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     FIRST RESULTS 

Genetic characterization 

Selection of strains representative of the intra and 
interspecific diversity (250 strains in 17 species: among which 
beneficial ones such as Saccharomyces, Oenococcus or other, 

and spoilage ones such as Brettanomyces 

CONCLUSION and PERSPECTIVES 

Fungal chitosan is a polysaccharide made up of glucosamine and N-acetyl-glucosamine and derived from chitin-glucan from Aspergillus niger 
or Agaricus bisporus. It has been authorized in 2009 as an antiseptic agent in wine (OIV). At the maximum dose of 10g/hl, it was shown to 
efficiently eliminate Brettanomyces bruxellensis, a spoilage agent in red wines. Although fungal chitosan is highly renewable, biocompatible 
(ADI equivalent to sucrose) and non-allergenic, winemakers very often prefer to use sulfites (SO2), though they are classified as priority food 
allergens. Indeed, fungal chitosan appears as a poorly reliable product because of many conflicting reports and advices on its efficiency and on 
its side effects on wine quality. These contradictions could be explained by the heterogeneity of the fungal chitosan preparations traded, wines 
diversity (chemical composition, winemaking itineraries), but also, by the recently highlighted huge genetic diversity prevailing in wine 
microbial species.  
The CHITOWINE project (2018-2021), funded by the ANR, aims first of all at identifying the situations in which chitosan is effective and those in 
which it is not. The first results are summarized in this poster. 

Chitosan selection and characterization 
Many fungal chitosan preparations were analyzed and two were selected for further study: F1 displayed a mean MW (estimated by HPLC-SEC) of 30 kDa and a DA 
(estimated by 1H-NMR) of 9.6%, while F4 displayed a mean MW of 400 kDa and a DA of 15.8%. Both displayed low glucan content (1,5-2%). 

Example of proportion of sensitive strains in three distinct species 

Kinetic analysis of population decrease upon chitosan treatment 

All strains and species tested are affected (at least transiently): Chitosan is a broad-spectrum antiseptic agent. But…All chitosan are not equal 
Even the best chitosan preparations are not always effective on all strains to be eliminated. Keeping the lees may be dangerous in certain cases. Chitosan can 
also affect the fermentative species present at the time of treatment. 
The comparison of different chitosan preparations, the further analysis of the physiological consequences of treatment, or the comparison of the biochemical and 
genetic properties of resistant and sensitive strains will help us better understand chitosan mechanism of action, to better control its activity,  
Furthermore, further work will be necessary to state about the consequence of the treatment on the sensorial properties of the wine, before providing new 
advices for a better use of chitosan treatment. 

When the criterion for sensitivity is the 
reduction of the population >100 after 
treatment + raking, the most sensitive species 
is O. oeni, followed by B. bruxellensis and S 
cerevisiae. Moreover, F1 is significantly more 
efficient than F4 in the wine used. 
In all species, there is a small proportion of 
resistant strains in which the population 
remains high in the wine, in the experimental 
conditions used. 

A kinetic analysis of the evolution of the populations in the wine 
and in the lees makes it possible to distinguish different profiles 
of resistance to the treatment, whatever the species. 
In all cases, microorganisms display a slight tendency to 
sediment in control cultures (lees enrichment compared with 
supernatant). 
This phenomenon is much more important in the presence of 
chitosan: microorganisms fall at the bottom of the test tube. In 
half of the cases (all species combined), this is accompanied by 
a total loss of cultivability in wine and lees (very sensitive strain). 
In other cases (30%), some of the sedimented cells survive in the 
lees. And finally, in 20% of the cases, after a loss of initial 
cultivability, the microorganisms develop again in the lees as in 
the wine. This last category of tolerant strains is more common in 
the case of  F4. 

Species Number of 
studied strains 

% sensitive 
strains F1 

% sensitive 
strains F4 

S. cerevisiae 27 74% 33% 
O. oeni 32 94% 73% 

B. bruxellensis 53 89% 75% 

chitin       

chitosan       

Chemical characterization (MW, DA, glucan content) 

This research was funded by the french National 
research agency/ANR : CHITOWINE project, grant 
number ANR-17-CE21-006t 

CONCLUSIONS / PERSPECTIVES 


	Research on the origin and the side effects of chitosan stabilizing properties in wine�Margot Paulina, Cécile Miot Sertiera, Lucie Dutilhe, Olivier Claissea, Patricia Ballestraa, Warren Albertina, Axel Marchala, Isabelle Masneuf Pomarèdea , Cédric Delattreb, Guillaume Pierreb, Pascal Dubessayb, Christine Gardarinb, Philippe Michaudb, Thierry Dococ, Joana Coulond, Arnaud Massotd, Amélie Vallet-Courbine, Julie Maupeue, and Marguerite DOLS-LAFARGUEa��a Univ. Bordeaux, EA 4577 Œnologie, INRA, USC 1366, ISVV, Bordeaux INP, 33882 Villenave d'Ornon, France	d Biolaffort, CS 61 611 – 33072 Bordeaux Cedex�b Université Clermont Auvergne, CNRS, SIGMA Clermont, Institut Pascal, F-63000 Clermont-Ferrand, France.	 e. Microflora, EA 4577 Œnologie, ISVV, 33882 Villenave d'Ornon, France �c. UMR 1083, UMR Sciences pour l’Oenologie, INRA, SupAgro, UM1, 2 place Viala, F-34060 Cedex Montpellier	 contact: dols@enscbp.fr 

