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Summary

Numerous epidemiological and experimental studeesehshown beyond doubt that

dietary fibre from vegetables, fruit and cerealst@cts against a range of diseases.

Mixed linkage (33),(1—4)-B-D-glucan (referred to as BG in the following) is an
example of a dietary fibre from oat and barley.sTiolysaccharide combines unique
texture qualities with a range of health promofiagtors such as the ability to lower
postprandial blood glucose and insulin levels. Wet mechanisms responsible for
aspects such as immunopotentiation and the hypesteoblemic effect pertaining to

this dietary fiber are unknown. Similarly, a fundamal understanding of the

influence of BG on the release of aroma compousidcking.

The main purpose of this PhD project was to appynputer based models and
methods in the exploration and understanding ofsomesl data from BG model
systems. Aspects of particular importance weregh@)understanding of the structural
and dynamical properties in solution of the fundatak BG motifs and (2)

explanation of measurements of specific molecufderactions between aroma
compounds, bile salts and BG.

The disaccharides methy-cellobioside and methyB-laminarabioside are the
fundamental structural motifs of BG, since theyresgnt respectively thg(1—4)
and thep(1—3) glycosidic linkage of the polymer. After a thagh molecular
mechanics investigation of their conformationalf@rences, explicit solvent (water)
molecular dynamics simulations were carried outtf@se disaccharides (Paper 1)
using a second generation carbohydrate force fiehk study was supported by
NMR (nuclear magnetic resonance) spectroscopy,tl@acombined computational
and experimental approach showed that the confan@tpreferences of the two
sugars in solution are dictated by a combinatiomntrfimolecular hydrogen bonds
and hydration. The average values of the glycosilledral anglesd and ¥
calculated from the most relevant molecular dynanriajectories were employed in
the construction of plausible three-dimensional etedof BG polymers. These
models revealed symmetries that were indicativeobfmer packing.

Carbohydrate-aromatic interactions may play a iolee.g. the binding of flavor
compounds to BG. The interactions in solution betwehe smallest BG motif
methyl B-glucopyranoside and the important flavor compourahillin and a
reference molecule (phenol) were probed with*HINMR experiments. Comparison
of the 'H spectra obtained for the sugar with and withowingtic compound
indicated deshielding of all sugar protons in thespnce of vanillin and shielding in
the presence of phenol. A set of very pragmaticijua chemical calculations were
employed in an attempt to explain the differendasspite their qualitative nature,
the results were compatible with a previously plastadl stacked complex of the
sugar and the aromatic ring in case of phenol. Vmillin, calculations on the
stacked model system did not agree with the medslniéts, which may indicate that
the stacking interaction does not occur for vamilli

QSAR (in general QSPR - quantitative structure prgprelationships) is a well-

established method in the pharmaceutical scienoeBaper Il it was employed for

the first time in the study of interactions betwe®® matrices and aroma-related
compounds. Robust QSPR models for the flavour seldshavior of alcohols and
esters from BG matrices were constructed, demdirgjréhe pertinence and potential
of the method in this novel food relevant cont&tte application of QSPR for the
analysis of equilibrium dialysis of vanillin-relatearomatic compounds in BG
matrices (Paper IIl) turned out to be problemalfibe fact that no reliable QSPR
relationships could be established may be an itidicaf the problematic nature of
the employed compounds, since detection problemsdnillin have been noted in
other contexts. Nonetheless, the example may s&weinspiration for the

investigation of the dialysis behavior of compoumdth less structural resemblance
to vanillin.

Investigations of a technical aspect of QSAR weréeuntaken in a study designed to
reveal the influence of geometry optimization of lecnlar sets on the final

QSAR/QSPR model (Paper 1IV). The results from thalymis of three diverse

datasets showed that the QSAR models were notplanty sensitive to the method
used for geometry optimization, even when basecdholecular descriptors strongly
influenced by the molecular geometry. This suggélsés the computational time

requirements in connection with certain types ofAQScan be reduced by the
application of pragmatic geometry optimization noett.

Combined vibrational circular dichroism spectrosc¢@CD) and density functional

theory (DFT) studies of the natural product ginkd®l B, which is an active

constituent of widely used dietary supplementxvedid for the assignment of the
absolute configuration of the compound (Paper \HisTeinforces the view of the
VCD/DFT combination as a powerful method for théedmination of the absolute
configuration of natural products with several ahzenters.

Together, the projects in this thesis emphasizesigp@ficant potential that methods
from molecular modeling and chemometrics offerha tnterpretation of advanced
measurements of structure and functionality in feekkvant model systems. It is
expected that the employed computational methodé asisume increasingly
important roles in meeting the future demands fuarracterization of foods at the
molecular level.



