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Gelation Mechanism of Polysaccharide Gellan Gum
in Aqueous Solutions
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Polysaccharide gellan gum forms transparent, heat, and acid resistant gels. In the present paper, recent studies on
gelation mechanism for gellan gum aqueous solution are reviewed. Using sodium, lithium, potassium, and
tetramethyl-type gellan gums as samples, viscometry, osmometry, and differential scanning calorimetry, and light
scattering and circular dichroism measurements were carried out in aqueous solutions with and without salts. On
lowering temperature, gellan gums undergo a coil to double-helix conformational transition in aqueous solutions with
and without salts and a sol to gel transition took place by aggregation of double-helical gellan gum molecules .
Attention is especially paid to the effects of molar masses of gellan gum molecules on the coil to double-helix
transition and the sol-gel transitions in aqueous solutions. Effects of cations on these transitions of gellan gums in
aqueous solutions are also mentioned.
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Fig.1 Repeating units of a gellan gum molecule.
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Fig.2 Plots of n/c vs. ¢ for the TMA-gellan solutions at 28 C
(a) and 40 “C(b) : TMACI concentration C, C, = 12.5 mM(%-), C,
=20 mM (?),C, = 50 mM(0), C, = 75 mM (-),(;=200 mM (d),
¢, = 500 mM (®). The solid lines denote the values calculated
from eq.1 using the experimental values of M, and 4,.
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Fig.3 Plots of 4, vs. C;' for the TMA-gellan in TMACI

solutions at 28 °C (& )and 40 C (®).

T \N
L3
)
-0.5 0.0

N
o

Iy B ki
o \
[

N
-2.0 -1.5 -1.0
log (Cs / mol dm-3)

Fig.4 Plots of 4, vs, C; for the TMA-gellan in TMACI solutions
at 28 ‘C(é ) and 40 C(e® ).The solid line denotes the values
calculated from eq.3 with M, =725 nm™ and d = 2.4 nm.
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Fig.5 (a)Plots of 7/c vs. ¢ for NaCl solutions of Na-gellan at 45, 40, and 36 “C. The solid lines denote the values calculated

from eq.1 using the experimental values of M, and 4, at 40 °C.

(b) Plots of z/c vs. ¢ for NaCl solutions of Na-gellan at 32 °C.

The solid lines denote the values calculated from eq.1 using the experimental values of M, and 4, at 32 ‘C (25 mM) and an
empirical fit to the data (50 and 75 mM). (c) Plots of 7 /c vs. c¢ for NaCl solutions of Na-gellan at 28 and 25 “C. The solid lines

denote the values calculated from eq.1 using the experimental values of M, and 4, at 28 C
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Fig.6 Plots of 7/c vs. ¢ for the Na- gellan at 32 °C in NaCl
solutions. The solid lines are calculated from eq.4 using K = 30,
65, 280 mM for the solutions of C;= 25, 50, and 75 kJ mol’,
respectively.
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Table 1 Weight-Average Molar Masses of Na-Gellans

Samples.

Sample 10°M,* M5/ M M2 M>* MM,
Gl 120 2.0 2.0 22
G2 71 2.1 1.9 3.3
G3 62 1.7 1.7
G4 57 1.5 1.6 1.8
G5 32 1.3 13 1.7
G6 17 1.0 13

*Calculated values from eq.8. Details are shown in the text.
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Fig.7 Temperature dependence of intrinsic viscosity for Na-
gellan aqueous solutions with 25 mM NaCl. Experimental fit of
the data(---); estimated values using eq.9. Details are shown in
the text.
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Fig.8 CD spectra of Na-gellan aqueous solutions with 25
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Fig.9 Temperature dependence of molar ellipticity at 201 nm,
[O1201, for Na-gellan aqueous solutions with 25 mM NaCl (¢ =
0.5 %).
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Fig.11 Polymer concentration dependence of coil-double helix
transition temperature T, for Na-gellan aqueous solutions with

25 mM NaCl. T, obtained from CD data;Gl((l)), G2(d),
G3(0M), G4 Q), GS(Q), G6(O) T, obtained from DSC data;
Gl(é), G2(6), G3(<>‘), G4(Q), GS(Q). T obtained from
viscosity data; G1(A), G2(£X), G3C>), G4\), Gs(Y).
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