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The effect of calcium concentration and temperature on the
gelation of Aigeok Polysaccharide
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The influence of temperature and calcium concentration on the gelation Kinetics of purified Aigeok system has
been investigated by small deformation oscillatory measurement. DE(degree of esterification) of the present sam-
ple was indicated of low methoxyl Aigeok polysaccharide by FT-IR. The calcium induced gelation of Aigeok has
been studied. Both moduli reached the saturation value during the period of experiments. Rate constant
increased with increasing calcinm concentration, however above 4.08 mM calcium chloride caused a sudden drop
in gel strength. The experimental result that the decrease in gel strength at high calcium concentration was
seems to be phase separation or competitive inhibition between calcium ions. The storage and loss shear moduli
decreased with increasing temperature. The rate constant of Aigeok system remarkably dropped above 35°C.
Thus hydrogen bonding is prior to hydrophobic interaction for Aigeok molecule.
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Fig. 1. Schematic representation of structure of Aigeok
polysaccharide
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Fig. 2. FT-IR spectra of extracted from Aigeok and crude
polysaccharide
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Table 1. Ionic content of crude and purified Aigeok polysaccharide

Sample(%) Ca* K* Na*
P2 0.13 0.036 18.0
Crude 0.69 1.14 0.0125
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Fig. 3. (a) Time dependence of storage shear modulus G’ for 0.5
wt% Aigeok polysaccharide solutions(P2) of various calcium
content at 6.28 rad/sec and 5% strain at a constant temperature
5°C and pH 4.15: 0 mM (@), 2.58 mM (@), 3.40 mM (A),
4.08 mM (M), 6.80 mM CaCl, ( X ). (b) Frequency dependence
of 0.5 wt% Aigeok solution(P2) as a function of calcium
concentration at a constant temperature 5°C, pH 4.15 and 5%
strain: closed symbols; G', open symbols; G". 0 mM (@, O),
258 mM (@ ,<), 340 mM (A, A), 408 mM (H,[]), 6.80
mM CaCl, ( X, *).
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Fig. 4. (a) Saturated storage shear modulus of Aigeok
solutions(P2) at a different calcium concentration at 6.28 rad/sec.
(b) Rate constant of 0.5 wt% Aigeok polysaccharide solution(P2)
as a function of calcium concentration at 6.28 rad/sec.
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Fig. 5. (a) Time dependence of storage shear modulus G' for 0.5
wt% Aigeok polysaccharide solution(P2) with 4.08 mM CaCl, at
6.28 rad/sec and 5% strain as a function of temperature: 5°C
(H), 15°C(A ), 25°C( @ ), 35°C(®), 45°C( X ),55°C(*) (b)
Frequency dependence of 0.5 wt% Aigeok polysaccharide
solution(P2) in the presence of 4.08 mM CaCl, as a function of
temperature at pH 4.15 and 5% strain: closed symbols; G',
open symbols; G", 5°C(ll, 0 ), 15°C(A , A), 25°C( @, O),
350C(‘ ’ <> ), 45°C( X, *), 55°C(+,—)
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Fig. 6. (a) Saturated storage shear modulus of 0.5 wt% Aigeok
polysaccharide solution in the presence of 4.08 mM CaCl, at a
different temperature, 6.28 rad/sec and 5% strain (b) Rate
constant of 0.5 wt% Aigeok polysaccharide solution with 4.08
mM CacCl, as a function of temperature
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