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Fats and oils are extremely useful natural products which are widely used in foods, cosmetics and industrial
applications. As the concern for the environment and health grows, consumers are demanding more natural,
green and sustainable materials in everyday consumer products. Fats and oils are complex multicomponent
mixtures of triacylglycerol molecular species. The nature of these molecular species are a function of both
fatty acid composition and distribution within the TAG molecule. The purpose of this talk is to discuss the
structure of fats and oils, from constituent TAG molecules to the crystals they form. Upon crystallization, TAG
molecules form lamellae (shown in blue), which stack to form a highly asymmetric nanoplatelet with about ~8
TAG lamella (Flgure 1)1. We have been able to engineer the thickness of these nanoplatelets by using specific
: , : surfactants and affecting the surface energy and surface
nucleation behavior of TAGs on these crystalline
nanoplatelets?. These nanoplatelets rapidly aggregate
into colloidal structures of differing morphologies and size
depending on external fields and concentration, forming
networks which are responsible for the binding of oil,
water vapour barrier properties, and mechanical
properties of the fat. Our work has focused on developing
an understanding of the functionality of fats from a
structural perspective. Early work focused on the
quantification of structure using small deformation
ELQO‘:,C?”;' i:)?ts;(';‘fc&"o”lg'ca’:z‘r"’ ggfk;/;(;i'r‘]a?ﬁg'a[gﬂ% rheological techniques. More recent work has focused on
direction the use of scattering methods, in particular Ultra-Small
Angle X-ray Scattering at synchrotron facilities to quantify
atomic scale structure to mesoscale structure simulataneously, in a non-destructive fashion® (Figure 2)
USAXS was particularly useful in helping us understand the nature of plasticity (plastic flow rheological
behavior) in fats used for the manufacture of laminated bakery products, such as croissants. An greater
number of discrete length scales and small nano and mesostructural features were associated with a greater
plasticity. The opposite was observed for brittle materials. The engineering of the structure and functionality
of fats is at hand.
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