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Abstract

Postharvest disease is the most important problem affecting of rice product in both quantity and quality.
The crucial factor is storage fungi. The objective of this research is to investigate the potential of chitosan and
chitooligosaccharide, amino acids as L-glutamic acid and organic acids as acetic and lactic acids to control
Aspergillus fumigatus, a causing agent of storage fungi on rice seed. Blotter technique was used after dipping
rice seed into the solutions at the concentrations of 0.5 and 1.0% for 30 min, followed by spraying with spore
suspension at the concentration of 1 x 10° spore/ml, then incubate at room temperature for 5 days. There were
significant differences in colonization of A. fumigatus on rice seeds. Lactic acid at 3% concentration showed the
highest efficiency with 20.00% of colonization while control represented 84.00 % (LSD=12.9044).
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Table 1 Growth percentage of Aspergillus fumigatus on rice seeds immersed in natural product, amino acid

and organic acid after 3, 5 and 7 day incubation period at room temperature under near UV 12 hr and

dark 2 hr
Treatment Concentration Fungal growth (%)"
(%) 3 days 5 days 7 days
Control - 81.00 abcd 84.00 abc 87.00 abcd
Chitooligosacharides 0.5 46.00 hi 72.00 cdef 76.00 defg
1 45.00 hi 66.00 efg 71.00 fghi
2 38.00 i 64.00 efg 64.00 hi
36.00 i 58.00 g 62.00 i
Chitosan 0.5 71.00 bcdef 84.00 abc 85.00 bcde
1 68.00 defg 74.00 becde 75.00 efgh
2 54.00 gh 60.00 fg 63.00 i
55.00 gh 66.00 efg 69.00 fghi
Lactic acid 0.5 76.00 abcde 81.00 abc 84.00 bcde
1 57.00 fgh 64.00 efg 71.00 fghi
2 54.00 gh 63.00 efg 68.00 ghi
14.00 j 20.00 h 32.00 j
Acetic acid 0.5 65.00 efg 68.00 defg 80.00 cdef
1 75.00 abcde 82.00 abc 85.00 bcde
2 77.00 abcde 80.00 abcd 83.00 cde
88.00 a 89.00 a 97.00 a
L-glutamic acid 0.5 83.00 abc 85.00 ab 89.00 abc
1 70.00 cdef 81.00 abc 84.00 bcde
2 85.00 ab 90.00 a 95.00 ab
65.00 efg 75.00 bcde 95.00 ab
Cv 16.29297 12.7365 10.63621
LSD 14.28499 12.9044 11.47959

" Column values followed by the same letter are not significantly different (P=0.05)
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Figure 1 (A) Blotter technique and (B) Aspergillus fumigatus on a rice seed

#3UNaNTNAREY
NNINARALNIIAGLANNNIIATIYIBNLTATN Aspergillus fumigatus UMMAAd1aRszaIzoan 3, 5 uay 7 41 Wudn
. . dl o L7 & & o = o :,/ a Aj . = o @ &
lactic acid NszAtANMdL 3 wWafidus Aaruaiunsnlunisdudsninasyaesdas A. fumigatus Inadidafidus
NN9LA30Y 29931 14.00, 20.00 Uaz 32.00 wwefidusl muaAyu sasasunAe chitiooligosaccharides WUA1@1110
AILIANNNTIAsTYTIeNmas IdANszazoan 3 Ju Inafilafidusinisiasyaesidas 36.00 wafidus

ANRLAN
1098UANTEIUNTAN99INE NATTNIIANT AIZINEAT TIUNILAW NMNANENANEAIANGRAT Inenis
Aunauau AlinsaiuayuluFesaesaniuiuazginaninldiinisdy

LaNAN9A9DY

AnngIns AnTaNE. 2553. Nmmmmiu"lmﬂumimuquL‘%@m Colletotrichum capsici ﬁﬁﬂmﬁmuﬁmﬁuﬁ:w?ﬂ. oy Foyoynss.
N AINENALNHATANART, UATLIFN.

yung nesly, Wnsnd udonaas uaza1dss nans. 2557, Uss@ninimaesansainniunzniig LLmnamjuﬁnﬁi'ﬂ‘iﬂ'ﬁwﬁmﬁﬂutﬁﬂﬂu
TUINN. IFATINLNAGRFINEAT 42 (3 NLA): 236-239.

TUNW  UITRALIAT.  2530. Fealulsafy ansfiwenamenduuaznIsAILANfEATARUNAAT WA, InenfinusiBoyanin,
WINYNFENHATAGRT, NTUNN. .

a1nns Aalliszidsy. 2554, UssBvEnanaesansainaniiaayulnslunisniunuiies Aspergillus flavus. toyynfiamfoyoyss.
N AINENALNHATANART, UATLIFN.

Blagojev, N., M. Skrinjar, S. V. Moracanin and V. Soso. 2012. Control of mould growth and mycotoxin production by lactic acid
bacteria metabolites. Romania Biotechnological Letters 17(3): 7219-7226.

Hirano, S. and N. Nagao. 1989. Effects of chitosa, pectic acid, lysozyme,a nd chitinase on the growth of several phytopathogens.
Agric Biot Chem 53: 3065-3066.

Oliveira, M. P., E. Zannini and E. K. Arendt. 2014. Cereal fungal infection, mycotoxins, and lactic acid bacteria mediated
bioprotection: from crop farming to cereal products. Food Microbiology 37: 78-95.

Rahman, H., L. R. Shovan, L. G. Hjeljord, B. B. Aam, V. G. H. Eijsink, M. Sorlie and A. Tronsmo. 2014. Inhibition of fungal plant
pathogens by synergistic action of chito-oligosaccharides and commercially available fungicides. PLoS ONE 9(4): €93192.

Wang, Y., P. Zhou, J. Yu, X. Pan, P. Wang, W. Lan and S. Tao. 2007. Antimicrobial effect of chitooligosaccharides produced by
chitosanase from Pseudomonas CUY8. Asia Pac J Clin Nutr 16(1): 174-177.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


