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Introduction

Interest in commonly used direct-fed microbial such as Saccharomyces cerevisiae
yeast culture (Sc) as a potential alternative to antimicrobial feed additives has increased in the
last 15 years. However research results with Sc fed to dairy cattle have varied. Improvement
in dry matter intake (DMI) (1, 5) milk production (2, 8) have been reported when cows were
fed Sc. In contrast no differences were found in DMI (6, 7) milk production and milk
composition (1, 3, 6, 7, 8) in other studies. Piva (1993) suggested that several factors affect
the response of dairy cows to supplemental Sc, such as type of forage fed, forage-to-
concentrate ratio, feeding strategy, stage of lactation. Robinson (1995) reported that cows
supplemented with Sc appeared to be in better energy balance, as was evidenced by the lower
loss of body condition score (BCS). There are variable results about the effect of Sc
supplementation on ruminal fermentation in cattle. The ruminal pH decreased (4, 8), not
changed (2, 3) or increased (9) after Sc supplementation. The volatile fatty acid (VFA) (total
VFA, acetate, propionate, butyrate) production and proportion of VFA-s changed, especially
the acetate: propionate ratio (A:P) was found narrower (5). There are several Sc products on
the market with different recommendation of dosage and nuances in their manufacturing
processes that may have an influence on performance. However very few studies have been
conducted to compare Sc yeast culture in the same experimental environment. The aim of the
study was to measure the effect of different strains of live and viable Saccharomyces
cerevisiae yeast cultures (Sc) with different dosage on ruminal fermentation, metabolic status,
and milk production in dairy cows.

Material and methods
A lactating dairy ration was formulated to support 40kg/d of milk production with

3.6% fat and 3.2% protein in 2™ lactation according to the NRC recommendations. The



nutrient content of the daily ration was the same in each group except for treatment. 125
clinically healthy Holstein-Frisian cows in early lactation were assigned randomly in 5 groups
(n=25 in each) and administered with Sc mixed in the daily ration as follows: Group A:
control; not treated; B: 20g (2,1x10'°CFU/g) Sc; C:5g (1,7x10'° CFU/g) Sc.; D:5g (2,5x10"
CFU /g) Sc.; E:10g (4x107 CFU /g) Sc. daily. The quantity of Sc supplementation follows the
recommendation of the Sc. Producer Companies. 12 cows were assigned randomly from each
group in order to monitor the metabolic status and ruminal fermentation of the animals. The
evaluation of milk production and milk quality was based the data of 25 cows. Blood, urine
and rumen fluid samples were taken 3-5 hours after morning feeding monthly; at the
beginning and once a month onward till 90" day of the experiment. The biological samples
were taken to the laboratory in 2 hours after sampling on +4 °C. Energy metabolism (blood
aceto-acetic acid, Non Esterified Fatty Acid (NEFA), glucose concentration), protein supply
(blood and urine urea concentration), acid-base balance (urine and rumen pH, urine Net Acid
Base Excretion (NABE)), Volatile Fatty Acid production (rumen fluid TVFA, acetate,
propionate, butyrate concentrating and molar proportion) was measured. The milking data
(milk kg, milk fat and protein %) was collected monthly recorded by the Hungarian Milk
Recording Ltd.

The statistical analysis (General Linear Model test, Last Significant Difference post
hoc test) performed by SPSS 8.0 statistical software.
Results

There was no significant difference between the parameters measured in the groups at
the first sampling. There was no significant and remarkable difference and change in any
metabolic parameter according to energy, protein and acid base metabolism, between the
groups and samplings. All the measured parameter varied in the physiological range on the
average. There was a significant (p<0,001) increase in rumen pH, acetate concentration, molar
proportion of acetate: propionate ratio and decrease in total VFA in group D and E but not in
others. In butyrate concentration and molar proportion in TVFA there was a significant
(p<0,01) increase in group A, a decrease (p<0,01) in group D and E, but not changed in B and
C during the experiment (7able 1.). The concentration of propionate not changed in

experimental groups.



Table 1. The effect of Sc on ruminal pH and VFA production (*: p<0,05, **: p<0,01)

Parameter / sampling A (control) B C D E
pH 1 6,61 6,80 6,45 6,56 6,76
2 6,84 6,83 6,77 6,90 6,83
3 6,77 6,80 6,92 7,45** 7,14**
4 6,67 7,05 6,71 7,32** 7,24**
Acetate molar % in TVFA 1 63,72 65,38 64,56 63,63 63,55
2 63,72 64,26 64,45 67,12 64,27
3 64,98 62,48 65,46 69,96** 69,21**
4 61,36 64,62 63,22 69,87** 67,44**
Acetate: Propionate ratio 1 3,24 3,28 3,28 2,97 3,02
2 3,14 3,12 3,18 3,69 3,13
3 3,37 3,01 3,32 4,19** 4,03**
4 2,83 3,21 3,09 4,11* 3,71**
Butyrate molar % in TVFA 1 10,52 10,49 11,58 11,36 11,43
2 11,22 10,51 11,09 10,52 11,07
3 11,23 10,85 10,80 8,81** 9,23**
4 11,90 10,97 11,60 9,30** 9,95**
TVFA concentration 1 107,22 101,71 110,34 115,52 109,82
2 88,71 85,37 93,69 80,80 98,60
3 103,54 104,99 92,57 51,15** 57,98**
4 113,45 83,87 105,61 53,34** 60,86**

Significant (p<0,05) increase detected in milk protein in all treated group, but not in A. There

was no significant difference in milk fat % between the groups. The 4% fat corrected milk

yield was higher in all treated group than control A, but only group E produced significantly

more than control A. The difference between treated groups was not significant (Table 2.).

Table 2. The effect of Sc on milk production and milk composition (*: p<0,05 compared to A)

Parameter / sampling A (control) B C D E
4% Fat Corrected Milk kg 1 31,81 32,61 31,31 30,81 31,85
2 31,04 31,00 29,66 31,63 33,04
3 28,45 28,89 28,68 26,55 29,93
4 27,83 31,05 30,17 30,04 32,58
Milk protein % 1 3,11 3,15 3,17 3,11 3,19
2 3,19 3,28 3,26 3,23 3,20
3 3,03 3,19* 3,21* 3,27 3,28*
4 3,32 3,39* 3,46* 3,43 3,46*

Conclusions

No effect detected of the supplemental use of different live and viable Sc yeast

cultures in different dosage on energy metabolism, protein supply and systemic acid-base

balance of cows.

There was a difference in strength of effect on ruminal pH, A:P ratio

butyrate and TVFA production between Sc preparations. In contrast in previous research all

the Sc product improved milk protein production. The direction and strength of the effect of




Sc supplementation on ruminal fermentation and milk production seems not to be dependent

on dosage and live cell concentration of the Sc products.

References

1. HM. Dann, J. R. Procklei, G. C. McCoy et al. 2000. Effect of Yeast Cultures (Sacc. cer.) on Prepartum
and Postpartum intake and Milk Production of Yersey Cows. J. Dairy Sci.83:123-127

2. L. J Erasmus, P. M. Botha, A. Kistner 1992. Effect of Yeast Culture Supplement on Production, Rumen
Fermentation,and Duodenal Nitrogen Flow in Dairy Cows. J. Dairy Sci.75:3056-3065

3. G. Higginbotham, J. Merrian, E. DePeters, J. Sullivan 2001. Effect of Live Yeast Versus Yeast Culture
on Milk Yield and Related Parameters in Early Lactation Cows. J. Dairy Sci. 84(Suppl. 1.):281.

4. HA. Lynch, A. Martin. 2002. Effects of Sacch. cer. Culture and Sacch. cer. Live Cells on In Vitro Mixed
Ruminal Microorganism Fermentation. J. Dairy Sci.85:2603-2608

5. T. Miller-Webster, W.H. Hoover, M. Holt, JE. Nocek 2002. Influence of Yeast Culture on Ruminal
Microbial Metabolism in Continous Culture. J. Dairy Sci. 85:2009-2014

6. P. H Robinson 1997. Effect of Yeast Culture (Sacch. cer.) on Adaptation of Cows to Diets Postpartum.
J. Dairy Sci. 80:1119-1125

7. K.J. Soder, L. A. Holden 1999. Dry Matter Intake and Milk Yield and Composition of Cows Fed Yeast
Prepartum and Postpartum J. Dairy Sci. 82:605-610

8. G. Piva, S. Belladonna, F. Sichaldi, 1993. Effects of Yeast on Dairy Cow Performance, Ruminal
Fermentation, Blood Components, and Milk Manufacturing Properties. J. Dairy Sci. 76:2717-2722

9. I K Yoon, M. D. Stern 1996. Effects of Sacch. cer. and Asp. ory. Cultures on Ruminal Fermentation of

dairy Cows. J. Dairy Sci. 66:157-166




<<
  /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


