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Study on Screening and Degradation Character of
Degrading Bacterium for Polyvinyl Alcohol
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Abstract: A strain XT11 was isolated from environment, which could degrade polyvinyl alcohol. It belongs
to the genus of Pseudomonas sp. The course curve of growth and PVA degradation were discussed. The re-
sults showed that 1 g/L of PVA could be completely degraded after 54 h cultivation. The initial pH of fer-
mentation medium, culture temperature and the concentration of yeast extract were also discussed. The re-
sults showed that the optimum initial pH, culture temperature and the concentration of yeast extract were 7.0,

30 and 0.5 g/L respectively. Effect of the concentration of PVA on PVA degradation was discussed. The
results showed that PVA degradation decreased as the concentration of PVA increased.

Keywords: Polyvinyl alcohol (PVA), Pseudomonas sp., Degradation

(Polyvinyl alcohol, PVA) ,
[1]
, PVA , )
PVA PVA ,
) , PVA
*BIEH: X : wang_780214@126.com © FERFERMEMARAATIKSHIEST http://journals. im. ac. en

is B HA: 2007-07-09; 1%5 HH#A: 2007-08-02



365

PVA
, , PVA
, PVA , ,
(2] PVA
PVA (3-3]
PVA ,
(691 , PVA
, PVA
, 48 d
40% PVAIY PVA
, PVA
PVA ,
1 Mets hik
1.1 iR
PVA( , 175050, 97%
, )

1.2 T H#RE

1.3 EFE

1.3.1 &IxIEFHFE(g/L) PVA 1.0, (NH,),SO, 1.0,
K,HPO,-3H,0 0.5, K,HPO,0.5, MgSO47H,0 0.2,
NaCl 0.1, FeSO47H,0 0.01, 1.0,

10 pL, pH7.5 ZnSO, - TH,0 0.02,
FeSO, - 7H,0 0.2, H;BO; 0.003, CuSO, - 5H,0 0.04
1.3.2 EMREFE: ,
20, pH7.5
S FEME PVA E KB GHIE
¥ - lg, ,

14
1.4.1

=1
Table 1

1 mL , 30
48 h 0.5 mL 4.5mL
, 10°° 107°
107 0.2 mL , 30
48 h 8mL -
, 10 min,
48 h 4
142 &% ,
30 48 h, ,
1.5 MENELEEHZE
1.6 S#AZE
1.6.1 HAERINZE: 620 nm
1.6.2 PVA FEEMINE. -
, 5000 r/min 20 min, s
690 nm )
PVA
(%)=[(Ao—A1)/A4y] %100
(%) Ao ( )
sAl
2 ZR5WR
2.1 PVA SXMEBEMHBGERVTSERE
, 16
, , 1 PVA

90.9

XT11, 48 h PVA

XT11

Bk XTI AR SRAEBEUIBEEER

Appraisal results of strain XT11 by cell morphology, physiology and biochemistry

+ + +

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en
http://journals.im.ac.cn/wswxtbcn



366 g ER

2008, Vol.35, No.3

2.2 FRIEFFIER

2.2.1 Pseudomonas XT11 4%k R PVAFEiRT

2 Pseudomonas XT11

30 , 6 h ODg»

PVA

1.19
1.0 “'7'\.

0.9 1 \
0.8 1

0.7 1
0.6 1
0.51
0.4
0.3 1
0.2 1
0.11
0.0

—=— 0D 620 .
—e— Concentration of PVA

ODGZO

Concentration of PVA (g/L)

t (h)

1 H# Pseudomonas XT11 £ 4312 K PVA P&EfE
pug

Fig. 1 The course curve of growth and PVA degradation
1 , Pseudomonas XT11
12 h , 48 h
PVA 54 h 1 g/L
(PVA)
222 RERIFM:
(25 30 35 40 ) 48 h,
PVA , PVA
s Pseudomonas XT11
PVA R 2 2 ,
Pseudomonas XT11 PVA 30
92 ] .
90
£ 884
< 86 .
= 84
o
2 82 4
E 80
2 784
E 761
R 741 -
72 4
70 T T T T 1
20 25 30 35 40 45
Temperature( °C)

2 REX PVA RIS
Fig. 2 Effect of temperature on PVA degradation

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

2.2.3 pHHIEIE: pH(5.0 55 6.0

6.5 7.0 7.5 8.0 9.0) 48 h,
PVA , PVA
R pH Pseudomonas
XT11 PVA s 3 3
, Pseudomonas XT11 PVA pH
7.0, PVA 93.2
951 .
—~ AN
X 904 -
< 85 ./ .
2 / \
80 . .
g . 7 \
£ e -
S 701 "
)
& 65
60 T T T T T
5 6 7 8 9
pH

3 pHEX PVA FEREIE M
Fig. 3 Effect of initial pH of fermentation medium on PVA
degradation

2.2.4 PVA JKREX PVA RSN
Pseudomonas XTI11
05g/L 1.0g/L 15g/L 2.0g/L 3.0g/L)

, 30 48 h,

PVA s PVA
PVA 4
4 R PVA , PVA
, PVA 3.0g/L , PVA
61.2

PVA

105 -
100w
95 1 h

90 1 e
851 T
80 -\
75 1
701
65
60
557
50 T T T T T T
0.5 1.0 1.5 2.0 25 3.0
Concentration of PVA(g/L)

Degrading ratio of PVA(%)

4 PVARE3S PVA MR85
Fig. 4 Effect of the concentration of PVA on PVA degradation

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



367

22.5 BEEEREN PVA MBI PVA , PVA ,
Pseudomonas XTI11 PVA PVA
(0.05g/L 0.1g/L 0.2¢g/L 0.5¢g/L 1.0g/L 2.0g/L)
, 30C 48h, & % X wk
PVA , PVA > (1] . ,
PVA , 1985, p.17.
5 5 , PVA [2] , , . . ,
0.5 g/L 1996, 18(3): 68.

[3] Shimao M, Saimoto H, Kato N, Sakazawa C. Properties

and role of bacterial symbionts of polyvinyl alcoholu-
94 -

- tilizing mixed cultures. Appl Environ Microbiol, 1983, 46:
92 / \ 605-610.
90 / \ [4] Hashimoto S, Fujita M. Isolation of a bacterium requiring
n

g
:
E 88 three amino acids for polyvinyl alcohol degradation. J
IS 86 Ferment Technol, 1985, 63: 471-474.
._%n g4 / [5] Kim BC, Sohn CK, Lim SK, et al. Degradation of poly-
gﬂ E vinyl alcohol by Sphingomonas sp.SA3 and its symbiote.
s} J Ind Microbiol Biot, 2003, 30: 70-74.
801 . : : . [6] Lee JA, Kima MN. Isolation of new and potent polyvinyl
0.0 0.5 1.0 1.5 2.0 alcohol degrading stains and their degradation activity.

Concentation of yeast extract(g/L) Polymer Degradation and Stability, 2003, 81: 303-308.

—_ , 7] Shimao M, Niomiya K, Kuno O, et al. Existence of a
5 EEERET PVA FERERIH 7 Y o a

Fig. 5 Effect of the concentration of yeast extract on PVA
degradation

novel enzyme, pyrroloquinoline quinonedependent poly-

vinyl alcohol dehydrogenase, in a bacterial symbiont,

Pseudomonas sp. Strain VMISC. Appl Environ Microbiol,

1986, 51(2): 268-275.

3 i‘ﬁiﬁ [8] Shimao M, Tamogami T, Nishi K, ef al. Cloning and
characterization of the gene encoding pyrroloquinoline
quinonedependent polyvinyl alcohol dehydrogenase of
Pseudomonas sp strain VMISC. Biosci Biotech Biochem,

’ 1 PVA ’ 1996, 60(7): 1056—1062.
[9] Shimao M, Tamogami T, Harayama S.The gene pvaB en-

> Pseudomonas XT11 codes oxidized polyvinyl alcohol hydrolase of Pseudo-

PVA s monas sp strain VMISC and forms an operon with the
54 h 1 gL (PVA) polyvinyl alcohol dehydrogenase gene pvaA. Microbiol-
0gy, 2000, 146: 649-657.
PH [10] Salaro R, Corti A, Chiellini E. Biodegradation of polyvi-
PVA R pH nyl alcohol with different molecular weights and degree of
30 7.0 0.5 g/L PVA hydrolysis. Polym Adv Technol, 2000, 11: 873—-878.

S o R S P R A R R R S Y R R R SR R S R R R S SR R R SR R R A R R R P SR R R R SR R S R R R R SR R A R R R Y LY R R LY R LY
= =y
BB ENE

WRXPRIT ST SHSAN

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en
http://journals.im.ac.cn/wswxtbcn



	聚乙烯醇高效降解菌的筛选及降解特性研究 
	王能强1*  邹小明2  陈华洪1 
	Study on Screening and Degradation Character of  Degrading Bacterium for Polyvinyl Alcohol 
	WANG Neng-Qiang1*  ZOU Xiao-Ming 2  CHEN Hua-Hong1 

	1  材料与方法 
	1.1  试剂 
	1.2  土样来源 
	1.3  培养基 
	1.4  高效降解PVA菌株的筛选 
	1.5  细菌的鉴定方法 
	1.6  分析方法 

	2  结果与讨论 
	2.1  PVA高效降解菌的筛选及初步鉴定 
	2.2  降解特性研究 

	3  结论 
	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


