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Proton transfer reaction mass spectrometry (PTR-MS) is a well-established technique used to
assess volatile compounds release from real or model food matrices and, in particular, it has
been applied to the in-vivo monitoring of flavour release during food consumption (nose
space analysis) to demonstrate the influence of parameters related with the food matrix
(composition, microstructure, textural and rheological properties) or the assessor’s oral
physiology e.g. saliva flow, swallowing, mouth volume and breathing pattern (1,2). The
recently developed PTR-ToF-MS combines the advantages of the quadrupole based PTR-MS
(sensitivity, dynamic on-line capability) with improved mass and time resolution providing
unambiguous determination of chemical formulas and the possibility to monitor complex
matrixes without the necessity to select few compounds at a time (3).

Type and amount of sugars can modify the physical properties of food products influencing
texture, appearance and possibly flavour release. Therefore changing sugar content, in view
e.g. of sugar reduction, can influence the partitioning of aroma compounds, posing a critical
issue for food manufacturers (4).

The present study has a twofold goal: firstly, to describe the application of the novel PTRToF-
MS in nose-space analysis and, secondly, to investigate by this technique the impact of
changes in the level of glucose syrup substitution by polydextrose (from 0% to 70% on
glucose syrup weight) both on the “in-vitro” and “in-vivo” flavour release from a complex
system as flavoured cereal bars.

After describing the performances of PTR-ToF-MS we show how in the case of in-vitro
analysis, the concentration of the flavor compounds was significantly affected by the sugar
composition. The substitution of glucose syrup solids by polydextrose facilitated the release
of acetaldehyde, esters, menthol and menthone whereas no significant effects were observed
for other flavor compounds such as methyl cinnamate or vanillin. Flavor release is possibly
driven by a “salting-out” effect due to the ability of polydextrose to enhance the rubbery —
glass transition state of the systems and consequently to reduce the water free volume.

In the case of in-vivo measurements, three parameters were calculated from the curves
describing the nose-space concentration of each assessor: the total area (Aior), the maximum
concentration (Im.) and the time needed to reach it (tmax). Moreover the time of the
swallowing events has also been recorded. Similarly to the in-vitro analysis, esters, carboxylic
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acids, acetaldehyde, menthone and menthol exhibited significantly (p<0.05) higher values for
Atotal, Imax, and tyax at a 50 or 75% glucose syrup substitution level. A similar mechanism
related with salting out effects can be also used for explaining the observed behavior. For
methyl cinnamate and vanillin Ay, and I, were maximized at 75% glucose syrup
substitution level but tmax seems to be related only to the swallowing time. This, together with
the observed dependence of the swallowing behavior on sugar concentration, suggests that
factors related with individual chewing behavior (free chewing protocol) and oral physiology
may have led to the increased variability of the calculated parameters, particularly in the case
of the time between the first swallowing event and tyx.
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