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WORLD PRODUCTION OF PETILLANT NATUREL SPARKLING
WINES, TECHNOLOGIES AND TRENDS

Pét-Nat (Petillant Naturel) is the oldest type of sparkling wine from France, which is produced by the
Ancestral method, and precedes the appearance of champagne. Currently, these wines are becoming the most
popular trend in the winemaking industry, attracting attention for their naturalness, authenticity and lack
of complex technological processes. Purpose: to analyze the state and prospects of the world production of
sparkling wines of the Pét-Nat type, to characterize innovations in the technology of their production. The
methodological basis was a meta-analysis, which involved searching for scientific articles on the relevant
topic, a comparative and descriptive analysis of world production and a generalization of the results of various
studies on technologies and trends in the production of sparkling wines of the Pét-Nat type. The EU remains
the main producer of Pét-Nat, accounting for 70-80% of world production, with Italy and France leading
the way, so since 2020, imports of Pét-Nat to the EU have been decreasing and remained at a stable low
level until 2024. The disadvantages of the Ancestrale method are the difficulty of controlling the fermentation
process and ensuring full stability and reliability, and the «capriciousness» of the technology. The advantages
include that it is relatively inexpensive, simple, flexible, as it can be used in home winemaking and industrial
conditions, but at the same time it has many risks and is difficult to control. This confirms the relevance
of developing a methodology for producing Pét-Nat wines and finding ways to improve control of the
technological process. The decisive factors for ensuring the stability of the production process and obtaining
high-quality and authentic Pét-Nat wine are the chemical composition of the must, fermentation management
and a clear bottling protocol. Grape varieties such as Riesling, Albarino and Pinot Noir, and among the hybrid
varieties — Catawba, Diamond and Marquette are traditionally used in the Pét-Nat wine technology. The key
differences between Pét-Nat wine and traditional sparkling wines that determine the quality of these wines are
higher acidity, low carbon dioxide content, a wide palette of taste and aromatic characteristics towards the
predominance of fruit, tropical and floral aromas, the content of residual sugar, which is influenced by specific
features of the production process (for example, the absence of secondary fermentation under pressure, aging
on the lees, the absence of disgorging). Pét-Nat has the potential to meet the needs of consumers who value
naturalness, minimal intervention in the technological process and authentic taste, which creates significant
opportunities for the further development of this category of wines in Ukraine and the world.
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Formulation of the problem. Sparkling wine of
the type Pét-Nat (Petillant Naturel), from the French
«naturally sparkling» has become one of the most
popular trends in the modern world of winemaking.
This type of wine attracts attention with its natural-
ness and natural taste, the absence of complex tech-
nological processes, authenticity and the absence of
food additives in the recipe.

Pét-Nat is considered the oldest form of spar-
kling wine production in France, which precedes the
appearance of champagne. One of the hypotheses of
the emergence of Pét-Nat wines suggests that wines
in the naturally cool regions of France underwent pri-
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mary fermentation before the onset of winter, when
the decrease in temperature naturally stopped the pro-
cess. Not knowing that fermentation was incomplete,
winemakers bottled the young wine, and with the
return of warmer temperatures in the spring, fermen-
tation resumed inside the bottle [1].

The technology of this wine is based on the Ances-
tral Method (la méthode ancestrale), which includes
one primary fermentation that begins in the tank and
ends in the bottle. The result is a wine with sediment,
which retains natural carbon dioxide and has a differ-
ent content of residual sugar. The disadvantages of
the traditional Ancestrale method are the difficulty of
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controlling the fermentation process and ensuring full
stability and reliability of the process, "capricious-
ness", instability of the parameters of the process of
obtaining and the quality of the finished product [2].

But sparkling wines produced by the Ancestrale
method, despite a significant number of risks, are
now gaining an increasing percentage of the spar-
kling wine market, where there is a reformatting of
the assortment towards preserving the natural prop-
erties of the raw materials and increasing demand for
Pét-Nat. Therefore, a detailed study of the production
process of these wines is a relevant issue of our time.

Analysis of recent research and publications.
Since 2021, there has been a noticeable increase in the
production of Pét-Nat worldwide. This development
is mainly due to small and medium-sized wineries
adapting traditional French techniques to local con-
ditions. The demand for this type of sparkling wine
is growing rapidly among consumers, especially dur-
ing the summer season. The contributing factors to its
popularity are naturalness, minimal process interven-
tion and light, refreshing organoleptic characteristics
that distinguish Pét-Nat from traditional sparkling
wines. The EU remains the main producer of Pét-
Nat, accounting for 70-80% of global production,
with Italy and France leading the way, so since 2020,
imports of Pét-Nat into the EU have been decreasing
and are of a consistently low value until 2024 [3, 4].

Among the new producing developing countries, it
is worth noting the United Kingdom, Portugal, Brazil
and Australia. In 2023, EU production decreased by
approximately 8%, with Italy, France and Germany
remaining the main producers. But in the export situ-
ation, we can see that, starting from 2021, there was
an increase of almost twofold and remains at the same
level until 2024, despite the decrease in production
volumes [4].

The method of production of sparkling wines Pet-
Nat Ancestrale has several important stages:

1. Selection of raw materials — the fruits are har-
vested at the most optimal moment of maturity. This
is important to obtain a balance between acidity and
sweetness.

2. Primary fermentation — the grape must is fer-
mented naturally in tanks until a sufficient amount of
natural sugar remains in the wine.

3. Bottling — unlike the traditional method of pro-
duction of sparkling wines, where yeast and sugar are
added before the second fermentation, in the case of
Pet-Nat this is performed at the beginning of the pro-
cess. The drink is bottled before the primary fermen-
tation is complete, so it is simply continues directly in
the bottle. Since the wine still contains residual sugar,

the fermentation process proceeds naturally without
adding of tirage liqueur, until the yeast cells have pro-
cessed all the sugar.

4. Corking — the bottles are corked, and the fer-
mentation process continues, forming carbon diox-
ide. It should be noted that sparkling wines of the Pet-
Nat type often have a natural sediment, which is the
result of the vital activity of residual yeast and is an
indicator of their naturalness. Usually, the wine is not
disgorged, so there is a sediment of spent yeast at the
bottom of the bottles. Nevertheless, some winemak-
ers disgorge their Pet-Nat to make it look more under-
standable and attractive to consumers and to reduce
an excess pressure when it is needed.

5. Aging — sparkling wines of the Pet-Nat type do
not require long aging. They are usually ready for
consumption within a few months after bottling.

The advantages of this method are that it is rela-
tively inexpensive, simple, and flexible, as it can be
used in home winemaking and industrial settings, but
it has many risks and is difficult to control.

Despite the simplicity of Pét-Nat production
using the Ancestrale method and the lack of signif-
icant material resources, producers in practice face
many problems, including the lack of scientifically
sound data on the correct choice of raw materials, the
influence of individual factors on the technological
process and wine quality. In addition, there is little
information on general theoretical approaches to
organizing the production of Pét-Nat wines using the
Ancestrale method. Generalizing existing data on the
criteria for assessing the suitability of raw materials
for use in Pét-Nat wine technology will help produc-
ers improve the quality of Pét-Nat wine, effectively
organize the production process and expand the
range. The described factors confirm the relevance of
research in this direction.

Task statement. The purpose of the research is
to analyze the state and prospects of the world pro-
duction of sparkling wines of the Pét-Nat type, to
characterize innovations in the technology of their
production.

Research objectives:

— to conduct an information search for current
information on the world production of sparkling
wines of the Pét-Nat type;

— to conduct an analytical review of scientific and
technical information on innovations in production
technology and trends in the development of the mar-
ket of sparkling wines of the Pét-Nat type.

Analytical methods were used in the research, as
well as methods of cause-and-effect analysis and log-
ical generalization. The methodological basis of the
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research was chosen as a meta-analysis, which pro-
vided for the search for scientific articles on the rele-
vant topic, a comparative-descriptive analysis of the
world production of sparkling wines of the Petillant
Naturel type and a generalization of the results of var-
ious studies on technologies and trends in the produc-
tion of sparkling wines of the Petillant Naturel type.

At the first stage of the study, a search for relevant
scientific literature was conducted, focusing on arti-
cles published in the period 2012-2025 and indexed
by the international scientometric databases Scopus,
WoS, based on the following code:

— TITLE-ABS-KEY («sparkling wines» AND
«Petillant Naturel» AND «production of sparkling
wines Petitlant Naturel» AND «Ancestrale»);

— AND (LIMIT-TO (LANGUAGE,
lish»))).

Information from databases, including PubMed,
CrossRef, etc., was also analyzed.

The search resulted in 70 publications, after ana-
lyzing each article and clarifying the direction of the
research and the availability of the necessary results,
the sample for meta-analysis was limited to 21 orig-
inal articles. The frequency of displaying articles on
the research topic, according to the search code and
the results of the extended analysis, in individual
journals ranged from 3 to 1 unit. The number of jour-
nals, each of which published more than 3 articles for
the study period 2012-2025, was 2 journals.

Outline of the main material of the study. The
term «Pét-Nat» is usually used to describe a sparkling
wine with a lower carbon dioxide level than tradi-
tional champagne.

A new direction in the development of Pet-Nat
carbonated beverage technologies is sparkling ciders.
Quality assessment of natural sparkling Pet-Nat
ciders made in the traditional Ancestrale method from
different varieties of Croatian apples showed that the
pH value, color, aromatic and sensory profile of the
final product varied significantly depending on the
variety, confirming the importance of choosing the
right variety of raw materials [2, 5].

The traditional grape variety used to make Pét-Nat
in France is Mauzac (Blanquette), which is charac-
terized by a characteristic taste of dried apple peel.
The domestic and global alcoholic beverage market
is experiencing an increase in the popularity of spar-
kling wines of the Pét-Nat type, the technology of
which uses fruit and berry raw materials, in particular
cherries, apples, etc.

Ukrainian Pét-Nat producers mostly focus on cre-
ating white wines from local grape varieties such as
Tsytronnyi Maharacha, Sukholimanskiy white and

«Eng-
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Telti-Kuruk, and also use European varieties such
as Muscat Ottonel. Pinot Noir and Merlot are most
often used for the production of rosé Pét-Nat wines,
which provide a wide range of aromas and flavors in
the final product [6, p. 2370-2371].

Studies of the technological features of the pro-
duction of sparkling wines of the Pétillant Naturel
type, made using the Ancestrale method from Muscat
Ottonel and Pinot Noir grapes, have shown that Pét-
Nat wines are characterized by lower acidity, higher
levels of residual sugar, more pronounced fruity and
floral aromas, greater richness and the presence of
creamy notes due to prolonged contact with the lees.
In contrast, sparkling wines made using the tank
method are characterized by higher acidity, lower car-
bon dioxide content and a less pronounced flavor pro-
file. The results highlight significant sensory differ-
ences between experimental samples, driven by both
technological factors and grape varietal characteris-
tics, and confirm the great potential of Pét-Nat pro-
duction in meeting the demand of consumers seeking
natural and authentic wines [7, p.295-298].

Other studies have shown that sparkling wines
produced by the Ancestrale method were more het-
erogeneous than sparkling wines produced by the
tank method, as some of them showed higher internal
pressure, turbidity, color intensity and gas content.
These differences are probably due to the fact that
the Ancestrale sparkling wine production protocol
does not have a clearly developed methodology, as
for traditional sparkling wines produced by the tank
method.

Scientists note the sensory profile of sparkling
wines produced by the Ancestral method and are char-
acterized by an enhanced floral and citrus aroma, an
intense yellow color, creaminess, and fullness of taste
due to a wider spectrum of volatile ester compounds.
It was concluded that the efficiency of this method is
higher, since it is possible to produce a product faster
with fewer stages, compared to the Charm method
and artificial gasification [8, p. 324-327].

The search for the optimal yeast strain for obtain-
ing high-quality sparkling wines without yeast notes
showed that wines made with the Odessa Black-SD13
yeast strain received the highest tasting scores. They
contained a higher amount of phenolic substances
(1103 mg/dm?®), dyes (275 mg/dm?) and a higher color
intensity (1.614). This yeast strain provided intensive
fermentation of sugars and a large amount of bound
CO, (up to 24.93%) [9, p. 2080-2085].

Thus, the determining factors for ensuring the
stability of the production process and obtaining
high-quality and authentic Pét-Nat wine are the
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chemical composition of the must, fermentation man-
agement and a clear bottling protocol.

Grape varieties such as Riesling, Albarino and
Pinot Noir, and among the hybrid varieties — Catawba,
Diamond and Marquette are excellent for the produc-
tion of Pét-Nat. The main requirements for the raw
material are bright acidity and a lower amount of phe-
nols. But greater requirements are placed on the qual-
ity of the must from which the wine will be made [10].

In general, the characteristics of the must that
ensure high wine quality are: high acidity, low tannin
content and sufficient YAN (yeast-assimilable nitro-
gen). It is known that CO, content and acidity have
a synergistic relationship: carbonation slightly acid-
ifies the wine, and acid helps to harmoniously inte-
grate carbonation, which is why usually high acid
grapes are often more privileged. A titrated acidity
value of 8—12 g/ of tartaric acid is usually the opti-
mal range [11].

Tannins increase the undesirable astringency of
the wine, so their amount should be limited. Tannin
extraction can be minimized by limiting the contact
time between crushing and pressing. If the juice is
excessively astringent, excess tannins can be removed
by clarifying the protein with egg white, skimmed
milk or gelatin.

YAN is the chemical parameter that most influ-
ences the state of fermentation. If the YAN is low,
fermentation is inhibited and automatically spoils the
quality of the wine. If the YAN is high, fermentation
can proceed too quickly, with the residual sugar being
a source of nutrition for wild yeasts that cause wine
spoilage. The optimal value of YAN depends on the
yeast strain and fermentation conditions, but tradi-
tionally, within 100-200 ppm, fermentation is fully
ensured.

It can be stated that, at the rate of 0.5 to 0.6% vol
per °Brix to be fermented, the ideal initial sugar level
for Pét-Nat is 15-25°Brix. [12, 13].

The pressure indicator can be used to regulate the
fermentation process. When the internal pressure in the
bottle approaches 6 atm, the vital activity of the yeast is
inhibited and fermentation stops, leaving any remain-
ing sugar unfermented, which can be used to stabilize
the taste properties of the wine with higher acidity.

It is definitely necessary to ensure the authenticity
of Pét-Nat wine at the expense of the natural micro-
flora of the raw material, without the introduction of
commercial yeast strains. But there is no doubt that the
use of commercial yeast is one of the ways to ensure
the stability of the process and the quality character-
istics of the wine. Having studied the characteristics
of yeast strains in advance, it is possible to adjust and

predict the course of the technological process. In the
production of sparkling wines, the classic strains are
Lalvin EC-1118, Prise de Mousse. EC-1118 meets
all the requirements for yeast strains for this technol-
ogy: high resistance and low nitrogen demand, stable
fermentation speed, compact sedimentation and cold
resistance [14-16].

It is necessary to carefully control the speed and
temperature of fermentation. If fermentation occurs
too quickly, it can be slowed down by cooling the
medium to 10-13°C (50-55°F).

The correct timing of bottling, the use of spray
additives and the use of quality bottling containers
play a significant role in shaping the organoleptic and
visual profiles of Pét-Nat wines, as they affect the level
of carbonation and residual sugar in the finished wine.

An additional benefit of chilling the wine to stop
fermentation before bottling is the stabilization of tar-
trates. If tartrates are not effectively stabilized, they
can settle in the bottle, which can lead to gushing —
excessive bubble formation.

The addition of a bentonite suspension at a con-
centration of 100-300 ppm before bottling has a pos-
itive effect on the clarity and stability of the finished
product, promoting compact settlement of spent yeast
[17,18].

Pét-Nat wines should be bottled in champagne
bottles, ensuring tightness. Since the pressure in the
wine can reach 6 atm (provided that it was bottled at
a strength of 2.4-3°Brix or higher), using an airtight
bottle is the most reliable way to prevent excessive
fermentation of the wine [19].

After bottling, aging the wine at a temperature of
10-16 °C (50-60 °F) for 1-2 months finally com-
pletes the fermentation and the wine is ready for con-
sumption.

Thus, the key differences between Pét-Nat wine
and traditional sparkling wines are higher acidity, low
carbon dioxide content, predominance of fruity and
floral aromas, and residual sugar content, which are
influenced by specific features of the production pro-
cess (e.g., no secondary fermentation under pressure,
aging on the lees, no disgorging) [20, 21].

Conclusions. The reformatting of the structure of
the sparkling wine range towards preserving the nat-
ural properties of raw materials, naturalness and the
status of «Clean Lebel» has led to the growth of the
popularity of Pét-Nat wines.

An analytical review of scientific and technical
literature confirmed that Pét-Nat sparkling wines pro-
duced by the Ancestral method lead to the creation of
a product with unique sensory characteristics, differ-
ent from traditional sparkling wines produced by the
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Charmat method. And the use of non—traditional raw
materials contributes to the expansion of the range of
such wines.

Pét-Nat has the potential to meet the needs of
consumers who value naturalness, minimal interven-
tion in the technological process and authentic taste,
which creates significant opportunities for the further
development of this category of wines in Ukraine and
the world.

The method of production of Pét-Nat Ancestral is
simple, inexpensive, but the «spontaneity» of the pro-

cess and the lack of control of key stages of the tech-
nological process cannot guarantee stable wine qual-
ity. Therefore, the «unpredictability» of the quality
indicators of the finished wine inhibits the industrial
development of Pét-Nat wines and limits the appli-
cation of the technology only to home conditions or
small-scale enterprises. This confirms the scientific
novelty of the chosen direction of research, namely,
the development of a methodology for the production
of Pét-Nat wines and the search for ways to improve
control of the technological process.
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Kogpau O.1. CBITOBE BUPOBHUIITBO ITPUCTUX BUH TUITY IET-HAT (PETILLANT
NATUREL), TEXHOJIOT'Ti TA TEHAEHIII

Pét-Nat (Petillant Naturel) ¢ uaiioasuiwum euoom icpucmux eun y @Ppanyii, sKuti 6u20mMoGIAEMbCs
Memooom Ancestrale ma nepedye nosasi wamnancokozo. Huni yi éuna cmaroms HaunonyiapHivuum mpeHoom
y eany3i 8UHOpPOOCMSBA, NPUBEPMAlOdU y8azy CE0€I0 HAMYPANbHICIIO, A8MEHMUYHICII0 Mma 8i0CYMHICIIO
CKIAOHUX MeXHON02IYHUX npoyecis. Mema: npoananizysamu cman ma nepcnekmusu Ceimoeo2o UpOOHUYmMaEa
iepucmux eun muny Petillant Naturel, oxapaxmepuzysamu innosayii 6 mexnonocii ix eupoornuymea. Memoou.
Memodonoziunorw ochogoro Oye mema-ananiz, wo nepedda4as NOULYK HAYKosux cmamell 3a 8iON0GIOHOIO
MeMamuKor, HOPIGHANbHO-ONUCOBULL AHANI3 C8IM08020 BUPOOHUUMBO MA Y3d2AlbHEeHHs pe3Vibmamis
Pi3HUX 00Cni0dCceHb U000 MexHoa02il ma menoenyii eupodonuymea iepucmux eur muny Petillant Naturel.
Pesynomamu. €C 3anumaemscsi ochosnum eupobnuxom Pét-Nat, na saxuti npunadac 70-80% ceimosoco
supoonuymea, npuvomy nioepamu € Imanis ma @panyis, momy nouunarouu 3 2020 poky imnopm Pét-Nat
0o €C 3uudicyemovcss ma mae cmadinbno Huzvke 3uavenus 00 2024 p. Hedonikamu memoody Ancestrale e
CKILAOHICMb KOHMPOTIO npoyecy bpooilHs ma 3abe3neuenHs NoGHOI MIipolo cmaditbHOCmi ma HAJIIHOCMI,
«MpUMXAUBICMbY MexHon02ii. /o nepegaz Hanexcums me, wo 8iH 6i0HOCHO He3aMPaAmMHUL, NPOCMUL, 2HYYKU,
OCKINIbKU 1020 MONCHA BUKOPUCMOBYBAMU 8 OOMAUWHbOMY SUHOPOOCMEI A NPOMUCTIOBUX YMOBAX, dlle Npu
ybomy 8iH Mac bazamo pu3suKie i 1020 cK1aoHo KoHmpomosamu. Lle niomeepoaicye akmyanvHicms po3pooKu
Memooonoeii supobrHuymea eun Pét-Nat ma nowyk cnocobig nokpauyeHHsa KOHMpPOuo MexHON02iUHO20 NPpoyecy.
Busnauanvuumu gaxmopamu 0ns 3abesnewenHs cmadilbHOCMi npoyecy BULOMOBIEHHA Md OMPUMAHHSL
AKicH020 [ aeémenmuyno2o euna Pét-Nat € ximiunuti ckiad coky, ynpaeuninus ¢hepmenmayicio ma 4imxuil
npomoxon posznugy. Copmu eunoepady, maxi ax Pucnine, Anvbapinvo ma Ilino Hyap, a ceped 2ibpudnux
copmie — Kamasba, /laiimono ma Mapxemm mpaouyiiino 8uKopucmosyroms 6 mexuonocii euna Pét-Nat.
Krrouogi siominnocmi misic eunom Pét-Nat ma mpaduyitinumu igpucmumu UHAMU, WO BUSHAYAIOMb SAKICHb
Yux UH € 8UWA KUCTIOMHICMb, HU3LKULL 6Micm OIOKCUOY 8y2lleylo, UpOoKa NAlimpa cMaKo-apoMamuiHux
Xapaxkmepucmux 6 6iK nepesaxcanus GPyKMosux, mponiuHux ma KeimKosux apomamis, 6Micm 3aiUuKo8020
YyKpy, Ha SKI 8nausaromv cneyughiuni ocobnusocmi SuUpoOHUH020 npoyecy (Hanpuxaaod, 6i0CymHicmo
B8MOPUHHO20 OPOOIHHA NIO MUCKOM, BUMPUMKA HA 0cadi, 8iocymHuicmb dezopeadicy).Pét-Nat mae nomenyian
3A0080AbHUMU NOMPEdU CNOACUBAYIB, KT YIHYIOMb HAMYPATLHICIb, MIHIMAIbHE 6MPYYAHHS 8 MEeXHON02TUHUIL
npoyec ma asmeHmMuUYHU CMAax, Wo CMEOPIOE 3HAYHI MONCIUBOCII 0TI HOOALLULO20 PO3BUMKY Yi€i kKamezopii
6uH 6 Ykpaini ma ceimi.

Kniouoegi cnosa: icpucme suno, sunopobocmeo, petillant naturel, mexnonoeis urnopobcmaea, upobHUYME0,
menoeHYyii BUHOPOOCmBaA.
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