Acid-extracted sugar beet pectins: Which structural elements are important for emulsion stabilization?
H Eichhöfer1, B Bindereif2, HP Karbstein2, M Bunzel1, US van der Schaaf2, D Wefers3
1Department of Food Chemistry and Phytochemistry, Karlsruhe Institute of Technology (KIT), Adenauerring 20a, 76131 Karlsruhe, Germany
2Institute of Process Engineering in Life Sciences – Food Process Engineering, Karlsruhe Institute of Technology (KIT), Gotthard-Franz-Str. 3, 76131 Karlsruhe, Germany
3Institute of Chemistry, Food Chemistry - Functional Food, Martin Luther University Halle-Wittenberg, Kurt-Mothes-Str. 2, 06120 Halle (Saale), Germany

Pectins are complex heteropolysaccharides which are usually obtained by acid extraction of plant materials such as citrus and apple pulp. They are composed of several building blocks (mainly homogalacturonan, rhamnogalacturonan I, arabinans, galactans) with varying structures. The abundance and structural composition of these building blocks strongly vary with the extraction conditions as well as the raw material. In food products, pectins are mainly used as stabilisers, thickening agents, and gelling agents. Furthermore, it has been shown that pectins extracted from sugar beet pulp show excellent emulsifying properties. However, the relationship between molecular structure and emulsifying properties is still not fully understood. Therefore, we conducted a detailed investigation of the structure function relationships by using different approaches. To establish correlations between the abundance of different structural elements and the emulsifying properties, 43 pectins were extracted from sugar beet pulp by using comparably mild as well as harsh conditions.1 Subsequently, all samples were characterised in detail. From the analysis of various structural parameters (monosaccharide composition, protein content, degree of methylation and acetylation, molecular weight, ferulic acid content, and, in part, glycosidic linkages) it could be concluded that the obtained pectins were modified to varying extents: Harsher conditions led to a reduced degree of acetylation/methylation as well as a severe degradation of arabinan side chains. By plotting the size of the stabilised droplets against the abundance of different structural elements, it was possible to conclude that a high portion of arabinans may be decisive for a good functionality. The degree of acetylation also influenced the emulsifying properties to some degree, whereas higher protein contents led to a decrease in functionality. However, it was not possible to establish causality, because multiple structural elements are simultaneously modified during acid extraction. Therefore, we selectively modified sugar beet pectins which were extracted by using comparably mild conditions.2 This approach was used to investigate the influence of the degree of esterification, the length of the homogalacturonan sections as well as the abundance and the structures of arabinans. While all parameters influenced the size of the stabilized droplets, it was confirmed that arabinans indeed have a key influence on functionality. From the detailed structural characterisation of pectins modified with different arabinan-degrading enzymes, it was also concluded that the length of arabinan side chains is most important for the emulsifying properties. Overall, the refined structure function relationships can be used to adjust pectin extraction to obtain pectins with optimized functionality.
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