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Lipids play an essential role in food, biology, and technology. The amphiphilic
nature of many lipids allows them to self-assemble into various structures, such as
the bilayers that compose the cell membranes, fundamental to our lives. In food, the
supramolecular structures formed by these lipids can tailor factors, including texture,
mouthfeel, appearance, and nutrient delivery. Despite their importance, we are far
from understanding and utilizing the full potential of such molecules to create lipid-
based advanced materials. Given the scale and characteristics of systems involving
lipid assemblies, the knowledge and characterization methods from colloidal and
interfacial sciences can be powerful allies in advancing this field. This thesis explores
natural features from lipids to produce bioinspired colloidal systems that could guide
the development of novel strategies and materials for food and health applications.
The investigation starts with the effect of oleic acid, the most common unsaturated
fat in nature, on the stabilization of O/W emulsions of triolein, a triacylglycerol with 3
units of oleic acid. The strong changes in surface-activity and self-assembly behavior
of oleic acid upon deprotonation are used to develop stimuli-responsive materials.
The possibility of low-energy emulsification is explored by designing emulsions that
can be dispersed by simple stirring. Afterward, we take inspiration from the digestion
of milk to create emulsions with functional food properties. In such emulsions, the oil
from the Amazonian plant buriti, is stabilized by whey proteins from milk. Combining
a multi-stage simulated digestion (oral, gastric, and intestinal phases) with in situ
time-resolved small angle X-ray scattering (SAXS) allows the observation of
structure formation during digestion. The concept of simulated digestion combined
with in situ X-ray scattering is also expanded to two-dimensional materials in this
thesis. Structural changes in lipid films composed of triolein and glycerol monooleate
(GMO) are studied with a specifically designed setup of simulated digestion coupled
with grazing angle small angle X-ray scattering (GISAXS). Digestion of the films
leads to structural modifications, such as generating oriented LLC phases and
expanding their unit cells. Then, the focus is shifted to another class of lipids,
phospholipids. By combining experimental and in silico techniques, interactions
between phospholipids and antimicrobial peptides are explored. These studies
highlight the many aspects that can be explored from lipid systems. Their
interactions, changes in nanostructure, and colloidal properties are powerful tools for
the next steps into the future of biomaterials with attractive features for use in health
and food.
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