
WATER DYNAMICS IN 

HETEROPOLYSACCHARIDES 

BY MEANS OF NMR RELAXOMETRY

Introduction

Pectin is used in food industry as gelling agent, thickener, and stabilizer in jams,

jelly, fruit juices, bakery, milk and confectionary products.

One of the most important things to consider in that matter is water dynamics which

contributes to products’ stability and directly influences those products’ quality.

Material and Method

Nuclear Magnetic Resonance (NMR) is a technique that was used to show the

differences in water flow. NMR allows the user to get the insight about how the

sample’s hydrogen nuclei behave in different magnetic fields and how the

magnetization of the sample changes over time.
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Fig. 1. 1H spin-lattice relaxation rate profiles for pectins

Fig. 2. Lorentzian distribution of pectin relaxation rate profiles examples
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The water dynamics of water confined in pectin hydrogel can be split into fast,

intermediate and slow dynamics. The relaxation rates differ slightly depending on

temperature.
Cs

HH- dipolar relaxation constant of slow dynamics

Ci
HH- dipolar relaxation constant of intermediate dynamics

Cf
HH- dipolar relaxation constant of fast dynamics

τs- corelation time of slow dynamics
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τi- corelation time of intermediate dynamics

τf- corelation time of fast dynamics
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A- Frequency independent term
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The molecular interactions between water molecules fluctuate in time. This time is

known as corelation time. The corelation time shows how fast the system „forgets” 

it’s original position- it describes the change of position in time caused by 

translational and rotational dynamics. The „memory” of the system deteriorates

logarithimcally and proportionally to certain constants- dipolar relaxation constants

in this case- dipolar relaxation constants. 
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