Title:

A low resolution "H NMR study to investigate the protective mechanism of sorbitol

during vacuum drying of a probiotic micro-organism

Authors & affiliations:

Petra Forst, Ulrich Kulozik, Technische Universitat Miinchen, Weihenstephaner Berg 1, 85354
Freising, Germany; Tel: 0049 8161 713536, Fax: 0049 8161 714384, e-mail:
petra.foerst@wzw.tum.de

A means of stabilizing starter and probiotic cultures and extend their shelf life is the drying.
However, due to dehydration damage, drying leads to an inactivation of the cells. In order to
improve the survival of cells after drying, protective agents such as sugars and polyols are
added to the drying matrix. It is assumed that the sugar interacts with the phospholipid
headgroups of biomembranes and therefore replaces the bound water during drying (“water
replacement mechanism”). Due to this interaction the cell membrane is thought to stay in its
preferred liquid crystalline state even at low water content and therefore a transient leakage
during drying and rehydration is prevented. The release of bound water during drying should
lead to increased proton mobility. Therefore, time domain NMR was used to shed more light
on the protective effect of sorbitol during vacuum drying of the probiotic test microorganism L.
paracasei ssp. paracasei.
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cases that sorbitol is part of the solid or part of the liquid . .
protons experimental results (see Fig. 1).

It could be shown that during drying sorbitol protons undergo a transition from liquid to solid-
like behaviour, therefore supporting the water replacement hypothesis for the vacuum drying
of living cells.




