THE STUDY OF THE ANTHOCYANIN PROFILE 

OF THE TYPES OF BLACK GRAPES 

FROM OLTENIA
 [SUMMARY]

THE AIM OF THE THESIS
The research has been concerned with the anthocyanin profile of some types of red grapes from two red wine-producing areas in the hills of Oltenia in the production years of 2005, 2006 and 2007. We studied the anthocyanin potential of the following types: Burgund mare, Cabernet Sauvignon, Fetească neagră, Merlot, Negru de Drăgăşani, Novac and Pinot noir harvested in the old vineyard of Drăgăşani as well as Cabernet Sauvignon and Merlot cultivated in the well-known vineyard of red wines Oreviţa – Vânju Mare, in the south of the Mehedinţi department.
THE OBJECTIVES OF THE RESEARCH
In order to define the anthocyanin profile of the above mentioned varieties we took into consideration the following objectives:
· 1st objective: „Following throughout the phenophases of the grapes maturation the evolution of the content of anthocyanins and flavilium cations as a synthetic indicator of the chromatic complex from the coloured substance in parallel with the evolutions of of the other content characteristics of the grapes.

· 2nd objective: „Establishing the anthocyanin profile of the varieties of grapes following: the overall contents of coloured substance in the grapes; the proportions of extractable anthocyanin; the technological anthocyanin reserves of the grapes; the chromatic structures of the anthocyanin complexes depending on the phenophases of the maturation, the harvest year and the vineyard”.

· 3rd objective: „Following the evolution of different forms of anthocyanins from some wines throughout their formation, maturation and aging process and the content and organoleptic consequences of their change in time”.

- Meeting the 1st objective: according to the methodologies recommanded by ICVV, starting at the softening and the first colouring of the grapes, aspects characterising the riping phenophases, we weighed 500-600 grapes, the results reflecting 100 of them. In the must of the grapes harvested according to strict rules we have measured the relative contents of glucides, acidity and in some years and for some varieties we also measured the pH levels of the must.  
At the same dates when the glucides, acidity and pH were measured the anthocyanin contents were also established using the method Puissant Leon. In the anthocyanin extracts obtained from the grape skin samples, comparable for all the varieties, we established the optic densities of: 420 nm, 520 nm and 620 nm, corresponding to the participation in the anthocyanin complex of the three pigment categories: yellow, red and blue. Based on the values of optic density of 420, 520 and 620 nm we also determined the values of the flavilium cations (dA%), as a synthetic indicator of the size of coloured substance and simultaneously of its chromatic quality. 
Taking into consideration the values of the grapes’ weight and their relative glucide content we established the absolute levels of the glucide content and through its maximum value the complete maturation was determined.

The moment when the grapes accumulated the maximum contents of anthocyanin substance was established as phenolitic anthocyanin maturity (MFA).

In the harvesting moment, after reaching complete maturation (in supramaturation) it has been established that they reached technological maturity (MT).

- Meeting the 2nd objective: at the stages of complete maturity, phenolitic anthocyanin maturity, and technological maturity, using the method Puissant Leon, we determined the proportions of extractable anthocyanins from the varieties we studied. Based on the anthocyanin contents during the three maturation phenophases and on the proportions of extractable anthocyanins we established the values of the technological reserve for every grapes variety, production year and vineyard.
 In the anthocyanin extracts from the grapes, based on the absolute values of the extinctions at 420, 520 and 620 nm, obtained through high performance spectrophotometrical methods the levels of the chromatical characteristics specific to the anthocyanin complex have been established: colouring intensity (Ic), colour tone (Tc), the proportions of flavilium cations (dA%).

Taking into consideration the absolute values of the colouring intensity and of the optical density at 420, 520 and 620 nm we determined the proportions of the three pigments categories (yellow-orange, red and blue) in the anthocyanin complex. Finally we have made a comparison regarding the anthocyanin potential between similar grapes varieties cultivated on the two vineyards.
- Meeting the 3rd objective: In the red wines Cabernet Sauvignon and Novac from the Drăgăşani vineyard, starting with the moment of separating the musting fractions, during the formation, maturation and aging steps we followed the evolution of: the total anthocyanins contents (mg/l); the percentual proportions (%) in free and combined anthocyanins; the pvp rating % (anthocyanins combined with tanins); the pp rating % (polymerised pigments). Starting with the separation of the steps, the determination of the chromatic values was made every three months, including four steps for formation and maturation (0-12 months) and two steps for aging (12-18 months).

RESULTS
General conclusions
· In Oltenia, due to extremely favourable natural conditions, wine growing from the oldest times one of the locals’ main preoccupations, a sure method to improve their living standard. 
· Historic, statistic and scientific documents have certified the traditional character of wine growing in this vast Romanian territory and the predominance of red wines obtained in the past from local varieties and later from foreign and Romanian grapes varieties.
· The high level of favourability of the hilly vineyards of Oltenia was correctly appreciated through the fulfilment, on high scientific basis, of the synthetic indicator “the oenoclimatic aptitude” of the wine growing areas.
· The levels of this synthetic climatic indicator with values of over 4600 allowed the ranging of all the hilly wine growing areas of Oltenia as very favourable for the red wine varieties with high levels of quality. Among the large wine growing areas from Oltenia with a high level of favourability for obtaining red wines we can name the vineyard of Drăgăşani together with the famous areas of Oreviţa, Golul Drâncei, Segarcea, Craiova - Banu Mărăcine - Cârcea.

Conclusions regarding the 1st objective „The evolution of the main characteristics of the grapes during the maturation phenophases”
· In the same area of the Drăgăşani vineyard, in the same wine growing technical system and for the same grape variety, the biosynthesis and the accumulation of anthocyanins in the grapes are influenced decisively by the climatic conditions specific to the harvest years.
· In harvest years with early springs, with high temperatures, long sun exposures and moderate rain for all the studied grape varieties in the Drăgăşani vineyard the biosynthesis process of the anthocyanins is started earlier and the accumulation in the grapes is faster.
· Between the accumulation of glucides, the decrease in acidity and the accumulation of anthocyanins in the grapes there are some similarities differentiated in quantity by the genetic nature of every variety, but with the determining influence of the specific conditions of the harvest years.

· During the grapes maturation phenophases for all varieties researched the anthocyanin contents had the following evolutions: they are rising since the early ripening step until complete maturation, the rise continues after the complete maturation too (5-10 days) until one point when the contents reach the highest point named phenolitic anthocyanin maturity, after which point there is a gradual diminishing until the stage of technological maturity.
· The proportions of flavilium cations (dA%)of the anthocyanin substance from the grapes undergo a continual rise as the glucides accumulate and the acidity decreases until one moment when the decrease of these synthetic indicators of quality of the chromatic structure starts.
· By correlating the evolutions of the quality parameters of the grapes – glucides, acidity, anthocyanins – we were not able to establish a relation between these elements, corresponding to the moment when the flavilium cations start decreasing.
· Taking into consideration the evolution of the grapes’ must pH we observed that the proportions of flavilium cations begin decreasing in the stage when real or ionic acidity comes close to the value of 3 or goes a little over it.
Conclusions regarding the 2nd objective „The proportions of extractable anthocyanins and the size of the technological reserve depending on the contents of anthocyanins from the black varieties of the Drăgăşani and Oreviţa – Vânju Mare vineyards”

· For the same variety and in the same harvest year the extractivity of the anthocyanins from the grapes skins rises from complete maturity to technological maturity. Generally the overall extractivity for all varieties is between 45 % (at complete maturity) and 57% (at technological maturity).
· During phenolitic maturity, phenophases in which the anthocyanin potential is expressed at a maximum level, depending on the anthocyanin contents of the grapes, the varieties can be devided in three categories: very rich in coloured substance: Cabernet Sauvignon, Novac, Negru de Drăgăşani (1380 – 1500 mg/kg grapes); rich in coloured substance – Fetească neagră, Merlot (1270 – 1280 mg/kg grapes); with moderate contents of coloured substance - Pinot noir, Burgund mare (730 – 1210 mg/kg grapes).
· At harvest maturity the technological reserve of anthocyaninsis situated between 410 mg (Pinot noir) and 825 mg (Cabernet Sauvignon).
· The participation of the three categories of pigments in the anthocyanin complex differs according to the genetic nature of the varieties in the conditions of the same harvest year and depending on the climatic conditions for the same variety during the research period.
* The yellow component – during the research period it is situated between 28,95 % (Cabernet Sauvignon) and 34,14 % (Pinot noir).

* The red component –is situated between 58,79 % (Pinot noir) and 61,53 % (Cabernet Sauvignon).

* The blue component oscillated for the different varieties between 7,07 % (Pinot noir) and 10,0 % (Novac).
· Depending on the climatic conditions, generally, the yellow component in the anthocyanin complex was higher in the rainy and less sunny year (2005), while the red component for all varieties registered higher proportions in the hot and sunny year.

Conclusions regarding the 3rd objective „The evolution of the elements of the anthocyanin complex from some red wines from Drăgăşani during the evolution stages”
· During the formation, maturation and aging of Cabernet Sauvignon and Novac from Drăgăşani, the components of the complex evolve in such a way that significantly improves their general state and organoleptic qualities.
· During 12 months of maturation and 6 months of aging:
· the anthocyanin contents decrease continually without going under 30%;

· the proportions of combined anthocyanins decrease continually, after 18 months reaching almost 49%
· simultaneously with the diminishing of the total anthocyanin contents the colouring intensity also decreases continually, the decrease being between 20% and 32%;
· in the chromatic structure of the wines the yellow component increases with the aging of the wine, the red component decreases throughout the maturation and aging stages and the blue component oscillates with increases and decreases from one stage to the other.
· As a consequence of the changes in the chromatic structure, the colour tone given by the proportion of yellow pigments (DO 420 nm) and red ones (DO 520 nm), has an ascending evolution with significant visual improvements.
· In this context of the participation of different pigment categories, in the structure of the anthocyanin complex the flavilium cations (dA%), as synthetic chromatic indicators, have the tendency to decrease; through their values though they emphasize a high level of colour quality.
