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Abstract 

The saignée technique involves starting the vinification of black grapes using red wine 

technology, mentioning that, after a short period, a part of the must is vinified according 

to the rosé technology (white vinification). The technique was meant to differentiate it 

from other winemaking methods, highlighting the varietal characteristics of the grape 

varieties and the climate and soil. The study’s objective was to test the Saignée technique 

for the most representative native grape variety, Fetească Neagră, in the pedoclimatic 

and cultural conditions of the southern wine region of Romania, the Danube Terraces 

Region. Both wines - obtained by direct pressing and by the Saignée technique - may 

withstand potential long-term aging, according to the results of the physicochemical 

studies, which also showed higher stability and age potential, total and volatile acidity, 

pH, and free and total SO2 levels. In terms of color parameters, rosé wines showed a 

mixed behavior, reflecting characteristics typical of both red and white wine evolution. 

Sensory analysis showed that Saignée wine was usually better enjoyed, scoring higher 

in several categories: smell, taste, aroma, aftertaste, roundness, full-bodied, and general 

appreciation. The traditional rosé wine was valued for its beauty and freshness. 
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Introduction  

Rosé wines represent a category of wines gaining more importance on the market. 

In their case, they have significantly changed basic assumptions over the last few 

years. Although in the past rosé wines were regarded as low-quality wines, obtained 
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from grapes that had either not reached maturity or did not meet the desired level of 

quality for red winemaking (e.g. due to defects or diseases), today they are often 

considered to be wines on the same quality level as white and red wines. During the 

winemaking procedure, they are given even more attention than red wines. New 

pressing technologies have been devised to preserve the grapes’ flavors and those 

derived during fermentation, prevent color oxidation, and allow vinification as 

quickly as possible (Baiano et al., 2009; Baiano et al., 2016). In their case, freshness 

is the most demanded characteristic. 

The main challenge comes from balancing a high and relatively constant quality 

during the different years of grape production and highlighting as much as possible 

the climatic particularities, soil, and human component of the region from which the 

wines come, aspects included in terroir (Gonzaga et al., 2022; Petriashvili et al., 

2023; Gaitán et al., 2023; Bohnert and Martin, 2023). These are also important 

elements of differentiation in the market, the marketing component being 

increasingly considered in the construction of wine at the concept level, in a 

continuous exchange of information between producers and the market. 

The old rosé wine producers are France (Languedoc-Roussillon – the largest rosé 

wine-producing region in the country, Provence, the Rhône Valley and the Loire 

Valley, Bordeaux, with wines made mainly from the Cabernet Sauvignon, Merlot, 

Cinsault, Mourvèdre, Malbec, Pinot Noir varieties, a special role being played by the 

Syrah and Grenache varieties), Spain (Tempranillo variety being known in the Rioja 

region) and Italy (Sangiovese variety) (Magrini et al., 2016; Lereboullet et al., 2013; 

Gaitán et al., 2023). The new rosé wine producers are located in Australia and New 

Zealand; winemakers competed to offer expressiveness and uniqueness to these 

wines (Buican et al., 2023). Probably the most representative style that has stood out 

throughout the world is that of the Provence style, which has as characteristics a very 

light, pale color, with a tint of pink or very light salmon pink, and which has fresh 

and fruity notes, having an increased acidity that gives these wines a characteristic 

freshness. Although these styles clearly show the positive evolution of the qualities 

of rosé wines and the possibilities for constant improvement, there are still 

consumers that consider them too simple compared to red wines, all the more so as 

there is a tendency to reduce the extraction of color and implicitly of some flavor 

components with less contact of the must with the skins. Customers from the more 

conventional segments can thus consider they’re not expressive enough, particularly 

when compared with red wines that benefit from extended maceration periods (Wang 

and Spence. 2019; Mora et al., 2021; Gonzaga et al., 2022; Petriashvili et al., 2023).  

In this context, one of the techniques designed to differentiate itself from other 

winemaking styles on the market while highlighting the varietal characteristics of 

the grape varieties used and the soil climate, respectively, is the saignée technique, 

also known as bleeding. This involves starting the vinification of red grapes using 

red wine technology (destemming, respectively crushing, of the grapes and placing 

the crushed grapes in a vessel for maceration for 30 to 90 minutes). One part of the 

must (approx. 30%) is extracted and transferred to another vessel (bleeding-off), 

which is processed according to rosé technology (white winemaking). The Saignée 
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process may increase wine color and phenolic component extraction, improving the 

wine color stability and intensity (Wu et al., 2017). 

The Saignée technique has traditionally been applied with the main purpose of 

enhancing red wines, the rosé fraction resulting from the bleeding process being 

often treated as a secondary product with limited enological value. In this study, the 

focus shifts toward evaluating this rosé fraction as a primary product. 

The objective of the present study was to evaluate the application of the Saignée 

technique as a enological approach, which could serve as a winemaking protocol for 

the obtaining of balanced rosé wines in terms of sugar/alcohol content, acidity, and 

pH wines with aromatic complexity and typicality, rich in polyphenols and which 

also meet the current requirements of consumers (light, fresh, easy to drink and easy 

to associate with gastronomic dishes). This approach also responds to sustainability 

and cost-efficiency considerations, by valorizing a rosé fraction traditionally 

regarded as a by-product, increasing overall yield through the simultaneous 

production of rosé and red wines from the same grape batch, and also minimizing 

the use of additional oenological inputs — all contributing to a more economically 

viable process while maintaining, or even enhancing, the organoleptic quality of the 

wines. 

 

Materials and methods 

Grapes 

The grapes were Vitis vinifera subsp. vinifera, var. Fetească Neagră belonging to 

the harvest year 2022, from Danube Terraces region, Romania. Several 

microsamples were carried out to determine the optimum moment of harvesting for 

the winemaking process. Starting from a sugar level of 220 g/L, a series of 

microvinification trials were conducted to assess grape maturity and select the most 

suitable harvest point.  The grapes were ultimately harvested at 240 g/L sugars with 

an acidity of 7-7.5 g/L tartaric acid, and a pH of 3.1-3.2 were harvested. 

Chemicals 

The experimental reagents and solvents utilized in this investigation were obtained 

from Sigma Aldrich (Germany). 

Winemaking process 

The grapes with 240 g/L sugars were sorted manually on a sorting belt (Bucher 

Vaslin Delta TBE, France) and after were destemmed (Boucher Vaslin Delta E, 

France) and crushed (Bucher Vaslin Delta F, France). The crushed grapes were 

sulphited with 100 g potassium metabisulfite/tone of grapes. The crushed grapes 

were separated into two fractions. The first fraction used for preparing the P1 sample 

was transferred for pressing to a pneumatic press (PREXA N, Puleo S.p.A., Italy), 

and the must was then transferred to a 7500 L capacity tank, where it was 

permanently under a protective nitrogen atmosphere to avoid any oxidation. The 

second fraction used for preparing the P2 samples was placed in a roto maceration 

tank, where the must was in contact with the skins and crushed pulp for 90 minutes 

at a temperature of 4-5°C. After 90 minutes, a fraction of the must (15%) was 
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transferred to a 7500 L capacity tank (P2). Both tanks were set to a temperature of 1-

2°C to prevent the spontaneous alcoholic fermentation, and an enzymatic preparation 

with pectolytic activity (LAFAZYM™ 600 XL ICE, LAFFORT®, France) was 

added (1.25 mL/hL) to promote the must clarification. 

When the musts reached a 50-100 NTU turbidity, they were transferred to other 7500 

L tanks equipped with cooling jackets, set at 16-18°C. Both were inoculated with 

yeast cultures of Saccharomyces cerevisiae (ZYMAFLORE™ X5, LAFFORT®, 

France). When the musts reached a density of 1050 kg/m3, a dose of 20 g/hL 

bentonite (MICROCOL™ ALPHA, LAFFORT®, France) was added to promote the 

clarification of the young wines. When the fermentation stopped (for two days, there 

were no changes in the liquid density), the wines were transferred to two 5000L tanks 

where a dose of 50 g/hl of potassium metabisulfite was added. 

Subsequently, for 3 weeks, the technological operation of battonage was carried out 

for both wines (P1 and P2), an operation by which, by stirring, the wine and the fine 

yeasts deposited on the bottom of the tanks are back in contact. After another week, 

a new dose of bentonite (50g/hL) was added to each tank, stored for 5 days, and then 

separated in another 5000L tank equipped with a cooling jacket and nitrogen 

protective atmosphere. Finally, the wines were filtered using a Cardboard plate filter 

(Cardboard plate press-filter KAPPA, Spadoni Meccanica SRL, Italy) and K200 

(3.5-6 μm), K100 (1.25-3.25 μm), and EK (sterilizing plates – 0.4-0.6 μm) filter 

plates (Seitz® K Series Depth Filter Sheets, Pall Corporation, U.S.A.) made from 

cellulose, kieselgur and perlite. Just before the last filtration - sterilizing- the sulfur 

correction was performed using liquid SO2 with 18% concentration (BISULFITE 18, 

LAFFORT®, France) to reach a free SO2 concentration of 50 mg/L. The wines were 

then bottled in 0.75L glass bottles and stored for 12 months (P1’ and P2’) at a constant 

temperature of 15±0.5°C, at a relative humidity of max. 70%, in the dark. At the 

same time, a layer of wax was applied over the corks to prevent it from drying out 

and the transfer of moisture between the wine and the environment. 

Chemical characterization of wines 

The physicochemical determinations (alcohol content, residual sugar, pH, total and 

volatile acidity, free and total sulfur dioxide, and turbidity) were carried out 

according to OIV methods—Compendium of International Methods of Analysis of 

Musts and Wines (OIV-MA-INT-00-2020). 

Determination of the color parameters of wines 

Color intensity (CI) and hue were determined using the method developed and 

described by Glories (1984). The method is based on spectrophotometric 

determinations through readings at 420, 520, and 620 nm wavelengths. Other 

analyses were performed to determine the percentages of monomeric, polymeric, and 

copigmented pigments, and the total color was determined according to the method 

described by Mazza et al. (1999) by reading at 520 nm. Spectrophotometric 

determinations were performed by a Libra S22 UV-VIS spectrophotometer 

(Biochrom, Cambridge, UK).To determine the total color (Aacet), a volume of 20 μl 

of acetic aldehyde of 20% concentration (v/v) was added to 2 mL of wine; the sample 
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was left to rest for 45 minutes at room temperature before its absorbance was read. 

Acetaldehyde reacts with anthocyanins in wine, generating more intensely colored 

pigments and making it easier to measure color, making them more visible.  

To determine the percentage of polymerized pigments (ASO2), 160 μl of sulfur 

dioxide of concentration 6% (m/v) was added over 2 mL of wine; the absorbance 

was measured after 10 minutes. Sulfur dioxide is known for its ability to discolor 

monomeric pigments but does not affect polymerized pigments. This determination 

thus allows the differentiation of the polymerized pigments from the other color 

compounds in wine.  

At the same time, the absorbance of the samples was read at 700 nm to eliminate the 

interference caused by turbidity. The wine samples were not previously diluted. Awine 

represents the absorbance measured at 520 nm, used as a reference in the calculation 

of copigmented and monomeric anthocyanin fractions. 

The color parameters were calculated as follows: 

Color intensity (CI) = [(𝐴420 − 𝐴700) + (𝐴520 − 𝐴700) + (𝐴620 − 𝐴700)]    (1) 

Tint = [(𝐴420 − 𝐴700) (𝐴520 − 𝐴700)⁄ ]       (2) 

% copigmented pigment =
[(𝐴𝑎𝑐𝑒𝑡 − 𝐴700) − (𝐴𝑤𝑖𝑛𝑒 − 𝐴700) × 3] × 100 (𝐴𝑎𝑐𝑒𝑡 − 𝐴700)⁄     (3) 

% monomeric anthocyanins =
[(𝐴𝑤𝑖𝑛𝑒 − 𝐴700) × 3 − (𝐴𝑆𝑂2 − 𝐴700)] × 100 (𝐴𝑎𝑐𝑒𝑡 − 𝐴700)⁄     (4) 

% polymeric anthocyanins = (𝐴𝑆𝑂2 − 𝐴700) × 100 (𝐴𝑎𝑐𝑒𝑡 − 𝐴700)⁄     (5) 

Total color = 𝐴𝑎𝑐𝑒𝑡 − 𝐴700        (6) 

Color Determinations according to the CIELab method were performed with a 

Minolta Chromameter CR 410 (Konica Minolta, Osaka, Japan), where the following 

parameters were measured and then calculated: L*, a*, b*, c = √𝑎2 + 𝑏2, h = arctan 

(
𝑏

𝑎
), and  ∆𝐸 = √(𝐿2 − 𝐿1)2 + (𝑎2 − 𝑎1)2 + (𝑏2 − 𝑏1)2 

The percentage of each color component (yellow, red, and violet) was calculated 

from the absorbance values corrected for turbidity by subtracting the absorbance at 

700 nm, according to the method described by Glories (1984), as follows: 

% Yellow =  (𝐴420 −  𝐴700)/ 𝐶𝐼 ×  100    (7) 

% Red = (𝐴520 −  𝐴700) / 𝐶𝐼 ×  100     (8) 

% 𝑉𝑖𝑜𝑙𝑒𝑡 = (𝐴520 −  𝐴700) / 𝐶𝐼 ×  100     (9) 

Sensory analysis 

For hedonic analysis, a panel of 24 tasters, all trained and certified as professional 

tasters, had to taste, evaluate, and score each wine sample, using a scale from 1 

(extremely unpleasant) to 9 (extremely pleasant) for several descriptors. The tasters 

were either from certain sectors of the wine industry (production, marketing, sales, 

distribution, HoReCa, etc.) or simply consumers passionate about wine, which 
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practically represented the final market. The analyzed descriptors were: appearance 

(visual component: color, clarity, brightness, etc.), smell (olfactory characteristics), 

taste (palate), aroma (the combination of smell and taste, aromas being perceived 

retronasally), aftertaste (“the end” of the wine), roundness, mouthfeel, freshness and 

global appreciation of the wine. 

Statistical analysis 

The results are presented as average values for the determinations made in duplicate, 

with the standard deviation indicated ±. Statistical analysis was performed using 

Minitab software for Windows, version 22.1. To compare the differences between 

the mean values, the analysis of variance test (ANOVA) was used. The Tukey test 

was applied in cases where significant variations were observed, with a 95% 

confidence interval. 

 

Results and discussion 

Chemical composition of the wines 

The results from the physicochemical analysis of the wine samples are presented in 

Table 1. 

For freshly bottled wines, the alcoholic degree showed values of 13.36±0.24% (v/v) 

for the P1 sample (rosé wine obtained by direct pressing) and 13.28±0.18% (v/v) for 

the P2 sample (rosé wine obtained by the Saignée process). These values are 

considered acceptable, given the climatic and technological aspects involved and 

consumer expectations and related perceptions (Casassa et al., 2013; Mora et al., 

2021; Petriashvili et al., 2023). 

 

Table 1. Chemical characterization of the wine samples produced through direct pressing 

and Saignée procedure, immediately after obtaining (P1 and P2, respectively) and after 1 years 

of storage (P1’ and P2’). 

Samples P1 P2 P1’ P2’ 

Alcoholic degree (%, v/v) 13.36±0.24aA 13.28±0.18aA 13.36±0.08aA 13.27±0.12aA 

Sugars (g/L) 4.52±0.03aA 4.78±0.02bB 4.44±0.06aA 4.72±0.02bB 

pH 3.24±0.01aA 3.25±0.01aA 3.24±0.01aA 3.28±0.02aA 

Total acidity  

(g/L tartaric acid) 
6.34±0.09aA 6.00±0.06aB 6.28±0.13aA 5.89±0.24bB 

Volatile aciditate  

(g/L acetic acid) 
0.21±0.02aA 0.37±0.03bB 0.24±0.01aA 0.39±0.03bB 

Free SO2 (mg/L) 50.4±0.1aA 47.3±0.2aB 48.9±0.1bA 46.1±0.3bB 

Total SO2 (mg/L) 117.2±0.3aA 121.0±0.9aB 115.6±0.5aA 120.3±1.2aB 

Turbidity (NTU) 0.50±0.02aA 0.66±0.01aB 0.52±0.02aA 0.70±0.03aB 

In a row, lowercase superscript letters indicate significant differences among mean values 

corresponding to wine samples produced with different procedures at the same time, while different 

capital letters indicate differences among values corresponding to wines produced with the same 

procedure, at different moments of time, at p<0.05. 
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The alcoholic concentrations were close to those reported by Medina-Plaza et al. 

(2024) for a rosé wine Grenache variety (12.89±0.02%, v/v) from the region of Yolo 

County, California, the harvest year 2019 and those of a wine obtained from Pinot 

Noir (14.20±0.03%, v/v) harvested from the region of Sonoma County, California, 

same year of harvest (Medina-Plaza et al., 2024)— This reflects a trend that has been 

observed since 2019, toward rosé wines with increasingly higher alcohol levels, 

often exceeding 14% v/v. 

After one year of bottling, the values did not change significantly for both samples: 

P1’ = 13.36±0.08% v/v, and P2’ = 13.27±0.12%, v/v (p>0.05). This is not unusual, 

as the wines were bottled immediately, thus limiting the access to oxygen that could 

have led to possible acetic fermentation. The results align with others reported by 

Bai et al. (2023), Benucci (2020) and Lan et al. (2021). 

The sugar content after bottling was 4.52±0.03 g/L for P1, and 4.78±0.02 g/L for P2. 

Correlating these values with those of acidity according to present legislation, the 

wines are included in the category of dry wines. No significant changes were found 

for P1’ and P2’ samples after one year of bottling (p>0.05). The pH values for the 

two samples (3.24±0.01 for P1; 3.25±0.01 for P2) were perfectly normal, showing an 

optimal time for grape harvesting and proper development of technological 

processes (Benucci, 2020; Lan et al., 2021; Vicente et al., 2022; Medina-Plaza et al., 

2024). 

The total acidity of the wines showed values of 6.34±0.09 and 6.00±0.06, 

respectively, expressed in g/L of tartaric acid. They indicate optimal harvesting at 

the right time before the accelerated decrease in grape acidity occurs (Casassa et al., 

2013; Asproudi et al., 2018; Vicente et al., 2022; Cui et al., 2024). Values of 5.70 ± 

0.08 g/L, 6.14 ± 0.03 g/L, and 6.415 ± 0.04 g/L were determined in similar studies 

on rosé wines of the Grenache, Pinot Noir, and Zinfandel varieties (Primitivo in it.) 

at the time of bottling (Medina-Plaza et al., 2024). Also, for the application of the 

Saignée process combined with prolonged maceration, values of 5.30±0.18 g/L, 

5.30±0.13 g/L, and 5.75±0.05 g/L for three Pinot Noir clones (Casassa et al., 2021) 

were reported. No significant changes were found for total acidity for P1’ and 

P2’samples. The same evolution was found for volatile acidity with no significant 

changes after one year of bottling. This is probably due to the way of bottling (in 750 

mL glass bottles, using nitrogen, corked, and waxed) (Chidi et al., 2018; Ubeda et 

al., 2022; Mazarrón and Cañas, 2023; Xi et al., 2024).  

A low decrease in free and total SO2 content was measured after one year of bottling 

(p<0.05). The turbidity measured for samples P1 and P2, was 0.50±0.02 NTU and 

0.66±0.01 NTU, respectively, specific to clear wines. Considering the turbidity 

values of 0.52±0.02 NTU and 0.70±0.03 NTU measured for P1’ and P2’, respectively 

after one year of storage, one can conclude that the wines were relatively stable.  

Color parameters determination 

The color index results, as shown in Figure 1, indicate that during aging, color 

intensity decreased while hue increased in both types of rosé wine (classic and 

Saignée). Simultaneously, the Saignée technique allowed obtaining wines with 
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higher color intensity values than the direct pressing technique and lower tint values 

in winemaking methods. This suggests a more substantial contribution of red 

pigments in the P2 sample as a result of maceration (Babincev et al., 2016; Casassa 

et al., 2013; Casassa et al., 2021; Cheng and Watrelot, 2022; Gil et al., 2019; Sacchi 

et al. 2005; Lukić et al., 2017; Magrini et al., 2016; Pantani et al. 2014), compared 

to the yellow ones, the latter playing a more important role in the case of the P1 

sample. 

 

(a)  

(b)  

Figure 1. Color intensity (a) and tint (b) of wine samples at the time of bottling and after 12 

months of storage.  

On top of the bars, lowercase superscript letters indicate significant differences among mean values 

corresponding to wine samples produced with different procedures at the same time, while different 

capital letters indicate differences among values corresponding to wines produced with the same 

procedure, at different moments of time, at p<0.05. 

 

The evolution of these characteristics, the decrease in color intensity, and the 

increase in tint values indicate a normal evolution, also found in other studies in the 

literature (Stávek et al., 2012; Babincev et al., 2016; Benucci, 2020; de Oliveira et 

al., 2024).  

The percentages of yellow, red, and purple pigments that contribute to the total color 

of the 4 wine samples are presented in Figure 2. The data are correlated with those 

from the color intensity and tint. The yellow hue is more significant in the P1 sample 
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(direct pressing) than in the P2 sample (Saignée). In contrast to the P1 sample, the P2 

sample exhibits a higher level of red contribution to the overall color composition, 

which is simultaneously visually more pronounced. This is a result of the 

technological process, as the flavonoids (flavones) responsible for the yellow color 

are present in both the skins and seeds, with the pulp being particularly abundant. 

The pulp is readily incorporated into the must after pressing, eliminating the need 

for prolonged and intensive maceration stages required for extraction. On the 

contrary, red pigments, represented by anthocyanins and anthocyanidins, are mainly 

located in grape skins, requiring technological steps to favor their extraction and 

solubilization in must and wine, respectively (Sacchi et al., 2005; Stávek et al., 2012; 

Casassa et al., 2013; Garrido and Borges, 2013; Pantani et al., 2014; Magrini et al., 

2016; Lukić et al., 2017; Casassa et al., 2021; Cheng and Watrelot, 2022). 

Therefore, the increased proportion of red color in the P2 sample is attributable to the 

bleeding procedure, which is defined by a brief maceration period during which the 

must was in contact with the skins of the crushed grapes. This process resulted in the 

partial release of the color components from the vacuoles of the cells in the skin into 

the must. Some of them also passed the P1 sample spontaneously during the pressing 

operation, depending on its intensity and the chosen technological option, leading, 

together with the crushing operation, to the mechanical denaturation of the cells in 

the composition of the grape skins, but to a lesser extent in the absence of a 

maceration (Sacchi et al., 2005; Casassa et al., 2013; Garrido and Borges, 2013; 

Pantani et al., 2014; Babincev et al., 2016; Lukić et al., 2017; Casassa et al., 2021; 

Cheng and Watrelot, 2022).  

The percentage of violet color is low in both samples (with higher values in the case 

of P2 due to maceration), which is explained by the fact that it is generally correlated 

with extended maceration and pre-maceration operations, accompanied by 

fermentation on the barrel or even other processes, the most significant results being 

found in the application of thermal treatments or experimental ultrasonic treatments 

(Sacchi et al., 2005; Casassa et al., 2013; Garrido and Borges, 2013; Ghanem, 2014; 

Pantani et al., 2014; Babincev et al., 2016; Magrini et al., 2016; Lukić et al., 2017; 

Casassa et al., 2021; Cheng and Watrelot, 2022; Gutiérrez et al., 2023). The purple 

component is less frequently significant in rosé wines, although it is acknowledged 

that even a brief maceration, such as the Saignée procedure, increased its value. 

In the case of the rosé wine sample processed by direct pressing (P1), a higher 

decrease in the percentage of violet color is observed, from 5.26% to 3.30% after 12 

months of storage. As mentioned before, the change in the color of rosé wines is a 

known aspect of practice and is a phenomenon often recorded. The wine thus goes 

from the various shades of pink, which can vary in diversity and intensity depending 

on the variety or varieties used, the conditions of the harvest year, and various 

technological aspects (e.g., rose, intense pink, candy pink, pale pink, etc.) to shades 

of yellow or orange (the color of onion peel, the color of the peach, the color of the 

salmon, etc.) and even brown when oxidation occurs. 
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(a)  

(b)  

(c)  

Figure 2. Evolution of percentage of yellow (a), red (b), and violet (c) colors during 12 

months of storage.  

On top of the bars, lowercase superscript letters indicate significant differences among mean values 

corresponding to wine samples produced with different procedures at the same time, while different 

capital letters indicate differences among values corresponding to wines produced with the same 

procedure, at different moments of time, at p<0.05. 

 

The percentages of monomeric and polymeric pigments, respectively, and the 

percentage of copigmentation are presented in Figure 3. 

Thus, the P2 sample, because of the bleeding procedure, which also involves a short-

term contact between the must and the solid part after crushing the grapes (a short-

term maceration), naturally presents higher concentrations of monomeric pigments 

than the P1 sample, where the grapes were pressed directly.  
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(a)  

(b)  

(c)  

(d)  

Figure 3. Percentages of monomeric (a) and polymeric (b) pigments, the percentage of 

copigmentation (c), and total color (d) of the wine samples.  

On top of the bars, lowercase superscript letters indicate significant differences among mean values 

corresponding to wine samples produced with different procedures at the same time, while different 

capital letters indicate differences among values corresponding to wines produced with the same 

procedure, at different moments of time, at p<0.05. 
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Since there was a short maceration period (average duration of 90 minutes), the 

difference is only about 6% (39.92% vs. 33.18%), but enough to be visible not only 

in terms of intensity but also in the contribution of colors-specific to young wine, 

with more intense notes of pink and light red (Figure 3a). The presence of purple 

anthocyanins was noted in the Fetească Neagră variety by the violet notes 

accompanying the intense pink or candy-pink color. These aspects were also taken 

into account during the sensory analysis. 

The results regarding the evolution of these color parameters show a decrease in the 

percentages of monomeric pigments in the case of both wines, a normal phenomenon 

for their evolution during aging (Garrido and Borges, 2013; Babincev et al., 2016; 

Gil et al., 2019; Gutiérrez-Escobar et al., 2021; Cheng and Watrelot, 2022), the 

compounds taking other forms, either by polymerization, becoming more stable, or 

by copigmentation, binding to other components in the wine. 

Higher differences between samples are found in the case of the percentage of 

polymeric pigments, with the P1 sample having a contribution of 18.96%. In contrast, 

the P2 sample, produced by the Saignée technique, has one of 45.26% (Figure 3b). 

These values thus present major differences between the two wines, being favorable 

to the aging processes and the stability of the color of the wines in general. The P1 

sample is a common one for young rosé wines, in which, as was already mentioned, 

a significant initial value of monomeric anthocyanin compounds is normal, and their 

evolution in time leads to polymerization phenomena and an increase in the 

percentages of polymeric pigments. In the case of the Saignée wine P2 sample, an 

advanced situation is observed, the technique leading, according to the results, to 

wines with more stable anthocyanin compounds (Borges, 2013; Babincev et al., 

2016; Garrido and Gil et al., 2019; Gutiérrez-Escobar et al., 2021). 

In the case of P1, the percentage of polymeric pigments increases from 18.96% to 

42.73% as they age, resulting in a more stable form of the color compounds and a 

decrease in the monomeric ones (Figure 3b). From a chemical point of view, this 

occurs through the combinations that take place between different anthocyanins, as 

well as between them and proanthocyanidins (tannins), thus forming more stable 

compounds over time. These developments differ depending on the variety, the 

winemaking process, and the harvest year (Garrido and Borges 2013; Babincev et 

al. 2016; Gil et al. 2019; Gutiérrez-Escobar et al. 2021; Cheng and Watrelot 2022).  

The percentage of polymeric pigments in the P2 sample decreased from 45.26% to 

31.65% (Figure 3b). This occurs concurrently with the increase in the degree of 

copigmentation, which rises from 14.82% to 46.52% (Figure 3c). Regarding the 

evolution of the percentages of copigmentation following aging, in the case of the P1 

sample obtained by the classic procedure, there is an insignificant decrease in the 

percentage of copigmentation from 47.87% to 47.27%. The intensity and total color 

do not change visibly; the changes produced are due exclusively to the change in the 

ratio between monomeric and polymeric pigments, in an evolution specific to most 

rosé wines produced at this time. 

The total color determinations confirm these values and evolutions and the specific 

differences between rosé and red wines (Figure 3d). According to Figure 3d, a 
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different dynamic between the two wines was observed. At first, the sample P2 

exhibited higher values of the total color, which are correlated with the percentages 

of each color and the value of the color intensity. This is due to the brief maceration 

period, as anticipated. Sample P2’ exhibited a 17.5% reduction in total color. The P1 

sample values are approximately equivalent to those after 12 months of aging (P1’). 

The results for the color of samples using the CIELab method are shown in Table 2. 

L* (brightness) parameter showed higher initial values for the P1 sample 

(46.78±0.08) compared to the P2 sample (39.50±0.04). This is mainly due to the 

higher content of red and purple pigments in the P2 sample. Both wines presented 

higher values of L* parameter after 12 months of aging (47.92±0.47 for P1’, 

respectively 43.05±0.11 for P2’), indicating a slight lightening of the color. This 

behavior contrasts with the commonly reported tendency of white and rosé wines to 

darken over time due to copigmentation, polymerization, and oxidative shifts in hue 

(Boulton, 2001; Cáceres-Mella et al., 2014; Medina-Plaza et al., 2024). However, in 

this case, the observed lightening may be attributed to pigment instability or partial 

discoloration during aging. 

At the same time, the results are consistent with the behavior of red wines, which 

typically exhibit lightening and a decrease in color intensity during aging (de 

Guerrini et al., 2019; Oliveira et al., 2024). This duality is logical in the case of rosé 

wines, which can express characteristics from both white and red profiles depending 

on the pigment concentration. In the case of the Saignée wine, where pigment levels 

are higher, the behavior more closely resembles that of red wines, as these wines are 

intermediate between classical rosé and light red wines. Additionally, 

copigmentation and polymerization phenomena may contribute not only to color 

stabilization but also to partial pigment loss and decoloration over time (Garrido and 

Borges, 2013; Babincev et al., 2016; Gutiérrez-Escobar et al., 2021). 

 

Table 2. Color parameters of wines (CIELab method). 

Samples P1  P1’ P2 P2’ 

L* 46.78±0.08aA 47.92±0.47aB 39.50±0.04bA 43.05±0.11bB 

a* 2.63±0.04aA 2.05±0.07aB 11.18±0.12bA 7.03±0.09bB 

b* 6.23±0.02aA 8.25±0.94aB 8.11±0.07bA 8.37±0.05aA 

c* 6.76±0.04aA 8.50±0.90aB 13.81±0.14bA 10.92±0.10bB 

h* 1.17±0.00aA 1.33±0.03aB 0.63±0.00bA 0.87±0.00bB 

ΔE - 2.46±0.60 - 5.46±0.02 

In a row, lowercase superscript letters indicate significant differences among mean values 

corresponding to wine samples produced with different procedures at the same time, while different 

capital letters indicate differences among values corresponding to wines produced with the same 

procedure, at different moments of time, at p<0.05. 

 

The values of a parameter representing the red and green color chromatic scale for 

the P1 and P2 samples were 2.63±0.04 and 11.18±0.12, respectively. The two wine 
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samples exhibit a propensity toward redness, as evidenced by the positive values. 

These values are directly correlated with the concentration of red anthocyanin 

compounds in wines, with the P2 sample exhibiting a higher concentration (Ghanem, 

2014; Bastianetto et al., 2015; Khoo et al., 2017; Martin et al., 2017; Chen et al., 

2019; Bendokas et al., 2020; Benbouguerra et al., 2021). The parameter values of 

the two wines decrease to 2.05±0.07 for the P1 sample and 7.03±0.09 for the P2 

sample after storage. There is a decrease in the red color in the case of the P2 sample 

and an increase in the yellow color in the total color. Thus, the process cannot support 

the higher value of red pigments, but the values remain higher than those 

corresponding to rosé wines obtained by the classic process. This procedure could 

be improved by adding exogenous proanthocyanidins in a controlled manner from 

natural products marketed nowadays or by a short period of maturation in barriques, 

which would lead to an increase in the intake of tannins from its wood.  

The evolution of the b* parameter is perfectly normal for white and rosé wines. Thus, 

the P1 sample has a value of 8.25±0.94, and the P2 sample has a close one of 

8.37±0.05. Chroma c* was 6.76±0.04 for the P1 sample and 13.81±0.14 for the P2 

sample. The P2 sample exhibits a higher color saturation due to its higher pigment 

concentration, as evidenced by the disparity between the two wines. As a result of 

the storage, there are changes in the c* parameter, which significantly increases to 

the value of 8.50±0.90 for the P1 sample (p<0.05). 

Significant changes in h* values were measured for both samples from 1.7±0.00 to 

0.63 ±0.00 (P1) and from 1.33±0.03 to 0.87 ±0.00 (P2). The calculated ΔE values 

were 2.46±0.60 (P1’), respectively 5.46±0.02 (P2’), P1’ sample having color stability 

after 12 months of storage. 

Sensory analysis 

The sensory analysis compares the classic rosé wine (P1) with the Saignée wine (P2) 

to ascertain their differences and how trained and nontrained consumers perceive the 

wine obtained by the Saignée technique. For the analysis, a scale from 1 to 9 was 

used, the value 1 corresponding to the level “extremely unpleasant,” and the value 9 

being assigned to a wine qualified as “extremely pleasant.” The results are shown in 

Figure 4. 

There were no significant visual differences between the two wine samples. This is 

normal since the wines differed only in terms of color (intensity, nuance, saturation, 

etc.), the other aspects such as clarity or brightness being influenced by other 

technological stages where there were no differences in terms of the way of working 

applied to obtain them (e.g., clarifying, filtering, etc.). The wines did not present 

visual defects, such as turbidity and any traces of oxidation. It seems that the rosé 

wine obtained by the direct pressing technique (P1 sample) had a significantly higher 

score in freshness, being better modeled according to the specifics of the market, for 

other descriptors such as smell, taste, aroma, aftertaste, roundness, and body, P2 

sample wine is preferred to the P1 sample.  
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Figure 4. Results of sensory analysis of wine samples. 

 

Figure 5 offers a comprehensive overview of the interrelations between the wine 

samples and attributes within a singular plane. As can be seen, the attributes found 

in the upper-right quadrant are represented by olfactive, mouthfeel, taste, aftertaste, 

and global appreciation, which have a positive contribution on axis F1. Other 

attributes such as aftertaste, taste, aroma, and roundness also positively influence 

axis F1. The F1 and F2 axes explained 87.92% of the total variance. It is visible that 

the P2 sample was located close to these descriptors. PCA analysis revealed that the 

P2 sample was the most prevalent in tasters’ choices. 

However, it was undoubtedly a success that the P2 sample represents a novelty in 

this context (even if it has very old roots). It was so quickly accepted and even 

preferred in most cases to classic rosé wine. This is because of its sensory features, 

starting from the visual aspect, which remains deeply subjective, passing through the 

most important characteristics of smell, taste, and aroma and ending with the 

complex perceptions regarding the roundness and body of the wine. 
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Figure 5. Correlation of sensory attributes by Principal Component Analysis (PCA). 

 

Conclusions 

The present study aimed to apply the Saignée winemaking technique, also known as 

bleeding, to improve the quality and acceptability of rosé wines in the Danube 

Terraces wine region. At the same time, it represents an attempt to combat the effects 

of climate change in viticulture and winemaking, such as sugar-acid imbalance, wine 

instability, and the inability to reach full aromatic and phenolic potential, by applying 

a technique that avoids significant use of oenological additives and does not entail 

major cost increases — thus supporting a more sustainable and integrative 

production strategy.  

The values of the physicochemical analyses indicated increased stability of the wines 

and aging potential, the total and volatile acidity, the pH, and the free and total SO2 

levels, showing that both wines can sustain possible long-term aging. 

Compared to the results reported in the literature, the rosé wines in this study 

exhibited color evolution patterns that incorporate characteristics typical of both red 

and white wines, confirming the intermediate nature of rosé wines in terms of 
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pigment behavior during aging. . The Saignée wine (P2 sample) exhibited a threefold 

increase in color intensity due to the technological process named after the color 

aspects. The pigment intensity decreased in both wines after one year of maturation, 

particularly affecting the Saignée wine. In contrast, tint values undergo an opposite 

path, namely an increase in response to aging, a phenomenon prevalent in rosé wines. 

It is important to highlight that the hue exhibited higher values in the P1 sample, 

which was subsequently determined to be a result of the higher percentages of yellow 

in the total color. All changes were correlated with percentages of monomeric and 

polymeric pigments and the percentage of copigmentation. 

Hedonic analysis of samples led to the conclusion that Saignée wine was generally 

more appreciated, scoring additionally in several aspects, such as smell, taste, aroma, 

aftertaste, roundness, full-bodied, and general appreciation. The classic rosé wine 

was appreciated in terms of freshness and appearance.  

These results suggest that, through the Saignée technique, the wine can better express 

the potential of the Fetească Neagră variety and the specific terroir of the Danube 

Terraces region, achieving a superior sensory profile compared to the classic rosé, 

and thereby supporting the overall objectives of the research. 
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