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For many food products, water is a critical ingredient for establishing a texture that is well appreciated by consumers. This is not only the case for soft and smooth textures, but also for dry and crisp ones and for fruits and vegatables. In order to engineer desired food textures, food technologists attempt to control location and mobility of water within food structures. In order to assess the efficacy of such technologies, there is a need to assess water status in a non-invasive and real-time manner. NMR and MRI have unique advantages in this respect, and a number of different examples will be presented. 

There is a strong need for non-destructive analytical methods to characterise the relation between composition (e.g. water, fat, protein content), processing and structure of complex biopolymer food systems. An interesting example is (Dutch, e.g. Gouda) cheese. NMR and MRI methods can fulfil (at least part of) this need and can be used to study the process of pressing of the curd in the early stage of cheese making, the formation of water and fat gradients during ripening and changes in structure related to these processes. 

For applications within the area of food processing, where technologies aim at bringing water into a desired location as fast as possible, one typically needs to focus on time and spatial resolution. Here application of RARE is appropriate. This will be illustrated by monitoring rice kernels during cooking, where the kernels were engineered in such a way that their microstructures facilitated water ingress. 
For applications in the area of enhancing shelf life of cereal based (crispy) food products, one aims at maintaining water in a low mobility state within set locations within the food matrix. One typically needs to address challenges with respect to resolving molecular mobilities. Here SPI methods are called for, and this will be illustrated by shelf life studies on multi-component food systems. 

Fruit and vegetable texture is related at a microscopic level to the integrity of plant cell membranes and cell walls which give turgor pressure, and are responsible for the rigidity of the tissue. In this example a comparison between different food processes: high pressure, thermal and freeze-thaw treatments is carried out and its effects on membrane permeability of onion tissue is analyzed with time domain correlated diffusion-T2 NMR and MRI measurements. 
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The research focuses on the development, application and interpretation of NMR, MRI and NMR Microscopy techniques to unravel transport processes in relation to structure and composition of porous (bio)systems.
Current research projects focus on NMR imaging of:

· Functioning of water pathways (cell-to-cell, xylem and phloem) in intact plants and trees under normal and stress conditions, repair of air embolism, role of aquaporins

· Functioning of xylem and phloem transport in fruit petioles of tomato in relation to quality of tomato fruits

· Transport processes in packed beds (HPLC, CEC columns) and bioreactors, (artificial) soils, root/soil systems

· Mechanisms of moisture migration in sandwiches and snacks in relation to crispiness (Stable texture in healthy snacks)

· NMR and MRI as a tool for non-destructive characterisation of cheese as a model for heterogeneous food systems.
Both non-spatially resolved NMR and NMR Imaging methods are explored. For this unique NMR and MRI hardware has been developed. Development of mobile NMR/MRI for in field applications has recently started in cooperation with groups in Germany (Julich, Aachen and Wurzburg: Virtual Institute Portable NMR).
The Wageningen NMR Centre has been recognized by the EC as a Research Infrastrucuture for Transnational Aceess (see www.wnmrc.nl/UK/LSF) . In this framework WNMRC can give access, training and support research projects financially supported by EC for different applications of bio-NMR. This includes access to two unique (whole-plant) MRI in combination with other NMR equipment, including hyphenated lc-NMR-MS techniques and solid state NMR.

