Rheological characterization of a pectin extracted from ponkan (Citrus reticulate Blanco cv. Ponkan) peel
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Ponkan (Citrus reticulata Blanco cv. Ponkan) is one of the most appreciate mandarins for consumption and it is the most cultivated in Brazil1. The fruit are mainly consumed in the fresh form, however they are also processed for the production of concentrated juice2. In 2014, the world production of mandarin, tangerine and clementine reached almost 30 million of tonnes3, which generated a considerable amount of waste peel. Pectins are plant polysaccharides mainly constituted by galacturonic acid. One of the most important applications of pectins is the ability to form gel under certain conditions4. A pectin, named POCP, with 84.5% of GalA, DM = 85.7%, and average molecular mass of 5.836×104 g/mol was extracted from ponkan peel. The polysaccharide (25.6% yield) was extracted using HNO3 at pH 1.6, liquid:solid ratio of 36ml/g for 100 min, being the extraction conditions determined by a central composite design (CCD) 2³. In this study, the rheological properties of POCP were investigated. Gels of POCP at concentrations of 1-3% (w/w) were prepared at low pH (1.5-3.5) and high sucrose content (55%, 60% and 65%). Frequency sweeps were carried out at 25°C in the frequency range of 0.01-50 Hz. The results demonstrated that stronger gels were formed at pH 2.5 which had the highest values for the elastic (G') and viscous (G") moduli and less frequency dependency. In general, the increase in pectin concentration resulted in better gelation properties. However, the highest G' and G" were found with 2.5% (w/w) POCP. This concentration seems to be suitable to form a stable network, since the increase in concentration to 3% did not increase the values of the moduli. Concerning the sugar content, the best concentration for gel formation was found to be 60%. Gelling occurred with 55% sucrose, however the gel strength was lower. On the other hand, the increase of sucrose content to 65% did not improve the gel strength. The result suggests that with 60% sucrose the water activity was enough reduced that POCP can reach its maximum gelling capacity. When compared to a high-methoxyl commercial citrus pectin, both prepared at 2.5% w/w, pH 2.5 and 60% of sucrose, POCP displayed similar G’ values. Although for commercial pectin G' and G' were less frequency dependent, the moduli were higher for POCP gel at higher frequencies. According to the results, ponkan showed to be a source of pectins of quality comparable to other citrus that are already used for this purpose.
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