Extraction and characterization of pectin from cubiu (Solanum sessiliflorum) peel
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Cubiu (Solanum sessiliflorum Dunal) is an Amazonian species from Solanaceae family, which can be found in Brazil, Colombia and Peru1. Its fruit have a characteristic acid taste and are traditionally used to make jellies, jams, juices, and sauces1. It has been reported that cubiu fruit have been cultivated in Brazil for exportation to Japan, where it is used for pectin extraction2. However, no study concerning the extraction and characterization of pectins from cubiu was found in the literature. Thus, the aim of this work was to extract pectin from cubiu peel using diluted acid solutions. The pectin was characterized by chemical, spectroscopic and rheological methods. The peel of cubiu fruit was treated with boiling ethanol for removal of pigments and lipids. The resulting alcohol insoluble residue was submitted to extraction at pH 2 for 1h at 100°C using citric and nitric acid. The yields were similar (12.4% and 11.5%). However, nitric acid afforded pectin with 71.2% uronic acid3 whereas citric acid only 40.3%. Since only pectins containing >65% of uronic acid are considered as commercial grade4, nitric acid was chosen for next extractions. Thereafter, extractions were carried out at different pH (1.0, 1.5 and 2.0) and time of extraction (2h and 4h). The yield of fractions was quite similar, ranging from 11.3% to 15.1%. In the studied conditions, pH and extraction time did not affect the yield. The uronic acid content ranged from 51.8 to 79.4% and was higher for the fraction extracted at pH 1.5 for 2h (N15t2). Viscosity curves of 2% w/v aqueous solutions were obtained and the apparent viscosity at a shear rate of 0.1 s-1 varied from 0.38 to 0.95 Pa.s, being higher also for fraction N15t2. Considering the results, N15t2 was selected for further characterization. Besides the 79% of uronic acids, N15t2 had galactose (8%), glucose (4%), rhamnose (3%), arabinose (2%), xylose (2%) and mannose (2%), as determined by GC-MS. 13C NMR analysis indicated that N15t2 was composed by homogalacturonan with a portion of rhamnogalacturonan-I branched mainly by galactans. The degree of esterification, another important parameter for pectins, was determined by FT-IR as 62%, being N15t2 classified as high-methoxyl (HM) pectin. As HM pectins form gel under acidic conditions and high sucrose contents4, gels were prepared with 3% (w/w) N15t2 and 60% (w/w) sucrose, varying the pH from 1.5 to 3.0. Frequency sweeps were performed (f=0.01-50 Hz) in the viscoelastic region, and demonstrated that gelation occurs at pH<3. The strength of gels increase with decreasing acidity until pH 2, where G’ and G” reached the highest values. The results indicated that cubiu peel can be considered a source of high quality pectin.
References:

1  Mascato, D. R. L. H.; Monteiro, J. B.; Passarinho, M. M.; Galeno, D. M. L.; Cruz, R. J.; Ortiz, C.; Morales, l.; Lima, E. S. and Carvalho, R. P. (2015). Evaluation of antioxidant capacity of solanum sessiliflorum (cubiu) extract: an in vitro assay. Journal of nutrition and metabolism. Article ID 364185. DOI:10.1155/2015/364185.
2  INPA. (2014). Cultivo e Uso do Cubiu. Available in <https://www.inpa.gov.br/cpca/areas/cubiu.html>, accessed on 2014.
3  Blumenkrantz, N. and Asboe-Hansen, G. (1973). New method for quantitative determination of uronic acids. Analytical Biochemistry, 54, 484-489.
4  Willats, W. G. T.; Knox, J. P. and Mikkelsen, J. D. (2006). Pectin: new insights into an old polymer are starting to gel. Trends in Food Science and Technology, 17, 97-104.
