Broccoli stalk: a new source of pectin with gelling and emulsifying properties
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Pectins are present in the cell walls of all living plants and are also found as the major adhesive material between cells. Due to its colloidal stabilizing, thickening and gelling properties, pectin is one of the most commonly hydrocolloid used in the food industry. Considering that current commercial pectins are almost exclusively derived from citrus peel or apple pomace, several other plant by-products have been investigated as raw material for pectin extraction. The aim of this study was to obtain pectin from broccoli stalk using acid extraction, perform the chemical characterization of the obtained material and investigate their rheological and emulsifying properties. The raw material was treated with ethanol and the resulting alcohol insoluble residue was subjected to extraction with boiling 0.1 M nitric acid under reflux for 30 min, using a solid-liquid ratio of 1:25 (w/v). The extract was treated with ethanol (2:1 v/v) and the precipitated recovered by centrifugation and dried. The precipitated polysaccharide, named FB (18% yield), had 68% galacturonic acid, 7% rhamnose and galactose was the main neutral sugar (17%) as determined by chromatographic methods.  FB had a degree of methyl esterification of 56%, determined by FT-IR, 1.1% acetyl, 8.1% protein and 0.4% phenolics, determined by colorimetric methods. The chemical structures of FB was studied by 13C-NMR spectroscopy and showed main characteristic signals of homogalacturonan, rhamnogalacturonan-I and galactan. The average molar mass was 72,218 g/mol according to light scattering analysis. Dynamic oscillatory experiments at 25°C indicated that FB was able to form gel under acidic conditions and high sucrose content. Measurements of the elastic (G’) and viscous (G’’) moduli  demonstrated that at 2% (w/w) FB, the strongest gel was obtained at pH 2.5 and 60% (w/w) sucrose. The droplet size of oil in water emulsions prepared using medium chain triglyceride oil with 1% FB (w/w) was measured by laser diffraction and followed as a function of time. No significant change in droplet size was observed over the 35 days period and the high protein contente of FB was probably responsible for the emulsification properties. These findings suggest that broccoli stalk is a food waste suitable for the recovery of pectins which could be used as gelling and emulsifying agent.

