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Summary

This report has investigated the ripening characteristics of Vitis vinifera grapes Cabernet Franc, Merlot,
Sangiovese and Syrah in two consecutive vintages (2006 and 2007), in order to evaluate the adaptation
from these recently varieties planted in Sdo Joaquim town, Santa Catarina State, Brazil. The berries had
been collected at 10-day intervals from véraison to harvest and in have been analyzed at levels of pH, total
acidity (TA), total soluble solids (TSS), maturation index (TSS/TA), total monomeric anthocyanins
(TMA) (malvidin-3-glucoside, mg/100g skin), total polyphenols index (TPI), and Color Intensity (CI). At
maturity, values of pH, TA and TSS ranged from 3.3 to 3.5; from 0.60 to 0.80 (mg of tartaric acid/100
mL) and from 19 to 23.5 °Brix, respectively. Maturation index ranged from 29 to 40, and significant
differences (p< 0.05) have been observed among different grapes varieties, but not between vintages. The
values of TMA, TPI and CI ranged from 864.6 to 352.1; from 126.1 to 45.5 and from 20.66, respectively,
and significant differences have been verified among varieties and also vintages (p< 0.05).
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Introduction

S&o Joaquim town is a new wine growing region placed in the Planalto Sul Catarinense, at altitudes that
vary from 1200 to 1415 m above sea level (asl) and at latitude 28°. This town which is known in Brazil as
the coldest place in the country presents a budbreak and ripening later in relation to others viticulturist
regions in Brazil.

In the introduction of the grapes varieties, the ripening monitoring through of classic analyses which as
pH, total acidity and total soluble solids, as well as the evaluation of phenolic compounds (anthocyanins
and polyphenols) and color intensity, is very important to control the berries’ development and
maturation.

The main of this work was to evaluate the ripening of Vitis vinifera grapes Cabernet Franc, Merlot,
Sangiovese and Syrah in two consecutive vintages (2006 and 2007), in order to characterize their
adaptation in Sdo Joaquim town, Santa Catarina State, Brazil, a new grape growing region.

Material and methods

The experiment was conducted in a vineyard at approximately 1400 m asl in S&o Joaquim town located in
Santa Catarina State, Southern of Brazil. The ripening of Vitis vinifera grapes Cabernet Franc, Merlot,
Sangiovese and Syrah in two consecutive vintages (2006 and 2007) was evaluated.
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The berries were collected at 10-day intervals from véraison to harvest. A total of 240 berries were
collected, eight berries by vine. The berries collected were immediately counted, weighed and submitted
to the physicochemical analyses.

pH, total acidity (TA), and total soluble solids (TSS) were analyzed according to Amerine and Ough
(1976). Maturation index (MI) was obtained from ratio TSS/TA. Grapes skin juice was elaborated
according to Lees and Francis (1972) in triplicate, and used to following analyses: total monomeric
anthocyanins (TMA) (pH-differential method; Giusti and Wrolstad, 2001); polyphenols index (OD280;
Ribéreau-Gayon, 1970) and color intensity (Cl =420 nm + Abs 520 nm + Abs 620 nm; Glories, 1984).
ANOVA and Tukey HSD Test were made using Statistica 6 (2001) (Statsoft, Tulsa, OK).

Results and Discussion

pH, TA, TSS and Ml values for grapes Cabernet Franc, Merlot, Sangiovese and Syrah, monitored from
véraison to harvest in 2006 and 2007 vintages are evidenced in the Figures 1, 2, 3 and 4, respectively.

The most common indicators of grape must quality are pH, total soluble solids (TSS) and acidity. At
maturity, values of pH, TA and TSS ranged from 3.3 to 3.5; from 0.60 to 0.80 (mg tartaric acid/100 mL)
and from 19 to 23.5 °Brix, respectively. Maturation index ranged from 29 to 40. Significant difference
have been observed among different grapes varieties but not between vintages (p< 0.05).

The pH, total acidity, total soluble solids and maturation index values obtained in the harvest for different
grape varieties are appropriated for the elaboration of wine with high quality demonstrating good
adaptation of the grapes in the planted site, since analyses are the most common indicators of grape must
quality.
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Figure 1 pH evolution from véraison to harvest for C. Franc, Merlot, Sangiovese and Syrah grapes, in 2006
(A) and 2007 (B) vintages.
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Figure 2 Titratable acidity (TA) evolution from véraison to harvest for C. Franc, Merlot, Sangiovese and
Syrah grapes, in 2006 (A) and 2007 (B) vintages.
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Figure 3 Total soluble solids (TSS - ° Brix) evolution from véraison to harvest for C. Franc, Merlot,
Sangiovese and Syrah grapes, in 2006 (A) and 2007 (B) vintages.
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Figure 4 Maturation Index (TSS/TA) evolution from véraison to harvest for C. Franc, Merlot, Sangiovese and
Syrah grapes, in 2006 (A) and 2007 (B) vintages.
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Although the most common indicators of grape must quality are pH, total soluble solids (TSS) and acidity,
only these factors are not either to a complete profile of the grape potential for winemaking. Figures 5, 6
and 7 show the TMA, TPI and CI evolution, respectively, from véraison to harvest for C. Franc, Merlot,
Sangiovese and Syrah grapes, in 2006 (A) and 2007 (B) vintages, respectively. The phenolic compounds,
especially anthocyanins, and others flavonoids, play a major role in wine quality. They contribute to
sensory characteristics of wines, particularly color and astringency (Ribéreau-Gayon, 1973; Mazza and
Miniati, 1993).

Significant differences had been verified between the two vintages evaluated (p< 0.05). TMA and TPI
were hardly influenced by the mesoclimate conditions and because of this a great variation of these values
occurred between 2006 and 2007 vintages. Similar results had been reported by others researches (Mazza
et al, 1999; Gonzéales-Neves et al., 2004; Gonzalez-Neves et al., 2007). It was verified that TMA, TPI and
Cl values presented a more linear behaviour in 2006 vintage. Conversely, a higher oscillation was
observed during 2007 vintage (Figures 5, 6 and 7). It has occurred, probably, due to the higher rainfall
index observed in the 2007 vintage (data not showed).

Significant differences had been also observed on the grape berries composition from different varieties
(p< 0.05). In 2006 vintage, at maturity, higher values of TMA, TPI and CI have been found for Merlot
(677.0; 84.9; 69.55, respectively) and Syrah (616.2; 91.1; 50.19, respectively) followed by Cabernet Franc
(426.83; 51.6; 37.32, respectively) and Sangiovese (369.75; 45.5; 20.66, respectively) varieties (Figures
5,6, and 7). In contrast, in 2007 vintage, the higher values of TMA, TPI and CI were found for Syrah
(864.6; 126.1; 85.5, respectively) and Cabernet Franc (860.9; 119.3; 81.7, respectively), followed by
Merlot (567.9; 78.2; 55.9, respectively) and Sangiovese (352.1; 57.3; 33.2, respectively) varieties.
Generally, TMA, TPI and CI values verified in our study were considered in accordance with other
researches on Vitis vinifera grapes (Mazza et al., 1999; Gonzalez-Neves et al., 2007; Leeuwen and Seguin,
1994), which indicate a good adaptation of these varieties to the planted site, probably due the climatic
conditions of the region. For high altitude (~ 1,000 - 1,400 m) as well as lower latitude regions (e.g. city
of S&o Joaquim, State of Santa Catarina, southern Brazil), the vegetative cycle of grapevines is displaced
up to 45 days with respect to other viticulturist regions, which provides complete conditions for
maturation of berries. It can aids phenolic concentration on grape skins and seeds, which increase their
potential for colour and aromatic development (Goodwin and Mercer, 1983; Brighenti and Tonieto, 2004;
Rosier, 2006).
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Figure 5 TMA evolution evolution from véraison to harvest for C. Franc, Merlot, Sangiovese and Syrah
grapes, in 2006 (A) and 2007 (B) vintages.
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Figure 6 TPI evolution from véraison to harvest for C. Franc, Merlot, Sangiovese and Syrah grapes, in 2006

(A) and 2007 (B) vintages.
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Figure 7 Cl evolution from véraison to harvest for C. Franc, Merlot, Sangiovese and Syrah grapes, in 2006 (A)
and 2007 (B) vintages.

Conclusions

The results showed that these different grape varieties had typical characteristics at maturity, in relation to
classical wine growing regions of the world, , showing a good adaptation in Sdo Joaquim town. This
indicates that the C. Franc, Merlot, Sangiovese and Syrah grapes varieties present a high potential for fine
wines elaboration, ranking S&o Joaquim town as a suitable region for Vitis vinifera grapes growing.
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