Tailoring pectin with specific shape, composition, and esterification pattern
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Citrus fruit is industrially utilised for co-producing fruit juice, aromatic oils, and peel for pectin production. Citrus peel is today by far the most important source of commercial pectin. Amongst the citrus, orange is the more abundantly available source, and it is today used for a considerable amount of pectin. Anyway, since production of pectin from orange peel involves large technological challenges, lime and lemon have a longer tradition in the pectin industry, and together they still account for the largest production volume. Commercial pectin from lime and lemon peel is characteristic by having a very high proportion of polymeric material that in analysis upon exhaustive hydrolysis yields galacturonic acid. The molecules are on average elongated having large [η]/Mw‑proportion in comparison with pectin from at least some other studied sources. 

The traditional pectin manufacturing process comprises incubation of the materials at elevated temperature and low pH in order to increase the yield of pectin and also reduce the pectin DE to the level that suits commercial uses. The de‑esterification with acid is believed to remove esterified methyl groups randomly, so that the substitution pattern approaches statistical randomness. In published literature it is sometimes postulated that the above traits, high galacturonan content and elongated shape, are a consequence of the massive acid use. Both traits are highly desirable for the traditional techno-functional uses for pectin, viz. gels and protein stabilisation, but the putative beneficial physiological effects that have been published for diverse, mostly non-commercial, pectin preparations may perhaps depend on other characteristics. Thus, it is interesting to study pectin samples of higher non-galacturonan content, or different shape, or different pattern of methyl ester substitution.

The use of enzymes for de-esterifying pectin has been commercially implemented in the pectin industry, and it is nowadays possible to produce citrus pectin of low DE without exposing the materials to excessive acidity. It has thereby become possible to assess to how large extent the typical traits of present-day commercial pectin are predetermined by the protopectin of the raw material, versus the alternative, that they are a consequence of manufacturing conditions. The present paper addresses this question as well as the differences in DE substitution pattern between acid-de-esterified and enzyme de-esterified pectin.
