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Darmgesundheit, Nahrungsfasern, Prabiotika

* Darmgesundheit — geregelte Verdauung
* Nahrungsfasern — Einteilung heute. Und morgen?

* Nahrungsfasern — Bedeutung fir den gesunden Darm
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Darmgesundheit — geregelte Verdauung

Bristol Stool Chart

r
Separate hard lumps, like nuts
00 %

pe 1 [#) (hard to pass)
Type 2 ~ Sausage-shaped but lumpy
Tvoe 3 Like a sausage but with
yp “ cracks on the surface
o 4 Like a sausage or snake,
ype smooth and soft
@ & soft blobs with clear-cut
Type:3 a‘ W8 cdges
Fluffy pieces with ragged
Typek * edges, a mushy stool
- . Watery, no solid pieces.
Type 7 * Entirely Liquid
-

Lewis §J, Heaton KW (1997) Stool form scale as a useful guide to intestinal transit time.




Darmgesundheit und Nahrungsfasern

unterstitzen gesundheitsfordernde Prozesse, wie die
Senkung des Cholesterinspiegels und/oder die
Regulierung des Blutzuckerspiegels

beeinflussen Konsistenz des Stuhls und regulieren so die
Verdauung

Zufuhrempfehlung: 30g /d bzw.
Frauen: 16.7g / 1000 kcal
Manner: |3g / 1000kcal

Scientific Advisory Committee on Nutrition.2015. Carbohydrates and Health.
SGE, 2015 http://www.sge-ssn.ch/ich-und-du/rund-um-lebensmittel/inhaltsstoffe/nahrungsfasern/
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Die «Faser-Luckey

Tabelle 2.13: Durchschnittiicher Verbrauch (Vb) und angenaherter Vierzahr {aV) an Fettsduren,
Cholesternin, Alkohol und Nahrungsfasern pro Person und Tag (Durchschnitt 2007 /08)

SFA MUFA PUFA
a a a g g a
Vb av Vb av Vb av
01 0.1 0.1 o 0.4 0.4

Gemosea u} o 0.0 0.0 5.6 4.8
Frichte 0.2 0.2 0.4 0.3 0.2 0.2 u} o 0.0 0.0 4.6 3.9
Getraida 0.4 0.4 0.3 0.3 1.0 1.0 u} o 0.0 0.0 88 BB
Kartoffaln 0.0 0.0 0.0 0.0 01 0.1 a o 0.0 0.0 1.7 13
Huolsenfrachta, Nosse 0.9 0.6 38 1.9 1.8 0.9 u} o 0.0 0.0 23 1.7
Milch, Milchprodukte 172 17.0 6.7 6.6 1.3 13 a4 a4 0.0 0.0 0.0 0.0
Fleisch, Fleischprodukte 6.2 5.9 TG 71 1.7 15 104 a4 0.0 0.0 0.0 0.0
Fische, Schalantiers 0.2 0.1 0.3 0.2 0.3 0.2 18 12 0.0 0.0 0.0 0.0
Eier 0.9 0.8 12 11 0.4 0.3 nz ag 0.0 0.0 0.0 0.0
Cle, Fette 151 12.8 20.5 14.5 18.3 12.2 38 38 0.0 0.0 0.0 0.0
Zuckar, Honig 0.0 0.0 0.0 0.0 0.0 0.0 a o 0.0 0.0 0.1 0.1
Michtalkoholische Getranks® 2.2 22 12 1.2 o1 0.1 u} o 0.0 0.0 2 =
Gesamtverbrauch 43.3 40.0 421 33.4 25.5 18.3 367 336 0.0 0.0
{ohne Alkohol)

Alkohaolischa Getranka® 0.0 0.0 0.0 0.0 0.0 0.0 a o 232 2332 04 0.4
I’ umfasst die inTabella 2.9 aufgefohrten Getrankegruppen ausser Mineralwasser

Sechster Schweizer Erndhrungsbericht, 2012, BAG
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Nahrungsfasern —

International verschiedene Definitionen
6

Table 2.3: Different definitions used for dietary fibre in dietary recommendations

Term Definition

Mon-starch polysaccharides MNon-ot-glucan polysaccharides: cellulose and non-
— UK, 1991 cellulose polysaccharides (e.g. pectins, glucans,
arabinogalactans, arabinoxylans, gums, and mucilages).

Dietary fibre — WHO, 2006  Intrinsic plant cell wall polysaccharides, i.e. non-starch
polysaccharides

Total dietary fibre — US, Mon-digestible carbohydrates and lignin that are

2005 intrinsic and intact in plants, and isolated, non-digestible
carbohydrate components that have beneficial
physiological effects in humans, with a DP of three or
more. It was noted that the methodologies used at that
time chemically defined total dietary fibre as non-
starch polysaccharides, some resistant starches, lignin
and some inulin, but did not include non-digestible
oligosaccharides.

Dietary fibre — Codex, 2008 Carbohydrate polymers with ten or more monomeric
units, which are not hydrolysed by endogenous enzymes
in small intestine of human beings plus lignin and/or
other compounds when associated with polysaccharides
in the plant cell walls. The decision on whether to include
carbohydrates from three to nine monomeric units in the

definition of dietary fibre was left to national authorities. Scientific Advisory Committee on

Nutrition.2015. Carbohydrates and
Dietary fibre — EFSA, 2010  Non-starch polysaccharides, all resistant starches, Health.
all non-digestible oligosaccharides with three or
more monomeric units and other non-digestible, but
quantitatively minor components that are associated with
the dietary fibre polysaccharides, especially lignin.

KEV - Kompetenz in Ernahrung und Verdauung, Sonja Nafzger-Schénberg, BSc BFH, Ernahrungsberaterin SVDE




Definition Nahrungsfasern —
Europaischer Konsens

Alle unverdaulichen Kohlenhydrate: :

O Alle Nicht-Starke-Polysaccharide 4;:
O Alle Resistenten Starken e S a H
o' AI.Ie unverdaulichen Oligosaccharide mit >3 Monomeren European Food Safety Authority
Lignin
In Form
naturlich vorkommender Nahrungsfasern

von Kohlenhydratpolymeren, welche aus Rohmaterial von naturlichen
Lebensmitteln durch physikalische, enzymatische oder chemische Prozesse
gewonnen wurden

synthetischer Polymere

und fur welche in jedem Fall wissenschaftlich nachgewiesen werden kann,
dass sie gunstige, physiologische Effekte erfullen.

EFSA. 2010. Scientific Opinion on Dietary Reference Valueas for carbohydrates and dietary fibre. EFSA Journal 8, 1462.
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140 (2013) 562~

Weitere unverdauliche
KH: Oligosaccharide

— — || - Raffinose, Stachyose,
o s s e Verbaskose
arabinose [ARAS] sucrose [SUCS] maltodaxtrins
s ot - Inulin
e g - Frukto-

A e T Oligosaccharide
galactose [GALS] iso malt [ISOMALT] galacto-oligosaccharides (GOS

mannose [MANS] L polydextrose [POLYDEXS] M . I h
rhami istant maltodexdri -

rammese resstnt maedxii uttermilc
stachyose [STAS]

polyols / alditols verbascosa
[GRP_SUGOH] kestose

eurdivd RIS

mannitol [MANTL]

o o) «Klassische

e Nahrungsfasern»:
glucoss aﬁ:gtme hemicellulose [HEMCEL] . .o

glnlﬁﬁﬁac:i“ pmmﬁ;ﬁms pantosan N IC ht' Sta rke -

soluble pentosan

rra o et POlysaccharide (NSP)
- Zellulose
- Hemizellulosen und

galacturonic acid

pectin [PECT]

lagenda: insoluble pectin
T (SHMW DF /hy
DP=3 chitosan

xanthan

- Pflanzengummis und
Speicher-
Polysaccharide

|avsiLub|Bearbohyd’ainfran‘ﬁons |

DP = degree of polymerization

LMWDF = low molacular weight dietary fibre
HMWDF = high molecular weight dietary fibre
between [ ] = EuroFIR component identifier

Flg. 1 Schematlc overview ufcarbohydrates mcludlng dletary ﬁbre fractmns wu:h EuroFIR component identifier.
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Nahrungsfasern -
unverdauliche Kohlenhydrate

A — undigested A
raw carrot shred -\

B/C/D — raw
carrot recovered
from ileostomy
subjects after 8-
10h digestion
time

Tydeman et al, J Agric Food Chem, 58, 9855-9860 (2010)

Gldley 201 3 HydrocoIIO|ds in the digestive tract and reIated health |mp||cat|ons Current Oplnlon in CoIIO|d & Interface Science 18 (201 3) 371- 378
D P propertie: implications




Nahrungsfasern —
loslich vs,unloslich

= sge Schweizerische Gesellschaft fur Ernahrung . .o .
Nl it st seustten Unterscheidung 18slich /
unloslich erfolgt im Labor

Nahrungsfasern

pH-Wert der Lésung ist
relevant, ob sich ein NSP eher

Aufbau

Nahrungsfasern bestehen hauptsachlich aus unterschiedlich

angkettigen Polysacchariden (YIslfecheuren. |6slich oder unldslich verhalt
Nahrungsfasern sind je nach((ettenstrukturjosllch oder
unléslich. S’

Fermentierbarkeit unloslicher

Losliche Nahrungsfasern

Pektin, resistente Starke, Inulin, Oligofructose, Pflanzengummis, Fa sern Sta rke ra IS
Schleimstoffe, Betaglukane, Gelstoffe s = N
Bilden in Kontakt mit-AWassereimelgetartige \lebindung, haben angenommen
aber nur eineﬁeLinge Wasserbinduligskeyfazitat,y
-
Werden von den DicKdarnibakierien Welfgehend abgebaut, z.B. Pflanzenzellen enthalten
ZU kurzkettigen Fettséduren.
Unldsliche Nahrungsfasern bElde Fa serarten
C_ell_ul&se, Hemicellulose, Lignin
. (Q\Uaﬂeﬂ}l RU'I'ﬂaKFI'mt-\_ﬂfaiser stark auf (hohe FAO (2003) Food energy — methods of analysis and conversion factors.
mﬂ;&%rﬂndungsk-a-pﬂziau’ Report of a Technical Workshop no. 77. Rome: FAO
Werden von den Dickdarmbakterien kaum abgebaut und
grosstenteils mit dem Stuhl unverdaut wieder ausgeschieden. Cummings JH & Stephen AM (2007) Carbohydrate terminology and

classification. European Journal of Clinical Nutrition 61 Suppl |, S5-18.
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Nahrungsfasern —
beyond solubility

()

Wasser- Gelbildung Viskositat / Fermentier-

|6slichkeit Quellfahigkeit | barkeit
Pektin + +++ 100%
Beta Glukan + ++F ++t 100%
Guar ¥ Ft 100%
Psyllium + +++ ++++
Hemizellulose A ++ + ++
Inulin + Dt 100%
Resistente Starke - (+) + 100%
Hemizellulose B (+) + (+) 50-70%
Zellulose - s (+)
Lignin - - - 0%

Kumar in Lomer, 2015. Fibre in gastrointestinal health. Advanced Nutrition and Dietetics in Gastroenterology. Wiley Blackwell, 57-69.
Trepel, 2004. Ballaststoffe: mehr als ein Diatmittel. Wiener Klinische Wochenschrift, 116/15-16: 511-522.

McRorie, 2015, Evidence-Based Approach to fiber Supplementation, Part 1




Annahmen zur Physiologie von Nahrungsfasern

Alle Nahrungsfasern beglinstigen die Laxation

Unl6sliche Nahrungsfasern haben eine hohe
Wasserbindungskapazitat

Losliche Nahrungsfasern erhdhen die Laxation durch Steigerung
der Biomasse

Nahrungsfasern, die die Laxation erhéhen, fithren in Uberdosen
zu Diarrho

Nahrungsfasern fordern die Motilitat und begtinstigen dadurch
die Laxation

McRorie, 2016, Understanding the Physics of Functional Fibers in the Gastrointestinal tract

KEV - Kompetenz in Erndhrung und Verdauung, Sonja Nafzger-Schonberg, BSc BFH, Ernahrungsberaterin SVDE




Verdauung im Kolon —
Segmentation und Peristaltik

Segmentation

O Segmentation mowements primarily involve the circular
muscle layers. Those activities churn and mix the contents of
the digestive tract, but do not prod: not tina
parficular dire ction.

INITIAL STATE

hnou bar enusclas
i o B0 Beis.

] Peristaisis propels materials along the length of the
digestive fract by coordinated contractions of the circular
and longitudinal layers.

McRorie, 2016, Understanding the Physics of Functional Fibers in the Gastrointestinal tract

2012, Pearson Education, Inc. https://www.slideshare.net/TheSlaps/ch-25lecturepresentation-39270752
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https://www.slideshare.net/TheSlaps/ch-25lecturepresentation-39270752

Clinically Demonstrated Health Benefits Associated With Common Fiber Supplements
No Water-Holding Capacity

Water-Holding Capacdty

Insoluble Soluble, Nonviscous Soluble Viscous Soluble Viscous/Gel Forming
Partially
Hydrolyzed Guar
Wheat Bran  Wheat Dextrin Inulin Methylcellulose Gum B-Glucan Psyllium
Sounce Wheat Heatfacid freated Chicory root Chemically freated Guar beans Dats, barley
wheat [
Degree of Poory fermentedll  Readily fermented | Readily fermented Nonfermented Readily fermented | Readily fermented Nonfermented
fermentation
Cholesterol +-* +"
lowering
Improved +(=* +
glycemic control
Satiety 4B
Weight loss
Constipation/ +4 +/=*
stool softener
Diarrhea/stool
normalizer
Imitable bowel
syndrome

Blank celk indicate a totality of negative dinical data or a ladk of clinical data supporting the haalth benefit.

*I'he efficacy of partially hydrolyred guar gum depends on the degree to which it has been hydmolzed. f a marketed product has liteo vsoosity when mixed with water (as described
abave), then it will nat exhibit significant gel-dependent haalth benefits.

"Ciat products are typically marketed in fiber bars or cersak, requinng pressune and/or heat to make the final praduct, potentially redudng gel-forming capadty.

“The criteria for “dinially demorstrated” was publication of at leagt 2 wellcontrolled dinical gudies. Sustained weight loss for pslium was assessed in only 1 clinical study,™ =0 a
designation of +/— was desmed mast appropn ate,

nsaluble fiber can have a significant laxative effect if the particle size k sufficlently largefcoarse.

Mathycellulose has an over-thacounter (OTC) indication for treatment of oocasional constipation, but the Amercan College of Gastroentelogy determinad that methyloslluose had
insufficient clinical data to recammend it for treatment of chronic corstipation **

s recent comprehersive review published in the American toumal of Gastroenterslogy determined that “When fiber & recommended for functional bowel disease, us
supplement such as spaghulafpsdlium is best supported by the available evidenos 2

McRorie, 2015, Evidence-Based Approach to fiber Supplementation, Part 2
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Nahrungsfasersupplemente

acol

Granulat / Granulato / Granulé
schachtel mit 30 peutel

tion.

o

e Patienteniniorma
topfung

geachten Sie die beiliege
INDIKATIONEN: Alle Formen von Ver
DOSIERUNG
nad

« o
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it T cowmen B

N e )  Sga———
Laxative Eigenschaften vermutlich mit geringfuigig o I })

fermentierbarer Arabinoxylanfraktion erklarbar,
die im Colon intakt bleibt

Mogliche Effekte, die Laxation beglnstigen: b

O Hoheren Wassergehalt = Optimierung der Stuhlkonsistenz, Gelbildung,
Erhohung des Stuhlgewichts

O Erhohung der Peristaltik = hohere Stuhlfrequenz, kiirzere Transitzeit

O In Kombination mit Weizenkleie moglicherweise weitere Zunahme des
Stuhlgewichts

Weichere, leicht auszuscheidende Stuhle = Schmerzreduktion

Dosierungsempfehlung: Kleine Dosen einfihren, langsam
steigern

z.B. 1. Woche: 3g/d, sehr langsam steigern bis ca. 10-19g / Tae

Psyllium N e

"=

oL erate,

McRorie, 2016, Understanding the Physics of Functional Fibers in the Gastrointestinal tract o
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Gut sympltoms w Laxation
Luminal distention due to: Selective growth of good bacteria m-gmm #transit
- Osmotically active in the small = Favorably alter structure and - Retaining water in lumen
Intestine — water retenthon function of microbdota i i
Increasing the number of
- Rapid fermentation in colon bacteria by

+ Gas (dizstending the lumen)




Darmgesundheit —
Prabiotika

© asubstrate that is selectively utilized by host microorganisms
conferring a health benefit

Box 1| Main conclusions of the consensus panel regarding prebiotics
= The definition of a prebiotic has been modified to ‘a substrate that ifjselectively
utilized by host microorganisms conferring a health benefit’
Althouah most current prebiotics are administered crally. they can also be administered
other microbially colonized body sites. such as the vaginal tract and skin
of prebictics are evolving butl:un'enﬂy |ncl.|.*ie benefits tolhe

tnﬂlwlth ﬂppmpmlte exclusion and/or inclusion criteria) then it is reasonable to
assume that the two E'E-C-ELJEEIH}I' related

in the target I'mst
= The beneficial effect|

for its intended use a




Nicht alle Prabiotika sind Nahrungsfasern!
Nicht alle Nahrungsfasern sind Prabiotika!

Selective utilization Subztances that
by host microorganizsms affect the microbiome

Y | )
((prebioticr ) ((Not Prebioic )

7 Y Dietary l:r" N
( - E 1 fibre : ¥ 1
CLAs and Human milk E Readily Less : Proteins ||| Probiotics
PUFAs oligosaccharides | ||| fermentable || fermentable ||| and fats
- "1. _______________________ -
L

Oligosaccharides
e.g. FOS5, Inulin, [ Fhenolics and

v L 3
GOS, MOS, XOS ph}rmchem'lcah] (* Antibiotics )

Figure 1| Distinguishing what iz conzidered a prebiotic with the propozed definition.
Prebiotics must be selectively utilized and have adequate evidence of health benefit for
the target host. Dietary prebiotics must not be degraded by the target host enzymes.
*The figure shows candidate as well as accepted prebiotics in that levels of evidence
currently vary, with FOS and GOS5 being the most researched prebiotics.CLA, conjugated
linoleic acid; PUFA, polyunsaturated fatty acid; FOS, fructooligosaccharides;

GO5, galactooligosaccharides; MOS, mannanoligosaccharide; XO5, xylooligosaccharide.

Gibson et.al., 2017, The International Scientific Association for Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of prebiotics
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Prabiotika —

wer frisst wen?

Bifidobacterium:

Frucio- (FO3)

Galacto- (GOS)
Xylo- (XOS)

Isomaltoss- (IMO)

Fruktane

Galaktane

Oligosaccharide der Muttermilch
(human milk oligosaccharides, HMO)

Derer, 2017, Modulation der intestinalen Mikrobiota durch Ernahrungsinterventionen

Maukonen & Saarela, 2014, Conference on diet, gut microbiology and human health, Symp.3: Human gut microbiota: does diet matter?

Gibson et.al., 2017, The International Scientific Association for Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of prebiotics
Scientific Advisory Committee on Nutrition. 2015. Carbohydrates and Health.
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TAKE HOME

biochemische Einteilung sagt nichts lGiber physiologische Eigenschaften
aus

«loslich vs. unldslich» ist obsolet
Ziel: Einteilung nach Verdaubarkeit
Feuchtigkeitsgehalt + konstante Konsistenz = geregelter Stuhlgang

Nicht alle Prabiotika sind Nahrungsfasern.
Nicht alle Nahrungsfasern sind prabiotisch.

Nahrungsfasersupplemente sind nur so gut, wie die Instruktion zur
Einnahme
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