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Effect of Tempeh Powder on Viability of Probiotic Bacteria in Yogurt
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ABSTRACT
The objective of this present research was to study the effect of tempeh powder on viability of
probiotic bacteria in yogurt during refrigerated storage. This research used prepared tempeh powder
which had 4.48% moisture content, 0.434 water activity and L, a, b value at 79.7 , +3.9 , +27.4. The
effect of 0, 0.5, 1.0, 1.5 and 2 % tempeh powder on the number of Lactobacillus bulgaricus and
Streptococcus thermophilus in yogurt during storage at 4 °C was evaluated. The result showed that
adding 0.5 % tempeh powder could be kept the number of Lactobacillus bulgaricus and

Streptococcus thermophilus in standard level until 28 days of storage. Then, four of yogurt formulas
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contained 0% tempeh powder and 0% honey, 0.5% tempeh powder and 0% honey, 0 % tempeh
powder and 3 % honey, 0.5% tempeh powder and 3% honey were developed and tested on the
number of Lactobacillus bulgaricus and Streptococcus thermophilus in yogurt during storage at 4 ‘c.
The result showed that using 0 % tempeh powder combined with 3 % honey and 0.5% tempeh powder
combined with 3% honey could keep the number of Lactobacillus bulgaricus and Streptococcus
thermophilus in standard level until 28 days of storage. These two yogurt formula had lactic acid in the

range of 0.9-1.2 % and had pH in the range of 4.3-4.5

Keywords : tempeh powder , yogurt, Lactobacillus bulgaricus , Streptococcus thermophilus
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Homogenized and pasteurized milk
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0 8.10 7.78 7.76 7.08 7.05
Lactobacillus
0.5 7.90 7.65 7.34 7.18 7.11
delbrueckii
1.0 7.89 7.00 6.32 6.69 5.56
ssp. bulgaricus
1.5 7.65 7.12 6.63 6.52 4.60

anmmesesAnmuilEsegas 0, 0.5, 1.0 Az 1.5 wudnsAumullnedetas 0.5 Bunaude
L.bulgaricus wag S.thermophilus €T\1mwﬂuizﬁuﬁmmgmﬁwum (log,, cfu/ml =7 ) AABATTEIZIIAT
28 Suraaniafuinm uaneilule AfTFumutinedesast 5 Bunoute S, thermophilus AAAIAN
ﬂdﬁmmmgmﬁimmm 28 §u duwilunnude Laciobacillus bulgaricus @mmﬁ'ﬂﬂdﬁmmﬁﬁmﬁ
sreiznan 14 4 madumudlieianay 0.5 Punoude L. bulgaricus Wa¥ S. thermophilus €4A48E

TuszAunmIgIuRaanszazaINaiuing 28 Ju saniewiulansnnludldmumudeg

1200



ﬂ’]iﬂit“g&l%“ﬁ'm’]i UAINENRUNBATANFAS INLUVATUNILRY ATIN 5

¥ v 1 v 14
A19199 2 USuNouda L. bulgaricus Waz S. thermophilus (RN numutlieganiuninge waziiy

o A a N A '
INBINYUNNN 4 'ﬂ\?ﬁfltsﬁ@mﬂ@mﬁ‘gﬂzmﬂflﬁmﬂﬂ (|Og10 cfu/ml)

U3nnnu sraznan RSN NN 4°C (1)
RN
Starter culture y ¥
TREAYQIAN 0 7 14 21 28
(Faaay)
0 8.58 8.54 8.52 8.58 7.90
Streptococcus 05,0 8.49 8.61 8.61 8.34 7.60
thermophillus 0,3 9.48 8.57 8.59 8.53 7.43
05,3 8.65 8.61 8.20 8.20 7.71
0 8.41 8.43 8.28 8.34 7.05
Lactobacillus
05,0 8.46 8.62 8.34 7.38 7.08
delbrueckii
0,3 9.40 8.48 8.34 8.34 7.56
ssp. bulgaricus
05,3 8.48 8.26 8.32 707 7.60

anNInAaeANEsINiumIing wudt maEntReFesar 3 IneliinaEnmalng uay
MaANEnReSeaar 3 saudunntinedenas 0.5 MIFUTuuae L. bulgaricus WAz S. thermophilus
agfluszAunIms g IURasATzazaa N LiNE 28 W mileniy TeaenAdediun1mmnaeizes Varga
19 o o ' Qo‘d‘q ] u%’é’ﬂ DQ‘ Qo‘dds{ g 1 a %’é’
wgRdadansnusn e fanFnmuinesaniuin it nausesTansaaaundn ldidsmnia
dglnaunaziauanus
° P =~ o = EA Ly P Y
1. dwiiddan N19uN 80 BNANIATIEA AUNITTNNANMNTUAININFoEA: 5 UATNILAGADE
4 A . o \ o = P oo o X, Eq
LPFANLIA ANTUTINNTaUFIEAZUNTTAUNRTIUIATNILA 80 mesh TAnNTINaNRANHILAIE ANANTY
faeinz 4.48 AN Aw 0.434 & L 79.7 a+ 3.9 b+ 27.4
2. AnwnseaniuresiBunnmalinaidnaddulanssna@iniuinmly 1 du Taaldnng
NAAIUNNLUIEAMANTE FaeRBalatin (hedonic test) Hanasziuaunala 1-7 IngNasnnandnsnly
FiNT) AR A Heduda NA wazANTELIN HATUWIUEMAARY 30 AL NANIINARRLTBINITHANMHNTINAT
anausinge] fu nudiniadsmadlnedesay 1 uaz 2 Hazuuuanngeused uay wednda unnsiai

o o o o

WFAAZLULANNNTALAIUNAY WAZANNNTALIIN WANANAENNTIANAT A usunisinmulnaiasas 3

o

] £% 1

WAz 4 HAzuuuANINTeUsed Weduda nAu uarAvnTeuNAeudeimn  Aailunisdde Tudaun
AnwnasaansiingsanisagsansaaaalilslulafinuuanGelulefifa  AuaenAnnldfsunnumutleg

Seeaz 1 way 2

1201



ﬂ’]iﬂit“g&l%“ﬁ'm’]i UAINENRUNBATANFAS INLUVATUNILRY ATIN 5

3. AnsuatesBunaunudlisieiFunaude  Lactobacilus bulgaricus Way Streptococcus
thermophilus Wieififn Wefiuinuiignmgd 4 esraades anmmasesumatiunglufunm
%8818z 0,05, 1.0, 1.5 WAz 2 wudnBunaunuidludesas 0.5 WhiBunadnlisunaude Lactobacillus
bulgaricus W8y Streptococcus thermophilus — flapdagflusziunInIgIuAe log, cfuml = 7 nagn
92812198 INNIALTNEN 28 Ju

4. AnEnnareamafiiinEen i Bunaide  Lactobacillus bulgaricus  Ua¥
Streptococcus thermophilus Tulenfisn Lﬁ@lﬁuﬁ*ﬂmﬁ‘qmmﬁ 4 pspaidad  Tnavinnisduulslsunn
Spaasmuilaauasings At 0 mailuay 0 i |, 0.5 maluay 0 1nia |, 0 muTeE 3 1A Was 0.5
wmatluay 3 W] wudnaFanEssatay 3 uay MaENTNEGSetay 3 fuAUNENmLNSesas
0.5 ﬂ?mméﬂ Lactobacillus bulgaricus UWag Streptococcus thermophilus faasag]lusziuninggy
AARATTEZIIAINITALSNEN 28 11

5. 1Fnnunsanansn agludag 0.9-1.2 uazen pH atfludae 4.3-4.5

LANAITANNDY

= o A

Tuned adnyiled. 2547, uuanFanIaLaARAN lUKARTWITaIM NN AR 219A1TATANARTEAAIUNTTN

o

7 3 atluii 1 6269 .

GAUAT 4TITUNA. 2534, mmamwmLﬂﬁqﬁmﬂmzﬁuqmmummﬂﬁ?f;ﬁ?@u. IneninugFeyann.
NUNINYRENHRATAVARS.

AN TURUS. 2545. 48T9ANEN1981913 TaSNNNUN NG5 THANERT NUW pSait

Akalin, A.S. , Fenderya, S. and Akbulut, N . 2004. Viability and activity of bifidobacteria in yogurt
containing fructooligosaccharide during refrigerated storage. International Journal of Food
Science and Technology. 39 : 613-621.

Antunes, A, T. Cazetto and Bolini H.M. 2005. Viability of probiotic microorganisms during storage,
postacidification and sensory analysis of fat-free yogurts with added whey protein
concentrate. International J. of Dairy Technology, 58: 169-173.

Ayse, S.A., Serap, F. and Necati, A. 2004 “Viability and activity of bifidobacteria in yogurt containing
fructooligosaccharide during refrigerated storage. International ”, Journal of food Science and
Technology

Varga, L. 2006. Effect of acacia honey on the characteristic microflora of yogurt during refrigerated
storage. International J. of Food Microbiology, 108 p. 272-275

Wood, B.J.B. and Holzapfel, W.H. 1997. The lactic bacteria: The Genera of lactic acid bacteria.

Blackie Academic and Professional, New York. 7-15 p.

1202




<<
  /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 1.5
  /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 0.40
    /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 0.40
    /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 (None)
  /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 [1200 1200]
  /PageSize [595.440 841.680]
>> setpagedevice


