
Exploiting small-angle neutron scattering to reveal the structure of food materials

Elliot Paul GILBERT

Australian Centre for Neutron Scattering, Australian Nuclear Science and Technology Organisation, 
Locked Bag 2001, Kirrawee DC, NSW 2232, Australia

When designing new food products for the marketplace, a fundamental understanding of the structure-
function-property relationships between, and within, food constituents is essential. The creation of novel 
functionalities of active ingredients in complex food systems requires knowledge of not only the structure 
of native agricultural materials but also the changes in their structure across a wide range of length 
scales brought about by food processing and digestion. It is the inherent complexity of modern food 
systems that calls for interdisciplinary scientific approaches to be applied.

To measure and control food structure, to make predictions of behaviour and to deliberately engineer 
consistent or new products, characterisation techniques are essential and, as non-destructive tools with 
the ability to reveal structure in the ‘native’ state, scattering methods are indispensable in this regard. 
This presentation will describe a range of examples and advances in the application of small-angle 
scattering techniques [1-3], with a focus on neutrons, illustrated with outputs from “Food Materials 
Science” [4].

Figure 1: Hierarchical structure of starch – corn kernels (mm), starch granules (micron) and 
small-angle scattering (nm) [1].
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