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Oxygen is an important parameter in winemaking that can have positive or negative impacts on wine quality. A
controlled oxygen management can lead a wine with good potential for ageing to develop an interesting ageing
bouquet. On the other hand, when oxygen intake is not well controlled, loss of freshness and fruitiness can occur,
and some faulty oxidative notes can appear. Oxidation is thus an ambiguous sensory concept and producers’
representation of oxidation in white wine may be very different depending on the oenological practices linked to
their geographical areas. The main objective of the present study was to evaluate the effect of oenological
practices and environment on wine experts’ mental representations of oxidation. Semi-structured interviews
were carried out with twenty-six French winemakers, half from Burgundy and half from Jura. The results showed
that the winemakers from both regions were quite consensual regarding the sensory dimensions associated with
oxidation but there were differences between the two regions in terms of which types of oxidation they
considered. The idea of premature oxidation was clearly more salient for the Burgundy respondents than for the

Jura ones. Our results stress the context-dependent character of oxidation judgement following wine tasting.

1. Introduction

Oxygen plays an essential role in the evolution of wine, from the
beginning of winemaking to the moment of tasting the wine. Sensory
consequences of oxidation have been the subject of numerous research
studies focusing mostly on the link between chemical compounds and
sensory profile. For example, it was shown that the oxidation of white
wines is characterised by the transformation of aroma compounds,
leading to a loss of freshness and fruitiness, and the apparition of oxi-
dised characters, such as “cooked vegetable,” “hay,” “honey-like,”,
“farm-feed”, “woody-like” and “boiled-potato” (Escudero et al., 2002;
Karbowiak et al., 2009; Silva Ferreira et al., 2002, 2003).

Controlled oxidation can also lead to the development of positive and
complex aromas during relatively long ageing for table wines
(Liberatore et al., 2010). Positive oxidative characters can also appear in
special wines like rancio, Port or flor wines like Sherry or vin jaune
(Martin et al., 1992; Culleré et al., 2007; Milheiro et al., 2020). The
aromas of oxidised wines and flor wines result from different mecha-
nisms. The former results from a chemical oxidation post-bottling that
can take from a few years to several decades depending on the oxidative
stability of the initial wine. Flor wines are the product of a long
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biological ageing under a velum of yeast that develops on the surface of
the wine in presence of oxygen. This velum, which is not formed by the
same yeast strain that carried out the alcoholic fermentation (David-
Vaizant and Alexandre, 2018), protects the wine from oxidation allow-
ing a prolonged ageing period without risking negative effects of volatile
acidity. The final product is a wine with a pronounced golden colour,
typical oxidative aromas like nutty, apples, honey, curry and cooked
fruit and less fresh fruit aromas than the initial Savagnin wine. Some of
these oxidative aromas are close to those characterising normally oxi-
dised white wines (Ugliano, 2013; Silva Ferreira et al., 2003). Moreover,
some of the key aroma compounds are also common, like methional and
phenylacetaldehyde (Culleré et al., 2007; Escudero et al., 2000)
although the concentrations are higher in flor wines (Culleré et al.,
2007) contributing to their typicity along with acetaldehyde and sotolon
(Martin et al., 1992). Considering the diversity of oxidative aromas and
the ambiguity of their contribution to wine quality, oxidation appears as
a multifaceted concept worth studying.

A recent study carried out with wine experts and consumers high-
lighted the ambivalent perception of oxidative characters leading to
either positive or negative feelings (Franco-Luesma et al., 2019). Wines
were spiked with three volatile oxidation compounds (acetaldehyde,
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phenylacetaldehyde and methional) to create different levels of oxida-
tion. Participants were asked to decide whether they would serve the
wine to their friends. A heterogeneity of behaviours going from rejection
to acceptance was observed in the categorisation of oxidised wines
irrespective of the participants’ expertise level. According to the authors
this heterogeneity could be explained in terms of mental representation:
Participants would react based on their conceptualisation of wine
oxidation. In the present study we wanted to go one step further and
explore wine experts’ mental representations of wine oxidation using a
psychological approach. According to Parr (2019) “The key philosoph-
ical change involved in a psychological approach to understanding wine
tasting is a shift in focus from the product, namely wine chemical
composition and sensory description, to emphasise the taster and his/
her interaction with the wine p 231.”.

The study of wine experts’ mental representations is relatively recent
in the scientific literature. Most studies published in the last 20 years
suggest that experts developed wine sensory concepts based on grape
varieties (Ballester et al., 2008), wine colour (Ballester et al., 2009) or
wine origin (Green et al., 2011) through perceptual learning mecha-
nisms. These concepts stored in semantic memory would then be used to
guide further wine tastings (see Parr, 2007 for a review on the cognitive
processes involved in wine expertise). Recently Honoré-Chedozeau et al.
(2017) showed that expert wine representations are flexible enough to
adapt to different types of situations and environments. This flexibility
allows for the adaptation to potential evolutions of oenological practices
and is linked to the experience of wine experts.

Experts’ experience is linked both to their practice or occupation and
to the area in which they work. For example, Otheguy et al. (2021)
showed that wine makers, wine sellers, and wine critics developed
different representations of the diversity of wines from the Beaujolais
vineyard. Along the same lines, Sdenz-Navajas et al. (2021) highlighted
a regional effect on Spanish wine experts’ understanding of the green
character in red wines. Winemakers from DOCa Rioja and DO Somon-
tano descriptions of a green wine emphasises much more the taste
(“excessive sourness™) and trigeminal (“dry” and “astringent™) sensory
dimension than experts from DO Campo de Borja or DO Ribera del
Duero. These differences would be due to distinct technical and sensory
experiences acquired by the experts from the different regions.

Based on these considerations, the main objective of the present
study was to evaluate the effect of oenological practices and environ-
ment on wine experts’ mental representations of oxidation. We carried
out semi-directed interviews with winemakers from Jura and Burgundy
regions. The rationale for comparing these two populations of wine-
makers is that their oenology practices are quite different especially
regarding the production of white wines. Winemaking in Burgundy is
quite classical. It is characterised by malolactic fermentation and usually
oak or vat ageing to obtain white wines with good potential for ageing.
Because of this alleged longevity, one of the main problems with white
Burgundies is oxidation and in particular premature oxidation.

White wine production in Jura is more diverse and includes classic
dry wine from Chardonnay grapes (the most planted in the Jura region),
blends between Chardonnay and flor Savagnin wine (in different pro-
portions depending on the desired style). The most emblematic wine in
Jura is the vin jaune, a flor wine made from Savagnin, which is sub-
mitted to controlled biological ageing during more than six years.
Therefore, Jura winemakers are exposed to a wider variety of levels of
oxidative aromas from a young fresh Chardonnay to an aged vin jaune,
through all intermediate oxidation levels.

Because of these differences in terms of practice, we expected that
winemakers’ representation of the concept of oxidation of white wine
would differ between regions.

More specifically, we expected experts from Burgundy to associate
oxidation to Chardonnay and those from Jura to mainly Savagnin
although they also produce Chardonnay wines. To test this first hy-
pothesis, we started the interview with an association task using the
term “oxidation in white wine” as a prompt. Then, to evaluate the
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flexibility of experts’ representations we focused the discussion on
Chardonnay. This was done mainly to evaluate how the new cue
“oxidation in Chardonnay wine” would be dealt with by experts from
Jura: would they occult the Chardonnay cue and focus on the oxidation
part of the prompt and thus reveal their “stereotypical representations”
or would they generate representational elements closer to those of
Burgundy experts? Since most Jura producers also make Chardonnay
wines, it is possible that in addition to a representation of Savagnin
wines, they also developed a mental representation of Chardonnay wine
which may be somewhat linked to oxidation.

Finally in a third step we introduced the idea of premature oxidation,
an unwanted ageing affecting young wines after bottling (Gabrielli et al.,
2021). This early ageing was first cited in the mid-1990 s and seems to
appear sporadically on all kind of dry white wines at the world level
(Romanet, 2019) but had a particularly strong impact in white Bur-
gundies (Grangier, 2021) probably due to Burgundians claims con-
cerning the high potential for ageing of their whites. Our goal was not to
compare oxidation and premature oxidation but to evaluate how
different cues associated with the term oxidation modify the elements of
representation provided by experts based on their previous experience
with different types of oxidation. Premature oxidation being more
frequently reported in Burgundy than in Jura we expected this concept
to be completely integrated in the representation of experts from Bur-
gundy whereas it might occur more as peripheral elements for experts
from Jura.

2. Materials and methods
2.1. Participants

Twenty-six winemakers (18 men and 8 women) with an average age
of 51 years old (aged between 32 and 72 years old) were interviewed.
They were separated into two groups of thirteen participants according
to the main place of practice of their professional activity. The first
group was composed of winemakers from the Burgundy area and the
second one of winemakers from the Jura area. Ages and number of years
of experience in the wine industry of Burgundy and Jura expert panels
are presented in Table 1. Jura experts tended to be older than Burgundy
ones and had significantly more experience in the wine industry. No
significant difference was found in terms of years of experience in the
study regions (Student t-test, alpha = 5 %).

2.2. Procedure

All interviews were conducted individually, in French, by the first
author. Participants were asked to read an information sheet and sign a
consent form. It was mentioned that interviews would be audio recorded
and that the tapes would be used only for academic research and
guaranteed anonymity of participants. Participants were specified that
the interview concerned their own ideas and that there were neither
right nor wrong answers. They were informed that the interview
involved questions about white wines.

The interview moderator guide included six steps including three
steps related to the representation/definition of oxidation and three

Table 1
Mean values for age and years of experience for the Burgundy and Jura pro-
ducers. Min and Max values are expressed in brackets next to each mean.

Region Age Experience inthe wine Experience inthe
industry region
Burgundy 46.4 22.8 (9-40) 20.5 (2-40)
(32-61)
Jura 54.8 32.5 (13-60) 26.8 (2-60)
(37-72)
Difference p < 0.05 p < 0.05 p > 0.05

(Student test)
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steps linked to the origin and temporality of the oxidation. During the
whole interview, the experimenter used clarification and reformulation
questions to encourage the participants to speak freely and to obtain in-
depth information. Only the steps linked to the representation/defini-
tion of oxidation are presented in this article.

Step 1: White wine oxidation free word association task

First, the experimenter asked participants to indicate all the words
that came to their mind when prompted with the words: terroir,
minerality and oxidation. Only the word oxidation was analysed for
this study, the other words were used as warm-up.

Step 2: Chardonnay oxidation definition task

The interview continued then with a definition task. Participants
received the following instructions: “Could you tell me how you un-
derstand/define the word oxidation when you talk about Chardonnay
wines?”

Step 3: Premature oxidation definition task

Finally, the interview was focused on premature oxidation. If par-
ticipants mentioned the term premature oxidation during the inter-
view, the experimenter asked them to define the premature
oxidation. Otherwise, the experimenter introduced the concept of
premature oxidation with the following question: “For some time now,
in the wine industry, we have been hearing about premature oxidation,
does that mean anything to you?”

After the interview, the participant completed a questionnaire with
demographic questions (gender, age, professional activity, education
level) and information about their wine expertise (type of structure and
location in which they practise their profession, number of years of
experience in the wine industry).

2.3. Data analysis

The audio-recorded interviews were fully transcribed. They were
then grouped to obtain two corpuses corresponding to each group of
wine experts: Burgundy and Jura. Each corpus was divided into three
sub-corpuses (one per task) which were analysed separately. A fre-
quency analysis, a co-occurrence analysis and a thematic analysis were
carried out on each sub-corpus.

2.3.1. Frequency analysis

The goal of this first analysis was to have a first overview of the six
sub-corpuses. It was carried out using the SPAD 9.2 (Coheris, France)
text mining procedure. The combined corpuses were lemmatized (i.e.,
the terms were reduced to their simplest form) and non-informative
words or expressions removed. Word counts were then computed for
each sub-corpus and represented as word clouds. The words included in
each question (e.g. oxidation, white wine for the first task) were
removed from the corresponding word clouds. A Correspondence
Analysis (CA) was finally performed on the sub-corpus*word frequency
table to visualise the distance between sub-corpuses.

2.3.2. Co-occurrence analysis

The goal of the co-occurrence analysis was to explore the structure of
the sub-corpuses. It was carried out using the software IRaMuTeQ
(Interface R for Analyses of Multidimensional Texts and Question-
naires), version 0.7 alpha 2 (Ratinaud, 2009), that runs in R software
version 3.6.3 for Windows (R: The R Project for Statistical Computing,
2020). The procedure used for preparation of each sub-corpus was
similar to that described in Otheguy et al. (2021) and summarised
thereafter. After a lemmatization of the text sub-corpus, word segments
considered as integral words were attached together (e.g. Cote_d_Or,
vin_Bourgogne, oxydation_ménagée). Each sub-corpus was cleaned by
removing adverbs, verbs, prepositive and adverbial phrases to keep only
nouns and adjectives as active words. The frequency of citation of each
word was calculated. Words not cited at least five times were removed
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from the sub-corpus. All uninformative words (e.g. stuff, thing, word,
etc.) were also removed. Each sub-corpus was divided into text seg-
ments, containing 15 words.

Each cleaned sub-corpus was then submitted to a co-occurrence
analysis. This analysis is based on the computation of co-occurrence of
words within each segment, which is then translated into a similarity
tree. This representation permits us to visualise the proximity and re-
lations among selected words. The size of each word is proportional to
its occurrence: The larger the word size, the more the word is cited in the
text. Similarly, the branch’s thickness is proportional to the strength of
the connection between two words: The thicker the branch, the more the
words are cited together in the text segments. The length of the branches
reflects the consensus among experts: The shorter the link, the more
important the agreement between experts. Spatial location of words was
computed using the Kamada-Kawai algorithm (Kamada and Kawali,
1989).

2.3.3. Content analysis

A thematic analysis was carried out independently by two in-
vestigators. First, the two investigators read the transcripts and identi-
fied the main themes used by each group of experts. Then, they
compared their analyses to obtain a list of common themes for each
group of experts. When a disagreement was observed, they -
discussed to seek a consensus. Finally, they selected the most represen-
tative verbatims of each theme.

3. Results
3.1. Frequency analysis

To have a first idea of the vocabulary generated in the three tasks by
the two groups of experts we carried out a frequency analysis of the
cleaned corpuses and represented the results as word clouds
(Supplementary material). In total, 2253 terms were retained after the
cleaning step, 58.3 % of them being generated by the winemakers from
Burgundy and 41.6 % by the winemakers from Jura. The main difference
between the two groups was observed for the white wine oxidation free
word association (14.8 % in Burgundy vs 6.5 % in Jura) and the pre-
mature oxidation definition task (22.7 % in Burgundy vs 13.8 % in Jura).
The proportion of terms retained for the Chardonnay oxidation defini-
tion task was equivalent in the two groups (20.8 % in Burgundy vs 21.3
% in Jura). The concepts of oxidation in white wines and premature
oxidation seem thus to be more evocative for winemakers from Bur-
gundy than for winemakers from Jura.

Observation of the word clouds (Supplementary material) and CA
performed on the frequency counts (Fig. 1) suggests that the concept of
oxidation is not a unified concept. It is modulated both by the experience
of the experts, and the context in which it is used. For the first task, the
three most frequent terms in Burgundy were bottle (23), problem (22),
and aroma (17) whereas, in Jura, they were Jura (23), region (14), and
vin jaune (12). For the second task, the three most frequent terms in
Burgundy were fault (15), Burgundy (14), and bottle (14) and in Jura
Savagnin (21), Jura (20), and fault (20). Finally, winemakers from
Burgundy associated premature oxidation with bottle (38), problem (24),
and oxygen (17) and winemakers from Jura with ageing (21), good (13),
and sulphur (12). The CA showed that the distances between the three
sub-corpuses were greater in Jura than in Burgundy, indicating the
representation of oxidation is less dependent on the context in which the
term is used for the winemakers from Burgundy than for those of Jura.

3.2. Co-occurrence analysis of the corpuses

3.2.1. Task 1: Oxidation in white wines

The similarity trees resulting from the co-occurrence analyses of the
free association task are presented in Fig. 2. Both trees were organised
around two poles: oxidation and wine. For the winemakers from
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Burgundy (Fig. 2a), the oxidation pole was richer and more structured
than the wine pole. Five structured dimensions were associated with the
oxidation pole: the type of wines (white, Burgundy wine, great wine),
premature oxidation (premature, natural), problem (big problem, year,
cork), evolution (maturation, temporality, oxidative) and SO (sulphur di-
oxide dose). No clear dimension emerged from the wine pole, which was
associated with unrelated terms such as bottle, structure, aroma, must,
technique, transfer, oxygen or Chardonnay.

On the contrary, for winemakers from Jura (Fig. 2b), the wine pole
was more developed and structured than the oxidation pole. The wine
pole was composed of two main dimensions: one linked to the Jura area
and the other one describing flor wines, developed under a film of yeast.
The oxidation pole was associated with only a few terms that were not
linked together: chemical, vin jaune, defect and apple.

To sum up, as was already suggested by the word clouds, for Jura
winemakers, oxidation is clearly related to a wine style namely vin jaune
whereas for Burgundian winemakers it is more associated to oenological
phenomena.

3.2.2. Task 2: Oxidation in Chardonnay wines

The similarity trees resulting from the co-occurrence analyses of the
Chardonnay oxidation definition task are presented Fig. 3. Again, a
similar structuration of the trees in three poles “Chardonnay”, “oxida-
tion” and “wine” was obtained for the two groups of participants. For
winemakers from Burgundy (Fig. 3a), the Chardonnay pole was less
developed and structured than the oxidation and wine poles suggesting
that the grape variety is not crucial in the definition of oxidation for
these participants. The wine pole was associated with the term Bur-
gundy showing that they think that oxidation is a topic strongly asso-
ciated with their region. This pole was also associated with some
winemaking parameters such as press, bottle, SO, air, as well as evo-
lution and its sensory impact on freshness and honey flavour. Finally,
the oxidation pole was linked to wine faults in young wines, going up to
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premature oxidation and their associated sensory characteristics: apple
and walnut. A few participants mentioned the opposite phenomenon:
reduction.

Unlike what was observed for the winemakers from Burgundy, the
Chardonnay pole of the winemakers from Jura was richer and more
structured than the two other poles (Fig. 3b). This pole is mainly asso-
ciated to either the style of wine (flor wine) and grape variety (Savagnin,
varietal from Jura) or to characteristic of Chardonnay wine (tradition,
barrel, white). A few winemakers associated Chardonnay to big problem.
The oxidation pole for the Jura winemakers showed simpler ramifica-
tions with some associations to minerality and terroir as well as the notion
of interesting bottle. Again a few winemakers mentioned the idea of a
problem linked to ageing. Finally, the wine pole was associated to sen-
sory terms such as acidity and apple aroma as well as some technical
aspects like oxygen and vat and origin terms like jurassien.

3.2.3. Task 3: Premature oxidation

The importance and connectivity of the trees obtained for the pre-
mature oxidation definition task were rather similar for the two groups
of participants (Fig. 4), however, the content of the poles revealed some
differences. For both groups the wine pole was more developed than the
oxidation and premature poles.

For winemakers from Burgundy (Fig. 4a) the wine pole was mostly
linked to bottle features, and temporality (premox and evolution). This
pole was also associated with terms linked with wine production
(practice, producer, dissolved_oxigen, reduction) and wine aroma (aroma,
aromatic). The oxidation pole was related to the idea of a problem as well
as that of SO, management. Finally, the premature pole was associated
with the issue of oxygen management during bottling, as well as the
notion of cork and fault.

For winemakers from Jura (Fig. 4b), the wine pole was different from
that observed for winemakers from Burgundy. It was associated with the
idea of Burgundy terroir, flor wine and sulphur dioxide. The oxidation
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pole was associated with the notion of a problem like in Burgundy but a
problem that is linked to Chardonnay wines as well as the notion of
grape which was associated with ideas like study and gas. They also
defined premature oxidation as being an early phenomenon that is
linked to ageing. Globally, the more chaotic aspect of the similarity tree
obtained for winemakers from Jura suggests a more diffuse represen-
tation of premature oxidation than that observed for Burgundy
winemakers.

3.3. Thematic analysis

3.3.1. Different types of oxidation in Burgundy and in Jura

As observed in the previous analyses, oxidation is more often
perceived as a problem among winemakers from Burgundy than among
winemakers from Jura. While more than half of the winemakers from
Burgundy associated oxidation in white wine (task 1) to a “problem” or a
“defect”, and even spoke about “fear” (B8), it was considered as a defect
by only a third of the winemakers from Jura (J7, J11, J16, and J27). This
notion of defect seemed more consensual for winemakers from Jura
when they focused on oxidation in Chardonnay wines (task 2), since
more than half of them cited this term. This idea is explained by J3 as
follows: “For me, oxidation on a Chardonnay is a real flaw in the wine (...)
we realized that Savagnin wine could withstand oxidation, because it had the
means to protect and control itself”.

This perception of oxidation as a defect is modulated by a tempo-
rality dimension (see e.g. Fig. 2a). For winemakers from Burgundy,
oxidation may be related to a natural phenomenon due to wine ageing
and seemed to be more accepted than premature oxidation, cited both for
white wines (task 1) and Chardonnay wines (task 2): “if it’s a 50 year old
bottle it is forgivable” (B5), “There is the good one that is normally done on
the ageing of a wine” (B8), “a Chardonnay that has aged very well for 30
years which has small oxidative notes, a little hazelnut that can be just
sumptuous”(B17), “itis natural in a very long term, it is part of the evolution”
(B21).

For winemakers from Jura, oxidation has a more positive connota-
tion linked to the oxidative style of winemaking traditionally used in
their region. In task 1, the wine pole was clearly associated with flor
wines, a type of wine which develop a flor of yeast on the surface,
through managed oxidation “this is a process that we use but in a careful
way with the use of a flor of yeast” (J9) or “a beautiful managed oxidation

which will be provided by yeasts” (J24). Although flor wines were also
mentioned by some winemakers from Burgundy in association with
oxidation in Jura, as expressed by B17: “an oxidation in wine with a flor, it
can be fantastic”, winemakers from Jura have a quite different concep-
tion of oxidation. For them, oxidation in white wines is a deliberate
practice: “there are oxidative maturation methods which are quite common
in the Jura” (J26). They considered this oxidation as “biological” (J4 and
J11), offering a wine with “complexity” (J2, J11) and aromatic diversity,
such as “spicy notes” (J2, J4), “apple” and “walnut” (J4, J24). The grape
variety Chardonnay (task 2) was also associated with flor wines as
illustrated by J24: “in the Jura the oxidation of Chardonnay wines, when it
is wanted and worked will give interesting things” and J13 “we worked on the
oxidation on both Savagnin and Chardonnay” (J13),

3.3.2. Sensory dimensions associated with oxidation and premature
oxidation

In all similarity trees, oxidation was associated with sensory de-
scriptors. Winemakers from Burgundy used the same terms to describe
oxidation independently of the context. These terms describe the visual
aspects of the wines, in particular their colour: “orange” (B1, B17) or
“yellow” (B20) or their loss of “colour” (B12) as well as their aromas:
“apple” or “bruised apple” (B1, B6, B8, B19, and B21), “honey” (B1, B6,
B15, and B17), “nut” (B10, B12, and B19), “caramel”, “dried grape” and
“beeswax” (B1, B17), “oxidised apricot” (B6), or “bruised pear” and “curry”
(B8). A “loss of freshness” (B6, B12) was also mentioned when they
talked about oxidation in Chardonnay wines.

Compared with winemakers from Burgundy, winemakers from Jura
generated less sensory terms. They tended to use shared descriptors,
such as: “apple” (J4, J9, and J24), “wax” (J9) or “honey” (J7 and J9) as
well as some idiosyncratic terms such as “Heaviness and bitterness [...] a
decrease of wine body” (J2), “maderised aromas” (J3), “a golden colour
[...] bruised apple” (J4) and “ripe fruit” (J7). Unlike what we observed for
Burgundy, only one winemaker from Jura described the sensory profile
of premature oxidation in wines as a loss of “aromatic freshness” (J4).

3.3.3. Premature oxidation: A concept more salient in Burgundy than in
Jura

For the tasks related to white wine oxidation (task 1) and Char-
donnay oxidation (task 2), the term premature appeared only on the
word clouds and the co-occurrence trees of the winemakers from
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Burgundy. This term was spontaneously cited by eight winemakers from
Burgundy and only one from Jura. This observation revealed the
importance of the relationship between premature and oxidation in the
mental representations of the winemakers from Burgundy. Premature
oxidation was spontaneously described as an early and negative evolu-
tion of the wine as illustrated by participants B5: “premature oxidation
after a year or two years of bottles, it’s illogical” and B8: “premature
oxidation, that is to say that even once after 6 months [...] the wine is on the
decline”. This phenomenon was strongly associated with the region and
the wines of Burgundy: “big problem in Burgundy wines” (B8), “some white
Burgundy wines [...] were oxidised very very quickly” (B15). For the pre-
mature oxidation definition task (task 3), some winemakers from Bur-
gundy specified that “all wineries have been affected, even the most
prestigious” (B1).

With one exception, winemakers from Jura did not mention spon-
taneously the term of premature oxidation. For task 3, almost a third of
winemakers from Jura had not heard of this term before. Some of them
used the expression premature ageing rather than premature oxidation (J4,
J11, J23 and J26) as seen in the similarity tree (Fig. 3b). However, the
winemakers from Jura who were aware of the concept of premature
oxidation, associated premature oxidation to Burgundy wines and like
Burgundy winemakers define it as an early evolution of the wines:
“deviations in young wines” (J26) or “after a year or even two years, it is still
early oxidation” (J9) which lead to defected wines, “that seem tired”
(J11), or that “do not hold after bottling” (J27).

4. Discussion

Our main goal was to compare how French winemakers from two
different wine regions (Burgundy vs Jura) conceptualised the notion of
oxidation in white wine. From a sensory point of view, oxidation is a
rather ambiguous term as it can have both a positive and a negative
connotation depending on the overall context. The same olfactory pat-
terns might be subjectively interpreted as a fault or a quality, somewhat
like in the case of bistable visual perception (the same image can be
perceived as a young or an old lady). Previous experience might create
expectations which influence the interpretation of ambiguous sensory
patterns via different mental representations. In the case of wine, the
same sensory information, for instance honey aromas, can be interpreted
differently depending on the information given to the tasters (e.g. the
vintage of the wine). Honey can be judged as faulty in a young wine
whereas it is expected and considered as positive in an older wine.

In this work, we hypothesised that winemakers coming from two
wine areas with different oenological practices regarding wine oxidation
would attach different meanings to the concept of oxidation. More
specifically we expected winemakers from Jura to have a more positive
view of oxidation than winemakers from Burgundy. A simple frequency
count of the terms associated with the prompt “white wine oxidation”
showed that it was indeed the case. For winemakers from Burgundy,
“oxidation” triggers the idea of a problem whereas it evokes the idea of
wine making or wine style in Jura. Oxidation was globally perceived as a
fault more often in Burgundy than in Jura. Winemakers from Burgundy
had also a more complex representation of oxidation with a clear
distinction between “oxidation”, which may be perceived as positive,
and “premature oxidation” clearly perceived as negative. Even though
premature oxidation has had a lot of visibility for Burgundy wines
(Meadows and Barzelay, 2018), this phenomenon affects many wine
regions in the world as evidenced by the large number of publications
from different countries on the topic (see Oliveira et al, 2011 for a re-
view). The notion of premature oxidation did not seem to be integrated
in the representation of oxidation developed by winemakers from Jura.

These conceptual differences can be explained in terms of everyday
practices and the goals associated with these practices. In terms of daily
winemaking practices there are clear differences between the two re-
gions in particular concerning the elaboration of flor wines. Moreover,
the objectives in terms of wine style are also quite different, even
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concerning Chardonnay wine, on one hand because Chardonnay from
Jura (with some exceptions) are generally made in a fresh style meant to
be drunk young and, in the other hand, because of the emergence of flor
wines made from this grape variety in the Jura. Previous studies have
interpreted the effect of practices on the development of wine repre-
sentations by experts in terms of perceptual learning (Honoré-Chedo-
zeau et al., 2019; Parr, 2019). Perceptual learning can be defined as an
increase in the ability to extract information from the environment
because of practice and experience with stimuli coming from this
environment (Gibson and Gibson, 1955). Thus, an essential feature of
perceptual learning is to reflect the effect of experience and exposure to
stimuli. The differences observed in our study in terms of mental rep-
resentations between the two groups of wine experts could be explained
by the fact that both groups did not pay quite the same attention to the
phenomenon of oxidation due to the environment in which they work.
This could be related to attentional weighting mechanisms (Goldstone,
1998) that developed with their familiarity with certain types of wine.
According to Goldstone (1998) attentional weighting can be seen as an
adaptation of perception for a task or an environment by an increase in
attention for relevant perceptual dimensions and characteristics and/or
a decrease in attention for irrelevant dimensions and characteristics.
This interpretation is in line with a recent study by Otheguy et al. (2021)
showing that different kinds of wine experts (wine producers, wine
writers and wine sellers) had different mental representations of the
Beaujolais Pierres Dorées category. The authors explained these differ-
ences in terms of training, professional practices and goals concerning
these wines. The kind and amount of training have also been linked to
odour sensitivity by Tempere et al. (2011). The authors explored the
diversity of detection thresholds for key wine-related compounds using a
large and diverse expert panel (oenologists, wine growers, wine mer-
chants, wine brokers). The results showed a greater sensitivity to diac-
ethyl and ethylphenols by the experts that had academic degrees on
wine tasting over the rest of the experts.

Different kinds of expertise or different wine environments can result
in different ways in assessing the potential negative impact of oxidation
on wine quality. One important element that emerged from our results is
the temporality or the moment in which the oxidative attributes start
appearing. Although it is generally admitted that quality judgments are
contextual rather than universal, in the case of wine oxidation it seems
that contextual information is critical to properly judge the quality of the
wines. Knowing the age of the wine or the goal of the producer seem
necessary information to assess whether perceived sensory signals
match the expected sensory characteristics. This raises the question of
the use of blind tasting when judging, for instance, wines from different
vintages. This is an important question to be investigated in future
research.

5. Limitations

A limitation of this study was that the task itself narrowed down
participants’ responses to Burgundy Chardonnay and flor Savagnin from
Jura, which limits the generalisability of our findings. However, for the
first question, which was aimed to white wine oxidation in general
(regardless varieties or regions), participants spontaneously narrowed
their answers to these two types of wines, leaving aside other rising
types of wines like Aligoté with oak ageing, or Savagnin without flor
ageing highlighting the weight of these wines in their representations.
Another limitation was the moderate size of the respondent groups for
each region which prevents accessing a more diverse and nuanced
conceptualizations of white wine oxidation.

6. Conclusion
Our study has shown that oxidation, as a sensory concept, is much

more ambiguous than what is suggested in oenology manuals. Wine
tasters’ mental representations of oxidation are strongly modulated by
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their experience and arguably, by the available information concerning
the samples being tasted as vintage or expected wine style. An important
aspect regarding the oxidation problem is to understand the potential
causes in terms of winemaking process. This issue is out of the scope of
this study and will be the subject of a further study.
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