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INTRODUCTION

* Increasing evidence suggests that gut microbiota is associated with gut health and general well-being. Some ingredients can modulate the colonic flora: it is
the case of some soluble dietary fibres which are poorly hydrolysed or absorbed in the upper part of the gastrointestinal tract, and induce a selective fermen-
tation in the colon in such a way that the composition of the intestinal microbiota is altered towards a healthier composition.

* NUTRIOSE® is a dextrin containing about 85% soluble fibres. Animal and humans studies have demonstrated that deep changes occur in the colonic environ-
ment during its digestion **?. The dextrin induces a large production of Short Chain Fatty Acids (SCFAs), mainly propionate, resulting in a decrease in the
colonic pH. Consequently, these fermentations benefit the colonocytes in the digestive epithelium and lead to an increased fecal concentration of alpha- and
beta-glucosidases by encouraging an increase in beneficial glucidolytic flora and a decrease in potentially pathogenic flora.

* The aim of this review is to focus on the effects of NUTRIOSE® on the modulation of the gut microflora in humans.

MATERIAL & METHODS

Study design #1

-» Placebo-controlled, double blind, randomized, parallel design =» Duration: 14-day study
=» Groups: 4 parallel groups — 12 volunteers/group -» Placebo group: 20g/day glucose
-» Subjects: Males and females — Age 18 to 45 years =» Treatment group: 10, 15 or 20g/day NUTRIOSE®

=» Fecal samples analysis: Counting colonies (plates method)

Study design #2

-» Placebo-controlled, double blind, randomized, parallel design =» Duration: 14-day study
=» Groups: 2 parallel groups — 20 volunteers/group =» Placebo group: 8g/day glucose
-» Subjects: Females — Age 25 to 59 years =» Treatment group: 8g/day NUTRIOSE®

-» Fecal samples analysis: Biomolecular method (Real-time PCR)

Study design #3 @

-» Placebo-controlled, double blind, randomized, parallel design =» Duration: 35-day study
=» Groups: 3 parallel groups -» Placebo group: 22.5g/day maltodextrin (GLUCIDEX®6), n=13
=» Subjects: Males — Age 20 to 45 years =» Treatment group: 30 or 45g/day NUTRIOSE®, n=14 or n=16 respectively

-» Fecal samples analysis: Counting colonies (plates method)

RESULTS

* Assignificant increase in the saccharolytic flora Bacteroides (beneficial bacteria) in the feces of human volunteers
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Figure 1: Bacteroides before and after a 14-day Figure 2: Bacteroides before and after a 14-day
consumption of 10g/d NUTRIOSE® (STUDY#1) consumption of 8g/d NUTRIOSE® (STUDY#2)
*: p<0,05

* Assignificant increase in the mean Lactobacilli number (beneficial bacteria) in the feces of human volunteers

8.4

- after a 35-d consumption of 45g NUTRIOSE®
(study #3) - figure 3
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Figure 3: Lactobacilli before and after a 35-day
consumption of 45g/d NUTRIOSE® (STUDY#3)

*: p<0,05

* Assignificant decrease in the genus Clostridium perfringens (potentially harmful bacteria) in the feces of human volunteers
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Figure 4: Clostridium perfringens before and Figure 5: Clostridium perfringens before and
after a 14-day consumption of 15g/d after a 14-day consumption of 8g/d NUTRIOSE®
NUTRIOSE® (STUDY#1) (STUDY#2)
*: p<0,05

CONCLUSION

* NUTRIOSE® has positive effects because it stimulates the proliferation of Bacteroides (a colonic bacteria able to adapt to non-digestible carbohydrates) and the
proliferation of Lactobacilli (classified as desirable colonic bacteria). NUTRIOSE® also decreases Clostridium perfringens, a potentially harmful gram-negative
bacteria.

* These changes in the gut microflora following NUTRIOSE® consumption are associated with the production of SCFAs, a decrease in the colonic pH and an
increase in the fecal enzyme concentration **?. Moreover preclinical studies have shown the potential beneficial role of NUTRIOSE® in the regulation of the
visceral pain, in the regulation of the colonic inflammation and in the regulation of immunity ©.

e All these colonic effects are key criterias to allow making the link between NUTRIOSE® properties and a recent definition of a prebiotic proposed by FAO in
2007 ©: "a non-viable food component that confers a health benefit on the host associated with modulation of the microbiota”.

Bibliography
1. Lefranc-Millot C, Wils D, Roturier JM, Le Bihan C and Saniez-Degrave MH. NUTRIOSE® Soluble Fiber. In : Fiber Ingredients: Food Applications and Health Benefits, 2009, Susan S Cho (Ed), Taylor & Francis Group LLC, CRC Press, Boca Raton, USA.
2. Lefranc-Millot C. NUTRIOSE® 06: a useful soluble dietary fibre for added nutritional value. Nutrition Bulletin, 2008, 33: 234-239.
3. Lefranc-Millot C, Wils D, Neut C, Saniez-Degrave MH. Effects of a soluble fibre with excellent tolerance, NUTRIOSE® 06, on the gut ecosystem: a review. Dietary Fibre 2006, Helsinki, Finland, 12-14 June.
4. Pasman W, Wils D, Saniez MH, Kardinaal A. Long-term gastrointestinal tolerance of NUTRIOSE® FB in healthy men. European Journal of Clinical Nutrition, 2006.; 60(8), pp. 1024-34 Epub 2006 Feb 15.
5. Lefranc-Millot C, Deremaux L, Rousseaux C, Wils D, Saniez-Degrave MH, Desreumaux P. Impact of a new resistant dextrin on intestinal well-being and immunity maintenance. Ann Nutr Metab, 51(Suppl. 1), p. 154 (2007).
6. FAO (Food and Agriculture Organisation) (2007, September 15-16) FAO Technical Meeting on Prebiotics. FAO: Rome.http://www.fao.org/ag/agn/agns/files/Prebiotics_Tech_Meeting_Report.pdf
(Last accessed on August 25, 2009).

This work was financed by Roquette Freres, Lestrem, France.

The information contained in this document is to the best of our knowledge true and accurate but all instructions, recommendations or suggestions are made without guarantee. Since the conditions of use are beyond our control,we disclaim
anyliability for loss and/or damage suffered from use of these data or suggestions. Furthermore, no liability is accepted if use of any product in accordance with these data or suggestions infringes any patent.
No part of this document may be reproduced by any process without our prior written permission.

© Roquette Fréres S.A. 09/09 e International Congress of Nutrition- 4-9 October 2009, Bangkok, Thailand




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /FRA <>
  >>
  /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


