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ABSTRACT 

Dietary fibres (DF) are mainly plant cell wall constituents or plant materials resistant to 
hydrolysis catalysed by enzymes secreted from mammalian cells in the first part of the mammalian 
digestive tract. Our interest in DF is directed at physiological effects caused by DF; their effects on 
nutrients and non-nutrients including xenobiotics, and effects on the structure and composition of 
digesta including the microflora in the digestive tract. This means that DF have several both positive 
and negative effects on the quality of food and feed depending on the type of DF, and as DF are 
a necessary or important part of all high quality foods and feeds, focus should be placed on obtaining 
more exact structural information on DF. 

The chemical composition and structure of DF, their physico-chemical properties and 
physiological effects comprise therefore an area of increasing interest. In consequence thereof, we 
have placed specific focus on all parts of DF, not only the carbohydrates, but all DF constituents 
which give a contribution to the binding properties of DF toward nutrients and non-nutrients. These 
studies of DF have required investigations based on isolated DF, and it is found, that the unsolved 
problems, which also require a solution, are the questions of possible differences in effects in 
food/feed matrixes of isolated DF and indigenous DF. However, the research needs in all cases to be 
focused on the information required with respect to structure and properties of DF. Such 
investigations must be based on analytical methods, and the level of information obtainable 
therefrom can, as other systematic biochemical-natural product chemical research studies, be divided 
into 4 levels denoted as the 4 x C: 1. Composition: types of carbohydrates, lipids, proteins, phenolics 
and other compounds in DF; 2. Constitution: structure of the DF compounds and DF itself 3. 
Configuration: stereochemistry of DF/DF components: 4. Conformation: the actual or preferred 
spatial structure of the solvated DF. 

Part of this paper was presented at the Symposium: Dietary fibre - chemical composition and 
biological action, 24-25 April 1997, Radzików, Poland 
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In systematic DF studies of this type, the sequence needs to be from information level 1 to level 4, 
and the last three levels of information are important for an understanding of the binding properties 
or physiological effects DF may have. 

KEY WORDS: dietary fibres 

INTRODUCTION 

Dietary fibres (DF) vary in structure and properties depending on the D F 
source; plant family, genera, variety, plant part, growth conditions, development 
of the plant and the applied processing o f food and feed (Bjergegaard et al., 
1991a,b; Bjergegaard and Sorensen, 1992). D F from cereals vary thus from 
legume- and cruciferous D F , and the type, structure and properties of D F from 
young unripe plant parts are different from D F in corresponding parts of old and 
mature plants. The ability of D F to create the wanted structure o f digesta as basis 
for an optimal microflora and the ability to bind both nutrients and non-
nutrients (Arentoft and Sorensen, 1992), xenobiotics, toxic or antinutrit ional 
compounds ( A N C ) are thus a function o f the type o f D F (Bjergegaard and 
Sorensen, 1996). The binding of nutrients can both be micronutrients and 
macronutrients as proteins, lipids and starch, reducing the digestibility o f protein 
(TD) and energy (DE), which are important factors in discussions o f feed quality 
(Danielsen et al., 1994). The binding o f micronutrients as vitamins, essential 
nutrients and minerals (Bjergegaard et al., 1991b; 1994) as well as non-nutrients, 
xenobiotics or A N C (Bjergegaard and Sorensen, 1996), can affect the biological 
value o f e.g. proteins (BV), and thereby also the quality of both feed and food. 
Excellent contributions in the area o f D F research illustrating the great number 
of different reasons to focus on D F and the various points of views that different 
researcher groups have on D F are described in proceedings o f meetings 
concentrating on D F (Furda and Brine, 1990; Waldron et al., 1993; COST 92, 
1995). 

PLANT CELL WALLS A N D CONSTITUENTS OF DIETARY FIBRES 

Plant cell walls are the quantitatively dominating part of D F , but the 
undigested part o f plant foods may also contain starch, often denoted resistant 
starch. Based on the analytical method o f D F determination, this fraction can be 
divided into insoluble dietary fibres ( I D F ) and soluble dietary fibres (SDF). 
Further separation o f D F can be obtained by sequential extraction o f D F in 
water, alkaline solution and sulphuric acid resulting in; pectins, hemicelluloses, 
cellulose and lignin (Bjergegaard et al., 1997). Each o f these fractions are 
composed o f heterogenous groups o f compounds (Figure 1; Table 1), varying 
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Figure 1. Schematic outline of plant cell walls and illustration of the arrangement of some cell wall 
structures and compounds involved in the structural arrangement 

TABLE 1 
Quantitatively important constituents of the matrix in plant cell walls 

Matrix 

Pectins Hemicelluloses Proteins Phenolics 

Arabinans Xylans Glycoproteins Lignins 
including 

Galactans Xyloglucans Arabinogalactan- Sinapic acid 
proteins (AGPs) 

Arabinogalactans Galactomannans Extensine Ferulic acid 
Galactouronans Glucomannans Hydroxyproline rich Coumaric acid 

glycoproteins (HRGPs) 
Homogalactouronans Mannans Glycine rich Ofter with the acids 

proteins (GRP) covalently attached 
Rhamnogalacto- Galoctoglycomannans Proline rich proteins to the carbohydrates 

uronans 1,11 (PRPs) by ester bonds and also 
(Oligosaccharides) Arabinogalactan I I Enzymes as dimers (lignans) 

forming cross links in the 
polysaccharides 
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wi th the D F source, which are in agreement wi th the complexity o f plant cell 
walls. 

Several groups working wi th in the area of D F often argue for considering 
D F or cell wall constituents as non-starch polysaccharides (NSP), and in 
consequence thereof, other D F constituents than polysaccharides are neglected 
(COST 92, 1995). Results from D F ( I D F + SDF) analyses are correspondingly 
often presented wi th corrections for proteins and ash, even as these compounds 
are an integral part of D F or plant cell walls and thereby contribute to the 
structure and important properties of D F (Furda and Brine, 1990). Various types 
o f proteins, lipids, amphiphilic compounds and phenolics including l ignin are 
thus important constituents o f D F or plant cell walls (vide infra), which require 
attention, also at level 2-4 (see above) for correct structure-function information 
concerning D F . 

The plant cell walls can in schematic outline be considered as plant cell 
structures composed by discrete layers (Figure 1), wi th the middle lamella i n the 
centre of the cell wall between adjacent cells. The layer formed after the middle 
lamella is the primary cell wall and toward the cell cytosol is finally found the 
secondary cell wall consisting of a distinct sublayer (Esau, 1977; Asp, 1987; 
Dreher, 1987; Brett and Waldron, 1990; Giger-Reverdin, 1995). The formation 
of the secondary layers is a thickening process, which occurs after the plant cells 
have reached maturi ty (Theander and Aman, 1979). 

The unique features that plant cell walls possess compared to animal cell walls 
or membranes are their strength and rigidity protecting the individual cells from 
osmotic rupture and mechanical injury. The plant cell walls are also one o f the 
major factors that cause plant based food and feed to differ so much from food of 
animal origin. I n addition, the plant cell walls are dynamic structures that carry 
out many biochemical activities including transport of biomolecules, as is also 
the case for animal cell walls. This means that the plant cell walls contain several 
proteins and associated enzymes, which can degrade nutrients and non-nutrients 
as e.g. myrosinase catalysed glucosinolate hydrolysis found for crucife-
rous/rapeseed products (Michaelsen et al., 1994; Bjergegaard and Sorensen, 
1995). 

TYPE A N D STRUCTURE OF CELL W A L L OR DF CONSTITUENTS 

Plant cell walls or D F are composed o f a complex group of high mole
cular weight ( H M W ) compounds that are secreted by and surround the cells 
(Figure 1). The quantitatively dominating compounds are polysaccharides, 
especially cellulose. 
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Cellulose 

Cellulose is a linear polymer of glucopyranose units linked together through 
p (1,4) bonds (Figure 2). 

Figure 2. Fragment of cellulose chain illustrating the linear structure resulting from (S (1,4) linked 
D-glucopyranose units 

The linear structure of cellulose gives the basis for hydrogen bonds as shown 
in Figure 1. The individual cellulose molecules o f M W > 5 0 k D interact i n 
parallel bundles o f 50-60 cellulose molecules that line up in parallel and adhere to 
one another, forming long, rigid microfibrils (Figure 1). These microfibrils are 
often twisted together in a ropelike fashion to generate macrofibrils. These 
special structural features o f cellulose result in molecules which are nearly 
insoluble in water, and for analytical purposes concentrated sulphfuric acid is 
used init ially as solvent for cellulose (Bjergegaard et al., 1997). Cellulose in the 
cell wall is, however, more than a collection of fibrils, as i t is associated wi th 
several other types of biomolecules as pectins, hemicelluloses, proteins, glycop
roteins, lignins and other phenolics (Figure 1), forming the matrix. 

The plant cell walls contain thus a great number of different compounds in 
each o f four major matrix categories (Table 1), but all of the matrix constituents 
wi l l not occur in all types o f cell walls or D F . 

Pectins 

This group of compounds contains most often relatively great amounts o f 
uronic acids and derivatives thereof, especially galacturonic acid, in the glycans 
which thereby readily form hydrated gels. Pectins are also involved in binding 
adjacent cell walls together, and in forming the matrix in which microfibrils are 
imbedded (Figure 1). Arabinans occurring in seeds o f Sinapis alba, Brassica 
campestris, rapeseed (Siddiqui and Wood, 1977) and soyabean {Glycine max; 
Aspinall and Cottrell , 1971) are highly branched, acid-sensitive polymers o f 
a-L-Ara/units linked by 1-5 bonds and extensively substituted at C-3 and also at 
C-2 (Figure 3). 

Galactans are linear or slightly branched polysaccharides wi th a backbone of 
jS-D-Gal/7 units linked by 1-4 bonds (Stephen, 1983). Arabinans, galactans and 
Type I arabinogalactans are neutral pectins which occur in rape seed (Grenet and 
Besle, 1991). Type I arabinogalactans consists o f a galactan backbone sub
stituted wi th Ara rich branches. Type I I arabinogalactans occur in rape seed and 
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Figure 3. Fragment of arabinans which occur as part of the cruciferous pectins 

constitute a diverse group of highly branched polymers rich in Gal, and wi th 
varying amounts of Ara , Rha, GalA and GlcA, and these glycans are usually 
found in association wi th proteins (Stephen, 1983; Brett and Waldron, 1990; 
O'Nei l l et al., 1990). Galacturonans/homogalacturonans are unbranched poly
mers dominated by /?-D-GalA/? units linked by 1-4 bonds. Rhamnogalac-
turonans I have a backbone o f the disaccharide sequence 

->4)-<x-D-GalA/>-(l ->2)-a-L-Rha/?-(l -»4)-<x-D-GalA/>-(l -»2) -a -L-Rhap-( l -» 

About 50% of the rhamnosyl residues are substituted wi th oligosaccharides 
rich in Ara and Gal (Fry, 1988). Rhamnogalacturonans I I have a backbone rich 
in a-D-GalA/?, highly branched with side groups containing Gal, GalA, Rha, 
Glc, GlcA, Ara , X y l and for some cell walls wi th fucose and apiose. Associated to 
the pectins are in some cases oligosaccharides/a-galactosides, e.g. in D F from pea 
and other legume seeds (Arentoft and Sorensen, 1992). 

Hemicelluloses 

Hemicelluloses are separated from pectins on the basis of solubility in aqueous 
systems, and no sharp borderline exists between these two groups of compounds. 
Hemicelluloses are like pectins a heterogenous group o f glycans (Table 1) wi th 
appreciable variations in structure, substitution and number o f branches (Moore 
and Hatfield, 1994), which depend on the D F source. Xylans have a backbone o f 
/?-D-Xyl/? units linked by 1-4 bonds, but unsubstituted xylans are rare, and 
substituents are often a-L-Ara/(Figure 4), a-D-GlcAp and 4-methyl-a-D-GlcA/7. 
I n dicots, xylans constitute about 5% o f the primary and 20% of the secondary 
cell walls (Fry, 1988), and acylation wi th p-coumaric- and ferulic acids as well as 
cross-links by ferulic acid bridges seems to be part of the links between xylans and 
lignin (Iiyama et al., 1994). Arabino xylans contain often about 1% o f sinapic 
acid, ferulic acid and other cinnamic acids attached by esterbonds (Theander et 
al., 1993). I n woody tissues xylans may account for as much as 50% o f the cell 
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Figure 4. Fragment of arabinoxylan which occurs as part of the hemicellulose group 

wall . The hemicelluloses/xylans bind to the surface o f cellulose microfibrils and 
to each other, creating a coating that helps to bind the fibrils together into 
a complex network (Figure 1). 

Xyloglucans have a cellulose-like backbone o f /?-D-Glcp units linked by 1 -4 
bonds, heavily substituted wi th a-D-Xyh? which can be further substituted 
(Figure 5) wi th mainly /?-D-dGal/> and a-L-Fucp (Selvendran, 1983; Stephen, 
1983; Fry, 1988; Brett and Waldron, 1990). Such compounds occur in hulls f rom 
rape seed (Aspinall et al., 1977), and xyloglucans may account for ca. 20% o f the 
primary cell wall i n dicots, whereas they are mostly absent from secondary cell 
walls (Figure 1), except for some specialized storage cell walls o f some species 
(Fry, 1988). 

A special feature wi th some xyloglucans is their ability to give blue colours 
wi th I 3 K + solutions corresponding to the amyloid properties of starch. 

Galactomannans which are another group o f hemicellulose constituents, are 
known to occur widely in musilages e.g. i n seed of Leguminosae (Dea and 
Morr ison, 1975). The usual structure consists o f 1-4 linked chains of /?-D-Manp 

a-Fuc 
1 
i 
2 

P-Gal 
1 
4. 
2 

cc-Xyl a-Xyl a-Xyl 

6 6 6 
-+ 4)-P-Glc-(l-> 4)-p-Glc-(l-)' 4)-P-Glc-(I-> 4)-P-Glc-(l-+ 4)-p-Glc-(l->- 4)-p-GIc-(i-> 

Figure 5. Fragment of xyloglucan which occur as part of the hemicellulose group 
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units to which varying portions o f oc-D-G&lp groups are attached at C-6. 
Glucomannans are linear polymers of /?-D-Glc/> and /?-D-Man/? units linked by 
1-4 bonds, and these compounds occur mainly in the secondary cell wall . The 
proport ion of the two sugar residues varies very much, covering a range from 
close to 100% Glc to nearly 100% M a n in the unusual mannans. Side groups o f 
a-D-Gal/7 occur to varying extent, leading to galactoglucomannans. These 
properties may be involved in the non-covalent binding of a-galactosi-
des/oligosaccharides to pea D F (Arentoft and Sorensen, 1992) as appreciable 
amounts of galactomannans and galactoglucomannans have been found i n 
many legume species (Stephen, 1983). 

Cell wall or DF associated proteins-glycoproteins 

Cell walls or D F contain appreciable amounts of proteins as glycoproteins 
and enzymes e.g. myrosinase in rape seed D F (Bjergegaard and Sorensen, 1995). 
The total amount of protein in D F may account for 10-30% or some time even 
more of the total D F mass, wi th appreciable differences found as function o f the 
D F source, e.g. tenerally relative low levels in pea D F and high levels in rape seed 
D F (Bjergegaard et al., 1991a, b; Bjergegaard and Sorensen, 1992; Danielsen et 
al., 1994). Prominent among the cell wall glycoproteins is a group o f related 
compounds called extensins. These proteins resemble collagens wi th respect to 
their high content of hydroxyproline, and they are thought to form crosslinked 
networks wi th each other as well as wi th cellulose microfibrils, generating 
a reinforced protein-polysaccharide complex (Figure 1). 

W i t h the present knowledge, D F - or cell wall proteins can be classified into; 
1. structural proteins 

- arabinogalactan proteins (AGPs) 
- hydroxyproline rich glycoproteins (HRGPs) 
- proline rich proteins (PRPs) 
- glycine rich proteins (GRPs) 

2. lectins 
3. enzymes 

Group (1) glycoproteins are most often quantitatively dominating (Fry, 1988; 
Showalter, 1993). Intracellular glycoproteins are thus real D F constituents, and 
this can explain their resistance toward mammalian produced hydrolases or their 
resistance can be due to binding o f the proteins to D F components after rupture 
o f the cells (Bjergegaard et al., 1991 a,b; 1995 a; Eggum et al, 1993; Danielsen 
et al., 1994; Michaelsen et al., 1994). According to Lamport (1980) a range o f 
membrane proteins and proteins located in the cytosol (Figure 1) are in fact 
glycosylated which make them more resistant to proteases. This can be part o f 
the explanation to the relatively low protein digestibility (TD-values) well known 
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for the otherwise high quality rape seed proteins (Bille et al., 1983; Danielsen et 
al., 1994). A nutri t ional advantage of D F can also be their ability to bind lectins 
in food or feed, reducing the nutrit ionally disadvantage of lectins, which 
otherwise may be damaging the v i l l i in the small intestine. 

Extensins, which were the first group of structural cell wall proteins described, 
are rich in hydroxyproline (Hyp) and Ser (hydroxyproline rich glycoproteins; 
HRGPs) and relatively rich in Val , Tyr , Lys and His. These HRGPs are usually 
characterized by frequent sequences of Ser-(Hyp) 4 in the polypeptide chain, 
where arabinans or Type I I arabinogalactans are bound as /^-glycosides to the 
hydroxy group in Hyp (see the section on pectins; vide supra). The carbohydrate 
parts account usually for up to 40-60 % of these molecules (Fincher et al., 1983), 
and due to a high content o f basic amino acids they have pHj o f about 10-11 (Fry, 
1988; Showalter, 1993). I n rape seeds, a group o f the storage proteins wi th such 
high p H ; are known as napins (Bjergegaard et al., 1995 b,c,d). 

The primary cell wall (Figure 1) o f dicots contains often 1-10% extensins, 
whereas these proteins seem to be absent from the secondary cell walls (Fry, 
1988), and specific extensins occur in different tissues and cell types (Keller, 
1993). Isodityrosine has thus been found in extensins l inking two molecules 
together (Cassab and Varner, 1988), and other propose intramolecular binding 
in extensins as a result o f a Tyr-Lys bonds (Kieliszewski and Lamport , 1994). 
These structures reduce the solubilities o f extensins which can lead to a need for 
salt e.g. CaCl 2 containing solvents or oxidizing agents like NaC10 2 for the protein 
extraction (Fry, 1988). 

Other structural proteins o f the plant cell wall include the proline rich proteins 
(PRPs) and the glycine rich proteins (GRPs). These groups were not discovered 
unt i l the 1980s and they are less well known than the extensins. GRPs are 
unglycosylated while PRPs may contain 0-20% carbohydrate. GRPs have 
frequent G ly -X sequences in which X often is Gly too. Total Gly content may 
reach 70% (Showalter, 1993). PRPs have frequent Pro-Pro sequences and 
contain most often Hyp. Other amino acids found in the PRPs are Val , Tyr and 
Lys resulting in basic proteins. Like extensins both GRPs and PRPs are probably 
insolubilized in the wall over time, but the knowledge to these proteins is still 
insufficient (Showalter, 1993). 

Arabinogalactan-proteins (AGPs) are proteoglycans wi th peptide chains 
making up only 2-10% of the molecule (Fincher et al., 1983). The polypeptide 
moiety is rich in Hyp, Ser, and Ala . Most Hyp residues are linked to 
polysaccharide composed as arabinogalactans (Showalter, 1993). The polypep
tide moiety is protected against enzymatic hydrolysis, probably by the large 
polysaccharide moiety (Fincher et al., 1983). The carbohydrate part increases 
also the water solubility and extractability o f AGPs are very high. I n addition, 
AGPs have p H ; values o f approximately 1.5 due to the high content o f uronic 
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acids (Fry, 1988). The high water extractability indicates that AGPs are not 
covalently bound in the cell wall . Fincher et al. (1983) mention also that flavonol 
glycosides may bind to AGPs, and such compounds extracted from D F can 
efficiently be determined by micellar electrokinetic capillary chromatography 
(ME CC) (Bjergegaard et a l , 1993). 

Lignins, lignans and other phenolics in DF or plant cell walls 

Lignins are a group of polymerised aromatic alcohols formed in the cell wall 
structures from esterbound phenolic carboxylic acids. The phenolic carboxylic 
acids are cinnamic acid derivatives; p-coumaric-, ferulic-, and or sinapic acids, 
which are attached through esterbonds to the glycans (Mueller-Harvey et al., 
1986; Fry, 1988) as mentioned in the hemicellulose section (vide supra). These 
hydroxycinnamic acids are mainly ferulic acid and coumaric acid in cereals and 
legume cell walls /DF (Hartley, 1972; Besle et al., 1994), whereas sinapic acid are 
quantitativley dominating in crucifers as e.g. rape seed (Kozlowska et al., 1990), 
and for all o f the cinnamic acids with the transisomer highly dominant, as 
revealed from e.g. M E C C analyses (Bjergegaard et al., 1992). 

I n addition, a number o f hydroxycinnamic acid dimers (lignans) are formed, 
of which at least some cross l ink cell wall polymers (Besle et al., 1994). The 
cinnamic acid derivatives are in addition to forming ester bond to glycans also 
found to be ether-linked to lignin surfaces (Iiyama et al., 1994). The reduction o f 
the carboxylic acids group to the alcohol groups present in lignins occur most 
likely wi th starting points from the ester groups, and such reactions need to be 
coupled wi th oxidations of other groups which could be formation of uronic 
acids from alcohols. The results of the polymerisation are ether and C-C bonds 
(Figure 6) and a strong, hydrophobic, irregular polymer (Brett and Waldron, 
1990; Theander et al., 1993). The lignins are expected to vary in their actual 
structures as function of the plant and its cinnamic acid derivatives. This gives 
thus different types of lignin molecules which are predominant between the 
cellulose fibrils (Figure 1), where they have functions as resistance of the cell walls 
against compression forces, and they are of course also important factors in 
relation to the properties of D F (Slevendran, 1983; Theander and Aman, 1986; 
Grenet and Besle, 1991). The amount o f lignin in the cell walls increases wi th the 
age of the plants. The start o f l ignin formation is in the middle lamella (Figure 1), 
and continues in the secondary cell wall (Grenet and Besle, 1991; Jung and Allen, 
1995). The last developed glycans in the secondary cell walls do not contain 
lignin, whereas the middle lamella and the primary cell wall contain the majority 
of the total l ignin content present in the cell walls (Brett and Waldron, 1990; 
Giger-Reverdin, 1995; Jung and Allen, 1995), which can be up to 25% of the dry 
weight in woody plants. 
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Figure 6. A proposal for part of a cruciferous rape seed lignin molecule with a relatively high content 
of sinapyl units 

Resistant starch 

Parts of the starch in some plant food or feed can be found in association wi th 
or as part o f D F , and i t is known as resistant starch (Asp et al., 1987; Gall iard, 
1987; Johnson and Southgate, 1996). The reason for the occurrence o f 
undigestible starch can either be a-amylase inhibitors (Yamaguchi et al., 1992; 
Zawistowska et al., 1992; Garcia-Casado et a l , 1994; Masojc et al., 1994) in the 
diets, or i t can be a result of binding of starch to D F cell walls caused by special 
features connected wi th the structure of starch, its amylose and amylopectins. 

The configuration o f the energetically favoured D-glucopyranose linked by 
a-(l-4) glucoside bonds result in helix structures of the linear amylose polymers 
(Figure 7). I n amylopectins additional branching originating from <x-(l-6) 
glucoside bonds give a much more complex structure for these polymers 
(Figure 7). The helix structures give the amyloid properties of amylose, e.g. the 
possibility of binding I ¡ in the helix for each about six D-Glc p units resulting in 
blue coloured complexes. This is a typical property of amylose, but amylopectins 
wi l l also, although to a much less extent, give such colour reaction which can be 
utilized in analytical procedures (Bjergegaard et al., 1997). 
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Figure 7. Illustration of a part of the helix structure in amylose (left) and a part of branched structures 
in amylopectins (right) 

The extended chain resulting from the y5-(l-4) linked D - G I C / J in the cellulose 
polymers (Figure 2) gives thus a big difference in the polymer structure o f 
cellulose compared to the structures of amylose ad amylopectins. These 
structural features result in correspondingly big differences in the properties of 
these D-Glc/7 polymers. 

Lipids and amphiphilic compounds associated to DF 

I n addition to the compounds discussed in the preceding sections a minor part 
of the total plant cell wall or D F mass is accounted for by lipids and amphiphilic 
compounds. These hydrophobic molecules tend to be found on the external 
surface of the cell walls, where they may form a layer that protects the cells 
against injury and desiccation. Compounds o f these types contribute also to the 
differences which occur among D F from different sources. D F from rape seed is 
thus able to bind lipids to a much greater extent than D F from pea, and such 
a binding of lipids can be a part o f the explanation to the lower digestibility o f 
energy in rape seed based feed (Bjergegaard et al., 1991 a, b; Danielsen et al., 
1994; Bjergegaard et al., 1995 a-d). Minerals such as calcium and other d i - or 
trivalent minerals as well as potassium and other monovalent minerals occur also 
in plant cell walls, predominantly in connection wi th pectins. This seems to be 
a result o f DFs ability to specific binding o f minerals (Bjergegaard et al., 1991b, 
1994) which affect the availability of minerals in food and feed containing 
various types of D F . 

CONCLUSION 

Dietary fibres (DF) are food and feed constituents resistant to degradation 
catalyzed by enzymes, especially hydrolases produced in mammalian cells. D F 
are mainly plant cell wall constituents and a quantitatively important part o f 
plant based food and feed. 
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D F are quantitatively dominated by non-starch polysaccharides, structural 
proteins and phenolics / l ignin, but contain also other proteins and phenolics 
associated. 

D F vary in composition and thereby also in constitution, structure and 
properties as function of D F source and of processing or treatment o f the D F 
source/plant material. 

D F from rape seed (crucifers) have much stronger binding o f protein and 
lipids than D F from pea (legumes). 

D F are important parts o f high quality food and feed contributing wi th both 
positive physiological effects (binding of xenobiotica, A N C , lectins) and negative 
physiological effects (binding of macronutrients (proteins and lipids) and 
micronutrients (essential nutrients, vitamins)), which depend on the D F type or 
constitution. 

Focus on D F research and D F methods of analyses should be placed not only 
on determination of the amount but especially on the type o f D F , composition 
and constitution o f D F , their binding properties and physiological effects. 
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STRESZCZENIE 

Włókno pokarmowe - ważny składnik pasz i wartościowej żywności 

Włókno pokarmowe (DF) jest to materiał roślinny lub składniki ścian komórek roślinnych 
odporne na hydrolizę przez enzymy wydzielane przez komórki górnej części przewodu pokarmowego 
ssaków. W pracy omówiono fizjologiczne działanie DF, jego wpływ na składniki odżywcze i nie 
mające wartości odżywczej, w tym ksenobiotyki, wpływ na konsystencję i skład treści pokarmowej 
oraz na mikroflorę przewodu pokarmowego. Korzystny lub niekorzystny wpływ DF na jakość 
żywności i paszy zależy od rodzaju włókna, a ponieważ DF jest niezbędnym i ważnym składnikiem 
wszystkich wartościowych produktów spożywczych i pasz, należy więcej uwagi poświęcić jego 
strukturze. 

Skład chemiczny i budowa DF oraz jego właściwości fizyko-chemiczne i działanie fizjologiczne są 
obecnie przedmiotem rosnącego zainteresowania. W związku z tym szczególną uwagę poświęciliśmy 
wszystkim składnikom DF, nie tylko węglowodanom, ale wszystkim związkom, od których zależą 
właściwości wiązania przez DF składników odżywczych, a także nie mających wartości odżywczej. 
W wyniku badań prowadzonych na wyizolowanym DF powstało nierozwiązane dotychczas 
zagadnienie czy działanie włókna wydzielonego z matrycy paszy lub żywności różni się od działania 
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włókna strukturalnego (natywnego). W badaniach nad włóknem powinna być zawsze uwzględniona 
budowa i właściwości DF. Badania takie muszą opierać się na metodach analitycznych i powinny 
dostarczyć informacji, uwzględniając następujące czynniki: 1. skład; rodzaj węglowodanów, 
tłuszczów, białek, związków fenolowych i innych składników DF; 2. budowa; struktura DF i jego 
składników; 3. konfiguracja; stereochemia DF i jego składników; 4. budowa przestrzenna; faktyczna 
lub preferowana budowa przestrzenna rozpuszczonego DF. 

W systematycznych badaniach nad DF powinna być zachowana kolejność od 1 do 4; trzy ostatnie 
grupy informacji pozwalają zrozumieć właściwości wiązania i fizjologiczne działanie DF. 


