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Changes of Nutrition and Bacterial Diversity During
Traditional Soypaste Fermentation
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Abstract: Nutrient dynamics and bacterial diversity of traditional soypaste were analyzed and discussed
with samples from Shandong province by nutrition and denaturing gel gradient electrophoresis (DGGE)
analysis. The nutrition value was determined by following parameters: total acid, water-soluble carbohydrate
(WSC), organic carbon (OC), crude protein (CP), amino-acid nitrogen and volatile products. Results showed
that the total acid was increased at first, and decreased, and then increased again up to 6.26%. The contents
of OC and WSC remained decline. As for CP, it was decreased after increased stable. The amino-acid nitro-
gen was kept increasing during the whole progress and its concentration was up to 101.2 g/kg in final soy-
paste. The concentration of lactic acid and glycerol were increased during the fermentation, and were up to
5.65 g/kg and 14.72 g/kg in final soypaste, respectively. DGGE analysis indicated that there were the most
kinds of bacteria in 15d soypaste, and then some of bacteria were disappeared gradually. Uncultured bacte-

rium, Lactococcus lactis and Bacillus licheniformis of final soypaste were predominant species in final soy-
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Table 1 Contents of volatile matters in different soypaste fermentation stage

(@) (e/kg FM) (e/kg FM) (e/kg FM) (e/kg FM)
Time Ethanol Acetic acid Lactic acid Glycerol
0 0.08 - - 5.00
15 4.94 1.20 - 6.58
30 3.28 0.73 0.09 10.70
45 0.71 1.47 0.39 11.52
60 0.27 0.28 0.49 15.17
90 8.26 0.53 5.65 14.71

Note: FM: Fresh matter
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Fig. 4 DGGE profile of different soypaste fermentation stage
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Table 2 Identities of DGGE bands in Fig. 4

Closest relatives

Band GenBank accession no. Identity (%)
Source Accession no.
a EU360131 Weissella cibaria EU121685 100%
b EU360132 Weissella cibaria EU099612 99%
c EU360133 Uncultured Bacillus clone EF663728 87%
d EU360134 Uncultured Bacillus bacterium EF703482 97%
© EU360135 Leuconostoc lactis AB295117 98%
f EU360136 Leuconostoc garlicum AB362724 91%
EU360137 Uncultured bacterium AB233995 99%
EU360138 Citrobacter freundii EU124385 92%
i EU360139 Streptococcus equinus AB362710 98%
] EU360140 Lactococcus lactis AB244439 100%
k EU360141 Uncultured Streptococcus sp. clone DQ016828 90%
1 EU360142 Bacillus licheniformis EU071556 98%
m EU360143 Ureibacillus thermosphaericus AY299517 98%
n EU360144 Bacillus pumilus CP000813 100%
o EU360145 Bacillus sp. Ni36 AF539677 90%
p EU360146 Citrobacter freundii AY'186052 99%
q EU360147 Uncultured bacterium DQ346926 86%
r EU360148 Leuconostoc mesenteroides X95978 84%
s EU360149 Clostridium sp. PML14 EF522948 90%
t EU360150 Bacillus sp. AB362829 82%
u EU360151 Clostridium sp. EF165015 91%

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



753

> (3] ;
, 2004, 10: 8-12.
> [4] GB/T 5009.40-2003,
, 2003.

[5] Roe JH. The determination of sugar in blood and spinal
fluid with anthrone reagent. J Biol Chem, 1955, 21(2),
335-343.

i . , 1997, 4: 23.
[7] AOAC. Official Methods of Analysis. 15th ed. Associa-
5 tion of Analytical Chemists, Washington DC, 1990.

[8] Zhu H, Qu F, Zhu LH. Isolation of genomic DNAs from
plants, fungi and bacteria using benzyl chloride. Nucleic

Acids Res, 1993, 21: 5278-5280.
> 4 [9] Muyzer G, Waal ECD, Uitterlinden AG. Profiling of com-
, plex microbial populations by denaturing gradient gel
electrophoresis analysis of polymerase chain reac-
tion-amplified genes coding for 16S rRNA. App! Environ

3 é:'!':_i:ﬁ Microbiol, 1993, 59: 695-700.
[10] , , y
(1) 15d pH 4.5 R . , 2006,
45d 6.5 , 4 11 (5): 1-7.
; 15 d , [11] s s ,
2) R 2007, 8: 188—-192.
[12] R s
, 2006, 9: 21-25.
(3) GC-MS 33 [13] ’ ’ ;
, 2007, 27(3):
(4) DGGE 15d 42-46.
[14] , ) ,
’ ’ ’ , 2007,
. 28(5): 211-215.
(Uncultured bacterium 99 ) (Lacto- [15]
coccus lactis 100 ) (Bacillus 2007, 34(1): 105-107
licheni- formis 98 ) [16] , , . 1801
. . . , 2007, 3: 393-395.
& % 3xx B
[17] , .
(1] . ¢ ) . , 2005, 2: 1-5.
,1992,9: 1-4. [18] Lwdfiw.
[2] . . . http://bbs.cn-ferment.com/view-
, 2005, pp.152—153. thread.php?tid=104.

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


http://service.ilib.cn/Search/Search.aspx?Query=%e7%8e%8b%e7%87%95
http://service.ilib.cn/Search/Search.aspx?Query=%e7%8e%8b%e5%bc%80%e6%a2%85
http://service.ilib.cn/Search/Search.aspx?Query=%e6%9d%a8%e8%87%aa%e6%96%87

	传统发酵豆酱发酵过程中养分动态及细菌多样性 
	高秀芝1, 2  王小芬1  李献梅1   王  慧1  李梦莹2  张  薇2  崔宗均1* 
	Changes of Nutrition and Bacterial Diversity During  Traditional Soypaste Fermentation 
	GAO Xiu-Zhi1,2  WANG Xiao-Fen1  LI Xian-Mei 1  WANG Hui1   LI Meng-Ying2  ZHANG Wei2  CUI Zong-Jun1* 

	1　材料与方法 
	1.1　材料酱制作流程与取样 
	1.2  实验方法 

	2  结果与讨论 
	2.1  发酵过程中总酸及pH的变化 
	2.2  豆酱发酵过程中营养成分变化 
	2.3  豆酱发酵过程中主要挥发性成分的变化 


	表1  豆酱发酵不同阶段挥发性产物含量 
	Table 1  Contents of volatile matters in different soypaste fermentation stage
	 
	2.4  豆酱发酵过程中细菌群落的动态变化 
	Weissella cibaria
	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


