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ANNUAL DIFFERENCES IN CHANGE OF CHEMICAL COMPOSITION DURING
MATURATION

Abstract. In the process of ripening, due to the chemical processes occurring in the
composition of the berry, its taste becomes more balanced. In the course of our research, we
investigated the change in the organoleptic properties of grape varieties of medium (Gara Shany)
and late (Agadayi and Moldova) ripening periods. There were held two tastings with a gap of two
weeks. On the results obtained, it was determined that the evaluation mark of the Gara Shany
variety slightly decreased, that of the Aghadayi variety remained unchanged, and of the Moldova
variety — increased considerably. Such a situation can be explained by the difference in ripening
periods of the studied varieties. Also, these results are to some extent consistent with the results of
studies on changes in the chemical composition of the berries of these varieties: minimal changes
were noted in the chemical composition of the Gara Shany variety, much more significant in the
Agadayi variety, and the highest changes are noted in Moldova variety. From the foregoing, we can
conclude that as a result of abnormal heat - a manifestation of climate change - the grapes reached
maturity much earlier than normal; the process of changing the sugar/acidity ratio in early
ripening varieties slowed down significantly, while in late-ripening varieties the process of
increasing sugar content and reducing acidity continued, and the taste of these varieties became
more harmonious.
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Introduction. The choice of optimal harvesting time depends on the main indicators that
determine the taste characteristics of the grapes - sugar content and acidity, as well as their ratio.
The sugar content in grapes is mainly influenced by the degree of ripeness, variety, meteorological
conditions of the year, and damage caused by diseases and pests. Higher sugar content is associated
with its full physiological maturity, after which the increase in sugar stops and its level stabilizes.
At this point, the weight of the bunches also increases. Therefore, if the grapes are harvested before
they reach full maturity, the sugar content and yield of the vines are relatively low. It is impractical
to store fully ripe bunches on vines; although the relative sugar content increases due to
evaporation, the overall yield decreases. After 10 days of reaching full ripeness, the loss of sugar is
40-50 kg/ha. Therefore, when the grapes reach full maturity, they should be harvested in a short
time. Requirements for the quality of the crop differ depending on the intended use: for cognacs and
sparkling wines, the optimal sugar content is 16-20%, for table wines - 17-21%, and for fortified
wines - 19-22%.

Weather conditions also greatly affect the timing of ripening and accumulation of sugar. The
temperature of 28-30°C and sufficient humidity create favourable conditions for the accumulation
of sugar. At temperatures above 35°C, the intensity of the increase in sugar content decreases, and
prolonged drought leads to a decrease in sugar content. According to some authors, in dry areas,
irrigation can increase the sugar content of berries. Conversely, if the soil is sufficiently moist,
irrigation will lower the sugar content. As for the agricultural technology used, with an appropriate
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level of pruning and vine formation, creating favourable lighting and heat conditions, an additional
1-1.5% sugar can be obtained [1-7].

Materials and methods. The studies were carried out in the Institute's Ampelographic
Collection located on the Absheron Peninsula. The climate is subtropical. High temperatures in dry
and hot summers are moderated by strong northerly winds. Winter is relatively mild, mostly cloudy,
with frequent rains and sometimes snow. The average annual temperature is 13.5-14.4°C, the sum
of active temperatures is 4192-4461°C, and the total amount of solar radiation is 130-135 kcal/cm?
(most of them - 80-90 kcal/cm? occur in summer), annual rainfall - 200-250 mm. The coldest month
is January (3.0-3.8°C), while the hottest months are July and August (up to 42°C). The number of
frost-free days is 308, sunny - 220-230. The territory of the peninsula is subject to strong winds. In
addition to improving plant transpiration, an increase in wind speed increases evaporation, resulting
in dry soil. The highest level of evaporation is observed in July-August, and the lowest - is in
February. The soils of the peninsula are predominantly sulphurous-sandy and clayey; saline brown
soils are the most common. It should also be noted that due to global warming, the annual amount
of precipitation on the peninsula has increased from the usual 200-250 mm in recent years to 250-
300 mm. Thus, the type of climate could gradually change from continental to temperate.

Technological, biochemical, physiological and organoleptic studies were carried out within
the framework of research work in the vineyards and the laboratories of the Azerbaijani Research
Institute for Viticulture and Winemaking. Classical and modern research methods were used [8,9].

The sugar content of the berries was determined with a refractometer, and the acidity was
determined by titration.

Results and discussions. The sugar content of juice is the main feature that determines the
organoleptic value and direction of the use of grapes. Our studies have shown that in the process of
ripening, the sugar content of all studied variants increased by 2.7-15.4%, depending on the variety.

In addition to the sugar content, the taste characteristics and quality of processed products

are greatly influenced by another important indicator - the acidity of the juice. In our studies, the
acidity of different varieties gradually decreased by 2.8-6.7%.

Table 1
Change of biochemical composition during maturation
Sugar, g/100 sm? Titrated acidity, g/dm?
Variety
Year olv OlV | change olv change
1908 | o5y | 0309 | 5os) % 1908 | (506 | 03.09 | OV (506) %
2020 | 145 19,9 +37 | 132 6,1 -46
Moldova 72021 | 221 7 25,5 9 +154 | 75 5 7.0 3 -6,7
2022 | 17,2 19,7 11,6 8,1
2020 | 16,2 19,1 +18 | 9.3 6.1 2
Agadayi | 2021 | 17,1 5 18,2 5 +6,4 32 1 3,0 1 -6,2
2022 | 146 18,6 10,5 53
Gara 2020 | 16,2 18,6 +15 9,1 5,1 -78
shany 2021 | 148 | 3 | 152 | 3 +2,7 | 37 1 3,6 1 -2,8
2022 | 18,6 21,3 6,3 3,7

Although regular processes occurred in all variants of the experiment - an increase in sugar
content and a decrease in acidity, it should be noted that the intensity of these processes in the 2021
season was significantly lower than in 2020. This can be explained by extremely hot weather at the
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end of summer of latter season, due to which the grapes reached full maturity much earlier than
usual.
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PIYHI BIIMIHHOCTI ¥ 3MIHI XIMIYHOI'O CKJIAZAY NPOTAI'OM JO3PIBAHHA

YV npoyeci oospisanus, 3a605Ku XiMiyHUM npoyecam, wio 8i00y8aromvcs 8 cKiaoi s1200u, ii
cmaxk  cmae  Oinbw  30anancosanum. Y x00i Hauwux O00CRIONCeHb MU  OOCHIONCYBANU 3MIHY
OP2AHONENMUYHUX NOKA3HUKIE copmis eunocpady cepeonvoco (I apa Illanu) ma niznvoeo (Aeadai
ma Monoosea) cmpokie dospisanns. byno nposedeno 06i decycmayii 3 inmepsaiom y 06a mudicHi. 3a
OMPUMAHUMU pe3YTbmamamy. 8CMaHosieHo, wo oyinka copmy lapa Illanu Oewo 3Huzunacs,
copmy Aeaodai 3anuwunacs 6e3 3min, a copmy Mondosa — 3uauno nidsuwunaca. Taxy cumyayiro
MOJICHA NOACHUMU PIZHUYEI0 6 MePMIHAX 003pi6anHs O00cniodxcysanux copmis. Takooxc yi
pe3yibmamu NeHO MIpOIH  V3200X4CYIOMbCA 3 Pe3ylbmamamut O0CAI0HCeHb 3MIHU  XIMIYHO20
CKAA0y 20 Yux copmie: MIHIMANbHI 3MiHU GiOMiueHo 8 Ximiunomy cknadi copmy Ilapa Illani,
3HauHO Oinbw cymmesi y copmy Aeaodai ma uaubinowi 3miHu i03Haveni y copmy Mondosa. 3
VCb020 BUWECKAZAHO20 MOIICHA 3POOUMU BUCHOBOK, WO 8 Pe3YIbmami aHOMAIbHOI CHeKU - NPos8y
SMIHU  KIIMamy - 6UHOZpA0d 00csaeas 3pilocmi Habazamo paiule HOpMU;, npoyec 3MIHU
cnisgionowenns yykop | kuciomuicmos y paHHbOCMUIUX COPMI6 3HAYHO CHOBLIBHUBCS, d Y
RI3HLOCMUSTUX NPOOOBIHCYBABCA NPOYeC NIOBUWEHHS YYKPUCMOCMI Ma 3HUNCEHHS KUCIOMHOCHI,
CMAK yux copmie cmae Oinbul 2apMOHIUHUM.

Knrouoei cnoea: copt, CTUTIICTb, LIYKPUCTICTh, KUCIOTHICTh, KIIIMATUYHI YMOBH.



