫外线诱变 
	2.3  Co60诱变作用 
	2.4  诱变菌积累PHB的碳氮比 
	2.5  红外光谱分析PHB成份 

	3  讨论 
	参 考 文 献 




<<
  /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 <>
    /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.)
  >>
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


