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As a result of an increasing industry demand for highly functionalized plant cell wall derived-fibers, which are known to present limited physical properties and functionality after drying,1,2 the manufacture of easily water re-dispersible dried plant cell wall derived-fibers has become a major concern of industrial and academic scientists.1-6 In fact, when plant cell wall derived-fibers are dried like other food hydrocolloids (carrageenans, pectins, xanthan gum, etc.) to facilitate their storage and transport, their technological functionality, particularly their water holding capacity, swelling behavior and rheological properties are dramatically reduced.2 This is a consequence of an increase in the degree of cross-linking upon drying between cellulosic microfibrils (the main constituent of plant cell walls), due to the formation of additional hydrogen bonds, which cannot be broken during rewetting.1,2 Besides the formation of additional hydrogen bonds between amorphous parts of the cellulosic microfibrils, thus, contributing to the irreversible aggregates formation, a damaging of the microfibril surface during the drying process is observed, making the cellulose surface passive, i.e. less reactive. 1,2 Therefore, the initial swelling properties and water holding capacities are not restored after fiber rewetting and redispersion. However, to prevent or reverse this phenomenon, various additives were added to cellulose suspensions before drying.2-6 Even though these recent strategies were very encouraging, more work needs to be done. To find an inexpensive process applicable to industrial scale while maintaining the rheological properties of plant cell wall-derived fiber suspensions largely unchanged, remains a challenge. Therefore, understanding how to produce easily water re-dispersible dried plant cell wall-derived fibers and control their physical properties and rheological behavior in aqueous medium are crucial steps towards fully exploiting the capabilities of citrus fibers5.

In this study, we have investigated the effect of added sucrose on the behavior of the fibers in different conditions. The possibility to co-dry functionalized citrus peel fibers with sucrose in order to keep them easily water re-dispersible using a relatively low redispersion energy was also evaluated. In particular, we focused on the assumption that sucrose, due to its crystallization ability during drying of the fibers, can act as a hydrogen bond blocker that limits the irreversible aggregation effect usually observed for plant cell wall-derived fibers once dried. The outcome of this work, disclosed elsewhere5 helps developing easily water re-dispersible citrus fibers with outstanding physical and rheological properties.
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