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Abstract — The main role in red wine assessment is the biologically active substance - phenolic compounds and their
transformation products that actively participate in wine formation at all stages of its production and storage and
directly influence the taste, bouquet, color and transparency of wine. These substances are formed in the grape and
wine is transferred into the alcoholic fermentation process. The first stage of wine making - to determine the exact
period of vintage, the technical maturity of the grapes is determined mainly by the sugar-acidity (Glucose asymmetric
rate) index and the grapes are given direction. The study of changes in phenolic compounds is an extremely topical
problem of modern scientific research to improve the quality of red wines. The purpose of our research was to
determine the phenol maturity index, total anthocyanin, tannins and phenol compoundsin the Aboriginal and
introducing red grapes and in the grape juice; Determine the optimal date of vintage and study their influence on the
red wine quality. The index of the phenolic maturity was first determined in a vineyard to determine the time for
harvesting the red grape varieties in Georgia. Dynamics of changes in common phenolic compounds for different red
grape (Vitisvinifera L.) varieties (Saperavi, Cabernet, Tavvervi, Okhanuri Saper, Odjaleshi, Aleksandruuli, Asureti
Shavi, Mujuretuli) was studied at different stages of ripeness of grapes over three years (2015-2017) in Georgia.
Glories method was used to monitor phenolic maturity. After processing the grapes, quantitative changes in common
anthocyanin’s and tannins in wine and must and their effect on high-quality red wine were studied. The content and
structure of tannins in grapes highly depend on the grape variety and agro technical conditions. The astringency of
tannins declines when the ripeness of grapes occurs, which causes a softening of the taste of tannins. Organoleptic
properties, colour, and quality of the future wine are determined by the phenolic maturity of grapes.

Keywords — Harvest, Anthocyanin’s, Tannins, Polyphenols, Glories Method, Tothal Phenol Index, Red Grape
Varieties.

l. INTRODUCTION

When the grapes begin to ripen, its green berries lose chlorophyll and change colour, which becomes more
intense during the ripening period. Anthocyanins accumulate in the cells of the skin of red grapes, and the skin
is deeply coloured [10]. The content of anthocyanins in the berries increases during the ripeness of grapes, that
are continuously increasing, reaches a certain maximum and begins to decline [12]. At this time, the phase of
phenolic maturity of grapes is occurs [2], [3]. The beginning of the harvest date is recommended after a decrease
in the number of anthocyanins. The exact date depends on the grape variety and the rhythm of the reduction in

the total number of phenolic compounds, including the anthocyanins and tannins [1], [7].

The purpose of our study was to establish the optimal harvest date, the index of phenolic maturity in the
indigenous red grape varieties; to determine the total anthocyanins and polyphenols in the wine and the must,
and to study their effect on high-quality red wine production. Eight varieties of red wine grapes (Saperavi,
Cabernet, Tavkveri, Otskhanuri Saper, Ojaleshi, Aleksandrouli, Asureti Shavi, Mujuretuli) were taken as an
object for analysis from the microzone of Kartli viticulture (Saguramo-Bitsmendi) in 2015-2017. The
accumulation dynamics of the total amount of phenolic compounds in berries was determined by on Hach Dr/
2500 Spectrophotometer using Glories methodduring different growth periods of red grape clusters [5], [11].
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1. MAINE HEADING

The determination of the index of the phenolic maturity (Abs 280) quantitatively represents the total phenolic
compounds in grapes, including the average content of the anthocyanins and tannins and allows to control the

phenolic maturity during the ripening period of grapes [4], [8].

Accordingly, the quantitative and qualitative determination of phenolic compounds and the establishment of
the phenolic index for regulating the oxidation of chemical compounds and increasing the intensity of colour

and their quality in red wines are very important issues in modern wine-making countries [6]; [9].

Average results of the dynamics of the change of total amount phenolic compounds (total anthocyanin’s,
tannins, and polyphenols) of Georgian red grapes at the different stages of ripeness of grape berries in 2015-
2017 (Table 1). Table 1 shows that the phenolic maturity index and the phenol maturity can be determined by
studying the dynamics of the change of the total number of phenols. According to the same table, the phenolic
compounds for technical maturity are found in reduced amount compared to the period of fruit set. Therefore,
our goal was to maintain the maximum amount of phenolic compounds, anthocyanins, and tannins in grape

berries and use them in high-quality production of red wine.

Therefore, monitoring the dynamics of accumulation of phenolic compounds is a very important issue for
ensuring the timely compatibility of phenolic maturity with the technical ripening. This was implemented by

studying the determinative parameters of the phenolic index of red grapes.

In the period of phenolic maturity, the maximum amount of anthocyanins is transferred from the grape to the
must. This one is the percentage of the phenolic compounds from the grape to the must, namely, the amount of

the extraction of maximum anthocyanins (EA%).

The determination of the percentage of extraction of anthocyanins from the red grapes into the must is one of
the most common methods in Europe and is used to determine the optimal time for ripening of red grapes,
which in turn determines the optimal vharvest date together with the sugar-acidity index.

The results of the analysis of anthocyanins of local red grapes and the percentage of pip tannins, the
quantitative index of sugar-acidity and phenol index of the must are presented in Table 2. Summarizing the
chemical data of grape must of red grape varieties, we found that the grape variety of Saperavi was
distinguished by a high amount of anthocyanins and phenolic compounds, which was presented by calculating

the phenol index of Saperavi and that was 59.7%.

The grape variety of Mujuretuli had the lowest index, characterized by the low content of anthocyanins and
polyphenols and accordingly, the phenol index was 28.5%. The index of the phenolic compounds of the
remaining indigenous red grapes was between the data of Saperavi and Mujuretuli.

Table 1. Dynamics of Changes in the Number of Phenolic Copmounds of Indigenous Varieties of Red Grapes at Different Ripness Stages,
MGI/L (2015-2017 YEAR).

The total amount of phenolic compounds in different periods of ripening, mg / |

Names of samples
Fruit set Veraison Ripening

Saperavi 37.1 322 17.1
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The total amount of phenolic compounds in different periods of ripening, mg / |
Names of samples
Fruit set Veraison Ripening

Cabernet 33.0 28.5 15.2
Asureti Shavi 35.4 27.4 148
Tavkveri 304 25.9 135
Otskhanuri Saper 321 29.0 16.0
Ojaleshi 29.4 273 12.8
Aleksandrouli 255 24.8 14.0
Mujuretuli 26.3 25.1 13.7

Table 2. The Determination of the Phenolic Indes if the Ripening of the Indigenous Red Grape Varieties.

pH of buffer The number of The total number of | Absorption of the Sugar- Phenolic
Grape Varieties solutions anthocyanin in the |tanninsin grape pip, | total phenols at Acidity compound
232 | 10 | must(EA), % (MP), % 280 nm Index | dex (TPI), %
Saperavi 1663 | 2962 178.1 93.0 0.5974 30.0 59.7
Cabernet 1473 | 2518 58.5 24.8 0.4011 31.9 40.1
Asureti Shavi 1130 | 2368 47.7 23.9 0.4402 34.2 44.0
Tavkveri 1133 | 2375 47.7 205 0.4731 29.8 47.3
Otskhanuri Saper | 1210 | 2585 46.8 20.4 0.3870 27.9 38.7
Ojaleshi 1224 | 2666 45.90 245 0.3524 26.1 35.2
Aleksandrouli 1086 | 2108 515 18.9 0.2643 48.0 26.4
Mujuretuli 983 | 2388 41.1 274 0.2854 41.1 28.5

I11. CONCLUSION

The paper presents the results of a three-year study on the dynamics of change of phenolic compounds
(anthocyanins, tannins, and polyphenols) of eight indigenous varieties of red grapes (Saperavi, Cabernet,
Tavkervi, Okhanuri Saper, Oyaleshi, Aleksandruuli, Asureti Shavi, Mujuretuli).

The phenolic compounds, anthocyanins, and tannins were determined by spectrophotometric analysis at 520

and 280 nm using Glories method.

The study found the dynamics of the changes in phenolic compounds in different periods of grape ripening,

and the polyphenol index of grapes was calculated.

It was found that the maximum amount of anthocyanins coincided with the maximum amount of sugar in red

grapes (the optimal date of the harvest).
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The start of the harvest is recommended after a decrease in the number of anthocyanins, which is determined
by calculating the indices of phenolic maturity and sugar-acidity.
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