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Microgels are becoming increasingly relevant in food science as a tool to
structure complex food matrices and to modulate their texture. However, in
contrast to many synthetic systems, microgels for food applications must be
prepared from food-grade polymers to be legally allowed and to meet consumer
expectations for natural ingredients. As a result, food engineers work with
complex and often poorly defined materials such as polysaccharides, proteins,
or mixtures thereof, and apply them in equally complex, multiphase systems.
Understanding structure-function relationships is therefore a matter of
translating material properties into functionality.

In this contribution, polysaccharide-based microgels are studied using pectin as
a model system. Pectins are complex heteropolysaccharides found in plant cell
walls. Their molecular structure and particularly the degree of esterification
affect ionic gelation and thus microgel formation. By controlling process and
formulation parameters, microgels with defined size and mechanical properties
can be obtained.

These particles are then used in two types of systems. In oil-in-water emulsions,
pectin-based microgels stabilize the interface while also contributing to the
continuous phase. Their functionality depends on particle deformability,
concentration, and their impact on rheology, which together determine emulsion
stability and structure. In protein-based gels, the microgels act as inactive filler
particles influencing, e.g. stiffness, fracture behavior, and texture.

Overall, these examples show how polysaccharide-based microgels can be used
to design and control food structures. At the same time, they serve as model
systems to study how soft particles interact with interfaces and evolving
networks under non-ideal, multicomponent conditions. The focus is on linking
particle properties and processing conditions to functionality as well as on
identifying which concepts from polymer network science remain valid and where
additional considerations become relevant.
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