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Fig. 1. Significance of texture and rheology in food systems.
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Table 1. Classification of hydrocolloids{8)

i . Blosynthetic Semi-synthetic
Exudates Extracts Tlour (fermentation) {modified natural}
Plani Seaweed Seed Xanthan Modified Celluloses

Arabic Agar Locust bean Curdlan Carboxymethylcellulose

Ghatti Alginates Guar Pullulan Methylcellulose

Karava Carrageenans Tara Dextran Hydroxypropyleellulnse

Tragacanth Furcellaran Tamarind Scleroglucan Hydroxvethylcellulose

Plant Psyllinm Modified Starches
Peclin Flax Hydroxypropyl starch
Hemicelluloses Cereal Starch Phosphorylated starch

Cereal Com Starch sucrinate
p-glucan Wheat Starch adipate
Pentosans Rice Agetylated starch

Animal Waxy maize Propylene glyeol alginate
Gelatin Tube/tuber Low methoxyl pectin
Chitin Tapioca starch Hydroxvpropyl guar

Potato starch

Kaonjac starch

Table 2. Structural characteristics of hydrocolloids

Constituents

Polysaccharides : - - Charge
Main backbone Sidechain
Alginate B~{1,4)-Mannuronic zcid, - Anicnic
a-(1,4)-Guluronic acid
Agar f-D-Galactose and 3,6- - Neutral
linked-(1-3}
anhydro—B-T-galactose
Carrageenan Murxture of sulfated - Anionic
polysaccharides of
a-D-galactose and
3.6-anhydro-D-galactose
Cellulose B-(1,4)-D-Glucose - Neutral
Chitosan B-(1,4)-2- Amino-2- — Cationic
deoxy-D-glucose
Galactomannarn B~{1,4)-D-Mannose D-Galactose Neutral
(Guar, Carob)
B-Glucan p-(1,3)-D-Glucose, - Neutral
B-{1,4)-D-Glucose
Konjac B~(1,4)-D-Mannose - Neutral
Glucomannan p-(1,4)-D~Glucose
Gum Arabic f-(1,3)-D-(Galactose L-Rhamnose, Anionic
L-Arabinose,
Pectin D-Glyeuronic acid
a~(1,4)-Galacturonic 1.~ Arabinose Anionic
acid and a-(1,2)- D-Galactose
L-thamnose D-Xylose, etc
Starch
Amylose a-(1,4)-D-Glucose — Neutral
Amylopectin a-(1,4)-D-Glucase D-Glucose Neutral
Xanthan p-(1,4-D-Glucose D-Mannose Anionic

D-Gluecuronic. acid
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Fig. 2. Functional properties of food hydrocolloids(12).
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Table 3. Mark-Houwink exponent (a) values in [Ml=KM?® for
various molecular models{17)

Model a

Sphare 0

Random coil 05~08
(equivalent sphere theory)

Free draining randem coil 1.0~12

Rod 1.8

el

o3t B3 AbS AX(chain dgidity)2 2= 3124
73l &4 e Aot A9 e nEARo Bt
#2913 P& (compact structure) & 247 | £ THHE
7k ZelA] Al ®uH18). A&7t EAsR YE A A
A713 whireo] hgstel EAF H4d T (extended
structure)% 7"5‘]] Hug afysrt SxpEkA 2ohs,
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Table 4= F 4 go)|=g2F 2o]|= B4 Eapzky 1
Table 4. Intrinsic viscosity of polysaccharides(13)
Polysaccharides [T]]. Mole.cular Solution conditions
(ml/g) weight
Alginates 1190 15,000 NaCl
Amylapectin 127 90,000,000
Amylose 8l 488,000 033V KCl
154 1,750,000
Carboxymethy]l amylose 174 1.000,000 0.49M NaCl
Carboxymethyl cellulose 22,400 970,000 H:O
1,040 970,000 NaCl
Cellulose 1,230 346,000
Chitosan 800 130,000 pH 25, 0.1M NaCl
70 130,000 pH 25, 0.1M NaCl
640 170,000 126 acetic acid, 2.8% NaCl
470 17,000 1% acetic acid, 2.8% Na(l
700 170,000 Triflusroacetic acid
360 17,000 Triflucroacetic acid
Guar Gum 230 268,000
675 850,000
Gum arabic 125 320,000
254 1,185,000 i
Hyaluronic acid 1,340 200,000 pH 45, 1.0M NaCl
820 500,000 pH 4.5, 1.OM NaCl
Locust bean gum 1,000 1,200,000
Sedium alginate 225 112,000
3,100 1,550,600
Xanthan gum 12,000 2,000,000 H:0
1960 2,000,000 NaCl




Hydrocolloids®} A]Z8| 24 45

frAazete] AL vebd el dA ofEz e 25 of
PRALY PHFEE Sl By ojd el Bk
c} ol @ el SR} of s0uL} Fox BET
FalEs 28y AL A% o 5 o ol olgEy

& branch—on—branch——] 2% S48 T2E 7k1 gl
A Ho ol 2 o 20} v wEle] A e Qo) g
A A7) W&ot} Gum arabic] H-$- HA}wko] vl &) Al
A0 8 IFHE EE AR U5 49 A 3
H, A58 Eabede] oldz o NEZOAS Al
AU AR A7t A7 A =2 AL ¢
T Sth ol L FHEFALAIOF o FolA flAut
AZEE0 1ol 4%%5&(&—1,4 AI7F oFRZ oA (w14
B AxE ] o) Ze)r}. Cellulose backbme X3
Stal T carboxylmethyl cellulose, chitosan, xanthan
pum® Il Eo Ak W) AR g2 AR
o] #H %} chain rigidity S8 A A 4 gt

B ol A aEale] FE7E 271ge] gl M2 £
ol Y d Eag0] B4 AFE AFeA He=d, o
55 E Fol¥Z(iransition concentration: C=C")=kx &
oH20), YRk e 2 GO el AL = w8 £ 9(dilute solu-
tion) FE o2 whAs) C>C T‘:— A3 &9 {concentrated
solution) 922 2R H2 4] E4= A
2 A e ARz gdFste] B4 4B FEE
Aol FAEY, mebs ZF B " wE A Bt g
EES Aoz AEE el A "ok w3
g Bdd Mz T BAke £33 FHZd g dZlen-
tangiements)o] A2 2 Q1 e £A W F vt
A #H{internal frictional resistance)el]l &3t HE7 23
ok wets CHC7 oA 2 4Gl ¥E 5551 )
2 Hey St g 454 ol felFnh

Fig. 4= H& 947 Jg Ao AdS55e A94=
ste] #AA & vEhdth Fe B2 ddEEd o A
BEL Ayt A ehta] g, o #A3EE HE
o] AT FE SF 28 T %3}—?‘ 9} elongated
alignment W& o] o}, ¥hd o F35gk & o M= BAE

o] 4% 2 B (interpenetration)} = ¢ 28] 3 &4 ol o

717 S, o]#H3 7RE g2 life timeE ZEaw ¥
e 2 MArATE 2E L Z(non-covalently crosslinked
network) 24 £ T 2]). o] AL o § Fd AgEe

oA 7iaf R MEZe] ol st = Eab 4EY 3
S AEE EATY A7 s BUEHBE HA d3d
% (entanglement density)= 719] %87} §10. ©| st 2o
v dgsrda #iEE A s
viscosity( 7 )8kt o}

zero—shear

103
—~ Tia
2 102t 200 aaqg g
2 3 © ¢ ag a
‘;: Cancentrated Solution 9 a4 o
Q
!
[&]
B Mo
=
101:_ ® 80 s04,,
- *e o,
Dilited Solution q
100 " L e L L
10 -2 10! 100 107 102

Shear Rate (1/s)

Fig. 4. Concentration dependence of shear viscosity.
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Fig. 5. Gelling mechanisms of hydrocolloids(33).
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Fig. 6. Destabilization processes of emulsions(37).
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