Low methoxy pectin microspheres designed by gelling electrospray 
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Pectin is one of the main structural components of plant cell walls. This polysaccharide is composed of a backbone of α (1→4)-linked α-D-galacturonic acid units. The ‘smooth’ homogalacturonic regions are interrupted by hairy’rhamnogalacturonic regions where galacturonic acid units are interspersed with α (1→2)-linked α-L-rhamnopyranosil residues. Rhamnosyl units can be substituted by side chains containing arabinose and galactose. Galacturonic acid residues can be partially esterified by methanol on the carboxyl group and by acetyl on the secondary hydroxyls1. Pectin forms gels under certain circumstances, the gelling mechanism is highly dependent on the degree of methoxylation (DM). Conventionally, low methoxy pectin (LMP, DM < 50%) forms gels in the presence of divalent ions, e.g., calcium, by interaction of carboxyl group ionized (COO-) and calcium ions by the “egg box” mechanism2. The resulting matrix is capable of trapping water molecules and solutes present. Nevertheless, the properties of LMP matrices have not been extensively explored for micro structured material applications3. Electrospraying is a method of liquid atomisation by electrical forces. Droplets produced by electrospraying are charged which prevents aggregates, and promotes self-dispersion. Droplets can be small down to micro and nano meters, and their charge and size can be controlled by voltage and flow rate4. In this study, a novel method based on the electrospray technique has been developed for preparation of LMP microspheres for the first time. Microdroplets were induced by electro spraying a LMP solution (1% w/v) at 30 kV. Gelling of microdroplets was carried out by recovery in a CaCl2 10 mM solution. The resulting LMP microspheres showed a 2.7 µm average diameter. To the best of our knowledge, this is the first report of LMP microspheres prepared by electrospray technology. This work provides a novel approach to structure biopolymers and promote application of electrospray technique for LMP microspheres fabrication in practice.
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