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Structure

Carrageenan

Monomer: D-galactose (anhydro/sulfate)
Bonding: B -1,4/0-1,3




With Ca?’, distance @© OH () OH (- OH
} greater than 3 A
preventing H bonded
helices but allowing ' ‘
divalent bridging. %D OI“ %) Or' %D 0|“ T
I | é

OH OH OH

Sulphate sterically prevents
stacking of K* double helices
but allows divalent bridging.

(b)

Fig. 5.5 (o) Carrageenan gelation mechanism. (b) Gell mechanism (iota carrageenan). (Continved)
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Distance closes i ' H gt | —
) oo | | -
H-bonding occurs i \ i Kt i %) et

K+ ions counter sulphate charges without

sterically hindering close approach and
double helix formation.

OH OH O.H OH C).H
[ ' » l
) g OH OH OH OH OH
Distance closes | i $
to <3 A: | I i ; ;
H-bonding occurs ... oy OH OH OH OH
MQ A A A T
¢ ' i
OH OH OH OH OH
(c)

Fig. 5.5 (Continued) (c) Gelll mechanism (kappa carrageenan). (Reproduced with kind permission from
FMC Corporation.)
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MNarmre carrageearnan (E40r) carrageaernarn (E407)
rota type kappa type

COragurn polysacchande obitained from polysacchande obtained from
red secaweaesd red scaweaesed.

Properfies, thermoreversible, soft, shear- thermoreversible, firm, bntte

fexfure thinning, elastc gel with gel with potassium
calcium

A arnfy clear!slighthy turkind

Ihspersion cold water, dispersion 1s cold water, dispersion 1s
mproved by micang with sugar improved by mieeang wath sugar
(3-5x) or small amounts of (3-5x) or small amounts of
alcohol alcohol

Hydration = 7 " C; for high sugar =70 "C

(drs=soifutiorn ) concentrations: add sugar
after hwdrafion.

o A10 A1

Setting A0-70 TG (0_2-0.8%:), higher 020 “C (02-0.8%),. higher
temp. with increasmg temp. with INncreasimg
elecirolyte conc. elecirolyte conc.

Aalfing o210 °C above sething 10-20 =G abowve sething
temperature (unless Mixed temperature (unless Mixed with
with starch) certan proteins)

Promoifer calcium yields soft and elashc potassium, milk protein
gels

frrfmwbator hydrolysis of solution at low salts; hydrolysis of solubon at

pH wath prolonged heating;
gels are stable

low pH wath prolonged heating;
gels are stable

Tolerafaes

=alt

Viscosdy of medium lovar

soluinors

Typical 1-1.5% for gel 1.5% for gel

COMGC. [O.02-1.5%] [D.02-1.5%]

Syrnergres starch locust bean gum (increased
elasticity, mmprowves clarty,
reduced syneresis), konjac,
tara, milk protein

SVITTEresis o eSS
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HYDROCOLLOID APPLICATIONS

CH,OH §
\
1 o o+
— OH x

Figure 1.2 Structure of agarose (adapted from Araki, 1937).
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Gelling mechanism of agar:
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Name agar (E406)

Origin polysaccharide obtained from red algae
(several species)

Properties, thermoreversible, heat resistant, brittle gel;

texture high hysteresis

Clanty clear to semi-opaque

Dispersion in cold or hot water

Hydration > 90 °C; heating to boil necessary for

(dissolution) gelling.

pH 25-10

Seftting 35-45 °C, rapid (minutes)

Melting 80-90 °C%

Promoter sugar; sorbitol and glycerol improve
elasticity.

Inhibitor tannic acid (counteracted by add. of

glycerol); prolonged heating at pH outside
the range 5 5-8

Tolerates salt, sugar, alcohol, acid, proteases

Viscosity of low

solution

Typical 0.2% will set, 0.5% gives firm jelly, [0.24-

concentration 3%] ™

Synergies locust bean gum (only with certain agar
types)

Syneresis ves (can be prevented by replacing 0.1-

0.2% agar with locust bean Qumz

* Concentrations in [square brackets] show range exemplified in this collection.
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SEED GUMS
CH,OH
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OH H
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Figure 8.2 Structure of guar gum.
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Name guargum (E412)

Origin polysaccharide exiracted from the
seeds of the legume Cyamopsis
tetragonolobus

Properties, texture very stable, quick acting thickener,
suitable for suspending particles

Clanty transparent

Dispersion cold water, d. is improved by

mixing with sugar (3-5x) or small
amounts of alcohol

Hydration cold or hot water

(dissolution)

pH 410

Setting

Melting

Promoter

Inhibitor low pH

Tolerates salt and sugar

Viscosity of solution high in cold
low in hot

Typical conc. 0.2-0.5% (very sticky solutions
above 1%)

Synergies locust bean gum, xanthan

aneresis
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Figure 9.2 Structure of xanthan gum. (Reproduced by permission of the NutraSweet Kelco Co.,
a unit of Monsanto Co., San Diego, CA))
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HYDROCOLLOID APPLICATIONS

— CH,0CH,COONa H OH =
L ]
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H H 0 —
0
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Figure 6.4 Idealized unit structure of carboxymethylcellulose (DS 1.0).
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