Processing of carrots leads to changes in pectin structure
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Pectin is one of the main polysaccharides present in fruit and vegetable cell walls. It is present in the middle lamella and primary cell walls and is believed to control cell-wall porosity, intercellular adhesion and texture. When fruit and vegetable based products are processed, the structure of pectins may change. Such changes may have a big impact on the texture of the fruit and vegetable based products.

Carrot cubes processed under different heating regimes were examined for changes in the pectin structures as present in the plant material. It was shown that the water extractable pectin fraction of the treated carrots was affected significantly showing higher levels of solubilised pectin, lower levels of methyl esterification of the galacturonic acid residues, together with a decrease of the molecular weights upon a more severe heat treatment. Identification of the pectin oligomers released during the heating process by HPSEC and HPAEC showed that the pectins were degraded through a beta-elimination mechanism, resulting in formation of unsaturated oligosaccharides. 

Next to the molecular weight, the degree of methyl-esterification (DM) and acetylation (DA) are known to be important for the functional properties of pectin. The distribution of methyl esters and acetyl groups is studied by enzymatic fingerprinting: degradation with well-characterised enzymes and analysis of the oligomers formed by HILIC-ELSD/ESI-MS and MALDI-TOF-MS. Analysis after the first enzymatic degradation step by polygalacturonase (PG) and pectin lyase (PL) showed degradation of the pectic polymers, but pectin was not completely degraded and only methyl-esterified fragments were found. It is hypothesized that acetylation hinders the enzymatic degradation as performed here. An easy size-based separation step was done after the first enzymatic degradation, which yielded a high Mw fraction, higher in acetylation than the parental pectin fraction. This fraction will then be subjected to a second enzymatic degradation step as suggested by Remoroza et al. for the enzymatic fingerprinting of sugar beet pectin1
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