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主编点评  

瘤胃产甲烷微生物菌群的研究 
周宁一 

(《微生物学通报》编委会  北京  100101) 

甲烷是最简单的有机物，是天然气、沼气、油田气及坑气等的主要成分。大气中的甲烷排放主要来自煤炭开采产

生的瓦斯、石油开采中的天然气、海底可燃冰分解以及生物因素。政府间气候变化专门委员会(IPCC)第四次评估报告

指出，甲烷已成为全球第二大温室气体[1]。作为甲烷排放重要生物因素之一的反刍动物瘤胃甲烷排放占全球甲烷排放

量的 13%−19%[2]。反刍动物瘤胃甲烷形成是一个氧化还原反应过程，由瘤胃微生物共代谢产生[3]。此代谢过程既消耗

了能量，又增加了温室气体负荷，因此近年来减少反刍动物甲烷排放的措施及反刍动物瘤胃甲烷生成机理受到了广泛

关注。产甲烷菌为原核生物，具有专性严格厌氧、生长繁殖缓慢、培养分离比较困难的特点。目前国内外已开展了相

关生态学方面的研究，如：共存于真菌分离培养液中甲烷菌的种类及其多样性[4]及瘤胃产甲烷菌多态性分析[5-7]。但存

在于瘤胃内的微生物是混合的、相互作用的一个群体，因此研究瘤胃内的微生物种群及其共培养代谢产物种类和多样

性等，能为研究甲烷排放以及预测气候环境效应和全球变化所带来的影响和作用提供一定的理论基础。 

本刊于 2015 年第 3 期刊登了李袁飞、成艳芬等的论文“T-RFLP 分析厌氧真菌传代频率对共存产甲烷菌菌群的影

响”[8]。作者根据产甲烷菌 mcrA 基因特点，利用合适的内切酶，结合毛细管电泳，建立了产甲烷菌 T-RFLP 分析方法；

并以来源于瘤胃的厌氧真菌与产甲烷菌的共培养物为研究对象，研究了不同传代频率对厌氧真菌与产甲烷菌共培养系

统中产甲烷菌菌群的影响。快速可行的瘤胃产甲烷菌 T-RFLP 方法分析表明，传代频率显著影响了厌氧真菌与产甲烷

菌共培养液中产甲烷菌的菌群结构，发现 3 d 较 5 d 与 7 d 的传代共培养液内产甲烷菌菌群与瘤胃内容物更为相似。该

研究为揭示瘤胃内厌氧真菌与产甲烷菌间相互关系提供了一定基础。期待作者在本研究基础上进一步开展厌氧真菌及

共培养代谢产物的多样性及其变化的研究，从而更好地揭示瘤胃中微生物种群多样性及共代谢与产甲烷之间的关系。 

关键词：瘤胃，甲烷，微生物，群落 

参 考 文 献 
[1] Pachauri RK, Reisinger A. IPCC, 2007: Climate Change 2007: Synthesis Report. Contribution of Working Groups I. II and III to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change. In: IPCC, 2008, 104 
IPCC. 气候变化 2007: 综合报告. 政府间气候变化专门委员会第四次评估报告第一, 第二和第三工作组的报告[核心撰写组, Pachauri, 
RK 和 Reisinger. A(编辑)]. IPCC, 瑞士, 日内瓦, 2008: 104 

[2] Liu Y, Whitman WB. Metabolic, phylogenetic, and ecological diversity of the methanogenic archaea[J]. Annals of the New York Academy of 
Sciences, 2008, 1125(1): 171-189 

[3] Hungate RE, Smith W, Bauchop T, et al. Formate as an intermediate in the bovine rumen fermentation[J]. Journal of Bacteriology, 1970, 102(2): 
389-397 

[4] Cheng YF, Mao SY, Pei CX, et al. Detection and diversity analysis of rumen methanogens in the co-cultures with anaerobic fungi[J]. Acta 
Microbiologica Sinica, 2006, 46(6): 879-883 
成艳芬, 毛胜勇, 裴彩霞, 等. 共存于厌氧真菌分离培养液中瘤胃甲烷菌的检测及其多样性分析[J]. 微生物学报, 2006, 46(6): 879-883    

[5] Luton PE, Wayne JM, Sharp RJ, et al. The mcrA gene as an alternative to 16S rRNA in the phylogenetic analysis of methanogen populations in 
landfill[J]. Microbiology, 2002, 148(11): 3521-3530 

[6] Guo XF, Li HW, Li CQ, et al. RFLP analysis of mcrA gene from rumen liquid of Inner Mongolian cashmere goats on different grazing stages[J]. 
Journal of Shanxi Normal University (Natural Science Edition), 2008, 22(3): 68-72 
郭雪峰, 李华伟, 李长青, 等. 内蒙古白绒山羊不同放牧期瘤胃甲烷菌 mcrA 基因的 RFLP 分析[J]. 山西师范大学学报: 自然科学版, 
2008, 22(3): 68-72 

[7] Ozutsumi Y, Tajima K, Takenaka A, et al. The mcrA gene and 16S rRNA gene in the phylogenetic analysis of methanogens in the rumen of 
faunated and unfaunated cattle[J]. Animal Science Journal, 2012, 83(11): 727-734 

[8] Li YF, Cheng YF, Zhu WY. Effects of transfer frequency on community of methanogens co-cultured with anaerobic fungi by T-RFLP[J]. 
Microbiology China, 2015, 42(3): 609-619 
李袁飞, 成艳芬, 朱伟云. T-RFLP 分析厌氧真菌传代频率对共存产甲烷菌菌群的影响[J]. 微生物学通报, 2015, 42(3): 609-619 

Community of methane-producing microbes in the rumen 
ZHOU Ning-Yi 

(The Editorial Board of Microbiology China, Beijing 100101, China) 
Keywords: Rumen, Methane, Microbes, Community  
 



<<
  /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


