
Charcoal treatment : A “pink” base wine produced with Pinot noir grape juice was treated with 0 to 

60 g/hL charcoal (Carbion – IOC) in triplicate. Trials were conducted at controlled temperature 

(18°C) in 100mL bottles. 24hrs after treatment, the carbon treated wines were centrifuged (5 min, 

5000g) and filtered using 0.45µm pore size acetate cellulose membrane. 

 

Colour : The pink colour was estimated with the A520. 

 

Foamability : wine foamability was estimated using a sparging procedure (Krüss) with CO2. 

 

Protein concentration : the total protein content was estimated using a modified Bradford method. 

The wines are ultrafiltered at 3 kDa. The interference with the CBB reagent observed for the 

“ultrafiltrate + CBB” was substracted from the value obtained for the sample “wine + CBB”. 

 

Protein characteristics : Wine proteins are separated using a classical SDS-PAGE technique 

(C=13.5%) + silver nitrate staining + Quantity one (Bio-Rad) analysis. 
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Figure 1 : Pinot noir 

grape berries. 

Fig. 8 : Changes in the concentration of specific 

bands (from fig. 7.) Densitometric integration 

after silver nitrate staining. 

Figure 4 : Relationship between the dose of charcoal and the wine pink 

colour (A520)after a discolouration treatment 

As previously observed [1], carbon effectively removes wine phenolic compounds. The pink colour 

decrease follows a negative exponential law with a R2>0.98 characteristic of a physisorption 

phenomenon. For this wine and this carbon, a 40g/hL treatment was necessary to reduce the pink 

colour and produce a wine as expected by the consumers. 

Figure 6 : Relationship between wine discolouration 

and the decrease in total proteins. 

Figure 7 : Change in protein content according to an 

increasing carbon treatment. SDS-PAGE and silver nitrate 

staining. MW : molecular weight markers (kDa).  

Carbon is the only oenological product capable to remove phenolic compounds from a 

wine in the aim to reduce its pink colour. Nevertheless, stripping of wine is often a 

problem with carbon because of the low selectivity. 

Further investigations will focus on the possibility to use new products able to remove 

anthocyanins with a high selectivity thus avoiding the deleterious effect on foaming 

properties. This is of prime importance for Pinot noir (and Pinot meunier) base wine 

produced for the elaboration of sparkling wines. 
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In the Champagne area, 70% of the sparkling wine is produced with Pinot noir and Pinot meunier 

varieties (fig. 1). The release of anthocyanins from the skin during the pressing cycle (especially 

from the 3rd cycle, fig. 2) gives a pink colour to the juice/wine that is sometimes too marked to 

produce a wine as expected by the consumers (fig. 3).  

Figure 3 : Pinot noir 

grape juice released 

during the 3rd press cycle. 

This juice presents a 

marked pink colour. 

Figure 2 : Press cycle used in region 

producing sparkling base wine 

To reduce or remove this colour, a charcoal treatment is often practiced. Oenological charcoals are 

activated carbons, i.e nonspecific adsorptive agents made from wood. The sponge-like carbon binds 

with weakly polar molecules, especially those containing benzene rings.  

In this study, we try to evaluate in a first part the impact of a carbon treatment on two different Pinot 

noir base wine characteristics :  the colour and the foamability. In the second part, we try to see if 

these changes could be explain by the wine protein content. 

To better understand the deleterious impact of a carbon treatment on the wine protein content, 

a  SDS-PAGE + silver nitrate staining was achieved (fig. 7). Five main proteins were quantified 

for each of the charcoal doses experienced. For a 60 g/hL treatment, the protein contents only 

decreased by 10 to 37%, whereas the wine foamability decreased by 54%. Furthermore, a 40 

g/hL charcoal treatment induced a protein content decrease lower than 20% (fig. 8) whilst the 

foamability decreased by 50% (fig. 5) and the anthocyanins content by 86% (fig. 4). These 

results contradict some of the studies previously published and clearly indicate that proteins 

are only a part of the compounds implicated the foaming properties of Pinot noir sparkling wine.  

Colour and Foam 

 Dose of carbon added to the Pinot noir wine (g/hL) 

Figure 5 : Relationship between carbon 

treatment and the decrease in total proteins. 

Foaming properties are altered by carbon treatment (fig. 5), as previously observed [1,2]. The 

contribution of proteins in wine-foaming properties has been known for a long time [3] but the 

adsorption of proteins during a charcoal treatment has never been precisely investigated. In 

previous studies, proteins were quantified using a direct colorimetric method in which 

interferences due to phenolic compounds play a major role. 

In this experiment, a modified Bradford method was used for the fisrt time to estimate the 

impact of carbon treatment on wine protein content (fig. 6). Nevertheless, we observe a 

surprising logarithmic relationship between  the wine protein content and the pink colour 

decrease, exhibiting a R2=0.987.  

http://www.plumpton.ac.uk/

