
INTRODUCTION
Chitosan, associated with the enzymatic preparation (Oenobrett®) is one of the rare product able to fight against the proliferation of B. bruxellensis, but the underlying mechanisms of its action
are still somewhat unknown. In certain microorganisms, membrane depolarisation occurs1 (associated with metal chelation) and as a consequence prevents cell growth and even triggers cell
death. However, little research has been dedicated to the action of chitosan on microorganisms of oenological interest. Consequently, images were taken with a transmission Electron
Microscope to better understand the action of chitosan on the cell membrane, both in a model media and naturally contaminated wines. At the same time, a study on the persistence of
chitosan action has been conducted to better understand the application of this product (which has a very quick action) over time. For this, the wines treated with Oenobrett® were artificially
contaminated with B. bruxellensis and their population as well as the production of volatile phenols was monitored.

RESULTS
❶ Microscopic observations of the effect of Oenobrett® on the populations of B. 
bruxellensis. 
In model media, before treatment B. bruxellensis cells had good cellular integrity, a visible cell
wall and plasma membrane, as well as cell organelles in a good state. Eight days after
treatment, large clusters corresponding to chitosan are visible, associated with structures,
without cell wall or membrane, that look like agglomerates of subcellular structures (Figure 1).
In these conditions, chitosan leads to total cell destruction and under all slides visualised,
intact cellular structures were not able to be observed. In the wine before treatment, the
cells demonstrate a viable cell structure (Figure 2), and the first day of treatment while the cell
walls are still visible, the intracellular space is heavily perturbed and the subcellular
structures are completely disorganised. This effect is reinforced after 4 and 8 days of
treatment.

❷ Evolution of B. bruxellensis population in a wine 
treated with Oenobrett.  Impact of re-
contamination.

The un-treated control populations was never bellow
103 CFU/mL and the concentration of volatile
phenols was multiplied by 7 in 4 months. The
treatments, either physical (filtration) or chitosan-
based, allowed for the elimination of B. bruxellensis
in a rapid and almost absolute manner. However, the
trials that were filtered were spontaneously re-
contaminated, indicating that the residual cells can
develop and produce volatile phenols (Table 1). The
treated wine demonstrated an increase in
population, which could correspond to cells present
in the lees, but nonetheless able to synthesise
volatile phenols. In the trials that were treated and
then re-contaminated after 2 months, the
populations were able to implant successfully, but
were not able in the case of this experiment to
produce volatile phenols. Similar results are
generally obtained with recontamination after 1
week and 1 month of treatment.

Sum of ethyl-4-phenol and 
ethyl-4 guaiacol (µg/L)

Untreated wine (Control) 2252

Sterile filtered wine (0.45µm) 1631

Wine treated with  100 mg/L of Oenobrett®, 
not recontaminated 280

Wine treated with 100 mg/L of Oenobrett® 
and recontaminated after 2 months 300

Table 1: Concentration of et hyl- 4- phenol and
ethyl-4-guaiacol after 4 months
of storage of the wines

CONCLUSION
From the first day of treatment with Chitosan, whether in wine or model wine, the intracellular organisation of B. bruxellensis
is greatly perturbed, without any intact organelles. Furthermore, the cell walls and membrane were observed to progressively
disappear, leaving only skeleton structures visible by microscope. Microscopic observations also indicate that chitosan forms
large particles that drop out quickly. The study demonstrates that the product has a prolonged effect of at least 4 months.
This effect could be directly correlated to the presence of fine particles that also have a direct activity on B. bruxellensis, and
indirectly influence the composition of the wine, creating unfavourable conditions for the development and metabolic activity
of this yeast. Oenobrett® until now has only been used in a curative application, can also be used in a preventative application
directly acting on the proliferation of B. bruxellensis.
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Figure 1: Effect of OENOBRETT® on Brettanomyces
bruxellensis cultivated on YPD media not treated (top
and bottom left), treated with 100 ppm of OENOBRETT®
after 8 days (top and bottom right)
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Figure 3: Evolution  of the populations of B. bruxellensis in the case of a wine left on 
Oenobrett® (Laffort) over 4 months and artificially recontaminated after 2 months.
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Figure 2: B. bruxellensis cells in a wine naturally
contaminated, with and without Oenobrett®
treatment 100 ppm and observed after 1, 4 and 8
days of treatment.

Materials and Methods
Yeast strains, wines and model wines
The strain of B. bruxellensis IOEB 1120 (CRB Œnologie, ISVV, Bordeaux) was selected for use and
cultivated in YPD broth. The contaminated wines were treated with OenoBrett® (Laffort) at a dosage rate
of 100 mg/L .
Microbiological and volatile phenol analysis
The populations of B. bruxellensis were cultivated and counted on the selective media MIL-BRETT
(SARCO). 4-ethyl-phenol and 4-ethyl-guaiacol were carried out by SARCO laboratories (SARCO, Bordeaux,
France), by SBSE-GS-MS.
Observations by Transmission Electron Microscopy
The samples were prepared by cryofixing at a high pressure, followed by the freeze-substitution process.
The fixed cells were then viewed at the Bordeaux Imaging Centre using a transmission electron
microscope (H7650, Hitachi, Tokyo, Japan) at 80 kV.
Protocol implemented to study residual chitosan
A wine containing an initial population of 4,8.104 CFU/mL of B. bruxellensis and a concentration of 4-ethyl
phenol and 4-ethyl-guaiacol of 332 µg/L was treated with 100ppm of Oenobrett® (Laffort, France). One
fraction was conserved and not treated. The treated wine was regularly re-contaminated with cells of B.
bruxellensis (10 to 50 cell/mL final), 8 days, 1 month and 2 months after treatment. The untreated wine
was separated from the two other fractions, one control being kept until observing the initial growth of
B. bruxellensis, the other control being filtered on a 0.45µm membrane to the point where one could
observe the effect of an alternative treatment.


