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Abstract
Amidated low-methoxyl pectin (ALMP) gels are widely used in industry, e.g., in foods and co-solutes themselves and any added salts, which are not fully understood.
pharmaceuticals. The intrinsic and extrinsic characteristics of these systems lead to We here present the effects of cross-link development due to added Ca2*(CaCl,) in ALMP
interactions directly related to gel formation (i.e. the development of cross-links) and both in water and in the presence of high concentrations (~ 60 wt. %) of sugars as co-
microstructure. Although the presence of co-solutes (e.g. sugars) is not necessary for solvents. Oscillatory rheology and time-resolved Dynamic Light Scattering (DLS)
ALMP gelation, their inclusion alters interactions between the polymer chains, water, the techniques were used to characterise the solutions and gels.

Materials and Methods

[— Sample preparation —]
H

ydrogel A. Ageing and [Ca*?] dependence: rheology (strain and frequency sweep tests) and DLS study ( g».1 at 8 = 90° and angular dependence)
Water 99.5 wt. %, pectin 0.5 wt. %, for aged samples (> 6 days after preparation) at 25°C.

2 .
(NaPOs)s 2 mM and CaCl, from 0 to § mM B. Temperature dependence: frequency sweep tests at different temperatures (from 25 to 70°C + from 70 to 25°C repeated twice) and

DLS measurements (6 = 90°) from 25 to 65°C + 55/45/25°C.

Sugar-gel
Water 99.5 wt. %, fructose 0.5 wt. %, pectin 0.5 wt. %  C. Water-fructose study: (i) 'H NMR tests from 25 to 65°C — high field 400 MHz (chemical shift, diffusion) and low field 20 MHz (T; and T,
(NaPO3)g 2 mM and CaCl, from 0 to 8 mM measurement); (ii) Dielectric spectroscopy from -163 to 80°C; (i) DSC different rates and modulated DSC.
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. Temperature Dependence
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On heating, a non-monotonic temperature dependence of the storage modulus was o Int tions: o Breakd ¢ lusters: Reinf t
observed with no melting of the gels within the temperature range (up to 70 °C). Systems nteractions: - reakdown or sugar clusters; ?m orcimlfn
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chains

allow more cross-links to form. ® Reduction of free water

__ Water-Fructose Study

o 10 Relaxation dynamics in fructose-water solutions
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The data indicate a disconnect between local and global movement
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