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Nowadays, the created varieties of Vaccinium corymbosum L. (Ericaceae) are wide-

spread in different regions of all continents with a suitable climate. Until now, mainly the fruits
of these plants have been used, and the vegetative aerial part that remains when pruning the
bushes has not been employed. Meanwhile, shoots of other species of Ericaceae have long
been used as raw materials for the needs of pharmacy, medicine and veterinary medicine.
Phytochemical screening methods were used for the detection of various phytochemicals in
shoots of three varieties V. corymbosum introduced in Ukraine by qualitative chemical tests to
give a general idea regarding the nature of constituents present in plant material, especially with
antioxidant activity. Furthermore, the content of extractives was determined in the obtained ex-
tracts and their antioxidant activity by determining the total antioxidant capacity using the DPPH
radical scavenging method on various stages of plant development. Phytochemical screening
on the shoots of three V. corymbosum varieties (Bluejay, Bluecrop, Elliott) showed the presence
of carbohydrates, reducing sugars, phenols, flavonoids, tannins, phlobatannins, hydroquinone
and arbutin that exhibit antioxidant properties; the extractive value depends on the solvent and
stage of plant development. Bluejay in aqueous extracts had the greatest amount of extractives
during flowering and at the beginning of the winter period; in Bluecrop it was during fruiting
and at the beginning of the winter period; and in Elliott — at the beginning of the winter period.
Thus, we can assume the prospects of their study on antimicrobial properties, anti-inflammatory,
anti-diabetic, as well as a feed additive for animal feed.
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antioxidant activity

The introduction of new sources of raw materials for
the pharmaceutical, veterinary, medical industry, as well
as new food products is preceded by their thorough and
comprehensive study. Vaccinium corymbosum L. (Eri-
caceae) is an indigenous plant species of the American
continent, the varieties of which are now ubiquitous in
Europe and in Ukraine because of the tasty and healthy
fruits. In recent years, we drew attention to its vegetative
aboveground part, as bushes of V. corymbosum need
trimming, and cut parts are not used. Meanwhile, the
above-ground part of plants growing in nature is actively
eaten by animals and birds and is used by local residents
for medicinal purposes. The above information suggests
the possibility of using the aboveground part of plants as
animal feed and/or medicinal plant raw materials for the
creation of drugs for the treatment of humans and/or ani-
mals. Before using plants as raw materials, they should
be tested for the content of different groups of biologi-
cally active substances (BAS). Generally, the activities
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of crude extracts derived from plants, may change based
on changes in chemical composition, which, in turn, may
be due to grades, location, environmental conditions and
physiological phase harvested plant material. Therefore,
it is important to thoroughly investigate the plant varieties
that are available for use on the content of BAS in dif-
ferent physiological stages of development and in cer-
tain climates they grow. The chemical composition of
several Vaccinium species has identified that phenolic
compounds apparently determine their pharmacologi-
cal value [14]. Although, many other compounds of the
plants of Ericaceae have important physiological and
therapeutic effects on the human body and animals.

This stage of research was devoted the determina-
tion of the content of extractive substances, the pres-
ence of a wider spectrum of BAS, as well as the deter-
mination of the antioxidant activity (AOA) of aqueous
and ethanol-aqueous shoot extracts of three V. corym-
bosum varieties.
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Materials and Methods

Collection and authentication of plant material

Samples of shoots of highbush blueberry (Vac-
cinium corymbosum L.) variety Bluecrop, Bluejay and
Elliott were collected directly from the manufacturer
LLC “Berry Partner” at the experimental exhibition site
in the village of Sokilnyky (Lviv region, Ukraine) during
2017-2019, in various phenological stages: during
flowering (1), fruiting (Il), after fruiting (lll), the period of
preparing (which precedes) for winter dormancy (V)
(in May, July, October, December, respectively).

The growth stages were determined according to
the biologist of Michigan State University [7]. Shoots
were dried in the shade at room temperature (22—24°C)
and crushed in a knife mill.

The resulting powders of air-dried shoots were col-
lected, passed through a sieve with a mesh size of
2 mm and used for extraction.

Reagents and standards

Only analytical chemicals purchased from the com-
pany Sfera Sim (Lviv, Ukraine) were used in the studies,
and the DPPH radical (1,1-diphenyl-2-picrylhydrazyl)
was purchased from Sigma Aldrich Chemical.

Preparation of the extracts

Aqueous extracts of shoots of highbush blueberry
cv. Bluecrop, Bluejay and Elliott were performed by sus-
pended 2 g of material in 20 ml of distilled water under
reflux conditions in a boiling water bath for 30 minutes.
Aqueous ethanol extracts (20%, 30%, 40%, 50%, 60%,
70%, 80%, 96%) of air-dry shoots were prepared by
maceration methods according to State Pharmacopoea
of Ukraine (1:10 / weight: volume /g:ml, 14 days in dark-
ness at 25°C) [11, 12]. After completing the extraction
process, each V. corymbosum extract was filtered
through Whatman No.1 filter paper in order to obtain
a clear crude extract solution. Subsequently, this crude
extract was subjected to antioxidant assay and value
of extractive matter and phytochemical screening.

Estimation of extractive value

Investigation of the weight percentage yield of the
extracts have been done because according to WHO
and Pharmacopoeia of Ukraine, and the determination
of water soluble and alcohol soluble extractives is used
as a means of evaluating crude drugs which are not
readily estimated by other means. The yield of each
extract expressed on the dry weight basis of extract
was calculated from the following equation:

(W1 x 100) 1)
W2
where W1 is the weight of the extract resudue obtained
after solvent removal;

W2 is the weight of the plant raw material taken for
extract preparation.

Extraction yield (% yield or g/100 g) =

Extractive value of Vaccinium corymbosum shoots ex-
tract in terms of dry raw materials is, mean +SEM (% w/w).

Phytochemical analysis
The phytochemical screening of V. corymbosum
shoots included detection in aqueous and aqueous etha-

nol extracts of carbohydrates, reducing sugars, phenolic
compounds, tannins, phlobatannins, flavonoids, hydro-
quinone and arbutin, and performed using standard
procedures with slight modifications [5-6, 8-9, 11-13].

Detection of carbohydrates (Molisch’s Test) [8, 13]:
Extracts (5 ml) were treated with 2 drops of alcoholic
a-naphthol solution in test solutions. Formation of red
precipitate indicates the presence of sugars.

Detection of reducing sugars (Fehling’s test) [13]: The
extract was added to boiling Fehling's solution (A and B)
in a test tube and boiled for five minutes. The solution
was observed in a colour reaction — first yellow and then
a brick red if reducing sugars are present.

Detection of phenoals [8]: First method, Ferric Chloride
Test: Extracts (2 ml) were treated with 3—4 drops of ferric
chloride solution (5%). Formation of bluish black colour
indicates the presence of phenols. Second method, 2 ml
extract after adding 3 ml of lead acetate (10%) is con-
sidered as positive if white precipitate appears.

Detection of flavonoids [8, 11, 12]: First method, dilute
ammonia (5 ml) was added to a portion of an aqueous
or ethanolic extract. A concentrated sulphuric acid (1 ml)
was added. Yellow colouration that disappears on stand-
ing indicates the presence of flavonoids. Second method,
(Alkaline Reagent Test): Extracts were treated with few
drops of sodium hydroxide solution (10%). Formation of
intense yellow colour, which becomes colourless on the
addition of dilute acid, indicates the presence of fla-
vonoids. Third method, a few drops of 1% aluminium
solution were added to a portion of the extract. Yellow
colouration indicates the presence of flavonoids.

Test for tannins [11-13]: First method, a little of 1%
gelatine in water containing 10% sodium chloride was
added to the extract. Formation of white precipitate in-
dicates the presence of tannins. Second method, a few
drops of 0.1% ferric chloride was added to the extract
and observed for brownish green or blue-black coloura-
tion, tannins are present. Third method, 2—-3 ml of ex-
tract was added to 10% lead acetic solution; white pre-
cipitate indicates the presence of tannins. Fourth meth-
od, two drops of vanillin reagent containing 1% (w/v)
vanillin in ethanol were added to the sample. When
completely absorbed, two drops of HCI were added.
The appearance of red colour indicates the presence
of condensed tannins. Fifth method, 1 ml of extract was
added to 2-3 drops of iron-ammonium alum; the ap-
pearance of turbidity in black and blue colours indicate
the presence of hydrolysed tannins, black and green
colours indicate the presence of condensed tannins.

Test for phlobatannins [9]: Two millilitres (2 ml) of
the aqueous solution of the extract were added into
5 ml dilute (1%) HCI. Red precipitate shows the pres-
ence of phlobatanins.

Detection of Hydroquinone [5, 13]: First method,
Appearance of colours from yellow green to golden
when hydroquinone is heated to 100°C with sodium
nitrite and diluted sulfuric acid, when sodium hydroxide
is added, the colour changes to yellow brown. Second
method, to 1 ml of extract was added dropwise nitric
acid, the appearance of dark red coloration, gradually
turning into yellow color determines the presence of
hydroquinone. Third method, hydroquinone reacts with
bromine water to form white precipitate.

Detection of arbutin [13]: First method, add a crystal
of ferrous iron to 1 ml of extract and arbutin with ferric
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chloride gives blue colour (the most specific reaction).
Second method, arbutin with an alcoholic solution of the
FeSO, gives yellow green coloration. Third method, to
1 ml of extract was added drop by drop 1 ml of 10%
sodium phosphoromolybdic acid in HCI and dark blue
precipitate indicates the presence of arbutin.

Determination of antioxidant activity [1, 6]: The an-
tioxidant activity (radical scavenging activity) of the ex-
tracts was measured by using the 2,2-diphenyl-1-picryl-
hydrazyl radical (DPPH?¢) according to slightly modified
method previously described. 2 ml of the extract was
placed in a test tube and added follow by 2 ml of 1 mM
DPPH in ethanol. The mixture was shaken and then left
to stand for 30 min in dark. The absorbance of the re-
sulting mixture after the reaction was taken at 517 nm
using spectrophotometer C®-46 (JTOMO). A blank solu-
tion was prepared containing the same amount of ethanol
and 2,2-Diphenyl-1-picryl hydrazyl (DPPH). The reading
was converted to percentage antioxidant activity (% AOA)
using the following formula:

% AOA = {[Ab — Aa] + Ab} x 100,

where Ab is the absorption of the blank sample,
Aa is the absorption of the sample (extract).

To determinate the 50% of inhibitory concentration
(IC50), serial dilutions of extracts and/or phenolic stan-
dards were used to measure the scavenging of DPPHe
radical as a function of serial dilution. Each determina-
tion was performed in triplicate and repeated at least
three times and using a linear regression to calculate
the concentration to scavenge the 50% of DPPHe.

Ascorbic acid was used as the antioxidant standard
at concentrations of 0.0125, 0.025, 0.050, 0.100, 0.200;
0.400 and 0.800 mg/ml. The ICs, value of the extract
was compared with that of the ascorbic acid.

Results and Discussion

An important characteristic and the main stage in
obtaining phytopreparations is the extraction of a com-
plex of compounds with medicinal plant raw materials.
Determining the optimal solvent (extractant) of the dry
material had been done with water and aqueous ethanol
(AE) of different concentrations, and the weight percent-
age vyield of the crude extracts of title plants are given in
table 1. The results show that their content depends on
the solvent and stage of the development. Some differ-
ences were also revealed among the studied varieties.

Bluejay in aqueous extracts had the greatest quanti-
ty of extractives during flowering and at the beginning of
the winter period; in Bluecrop it was during fruiting and
at the beginning of the winter period; and in Elliott — at
the beginning of the winter period (table 1). Water was
a good extractant as well as ethanol-water solutions.
In general, a comparison of the level of extractives in
the obtained extracts indicates that 60% ethanol is the
best solvent; therefore, phytochemical screening was
carried out with aqueous and 60% ethanol extracts.

The phytochemical tests (total water-soluble and water-
ethanol-soluble compounds) carried on the shoots of
three varieties V. corymbosum shoot extract showed the
presence of different types of primary and secondary
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Table 1. Extractive value of Vaccinium corymbosum shoots
in terms of dry raw materials, % w/w (mean+SEM, n=3)

(SST)T/F;'I‘?S | I i v
Bluejay
H,O 21.4042.03 20.52+1.01 19.78+1.56 23.06%1.50
20% AE 20.72+3.65 26.47+1.76 16.14+2.04 20.47+1.21
30% AE 30.11+1.68 22.46+1.03 22.63+2.38 21.05£1.05
40% AE 26.57+1.42 22.08+3.08 21.74+3.20 21.49+1.59
50% AE 24.93+4.38 15.76+1.98 21.57+1.41 21.36+1.83
60% AE 32.84+1.04 24.18+1.34 28.13£1.96 26.19+1.20
70% AE 22.50+1.34 24.12+1.91 22.77+1.27 27.33+1.16
80% AE 22.99+1.46 23.49+1.25 12.51+3.04 22.95+2.39
96% AE 24.69+3.45 25.17+1.73 20.68+1.28 25.40%1.76
Bluecrop
H,O 20.87+1.44 30.13+3.24 22.40+4.04 25.15+4.87
20%AE  20.76+2.35 15.86+3.35 25.39+4.08 26.01+2.94
30%AE  27.0645.76 25.18+4.85 20.15+4.87 20.71+2.67
40% AE  23.78+2.54 19.85+2.42 21.55+4.18 22.74+5.71
50%AE  26.18+4.24 21.78+4.57 24.37+5.15 23.111+3.84
60% AE  25.1243.97 24.51+3.35 22.76+3.10 22.59+2.46
70%AE  23.34+3.67 22.25+3.51 16.63+1.73 23.8443.89
80% AE  23.67+1.51 25.72+3.86 23.53+1.21 35.38+3.99
96% AE  24.67+2.34 30.11+4.88 24.28+2.77 20.58+3.69
Elliott
H,O 21.79+3.75 16.30+2.94 20.67+4.10 29.37+5.79
20% AE  23.6745.83 27.80+3.52 21.55+1.91 19.16%3.85
30%AE  27.11+£3.72 28.88+5.49 21.52+1.44 27.7416.59
40% AE  24.75+4.62 26.95+4.16 16.96+4.23 21.53+3.21
50% AE  24.69+4.53 24.11+4.46 21.93+5.02 24.35+4.60
60% AE  15.0242.97 23.74+3.21 22.98+2.49 22.5915.79
70%AE  23.35%4.37 26.48+2.45 17.49+2.40 22.86+3.60
80% AE  20.88+2.85 25.23+3.86 22.87+1.13 24.191+5.36
96% AE  14.25%1.74 27.18+3.65 24.17+4.33 25.35+2.44
Note. AE — Aqueous ethanol; I, 11, lll, IV — stages of flowering, fruiting,

after fruiting, preparing for winter dormancy, respectively.

metabolites (table 2). The tests performed on the shoot
extracts of Bluejay, Bluecrop, and Elliott varieties showed
the presence of carbohydrates, reducing sugars, phe-
nols, flavonoids, tannins, phlobatannins. All of them are
involved in important biological activities. Polyphenols can
have favourable effects on the incidence of cancers, dia-
betes (type 2) and chronic diseases, including neurode-
generative [2]; their dietary consumption has shown to be
inversely associated with morbidity and mortality by cardio-
and cerebrovascular diseases (atherosclerosis, brain
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Table 2. Phytochemical constituents of crude extracts of Vaccinium corymbosum varieties shoots

Bluejay Bluecrop Elliott
Detection of: Test
Aqueous Aqueous Aqueous
extract O0ZIGE extract O0ZIGR extracts 0GR

carbohydrates Molisch’s test

reducing sugars  Fehling’s test
with Ferric Chloride (5%)
phenols
with lead acetate (10%)
with dilute ammonia and conc. H,SO,
flavonoids with 10% sodium hydroxide solution
with 1% aluminium solution
with 1% gelatin
with 0.1% ferric chloride
tannins with iron-ammonium alum
with 10% lead acetic
with 1% (w/v) vanillin in ethanol
phlobatannins With 1% HCI

heated to 100°C with sodium nitrite
and diluted sulfuric acid

hydroquinone i nitric acid

with bromine water
with ferric chloride
Erlsuifin with FeSO,

with 10% sodium phosphoromolybdic
acid in HCIl and 5% NH,OH

+

+

+

++

++

+++

++

++

+

+

+

+++ ++ +++ ++ ++

++ ++ ++ ++ ++

+++ +++ ++ +++ +++

+4++ +4++ +4++ ++ ++

+++ ++ ++

++ ++

++ ++

++ ++ +++

++ ++ ++ +++

Note. AE — Aqueous ethanol; (+) = Present, (—) = Absent.

dysfunction, stroke) [15]. Advances in investigation of
polyphenols bioavailability and metabolism, in the mech-
anisms of action, and in the evidence of health effects on
animal models and humans have been reported [16].

The qualitative analysis of hydroquinone and its’
derivative arbutin in the shoots of three highbush blue-
berry cultivars found them in all the studied plant ma-
terials (table 2). It's known that hydroquinone induced
generation of reactive oxygen species and quinones
leads to the oxidative damage of membrane lipids and
proteins such as tyrosinase, and at the same time it in-
hibits the pigmentation [3]. Due to the risks of side ef-
fects hydroquinone has been banned by the European
Committee (24" Dir 2000/6/EC) and formulations have
been withdrawn from cosmetics and are available only
through prescription. Arbutin (hydroquinone-O-3-d-
glucopyranoside), a derivative of hydroquinone, is used
as an effective treatment of hyperpigmentary disorders,
and displays less melanocyte cytotoxicity than hydroqui-
none [4]. Arbutin inhibits melanogenesis by competitive-
ly and reversibly binding tyrosinase without influencing
the mRNA transcription of tyrosinase. The use of plant
material of the species or varieties with hydroquinone
and B-para-arbutin may be limited in food applications
but has a significant advantage in medication.

Most of the identified in V. corymbosum shoots phyto-
chemicals must have antioxidant activity, as has been
shown in many species [6, 10]. Since the production of
secondary metabolites in the plant depends not only
on the genotype and environmental conditions (the
varieties that we studied were grown under the same
conditions) but also on the physiological phase of de-
velopment, Elliott's AOA was studied in the phases of
flowering, fruiting, and preparation for winter dormancy.
The obtained results indicate a relatively high level of
antioxidant activity (table 3).

The results showed that 1C5, values varied from
1.1440.065 to 2.504£0.025 mg/ml depend of the solvent
and during flowering; from 1.01£0.018 to 2.51+0.059 mg/m
during fruiting and from 0.18+0.016 to 2.50+0.087 mg/ml
during preparing for winter dormancy. Since 1Cs is in-
versely associated with anti-radical activity of the extract,
the lower the ICs is the higher is the antioxidant activity.
Based on these results, the effect of aqueous-ethanol
solvent in concentrations 20, 30, 40, 50, 60, 70, 80 and
96% on the AOA was not significant compared to ascor-
bic acid (356.36+6.395 ug/ml). Generally, the highest
antioxidant activity showed AE extracts in ethanol con-
centration 40% during flowering, 80% during fruiting
and 50% at the beginning of winter dormancy.

bionozis meapuH, 2020, 1. 22, N2 4
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Table 3. ICs, Vaccinium corymbosum L. (Elliott),
mg/ml (mean+SEM, n=3)

Samples ICso

(solvent) I I Y,
H,O 2.50+0.02 2.51+0.06* 2.50+0.09*
20% 1.29+0.07 1,89+0.02** 1.51+0.03*
30% 1.24+0.05 1.80£0.04* 1.06+0.06*
40% 1.14+0.06 1.86+0.03*** 1.24+0.05*
50% 1.21+0.02 2.22+0.04***  0.18+0.02***
60% 1.24+0.07 1.20+0.02* 1.52+0.11*
70% 1.42+0.02 1.134£0.03* 1.134£0.05*
80% 1.67+0.03 1.01£0.02***  1.25+0.02***
96% 1.89+0.02 1.23+£0.02*** 1.47£0.14*

Note. Aqueous ethanol (AE); I, I, IV — stages of flowering, fruiting,

preparing for winter dormancy, respectively. #— P>0.05, * — P<0.05,
** — P<0.01; *** — P<0.001.

The phytochemical profiles of plant organs are mainly
genetically determined and, thus, are a characteristic
of each genus, species, and even variety. Species and
varieties of the genus Vaccinium accumulate different
groups of substances in their organs and this, in turn,
determines the possibilities of their use, in particular for
medicinal purposes and as edible. One of the most im-
portant components of their extracts is polyphenolic anti-
oxidants. This study confirmed the presence of these
groups of compounds in aqueous and ethanol-aqueous
extracts from the shoots of V. corymbosum. Presented
data on the qualitative phytochemical composition of the
V. corymbosum shoots indicates the presence of a huge
variety of phenolic compounds: flavonoids, tannins, phlo-
batannins. Our previous studies indicate a high content of
flavonoids, proanthocyanidins, and tannins in the V. cor-
ymbosum shoots [19], as shown in the leaves by other
authors [1, 14]. In this work, it was found that along with
flavonoids and derivatives of hydroxycinnamic acids in
the shoots of V. corymbosum are phenolic compounds
of non-flavonoid nature — derivatives of 1,4-dihydroxy-
benzene — hydroquinone and arbutin, which have anti-
oxidant properties. However, in our opinion, AOA extracts
of the studied plants are determined by a wider range of
compounds with antiradical properties, as the shoots also
contain carotenoids, chlorophylls, ascorbic and organic
acids [18, 19]. Their combined positive effects on human
health are discussed in the review [16].

Conclusions

Extracts of Vaccinium corymbosum shoots (variet-
ies Bluecrop, Bluejay and Elliott) were found to contain
different types of primary and secondary metabolites
(carbohydrates, reducing sugars, phenols, flavonoids,
tannins, phlobatannins, hydroquinone and arbutin) that
are involved in important biological activities in humans
or animals; aquatic and aqueous ethanol extract pos-
sess high antioxidant potential, but lower when com-
pared to reference standard ascorbic acid.
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Prospects of Further Research

The present data will certainly help to establish the ef-
fectiveness of the investigated plant materials as a poten-
tial source of natural antioxidants for use in nutraceutical
and functional foods. However, further research is need-
ed to identify the individual components that form the anti-
oxidant system and their antimicrobial, anti-inflammatory
and antidiabetic properties, as well as to develop their
applications for the food and pharmaceutical industries.
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MonepeaHin NopiBHANBLHUIA QITOXIMIYHUIA CKPUHIHT | aHTUOKCUAAHTHA aKTUBHICTb
eKCTpaKTiB naroHiB pisHux coptiB Vaccinium corymbosum L. (Ericaceae)

H. A. Asopceka’, H. M. Bopobeus', FO. T. Canuea?, O. I. Biwyp?
vishchur_oleg@ukr.net

JIbBIBCbKMIA HALliOHANbHWUIA MEAMYHUI YHiBepcuTET iM. [laHuna Manuubkoro,
Byn. Mekapcbka, 69, M. JTbsis, 79010, YkpaiHa

2lncTuTyT Gionorii TBapuH HAAH,
Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

Coptu Vaccinium corymbosum L. (Ericaceae) lWMPOKO BiAOMi y Pi3HMX perioHax BCiX KOHTUHEHTIB 3 BiANOBIAHWM KriMaTom. [0 HUHI
nepeBaXHO BUKOPUCTOBYBaNM NIoau LMX POCIVH, PELLTY — BereTaTMBHY Haa3eMHy YacTUHy, sika 3anuviianach nig vac obpisaHHs KyLuiB —
He 3acTocoByBanu. TM Yacom NaroHu iHLWUX BUAIB Ericaceae 3naBHa BYKOPVCTOBYIOTb SIK CUPOBUHY AN notpeb dapmaldii, MeamumHm
Ta BeTepuHapii. Mn Bukopuctanu metoam GioXiMiYHOTO CKPUHIHIY AN BUSBMEHHS Pi3HUX rpyn iTOXiMIYHNX PEYOBUH Y NMaroHax TPbOX
coptiB V. corymbosum, iHTpoaykoBaHux B YkpaiHi, 3a ONOMOroto SIKICHUX XiMIYHUX TeCTiB, LWo6 AaTu 3aranbHe YsiBMEHHsI NPO nNpupoay
KOMMOHEHTIB, NPUCYTHIX B POCAIMHHOMY MaTepiani, 0cobnnBo 3 aHTUOKCMAAHTHOI aKTMBHICTIO. KpiM TOro, BU3Ha4eHO BMICT eKc-
TPaKTUBHMX PEYOBUH B OTPUMAHMX EKCTPaKTax Ha Pi3HMNX CTagisiX PO3BUTKY POCIUH i IXHIO aHTUOKCUAAHTHY aKTMBHICTb 3 BUKOPUCTaHHAM
MeToay YnoBmntoBaHHA pagukanis 3 DPPH. ®iToXiMiYHMI CKPUHIHT eKCTPaKkTiB naroHiB Tpbox copTiB V. corymbosum (Bluejay, Bluecrop,
Elliott) nokasaB HasiBHICTb ByrnmeBoAiB, pedyKytoumx LyKpiB, doeHoniB, chraBoHOIAIB, TaHiHiB, dnobaTaHHiHIB, rigpoXiHOHY i apByTuHy, ki
NPOSBMNAOTb aHTUOKCUAAHTHI BMACTUBOCTI; BMICT EKCTPAKTUBHMX PEHOBUH 3aNexXmnThb Bif PO34YMHHUKA i CTafii PO3BUTKY POCIIMHW. Y BOAHUX
BUTSKKax Bluejay HaibinbLuy KinbKiCTb €KCTPAKTUBHMX PEYOBUH CriocTepirany y nepiod UBITIHHS i HA NoYaTKy 3MMOBOIO Nepioay;
y Bluecrop — nig 4ac nnogoHoLWeHHs | Ha noYaTky 3MmMoBoro nepiody; a y Elliott — Ha noyaTky 3aumoBoro nepiogy. Takum YHOM, MOXHa
CTBEPAXKYBaTU MPO NEPCMNEKTUBHICTb BUBYEHHS y MaroHiB V. corymbosum aHTUMIKPOBHMX, MpoTu3ananbHuxX, aHTuaiabeTmyHnx BnacTtu-
BOCTEN, @ TaKOX MOXIMBOCTEN iX 3aCTOCYBaHHS ik KOPMOBOI 06aBKM 4O KOPMY Anst TBAPUH.

KntouoBi cnoBa: Vaccinium corymbosum, eKCTpakTUBHI PEYOBMHN, CKPUHIHT PO3YMHHMX CMOMYK, aHTUOKCUAAHTHA aKTUBHICTb
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