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Chromatographic Analysis of Major Non-Structural Carbohydrates, Including Inulin and Starch, in Biological Samples

 Michael Raessler

SpecLab, Max Planck Institut Biogeochemie, Jena, Germany
Carbohydrates are major constituents of plants. Their composition may vary with season, light availability and vegetative stage. Additionally, composition of non-structural carbohydrates (NSC) will reflect growth and variations in photosynthesis as well as abiotic stress phenomena, like hyperosmosis. Besides the importance of studying these biological properties of carbohydrates, their exact identification and quantification in plant material is also of vital importance to establish more precise and reliable carbon balances to study biogeochemical  cycles and evaluate appropriate models.

For this reason, a rugged method for the reliable determination of non-structural carbohydrates (NSC), based on 12 sugar alcohols and carbohydrates, including the trisaccharide raffinose, will be presented. The polysaccharides inulin and starch are amenable to the procedure after appropriate hydrolysis. The method is based on High Performance Anion Exchange Chromatography coupled with Pulsed Amperometric Detection (HPAEC-PAD). Overall analysis time is 30 min. The method
allows the determination of the relevant sugar alcohols, mono-, di- and oligosaccharides within a single analytical run. Inulin and starch are determined in a second run.

The method was successfully applied to a variety of plant samples; in particular the perennial ryegrass  “Lolium perenne”1 and several deciduous and non-deciduous wood species2. Repartition and quantification of carbohydrates in these plant samples will be reported. Apart from the “common” carbohydrates, glucose, fructose and sucrose, several other mono- and oligosaccharides were detected referring to the complexitiy of carbohydrate mixtures in plant extracts. Sugar alcohols in the samples made up to ≥ 15% of NSC. Special emphasis was given to the polysaccharides inulin and starch, respectively. Their exact quantification is mandatory for the accurate determination of non-structural carbohydrates in biological samples.


1 M. Raessler, B. Wissuwa, A. Breul,
W. Unger, T. Grimm; J. Agric. Food Chem.
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