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回顾点评  

低温产纤维素酶菌株   
邱并生   

(《微生物学通报》编委会  北京  100101)   

农作物秸秆的生物高效综合利用已成为研究的热点，实施秸秆还田技术不仅使粮食产量增加 6%−15%，而且由于

逐步增加了土壤肥力，实现大面积以地养地、促进粮食产量的持续增加。在我国，秸秆还田技术已经被农业部大力推

广，作为增肥改土工程和环保农业的重要技术，近几年取得了较快的发展。秸秆的快速腐解是秸秆还田的关键技术，

重点研究秸秆复合菌系来快速降解秸秆具有非常重要的意义。虽然许多学者对分解秸秆的纤维素酶菌株的选育做了大

量的研究工作，也取得了一定的进展，但从自然界中分离得到的各种菌株，都不同程度地存在酶产量低或者组分不合

理的问题，而且菌种易退化，这直接影响到秸秆纤维素的降解程度；再者，目前大多数秸秆腐熟菌剂在南方施用，适

应于南方的水、热的气候，而适应于北方低温、干燥气候条件下的秸秆腐熟剂产品则很少。 

本刊 2013 年第 7 期刊登了穆春雷、沈德龙等的文章“低温产纤维素酶菌株的筛选、鉴定及纤维素酶学性质”[1]。作

者针对北方气候条件下的作物秸秆，特别是玉米秸秆的腐解，在前人研究的基础上，以不同的土壤样品为菌源，从中

分离获得高效纤维素降解菌株。低温产纤维素酶菌株由于反应温度较低，不但在低温条件下可以高效反应，而且在生

产工艺中可以通过较低温度的热处理使酶失活，节约能量与费用，低温纤维素酶的研究具有广阔的发展前景。 

近年来该课题组将筛选的优良菌株 M11 与该实验室保存的复合菌系 CSS-1 组合，构建了复合菌系 YM-1。通过发

酵试验研究了所构建的复合菌系 YM-1 的降解特性、稳定性及微生物菌群动态变化，采用模拟田间试验验证了菌系的

实际应用效果，从而为秸秆腐熟菌剂的研制和生产提供基础。此外，该课题组于 2014 年 12 月完成了农业行业标准《秸

秆腐熟菌剂腐解效果评价技术规程》的制定，预计 2015 年上半年颁布实施。该标准的制定和实施，可为农业部的有

机质提升项目/耕地质量保护项目提供重要的技术支撑，也便于对秸秆腐熟菌剂的促腐效果和秸秆的腐解程度进行客

观、科学的评价。 

近年来国内科研院校对低温纤维素降解菌的筛选及其产酶条件进行了大量的研究，在种类和产率上获得了可喜的

成果[2-7]。希望能早日组合成一种适合北方地区低温、干燥气候条件下的高效秸秆腐熟剂产品。  
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参 考 文 献       
[1] Mu CL, Wu XS, Li SN, et al. Screening and identification of a cold-adapted cellulase-producing strains and characterization of cellulase[J]. Microbiology 

China, 2013, 40(7): 1193-1197 
穆春雷, 武晓森, 李术娜, 等. 低温产纤维素酶菌株的筛选、鉴定及纤维素酶学性质[J]. 微生物学通报, 2013, 40(7): 1193-1197 

[2] Kong LY, Jia H, Wang SR, et al. Isolation, identification and characterization of a cold-adapted ellulose-degrading bacterial strain from eastern Qilian 
Mountains[J]. Industrial Microbiology, 2014, 44(1): 60-66 
孔雅丽, 贾辉, 王生荣, 等. 一株东祁连山耐低温纤维素降解菌株的分离、鉴定及产酶特性[J]. 工业微生物, 2014, 44(1): 60-66 

[3] Meng JY, Li H, Fan ZY, et al. Isolation and identifification of cellulose-degrading bacteria under low temperature[J]. Chinese Journal of Applied and 
Environmental Biology, 2014, 20(1): 152-156 
孟建宇, 李蘅, 樊兆阳, 等. 低温纤维素降解菌的分离与鉴定[J]. 应用与环境生物学报, 2014, 20(1): 152-156  

[4] Ren HM, Liu ZJ, Yuan HJ, et al. Study on screening and cellulase production of cold-adaped bacterium[J]. Science and Technology of Food Industry, 
2013, 34(19): 127-130,134 
任红梅, 刘左军, 袁惠君, 等. 低温纤维素降解菌的筛选及其产酶研究[J]. 食品工业科技, 2013, 34(19): 127-130,134  

[5] Liu XH, Gao XM, Huan MH, et al. Isolation and identification of low-temperature[J]. Shandong Agricultural Sciences, 2014, 46(3): 54-57 
刘晓辉, 高晓梅, 桓明辉, 等. 产纤维素酶低温菌株的分离鉴定[J]. 山东农业科学, 2014, 46(3): 54-57   

[6] Liu JG, Han M. Isolation and fermentation process optimization of a cold-adapted cellulase-producing bacteria[J]. Food and Fermentation Technology, 
2014, 50(1): 38-41 
刘建国, 韩梅. 一株低温产纤维素酶细菌的筛选及其发酵产酶条件的优化[J]. 食品与发酵科技, 2014, 50(1): 38-41  

[7] Xiang DJ, Man LL, Zhang CF, et al. Screening of a corn straw cellulose-degrading strains and optimization of the cellulase producing conditions[J]. 
Academic Periodical of Farm Products Processing, 2014, 349(4): 37-43 
向殿军, 满丽莉, 张春凤, 等. 玉米秸秆纤维素降解菌的分离纯化与产酶工艺优[J]. 农产品加工, 2014, 349(4): 37-43    

Cold-adapted cellulase-producing strains   
QIU Bing-Sheng   

(The Editorial Board of Microbiology China, Beijing 100101, China)   
Keywords: Low temperature, Inducing, Screening, Identification, Cellulase 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [754.016 1065.827]
>> setpagedevice


