Comparative research regarding the technological potential of the types belonging to “Fetească and Pinot” variety-groups cultivated in different ecological areas in Oltenia
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Introduction


“The territory which lies between Olt, Danube and South Carpathians is among the largest areas in Romania having extremely favorable conditions for viticulture . In this part of the country grape culture constituted one of the first occupations of the people.” (OPREAN M. and col. – 1974). Highly traditional areas such as Oreviţa and Golul Drâncei, having a deserved fame, to which Craiova-Banu Mărăcine area can be successfully added, are among the numerous hilly wine-growing habitats  in Oltenia. 

The high degree of favorability for grape culture of these areas is assured by:

·  
The geographical position near the 45th parallel of north latitude (44°19’ – Craiova, 44°25’- Oreviţa);
·  The altitude between 86 meters (Oreviţa –Vânju Mare) and 130 meters (Golul Drâncei – Oprişor);
·  The average annual temperature is between 10.7°C (Golul Drâncei) and 11.0°C (Oreviţa – Vânju Mare);
·  The annual precipitation amount is of 543 mm in Craiova, 587 mm in Golul Drâncei and 634 mm in Oreviţa;
·  The oenoclimatic aptitude situated between 4878 (Oreviţa) and 4939 (Craiova- Banu Mărăcine);

·  The different varieties of  brown soils (eroded podsolic soil on gravel – Oreviţa, clay soil on brutish deposits – Golul Drâncei, eroded red soils – Craiova);
The research having the results that constitute the object of the present paper was realized in these blessed areas between 2004 and 2007.
Results

1. Regarding the technological value of the grapes

· The ripening process of grapes during the mellowness stage starts on different calendar dates depending on the conditions of the respective wine-growing years. For the same types of grapes cultivated in the same wine-growing area the mellowness started earlier in 2007, an extremely hot year characterized by water deficit. All these aspects were obvious for all the types of grapes cultivated in the three hilly vineyards in Oltenia.

· At the full maturity stage of grapes, a reference stage in the growing and maturation processes of grapes , the glucide contents of the grapes belonging to Fetească variety-group had the following values 179.0 g/l (Fetească regală – Golul Drâncei, 2005) and 218 g/l (Fetească neagră – Golul Drâncei, 2007) and 224 g/l (Pinot noir – Oreviţa-Vânju Mare, 2007). For Pinot types of grapes, the relative glucide contents varied between 192 g/l (Pinot Chardonnay - Golul Drâncei, 2005) and 224 g/l  (Pinot noir - Oreviţa-Vânju Mare, 2007).
The relative acidity contents, at the full maturity stage of grapes, is higher in the grapes belonging to Fetească variety -group, between 4.66 g/l (Fetească albă – Golul Drâncei, 2007) and 6.52 g/l (Fetească neagră – Oreviţa, 2005), comparing to those registered in the case of the grapes belonging to Pinot type-group, between 4.02 g/l (Pinot gris – Craiova, 2007) and 6.13 g/l (Pinot gris – Oreviţa, 2005).
· At technological maturity (during the maturation stage), under the conditions of increasing the production with about 3.5-4.5% for the types belonging to Fetească variety-group and about 3.5-6% for the types belonging to Pino variety-group, the glucide content reached levels situated between the following values: 207 g/l (Fetească albă – Oreviţa 2005) and 227.0 g/l (Fetească albă – Craiova, 2007) and respectively 206 g/l (Pinot Chardonnay – Golul Drâncei, 2005) and 224 g/l (Pinot noir – Oreviţa and Craiova, 2007).
The acidity at the harvest moment was situated between the following values: 4.10 g/l (Fetească albă – Golul Drâncei, 2007) and 5.10 g/l (Fetească regală – Golul Drâncei, 2005), respectively 3.56 g/l (Pinot noir – Craiova, 2007) and 4.72 g/l (Pinot gris – Oreviţa, 2005).

· The phenolic compounds content in Fetească neagră and Pinot noir types of grapes are different depending more on the wine-growing year for the same type cultivated in the same area than on the vineyards for the same type.
For both types the anthocyanins content at complete maturity period was higher during hot years having longer periods of sunshine: 1152-1190 mg/kg berries for Fetească neagră and 615-640 mg/kg berries for Pinot noir in 2007 comparing to 1031 -1103 mg/kg berries for Fetească neagră, respectively 459-471 mg/kg berries for Pinot noir on the whole vineyards.
Subsequently, the anthocyanins content continues to increase reaching after 7 to 12 days a maximum value considered to be the phenolic maturity, after this moment following a gradual decrease. Generally, the anthocyanins level at phenolic maturity, during the experimental cycle, was 4-11% higher while at technological maturity, on the whole, were 2-3% lower.
The total polyphenols and tannins  are continuously increasing since mellowness to technological maturity. As with the anthocyanins, the high thermal regime and the abundant sunstroke constitute energizing factors for the biosynthesis of these polyphenolic compounds. At technological maturity the average levels of the total polyphenols, during the experimental cycle, were of 3.02-3.29g/kg berries (Craiova) for Fetească neagră and 2.93-2.99 g/kg berries for Pinot noir. The average contents of tannins had values of 2.28-2.66g/kg berries for Pinot noir.
The percentages of extractable anthocyanins of Fetească neagră and Pinot noir wines are increasing as the berries are getting ripen. Although the anthocyanins content of the berries is less at technological maturity than at phenolic maturity, most of the time the technological reserve of coloring substances is higher. During the same stage of grapes aging the extractability of Pinot noir is 2-4% higher.
The contribution of the three categories of pigments to the chromatic structure of the antocianic complex in Fetească neagră and Pinot noir grapes is different depending on the type and wine-growing year. In all the situations the yellow color component is higher in the coloring complex of Pinot noir grapes. The blue color component usually registers an inverse situation; it’s higher in Fetească neagră type.
In the antocianic extracts obtained out of equal quantities of grape peels, in al cases, the coloring intensity and the  flavylium cations have increased levels in the case of Fetească neagră. The tonality, on the contrary, has increased values in the case of the extracts obtained out of Pinot noir grapes and this is a situation caused by the higher percentages of yellow-orange pigments. 
The grape production depending on the type of grapes, vineyard and wine-growing year. Regarding the vineyards, for the same type or sort, the differences are more important between the two south-mehedinţene areas on one side and Craiova-Banu Mărăcine on the other side. During the wine-growing years having water deficit (2007) the grape production was less than during the rainy years.
On the whole experimental cycle and vineyards, the average productions for each type were as it follows: between 7775 kg/ha (Craiova) and 8387 kg/ha (Golul Drâncei) – for Fetească albă; between 7865 kg/ha (Craiova) and 8447 kg/ha (Golul Drâncei) – for Fetească regală; between 7589 kg/ha (Craiova) abd 8034-8035 kg/ha (Oreviţa respectively Golul Drâncei) – For Fetească neagră; between 6662 kg/ha (Oreviţa) and 7094 kg/ha (Golul Drâncei) – for Pinot gris; 7946 kg/ha (Golul Drâncei) – for Chardonnay; between 6564 kg/ha and 7126 (Golul Drâncei) – for Pinot noir.
2. Regarding the white and red vinification biotechnologies

· The fermentations of white musts rich in sugar, under the action of selected yeasts are of superior results comparing to those obtained in the spontaneous fermentations using indigenous yeasts.
The advantages of induced fermentation consists of: shortening the metabolic period of glucides, a higher production of alcohol, decreasing the fermentation report, forming lower contents of  volatile acids and unreduced acetaldehyde, maintaining lower contents of residual sugar.
· The fermentative and compositional parameters are much improved by adding to the musts, even to those very rich in glucides (240g/l), of some fermentation activators, beside the selected yeasts. The best results were obtained when the yeasts were stimulated by the combination actibiol + oxygen. Notable results are obtained when yeast cellular walls and thiamine are used.
·  For the red vinification of Pinot noir and Fetească neagră grapes, keeping constant: the sulfating doze, the yeast type, the maceration period and the regime of homogenizing the phases, the non-reducing extract, the ash and the phenolic compounds increase quantitatively as the fermentation-maceration temperature also increases. The best results were obtained when the fermentation-maceration temperature was between 26 and 28°C.
Considering as variable factor the contact period between the must fractions, under the conditions of keeping uniformly the other factors of primary vinification, the contents of non-reducing extract and ash increase continuously as the maceration period gets longer.
Under the same biotechnological conditions the contents of anthocyanins and the coloring intensity increase till the 6th to 7th day, after this date being registered a decrease due to the refixation of a part of the coloring substances on the solid particles of must and on the yeast cells. The tonality registers an inverted range, namely it decreases till the 7th day and after this date it begins to increase.
For the same contact period between the must fractions the pectolitic enzymes and the selected yeast causes  5-15 percents  increase of anthocyanins content and coloring intensity.

3. Regarding the composition and quality of wines

· Fetească albă wines obtained in the three hilly vineyards in Oltenia observe, regardless of the climatic factors of the wine-growing years, the conditions provided for the superior categories having origin name. Concerning this aspect: the alcohol content of 12.02 – 13.18% vpl.; the acidity content having the following values  4.16g/l to 4.70 g/l (in H2SO4); the extractability having limits that varies between 21.66 g/l and 22.73 g/l; the glycerol content which varies between 8.90 g/l and  over 10 g/l, all these are eloquent data.
· Fetească regală wines having an increased variability of the basic compositional parameters can be included among the white wines of a superior quality. The justification consists in: the alcoholic degrees of 11.95%-13.10% vol., the acidity content having the following values  4.61 g/l to 5.10 g/l (in H2SO4) and the non-reducing extract with a variability of 21.78- 22.43 g/l.
· Fetească neagră wines by their basic physicochemical composition, on the whole wine-growing areas, are situated above Fetească albă and Fetească regală wines. The high level of these wines is conferred by: the alcoholic degrees, which, even during the less favorable years, aren’t lesser than 12% vol., however they frequently exceed 13% vol; the products have good and very good extractability (25.3-27 g/l), and also an acidity of 4.30-4.90 g/l.
· The basic chemical composition of Pinot gris wines shows, in a most convincing way, that this type of wine, by his genetic nature, enhances the whole value of the natural conditions in the respective wine-growing areas. The following data are serious arguments for sustaining the above statement: in 83.3% of the cases on the whole wine-growing years and vineyards the alcohol content is of 13.0-14.0% vol.; the acidity content has limits between 3.72 g/l and 4.78 g/l (in H2SO4); the extract is situated between 21.98 g/l and 23.1 g/l; the glycerol content has the overwhelming value of over 10 g/l.
· Chardonnay type cultivated in Golul Drâncei-Oprişor vineyard has a high oenological potential comparable, to a large extent, with the one of the other types belonging to Pinot type-group. The wines have a basic equilibrated composition due to: the alcohol content which is never under 12%vol., but can reach during favorable wine-growing years about 13.5%vol; the acidity with limits between 3.90g/l and 4.23g/l and the non-reducing extract situated between 21.0 g/l and 22.5 g/l.
· Pinot noir wines have a basic composition which situates them on an extremely high level. In this wine is to be found the qualitative potential of grapes at the harvest moment. The alcoholic degree is never decrease under 13.0% vol. and during favorable wine-growing years this parameter frequently exceeds 14.0% vol. The acidity content of less than 4 g/l corresponds to the alcoholic degrees of over 14.0 %vol. The wines offer: a very good extractability (frequently of over 27 g/l without decreasing under 26 g/l – during less favorable years), they are velvet-like wines due to their important contents of glycerol of 10.0-11.4 g/l even when they are young.
· The basic physicochemical composition of Fetească neagră and Pinot noir wines is accompanied by the phenolic composition, at the separation of fraction, expressed by: the anthocyanins content (on an average) with limits between 633.0 mg/l and 653.0 mg/l (Fetească neagră wines); between 390 mg/l and 399 mg/l (Pinot noir); the total polyphenols content with limits between 2.835 g/l and 2.903 g/l (Fetească neagră) and between 2.639 g/l and 2.700 g/l (Pinot noir).
· In the chromatic structure of the anthocyanic complex, at the separation of fraction, the percentage of the yellow color component was of about 29%; the percentage of the red color component wasn’t less than 58% but it didn’t reach 59% and the percentage of the blue color component was of about 12% for Fetească wines. The yellow pigments in the case of Pinot noir wines had percentages between 32% and 33.5%, the red ones between 55% and 57.6% and the blue ones between 10.3% and 11.15%.
· During the maturation and aging period of the red wines belonging to Fetească neagră and Pinot noir types some important transformations occur in the phenolic composition:

· the total anthocyanins contents decrease both during maturation and aging (for Pinot noir);

· the percentages of anthocyanins combined with tannins are continuously increasing;

· the anthocyanins degree of polymerization increases from one stage to another;
· the coloring intensity decreases and the tonality value increases;

· the condensed and very condensed tannins increase;

· the percentages of astringent tannins increase;

· the percentages of tannins combined with salts and polysugars increase.

As a consequence of all these transformations which occur in the phenolic composition the chromatic and tasting features are getting improved.
