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ABSTRACT - The profile of secondary compounds, such as polyphenols, directly influences the wines sensory characteristics 

and, therefore, these substances are widely used to differentiate the geographic region of origin of these products. The objective 

of this work was to perform a characterization of chemical and phenolic profile of 'Sauvignon Blanc' wines produced in the 

altitude region of Santa Catarina State. The study was carried out with samples of commercial wines, in 2012 and 2013 vintages, 

selected from nine wineries. Two samples were taken from each winery to carry out the characterization of chemical compounds, 

evaluating, in triplicate: ethanol, residual sugar, pH, total acidity, color, total polyphenols and individual phenolic compounds. 

The results of chemical and phenolic evaluations of commercial wines 'Sauvignon Blanc' demonstrate the quality of these 

products, with high alcohol content and preservation of organic acids, due to the climatic characteristics of the region, which 

influence grape maturation. All evaluated samples presented reducing sugar values lower than 5 g L-1, indicating that they were 

all dry wines. In addition, they presented a coloration (Abs 420nm) of 0.12, these values can be considered low, indicating the 

absence of oxidation process in the wines. The phenolic compound most present in the wines was caftaric acid, in both vintages. 

With the exception of p-coumaric acid and GRP the commercial 'Sauvignon Blanc' wines, vintage 2013, presented the highest 

values of individual phenolic compounds. 

Keywords: Vitis vinifera L., altitude wines, white wine, phenolic compounds. 

 

PERFIL QUÍMICO E FENÓLICO DE VINHOS DE 'SAUVIGNON BLANC' 

PRODUZIDOS EM REGIÃO DE ALTITUDE DO ESTADO DE SANTA 

CATARINA - BRASIL 

 

RESUMO - O perfil de compostos secundários, como os polifenóis, influencia diretamente as características sensoriais de um 

vinho, e consequentemente sua quantificação pode diferenciar a região de origem desses produtos. Objetivou-se com o presente 

trabalho, realizar uma caracterização do perfil químico e fenólico de nove vinhos ‘Sauvignon Blanc’ elaborados na região de 

altitude de Santa Catarina, identificando e compreendendo as características dos vinhos Sauvignon Blanc elaborados na região. 

O presente trabalho foi realizado com amostras de vinhos comerciais, safras 2012 e 2013, selecionados de nove vinícolas 

localizadas nas regiões de altitude catarinense entre 900 e 1427 m, dos municípios de São Joaquim, Urubici, Urupema, Painel, 

Campo Belo do Sul e Água Doce. De cada vinícola foram retiradas duas amostras para a realização da caracterização dos 

compostos químicos, avaliando-se, em triplicata: etanol, açúcar residual, pH, acidez total, coloração, polifenóis totais e 

compostos fenólicos individuais. Foi realizado a descrição em tabelas para os resultados das análises realizadas. Os resultados 

das avaliações químicas e fenólicas dos vinhos comerciais ‘Sauvignon Blanc’ demonstram a qualidade desses produtos, com 

teor alcoólico superior e preservação dos ácidos orgânicas, devido as características climáticas da região, que influenciam na 

maturação das uvas. Todas as amostras avaliadas apresentaram valores de açúcares redutores inferiores a 5 g L-1, indicando 

serem todos vinhos secos. Além disso, apresentaram coloração (Abs 420nm) de 0,12, pode-se considerar estes valores baixos, 

sendo indicativo da não presença do processo de oxidação dos vinhos. O composto fenólico mais presente nos vinhos foi o 

caftaric acid, nas duas safras avaliadas. Com exceção do p-coumaric acid e o GRP, os vinhos comerciais ‘Sauvignon Blanc’, 

safra 2013, apresentaram os maiores valores de compostos fenólicos individuais. 

Palavras-chave: Vitis vinifera L., vinhos de altitude, vinho branco, compostos fenólicos. 

 

INTRODUCTION 

 Grapevines cultivated in highland regions of Santa 

Catarina State, Brazil (26º and 28ºS, at altitudes between 

950 and 1,400 m), show potential to produce quality wines, 

mainly due to the great availability of solar radiation and 

low night temperatures (MALINOVSKI et al., 2016). Due 

to the lower air temperatures in these regions, the vine 

vegetative and reproductive cycle is longer, resulting in 

slower grape maturation for the production of quality wines 

(GRIS et al., 2010; VIEIRA et al., 2011; MALINOVSKI et 
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al., 2012). In addition, maturation occurs in less rainy 

months (April and May), which results in grapes with with 

less rot and higher oenological quality (BRIGHENTI et al., 

2015). 

These characteristics allow the production of better 

quality white wines with high aromatic intensity, 

complexity and typicality (MARCON FILHO, 2015). 

Among the White varieties introduced and cultivated in the 

highlands of Santa Catarina, Sauvignon Blanc stands out, 

showing good adaptation to this region, with late budbreak, 

avoiding problems related to the occurrence of late frosts 

(BRIGHENTI et al., 2013). Wines made from 'Sauvignon 

Blanc' grapes have a marked acidity with fresh flavor 

(WÜRZ et al., 2018; WÜRZ et al., 2020; CALIARI et al., 

2021). 

The wine final quality depends on several factors, 

such as the origin of the raw material, the environmental 

factors involved during grape cycle, cultural practices on 

the vineyard management, the fermentation and possible 

reactions that occur during this process (KARASZ et al., 

2005; LOVATO; WAGNER, 2012). 

The wines chemical characterization allows 

evaluating the control in the elaboration, which can be 

related to the main technological factors used during their 

production. Determining the wine chemical composition 

allows to assess the relationship between its components 

and the technology of grape production and winemaking 

used by the grower, proving its stability, even allowing to 

characterize wines from specific regions and attesting the 

wine quality (OUGH, 1992; CASTILHOS; BIANCHI, 

2011). Because the final quality of the product, related to 

aspects of flavor, aroma, consistency and wine appearance, 

depends on wine chemical constitution, and on the 

interaction between them and their quantities (OLIVEIRA 

et al., 2011). 

The profile of secondary compounds, such as 

polyphenols, directly influences the wines sensory 

characteristics and, therefore, these substances are widely 

used to differentiate the geographic region of origin of these 

products (RIBÉREAU-GAYON et al., 2006; JACKSON, 

2008; GREEN et al., 2011). In wines, polyphenols are a 

quality parameter due to their contribution to organoleptic 

characteristics, particularly color and taste sensations such 

as astringency and bitterness (phenolic acids and flavanol) 

(RIBÉREAU-GAYON et al., 2006; GÓMEZ-ALONSO et 

al., 2007). Other substances, such as organic acids, 

participate in physicochemical and biochemical reactions, 

from grape maturation to wine stability, influencing the 

taste and aromatic balance of wines (BORDIGNON-LUIS; 

BURIN, 2021). 

It is essential to evaluate the chemical and phenolic 

composition of 'Sauvignon Blanc' wines, and in this context, 

the aim of this work is to carry out a characterization of 

chemical and phenolic profile of nine 'Sauvignon Blanc' 

wines made in highlands of Santa Catarina State - Brazil, 

and thus identify and understand the main characteristics of 

these wines. 

 

MATERIAL AND METHODS 

The present study was carried out with samples of 

commercial wines, vintages 2012 and 2013, selected from 

nine wineries located in the altitude regions of Santa 

Catarina State, between 900 and 1427 m a.s.l. (Table 1), in 

the municipalities of São Joaquim, Urubici, Urupema, 

Painel, Campo Belo do Sul and Água Doce. For each wine, 

the vineyards characteristics were described. The 

information was collected through a questionnaire 

completed by the technical responsible of each winery, as 

indicated in Table 2. 

 

TABLE 1 - 'Sauvignon Blanc' wine samples used for chemical characterization according to winery, altitude and vintage. 

Winery code Altitude (m) Vintage 2012 Vintage 2013 

A 1250 x x 

B 1150 x x 

C 1250 x x 

D 1130 x x 

E 1300 x x 

F 900 (1) x 

G 1260 x  (1) 

H 1427 x  (1) 

I 935 (1) x 
(1) = samples not available for analysis. x = samples available for analysis 
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TABLE 2 - Vineyards characteristics that originated the grapes for elaboration of 'Sauvignon Blanc' wine samples used for 

chemical characterization. 

Winery 

code 

Coordinates 
Planting Year 

Spacing (m) Rootstock 
Training 

System 

Latitude Longitude Altitude (m) Line Plant   

A 28º17' S 49º55' W 1250 2004 3.0 1.2 1103 P VSP(1) 

B 28º22'04'' S 49º49’52” W 1150 2001 3.0 1.2 1103 P VSP 

C --- --- 1250 2005/06 2.5 1.0 1103 P/101-14 Mgt VSP 

D --- --- 1130 2006/08 3.5 1.5 1103 P VSP 

E 28º08'32” S 49º48’4” W 1300 2005 3.0 1.5 1103 P VSP 

F 27º 11.026' S 51º10’9” W 900 2005 3.0 1.0 1103 P VSP 

G 26º43’48” S 51º30’10” W 1260 2005 2.9 1.5 1103 P/3309 C VSP 

H 28º19’01” S 49º54’00” W 1427 2007 3.0 1.2 1103 P VSP 

I 27º40’12” S 50º44’39” W 935 2006/07/09/10 3.0 1.0 1103 P VSP 
(1)VSP = vertical shoot position trellis. --- = not informed. 

 

Two samples (750 mL bottle) were taken from 

each winery to carry out the characterization of chemical 

compounds in 'Sauvignon Blanc' wines. One of the samples 

was stored as a control, and the other was transported to 

University of Auckland in New Zealand, for chemical and 

phenolic analysis. The samples were kept in a room with 

controlled temperature (18ºC) until the moment of analysis. 

Immediately after opening the bottles, total and individual 

polyphenols and conventional analyzes were performed. 

Total acidity (TA), pH, residual sugar and ethanol 

content (%v/v) were performed on a WineScan (FOSS, 

Hillerød, Denmark). pH was measured utilising a Thermo 

Orion 420 A + pH metre (ThermoFisher Scientific, 

Waltham, MA). Wine tristimulus colour was obtained by 

full spectrum scanning from 280 to 780 nm at 5-nm 

increments using a Shimadzu, UV-1700 spectrophotometer 

(Kyoto, Japan), followed by integration utilising the method 

set forth in the Compendium of International Methods of 

Wine and Must Analysis (OIV, 2014). Wine samples were 

placed into 10-mm glass cuvettes and spectra obtained in 

the transmittance mode. Values for L∗, a∗, and b∗ were 

obtained through integration and the tables provided within 

the reference literature. 

Total phenolic content was established by the 

Folin–Ciocalteu assay, as described by Bajčan et al. (2013). 

In a 50 mL volumetric flask, 1.0 mL of wine or gallic acid 

standard and 5.0 mL of 18 Ohm water were added. To this 

0.25 mL of Folin–Ciocalteu reagent and 3.0 mL of 20% 

sodium carbonate were added. The flasks were brought to 

volume with distilled water and placed at room temperature, 

shielded from light for 90 min. The sample absorbance was 

then measured at 765 nm. Folin–Ciocalteu reagent was 

obtained from Sigma-Aldrich (St. Louis, MO). 

Phenolic compounds were determined by HPLC 

using the method described by Olejar et al. (2015). Wine 

and standard solutions were filtered through 0.2-μm syringe 

filter and 20 μL of the filtrate were injected into an Agilent 

1100 HPLC with UV/Vis detector (Santa Clara, CA) and an 

ESA Coulochem III electrochemical detector (Waltham, 

MA). Chromatography occurred at 1.0 mL/min. over 30 

min. at 40 °C on a 3.0 × 100 mm, 3 μm, Supelco Ascentis 

RP-amide column (Bellefonte, PA). Analyte separation was 

performed using a gradient elution of mobile phase A: 30 

mmol phosphate buffer at pH 2.6, and mobile phase B: a 

mix (30:10:60) of 100 mmol phosphate buffer, methanol, 

and acetonitrile at pH 2.6. The gradient was 0-10 min. 12% 

B, 10-15 min. 30% B, 15-17.5 min. 55% B, 17.5-21 min. 

55% B, 21-23 min. 100% B, and 23-25 min. 0% B. 

Detection of analytes was done at 280, 305, 320 and 365 

nm, as well as at 450 and 750 mV. Methanol, etanol and 

acetonitrile were obtained from Scharlau (Sentmenat, 

Spain). 18-Ohm water was produced with a Barnsted 

Nanopure water system (Thermo Scientific, Waltham, 

MA). The standards anhydrous gallic acid (≥98%), (+) - 

catechin (≥98%), epicatechin (≥98%), caftaric acid (≥98%), 

2-S-glutationiltrans-caftaric acid (GRP) (≥98%), p-coutaric 

(≥ 98%), caffeic acid (≥98%) and p-coumaric acid (≥98%) 

were obtained from Sigma-Aldrich (Darmstadt, Germany). 

For each sample, a duplicate reading was 

performed and when a variation > 10% was detected, a third 

reading was performed. Samples of wines from vintage 

2012 (n=9) and vintage 2013 (n=9) were used. A description 

was performed in tables for the results of conventional 

analyzes and phenolic compounds. All analyzes were 

performed in triplicate, data were analyzed using 

descriptive statistics (mean and standard deviation). 

 

RESULTS AND DISCUSSION 

 The data regarding chemical composition of 

'Sauvignon Blanc' commercial wines are described in 

Table 3. 
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TABLE 3 - Chemical composition (ethanol, total acidity and pH) of commercial 'Sauvignon Blanc' wines produced in altitude 

regions of Santa Catarina State, Brazil. Vintages 2012 and 2013. 

Winery 
Ethanol (%) Total acidity (g L-1) pH 

2012 2013 2012 2013 2012 2013 

A 11.9 12.8 6.5  6.2 3.16  3.28 

B 13.6 12.8 5.4  6.3 3.30  3.21 

C 14.0  14.4 6.2  6.4 3.28  3.20 

D 13.9  13.9 5.1  7.0 3.41  3.08 

E 13.8  12.6 6.7  7.1 3.17  3.06 

F --- 11.9 --- 7.3 --- 3.16 

G 12.4  --- 6.8  --- 3.17  --- 

H 14.2  --- 6.0  --- 3.34  --- 

I --- 11.5 --- 6.6 --- 3.22 

Average* 13.4 + 0.9 12.9 + 1.0 6.1 + 0.6 6.7 + 0.4 3.26 + 0.10 3.17 + 0.08 

*Average + standard deviation. --- = not informed. 

 

 

 The variable ethanol presented, among the nine 

samples, an average value of 13.4% in 2012 and 12.9% in 

2013. The total acidity variable presented mean values of 

6.1 g L-1 and 6.7 g L-1, for wines from 2012 and 2013 

vintages, respectively. The pH value observed in the 

samples was 3.26 for wines from vintage 2012 and 3.17 for 

wines from vintage 2013. In this context, there was a 

reduction in values of ethanol and pH from vintage 2012 to 

the vintage 2013, and an increase in the value of total 

acidity, this difference being related to diferences in the 

level of grape ripeness. The results indicate that Sauvignon 

Blanc wines meet the identity and quality standards 

established by the Ministry of Agriculture, Livestock and 

Supply for fine dry white wines (BRASIL, 2018). In 

addition, the wines presented very similar values between 

the two evaluated vintages. 

 The color of 'Sauvignon Blanc' commercial wines 

presented identical values in both evaluated vintages (A 

420nm), with a value of 0.12 (Table 4). However, it is 

noteworthy that in the vintage 2012, the evaluated samples 

have similar color values, ranging from 0.10 to 0.14, while 

in the vintage 2013, there were variations in color from 0.09 

to 0.16. Color is one of the most important properties of 

must and wines from white varieties. The oxidation process 

that occurs frequently in white wines is a well-known 

problem in the winemaking industry because the color of 

musts and wines can be modified (CEJUDO-BASTANTE 

et al., 2010). An increase in absorbance values is an 

indication of oxidative coloration occurring in wine 

(SKOUROUMOUNIs et al., 2005). This is due to the 

oxidation of phenolic compounds to their corresponding o-

quinones, in several degrees of polymerization, causing 

yellow-brown coloration (DU TOIT et al., 2006). 

Regarding the residual sugar of 'Sauvignon Blanc' 

commercial wines, vintage 2012, had value of 2.3 g L-1, 

while wines vintage 2013 had a value of 1.9 g L-1. In both 

vintages it was observed that the wines presented a variation 

of residual sugar from 1.3 to 2.5 g L-1, with the exception of 

sample E, vintage 2012, which presented 4.4 g L-1 of 

residual sugar. Regarding on the values of residual sugars, 

all samples are classified as dry wines (BRASIL, 2018). 

  

 

TABLE 4 - Chemical composition (color and residual sugar) of commercial 'Sauvignon Blanc' wines produced in altitude regions 

of Santa Catarina State, Brazil. Vintages 2012 and 2013. 

Winery 
Color (A420 nm) Residual sugar (g L-1) 

2012 2013 2012 2013 

A 0.14  0.14 2.9  1.6 

B 0.10  0.09 1.3  1.5 

C 0.13  0.16 2.2  2.2 

D 0.11  0.11 1.5  1.5 

E 0.10  0.09 4.4  2.5 

F --- 0.13 --- 2.4 

G 0.13  --- 2.3  --- 

H 0.12  --- 1.7  --- 

I --- 0.13 --- 1.7 

Average* 0.12 + 0.02 0.12 + 0.03 2.3 + 1.1 1.9 + 0.4 

*Average + standard deviation. --- = samples not available for analysis. 

 

Polyphenols play important role in sensory 

characteristics of wine, such as color, astringency, and 

bitterness (WÜRZ et al., 2020), and they play a major role 

in wine quality (CONDE et al., 2007). The content of total 

polyphenols, and the evaluation of individual polyphenols 

are described in Table 5. It was observed for 'Sauvignon 

Blanc' commercial wines, vintages 2012 and 2013, values 

of total polyphenols of 182.7 and 196.1 mg L-1, respectively. 
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It is noteworthy that in both evaluated vintages, there was 

variation between the different samples, ranging from 163.6 

to 204.9 mg L-1 for vintage 2012, and from 163.2 to 247.0 

mg L- 1, for vintage 2013. There was no major change in the 

values found between the evaluated vintages. Traditionally, 

vinification of white wines does not include skin contact 

with the skin, seeds and rachis of grapes; as result, the 

polyphenol content in white wines is substantially lower 

than in red wines. A thorough knowledge of the various 

polyphenolic structures present in the grape and the 

mechanisms of its evolution during winemaking is an 

indispensable basis to development of the technological 

processes adapted both the vineyard and the winery (WÜRZ 

et al., 2017).

 

TABLE 5 - Phenolic compounds (total polyphenol, gallic acid, catechin and epicatechin) of commercial 'Sauvignon Blanc' wines 

produced in altitude regions of Santa Catarina State, Brazil. Vintages 2012 and 2013. 

Winery 
Total Polyphenol (mg L-1)  Gallic acid (mg L-1) Catechin (mg L-1) Epicatechin (mg L-1) 

2012 2013 2012 2013 2012 2013 2012 2013 

A 204.9 + 2.22 199.2 + 8.41 0.5 + 0.03 0.4 + 0.02 2.3 + 0.10 1.6 + 0.04 0.9 + 0.04 0.7 + 0.02 

B 163.6 + 0.62 163.2 + 4.70 0.2 + 0.01 1.0 + 0.002 0.9 + 0.003 0.3 + 0.01 0.4 + 0.003 0.1 + 0.01 

C 204.5 + 2.38 247.0 + 2.16 0.6 + 0.02 1.6 + 0.02 0.6 + 0.02 1.9 + 0.08 0.4 + 0.01 1.8 + 0.03 

D 186.2 + 5.72 166.9 + 3.50 0.4 + 0.00 0.1 + 0.001 1.1 + 0.03 1.3 + 0.02 0.4 + 0.01 0.4 + 0.04 

E 186.6 + 0.94 178.0 + 3.71 0.7 + 0.03 0.3 + 0.01 2.1 + 0.08 2.1 + 0.03 0.4 + 0.002 1.0 + 0.03 

F --- 210.4 + 5.26 --- 0.4 + 0.01 --- 5.1 + 0.05 --- 1.9 + 0.02 

G 168.2 + 3.04 --- 0.4 + 0.005 --- 0.9 + 0.05 --- 0.4 + 0.002 --- 

H 164.7 + 3.39 --- 0.2 + 0.003 --- 1.1 + 0.01 --- 0.4 + 0.03 --- 

I --- 207.8 + 0.36 --- 0.4 + 0.004 --- 1.5 + 0.004 --- 0.5 + 0.01 

Average* 182.7 + 17.78 196.1 + 29.44 0.4 + 0.19 0.6 + 0.53 1.3 + 0.65 2.0 + 1.50 0.5 + 0.19 0.9 + 0.69 

*Average + Standard Deviation. --- = samples not available for analysis. 

 

The polyphenol gallic acid had an average value of 

0.6 and 1.3 mg L-1 for 'Sauvignon Blanc' commercial wines, 

vintages 2012 and 2013, respectively. There was great 

variation between samples, with value intervals of 0.2 to 0.7 

mg L-1 for vintage 2012 and from 0.3 to 1.6 mg L-1 for 

vintage 2013. Gallic acid is originated from the hydrolysis 

of esters after a few months, it is stable during aging 

(RIBÉREAU-GAYON et al., 2006). Regarding the 

polyphenol catechin, mean values of 1.3 and 2.0 mg L-1 

were observed for vintages 2012 and 2013, respectively. 

The polyphenol epicatechin showed mean values of 0.5 and 

0.9 mg L-1 for the samples from vintages 2012 and 2013, 

respectively. 

It was observed for total polyphenols and for 

individual polyphenols, gallic acid, catechin and 

epicatechin, a greater variation in the values of commercial 

wine samples in the vintage 2013. In addition to the greater 

variation in values between samples, higher values of these 

three polyphenols were observed in the samples from 

vintage 2013. Work carried out by Marcon Filho et al. 

(2021), with wines made from the Sauvignon Blanc 

grapevine in an altitude region of Santa Catarina State, 

obtained values higher than those in the present study for 

the variables Gallic acid, cathecin and total polyphenols. 

Flavan-3-ols, represented mainly by catechin and 

epicatechin are important, because they give astringency to 

wines (DOWNEY et al., 2003). A study by Salacha et al. 

(2008), demonstrate a positive correlation between 

browning of white wines and the presence of catechins. 

Bitterness and astringency are associated with high levels of 

flavan-3-ols (CHAPMAN et al., 2004). In this context, low 

values of catechin and epicatechin are desirable in white 

wines. These compounds are extracted from grape skins and 

seeds during the winemaking process and during wine 

aging, they undergo structural transformations, oxidation 

and condensation reactions that influence the astringency 

and color of wines (MATEUS et al., 2003). 

 The individual polyphenols caftaric acid, GRP and 

p-coutaric acid presented similar values for the samples of 

'Sauvignon Blanc' commercial wines, in both evaluated 

vintages (Table 6 and Table 7). The polyphenol caftaric acid 

presented values of 16.1 and 16.3 mg L-1, for the samples 

from vintages 2012 and 2013, respectively. Despite similar 

values in both vintages, there was a great variation between 

samples. In vintage 2012, the polyphenol caftaric acid 

ranged from 1.0 to 26.4 mg L-1, and in vintage 2013, it 

ranged from 0.2 to 27.9 mg L-1. 
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TABLE 6 - Phenolic compounds (caftaric acid, GRP, p-coutaric acid and caffeic acid) of commercial 'Sauvignon Blanc' wines 

produced in altitude regions of Santa Catarina State, Brazil. Vintages 2012 and 2013. 

Winery 
Caftaric acid (mg L-1) GRP (mg L-1) p-Coutaric acid (mg L-1) Caffeic acid (mg L-1) 

2012 2013 2012 2013 2012 2013 2012 2013 

A 26.4 + 1.12 14.0 + 0.08 4.4 + 0.17 2.1 + 0.04 2.6 + 0.11 0.9 + 0.02 2.1 + 0.09 1.4 + 0.01 

B 15.9 + 0.02 16.4 + 0.05 4.6 + 0.01 4.2 + 0.02 2.2 + 0.01 1.4 + 0.003 1.4 + 0.01 1.2 + 0.01 

C 21.1 + 0.48 0.2 + 0.00 5.8 + 0.13 5.1 + 0.06 0.6 + 0.01 ND 8.0 + 0.08 29.0 + 0.65 

D 18.6 + 0.43 10.9 + 0.06 3.6 + 0.06 6.6 + 0.08 2.1 + 0.05 1.1 + 0.01 1.7 + 0.04 0.9 + 0.01 

E 17.6 + 0.04 22.0 + 0.29 3.1+ 0.01 2.6 + 0.19 2.6 + 0.05 2.6 + 0.01 3.5 + 0.01 0.6 + 0.03 

F --- 27.9 + 0.26 --- 4.9 + 0.28 --- 4.1 + 0.04 --- 2.1 + 0.03 

G 12.4 + 0.11 --- 4.2 + 0.04 --- 0.9 + 0.01 --- 3.1 + 0.04 --- 

H 1.0 + 0.004 --- 6.7 + 0.18 --- 0.5 + 0.01 --- 0.4 + 0.003 --- 

I --- 22.8 + 0.48 --- 5.9 + 0.14 --- 1.8 + 0.03 --- 0.9 + 0.03 

Average* 16.1 + 7.98 16.3 + 9.16 4.6 + 1.25 4.5 + 1.65 1.6 + 0.93 1.7 + 1.34 2.9 + 2.48 5.2 + 10.53 

*Average + standard deviation. --- = samples not available for analysis. 

 

TABLE 7 - Phenolic compounds (p-coumaric acid) of commercial 'Sauvignon Blanc' wines produced in altitude regions of Santa 

Catarina State, Brazil. Vintages 2012 and 2013. 

*Average + standard deviation. --- = samples not available for analysis. 

 

Among the 8 compounds identified, caftaric acid 

had the highest concentration. According to Vrhovšek et al. 

(1997) caftaric acid is by far the most abundant 

hydroxycinnamic acid in white varieties of Vitis vinifera. 

The content of polyphenols in white wines is substantially 

lower than in red wines, and composed almost mainly of 

hydroxycinnamic acid derivatives (JACKSON, 2014). The 

main function of hydroxycinnamic acids is their 

participation in oxidation reactions that lead to the browning 

of musts and wines, especially in white varieties, especially 

caftaric acid, while in red grapes they participate in 

reactions with anthocyanins, acting as co-pigments. 

Hydroxycinnamic acids are involved in the appearance of 

volatile phenols with consequent aromatic changes 

(RIBÉREAU GAYON et al., 2006; SPÁCIL et al., 2008). 

In relation to polyphenol GRP, values of 4.6 and 

4.5 mg L-1 were observed in 'Sauvignon Blanc' commercial 

wines, vintages 2012 and 2013, respectively, showing less 

variation between the evaluated samples. Glutathione is an 

antioxidant tripeptide formed by three acidic amino acids - 

cysteine, glutamate and glycine - and present in musts and 

wines. This tripeptide can regenerate the o-diphenol group 

of enzymatically oxidized trans-cafaric acid, giving rise to 

2-S-glutathioltrans-caftaric acid (GRP) and thus inhibiting 

wine browning (CEJUDO-BASTANTE et al., 2010; 

KRITZINGER et al., 2013). A similar behavior was 

observed for the polyphenol p-coutaric acid, with more 

standardized values between the samples, with average 

values of 1.6 and 1.7 mg L-1 of p-coutaric acid, for the 

samples of vintages 2012 and 2013, respectively. 

 Unlike the polyphenols caftaric acid, GRP and p-

coutaric acid, higher values were found for caffeic acid in 

commercial wines from vintage 2013 compared to 2012. 

While 'Sauvignon Blanc' wines from vintage 2012 

presented 2.9 mg L-1 of caffeic acid, the vintage 2013 

presented values of 5.2 mg L-1. This difference is directly 

related to the wine sample “C”, which presented a value of 

29.0 mg L-1 caffeic acid in the vintage 2013; the other 

commercial wines presented values of caffeic acid from 0.6 

to 2.1 mg L-1. It is noteworthy that for commercial wines 

from vintage 2012, the sample “C” also differed from the 

others. The sample “C” presented 8.0 mg L-1 of caffeic acid 

in 2012, while the other samples varied from 0.4 to 

3.5 mg L-1. 

The phenolic compound p-coumaric acid 

presented values of 0.9 and 0.6 mg L-1, for 'Sauvignon 

Blanc' commercial wines, in vintages 2012 and 2013, 

respectively. They showed less variation between samples. 

It is noteworthy that the phenolic compound p-coumaric 

was, together with GRP, the only phenolic compounds that 

showed lower values in the vintage 2013 compared to 2012. 

For all other evaluated phenolic compounds in 'Sauvignon 

Blanc' commercial wines, the vintage 2013 presented higher 

values compared to wines from the vintage 2012. According 

Winery 
p-coumaric acid (mg L-1) 

2012 2013 

A 0.5 + 0.04 0.4 + 0.03 

B 0.5 + 0.005 0.2 + 0.003 

C 2.5 + 0.05 2.4 + 0.03 

D 0.5 + 0.01 0.3 + 0.01 

E 1.1 + 0.01 0.1 + 0.002 

F --- 2.1 + 0.03 

G 0.7 + 0.01 --- 

H 0.5 + 0.01 --- 

I --- 0.3 + 0.003 

Average* 0.9 + 0.73 0.6 + 0.82 
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to Würz et al. (2017), the importance of p-coumaric acide is 

related to phenomena of oxidative browning that the musts 

or white wines can suffer. These compounds, rich in 

hydroxyl groups, are the first phenolic substances to be 

oxidized by the phenoloxidase enzymes in the respective 

quinones. These quinones are involved in reactions that lead 

to the appearance of compounds, with colorings ranging 

from yellow to brown, in musts. 

Phenolic compounds are important for plant 

growth and reproduction, also acting as antipathogens 

(stress conditions such as infections and wounds) and 

protection against UV radiation (RUSJAN et al., 2012). 

They still contribute to pigmentation, astringency, aromas 

and oxidative stability. In viticulture these compounds are 

responsible for the qualitative and organoleptic composition 

of wines, such as color, body and astringency (NACZK; 

SHAHIDI, 2004). 

Further studies related to the characterization of 

wines from the Santa Catarina highlands are essential, 

especially related to the aromatic and phenolic profile of the 

wines, and thus monitoring and evaluating the qualitative 

evolution of the wines produced. 

 

CONCLUSIONS 

The results of chemical and phenolic evaluations 

of commercial wines 'Sauvignon Blanc' demonstrate the 

quality of these products, with high alcohol content and 

preservation of organic acids, due to the climatic 

characteristics of the region, which influence grape 

maturation. 

All evaluated samples presented reducing sugar 

values lower than 5 g L-1, indicating that they were all dry 

wines. In addition, they presented a coloration (Abs 420 nm) 

of 0.12, these values can be considered low, indicating the 

absence of oxidation process in the wines.  

The phenolic compound most present in the wines 

was caftaric acid, in both vintages. With the exception of p-

coumaric acid and GRP the commercial 'Sauvignon Blanc' 

wines, vintage 2013, presented the highest values of 

individual phenolic compounds. 

 

ACKNOWLEDGEMENTS 

 To the researcher Paul Kilmartin of The University 

of Auckland, who contributed to the analysis of wine 

samples. 

 

REFERENCES 

BAJČAN, D.; HARANGOZO, L.; HRABOVSKÁ, 

D.; BONČÍKOVÁ, D. Optimizing conditions for 

spectrophotometri determination of total polyphenols in 

wines using Folin–Ciocalteu reagente. Journal of 

Microbiology, Biotechnology and Food Sciences, v.2, n.1, 

p.1271-1280, 2013. 

BORDIGNON-LUIZ, M.; BRUIN, V.M. Composição 

química de vinhos das regiões de altitude de Santa 

Catarina. In: PALLADINI, L. A.; BRIGHENTI, A.F.; 

SOUZA, A.K.; SILVA, A.L. Potencial de variedades de 

uvas viníferas nas regiões de altitude de Santa Catarina. 

Florianópolis: EPAGRI, 2021, p.187-212. 

BRASIL. Ministério da Agricultura, Pecuária e 

Abastecimento. Instrução normativa n° 14, de 8 de fevereiro 

de 2018. Complementação dos Padrões de Identidade e 

Qualidade do Vinho e Derivados da Uva e do Vinho. 

Diário Oficial [da] República Federativa do Brasil, Brasília, 

DF, Brasília, 20 de fevereiro de 2014, Seção 3, p.4-6, 2018. 

BRIGHENTI, A.F.; BRIGHENTI, E.; BONIN, V.; 

RUFATO, L. Phenological characterization and thermic 

requirement of distinct grapevines varieties in São Joaquim, 

Santa Catarina - Brazil. Ciência Rural, v.43, n.7, p.1162-

1167, 2013. 

BRIGHENTI, A.F.; MALINOVSKI, L.I.; STEFANNINI, 

M.; VIEIRA, H.J.; SILVA, A.L. Comparação entre as 

regiões vitícolas de São Joaquim - SC, Brasil e San Michele 

All’Adige - TN, Itália. Revista Brasileira de Fruticultura, 

v.37, n.2, p.281-288, 2015. 

CALIARI, V.; PORRO, D.; STEFANNINI, M. 

Comportamento Enológico de diferentes variedades 

viníferas em regiões de altitude de Santa Catarina. In: 

PALLADINI, L.A.; BRIGHENTI, A.F.; SOUZA, A.K.; 

SILVA, A.L. Potencial de variedades de uvas viníferas nas 

regiões de altitude de Santa Catarina. Florianópolis: 

EPAGRI, 2021, p.174-186. 

CASTILHOS, M.B.M.; BIANCHI, V.L. Caracterização 

físico-química e sensorial de vinhos brancos da região 

Noroeste de São Paulo. Revista Holos, v.4, n.4, p.148-158, 

2011. 

CEJUDO-BASTANTE, M.J.; PÉREZ-COELLO, M.S.; 

HERMOSÍN-GUTIÉRREZ, I. Identification of new 

derivatives of 2-S-glutathionylcaftaric acid in aged white 

wines by HPLC-DAD-ESI-MS. Journal Agriculture Food 

Chemistry, v.58, n.21, p.11483- 11492, 2010. 

CHAPMAN, D.M.; MATTHEWS, M.A.; GUINARD, J.X. 

Sensory attributes of Cabernet Sauvignon wines made from 

vines with different crop yields. American Journal of 

Enology and Viticulture, v.55, n.4, p.325-334, 2004 

CONDE, C.P.; SILVA, P.; FONTES, N.; DIAS, A.C.P.; 

TAVARES, R.M.; SOUSA, M.J.; AGASSE, A.; 

DELROT.; GERÓS, H. Biochemical changes throughout 

grape berry development and fruit and wine quality. Food, 

v.1, n.1, p.1-22, 2007. 

DOWNEY, M.; HARVEY, J.S.; ROBINSON, S.P. 

Analysis of tannins in seeds of skins of Shiraz grapes 

throughout berry development. Australian Journal of 

Grape and Wine Research, v.9, n.1, p.15-27, 2003. 

DU TOIT, W.J. The effect of oxygen on the composition 

and microbiology of red wine. Dissertation, Stellenbosch 

University, Private Bag X1, 7602 Matieland (Stellenbosch), 

South Africa, 2006.     

GÓMEZ-ALONSO, S.; GARCÍA-ROMERO, E.; 

HERMOSÍN-GUTIÉRREZ, I. HPLC analysis of diverse 

grape and wine phenolics using direct injetion and 

multidetection by DAD and fluorescence. Journal of Food 

Composition and Analysis, v.20, n.7, p.618-626, 2007. 

 

 

 

 



28 

 

Chemical and phenolic...                                                                                                            MARCON FILHO, J. L. et al. (2022) 

 

Sci. Agrar. Parana., Marechal Cândido Rondon, v. 21, n. 1, jan./mar., p. 21-29, 2022 

GRIS, E.F.; BURIN, V.M.; BRIGHENTI, E.; VIEIRA, 

H.J.; BORDIGNON-LUIZ, M. Phenology and ripening of 

Vitis vinifera grape varieties in São Joaquim, southern 

Brazil: a new South American wine growing region. 

Ciência e Investigación Agraria, Santiago, v.37, n.2, 

p.61-75, 2010. 

JACKSON, R. S. Wine Science: principles and 

applications. Ed. Elsevier, 4a. ed., 2014. 751p. 

KARASZ, P.; BENASSI, M.T.; YAMASHITA, F.; 

CECCHI, H.M. Influência do envelhecimento na aceitação 

e nas características físico-químicas de vinhos brancos 

Riesling Itálico brasileiros. Alimentos e Nutrição, v.16, 

n.1, p.45-50, 2005. 

KRITZINGER, E.C.; BAUER, F.F.; TOIT, W.J. Role of 

glutathione in winemaking: A review. Journal of 

Agricultural and Food Chemistry, v.61, n.2, p.269-277, 

2013 

LOVATO, M.A; WAGNER, R. Avaliação da qualidade do 

vinho de mesa suave por análises físico-químicas. 

Cadernos da Escola de Saúde, v.8, [s.n.], p.168-178, 2012. 

MALINOVSKI, L.I.; WELTER, L.J.; BRIGHENTI, A.F.; 

VIEIRA, H.J; GUERRA, M.P.; DA SILVA, A.L. 

Highlands of Santa Catarina/Brazil: A region with high 

potential for wine production. Acta Horticulturae, v.931, 

[s.n.], p.433-440, 2012.  

MALINOVSKI, L.I.; BRIGHENTI, A.F.; BORGHEZAN, 

M.; GUERRA, M.P.; SILVA, A.L.; PORRO, D.; 

STEFANINI, M.; VIEIRA, H.J. Viticultural performance of 

Italian grapevines in high altitude regions of Santa Catarina 

State, Brazil. Acta Horticulturae, v.1115, [s.n.], p.203-

210, 2016. 

MARCON FILHO, J.L.; HIPÓLITO, J.S.; MACEDO, 

T.A.; KRETZSCHMAR, A.A.; RUFATO, L.  Raleio de 

cachos sobre o potencial enológico da uva 'Cabernet Franc' 

em duas safras. Ciência Rural, v.45, n.12, p.2150-2156, 

2015. 

MARCON FILHO, J.L.; WÜRZ, D.A.; BRIGHENTI, A.F.; 

KRETZSCHMAR, A.A.; RUFATO, L.; 

KRETZSCHMAR, A.A. Physicochemical and aromatic 

composition of 'Sauvignon Blanc' wines obtained from the 

Y-trellis and VSP training systems. Pesquisa 

Agropecuária Brasileira, v.56, e02255, 2021. 

MATEUS, N.; SILVA, A.M.S.; RIVAS-GONZALO, J.C.; 

SANTOS-BUELGA, C.; FREITAS, V. A new class of blue 

anthocyanins-derived pigments isolated from red wines. 

Journal of Agricultural and Food Chemistry, v.51, n.7, 

p.1919-1923, 2003. 

NACZK, M.; SHAHIDI, F. Extraction and analysis of 

phenolics in food. Journal of Chromatography, v.1054, 

n.1-2, p.95-111, 2004. 

OLEJAR, K.J.; FEDRIZZI, B.; KILMARTIN, P.A. 

Antioxidant activity and phenolic profiles of Sauvignon 

blanc wines made by various maceration techniques 

Australian Journal of Grape and Wine Research, v.21, 

n.1, p.57-68, 2015. 

 

 

 

OLIVEIRA, L.C.; SOUZA, S.O.; MAMEDE, M.E. 

Avaliação das características físico-químicas e 

colorimétricas de vinhos finos de duas principais regiões 

vinícolas do Brasil. Revista Instituto Adolfo Lutz, v.70, 

n.2, p.158-167, 2011. 

OIV. OFFICE INTERNATIONAL DE LA VIGNE ET DU 

VIN. Recueil des Méthodes Internationales d’Analyse 

des Vins et des Moûts. Office International de la Vigne et 

du Vin: Paris, v.2, 930p., 2014. 

OUGH, C.S. Tratado básico de enologia. Tradução por 

Concéptgion Llaguno Marchena e Maria Dolores Cabezudo 

Ibañez. Zaragoza: Acribia, 232p., 1992. 

RIBÉREAU-GAYON, P.; DUBOURDIEU, D.; 

DONÈCHE, B.; LONVAUD, A. Handbook of enology: 

the microbiology of wine and vinifications. 2nd ed. 

Chichester: J. Wiley & Sons, 2006. v.1, 429p. 

RUSJAN, D.; VEBERIC, R.; MIKULIC-PETKOVSEK, 

M. The response of phenolic compounds in grapes of the 

variety ‘Chardonnay’ (Vitis vinifera L.) to the infection by 

phytoplasma Bois noir. European Journal Plant 

Pathology, v.133, n.4, p.965-974, 2012. 

SALACHA, M.I.; KALLITHRAKA, S.; TZOUROU, I. 

Browning of white wines: correlation with antioxidant 

characteristics, total polyphenolic composition and flavanol 

content. International Journal of Food Science and 

Technology, v.43, n.6, p.1073-1077, 2008. 

SKOUROUMOUNIS, G.K.; KWIATKOWSKI, M.J.; 

FRANCIS, I.L.; OAKEY, H.; CAPONE, D.L.; PENG, Z.; 

DUNCAN, B.; SEFTON, M.A.; WATERS, E.J. The 

influence of ascorbic acid on the composition, colour and 

flavour properties of a Riesling and a wooded Chardonnay 

wine during five years’ storage. Australian Journal Grape 

Wine Research, v.11, n.3, p.355-368, 2005. 

SPÁCIL, Z.; NOVÀKOVÁ, L.; SOLIDH, P. Analysis of 

phenolic compounds by high performance liquid 

chromatography. Talanta, v.76, n.1, p.189-199, 2008. 

VIEIRA, H.J.; BACK, A.J.; SILVA, A.L.; PEREIRA. E.S. 

Comparação da disponibilidade de radiação solar global e 

fotoperíodo entre as regiões vinícolas de Campo Belo do 

Sul-SC, Brasil e Pech Rouge, França. Revista Brasileira de 

Fruticultura, Jaboticabal, v.33, n.4, p.1055-1065, 2011. 

VRHOVŠEK, U.; WENDELIN, S.; EDER, R. Quantitative 

Bestimmung von Hydroxyzimtsäuren und 

Hydroxyzimtsäurederivaten (Hydroxycinnamaten) in 

Weißweinen mittels HPLC. Mitt. Klosterneuburg, v.47, 

n.8, p.164-172, 1997. 

WÜRZ, D.A.; BEM, B.P.; ALLEBRANDT, R.; MARCON 

FILHO, J.L.; BRIGHENTI, A.F.; OUTEMANE, M.; 

RUFATO, L.; KRETZSCHMAR, A.A. Timing of leaf 

removal modifies chemical and phenolic composition of 

Sauvignon Blanc wine. BIO Web of Conferences, v.9, 

[s.n.], p.1-4, 2017. 

WÜRZ, D.A.; ALLEBRANDT, R.; MARCON FILHO, 

J.L.; BEM, B.P.; BRIGHENTI, A.F; RUFATO, L.; 

KRETZSCHMAR, A.A. Época de desfolha e sua influência 

no desempenho vitícola da uva ‘Sauvignon Blanc’ em 

região de elevada altitude. Revista de Ciências 

Agroveterinárias, v.17, n.1, p.91-99, 2018. 



29 

 

Chemical and phenolic...                                                                                                            MARCON FILHO, J. L. et al. (2022) 

 

Sci. Agrar. Parana., Marechal Cândido Rondon, v. 21, n. 1, jan./mar., p. 21-29, 2022 

WÜRZ, D.A.; MARCON FILHO, J.L.; BRIGHENTI, A.F.; 

ALLEBRANDT, R.; BEM, B.P.; RUFATO, L. Phenolic 

composition of wine from 'Cabernet Sauvignon' grapes 

subjected to leaf removal at different timing in Southern 

Brazil. Pesquisa Agropecuária Brasileira, v.55, n.1, 

e.01919, 2020. 

 

 

 

 

 

 

 

 


