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Background.The relevance of the research is determined by a constant striving to
increase the possibilities of using rare fruit and berry crops, e.g. blackthorn, in plant bree-
ding and the production of healthy food products. It can be achieved by scientifically based
selection and evaluation of fruit taking into account their physiological, phytopathological
and biochemical parameters. The purpose of the research is to expand the morphological
diversity of blackthorn that combines high productivity and quality for further breeding.

Materials and Methods. Morphological characteristics and biological properties of
the new forms of blackthorn as well as their biochemical parameters constitute the mate-
rial for this research. A plethora of methods was applied: field, phenological, biometric,
physiological and statistical ones.

Results. The study presents original data on the morphology and economic charac-
teristics of various blackthorn forms (Prunus spinosa L.) obtained as a result of selec-
tion in semi-arid lands of the northern, central and western parts of Ukraine. The paper
highlights morphological and biological properties of the selected forms of blackthorn,
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biochemical parameters of fruits, including the content of polyphenolic substances as
a source of antioxidants. The study revealed that the selected forms of blackthorn have
high drought resistance and winter hardiness, in addition to resistance to low tempera-
tures during the flowering phase. Phenological observations of plants of different forms
of Prunus spinosa L. allowed establishing the time of onset of the ontogenesis phases:
the development of vegetative and generative buds, budding and flowering, appea-
rance of leaves, intensity of shoot growth, formation and development of ovaries, and
fruit ripening, which is a significant scientific achievement for the prospective selection
in the fruit gardening system.

The forms of blackthorn were differentiated by plant height, growth strength, thorni-
ness, fruit size and weight and their potential use in the processing and manufacturing
of functional foods. Biochemical analysis of the fruits, particularly the determination of
polyphenols, allowed ascertaining their suitability for processing and manufacturing of
healthy food products.

Conclusions. The obtained data on selected new forms of blackthorn is a potential
source of material for prospective breeding. Moreover, technologies for the production
of blended juices and syrups from the fruits of the best samples of blackthorn were
developed regarding their biochemical properties and technological indicators.

Keywords: blackthorn, new forms, biological characteristics, fruit quality

INTRODUCTION

Nowadays, consumers display interest in food products that, while meeting their
nutritional needs, significantly contribute to physical performance, nurture well-being,
and at the same time lessen the risk of disease development (Aradjo-Rodrigues et al.,
2021; Santos et al., 2022).

One of the most valued products are those containing a high level of biologically
active substances, including polyphenolic compounds. According to W. Koch, (2019) and
R. Dias et al., (2020), it is common knowledge that polyphenols are compounds naturally
synthesised through the secondary metabolism of plants, which has attracted meticu-
lous attention of scientists attributable to their potential therapeutic effects on health. De
Araujo-Rodrigues et al. (2021) state that the peculiarity of polyphenols lies in the ability
of their molecules to have several phenolic groups (hydroxy groups attached to ben-
zene rings). Moreover, their class includes simple phenols (hydroquinone), hydroxyben-
zoic acids, hydroxycinnamic acids coumarins, naphthoquinones, stilbenoids, flavonoids,
isoflavonoids, anthocyanins, lignans, lignins, thickened tannins, thanks to which berries,
fruits and vegetables get their colour, aroma and taste, and, most remarkably, their nutri-
tional value. As reported by C. Le Bourvellec et al. (2019), F. Campos et al. (2021) and
Y. Zhang et al. (2023), polyphenolic compounds are of considerable interest and have
gained growing attention in the recent years because of their bioactive functions, being
desirable phytochemicals as secondary metabolites of plants and possessing antimicro-
bial, antiviral and anti-inflammatory properties along with high antioxidant capacity.

However, the biological pecularities of polyphenolic compounds to a great degree
are dependent on several factors. These include plant species (Fernandes et al., 2023),
composition of plant material (Angulo-Lopez et al., 2023), concentration in food (Guo
et al., 2022), bioavailability after food consumption (Tarko et al., 2020), interaction with
other molecules, degree of polymerisation (lglesias-Carres et al., 2019a), etc. A. Farrag
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etal. (2018) and S. Farag et al. (2023) suggest that in parallel to their biological proper-
ties, phenolic compounds also have a great scope for commercial application in food
colouring, bioactive packaging, cosmetics, paints, fertilisers, surfactants, textiles, rub-
ber, plastics and thickeners.

Nowadays, according to F. Beet et al. (2021), niche crops receive much attention,
in terms of cultivated fruit plants not common in culture (Migicovsky et al., 2022), which
grow in the wild in small quantities and do not need intensive care under cultivation
conditions. This reduces environmental risks, making their raw materials environmen-
tally safe for use and processing. Furthermore, niche fruit and berry crops considerably
contribute to economic well-being and poverty reduction among small households by
providing income and profit from the sale of fresh and value-added products. Yet, as
R. Brumfield (2020) points out, their domestication has drawn less attention because
they remain 'underutilised’ and 'under-exploited’.

It is a fact that less common fruit crops also have enough biologically active sub-
stances, including polyphenols. These are hawthorn (Pawlaczyk-Graja, 2018), black-
berry (Zafra-Rojas et al., 2018), viburnum (Polka et al., 2019), blueberry (Tagliani et al.,
2019), olives (Ribeiro et al., 2021), sea buckthorn (Janceva et al., 2022), etc. In search
of food products with anti-inflammatory effects, increased attention has recently been
paid to the fruits of a niche crop — Prunus spinosa L., whose fresh fruits are commonly
used for dietary needs and in medicine for diseases related to inflammation and oxida-
tive stress, as Prunus spinosa L. fruit extracts are rich in polyphenols and therefore
have anti-inflammatory and antioxidant effects on human immune cells (Iglesias-Carres
et al., 2019b; Magiera et al., 2022).

In addition, blackthorn plants are an ,interesting tool” in the hands of breeders, as
they can easily cross-pollinate with, for instance, cherry plum, plum and even apricot,
which results in a range of highly productive genotypes with tasty and aromatic fruits
that are resistant to low negative temperatures and moisture deficit in spring and sum-
mer. As noted by S. N. Cosmulescu & F. G. Colusaru (2018) and J. A. Brown et al.
(2022), it is more important to use wild species and forms with different fertility in the
selection of ternary species than varieties of a particular fruit crop.

Consequently, the analysis of the available sources of literature indicates a lack
of research on the morphology, physiology and ecology of Prunus spinosa L. plants,
including the use of fruit in the processing and manufacture of healthy food and medi-
cines for the prevention and treatment of many diseases, which determined the topica-
lity of the research.

The objectives of our research were to select and examine new forms of black-
thorn by morphological characteristics and physiological properties, evaluate them by
quantitative and qualitative characteristics of the fruit. In particular, the study focused on
the content of polyphenolic substances in the selection for adaptability and quality and
prospects of making products for healthy nutrition.

MATERIAL AND METHODS

The examination of morphological and biological features of different forms of black-
thorn was carried out during field visits to the plots in Chernihiv (Nosivka district), Poltava
(Khorol and Shyshaky districts), Lviv (Brody, Zhovkva, Drohobych and Stryi districts),
and Volyn (Horokhiv district) regions of Ukraine from 2017 to 2021. The research was
conducted using the following methods: observation and description, which contributed
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to the detailed study of plant development according to ontogenetic and phylogenetic
indicators. It was also mandatory to measure the height of blackthorn plants, in particu-
lar the height of the crowns, which is required for the calculation of biometric indicators.
During the growing season, the dates of the onset of plant development phases were
recorded in a workbook, starting in early spring a week before the start of the grow-
ing season and ending in autumn. Then, the state of flowering and abundance of fruit-
ing, field winter and drought resistance were assessed according to the Methodology
for examination of varieties (Ministry of Agrarian Policy and Food of Ukraine, 2022).
In 2020, the initial material (forms) of blackthorn was taken from each observation site
and further introduced to the experimental plots of the Institute of Horticulture of the
National Academy of Agrarian Sciences of Ukraine (NAAS) and its research network
(Chernihiv and Lviv regions). Fruits were selected for biometrics and biochemical analy-
sis in the laboratory of post-harvest quality of fruit and berry products of the Institute of
Horticulture of the NAAS. For example, it was found that the weight and quality of the
fruit samples corresponded to the requirements of the Methodology for assessing the
quality of fruit and berry by-products (2008) and DSTU ISO 874-2002. The content of oil
phenolic compounds was determined according to DSTU 4373:2005. In the laboratory
of innovative food technologies of the Institute of Horticulture of the National Academy of
Agrarian Sciences of Ukraine under the direction of O. M. Lytovchenko for the produc-
tion of blended unclarified blackthorn-apple juice were applied: fruits of various forms of
fresh blackthorn according to DSTU 4283:2007, fresh apples for industrial processing
according to DSTU 7075:2009, white crystalline sugar according to DSTU 4623/GOST
31361 DSTU 623-2006 or natural honey according to DSTU 4497:2005, drinking water
according to SanPiN 2. 2.4-171-10 with a hardness of no more than 2.0 mol-eq/dm?
for softened water or up to 7 mol-eq/dm? for natural unsoftened water. The studies were
performed in triplicate and statistically processed in Excel; statistical method ANOVA
was used to evaluate the significance of differences. At the same time, the mean values
and the variation indicators were calculated to characterize the individual values of
a certain characteristic. In particular, the range of variation (R), variance (0?), mean
square deviation (o) and coefficient of variation (Vo, %) were determined. The standards
of the Convention on Trade in Endangered Species of Wild Fauna and Flora (1979) and
the Convention on Biological Diversity (1992) were taken into account.

RESULTS AND DISCUSSION

It was found that the selected plants of the blackthorn species (Prunus spinosa L.,
1753) belong to the genus Prunus L., family Rosaceae, order Rosales, class Magnoliopsida
and are deciduous shrubs, 2—3 m high, with blackish or dark brown bark with a bluish
bloom, or without it, and dense, strong, slightly to moderately thorny branches. Biometric
measurements have demonstrated that the leaves of this species are oval, 2.2—4.9 cm
long and 1.2-2 cm wide, with a serrated edge. The flowers are about 1.5 cm in diame-
ter, with five creamy white petals; flowers form long before leaves and bloom in early
spring, are entomophilous, and their formula is Q’ K(5)C(5)A%G;, or O(2)+2T3IM1. It was
noticed that the flowering period of blackthorn occurs in April-May. Fruit ripening occurs in
July and August. The fruit of the blackthorn is a drupe, 1.1-1.2 cm long, with a black fruit
skin with a bluish, violet-blue waxy bloom or without it. The fruits ripen in autumn and are
usually harvested in late September or October after the first frost. The flesh of a ripe
fruit is green or yellow-green in colour, with a very astringent flavour. It has been shown

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e Bionoriyni Ctyaji / Studia Biologica e 2024 « Tom 18 / N2 4  C. 175-190



BLACKTHORN (PRUNUS SPINOSA L.): ECOLOGICAL FEATURES OF PROMISING FORMS AND THE VALUE OF THE NUTRIENT... 1 79

that blackthorn plants grow well both in conditions of sufficient light and in partial shade,
and are also characterised by high resistance to drought and low temperatures. When
selecting clones at the expedition sites, it was found that the roots of blackthorn plants are
located in the ground at a depth of 1 m, and their radius of growth is much wider than the
radius of the crown. It was established that plants of the examined forms of blackthorn
differ in height. The tallest plants are formed by the Brodovskyi 17-19 blackthorn — over
3.5 m. Nosivskyi 1-17, Nosivskyi 2-17, Horokhivskyi 1-20 and Shishatskyi 1-21 were char-
acterised by a height of 2—-2.5 m. Plants of the forms Galytskyi 1-07-21, Galytskyi 2-07-21,
Poltavskyi 2-17 (Khorolskyi) and Sopit chornookyi reached up to 2 m in hight, while the
lowest plants of the form Galytskyi 1-07-21 were just 1.5 m high, which significantly influ-
enced morphological analysis, fruit harvesting, and crop accounting (Fig. 1).
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Fig. 1. Characteristics of new forms of blackthorn by height (differences between species are significant:
*—p<0.05, **—p <0.01, **** - p <0.0001): 1. Galytskiy 1-07-21; 2. Nosivskiy 1-17; 3. Brodovsky 17-19;
4. Horokhivskyi 1-20 (Grafskiy); 5. Galytskyi 2-07-21; 6. Poltavsky 2-17 (Khorolskyi); 7. Mukshanskyi
2-14; 8. Sopit chornookyi; 9. Shishatskiy 1-21
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According to the data in Table 1, it can be seen that the studied plants of the forms
Nosivskyi 1-17 and Horokhivskyi 1-20 (Grafskyi) were of the same type in terms of
height (which is evidenced by a high coefficient of variation).

It has been shown that the fruits of blackthorn are formed on short bouquet branches.
It has been found that after the first autumn frosts their taste qualities improve, and the
inherent astringency disappears to some extent. The fruits of the forms Horokhivskyi 1-20,
Shishatskyi 1-21, Sopit Chornookyi, Poltavskyi 2-17 (Khorolskyi) and Mukshanskyi 2-14
have a special range of pleasant tastes. It was found that the forms of thorny thorns differed
significantly in morphological characteristics. For instance, Nosivskyi 1-17, Horokhivskyi
1-20 and, in particular, Brodovsky 17-19 were mainly distinguished by the size of their
fruits, their weight was 2.4, 2.5 and 3.3 g, respectively (Fig. 2).

Figure 2 presents the average values of fetal weight characteristics. In order to
reveal the extent to which the individual values of this characteristic differ from each
other and from the average, the variation indicators were calculated. At the same time,
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the range of variation of fruit weight indicators by varieties was not significant, which
is also reflected by the variation indicators. Weak variability (Vo <10 %) by years of
research (2018-2021) is observed for the forms Brodovskyi 17-19 and Galytskyi 2-07-21,
for the rest of the studied varieties — average (Vo <11-22 %). This shows that the forms
of plants with a stable manifestation of the fruit mass feature were studied.
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Fig. 2. Chaacteristic of new forms of blackthorn by fruit weight (n = 3) (differences between species are
significant: * — p <0.05, ** — p <0.01, **** — p <0.0001): 1. Galytskyi 1-07-21; 2. Nosivskyi 1-17;
3. Brodovskyi 17-19; 4. Horokhivskyi 1-20 (Grafskiy); 5. Galytskyi 2-07-21; 6. Poltavskyi 2-17
(Khorolskyi); 7. Mukshanskyi 2-14; 8. Sopit Chornookyi; 9. Shishatskyi 1-21

It should be noted that the fruits of the studied forms of blackthorn differed in the
presence and intensity of wax coating of a grey shade. The most intense wax coating
was observed on the fruits of Nosivskyi 2-17 and Shishatskyi 1-21, the moderate one —
on the fruits of Nosivskyi 1-17, Mukshanskyi and 2-14, Poltavskyi 2-17 (Khorolskyi), and
the weak one — on Brodovskyi 17-19 and Horokhivskyi 1-20 (Fig. 3).

The absence of wax coating is typical of the fruits of Galytskyi 1-07-21, Galytskyi
2-07-21 and Sopit Chornookyi, collected in Drohobych district, Lviv Region. It is also
worth mentioning that fruits of forms Mukshanskyi 2-14 and Shishatskyi 1-21 have
a characteristic patch on the exocarp surface, which is more distinct for the latter form.

It was found that the fruits of Galytskyi 1-07-21, Galytskyi 2-07-21 and Sopit
Chornookyi are characterized by high transportability (8 points), Shishatskyi 1-21,
Horokhivskyi 1-20 and Brodovskyi 17-19 have medium transportability (6 points), and
Nosivskyi 1-17, Nosivskyi 2-17, Poltavskyi 2-17 (Khorolskyi) possess below average
transportability (>5 points).

It is noteworthy that based on fruit tasting and the results of determining the content
of dry matter, total sugars and titratable acids in fruits, fruits of the forms Nosivskyi 1-17,
Nosivskyi 2-17, Poltavskyi 2-17 (Khorolskyi) can be recommended for jams, pre-
serves, and dried fruit production. Meanwhile Shishatskyi 1-21, Horokhivskyi 1-20 and
Brodovskyi 17-19 are suitable for the production of jams, preserves, dried fruits, whereas
Galytskyi 1-07-21, Galytskyi 2-07-21 and Sopit Chornookyi are advisable mainly for
syrups, blended juices, and beverages.
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Fig. 3. Fruits of various forms of blackthorn: 1 — Nosivskyi 1-17; 2 — Nosivskyi 2-17; 3 — Brodovskyi 17-19; 4 —

Mukshanskyi 2-14; 5 — Horokhivskyi 1-20; 6 — Shishatskyi 1-21; 7 — Galytskyi 2-07-21; 8 — Poltavskyi

2
5 6
2-17 (Khorolskyi)

The data on the content of polyphenols was collected during the biochemical ana-
lysis. The maximum levels of these compounds were found in the fruits of the form
Galytskiy 1-07-21 (2019+£10 mg/100 g of fresh weight). More than 1000 mg/100 g of
polyphenols were accumulated in the fruits of Sopit Chornookyi and Shishatskyi 1-21
(1764132 and 1717+17 mg/100 g of fresh weight, respectively), Brodovskyi 17-19
(1561+31), Horokhivskyi 1-20 (1443+30) and Galytskyi 2-07-21 (1634+24). The ave-
rage inter-varietal index was (1422+17 mg/100 g). The content of polyphenols was less
than 1000 mg/100 g of fresh weight in the following forms: Nosivskyi 1-17 (80319),
Poltavskyi 2-17 (90948), and Mukshanskyi 2-14 (949+9) (Fig. 4).

Figure 4 shows that the indicators of the content of polyphenols for the forms
Shishatskyi 1-21 and Brodovskyi 17-19 are stable, given the high coefficients of varia-
tion — 5.6 and 7.9, respectively.

It is well worth remarking that Prunus is a large genus of flowering plants in the
Rosaceae family, which includes more than 340 species living in various landscapes
worldwide. Since time immemorial, people have valued blackthorn for the treatment of
many diseases, including stomach ache and flu, due to its biologically active substances.

In the recent years, as the environment and the quality of nutrition have deteriorated,
the nutrients in fruit and berry crops have received particular attention as researchers
explore their potential applications in various industries. Taking only the Prunus genus,
more than 500 phytochemicals have been isolated from their fruits, including 212 com-
pounds of importance for health, most of which are flavonoids, phenolic acids, antho-
cyanins and their derivatives. The results of the study by W. Liu et al. (2020) testify that
100 g of dry weight of Prunus spinosa L. fruit contains vitamin A (390 pg), C (7.70 mg),
E (2.75 mg), B1 (0.31 mg), B2 (0.80 mg), B6 (0.84 mg), neosine (2.10 mg), folate
(24.75 pg) and some concentrations of organic acids, including malic (158 mg), lactic
(126 mg), sodium (44 mg), fumaric (1.64).

L. Sabatini et al. (2020) concluded that Prunus spinosa L. is not suitable for direct
human consumption, but is appropriate for the production of jams, pastilles, preserves
and blended juices and low-alcohol beverages due to its exceptionally dry taste. This
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dry taste is caused by the high content of tannins, which, together with the high content
of anthocyanins, make these fruits valuable. To be specific, as E. Backes et al. (2020)
suggest, the high anthocyanin content of blackthorn fruit makes it an excellent food
colouring agent.
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Fig. 4. Characteristics of new forms of blackthorn by the content of polyphenolic substances in fruits (n = 3)
(differences between species are significant: * — p <0.05, ** — p <0.01, **** — p <0.0001): 1. Galytskyi
1-07-21; 2. Nosivskyi 1-17; 3. Brodovskyi 17-19; 4. Horokhivskyi 1-20 (Grafskiy); 5. Galytskyi 2-07-21;
6. Poltavskyi 2-17 (Khorolskyi); 7. Mukshanskyi 2-14; 8. Sopit Chornookyi; 9.Shishatskiyi 1-21

A scientifically based approach to the storage and processing of blackthorn fruit is
crucial to preserve its consumer, preventive and therapeutic value. K. Olesinska et al.
(2018) proved that freeze-dried or frozen blackthorn fruits preserve the highest content
of anthocyanins and flavonoids. M. Marceti¢ et al. (2022) brought into the open the prebi-
otic effect of blackthorn in terms of a significant effect on the ferment Saccharomyces
boulardii and the ability of anthocyanins to from its fruit to prevent the proliferation of
harmful bacteria by minimizing gene expression. As noted by M. Wang et al. (2022),
anthocyanins alter metabolic enzymes and affect respiratory metabolism. Their pres-
ence can facilitate the expansion of probiotics, which is of great importance for the
processing of plant raw materials for the food industry.

N. Yahfoufi et al. (2018), provided the data that blackthorn fruits are bioefficiennt
for medicinal purposes and have a particular significance for the food industry. The
immunomodulatory and anti-inflammatory role of polyphenols in blackthorn fruits has
also been proven to play an indispensable role in the prevention and development of
chronic inflammation-related diseases, such as diabetes, obesity, neurodegeneration,
cancer and cardiovascular diseases. N. Baltas ef al. (2017) applied high-performance
liquid chromatography to figure out the presence of protocatechuic, vanillic, syringic
and p-coumaric acids and luteolin in the extract from blackthorn fruits, which enhance
the biochemical properties of polyphenol oxidase. K. Takim (2021) testifies that a broth
of blackthorn fruit, rich in phenols and minerals, has a strong antihyperglycaemic effect
and, accordingly, can serve as a useful antidiabetic herbal medicine.
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Scientists (Pozzo et al., 2020) have also conducted various research on the antimi-
crobial effect in vitro and in vivo of Prunus spinosa L. fruit extracts, showing their value
for both the nutraceutical and food industries. The authors M. De Luca et al. (2023)
emphasised the importance of aqueous-ethanolic extract from blackthorn fruit as a sig-
nificant source of antioxidant and antibacterial effects, which has a beneficial impact on
the condition of red blood and skin cells. I. V. Seniuk and B. J. A. Sahlanee (2019) came
to the conclusion that Prunus fruit extract is able to moderately suppress the develop-
ment of edema in animals during the anti-exudative inflammatory phase, and can be
used for the treatment of similar conditions in humans in the future. The effectiveness of
blackthorn extracts has been shown in a different way, in particular, through their effect
on wound healing (Coppari et al., 2021).

A. Magiera et al. (2022) report that foods from blackthorn have high antioxidant
activity, which is also an important means of preventing many ilinesses, including tumor
study. Blackthorn fruits are characterised by high antioxidant properties. For example,
the pectin polysaccharide complex with a yield of 3.8 % due to hot water extraction (Hw)
of wild blackthorn fruit after freeze-drying has high antioxidant activity.

M. Condello et al. (2019) found out that an extract from Prunus spinosa fruit
together with a nutraceutical activator complex impedes the growth and formation of
colon cancer cells in mice with severe immunodeficiency. M. Sénmez et al. (2021) add
that the high cytotoxic effect of Prunus spinosa L. extracts and their components, inclu-
ding methanol and ethyl acetate derivatives, against cancer cells help to prevent these
diseases. Researchers H. Mechchate et al. (2021) and O.-R. Negrean et al. (2023)
found that flavonoids such as catechin, epicatechin and rutin contained in blackthorn
fruit have a defensive effect against diabetes.

|. Balta et al. (2019) observed that blackthorn fruit (Prunus spinosa L.) reduced the
adverse effects of the food additive tartrazine (yellow 5 or E102, which is a synthetic
food colouring that can alter perception and behaviour, causing agitation, confusion, rhi-
nitis and can trigger hyperactivity disorder in children when combined with benzoates)
on the blood and organs of white rats.

The effect of blackthorn on cell viability is also noteworthy. M. C. Albertini et al.
(2019) proved the effect of the ethanolic extract of Prunus spinosa L. fruit on the viability
and reproductive activity of Trichoplax adhaerens (a microscopic whitish-grey translu-
cent animal), which points to its bioeffectiveness and potential as a valuable ingredient
for nutraceuticals used as food supplements.

As D. McDaniel (2022) notes, due to the high therapeutic effect of blackthorn,
it is extensively exploited in the food industry. In the western hemisphere, the juice
from the fruit of the blackthorn is widely used in the production of port wine, liqueurs
(SpicySloeGin), and vodka (SloeGin). Blackthorn fruit can also be used for fruit pies and
other food products (Food Spotlight, 2021).

The authors (Moskalets et al., 2022) report that major areas of blackthorn distribu-
tion are found in Poltava, Volyn, Rivne, Lviv, Zakarpattia and other regions of Ukraine.
That s, the resource of blackthorn fruit is sufficiently available, which intensifies amateur
fruit collection, their widespread sale and utilisation by Ukrainian farmers-technologists
in the manufacture of various food products.

Recently, under the guidance of O. M. Lytovchenko (Lytovchenko et al., 2022),
new technologies for the production of medicinal products from the fruits of the ternivka
have been developed. These include the wines Sofiyivs’ka ternivka, Poltavs’ka ternivka,
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Ternivka likerna. Particularly, the Sofiyivs’ka ternivka dessert fruit and berry wine is
made from apple, thorn, red currant and mulberry wine materials. It is distinguished by
a complex aroma with plum and cherry tones. The taste is full, harmonious, with a choc-
olate-velvet aftertaste. “Sofiyivs’ka ternivka” fruit and berry dessert wine was awarded a
gold medal at the International Competition.

Summarising the aforesaid, it can be concluded that an increased attention of farm-
ers to blackthorn, search and selection of economically valuable forms, varieties based
on morphological, physiological and biochemical studies, as well as processing of their
fruits, production and introduction of valuable consumer products into the domestic mar-
ket has prospects for further advancement. It is worth noting that the addition to food of
even a small amount of blackthorn fruits will meet the human body’s need for essential
substances, help to avoid the development of nutritionally dependent diseases, prevent
the aging process and contribute to the strengthening of the immune system by elimi-
nating the deficiency of vitamins, antioxidants, micro- and microelements.

CONCLUSION

The first stage of analytical breeding in the fallow ecosystems of Chernihiv,
Khmelnytsky, Volyn and Lviv regions of Ukraine resulted in the study of new forms of
blackthorn regarding their morphological characteristics, physiological properties, and
biochemical parameters of fruits. The best forms were introduced to the stationary plots
of the Institute of Horticulture of the NAAS, where a collection of source material was
formed for further breeding activities.

It was established that new forms of blackthorn have high winter and drought resist-
ance. In addition, they are highly resistant to low temperatures in spring, and some
forms have an increased fruit size, weight, and polyphenolic content.

We highly recommend to use the following breeding forms of blackthorn: Nosivskyi
1-17, Nosivskyi 2-17, Brodovsky 17-19, Mukshanskyi 2-14, Horokhivskyi 1-20, Shishatskyi
1-21, Galytskyi 2-07-21, Poltavskyi 2-17 for the preparation of such high-quality food
products as jams, syrups, pastilles, marinades, and sauces. Moreover, fruits of the Sopit
Chornookyi form are advisable to be used for the production of blended juices and syrups.

The forms Nosivskyi 1-17 (2.43 g), Brodovskyi 17-19 (3.25 g), and Horokhivskyi
1-20 (2.44 g) are characterized by the largest fruit mass. Low-growing forms, Galytskiy
1-07-21 and Mukshanskyi 2-14, are promising in selection for shortness. In particular,
Galytskyi 1-07-21 form has an increased content of polyphenolic substances in the fruits.

The starting material of blackthorn, valuable for a complex of economic traits, was
collected for subsequent scientific research. The fruits of new blackthorn forms have
a high content of biologically active substances, particularly polyphenolic substances,
which gives the fruit raw materials and products a special flavour. Additionally, the high
antioxidant number of fruit raw materials allows them to be used for the production of
functional products (blended juices, syrups, fruit and berry dried, dessert wines, etc.).

In 2021, the Institute of Horticulture of the National Academy of Agrarian Sciences
of Ukraine (Kyiv) elaborated and implemented the relevant documents, namely
“Technological Instructions for the Production of Blackthorn Syrup Tl 10.244.006-2021"
and “Technological Instructions for the Production of Apple-Thorn Syrup T1 10.244.004-
2021 for the products (blended juice and syrup) made from the fruit of blackthorn. The
studied new forms of blackthorn are recommended for use in the fruit gardening system,
including in the selection and development of elements of fruit processing technologies
and the manufacture of products for healthy nutrition.
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pobBOTU — PO3LLMPUTN MOPAIOSIOTiYHE PIBHOMAHITTS TEPEHY, KU MOEOHYE BUCOKY NPO-
OYKTUBHICTb i SIKICTb AN noganbLuol cenekuil.

Matepianu i meTtoau. B ymoBax ex-sity gocnigkeHo MopdororiyHi o3Haku i 6io-
NOriYHi BaCTMBOCTI HOBUX DOPM TEPEHY KOM4Yoro, NPoOBEAEHO aHarsi3 sSKoCTi nnogis
3a BioxiMiYHMMM NokasHuKamu. BukopucToByBanm norboBi, PeHONOorivHi, GioMeTpuyHi,
dpisionorivHi, cTaTMCTMYHI, TabopaTopHi MeToan OOCHIIKEHD.

Pesynbratn. 3a pesynsratamm NpakTUYHUX OOCHiOKEeHb MpeacTaBneHO Opwuri-
HanbHi 4aHi Npo MOpPOMorito M roCNoAapPChKy XapakTepuUCTUKy oOpM TEPEHY KOSOYOro
(Prunus spinosa L.), BigibpaHux y HaniBnepenoroBnx 3eMnsx niBHIYHOI, LIeHTpanbHOi
i 3axigHOi YacTuH Ykpainn. Y poboTi BUCBITNEHO MOopdobionoriyHi BnactnBocTi gooip-
HUX cbopM TepeHy, OioxiMiuHIi napameTpu nNnogie, 30Kpema, akLeHTOBAHO yBary Ha
BMICTi nonicheHONbHMX PEYOBUH K [)Kepena aHTUOKCMAAHTIB. 3’ACoBaHo, LLO BidibpaHi
dopMK TepeHy MatoTb BUCOKY MOCYXOCTIMKICTb | 3MMOCTINKICTb, 30Kpema, CTINKICTb 40
HU3bKUX Temnepartyp nig 4Yac dasu UBITIHHSA. PEHOMOriYHI CMOCTEPEXEHHS 3@ POCIN-
Hamu pi3Hnx dbopM Prunus spinosa L. ganu 3amory 3'ssicyBaTtu Yac HacTaHHsi pas oHTore-
Hes3y: PO3BUTKY BEreTaTMBHUX i reHepaTUBHMX OPYHbOK, OyTOHI3aLii Ta UBITiIHHSA, NOSBK
TNNCTKIB, iIHTEHCUBHOCTI POCTY MaroHiB, YTBOPEHHS i PO3BUTKY 3aB’A3el, AOCTUraHHs
nnopgie, WO € BaroMMM HayKOBMM AOPOOKOM ASisi MEPCMNEKTUBHUX HanpsiMiB cenekuii
B CMCTEMI NS1040BOro cafiBHULITBA.

OundepeHuinoBaHo opMn TepeHy 3a BUCOTOK POCINH, CUSOK POCTY, KOSTHOYKO-
BICTI0, KPYMHICTIO i Macoto nnogis Ta IXHiM noganbLlnM BUKOPUCTAHHSAM Y TEXHOMOTIAX
nepepodkn i BUrOTOBMNEHHS (OYHKLIOHANbHMX MpoAyKTiB. BioxiMiyHMIM aHani3 nnogis,
30KpeMa, 3 BM3HA4YeHHs nosicpeHoniB, 4aB 3MOry BCTAHOBUTM iIXHIO NpUAATHICTbL OO0
nepepobkm i BUTOTOBMEHHS NPOAYKTIB 340POBOr0 Xap4yyBaHHS.

BucHoBkK. OTprMaHO BiAOMOCTI Npo BigidpaHi HOBI hOpMK TEPEHY KOJHYOro,
KWW € MOTEHUINHUM BUXIQHMM MaTepianomM Ana NepCnekTUBHUX HanpsMiB cenekuil;
3 MIoAiB Kpawmx 3paskiB TepeHy 3a BioXiMiYHMMK BrACTUBOCTAMM i TEXHOMOMNYHUMM
nokasHMKamm po3pobreHO TEXHOMOriT BUTOTOBIIEHHS KyMaXXOBaHMX COKIB i CMPONIB.

Knroyoei cnnoea: TepeH KoOMwuuin, HOBI dhopmu, BionorivyHi 0cobnmBOCTI, AKICTb
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