Modification of sugar beet pectin by pectin acetylesterases and structural elucidation of the modified pectins by novel LC-MS approaches
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Sugar beet pulp (SBP) can be regarded as a potential raw material for the pectin industry because it contains high proportions of pectic substances.  The commercial application of SBP in food so far is being limited because of its poor gelling property, due to the presence of acetyl groups on the homogalacturonan part of SBP. 

The aim of the study was to enzymatically fingerprint methylesterified and acetylated sugar beet pectins using pectin lyase (PL) and polygalacturonase (endo-PGII) and to analyze the generated oligomers by hydrophilic interaction liquid chromatography (HILIC) coupled to electrospray ionization mass spectrometry (ESI-MS) and evaporative light scattering detection (ELSD). To characterise different SBPs in a more quantitative manner, new parameters for the description of the methyl ester and acetyl distribution over the pectin backbone were established. 

The novel enzymatic fingerprinting approach was not only used to establish the random/blockwise distribution of the substituents over the pectin, but was also used to reveal the mode of action of Bacillus pectin acetylesterase (PAE) and Aspergillus Rhamnogalacturonan acetylesterase (RGAE)1.
Furthermore, the structure of the enzymatically modified SBP polymers with known level of acetyl removal was elucidated using the developed techniques and the consequences for structure and enzyme properties will be discussed.
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