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Abstract

Dietary fibers consist mostly of complex carbohydrates such as cellulose, hemicelluloses and pectins,
and also included are carbohydrate—-based gums or hydrocolloids exampled as alginate, carrageenan,
galactomannan, xanthan, etc. Due to structural diversity, dietary fibers can be classified by various
ways, i.e., source, plant function, solubility, charge and topology. Understanding on the plant cell wall
structure is of primary importance, since physicochemical properties of dietary fibers are dependent
on the existence patterns in the cell wall. Depending on the four distinct observational dimensions,
the physical parameters of dietary fibers were discussed in terms of raw sources, bulky & complex
plant cell wall materials, individually separated hydrocolloid materials and specifically designed
materials. Each existence state possesses the distinct physical parameters governing a variety of
physiological properties of dietary fibers.
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Table 1. Classification of dietary fibers

Classification

Dietary fiber components

Fruits and vegetables

cellulose, pectin, hemicelluloses, lignin
Cereals and legumes

cellulose, hemicelluloses, lignin

Source Seaweeds

cellulose, alginate, carrageenan, hemicelluloses

Gums

galactomannan, xanthan, gum acacia
Resistant starch(RS)

Structural polysaccharides
cellulose, pectin, alginates, hemicelluloses

Plant function .
lignin

Structural nonpolysaccharides

Nonstructural polysaccharides
gums, mucilages, RS

Insoluble

Solubility Soluble

cellulose, hemicelluloses, lignin, pectin(bound to cell wall), RS

pectin(free molecule), gums, mucilages

Neutral

cellulose, hemicelluloses, galactomannan, RS

Charge Anionic
Cationic
chitosan

pectin, alginate, carrageenan, xanthan

Linear

Topology Branched

cellulose, alginate, carrageenan

pectin, galactomannan, gum acacia, xanthan
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Table 2. Structural characteristics of dietary fiber constituents

: Constituents
Polysaccharides Mainbackbone Side chain Charge
Agar B -D-galactose and 3,6-anhydro- 8 -L-galactose - neutral
Alginate B -(1,4)-mannuronic acid, @ —(1,4)-guluronic acid - anionic
Carrageenan Mixture of sulfated polysaccharides of @ -D-gala- - anionic
ctose and 3,6-anhydro-D-galactose

Cellulose B -(1,4)-D-glucose - neutral
Chitosan B -(1,4)-2-amino-2-deoxy-D-glucose - cationic
Galactomannan(Guar, Carob) 8 -(1,4)-D-mannose D-galactose neutral
B -Glucan B -(1,3)-D-glucose, B-(1,4)-D-glucose - neutral
Gum arabic B -(1,3)-D-galactose L-rhamnose

L-arabinose, anionic
D-glycuronic acid

Konjac glucomannan B-(1,49-D-mannose, B-(1,4)-D-glucose - neutral
Pectin & -(1,4)-galacturonic acid and @ -(1,2)-L-rhamnose L-arabinose
D~galactose anionic
D-xylose, etc
Resistant Starch D-glucose - neutral
Xanthan B -(1,4)-D-glucose D-mannose L.
D-glucuronic acid ~ &momnic
Dietary Fiber(DF) Sources - o
Fruits & Vegetable, Cereals, AR, LA QA BAF 37, 757 A%
Legumes, Seaweeds J F 52 AESA SdelA 2d F Ao F ¥
ot 444 W H44 AEe) Fu] So] T2 A
Frocessing — Abspol Heh, 7tE AEF Aoldf Aol AgE

Bullk & Complex Plant
Cell Wall DF Materials

Cereal Brans(Wheat, Rice
Oat, etc), Apple Fiber,

Citrus Fiber, Soy fiber, etc

Separation &
Purification

Individual Functional
DF Materials

Hydrocolloids or Gumes
(Pectins, Galactomannans,
Cellulose, Carrageenan,
Alginate, Xanthan, etc)

Chemical, Enzymatic
& Chemoenzymatic
Synthesis or Modification

Specific & Designed DF

Oligosaccharides
Polydextrose
Anti-microbial
Anti-complementary

Anti-cancer, etc

Fig. 1. Classification of dietary fibers by observa-—
tional dimension.
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Table 3. Physical parameters of dietary fibers on the existence states

Existence of dietary fibers

Major physical parameters

Raw materials

Mechanical strength texture

Isolated bulky & complex

plant cell wall materials Binding capacity

Solubility, Water holding capacity, Swelling, Particle size, Cation exchange capacity,

Individual soluble molecules

Molecular weight, Concentration viscosity, Gelling(Network)

Specifically designed structure

Molecular size, Intrinsic viscosity, Fine structure
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Fig. 2. Physicochemical parameters and physiology of
dietary fibers.

£ E4o]ti(18,19). o1 &9 A= ¥ 2 A¥-TZ(fine
structure)®} ¥#x12] =7](molecular size)ol| ute}
FgE W

Aol Adf EA L Fig. 2¢) vehd uls} o] 4=
I B84 Ao et £ 44 RS
el HEE F7HA 1A 3349 AL 3
A "t Her) S718HA = A Y o5 st 3
st ZF G B Fago] i doh
&, A2l ASele 3349 Hl EY A (matrix)H el
7+ oA ol BRI AAAHQY FFUt Fch
olo} e A= g A FA o= F4A AR A3
= Y ExTR0L 8 93-S v1AA Aek20). ek
A e84 Aol {9 A5 E ATl Aol
@3 g dL A F4-4 Aol 2] 7]

FE5HE AN Bdsy] ole g, wbEe] BAHY
2de 3% A7 4 Ashsdo) iAol 54
R Aol fe) BA4ol it Yk YL 21220

sjsted w39l u} olch. B, 244 Aol A fel A
ol npdo] AUl FHFL vlAE g FLY
242922 AHeerhe). 1A 1) H 9o

F 2R 5 bl wet AR =, of o jizte]
Z719 B2 2% 2902 243} oA
AAReg ¢844 2 28449 A4S 2F 2¢3x
U HF Aoldf 2L Afede 4 AELS A
st BA 2 72 2908 aH e kY] Wl§- F

8.3}

Table 4= 2zt B4 8.9l 93] G & vk A5
Ag A AL, ol HE3 FHLAES A
Aoz Aol df) H 5 R FFE vIAE
e g 4 gk AFAA o2 Ao fo 24 F4
7 &) ubAl-& A A A (macroscopic)?] 202 HE
E2gFol A 2] v A3 (microscopic)! FE=74A
oFstrz Fatate] niel EA40 e A& oldE

Zal A2 F80) Sl



Aold4e) EsheA 54 719

Table 4. Physical properties of dietary fiber and their significance(24)

Property

Physiological process affected

Solubility/Viscosity

Carbohydrate and sterol absorption in small intestine

Water holding capacity

Rate of fermentation ; Gastrointestinal transit time ; Stool weight

Particle size

Rate of fermentation ; Gastrointestinal transit time ; Stool weight

Surface charge

Cation binding ; Mineral absorption ; Bile acid metabolism

Effect on food structure

Chewing ; Gastric emptying ; Satiety ; Rate of nutrient release
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