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Advances in Microbes During Tobacco Curing

ZHU Ming-Liang

(Yunnan Tobacco Science Research Institute, Yuxi 653100)

Abstract: During curing of harvested fresh tobacco leaves, microbes affect obviously the quality of tobacco
leaves. This review provides the advance in main groups, occurance dynamics, effects to quality of tobacco
leaves, and control and utilization.

Keywords: Tobacco curing, Microbes, Occurance dynamics, Control and utilization

, , Morin A
(1] ,
, ; ( )
[3]
) (Pseudomonas) ,
) (0d~154d)

(Xantho-

monas) (Acinetobacter)

U A R o)
(Enterobacter) (Pantoea)
, (Achromobacter) (Paracoccus);

(Arthrobacter)

EEmE: (No. 05-12)
*BIAEE: Tel: 0877-2075042; DXk zhumingliang2009@126.com
ks EEA: 2007-09-25; #EZ HEA: 2008-01-08



1279

(Rhodococcus) (Corynebacte-
rium) (4 TN90 TRM 2
33 ,
(Staphy-
lococcus) (Flavobacterium)
(Aerococcus) (Listeria),

>

2 ARG R YR A

67C 5
Morin A s

10~100

(3]

, 48 h
2.6x10°~3.3x10°
6.5x10° | ,

2.6x10°~

> >

3.04x10°
6.5x10° , 72 h 1.62x10°
, 3.29x10°
, 72 h 2.75x10° ,
2.63x10° 2.62x10° |
72 h 1.97x10° ;
,  2.63x 10°
4.61x10° ,
3.51x10°
72 h 50°C ,

48 h

4.63x10°

48 h
3.23x10°

[3]

40 d
10 d~15d ,

>

, Koga K (61

3 TR (PG 2 o A - o R R R

(Tobacco-specific
nitrosamines, TSNAs)

3.1 SlIEEAMEET R

(Sclerotinia sclerotiorum) (Botrytis

cinerea ) (Alternaria tenuis)
7 (Rhizopus arrhizus)

, (Pythium
aphanidermatum) (Erwinia
carotovora)

[8] ,
, TSNAs 41,
(Alternaria alternata)
60% ,

; (Erwinia carotovora

subsp. carotovora)

[10]

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



1280 g ER

2008, Vol.35, No.8

[11]

> >

3.2 3|#MEMH TSNAs S EMFIE

TSNAs
, N- (NNN)
4-(N- - )-1-(3- )-1- (NNK) N-
(NAT) N- (NAB)
4 , NNN NNK ,
NAB NAT 12 20 80
, TSNAs
(3] TSNAs
TSNAs
TSNAs
, TSNAs
TSNAs s
TSNAs , ,
, TSNAs (4]
TSNAs Harvey 1
TSNAs
, TSNAs ,
, 7 TSNAs ,
(NIXO ) TSNAs :
TSNAs
(NOX),
TSNAs!P1!
TSNAs ,
, TSNAs

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

4 IR ) A A B ] 5 R

TSNAs
, TSNAs
[4,20-22]
(4] TEBI11

TEB17 TEB23 TEB26 TEB30 TEB34 6

E

3
27.56%~99.88% TSNAs ,
,[21] )
WB5
4 )
TSNAs
, ( 20d ), TSNAs
R TSNAs
; (20 d~30 d), TSNAs
s TSNAs ; R
TSNAs s
TSNAs
50.98 , TSNA
81.32 (22] TN90
1 (Bacillus sp.)WT,
TN9O,
s , WT
TSNAs s
21.7 ~44.6 , 16.7 ~80
38 80
TSNAs , 44.6
TSNAs



1281

, TSNAs
TSNAs ,
, TSNAs
s TSNAs [4];
TSNAs s
TSNAs (221,
, Giacomo *!

2 % X M

(1]

(2]

(3]

(4]

(5]

(6]

(7]

, 2002, pp.1-4.

Morin A, Porter A, Ratavicius A. et al. Evolution of to-
bacco-specific nitrosamines and microbial populations
during flue-curing of tobacco under direct and indirect
heating. Contributions to tobacco Research, 2004, 21(1):
40-46.

, 2007, 13(2): 37-40.
N- . , 2004, 44(4):
422-426.
, 2001, 4: 42-43.
Koga K, Katsuya S, Sakanushi M, et al. Change in ni-

trate-reducing bacteria flora on leaves of burley tobacco
during air-curing and nitrate-reducing abilities of isolated
bacteria. Tobacco Science Research Conference Abstract,
2001, 55: 76.

s H

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

, 2005, 33(8): 1912-1914.

Holdeman QL, Burkholder WH. The identity of barn rots
of flue-cured tobacco in South Carolina. Phytopathology,
1956, 46: 69-72.

Harvey W SPURR Jr, Arnold HAMM Ir.

57
, 2003, p.53.
,2001, p.174.
Davis DL, Nielsen MT. R
, 2003, p.143.

Cui MW, Burton RH, Bush LP. Effect of maleic hydrazide
application on accumulation of tobacco-specific nitrosa-
mines in air-cured burley tobacco. J Agric Food Chem,
1994, 42(12): 2912-2916.
Hecht SS. Biochemistry, Biolgy, and carcinogenicity of
tobacco-specific N-nitroasamines. Chem Res Toxico, 1998,
11: 559-603.

, . (TSNA)

. , 2002, 2: 11-14.
Bush LP, Hamilton JL, Davis DL. Chemical quality of
burley tobacco modified by curing regime. Tob Chem Res
Con, 1979, 33: 10.
Burton HR, Childs GH, Anderson RA, et al. Changes in
chemical composition of tobacco during senescence and
curing. Tobacco-specific nitrosamines. J Agric Food
Chem, 1989, 37(2): 426—430.
Burton HR, Dye NK, Bush LP. Relationship between to-
bacco-specific nitrosamines and nitrate from different
air-cured tobacco varieties. J Agric Food Chem, 1994,
42(11): 2007-2011.
Tso TC. Production, physiology, and biochemistry of to-
bacco plant. Ideals Inc: Beltsville, Maryland, 1990, p.753.
Wiernik A, Christakopoulos A, Johansson L, et al. Effect
of air-curing on the chemical composition of tobacco. Rec
Adv Tob Sci, 1995, 21: 39-80.
Katsuya S, Koga K, Saito H. Reduction of TSNA in burley
tobacco leaves using bacteria. Coresta Congress Pro-
gramme and Abstracts, 2006, 50: 73.
(WBS5)

2004, 10(6): 29-32.

. , 2007, 20(3): 515-520.
Giacomo MD, Paolino M, Silvestro D, et al. Microbial
community structure and dynamics of dark fire-cured to-
bacco fermentation. Applied and Environment Microbiol-
ogy, 2007, 73(3): 825-837.

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



	烟草调制期间微生物研究进展 
	祝明亮* 
	Advances in Microbes During Tobacco Curing 
	ZHU Ming-Liang* 

	1  烟草调制期间微生物的主要类群 
	2  烟草调制期间微生物变化动态 
	3  烟草调制期间微生物对烟叶品质的影响 
	3.1  引起烟叶腐烂变质 
	3.2  引起烟叶TSNAs含量的积累 

	4  烟草调制期间微生物的控制与利用 
	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


