Studies on pomelo pectin: characterisation and rheological properties
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Pectin is the methylated ester of poly 1,4-linked -D-galacturonic acid, which are commonly found in the cell walls and the middle lamellae of higher plants.  Commercial pectins, typically used as gelling agents of thickeners, are sourced from citrus fruit peels and apple pomace.  A particular type of citrus fruit, namely pomelo (Citrus maxima Merr.) that is largely cultivated in the Southeast Asia region, especially in Thailand and Malaysia, is believed to be a promising source of pectin due to its richness of albedo part.  However, limited studies have been performed with regards to the extraction of pectin and its physicochemical and rheological properties.  Therefore, the aim of this work was to investigate the extraction of pectin using pomelo albedo.  Initial acid extractions using either nitric or hydrochloric acids at pH 2 or 3 revealed that superior pectin properties could be obtained using the former acid at pH 2 compared with the other conditions.  It was also found that the extracted pectin yield was comparable to that recovered from other citrus fruits or apple pomace.  The extracted pectin mainly consisted of galacturonic acid and small amount of neutral sugars with a molecular weight in the range of 400-500 kDa.  The degree of esterification was found to be approximately 60-65%, which signified a high methoxy (HM) pectin.  Furthermore, the influences of pH (2-5), calcium salt (0-100 mM) and sucrose (0-60%) on the rheological behaviour of pectin dispersions were studied.  Preliminary results of small-deformation measurements showed that gel strength was increased with decreasing pH and increasing sucrose concentration.  In addition, pectin dispersions showed a Newtonian behaviour at concentration below 0.5%w/v, whereas, at higher concentration, they exhibited a shear thinning behaviour with a Newtonian plateau over a narrow range at small shear rates (below 0.05 /s).  The zero shear viscosities were also found to increase with reduction in pH and increasing sucrose content.  Conversely, the addition of salt between 0-50 mM to pectin dispersions, which were prepared without sucrose, had insignificant influence on the zero shear viscosity.
