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Introduction. The purpose of the work was to study the 

mechanical composition and physical and chemical properties of 
grape varieties in the Northern Black Sea Coast to determine their 
feasibility in icewine production. 

Materials and methods. Riesling, Rkatsiteli and Telti Kuruk, 
Marselan and Moldova grape varieties for 2015–2018 in vineyards 
of Shabo, Tairov and Kherson were studied on the average mass of 
grape clusters, the number of berries in the cluster, the weight of 
grape berries, the weight of the grape peel, the mass of pulp with 
juice according to the technique prof. Prostoserdov.  

Results and discussion. On average, the highest average 
weight of clusters in varieties of Moldova and Marselan was 
observed, the smallest – in Telti Kuruk and Riesling. After the 
advent of technological maturity, the mass of clusters in all 
varieties decreased from the end of October to the month of 
December: an average of 0.95 times in the Shabo region, 0.92 
times in the Tairov region and 0.90 times in Kherson. The greatest 
differentiation in the number of berries during the warm months 
±4p. and ±6p. had Rkatsiteli and Telti Kuruk, respectively, the 
smallest – ±1p. Moldova and Marselan in Shabo. On grape 
plantations in the village of Tairov and the city of Kherson, a 
significant difference in the number of berries by grade was not 
noted and was ±1÷±3 pcs. 

Rkatsiteli accumulated the largest amount of sugar among 
other varieties, whose mass concentrations reached in December, 
on average by regions, from 243–245.13 g/dm3, and the smallest 
ones were in Telti Kuruk, which amounted to 179.5–182.7 g/dm3. 
In the Riesling variety after heavy rainfall, the mass concentration 
of sugars decreased to an average of 30 g/dm3 – in the Shabo 
region, to 25 g/dm3 – in the v. Tairov, and to 22 g/dm3 – in the 
Kherson region. The mass fractions of sugars of Telti Kuruk were 
smaller and in November were 180–182.7 g/dm3, than Riesling, 
which had mass concentrations in the end of October in the ranges 
of 199.5-201.6 g/dm3 during seasons of each year on vineyards of 
Shabo. The sugar accumulation of varieties during long-term 
maturing on the vine of the 3 regions during August-December of 
2015-2018 were as follows: Rkatsiteli, Marselan, Moldova, Telti 
Kuruk, Riesling. 

Conclusions. Riesling is not able to withstand a hard time on 
the vine after technological maturity, and the most suitable 
varieties were Marselan, Rkatsiteli and Moldova, which meet to 
the requirements that are needed for characteristic varieties for use 
in technology of icewines. 
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Introduction 
 
Icewine is one of the most unique among another types of wines. Unlike all others, it is 

made from frozen grapes, the berries are cooled directly on the vine. Water freezes, and 
sugar and other dissolved substances remain. Due to this particular grape must is 
concentrated and then it is very sweet. To make one liter, you need about 30 kg of berries. 
Icewine is a special dessert wine which has the certain requirements, among which the 
prominent place belongs to the agricultural climatic conditions: late maturing grape variety, 
the harvest of that occurs mainly in the winter months at air temperature -7 °C.  

Labor-intensive technology directly affects the release of wines, causing a high cost of 
goods and serves as the main reason for a limited comprehensive analysis of icewines. 
Today, Canada is the largest producer of icewine, but not the only one. It is also produced 
in Germany, Austria, Croatia, Luxembourg, Slovenia, Czech Republic, Hungary and the 
popularity of these unique wines is increasing every year [1]. 

Firstly, icewine was made from frozen Riesling. However, subsequent experiments 
allowed the selection of several more varieties of grapes. Austrians prefer Gruner Veltliner, 
Welschriesling and Gewürztraminer. Canadians use Vidal Blanc [2, 3, 12]. In the New 
World, icewine is produced from Merlot and Cabernet Sauvignon [2–11]. 

The availability of varieties to withstand adverse climatic conditions and the dynamics 
of their chemical composition for further use in technology of icewines in the scientific 
literature is almost absent. Only research on Canadian icewines is known from Riesling and 
Vidal Blanc, where the cool climate contributes to the larger size of the production of such 
wines [9–12]. 

The purpose of the work is to study the mechanical composition and physical and 
chemical properties of grape varieties in the Northern Black Sea Coast to determine their 
feasibility in the production of icewines. 

 
 
Materials and methods 
 
Materials 
 
Experiments were carried out on white (Riesling, Rkatsiteli and Talti Kukur) and red 

(Marselan and Moldova) grape varieties. The research was conducted during 2015–2018 in 
vineyards of Shabo, Tairov and Kherson, part of the Northern Black Sea Coast. Conditions 
of experiment on the load of formation of bushes and age were regulated in the same range. 

 
Methods  
 
The mechanical composition, including the average mass of grape clusters (g), the 

number of berries in the cluster (pieces), the weight of grape berries (g), the weight of the 
grape peel (g), the weight of pulp with juice (g) were determined according to the complex 
method for evaluating grapes that expresses the ratio of mechanical and plastic elements of 
bunches and berries [4], [5]. The pH was determined using the pH meter S220 (Mettler-
Toledo International Inc., Switzerland), the concentration of titrated acids (TA) according 
to general method [6]. 
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Results and discussion 
 
1. Mechanical composition of grape varieties 
 
The monitoring of the mechanical composition of grapes, which has undergone 

changes under the influence of meteorological factors and soil conditions in the area where 
the vine grows, makes it possible to state the techno-chemical quality of the grapes before 
the onset of low temperatures for the production of icewines. Parameters such as the 
average weight of grape bunch (g) (AWGB), the number of berries in the cluster (pcs) 
(NB), the weight of grape berries (g) (WB), the weight of the grape peel (g) (WP), the 
weight of pulp with juice (g) (WPJ), are mostly significant in the study of variety suitability 
in the production of sweet wines that can predict the following criteria: the output of must 
from frozen grapes (%), the protection of berries by the skin from adverse conditions, the 
choice of the regime of pressing and processing, the direction of grape processing in 
general. The average and standard deviation of the mechanical composition of the grape 
cluster for 3 years of research during August-December 2015-2018 on the studied regions 
are given in Tables 1, 2. 

 
Table 1 

Indicators of mechanical composition of technical varieties of grapes in Shabo 
 

Grape variety Parameters  

M
on

th
 

Riesling Rkatsiteli Marselan Moldova Telti kuruk 

08 84,7±2,08 166,7±1,53 194,7±0,58 255,3±1,53 109,3±0,58 
09 111,7±1,53 169,7±1,15 205,7±1,15 267,7±1,15 125,7±1,53 
10 97,3±4,16 165,3±4,73 212±2,65 265,3±4,04 120,7±3,06 
11  162,7±4,04 209±4,36 264±4,0 115,3±4,73 

1.AWGB (g) 

12  158,3±5,51 203,3±4,04 254,3±4,04 104,7±3,51 
08 58±2 90±2 102±4 146±1 95±1 
09 70±2 92±2 109,0±2 158±1 101±3 
10 42±2 88±4 115±2 154±1 99±6 
11  86±4 109±8 152±4 9±5 

2. NB (pcs) 

12  83±4 104±12 146±6 84±4 
08 79,4±2,2 159,5±1,6 187,0±1,0 246,9±1,4 103,1±0,7 
09 106,2±1,6 162,5±1,1 197,6±0,8 258,9±1,1 119,4±1,3 
10 62,0±4,2 158,4±4,7 204,0±3,0 256,7±3,8 114,8±3,0 
11  155,8±4,0 201,1±4,5 255,6±3,9 109,4±4,7 

3. WB (g) 

12  151,8±5,4 195,9±4,0 246,1±4,1 98,8±3,4 
08 6,8±0,5 6,8±0,5 9,3±0,3 9,2±0,2 7,2±0,3 
09 7,3±0,3 6,8±0,4 9,4±0,3 9,5±0,1 7,7±0,2 
10 6,3±0,7 6,9±0,5 8,8±0,2 9,0±0,2 6,9±0,3 
11  6,6±0,3 8,3±0,2 8,7±0,1 6,4±0,2 

4. WP (g) 

12  6,1±0,3 7,7±0,3 8,1±0,6 6,3±0,3 
08 71,7±2,9 149,1±8,8 169,4±7,5 233,7±4,1 94,6±0,2 
09 97,5±1,9 151,7±3,2 182,1±11,1 243,4±6,6 110,4±0,7 
10 83,9±3,5 149,8±4,9 193,9±3,6 245,7±4,8 106,6±3,4 
11  146,9±4,7 190,8±5,3 244,6±4,5 101,6±5,4 

5. WPJ (g) 

12  142,7±7,2 184,8±3,1 236,4±3,7 87,8±7,2 
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According to its biological characteristics, the highest average mass of clusters among 
the varieties was observed in the varieties Moldova 265.3–277.7 g and Marselan 212–214 
g, the smallest – in Telti Kuruk 104.7–109.3g and Riesling 80.0–84.7g, the Rkatsiteli 
variety was distinguished by the average masses of clusters compared to other 158.3–
184.3g, regardless of region and month. After the advent of technological maturity, the 
mass of clusters in all varieties decreased from the end of October to December, on average 
0.95 times in the Shabo region, 0.92 times – according to Tairov, 0.90 times – in Kherson. 

 
 

Table 2 
Indicators of mechanical composition of technical varieties of grapes in Tairov and Kherson  

 
Grape variety 

Riesling Rkatsiteli Moldova 
Parameters 

М
on

th
 

Tairov Kherson Tairov Kherson Tairov Kherson 
08 81,7±0,6 80,0±3,6 175,3±1,5 181,0±1,0 268±1,0 267,7±4,5 
09 110,3± 1,5 112,0± 2,6 171±2,6 184,3±0,6 276,3±1,5 277,7±1,5 
10 94,7± 0,6 101,7± 11,8 169±3,0 176,3±1,5 271,7±2,1 272,0±2,6 
11   165,3±4,2 169,3±1,2 268±2,6 267,7±2,5 

1.AWGB (g) 

12   157,7±3,8 159,3±1,2 259,7±5,5 259,3±4,5 
08 60±2 59±5 96± 3 108± 3 149±1 156±3 
09 67±2 62±3 92± 2 111± 2 166±3 166±1 
10 41±2 48±3 88±3 103±1 162±3 161±1 
11   86±2 96±2 157±2 156±2 

2. NB (pcs) 

12   80±2 87±2 148±1 147±2 
08 76,4±0,5 74,8±3,4 168,2±1,5 173,9±1,0 259,5±1,1 259,2±4,5 
09 104,9±1,5 106,5±2,6 163,8±2,6 177,2±0,7 267,6±1,7 268,9±1,7 
10 59,4±0,6 66,4±11,8 162,0±3,0 169,4±1,6 263,0±2,3 263,3±2,9 
11   158,5±4,2 162,5±1,2 259,6±2,8 259,3±2,6 

3. WB (g) 

12   151,1±3,8 152,8±3,7 251,5±5,6 251,1±4,6 
08 7,1±0,1 6,9±0,1 7,4±0,1 7,2±0,1 9,6±0,2 9,3±0,2 
09 7,4±0,3 7,2±0,1 7,4±0,1 7,3±0,1 9,8±0,2 9,5±0,1 
10 6,8±0,4 7,1±0,1 7,0±0,3 7,1±0,1 9,6±0,1 9,6±0,1 
11   6,6±0,1 6,8±0,1 9,1±0,1 9,3±0,1 

4. WP (g) 

12   6,1±0,1 6,4±0,3 8,7±0,2 8,8±0,1 
08 69,3± 0,5 67,9± 3,3 160,8±1,4 166,6±0,9 249,9±1,0 249,9±4,4 
09 97,5±1,6 99,3±2,6 156,4±2,6 169,8±0,8 257,8±1,8 259,4±1,6 
10 82,6±0,4 89,3±11,8 155,0±2,7 162,3±1,6 253,4±2,3 253,7±2,8 
11   151,9±4,2 155,7±1,3 250,6±2,8 250,0±2,5 

5. WPJ (g) 

12   145,0±3,8 146,4±3,9 242,8±5,6 242,4±4,6 
 
 

The general reflection of the influence of precipitation on the mechanical structure of 
the cluster is found in the mass of grape berries, which depended directly on the number of 
berries. Thus, the greatest differentiation in the number of berries during the warm months 
of the autumn ±4 and±6ps had varieties of Rkatsiteli and Telti Kuruk respectively, the 
smallest –±1p Moldova and Marselan in vineyards of Shabo. On grape plantations in the 
village of Tairov and the city of Kherson, a significant difference in the number of berries 
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by cultivars was not noted and was ±1 ÷±3pcs. However, in November and December all 
varieties of these regions were characterized by a sharp decrease in the number of berries in 
the cluster, which was reflected directly in the lower mass of the cluster, which is due to 
overgrowing and the possible effect of the precipitation. Thus, the Rkatsiteli variety at the 
technological maturity of the berries in the cluster was 92 pcs in the Shabo and Tairov 
region and 103 g in Kherson, the weight of which was 162.5, 163.8 and 177.2 g, after the 
cold months – 83, 80 and 87 pcs with the corresponding weight of 151.8, 151.1 g and 152.8 
g. The weight of berries in Moldova variety decreased from 258.9 – 263.3 g to 246.1 – 
251.1 g with the number of berries 166 – 146 pcs to 147 – 148 pcs, respectively, on average 
over the years. Marselan and Telti Kuruk were characterized by the amount of berries in the 
cluster of 115 and 101 pcs with a weight of 204 and 119.4 g, and after prolonged stay on 
the vine, the number of berries was 104 and 84 pcs with a weight of 195.9 and 98.8 g. 
However, from September to October, the Riesling variety lost 28, 26 and 24 berries, the 
weight of which decreased by 44.2, 45.5 and 40 g, according to the regions of growing 
Shabo, Tairov and Kherson. 

Also, it should be noted that the direct dependence of the influence of precipitation on 
the mechanical composition of the cluster reflects the stability of a certain variety of grapes 
to diseases and the effects of pests. 

The largest weight of the skin was noted in red grape varieties – 9.0±0.7 g and 8.8±0.5 
g in Moldova in all regions and Marselan respectively. The white varieties were 
characterized by the average weight of the skin, which varied from 6.0 to 7.3g in Riesling, 
from 6.1 to 7.4 g in Rkatsiteli, from 6.3 to 7.7 g in Telti Kuruk. With the continuation of the 
harvest period, the weight of the skin of the studied grape varieties became thinner, which 
made their weight lighter, on average, 0.3, 0.96, 1.25, 1.7 and 1.4g respectively, according 
to Riesling, Rkatsiteli, Moldova, Marselan and Telti Kuruk, and therefore more vulnerable 
to adverse climatic factors. 

Despite the fact that the rainy season recorded for September-October of all three 
years, the parameters of the mechanical composition of grape varieties, Moldova and 
Marselan, did not change critically at the location of the first frosts compared with other 
varieties, indicating the probable first feasibility of using these varieties in icewine 
technology. 

The conditionality of the studied varieties according to the statistic results of the 
cluster's mechanical composition during August-January 2015–2018 in the three regions is 
shown in this order Moldova, Marselan, Rkatsiteli, Telti Kuruk, Riesling (from the highest 
to the smallest). 

 
2. Chemical indicators of grape quality 
 
One of the most important factors of the suitability of a variety for the icewine 

production is the rapid accumulation of the sugar content of frozen berries and their initial 
concentration to freezing to determine the stages of maturation and oversaturation of this 
indicator. 

 The dynamics of the physicochemical properties of the grapes studied by the varieties 
shows that varieties accumulate sugar differently depending on the time and region of 
cultivation (Table 3.1–3.3) 
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Table 3.1 
Dynamics of physical and chemical properties of grapes from Shabo 

 
Parameters Month Riesling Rkatsiteli Marselan Moldova Telti Kuruk 

08 143,53±9,5 180,67±5,5 195,37±4,7 187,77±0,9 137,63±1,8 
09 199,50±7,1 185,73±9,2 197,53±1,6 195,27±0,6 140,20±1,06 
10 171,5±13 192,10±10,25 223,80±3,1 220,97±1,7 160,30±1,2 
11  223,00±4,9 217,83±5,6 219,57±0,9 170,13±2,7 

Mass concentration 
of sugars, g/dm3 

12  243,07±4,27 237,77±1,1 236,60±1,1 181,00±1,7 
08 8,47±0,25 7,70±0,1 8,20±0,06 8,07±0,1 9,00±0,17 
09 7,83±0,21 6,90±0,1 7,13±0,12 7,57±0,2 8,57±0,12 

10 6,70±0,17 6,50±0,26 6,27±0,12 6,77±0,15 7,00±0,10 
11  6,10±0,26 5,80±0,15 6,23±0,15 6,53±0,15 

Mass concentration 
of titrated acids, g/dm3 

12  5,80±0,3 5,53±0,06 5,63±0,03 6,03±0,06 
08 2,69±0,02 2,88±0,01 2,91±0,01 2,94±0,02 2,82±0,01 
09 2,71±0,03 2,96±0,02 2,97±0,02 3,12±0,01 2,89±0,02 
10 3,04±0,02 2,99±0,02 3,02±0,01 3,21±0,01 3,01±0,03 
11  3,07±0,02 3,10±0,02 3,24±0,02 3,12±0,01 

pH 

12  3,14±0,01 3,14±0,02 3,27±0,01 3,14±0,01 
 
 

Table 3.2 
Dynamics of physical and chemical properties of grapes from Tairov 

 
Parameters Month Riesling Rkatsiteli Moldova 

08 144,63±9,6 180,7±5,7 188,8±1,4 
09 200,6±7,4 186,3±9,4 196,2±1,6 
10 172,66±13 193,2±10,3 221,9±1,7 
11  224,0±5,1 220,3±0,5 

Mass concentration 
of sugars, g/dm3 

12  244,0±4,1 237,5±1,5 
08 8,36±0,32 7,63±0,1 7,9±0,14 
09 7,73±0,3 6,8±0,2 7,4±0,13 
10 6,6±0,18 6,43±0,24 6,6±0,15 
11  6,03±0,23 6,1±0,12 

Mass concentration 
of 

titrated acids, 
g/dm3 

12  5,7±0,2 5,5±0,13 
08 2,72±0,1 2,85±0,01 2,87±0,01 
09 2,74±0,01 2,94±0,02 3,05±0,02 
10 3,07±0,02 2,95±0,01 3,14±0,02 
11  3,08±0,02 3,17±0,01 

pH 

12  3,15±0,01 3,2±0,02 
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Table 3.3 
Dynamics of physical and chemical properties of grapes from Kherson 

 
Parameters Month Riesling Rkatsiteli Moldova 

08 145,7±9,78 181,7±6,4 189,5±1,9 
09 201,6±8,3 187,7±10,2 197,3±1,6 
10 173,3±14 194,2±10,8 222,9±1,5 
11  225,4±5,7 211,3±1,02 

Mass concentration 
of sugars, g/dm3 

12  245,3±4,05 238,4±1,9 
08 8,5±0,4 7,8±0,15 8,2±0,1 
09 7,9±0,2 7,03±0,11 7,7±0,17 
10 6,8±0,1 6,6±0,25 6,9±0,1 
11  6,3±0,21 6,3±0,15 

Mass concentration 
of titrated acids, 

g/dm3 
12  5,7±0,21 5,7±0,13 
08 2,73±0,02 2,86±0,02 2,92±0,02 
09 2,75±0,03 2,94±0,01 3,13±0,02 
10 3,05±0,02 2,96±0,01 3,2±0,02 
11  3,1±0,02 3,24±0,01 

pH 

12  3,17±0,01 3,25±0,01 
 
 

The highest concentration of sugars was observed in all studied varieties at the end of 
November: in Riesling 199.5, 200.6, 201.6 g/dm3; Rkatsiteli 243.7, 244, 245.3 g/dm3; in 
Moldova 236.6, 237.5, 238.4 g/dm3; Marselan 237.7 g/dm3 and Telti Kuruk 181 g/dm3 in 
accordance with the regions of Shabo, Tairov and Kherson. In the red varieties of grapes, 
the rate of accumulation of sugar was slower, an average of 3–5 marks less during the 
months of October-November compared with white, but the mass concentration of sugar 
content was significantly higher, which is due to the late degree of berry maturation (Table 
3.1–3.3). 

Order of the grape varieties studied according to the accumulation of sugar during long 
maturation on the vine of the three regions during August-December 2015–2018 are 
Rkatsiteli, Marselan, Moldova, Telti Kuruk, Riesling. 

Detailed monitoring of temperatures in December–January 2015–2018 in all regions 
made it possible to determine the grape harvesting time, which was frozen on the vine, 
which occurred in the early hours of the morning and made the complexity of the 
technological process to maintain the desired concentration of sugars – above 280 g/dm3. It 
is precisely the achievement of the grapes of the specified condition that makes it possible 
to direct it to the production of icewines. Riesling has not shown tendency to long-term 
preservation of technological parameters on the vine during three seasons in three regions. 
The dynamics of the concentration of sugars in the studied varieties was not the same 
(Figures 1–3). 
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Figure 1. Dynamics of sugar concentration of varieties of Rkatsiteli and Moldova depending on 

the date and minus temperature in Tairov (2015–2018) 
 
 
 

260
270
280
290
300
310
320
330
340
350

-10,7 -7,6 -7,2

31.12.2015 07.12.2016 14.01.2018

M
as

s 
co

nc
en

tr
at

io
n,

 g
/d

m
3

Rkatsiteli Moldova
 

 
Figure 2. Dynamics of sugar concentration of varieties of Rkatsiteli and Moldova depending on 

the date and minus temperature in Kherson (2015–2018) 
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Figure 3. Dynamics of concentration of sugar of grape varieties, depending on the date and 

minus temperature in v. Shabo (2015–2018) 
 

In December 2016, in the Tairov region, Rkatsiteli and Moldova had a mass 
concentration of sugar 287.5 and 286.4 g/dm3, which is 4.1 and 9.3 g/dm3 less than in 2015 
in Shabo, although the grape harvest was carried out at the same temperature -8.5 °С. At -
7.6 °C in 2016 and -7.2 °C in 2018, the Rkatsiteli variety, frozen in the vineyards of 
Kherson, showed a higher sugar content compared with the crop collected from the v. 
Shabo a week later of the same years by 13.5 and 11.6% and with a temperature difference 
of 0.6 and 0.5 °C respectively. The lower the temperature, the higher the accumulation of 
sugar was observed in the Moldova variety, however, in Kherson was the highest mass 
concentration of 322.6 g/dm3 in 2016 when the thermometer was marked -7.6 °C, when -
10°C, in 2015, and sugar content was lower – 319.9 g/dm3. 

Another red variety, Marselan, contained higher sugar in berries frozen on a vine 
compared to Moldova, but no significant difference was noted: 1 and 2.6 g/dm3 more than 
2016-2017 years of harvest. The native grape variety Telti Kuruk showed the lowest 
accumulation of mass concentrations of sugar among the studied varieties, which, on 
average, amounted to 284.3 g/dm3 by years. 

The concentration of titrated acids and pH values show a tendency with lower 
temperatures, higher pH values (p≤0.01, p≤0.001), and the mass concentrations of titrated 
acids did not differ significantly among all grape varieties (p≤0.05, n/s). This fact is 
explained by the distribution of constituent substances in the grape during prolonged 
maturation, where sugar concentrates more and the acid content decreases, therefore, even 
at low temperatures, slight increases in the parameters of this parameter are observed. Thus, 
the mass concentration of titrated acids of the Rkatsiteli variety was the same and amounted 
to 8.9 g/dm3 at temperatures of -7.1, -7.3, -8.9, -10.7°C in different regions, and the pH 
values increased with decreasing temperatures. According to the mathematical treatment, a 
similar situation was also observed in the Marselan variety, where the content of titrated 
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acidity was found in the amount of 9.1-9.2 g/dm3, and the active acidity had a growing 
direction, varying in the range of 3,58̶ 3,78. In Shabo region, the varieties of Moldova and 
Telti Kuruk did not differ in terms of the values of the analyzed chemical parameters from 
the collection dates of 9.2 g/dm3 and pH 3.67 and 8.6 g/dm3 at pH 3,58, respectively, in 
each year (Table 4). 

 Statistic analysis has made it possible to conclude that it is precisely the stability of 
grapes to diseases and pests and biological peculiarities of grapes that significantly affect 
the chemical properties of grape varieties under consideration in traditional freezing. 

 
Table 4  

Mass concentration of titrated acids and pH of grapes, 2015-2018 
 

Rkatsiteli Moldova Marselan Telti Kuruk Harvest Т, ᵒС ТA pH ТA pH ТA pH ТA pH 
Tairov 

30.12.2015 -7,3 8,9a 3,62b 8,7a 3,48a     
17.12.2016 -8,5 8,7a 3,57a 9b 3,52b     
15.01.2018 -8,9 8,9a 3,76c 9,2b 3,74c     

p-value  n/s ⃰ ⃰ ⃰ ⃰ ⃰ ⃰ ⃰ ⃰     
Kherson 

31.12.2015 -10,7 8,9a 3,73c 9,2a 3,67c     
07.12.2016 -7,6 9b 3,66b 9,3a 3,54b     
14.01.2018 -7,2 9,1b 3,62a 9,3a 3,45a     

p-value  ⃰ ⃰ ⃰ ⃰ n/s ⃰ ⃰ ⃰     
Shabo 

20.12.2015 -8,5 8,9a 3,62b 9,2a 3,66a 9,1a 3,78c 8,5a 3,56a 

15.12.2016 -7,1 8,8a 3,57a 9,2a 3,67a 9,2a 3,58a 8,6a 3,58a 

23.01.2018 -7,7 8,8a 3,61b 9,3a 3,67a 9,1a 3,63b 8,6a 3,58a 

p-value  n/s ⃰ n/s n/s n/s ⃰ ⃰ ⃰ n/s n/s 
 

Note: ⃰, ⃰ ⃰, ⃰ ⃰ ⃰ – significance at p≤0.05, 0.01 and 0.001 respectively; n/s value is not significant. 
Values for columns with the same letter do not differ significantly. 

 
 
Conclusions 
 
The peculiarities of the change in the quality of the mechanical composition of grapes, 

revealed during long maturation, made it possible to highlight the suitability of a particular 
variety to withstand adverse climatic conditions in a particular area, which is one of the key 
details for the production of icewines. The mass concentrations of titrated acids of all 
grapes after the onset of technological maturity had a direction to decrease, and the pH 
increased. 

On the basis of the data presented, it can be stated that Riesling, in accordance with the 
climatic conditions of the Northern Black Sea Region, is not able to withstand a hard time 
on the vine after technological maturity, and therefore is not a perspective cultivar for the 
production of icewines in Ukraine. The most suitable varieties were Marselan, Rkatsiteli 
and Moldova, which according to their physicochemical parameters and mechanical 
composition meet the requirements that are needed for the characteristic varieties for use in 
technology of icewines. 
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