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Abstract 
 
Pea (Pisum sativum) is a leguminose crop cultivated worldwide for its high protein content. Pea protein is already used 
as a nutraceutical or food ingredient due to its low allergenic effects. In recent years it started to be applied in wine 
clarification as an alternative to the use of proteins of animal origin (casein, ovalbumin, gelatin), which are not suitable 
for vegetarians and can also cause allergic reactions in some people. As an adjuvant for wine fining, the pea protein 
removes some of the undesirable oxidisable polyphenols in wines and some other compounds, with good effect on the 
colour and taste. This paper discusses the types of pea extracts and their advantages and limitations as replacements of 
animal proteins in winemaking. Mechanisms of molecular interactions with the wine compounds and effects are 
presented in comparison with those produced by fining with traditionally used agents.  
 
Key words: pea proteins, pea extracts, wine, fining agents. 
 
INTRODUCTION  

 
Pea (Pisum sativum) is a leguminous plant 
belonging to the Fabaceae family, cultivated 
worldwide as commercial crop, forage, 
rotational or cover crop (Pavek, 2012), due to 
its high protein content, reaching 20-25% 
(Shanthakumar et al., 2022).  
Other compounds found in pea are fibres, 
starch, trace elements and some phytochemical 
substances which may also be important for 
antimicrobial, anti-inflammatory, antioxidant and 
even anticancer properties (Rungruangmaitree 
and Jiraungkoorskul, 2017). 
Pea is relatively easy to grow, does not 
necessarily need fertilizers as it is can fix 
atmospheric nitrogen (Wang et al., 2020), is 
drought tolerant because has a deep root system 
(Meena et al., 2018) and has a low carbon 
dioxide emission 0.98 CO2 equivalents per kg 
of peas, significantly lower than 1.79 for beans 
or 99.48 for beef, 23.88 for cheese and 12.31 
for pork (Ritchie et al., 2022). 
As more and more people shift to vegetarian or 
vegan products for diet or health reasons, pea 
protein emerged as a very good alternative to 
replace ingredients of animal origin. Egg and 
dairy ingredients replacement with pea-based 
ingredients are very often researched (Hedayati 
et al., 2022; Wu, 2022).  

Pea protein extracts became more popular as 
food supplements or for many applications in 
food industry, due to its affordability, availa-
bility, nutritional value and potential health 
benefits (Boye et al., 2010; Lam et al., 2016; 
Lu et al., 2020). 
 
MATERIALS AND METHODS 
 
Some of the most important scientific databases 
of references on life sciences were 
systematically searched using the terms “pea”, 
“pea protein”, “pea isolate”, “pea hydrolysate”, 
“vegetal protein” coupled with “wine”, 
“fining”, “fining agents”. The search was 
performed in ScienceDirect, Scopus, Elsevier 
and PubMed up to January 2025.  
A separate literature search was performed 
using the terms “animal protein” or "vegetal 
protein” and “wine" in combination with "alter-
native", “allergenicity” to document the reasons 
for replacing animal protein fining in wines.  
Papers and some reviews specifically 
addressing the topic of pea protein as a fining 
agent for wines were favoured, but other papers 
related with the pea protein uses and reaction 
mechanisms were also included.  
Pea protein research developed very much in 
the past years, but the research on fining wines 
with pea protein is still limited. For example, 
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on Science Direct Freedom Collection, a search 
with the term “pea protein” rendered 22 results 
for 2001, growing slowly to 111 in 2015 and 
then increasing abruptly and reaching 1554 in 
2024 (Figure 1 a). In the same time, the search 
with “pea protein” coupled with “wine finding” 
rendered very few results (Figure 1 b), 
especially in the last years, showing that this 
new application in wine clarification is an 
emerging research topic.  
 

 
Figure 1. Evolution of published papers from 2001 to 

2024 related to pea protein in general (a) and application 
of pea protein in wine fining (b)  

 
RESULTS AND DISCUSSIONS 
 
Pea protein as food 
Plants have been used for centuries as part of 
human diet, providing energy and important 
nutritional compounds. Among plants, pulses 
include the nutritionally-dense edible seeds of 
legumes, such as beans, peas, chickpeas and 
lentils. Like any pulse, pea is composed mainly 
of starch embedded in proteins, fibres and 
lipids (Pelgrom et al., 2015).  
Based on several studies included in a 
comprehensive review (Wu et al., 2023), the 
approximate composition of pea consists of 
59.32–69.59% carbohydrates (more specifically 
39.44% to 46.23% starch and 23.23% to 
30.72% dietary fibres, of which 3.91-8.01% of 
soluble fibre and 19.32-23.1% of insoluble 
fibre). It also contains 20-25% proteins and 
3.06-7.3% lipids. 

However, when it comes to plant proteins, it is 
also known that they are not as well balanced 
as the animal proteins, regarding the content of 
essential and non-essential amino acids. Plant 
proteins may be deficient in several essential 
amino acids (Berrazaga et al., 2019) and pea is 
no exception, cysteine and methionine being 
the limiting amino acids in pea protein, as well 
as tryptophan (FAO, 2025). Lysin is, however, 
well represented in pea proteins (Shi et 
al., 2018), as well as arginine (Robinson and 
Domoney, 2021). Plant proteins are also less 
digestible than the animal ones (Kaur et al., 
2022), due to the presence of fibres which 
inhibit the proteolytic enzymes (Doudu et al., 
2003), the digestibility rate of cooked pea 
proteins being 73-94% (Khattab, S and 
Nyachoti, 2009). 
Moreover, structural differences are also found, 
plant proteins having in their structures fewer 
α-helixes and more β-sheets than animal 
proteins, which increase with heating and 
adversely affects their digestibility (Carbonaro 
et al., 2012). 
To improve the nutritional value and to better 
valorise peas, protein is often extracted for 
various applications.  

 
Pea protein extraction 
Plant proteins, including pea’s, are classified in 
accordance to their solubility in four major 
classes: globulin, albumin, prolamin, and 
glutelin (Markgren and Johansson, 2020), most 
of them having storage functions for the plant, 
especially globulin. Globulin (legumin and 
vicilin) is the fraction soluble in solutions of 
salt, representing 55-65% of pea protein (Lu et 
al., 2020). 
Pea protein is obtained by removing the outer 
shell of the peas and milling the rest into flour. 
The fibres and starch are subsequently removed 
from the flour. Pea protein concentrate is the 
least processed and contains also carbohydrates 
and lipids, while pea protein isolates and 
hydrolysed pea protein are higher in protein.  
To extract the pea protein several methods can 
be applied to obtain enriched protein fractions 
or isolates. The most used methods are wet 
fractionation, which is based on the 
solubilization of the starch and protein in water 
at different conditions, and dry fractionation, 



244

 
which is based on separation by density and 
particle size (Klupšaitė & Juodeikienė, 2015).  
The wet fractionation method leads to higher 
protein concentration (up to 94%), but is very 
demanding in time and energy, while the dry 
fractionation reaches a concentration of up to 
75%, but is more sustainable (Allotey et al., 
2022) and preserves better the natural structure 
and function of the proteins (Pelgrom et al., 
2015; Pelgrom et al., 2013). 
More sophisticated extraction methods include 
the use of enzymes, ultrasounds, radio-
frequency, microwaves, high pressure, pulsed 
electric fields, intense pulsed light and so on 
(Rajpurohit and Li, 2023). 
These extracts have may uses and certain 
reviews are available to point out this diversity 
from food applications (Shanthakumar et al., 
2022) to food supplements and pharmaceutical 
products, edible coatings for fruits and 
vegetables, emulsifiers, drug delivery and non-
edible applications (Kumar et al., 2022). 
These proteins can be used as such or can be 
modified by various treatments such as heat, 
pressure, extrusion, plasma, ultrasounds, che-
mical modifications, fermentation, enzymatic 
transformations and so on, in order to improve 
their functional properties (Shanthakumar et al., 
2022).  
 
Wine fining with proteins 
Of all the applications of the pea protein 
isolates, the use in wine is only recent and is 
mainly based on their capacity to bind with the 
tannins, a property discussed in the subchapter 
which follows. 
Pea protein is applied in wine as an adjuvant 
and the technological process for which is used 
is called fining. This is a practice based on 
using some substances, called fining agents, to 
clarify and improve the filterability of a liquid 
product, such as wine, juice, beer - thus 
preventing unwanted sensory effects and the 
forming of sediments after bottling. 
Generally, the fining agents are selected to be 
able to remove undesirable particles, haze and, 
in some beverages, yeasts after fermentation. 
In wine, fining is applied to modulate the 
organoleptic properties, including, but not 

limiting to the visual ones. Thus, the expected 
effects of wine fining are as follows: 
- Reduce turbidity for a better visual effect, 

but also as a means for reducing unwanted 
compounds. Turbidity is reduced through 
adsorption on the fining agent molecules, 
either in gravitational sedimentation or in 
flotation. 

- Remove C6-aldehydes and C6-alcohols 
inducing herbaceous notes. 

- Remove enzymes such as polyphenol-
oxidases which lead to wine browning or 
pinking, and esterases, which promote the 
loss of aroma, and elemental sulphur, which 
could lead to reductive aroma. 

- Remove phenolic compounds to reduce 
white wine oxidability and avoid browning 
and pinking in the presence of oxygen and 
oxidoreductase enzymes. 

- Remove phenolic compounds to avoid 
bitterness, which is mainly imputable to 
flavan-3-ols, but may also be caused by 
some flavanols and derivatives of benzoic 
and hydroxycinnamic acids (Ferrer-Gallego 
et al., 2014; Ferrer-Gallego et al., 2016). 

- Remove phenolic compounds to avoid the 
astringency determined by flavanols and 
their polymers with low molecular weight 
from the classes of procyanidins/ 
prodelphinidins sub-class of condensed (or 
proanthocyanic) tannins (OIV Resolution 
Oenological Tannins OIV-OENO 675A-
2022; Vignault, 2019). These compounds 
are present especially in red wines and they 
naturally decrease by polymerization and 
precipitation during wine maturation and 
aging (Quijada-Morín et al, 2014; Ramos-
Pineda et al., 2017), but their removal by 
fining speeds up the process of taming an 
unbalanced astringency and is especially 
useful for wines, white or red, which are not 
maturated or aged for long times or at all. 

Protein based fining agents, pea protein isolates 
included, cannot induce all the effects 
underlined above, but they have important and 
various effects at the polyphenol compounds 
level, due to their ability to interact with several 
phenolic classes in selective ways in 
accordance to their composition (Río Segade et 
al., 2020).  
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Animal protein fining agents, their 
allergenic potential and vegetal alternatives 
for wine fining 
Proteins of animal origin, such as gelatine, 
ovalbumin and caseins, are the most regularly 
used protein-based fining agents for wine, an 
overview of these agents being synthetically 
presented by Obreque-Slier et al. in support of 
their applicative research done in 2023 
(Obreque-Slier et al., 2023). Gelatine of 
porcine origin is frequently used as it is rich in 
proline and selectively removes tannins with 
high molecular weight, thus removing up to 
20% of the initial tannin (Maury et al., 2001). 
Gelatine is most effective in reducing the bitter 
aftertaste, making wines softer or thinner; 
casein prevents oxidation in both white and red 
wines; and albumin is a very good fining agent 
for tannic red wines (AWRI, 2024; Braga, et 
al., 2007). Isinglass, protein originating in fish, 
is also used in white wines to intensify yellow 
colour (AWRI, 2024).  
Despite their long-time application and 
demonstrated effectiveness, animal-based 
fining agents could present a risk for 
individuals with allergies or food intolerances 
(Peñas et al., 2015) and legislative decisions 
have been made for their regulation or labelling 
(Regulation (EU) No 1169/2011; Regulation 
(EU) 2019/33).  
As fining agents are defined as processing aids 
(Resolution OIV-OENO 567A-2016) and are 
eliminated themselves through subsequent 
finings, decanting and filtration operations 
before wine is bottled, there is a reasonable 
concern that some small residues may still 
remain in the wine.  
A team of researchers determined in model 
wines that 24-58% of initial proteins remained 
after fining, the values varying in accordance 
with the quantification method used (Maury et 
al., 2019). But these values were obtained in 
model wines, not in actual wines, which have a 
more complex composition and in which many 
technological operations are applied (fining 
with bentonite to remove proteins, decanting 
and filtering). Peñas et al. (2015) showed in 
their review with data obtained from real wines 
that all studies used for the review indicated 
that most wines at bottling time were free from 
allergenic proteins as residues of allergenic 
fining agents, but they also showed that in 

some cases relatively high quantities of 
especially egg white proteins, as well as some 
amounts of milk proteins, were still present. 
Casein is less likely to be found in wines fined 
with this agent (Restani et al., 2012). 
According to Article 51 of Regulation (EU) 
No. 579/2012 allergenic products which were 
used for wine treatments, including milk-based 
and eggs-based products, have to be declared 
on the label (Commission Implementing 
Regulation (EU) No 579/2012) if they are 
detected in the final wine by using the OIV 
ELISA method OIV-MA-AS315-23 for the 
quantification of potentially allergenic residues 
of fining agent proteins (Resolution OIV-Oeno 
427-2010 modified by OIV-COMEX 502-
2012; Weber et al., 2007). Other methods for 
simultaneous quantitative detection of protein 
residues by High-Resolution Mass 
Spectrometry (Monaci et al., 2013) UPLC-
MS/MS (various caseins, α-lactalbumin, β-
lactoglobulin, lysozyme, ovalbumin and 
ovotransferrin) have also been proposed (Yang 
et al., 2021). 
In the light of these drawbacks, alternatives 
from vegetal sources are actively sought and 
new products started to be commercially 
proposed, to be used in various winemaking 
stages, in doses between 10 and 30 g/hl. 
A few licence-protected plant-based products 
are available for wine fining or wine 
clarification through flotation, but they are not 
usually composed only of proteins, although 
some contain mostly proteins, such as:  
- pea proteins: Plantis L (Enartis, Trecate, 
Italy), Proveget Premium and Proveget 100 
(Agrovin, Ciudad Real, Spain), GreenFine® 
Mix/Rosé, Nature, Must, X-Press, Must-L, 
Intense etc. (Lamothe Abiet Canéjan, France); 
Fitoproteina P (Enologica Vason, Verona, 
Italy), Protein Clair Liquid and Special 
(LaFood, Fasano, Italy); 
- potato proteins/patatins: Plantis® PQ (Enartis, 
Trecate, Italy), Proveget Fine (Agrovin, Cidad 
Real, Spain), Vegefine™, Vegeflot™, 
Oenofine™ Pink, Nature and RedY etc. 
(Laffort, Floirac, France), Fitoproteina XP 
(Enologica Vason, Verona, Italy), Protein Clair 
VP, VP Special, PP (LaFood, Fasano, Italy). 
Products containing combinations of several 
proteins were classified according to the main 
protein in their composition. The list provided 
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is not exhaustive and is only showing the 
present state, as products may be discontinued 
in the future and replaced by other new ones.   
However, plant proteins may also generate 
immune responses in humans, as it is the case 
of gluten, which has negative effects on people 
prone to IgE-mediated allergic reactions 
(Simonato et al., 2001) or suffering from celiac 
disease (Cohen et al., 2019). For this reason, in 
spite of some studies showing their 
technological efficacy, glutens or other wheat 
proteins were removed by the OIV in 2024 
from the list of fining agents approved for wine 
(Antoce, 2025). Pea protein is approved since 
2004 (resolution OIV-OENO 28/2004) as part 
of the same resolution in which wheat protein 
was also approved, but later on removed 
(Resolution OIV-OENO 723-2024). 
In compensation, patatin from potato was 
included since 2013 (resolution OENO 495 -
2013), along with the pea protein, as both have 
a very low allergenic potential, with very few 
cases reported. From pea, for example, the 
protein 7S globulin Pis s1 was found to be 
potentially allergic for some children (Popp et 
al., 2020), but not for adults. 
Potato and pea proteins rarely induce allergies 
by themselves, but, because of common IgE 
epitopes, a cross-reaction cannot be excluded in 
the case of people sensitized to latex (Schmidt 
et al., 2002) or legumes (Robinson et al., 2022), 
such as peanut, soy or lupine.  
Proteins from maize, rice, other legumes such 
as lentil, soybean or faba bean are not 
commercially available, even though some 
research shows that some of them have good 
prospects, with an efficiency comparable with 
that of the gelatine (Marangon et al., 2019).  
Grape seed protein extract (GSPE) with a 
minimum 40% protein is also under evaluation 
(Gazzola et al., 2017.). Yeast protein extract is 
also considered a protein of vegetal origin and 
is present in various composed fining agents 
(Gaspar et al., 2019). 
 
Pea protein for wine fining – properties, 
traits and reaction mechanisms 
For the use of pea protein in food there is no 
quantitative limit, and this is also recognized by 
its inclusion the FDA’s GRAS (Generally 
Recognized as Safe) database (GRAS Notice 
No. GRN 000182, 2025).    

As a processing aid in wine there are, however, 
limits set. The OIV recommends that the 
maximum usage dose to be used for fining be 
less than 50 g/hl and should be established 
based on laboratory trials (OIV-International 
Code of Oenological Practices, 2025). Same 
dose is also allowed in the USA since 2022, 
when permission was given for continuing the 
use of pea protein in wine and grape juice 
(Alcohol and Tobacco Tax and Trade Bureau, 
2025). 
The effectiveness of the pea protein depends on 
the type, but also on the composition of the 
wine which is fined with it, especially on the 
polyphenol classes (Segrade et al., 2019).  
A drawback of wine fining is the loss of some 
colour pigments. Proteins interact differently 
with anthocyanins or with colourless phenolics, 
plant proteins being more protective of the red 
wine colour (Gordillo et al., 2021). However, 
some degree of colour loss is inherently 
reported when using plant proteins, too. A pea-
based protein used in high dose in Primitivo 
and Montepulciano red wines fining decreased 
the anthocyanin levels by 7.7% and 3.5%, 
respectively (Segade et al., 2019). The same 
study also showed that the colour intensity is 
affected differently depending on the pea 
protein type, so that some proteins may not 
lower visibly the colour intensity, while others 
can remove also flavonols, beside 
anthocyanins, contributing further to the loss of 
colour. The initial quantity and types of 
anthocyanins and their stability is also a factor 
in resistance to colour loss due to fining, which 
makes Syrah wines more resistant to visible 
colour loss, while Nebiollo wine colour was 
strongly affected.   
Similarly with egg protein, pea protein is able 
to decrease the Syrah wine colour intensity by 
5%, increase lightness by 5%, without 
significantly affecting the hue measured by 
CIELab method, indicating that it reduces 
better the content of copigments rather than 
other colour components (Gordillo et al., 2021).  
Other studies showed that while gelatine can 
remove monomeric anthocyanins and 
anthocyanin-flavanol copolymers, the pea 
protein does not do this to a significant degree. 
Of all monomeric anthocyanins, pea protein 
influenced most the cyanidin-3-glucoside, but 
not the other glycosides (Granato et al., 2018) 
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This can explain also why greater colour loss is 
observed in varieties richer in cyanidin-3-
glucoside, such as Nebiollo and Primitivo 
(Segrade et al., 2019). Pea protein is selective 
in removing anthocyanidins. In the young 
wines pea protein removed about 6% of 
malvidin derivatives, such as Mv-3-glc (from 
51.95 ± 0.20 to 49.18±0.54), Mv-3-acetylglc 
(from 14.22 ± 0.31 to 13.07 ± 0.14), Mv-3-p-
coumglc (from 8.05 ± 0.08 to 7.35 ± 0.18), as 
well as Pt-3-glc (from 11.16 ± 0.18 to 10.18 ± 
0.24), which is similar to the effect of egg 
albumin on these compounds. But, unlike egg 
albumin, pea protein also removed as well Dp-
3-glc (from 9.88 ± 0.08 to 9.06 ± 0.20) and Cy-
3-glc (from 1.32 ± 0.02 to 1.23 ± 0.01) 
(Gordillo et al., 2021)  
The mechanisms involved in these protein-
polyphenol binding are determined by the 
formation of hydrogen bonds and hydrophobic 
interactions. If the protein concentration is 
small, the polyphenols cover their surface, 
lowering their hydrophilic character, which 
leads to flocculation and precipitation. 
Conversely, if the protein concentration is high, 
the protein is covered by phenolic compounds 
which also lead to precipitation (Ribéreau-
Gayon et al., 2021). As compared to plant 
proteins, gelatine is forming more hydrogen 
bonds (Zoecklein et al., 1999). Plant proteins 
have their affinity for combining with 
polyphenols explained by their high proline 
content. The proline residues force the protein 
into a more irregular structure which provides 
higher accessibility of binding sites which 
interact with phenolic compounds (Kieserling 
et al., 2024). 
The study made by Granato and their team in 
2018 shows that the natural pea protein is not 
biding very well with proanthocyanidins 
(tannins) in a red wine, irrespective if the wine 
is young or aged. This behaviour of the pea 
protein also correlates with the observations 
that the hue of the wine colour is not affected, 
which can be a very good effect sometimes, but 
which also means that is less effective in 
removing browning in white wines (Cosme et 
al., 2012). However, the affinity can be 
increased if the pea protein is enzymatically 
hydrolysed to reduce its size, while keeping the 
hydrophobic binding sites (Granato et al., 
2018). Pea protein was similarly effective in 

removing monomeric and dimeric flavonols, as 
much as the other commercial fining agents 
tested, but not as effective as lentil proteins 
(Granato et al., 2014).  
By binding and precipitating polyphenols 
proteins reduce not only colour, but also the 
astringency and bitterness induced by certain 
classes of polyphenols. The perceptions of 
astringency and bitterness are produced by 
molecules in the class of flavanols, a group of 
polyphenols including various compounds, 
from the monomeric flavan-3-ols to oligomeric 
flavanols, and to polymeric procyanidins also 
called condensed tannins. 
As pea protein has a limited affinity for tannins, 
its efficiency is lower than that of the gelatine 
or potato protein when it comes to removing 
astringency, but the reduction of astringency is 
demonstrated to be similar to the one produced 
by polyvinylpolypyrrolidone (PVPP), a 
synthetic molecule very efficient for wine 
fining (Kang et al., 2018). Some studies show 
that, for removing astringency, potato protein 
could be a better choice (Gambuti et al., 2012; 
Gambuti et al., 2016).  
For the removing of bitterness, pea protein can 
be a very good alternative. Segade et al. (2019) 
showed that pea protein is very effective in 
reducing polymeric and oligomeric flavanols 
by 7.1% and 11.1%, respectively, being better 
for this effect than other fining agents tested. 
These oligomeric flavanols are highly 
correlated with the bitterness of the wine 
(Griffin et al., 2020). 
The degree of flavanol polymerization is 
correlated to the intensity of bitterness and 
astringency, thus the longer the molecular 
chain, the less bitterness and the highest the 
perceived intensity of astringency (Sun et al., 
2013). 
The effect of pea protein on flavanols depends 
also on the dose, as well as on the phenolic 
matrix of the treated wine. In Montepulciano 
wines Segade et al. (2019) observed a reduction 
of 7.0% of oligomeric flavanols for a low dose 
of pea protein used, and a 10.8% reduction in 
case of a high dose, but no significant reduction 
of polymeric flavanols, irrespective of the dose. 
In Syrah, one of the pea proteins tested had a 
significant effect only on polymeric flavanols, 
irrespective of the dose, while in Nebiollo 
another pea protein removed equally 
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oligomeric and polymeric flavanols (Segade et 
al., 2019). The flavanols composition may also 
play a role in their interaction with the pea 
protein, galloylation percentage being cited as a 
factor of increased biding with proteins (de 
Freitas, 2012). 
The use of pea protein as a fining agent in wine 
can also have an impact on the flavour, either 
by removing some of the volatile compounds, 
but also by contributing some. Pulses and their 
proteins are known to have a specific flavour, 
which is not always appreciated by the 
consumers, and there is a concern that certain 
flavours can be transferred in the wine during 
the process of fining. Such compounds 
identified in the flavour of pulses are the 2-
penten-1-ol and 2-octenal (Bi et al., 2020), 
hexanal and 3-cis-hexenal, aldehydes which 
have a beany, grassy and green-leaf aroma and 
result from the oxidation of lipids catalysed by 
the enzyme lipoxygenase (LOX) (Bi et al., 
2022; Roland, et al., 2017), as well as 3,5-
octadien-2-one, nonanol (Trikusuma et al., 
2020). In addition, the presence of some 
pyrazines in higher content, such 2-methoxy-3-
isopropyl-(5 or 6)-methyl pyrazine (Zhang et 
al., 2020; Trikusuma et al., 2020) lead to pea 
off-flavours of earthy type. Many other 
substances are cited in the literature as 
participating to the formation of the typical off-
flavour of pea (Karolkowski, et al., 2021; 
Murray et al., 1976; Murray et al., 1970), but 
all these substances are in small quantities and 
were not reported so far to determine an off 
flavour in the wines treated with pea protein or 
hydrolysates, although this possibility cannot 
be excluded. As well, there may also be some 
non-volatile compounds that could be 
transferred to wine, for example caffeic acid or 
saponins, which are known to be present in the 
pea flour or extracts and confer a bitter taste 
(Curl et al., 1985). 
Conversely, pea protein added in must or wine 
may selectively remove volatile compounds, by 
reversible or non-reversible mechanisms (Bi et 
al., 2022), with various effects. Low 
hydrophobicity of certain molecules correlates 
with low retention by pea protein. While fining 
agents such as PVPP especially reduce the 
volatile ethyl esters, pea protein was found to 
especially reduce the amount of terpenes 
(Antoce and Cojocaru, 2024), a fact that may 

affect the aromatic profile of some muscat 
type-aroma. A study performed on a terpenic 
variety of grapevine called Tamâioasa 
românească shows that, when it is applied in 
must, before fermentation, the effects on 
volatile profile of pea protein treatments in 
dose of 20 g/hL are not statistically significant 
compared to the PVPP, thus making it a good 
alternative to PVPP in winemaking (Antoce 
and Cojocaru, 2024). Further research is going 
to be necessary to prove that the application of 
pea protein for wine fining does not impart 
unwanted flavours and/or that does not remove 
key aroma compounds, but the results so far are 
encouraging. In a study comparing PVVP with 
pea protein and K-caseinate fining agents it was 
showed that, from the viewpoint of the sensory 
effect, there were no significant differences 
(Cosme, 2012). 
Other properties of pea protein and 
hydrolysates may also be of interest for the 
application in wine fining, such as their 
solubility or foaming ability. As it is the case 
with all proteins, the solubility depends on the 
pH of the media, being the least soluble at the 
isoelectric points, which for pulse proteins are 
between pH 4 and 6 (Ma et al., 2022), values 
which are, in general, above those found in 
wines. Granato (2014) experimented with the 
use of insoluble protein isolates from pea for 
fining white wines, as insolubility is an 
important trait of fining agents which must be 
separated from the wine after the treatment, by 
decanting or filtration. Foaming properties 
were mostly studied in connection with the 
preparation of other foods (Ma et al., 2022), but 
for the compounds based on pea protein 
destined to be used in the technique of wine 
flotation, foaming could also be relevant. 
Other issues which have not yet been addressed 
in the scientific literature are the influence of 
fining must or wine with pea protein on the 
microorganisms (some of which are useful in 
alcoholic or malolactic fermentation, or 
undesirable such as spoilage lactic or acetic 
bacteria or Brettanomyces yeasts). Also, it may 
be of interest to determine if soluble peptides 
could be formed through protein hydrolysis, 
which might remain in wine after fining.  
While the over-fining phenomenon, when too 
much fining agent remaining in the final 
product also creates turbidity, is not reported to 
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be associated with the use of pea protein, it 
should also be of interest to check the 
compactness of the formed deposit, so that not 
too much wine is caught in the lees. 
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