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Points to be addressed

»Introduction — general remarks

»Dietary fibre definition

»The fibre components in rye and its distribution in
the rye kernel

»The composition of fibre in rye compared to other

cereals
» Current knowledge on the site of degradation of

rye fibre in the GIT of pigs
» Take home message
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Introduction — general remarks

» Fibre represent carbohydrates and lignin that cannot be
digested by endogenous enzymes but potentially can be
fermented by the microbiota

» The fibre composition varies between different cereals
and between the different tissue layers of individual
cereals

» Fibre influences digestion and absorption at all sites of
the gastrointestinal tract and the microbial fermentation
in the large intestine

February 25 2021
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Recent human dietary fibre definition

» Carbohydrate polymers (and lignin) with three and more
monomeric units which are neither digested nor
absorbed in the human small intestine.

Codex Alimentarius and the
European Commission (2009)
No endogenous fibre degrading enzymes!
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The main classes of dietary fibres

Simple

Oligosaccharides

Resistant starch

Pectin

«  Homogalacturonan (HGA) N
- Xylogalacturonan (XGA)

«  Rhamnogalacturonan I (RG1)

- Rhamnogalacturonan Il (RGl1) ° ‘L
on-lgnirie

Cellulose Microfibril

Hemicellulose

- Xyloglycan (Xylans)
+ Mannoglycans (mannans| )

Izl Middle Lamella {

Primary
Cell wall

Plasma {
Membrane Soluble Protein

— —  Cell walls

Cellulose Synthase

Middle Lamella {
Primary r
cell wall | . Wl
Lignin
- G (guaiacyl)- lignin
* S (syringyl)- lignin
« H (p-hydroxyphenyl)- lignin
Seé:;dwaarﬁ 7 Cellulose Microfibril
Hemicellulose
Plasma [
Membrane {




AARHUS
UNIVERSITY

/v

The main fibre components in cereals
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Non-lignified and lignified cell walls, i.e.
wheat and rye

Lignified: The tissues of the outer part of the kernel
have primarily a role of protection. Cell walls in
these tissues are thick, hydrophobic and essentially
formed of cellulose and complex xylans but also
contains significant amounts of lignin.
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Composition (% of DM) of rye and wheat
——m-

Number of samples...
Resistant starch 0.2 0.2
Fructans + oligosaccharides 34 1.5

Non-starch polysaccharides

Cellulose 1.4 1.9
NCPgycose (B-glucan) 2.4 (0.6) 1.2 (0.9)
Arabinoxylan 9.0 (3.1) 7.5 (2.0)
NCPohers 1.3 1.1
Total NDC 17.6 (4.2) 13.4 (3.6)
Lignin 2.3 1.8
Dietary fibre 19.8 (4.2/7.6) 15.2 (3.6/5.1)

NCPuc0se» NON-cellulosic polysaccharides glucose;

NDC, non-digestible carbohydrates.

+1.9

-0.5
+1.2
+1.5
+0.2

+0.5
+4.6

February 25 2021



Y SO Ry
The fibre in rye compared with other
cereals

» Principal component analysis (PCA) is a common
statistical tool used for visualizing groupings of samples
and for identifying variables. The method involves a
mathematical procedure that transforms a number of
correlated variables into a small number of uncorrelated
variables called principal components.

February 25 2021
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Current knowledge on the degradation
of rye fibres in the GIT of pigs
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fibre components in the GIT of pigs
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Take home message

» The main fibre components of rye and other cereals are:
fructans, cellulose, B-glucan, arabinoxylan and lignin

» There is a wide variation in fibre composition between
the different grain tissues and between different cereals

» The fibre components from rye are degraded at different

sites in the GIT tract of pigs:
» Fructans and B-glucan > sAX > iAX > cellulose

» The site for the degradation is to a large extent
determined by the chemical composition of the
polysaccharides and the cross-linkages between
macromolecules.
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