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The article highlights the results of studies of the antibacterial activity of extracts of the shoots of the introduced
high-growing blueberry species Vaccinium corymbosum L. of the Bluejay variety against gram-positive and gram-
negative bacteria. The Bluejay variety belongs to the group of early ripeners. Since the content of biologically active
compounds can change in different phases of physiological development, plant material was selected at four stages
of development: flowering, fruiting, autumn after fruiting, and preparation for winter dormancy. Extracts with aque-
ous ethanol of different concentrations were prepared by the maceration method, and aqueous extracts by suspen-
sion in a reflux water bath according to the State Pharmacopoeia of Ukraine. It was found that the sensitivity of
water and water-ethanol extracts of V. corymbosum depends on the stage of development at which the plant mate-
rial was selected and on the extractant. Furthermore, the sensitivity of both gram-positive and gram-negative bac-
teria to water and water-ethanol extracts was higher than that shown by us to most of the used commercial drugs.

Thus, based on the results of the research, the shoots of tall blueberry can be considered promising for further
study in the manufacture of dosage forms with antibacterial properties against Escherichia coli, Bacillus subtilis,

Staphylococcus albus, Pseudomonas fluorescens, Proteus vulgaris and Micrococcus luteus
Key words: Vaccinium corymbosum variety Bluejay, antibacterial activity.

Connection of the publication with planned re-
search works. The research was carried out within the
framework of the scientific topic «Synthesis and trans-
formation of new physiologically active substances —
derivatives of uncondensed and condensed sulfur- and
nitrogen-containing heterocycles and related hetero-
cyclic systems, using methods of in silico modeling, a
study of physicochemical properties and pharmacologi-
cal screening of the obtained compounds, research of
various types of wild and cultivated plants of the west-
ern region of Ukraine to obtain new medicinal products,
developing the technology of medicinal products of
new compositions and working out modern methods of
pharmaceutical and toxicological analysis». State regis-
tration number 0121U107504.

Introduction. Medicinal plants (MP) are traditionally
used to treat various ailments, including gastrointestinal,
skin, liver, cardiovascular and oncological, respiratory,
and urinary problems. These plants synthesize a diverse
array of bioactive compounds (BAC) that are essential
for human and animal survival and flourishing in the nat-
ural environment, including protective functions against
abiotic stresses caused by changes in climate, water and
air quality, mineral nutrient supply, and biotic — living
factors, including viruses. The composition of BAC of
medicinal plants varies depending on the plant species,
soil type, and growing conditions. BAC are components
not only of MP but also of those species that are typical
food for humans and animals. These biologically active
secondary metabolites synthesized by medicinal plants
can also strongly influence the physiological functions
of mammals that consume them. It is especially true
of BACs, which have antioxidant properties. Although
many MPs have been well studied for their phytochemi-
cal composition and pharmacological properties, those
species introduced in new regions and/or those of their
organs that have not been traditionally used until now
remain poorly studied. One of these objects is the high-
growing blueberry — Vaccinium corymbosum L., which
is a typical North American species introduced in many
regions of the planet with favorable climatic conditions

for growth. For over a hundred years, numerous variet-
ies of V. corymbosum have been created, which differ
in fruit ripening. The chemical composition of the fruits
of V. corymbosum and their effect on the body of mam-
mals have been studied the most, with regard to other
bodies of scientific information much less. In previous
studies, we found a high content of BAC in high-growing
blueberry shoots with antioxidant activity [1-5].

This work aimed to determine the antimicrobial ac-
tivity of V. sorymbosum shoot extracts.

Object and research methods. Shoots of V. corym-
bosum L. (Bluejay variety) were collected at 4 stages
of plant development: | — flowering, Il — fruiting, Ill —in
autumn after fruiting, IV — preparation for winter dor-
mancy. The dried shoots were homogenized, and the
resulting powders were collected, passed through a
sieve with a diameter of 2 mm, and used for extraction.
The aqueous extract was obtained by suspending 2 g of
the material in 20 ml of distilled water under reflux in a
boiling water bath for 30 minutes. Aqueous ethanol of
various concentrations (20%, 30%, 40%, 50%, 60%, 70%,
80%, 96%) was also used to prepare the extracts. Ex-
tracts were prepared by the maceration method follow-
ing the State Pharmacopoeia of Ukraine (1:10 / weight:
volume /g: ml, 14 days in the dark at 25°C). After the
extraction process, each extract was filtered through
Whatman Ne 1 filter paper, and the resulting solutions
were tested for antibacterial activity.

Antibacterial activity was determined using mi-
croorganisms obtained from the culture collections of
the Ivan Franko National University of Lviv Department
of Microbiology. Cultures taken for research: Esch-
erichia coli B-4-E, Bacillus subtilis B-10-V, Staphylococ-
cus albus B-16-St, Pseudomonas fluorescens B-20-Ps,
Proteus vulgaris B-26-Pr and Micrococcus luteus B-29
-M. The method of diffusion in agar in modifications
of wells or cylinders was used [6, 7]. Petri dishes were
filled with up to 20 ml of sterile Nutrient agar medium
with a temperature of up to +50°C. After solidification
of the dense nutrient medium, 0.2 ml of a suspension
of microorganisms was dropped onto its surface and
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Table 1 — Antibacterial activity of control samples

Diameter of growth retardation zone, mm
Samples Gram-negative bacteria Gram-positive bacteria
Escherichia Pseudomonas Proteus Bacillus Micrococcus | Staphylococcus
coli fluorescens vulgaris subtilis luteus albus
Rotokan 10,00+0,000 10,67+4,509 17,004,359 13,00+2,646 10,33+0,577 13,00+2,646
Chlorophyllipt 11,67+0,577 9,67+0,577 11,67+0,577 14,67+0,577 14,67+0,577 9,67+0,577
Eucalyptus tincture 12,00+1,000 12,67£1,155 14,67+0,577 13,33%1,155 13,33+0,577 11,67+0,577
Dekasan 12,330,577 10,67£0,577 10,67+0,577 10,67+0,577 9,330,577 10,67+0,577
Cypronex, 0.3% 50,000,000 50,000,000 30,00+0,000 50,00+0,000 50,00+0,000 50,00+0,000
20% AE 6,67+0,577 6,330,577 6,33+0,577 6,33+0,577 6,670,577 6,33+0,577
30% AE 6,33+0,577 6,00+0,000 6,67+1,155 7,33+0,577 5,67+0,577 5,670,577
40% AE 6,00£1,00 6,00+1,000 6,33+0,577 6,33+0,577 6,67+1,528 6,00£1,000
50% AE 6,67+0,577 6,330,577 6,670,577 6,670,577 6,670,577 6,670,577
60% AE 6,67+0,577 6,00+£0,000 6,33+0,577 6,670,577 6,00£0,000 6,670,577
70% AE 7,001,000 5,67+0,577 6,670,577 7,00+1,00 6,001,000 6,33+0,577
80% AE 6,33+0,577 6,330,577 6,33+0,577 6,67+1,528 5,67+0,577 5,670,577

rubbed with a Dryhalsky spatula to obtain continu-
ous growth (“lawn”). Suspensions were prepared in
separate test tubes in sterile distilled water from one-
or two-day cultures of bacteria. The concentration of
microorganisms in the suspension was determined
on a photoelectrocolorimeter at the appropriate
wavelengths in a cuvette with an optical path of 3 mm,
using biomass from 0.1 to 0.5 mg/ml for seeding. After
20-30 min, glass cylinders with a diameter of 5 mm
(4-5 pcs.) were installed on the surface of the seeded
medium, or holes with a diameter of 6 mm (4-5 pcs.)
were made with a flamed stamp. Then, a test sample
of water or ethanol extract from plants in the amount
of 0.2 ml was introduced into the wells or cylinders.
Controls were added in the exact quantities (0.2 ml of
ethanol of the appropriate concentration; solutions
were prepared using sterile distilled water), 1 drop of
Cipronex (active substance: ciprofloxacin 3 mg/ml (0.3%
pharmacy solution), Fluconazole 150 mg (dissolved 1
capsule in 9 ml of sterile water until a homogeneous
suspension is obtained, then 0.2 ml was dripped with
a pipette), the antiseptic drug Dekasan (Solution of
digimetoxin dihydrochloride 0.02% by weight in water
with sodium chloride, LLC «Yuria-Pharm»), Eucalyptus
tincture (Tinctura Eucalypti), Ternofarm LLC, Ternopil)
and Chlorophyllipt (extractum chlorophyllipti spissum).
All experiments were performed at least three times.
The seeded Petri dishes were incubated in a thermostat
at +28+2 C for 24 hours. The diameter of the growth
retardation zones of the test cultures was measured
in mm after one or two days, including the diameter
of the hole or cylinder. The following scale was used
to determine the antimicrobial activity of the studied
samples: the diameter of the growth retardation zone
is more than 20 mm — highly sensitive; 10-20 mm —
sensitive; up to 10 mm — moderately sensitive. Values in
the range of 6 to 8 mm were considered inactive against
microorganisms. When the strain showed no activity,
the indicated value was equal to zero.

Statistical processing of the results was carried
out using the Microsoft Excel program. The Student's
t-test determined the reliability of changes. Differences
with a significance level of at least 95% (p<0.05) were
considered reliable.

Research results and their discussion.

Antibacterial activity of control samples. Aqueous
ethanol in a concentration of 20-80% turned out to be
inactive against all tested strains of bacteria (table 1).
The commercial drug Cypronex showed the highest
antibacterial activity. The antibacterial activity of the
medicines Rotokan, Chlorophyllipt, Eucalyptus tincture,
and Dekasan was significantly lower than Tsypronex but
almost twice as high compared to water-ethanol solu-
tions. Phytopreparation Rotokan, which includes cham-
omile, calendula, and yarrow extracts, showed the high-
est antibacterial effect against P. vulgaris, B. subtilis, and
S. albus. E. coli, P. fluorescens, and M. luteus were the
least sensitive to Rotokan. B. subtilis and M. luteus were
sensitive to Chlorophyllipt and Eucalyptus tincture.

Antibacterial extracts activity of shoots collected
at the first stage of vegetation. Extracts of shoots of
V. corymbosum of the Bluejay variety collected at the
first stage of vegetation had low antibacterial activity
against gram-positive and gram-negative bacteria (table
2). The highest antibacterial activity was observed in ex-
tracts with 80% AE against E. coli and P. vulgaris, which
corresponded to the level of antibacterial activity of
the drug Chlorophyllipt. Extracts with 70% AE were ef-
fective against P. vulgaris and B. subtilis. The aqueous
extract showed low antibacterial activity. In general, the
antibacterial extracts activity of shoots collected at the
| stage of vegetation was lower than the antibacterial
activity of commercial drugs.

Antibacterial extracts activity of shoots collected
at the Il stage of vegetation. The aqueous extract of
shoots collected at the Il stage of vegetation showed the
highest antibacterial activity against B. subtilis, M. lute-
us, P. fluorescens, P. vulgaris, and S. albus (table 2). E.
coli was found to be insensitive to the aqueous extract.
B. subtilis was found to be sensitive to all AE extracts.
Extracts with 20-50% AE were effective against P. fluo-
rescens. High activity against M. luteus and S. albus was
shown by extracts with 60-80% AE. The sensitivity to the
specified extracts in the selected strains was higher than
to the commercial drugs used as reference.

Antibacterial extracts activity of shoots collected
at the Il stage of vegetation. P. vulgaris and B. subtilis
were highly sensitive to extracts of shoots with 70% and
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Table 2 — Antibacterial extracts activity of shoots of V. corymbosum variety Bludjei

Diameter of growth retardation zone, mm
sgm‘:;;:ttiiﬁs Gram-negative bacteria Gram-positive bacteria
extract agent Escherichia Pseudomonas Proteus Bacillus Micrococcus | Staphylococcus
coli fluorescens vulgaris subtilis luteus albus
H,0 7,67+0,577%¢ | 6,67+1,155%% | 9,33+1,155% | 8,00+1,00032 7,671,155 6,00+1,0002%
20% AE 5,67+0,577 2b<f 6,33+0,577 6,33+1,528% | 6,33+0,5772¢F | 8,33+0,577*¢ | 6,67+0,5772%f
30% AE 5,670,577 | 6,67+1,155%°4 | 7,670,577 | 6,33+0,577%%f | 9,33+0,577%¢ | 5,67+0,5772"
40% AE 6,330,577 6,33+0,577%f | 9,67+1,52820f | 6,00+1,000%¢ | 9,67+0,577% 6,33+0,577
- 50% AE 7,33+1,528%¢ | 6,67+1,155%f | 9,33+1,155%f | 6,67+0,577°F | 7,67+0,577% | 6,67+1,52832<f
60% AE 6,67+0,5772%f | 6,67+0,577%¢ | 8,33+1,155"%f | 6,67+1,155%f | 6,33+1,1552¢f | 7,33+], 155 abdef
70% AE 9,00+1,732°2b4 | 8,67+1,155204 | 10,33+2,082°% | 10,33+0,577 %% | 9,67+1,528¢" | 8,67+1,528f
80% AE 11,33+1,155¢f | 9,33+0,577*f | 10,33+0,577%¢ | 7,67+0,57720%f | 9,67+1,5282¢" | 9,33+]1,155 2~def
H,0 7,67+0,577< | 20,33+0,5772%" | 18,67+1,528%¢ | 29,00+4,583%¢ | 29,67+1,5282%f | 24,67+2,517 3bdef
20% AE 10,67+1,155%f | 19,67+1,5282¢f | 19,67+2,5170%f | 18,33+5,686% | 14,67+1,5282%¢ | 15,33+1,528°f
30% AE 15,0042,000¢f | 20,33+0,5772%f | 14,33+4,0412>*" | 16,005,292 | 11,67+1,5282%" | 15,67+2,082 2¢f
_ 40% AE 14,67+0,5772% | 19,33+1,155°20%f | 14,67+2,517 204 | 17,67+2,5173¢f | 12,33+0,577 " | 16,67+2,887 2
B 50% AE 14,67+0,577 < | 20,33+0,577 *%f | 19,00+1,732 " | 18,67+1,528%f | 15,00+1,000% | 20,332,517 2bdf
60% AE 9,3341,155%¢ | 10,67+1,1552%f | 14,33+1,1552df | 19,33+0,577 | 22,33+5,8592<F | 19,00+1,732 2bdef
70% AE 11,3341,155%¢f | 8,67+1,52824f | 20,33+0,5772%" | 19,33+2,082 ¢ | 19,67+1,528%f | 19,33+1,155 def
80% AE 11,67+0,577 ¢ | 10,33+0,577209f | 14,33+1,1552¢" | 24,33+3,055¢ | 19,33+0,577 ¢ | 18,00+2,646 ¢ef
H,0 8,33+1,528%f | 5,67+0,577%%f | 7,67+0,577% | 12,33+1,528%%¢ | 6,67+1,155%% | 6,67+1,15532
20% AE 11,67+1,528%<f | 8,00+1,7322¢f | 9,33+1,5282¢ | 10,67+1,1552f | 8 33+0,577% | 9,67+2,082 20def
30% AE 10,67+1,155%¢ | 10,33+1,5282df | 11,67+1,1552¢F | 11,33+1,528°F | 8,33+0,577"¢f | 10,33+0,577 *<f
_ 40% AE 10,33+0,5772"% | 10,33+1,155°2%%f | 4,33+5 77424ef | 12,67+1,155%<" | 9,33+1,155%"¢F | 11,00+1,000 %f
- 50% AE 13,6741,528¢" | 11,67+1,155%¢f | 23,33+2,8872f | 12,67+3,055%® | 20,33+1,528¢ | 14,67+1,528 <f
60% AE 15,33+1,528204 | 10,67+1,1552"%" | 14,67+1,5282%¢f | 10,67+1,528¢f | 15,67+1,1552Pf | 14,33+1,1552
70% AE 11,67+1,528"%¢ |15,00+2,0000%f| 23,002,646 | 24,00+2,646%¢ | 13,00£2,000%" | 15,33+1,5282
80% AE 14,0041,732%0¢f | 18,67+2,309%¢f | 20,33+1,528¢ | 20,33+1,5282¢f | 18,00+2,0002>¢ | 18,33+2,887 2bdef
H,0 7,67+2,082%f | 8,67+1,155% | 10,33+0,577% | 8,00+1,7322"f | 10,67+1,155%F | 9,00+1,7322f
20% AE 10,33+1,528%¢ | 8,00+1,7322v¢f | 11,33+1,528%f | 9,67+2,0822*%f | 10,00+1,000**f | 10,33+0,577 2¢f
30% AE 10,0041,732°2%4 | 8,67+0,577°%f | 9,33+0,577°2°%f | 11,00+1,0002 | 10,33+0,577 204" | 7,67+0,577 2bdef
> 40% AE 10,00+1,7322¢f | 9,6742,517%% | 9,67+1,528°¢ |10,67+1,5282%%f| 9,67+0,5772¢" | 10,33+1,1552
50% AE 9,67+1,5282¢f | 10,33+1,155% | 11,67+0,577 | 11,33+2,082> | 10,33+1,528< | 14,33+2,082 2><f
60% AE 10,67+1,5282¢f | 15,33+1,155%" | 14,67+2,082f | 13,33+1,5282¢f | 10,33+1,528%f | 19,67+1,528bdef
70% AE 8,67+1,5282¢" | 15,33+1,52820f | 12,33+2,51720¢ | 9,67+1,528%F | 19,67+0,577°°¢ | 19,33+1,155¢f
80% AE 9,67+1,155%f | 24,33+2,082% | 24,33+1,155%°f | 15,33+1,528%% | 14,33+2,0822f | 19,67+3,215°2f

Notes: Average values and standard deviations were obtained from zones of inhibition to determine statistical significance (p-value <0.05),
which was established by comparing the studied mean values of the sample and control mean values, respectively: a — Rotokan control, b —
Chlorophyllipt control, c — control Eucalyptus tincture, d — control Dekasan, e — control Tsipraks, f — control aqueous ethanol

80% AE. The extract with 50% AE had high antibacterial
activity against P. vulgaris and M. luteus. Antibacterial
activity of extracts with 50-, 70-, and 80% AE against
all tested bacterial strains was higher than commercial
drugs (except Cipronex).

E. coli, P. fluorescens, and S. albus showed moderate
sensitivity to extracts of shoots with 30-80% AE. Shoot
extract with 20% AE had the lowest antibacterial activ-
ity against P. fluorescens, S. albus, P. vulgaris, and M. lu-
teus, the last of which showed moderate sensitivity to
extracts with 30 and 40% AE. B. subtilis was sensitive to
the water extract, and E. coli was not.

Antibacterial extracts activity of shoots collected at
the IV stage of vegetation. Shoots extract with 80% AE
showed high antibacterial activity against P. fluorescens
and P. vulgaris, and strains of gram-positive bacteria
showed moderate sensitivity to this extract. Shoot ex-
tracts with 60-80% AE showed high antibacterial activity
against S. albus; the extract with 70% AE was also ef-

fective against M. luteus. All gram-positive bacteria, as
well as P. fluorescens and P. vulgaris, were moderately
sensitive to extracts with 50-60% AE. E. coli was mod-
erately sensitive to extracts with 20-40% and 60% AE. P.
vulgaris and M. luteus were sensitive to the aqueous ex-
tract, while P. fluorescens, B. subtilis, and S. albus were
moderately sensitive.

Conclusions. Extracts of high-growing Bluejay blue-
berry shoots prepared with 60-80% aqueous ethanol
had high antibacterial activity against all tested strains:
Escherichia coli, Bacillus subtilis, Staphylococcus albus,
Pseudomonas fluorescens, Proteus vulgaris and Micro-
coccus luteus.

Prospects for further research. Extracts of blueberry
shoots of the high-growing Bluejay variety can be con-
sidered promising for further study in manufacturing
drug forms with antimicrobial activity.
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AHTUBAKTEPIAHA AKTUBHICTb EKCTPAKTIB MATOHIB VACCINIUM CORYMBOSUM L.

flBopcbKa I, B., Bopobeupb H. M., fiBopcbka H. i., ®adyna P. B.

Pestome. MNaroHun Vaccinium corymbosum mictaTb 6arato 6ioaktmeHMx cnonyk (BAC), wo pobutb ix ocobamneo
LiHHUMK gna GapmaueBTUYHOIO Ta MeAUYHOro 3actocyBaHHA. OcKinbku BMIcT BAC 3anexuTb Big, copty Ta ¢pasm
PO3BUTKY, Ha AKill BiAOMPAETLCA POCIMHHA CUPOBUHA, 418 AOCNiAKeHHA 6yn10 06paHO PaHHbOCTUIIUIA COPT NOXUHU
BUCOKopocnoi bayasei, a cMpoBuHy (NaroHu) Bigdbupanm Ha pisHMX eTanax ¢isionoriyHoro po3suTKy. Llei niaxia,
6yn0 po3pobieHo AnsA BUSHAUYEHHA aHTMOAKTepiafibHOI aKTUBHOCTI €KCTPaKTIB NaroHis V. corymbosum.

MaroHu V. corymbosum copty bayaxei, 36upanu y dasax ugitiHHa (1), nnogoHolwweHHs (I1), nicna nnogoHoweH-
Ha (Il1) i cTagii 3MmoBoro cnokoto (1V), BucylwyBanum, nogpibH0OBaAN A0 NOPOLLIKONOAIGHOIO CTaHy i 3 HUX roTyBanu
BOAHI Ta BOAHO-eTaHOMbHI (BE) eKcTpakTh meTogom Mauepalii. Lii ekcTpakTM BMnpo6oByBaaum Wwoao iXx aHTMbak-
TepianbHOI Aji NPOTU My3eMHUX WTamiB rPamMmno3nUTUBHUX | rpamHeraTMBHMUX BakTepii. K KOHTPOAb PO3YMHHUKA
BMKOPUCTOBYBA/IM €TaHOA Pi3HUX KOHLEHTPALiM, @ AK CTaHAAPTHWUIA NMO3UTUBHUIN KOHTPOJIb — aHTUCENTUKM [eKacaH,
PoToKaH, EBKaninTa HacTosHKy, XnopodininTt, LunpoHekc. BukopmucToByBaan afanToBaHUi paHiwe metoa andysii B
arapi 3 BUKOpUCTaHHAM MoaudiKal,ii 3a 4ONOMOroHo IYHOK i LMAIHAPUKIB.

JoBeneHo pi3Hy aHTMOaKTepiasibHY aKTMBHICTb EKCTPAKTIB: EKCTPAKTU NaroHis, 3ibpaHux Ha | etani Beretauy,i,
MaJIn HU3bKY aHTMBAKTepiasibHY aKTUBHICTb LLLOAO0 rPaMMNO3UTUBHUX | FPAMHEraTUBHUX B6aKTepil i HUXKYY MNOPIBHAHO
3 KOMepLiNHUMM NpenapaTaMmu. BoaHW eKcTpaKT naroHis, 3ibpaHux Ha |l eTani BereTaLii, BUABNAB HaMBULLY aHTU-
6akKTepianbHy aKTUBHICTb Woao: B. subtilis, M. luteus, P. fluorescens, P. vulgaris Ta S. albus, ane He wopo E. coli. P.
vulgaris i B. subtilis BAABUAUCA BUCOKOUYTIMBMMM A0 €KCTPAKTIB naroHiB 3 70% i 80% BE (IIl ctaain); ekcTpaKT 3 50%
BE maB BMCOKY aHTMbaKTepianbHy aKTUBHICTb Woao P. vulgaris Ta M. luteus; aHTubaKTepianbHa aKTUBHICTb eKcTpa-
KTiB 3 50-, 70-, 80% BE BigHOCHO BCiX fOCAigKeHMX WTamiB 6akTepit 6yna BULLOI, HiXK KOMeEpPLiMHUX npenapaTis
(kpim LimnpoHekcy). EkcTpakT naroHiB 3 80% BE (IV cTagia BereTau,ii) BUABMB BUCOKY aHTMOaKTepianbHy aKTUBHICTb
wono P. fluorescens i P. vulgaris, a wutamu rpamno3nTUBHUX BaKTepii — MOMIPHY YYT/IMBICTb A0 HbOTO.

EKCTpaKTK nNaroHiB 10OXMHU BUCOKOPOCNOi copTy bayaskei, BurotosneHi 3 60-80% BOAHWM €TaHO/IOM, Mann BU-
COKY aHTMbaKTepianbHy aKTUBHICTb Wopo Escherichia coli, Bacillus subtilis, Staphylococcus albus, Pseudomonas
fluorescens, Proteus vulgaris i Micrococcus luteus, ToMy iX MOXHa BBaXKaTu NMePCNeKTUBHUMW AN NofdanblumX O0-
cniaykeHb y BUPOOHMUUTBI HOBMX NiKiB.

Knwouosi cnosa: Vaccinium corymbosum copt bayaskei, aHTubaKTepiiiHa akTUBHICTb

ANTIBACTERIAL ACTIVITY OF EXTRACTS OF VACCINIUM CORYMBOSUM L. SHOOTS

Yavorska H. V., Vorobets N. M., Yavorska N. Y., Fafula R. V.

Abstract. Shoots of Vaccinium corymbosum contain rich bioactive phytochemicals, which makes them particularly
valuable for pharmaceutical and medical applications. Since the content of bioactive compounds depends on the
variety and the phase of development at which plant raw materials are selected, the Bluejay variety of highbush
blueberry with early fruit ripening was selected for research, and the raw materials (shoots) were choosed at different
stages of vegetation. This new approach was developed to determine the antibacterial activity of V. corymbosum
shoot extracts.

Shoots of V. corymbosum cv. Blujay, collected in the phases of flowering (1), fruiting (Il), after fruiting (Ill) and the
stage of winter dormancy (IV), dried, ground to a powdery state, and aqueous and aqueous ethanol (AE) extracts
of various concentrations were prepared from them by maceration method. This crude extract was subjected to
antibacterial activity against museum strains of gram-positive and gram-negative bacteria. Ethanol of various con-
centrations was used as solvent control, as well as antiseptic drugs Decasan, Rotocan, Tinctura Eucalypti, and Chlo-
rophyllipt, Cipronex (ciprofloxacin) were used as standard positive controls. The agar diffusion method as adapted
earlier using in modification by the wells and cylinders was used.

The different antibacterial activity of the extracts has been proved: Extracts of shoots collected at the | stage of
vegetation had low antibacterial activity against gram-positive and gram-negative bacteria, and lower compared to
commercial preparations. The aqueous extract of shoots collected at the Il stage of vegetation showed the highest
antibacterial activity against: B. subtilis, M. luteus, P. fluorescens, P. vulgaris and S. albus, but not for E. coli. P.
vulgaris and B. subtilis were highly sensitive to extracts of shoots with 70% and 80% AE (Il stage); the extract with
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50% AE had high antibacterial activity against P. vulgaris and M. luteus; antibacterial activity of extracts with 50-, 70-,
80% AE against all tested bacterial strains was higher than commercial drugs (except Cipronex). Shoot extract with
80% AE (IV stage of vegetation) showed high antibacterial activity against P. fluorescens and P. vulgaris, and strains
of gram-positive bacteria showed moderate sensitivity to it.

Extracts of high-growing blueberry shoots of the Bluejay variety, made with 60-80% aqueous ethanol, had high
antibacterial activity against Escherichia coli, Bacillus subtilis, Staphylococcus albus, Pseudomonas fluorescens,
Proteus vulgaris and Micrococcus luteus, so they can be considered promising for further research in the manufacture
of new drugs.

Key words: Vaccinium corymbosum variety Bluejay, antibacterial activity.
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Y cmammi sucgimaeHo pe3ynabmamu 00cnidOxeHb aHmubakmepiliHoi akmueHocmi eKcmpakmie MnazoHis
iHMpPoOyKoBaHO20 8UAY /I0XUHU 8UCOKOopocaoi Vaccinium corymbosum L. copmy Bayodxceli w000 epamno3umusHuUX
i epamHezamusHux 6akmepiti. Copm bnyodxceli sioHocumsca 00 2pynu paHHbocmuzaux. Ockinbku emicm 6iosno02iyHO
QKMUBHUX CrOAYK MOX(e 3MiHI08aMUCH 8 Pi3Hi ¢ha3u ¢hiziono2iuHo20 Po38UMKY, POCAUHHY CUPOBUHY 8i0bupanu Ha
YOMUPbLOX hazax po38UMKY: UBIMIHHA, NaA0OOHOWEHHS, 80CEHU MiCAA NA000HOWEHHS, Ni020MOBKU 00 3UM0OB020
CMoKor. EKcmpakmu 3 800HUM emaHOM0M Pi3HOI KOHYeHMpayii 2comysasau memooom mauepayii, a 800HI WAAXOM
CycrneHOyB8AHHAM HA 800SAHIl Aa3HI 3i 360POMHUM X0A00UNbHUKOM 30 [lep#aeHOK hapmMakorneecro YKpaiHu.
BuseneHo, wo 4ymaugicme 800HUX MA 800HO-eMAHO/MbHUX eKcmpakmie V. corymbosum 3anexcumse 8i0 cmadii
po38UMKY Ha AKIl 8i06Upanu pocauHHy cuposuHy ma 8id ekcmpazeHma. Yymasaugicme AK 2pam-no3umusHUX Mak
i epam-HeaamusHuUx 6akmepili 00 800HUX | BOOHO-eMAHObHUX eKCmpPakmie 6ys1a 8UU,0t0 MopPiBHAHO 3 MOk, WO
MoKa3aHa Hamu 00 BinbWwocmi 3acmocoeaHux KoMepuiliHux npenapamis.

Takum YuHOM, 30 pe3yanbmamamu nposedeHuUx 00CNiOHeHb MOXHA 88aXAMU MA20HU /IOXUHU 8UCOKOPOCAOTl
nepcrnekKmMusHUMU 075 No0anbWux 00CAIOHEeHb Mpu 8U20MOB/AEHHI MIKAPCbKUX opm 3 aHmMubakmepiliHumu
enacmusocmamu w,o0o Escherichia coli, Bacillus subtilis, Staphylococcus albus, Pseudomonas fluorescens, Proteus
vulgaris i Micrococcus luteus

Knrouoei cnoea: Vaccinium corymbosum copm Baydxceli, aHmubakmepiliHa akmuegHicme.

38’A30K nybniKauii 3 N1aHOBMMU HAYKOBO-AOCNIL-  BYEHHA (isMKO-XiMIYHUX BMACTMBOCTEN Ta MPOBeAEHHA
HUMKU pobotamu. [locniaxKeHHA NPOBeAEHi B PAMKAaX  (apmaKONOMYHOMO CKPUHIHTY OEPKaHWX CroAyK, f0-
HayKoBOi TeMn «CuHTe3 Ta NepeTBOpPeHHsA HOBUX Oi3i-
0/10MYHO-aKTUBHUX PEYOBMH — MOXiAHUX HEKOHAEHCO-
BaHMX i KOHAEHCOBAHWUX Cynbdyp- i HITPOreHOBMICHUX
reTepouUMKAiB Ta CNOPIgHEHNX FETEPOLMKNIYHUX cucTem,  HOBUX Nikapcbkumx 3acobis, pospobka TexHosorii Nikap-
3 BMKOPWUCTAHHAM MeTogiB in silico mogentoBaHHs, BU-  CbKMX 3aC06iB HOBUX CKNAZIB Ta OMNPALOBAHHA Cy4aCHMX

CNiAXeHHA Pi3HUX BUAIB AUKOPOCAUX Ta Ky/NbTUBOBAHMX
POCAMH 3aXiaHOTO perioHy YKpaiHM 3 MeTO ofepKaHHA
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MeToAMK GapMaLEeBTUYHOIO Ta TOKCMKONOMYHOMO aHani-
3y». JepaBHuii peecTpaLinHmii Homep 0121U107504.

Bcryn. JlikapcbKi pocannun (J/IP) TpaamuiiHo BU3Hava-
I0Tb fIK TaKi, LLO BMKOPUCTOBYIOTb ANA JIIKYBAHHA Pi3HUX
3aXBOPHOBaHb, BK/HOYAIOYM LUNYHKOBO-KULLIKOBI pO3na-
OM, WKIPHI, NeYiHKOBI, cepLeBO-CYANHHI Ta OHKOOTIYHI,
npobnemu 3 AUXaHHAM i ceqoBUNYyCKaHHAM. Lii pocanHm
CUHTE3YIOTb Pi3HOMaHITHUIA Habip 6ioNOriYHO aKTUBHMX
cnonyk (BAC), AKi € BaXKNMBMMM 151 BUMKMBAHHA Ta Npo-
LBiTaHHA B MPUPOAHOMY CepefoBULL NHOAMHW | TBAPUH,
BK/IOYAlOUM 3axMCHi QYHKLUIT Woa0 abioTUUYHKX CTpecis,
CMPUYMHEHMX 3MIHAMKW KNIMATUUHUX (aKTopiB, AKICTIO
BOAM i NOBITPA, NOCTA4YaHHA MiHEpPasIbHUMU NOXKUBHUMMU
pevyoBMHAMM, A TaKOXK BIOTUUHUMM — KUBUMMU YMHHUKA-
MK, BKAtoYatoum Bipycn. Cknag BAC nikapCbKux pocivH
[0BOANI 3MiHHWI 3a1€XKHO Big, BUAY POCAUH, TUNY FPYHTY
Ta YyMOB 3pocTaHHA. BAC € cknagoBvmn He aunwe JIP, a i1
TUX BMAiB, AKI € 3BUYHOIO iXKEK ANA NHOANHM | TBapUH. Ll
6ioNOriYHO aKTUBHI BTOPWUHHI MeTaboniTh, CMHTE30BaHiI
NIKAPCbKMMU POC/IMHAMM, MOXYTb TaKOX CUIbHO BMNAU-
BaTK Ha ¢isionoriyHi GyHKL,i ccaBLiB, AKi iX CNOXKMBaAIOTD.
OcobamBo ue ctocyeTbea BAC, AKi MatoTb aHTUOKCUAAHT-
Hi BNacTMBOCTI. Xo4ya BENMKY Kinbkictb JIP 6yno nobpe
BMBYEHO LWOAO iX diTOXiMiYHOro cknagy Ta dpapmakoso-
MYHMX BAIACTUBOCTEW, 3a/MLIAIOTBCA HEAOCTaTHbO BU-
BYEHMMM Ti BUAM, AKI IHTPOAYKOBAHI B HOBUX perioHax
abo/i Ti ix opraHu, AKMX TPAAMLIMHO A0CI He BUKOPUCTO-
ByBa/n. OAHUM 3 TaKMx 06’EKTIB € NOXMHA BMCOKOPOC/a
— Vaccinium corymbosum L., wo € TMNOBMM NiBHiYHOaMe-
PUKAHCbKMM BMAOM, iHTPOAYKOBaHa B 6araTbox perioHax
NAAHETW 3i CNPUATAUBUMM ANA 3POCTAHHA KNIMATUYHK-
MW ymoBamMu. [IpoTArom NoHaz, CTO POKiB CTBOPEHO YMUC-
NeHHi coptn V. corymbosum, fKi Bifpi3HAIOTLCA TepMi-
Hamu go3piBaHHA naoAais. Came XiMmidHUI cKnag nnogis
V. corymbosum i ix BN/YB Ha OpraHiam ccaBL,iB HalibinbL
BMBYEHI, LWOAO iHLUMX OpraHiB HayKoBOi iHpopMaLLi 3Ha-
YHO MeHLue. Y nonepeaHix AOCNiAXKEHHAX HAMW BUAB/e-
HWUI BUCOKMI BMicT BAC y naroHax I0XMHW BUCOKOPOCAOi
3 aHTMOKCUAAHTHOI aKTUBHICTIO [1-5].

MeTolo paHOi poboTu 6yn0 BM3HAYEHHA aHTUMI-
KPOOHOI aKTMBHOCTI €KCTPaKTIB NaroHis V. corymbosum.

O6'ekt i metogu pocnigyeHHa. [MaroHn V.
corymbosum L. copty baygsken (Bluejay) — copT paHHix
TEePMiHiB A03piBaHHA NA0AiB) 3i6paHO Ha 4-X CTafiax po3-

BUTKY POC/UH: | — UBIiTiHHA, || — nnogoHoweHHs, Il — Boce-
HU nicna naogoHoweHHs, IV — nigrotoBku A0 3MMOBOro
CMOKO. BucylueHi naroHn romoreHisysanu, a oTpuMaHi
NMopoLLKK 36Mpanu, NPONycKanu Kpisb cMTO 3 Jdiame-
TPOM 2 MM i BUKOPUCTOBYBANWN ANA eKCTpaKLii. BogHui
EKCTPaKT OAEeprKYBan LWAAXOM CyCNneHAyBaHHA 2 I Ma-
Tepiany B 20 MA AUCTUIbOBAHOI BOAM MPU KUM ATIHHI 3i
3BOPOTHMM XONOAWMIBHUKOM Ha KMNAAYi BOAAHIM NasHi
npotArom 30 XxBUAWH. [ONA NPUroTyBaHHA EKCTPAKTIB
BMKOPUCTOBYBA/IM TaKOX BOAHWM E€TAHO/M PIi3HUX KOH-
LeHTpauin (20%, 30%, 40%, 50%, 60%, 70%, 80%, 96%).
EKCTpaKTK rotyBanvM meTtogom Malepalii BignoBigHO
o [epskasHoi papmakonei Ykpainm (1:10 / Bara: 06’em
/r: mn, 14 axiB y Tempssi npu 25°C). MNicna 3aBepLUeHHn
NPOLLEeCY EKCTPAKL,ii KOXKEH eKCTPaKT ¢inbTpysBanun yepes
dinbTpyBanbHKMt Nnanip Whatman Ne 1, a oaepkaHi pos-
YMHW JOCNIAKYBAIM HA aHTMOAKTEPINHY aKTUBHICTb.
AHTUBAKTEPINHY aKTUBHICTb BM3HAYyanu 3 BUKOPUC-
TaHHAM MIKPOOPraHi3miB, OTPMMAHMX 3 KOJEKLiN Ky/b-
TYp Kadenpu mikpobionorii JIbBiBCbKOro HalLioHANbHOTO
YHiBepcuTeTy imeHi IBaHa ®PpaHka. KynbTypu B3aTi gns
pocnigxeHHs: Escherichia coli B-4-E, Bacillus subtilis
B-10-B, Staphylococcus albus B-16-St, Pseudomonas fluo-
rescens b-20-Ps, Proteus vulgaris B-26-Pr i Micrococcus
luteus B-29-M. BuKopuctoByBanm metog, anoysii B arap
B MOoAMIKaLLAX YHOK UM UMNiHApUKIB [6, 7]. Y yallKu
MeTpi3annsanu go 20 ma ctepunbHoro cepegosumita MMA
Temnepatypoto o +50°C. Micna 3acTUraHHA LWinbHOro
KMBUNBHOTO CEPeOBYLLA Ha MOro NOBEPXHIO Kpananu
0,2 mAa cycneHsii MiKpoopraHiamis i po3TMpanau wnarte-
nem JpuranbCbKoro Ana OTPUMAHHA CyLLiZIbHOTO POCTY
(«rasoHom»). CycneHsii rotyBanu B okpeMux npobipkax
Y AUCTUNbOBAHIl CTEpPUIbHIN BOAj 3 0aHO- abo ABoao6o-
BUX KynbTyp 6akTepiit. KoHUeHTpaujlo mikpoopraHiamis
y cycneHsii BU3HaYaM Ha GOTOENEKTPOKONOPUMETPI 33
BiZMOBIAHUX LOBXMH XBUAI Y KIOBETI 3 ONTUYHUM LLJIAXOM
3 MM, BUKOPUCTOBYHOUM A5 nociBy 3 6iomacoto Bia 0,1 ao
0,5 mr/m. Yepes 20-30 xB Ha NOBEPXHIO 3aCiIHOTO cepe-
[0BULLA BCTAHOBAIOBAIM CKAAHI LUNIHAPUKN fiaMeTpoM
5 mm (4-5 wTt) abo pobunn npodnamboBaHMM LWITaM-
NOM NYHKK AiameTpom 6 Mmm (4-5 wT). Togj B IYHKKM Ym
LUMNIHAPUKM BHOCUAW AOCNIAXKYBAHUIM 3pa3oK BOAHOrO
YW €TaHOJIbHOTO EKCTPAKTY 3 POC/IMH B KinbKocTi 0,2 mi.
Y TaKuX e KiNbKocTax goaaBanu KoHTtponi (no 0.2 mn

Ta6bnuua 1 — AHTUOaKTepiliHa aKTUBHICTb KOHTPOJIbHUX 3pa3KiB

[liameTp 30HM 3aTPUMKM POCTY, MM
3pasku lpamHeraTusHi bakTepii lpamno3nTueHi bakTepii
Escherichia Pseudomonas Proteus Bacillus Micrococcus | Staphylococcus
coli fluorescens vulgaris subtilis luteus albus
PoTokaH 10,00+0,000 10,67+4,509 17,004,359 13,00£2,646 10,33+0,577 13,00£2,646
Xnopodinint 11,67+0,577 9,67+0,577 11,67+0,577 14,670,577 14,67+0,577 9,67+0,577
EBKaninTa HacToMKa 12,00+1,000 12,67£1,155 14,67+0,577 13,33%1,155 13,33+0,577 11,67+0,577
[ekacaH 12,330,577 10,67+0,577 10,67+0,577 10,67+0,577 9,330,577 10,67+0,577
LinnpoHekc, 0,3% 50,00+0,000 50,000,000 30,00+0,000 50,00+0,000 50,00+0,000 50,00+0,000
20% BE 6,67+0,577 6,330,577 6,33+0,577 6,33+0,577 6,670,577 6,33+0,577
30% BE 6,33+0,577 6,00+0,000 6,67+1,155 7,33+0,577 5,67+0,577 5,670,577
40% BE 6,00+1,00 6,001,000 6,33+0,577 6,33+0,577 6,67+1,528 6,00+1,000
50% BE 6,67+0,577 6,330,577 6,670,577 6,670,577 6,67+0,577 6,67+0,577
60% BE 6,67+0,577 6,00+0,000 6,33+0,577 6,670,577 6,00+0,000 6,670,577
70% BE 7,001,000 5,670,577 6,670,577 7,00+1,00 6,001,000 6,33+0,577
80% BE 6,33+0,577 6,330,577 6,33+0,577 6,67+1,528 5,67+0,577 5,67+0,577
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Tabnuusa 2 — AHTUGaKTepiliHa aKTUBHICTb €KCTPAKTIB NaroHis V. corymbosum copty bayakei

[iameTp 30HU 3aTPUMKM POCTY, MM

pam-no3nTusHi 6aktepii

Bacillus
subtilis

Micrococcus
luteus

Staphylococcus
albus

8,00+1,0002"%

7,671,155

6,001,000

6,33£0,577 2%f

8,3340,577 def

6,67+0,577 2%

6,33+0,577 2bdef

9,33+0,577

5,67+0,5772¢

6,001,000 20¢f

9,67+0,577 %

6,33£0,577 2>

6,67+0,577 bdf

7,67£0,577 2b<f

6,67+1,528

6,67+1,155 %

6,33%1,155 bdef

7,331,155 bdef

10,330,577 °bdf

9,67+1,528 %f

8,67+1,528

7,67+0,577 2bdef

9,67+1,528 2

9,33+1,155 2kdef

29,00%4,583

29,67+1,528 2df

24,67+2,517 2bdef

18,335,686 %

14,67+1,528 %

15,33+1,528"¢f

16,005,292 b<f

11,67+1,528 2df

15,67+2,082 2df

17,6742,517 2bdef

12,33+0,57720f

16,67+2,887 ¢

18,67+1,528

15,00+1,000 *f

20,33+2,517 bdf

19,33+0,577 °bdf

22,335,859 2¢f

19,001,732 abdef

19,332,082 ¢

19,67+1,528 2%<f

19,33+1,155 2bdef

24,33+3,055 b

19,33+0,577 204

18,00+2,646 2%

12,33+1,528¢

6,67+1,155 %

6,67+1,155 2"

10,6741,155 2bdef

8,3340,577

9,67+2,082 abdef

11,331,528

8,3310,577 bdef

10,33+0,5772¢f

12,67+1,155 2b¢f

9,331,155

11,00+1,000 %f

12,673,055

20,33+1,5282

14,67+1,5282%<f

10,67+1,528 2bdef

15,67+1,155 2°<f

14,33+1,155**

24,00+2,646 209

13,00£2,000

15,33+1,5282

20,33+1,528 2¢f

18,00+2,000°2*¢

18,33+2,887 2bdef

8,00+1,7322bdef

10,67+1,155 2bdef

9,00+1,732%f

9,6742,082 2bdef

10,00+1,000 <f

10,3340,577 2

11,0041,000

10,330,577 °bdf

7,67+0,577 20def

10,67+1,528 2bdef

9,67+0,577

10,33+1,155

11,33+2,082

10,331,528

14,332,082 <

13,33+1,5282f

10,33+1,528f

19,67+1,528 bdef

9,67+1,528 2bdef

19,67+0,577 ¢

19,33+1,155 %f

(:Ta,a,?i"l'p::::T:au,i'l'; pam-HeraTuBHi bakTepii
eKcTpareHT Escherichia Pseudomonas Proteus
coli fluorescens vulgaris
H,0 7,67+0,577%¢ | 6,67+1,155%% | 9,33+1,1552¢
20% BE 5,67+0,577 2b<f 6,33+0,577 6,33+1,528bf
30% BE 5,67+0,577°¢ | 6,671,155 | 7,67+0,577
40% BE 6,330,577 6,33+0,577%f | 9,67+1,52820df
- 50% BE 7,33+1,528%¢f | 6,67+1,15529f | 9 33+],155f
60% BE 6,67+0,5772%f | 6,67+0,577 % | 8,33+1,155 bdf
70% BE 9,00+1,732°2k4 | 8,67+1,1552°4 | 10,33+2,082 bdef
80% BE 11,33+1,155¢f | 9,33+0,577*f | 10,33+0,577 ¢
H,0 7,670,577 | 20,33+0,577%f | 18,67+1,5282¢
20% BE 10,67+1,155% | 19,67+1,5282¢f | 19,67+2,517 2bdef
30% BE 15,0042,000°4f | 20,33+0,5772% | 14,33+4,041 °°f
_ 40% BE 14,67+0,5772% | 19,33+1,155°20%f | 14,67+2,517 2bdef
B 50% BE 14,67+0,577%<f | 20,33+0,577 *%f | 19,00+1,732 2bdef
60% BE 9,3341,155%¢ | 10,67+1,1552%f | 14,33+1,155 2bdef
70% BE 11,3341,155%¢f | 8,67+1,528204f | 20,33+0,577 2¢¢f
80% BE 11,67+0,577 ¢ | 10,33+0,57720%f | 14,33+1,1552f
H,0 8,33+1,5282%f | 5,67+0,577%°f | 7,67+0,577%
20% BE 11,67+1,528%< | 8,00+1,7322df | 9,33+1, 5283204
30% BE 10,67+1,155% | 10,33+1,5282df | 11,67+1,155 2°def
_ 40% BE | 10,33£0,577°% | 10,331,155 | 4,335,774 °0cef
- 50% BE 13,6741,528¢" | 11,67+1,155%¢f | 23,33+2,887
60% BE 15,33+1,5282%4 | 10,67+1,1552¢ | 14,67+1,528 2b<f
70% BE 11,67+1,528"%¢ |15,00+2,0002%%f| 23,00+2,646
80% BE 14,0041,73220¢f | 18,67+2,3092°¢f | 20,33+1,528 20def
H,0 7,67+2,082%f | 8,67+1,155% | 10,33+0,577 2
20% BE 10,33+1,528%¢ | 8,00+1,7322¢f | 11,33+1, 528
30% BE 10,0041,732°2%4 | 8,67+0,577°%f | 9,33+0,577 2bdf
> 40% BE 10,00+1,7322¢f | 9,67+2,5172%% | 9,67+1,528°¢
50% BE 9,67+1,5282¢f | 10,33+1,155% | 11,67+0,577 <
60% BE 10,67+1,5282<f | 15,33+1,155¢f | 14,67+2,082 2bdef
70% BE 8,67+1,5282¢" | 15,33+1,528204f | 12,33+2, 5172
80% BE 9,67+1,155%f | 24,33+2,082% | 24,33+1,155

15,33+1,528 ¢

14,33+2,082 ¢

19,6743,215 2

MpUMITKK: cepeHi 3HAYEHHA Ta CTaHAAPTHI BIAXWMIEHHA OTPUMYBAM i3 30H iHTOYBaHHA ANA BUSHAYEHHA CTaTUCTUYHOT 3HAYYLLOCTI (p-3HaYeHHA
<0,05), Aky 6y/N10 BCTAaHOB/IEHO LU/IAXOM MOPIBHAHHA AOC/IAXKYBaHUX CepefHixX 3HauYeHb BUBIPKM Ta KOHTPOIbHUX CEPeaHiX 3HaUYeHb BiANOBIAHO:
a — KOHTpOb POTOKaH, b — KOHTpo/Ib XnopodininT, ¢ — KOHTposb EBKaninTa HacTolKa, d — KOHTponb [lekacaH, e — KoHTponb Liunpakc, f — KOHTp-

onb BO,CI,HVII‘;I eTaHon

€TaHO/y BiANOBIAHOI KOHLLEHTPaALi; PO34YMHU roTyBanu
3 BMKOPWUCTaHHAM AMCTU/IbOBAHOI BOAM CTepwubHOi), 1
Kpanato LunpoHekcy (aitova pevoBuHa: uMnpodnok-
cauuH 3 mr/mn (0,3% po3unH anTeuHuin), GaoKoHason
150 mr (po3umHAnM y cTepunbHili Bogi 1 Kancyny B 9 mn
CTEPUbHOI BOAM A0 OTPUMAHHA O4HOPIAHOI cycneHsii,
aani kpananu nineTtkoto 0,2 M), aHTUCENTUYHUI Npena-
paT [ekacaH (PO34MH 4ErMMETOKCUHY AUriapoxnopuay
0,02% no maci y Bogi 3 xnopmugom Hatpito, TOB «HOpia-
dapm»), EBKaninta HacTtolKka (Tinctura Eucalypti), TOB
«TepHodapm», M. TepHoninb) Ta XnopodininT (extractum
chlorophyllipti spissum). Bci exkcnepumeHTM nposo-
OMAUCb  WOHaVMeHwWwe Tpudi. 3aciaHi  Yawku [MeTpi
iHKybyBanun B TepmocTaTi 3a +28+2 C ynpoaosx 24 rog.
[JiameTp 30H 3aTPUMKM POCTY TECT-KYALTYP BUMIpHOBann
B MM 4epe3 ogHy abo asi fobu, BKAOYAOUM AiameTp
NIYHKM YM unniHapuKa. Ana BU3HaYeHHA aHTUMIKPOBHOI
AKTUBHOCTI [AOCANIAXKYBAaHUX 3pa3KiB BMKOPWUCTOBYBA/U

HACTYMHY LWKany: AiamMeTp 30HM 3aTPUMKM poCTy binblue
20 mm — BMCOKoYyTAMBMIA; 10-20 mm — yyTamnsuiA; ao 10
MM — MOMiIPHO YyT/IMBUIA. 3HAYEHHA B Aiana3oHi Big 6 Ao
8 MM BBaXKanucA HEAKTUBHUMM LLOAO MIKPOOPraHi3mis.
Konn wram He BMABNAB aKTMBHOCTI, BKa3aHe 3HAYeHHA
[0PiBHIOBANO HY/IO.

CTaTUCTMUHY 06pO6KY pesynbTaTiB NPOBOAWUIM 3 BU-
KopucTaHHsAM nporpamu Microsoft Excel. [jocToBipHicTb
3MiH BCTaHOB/OBaNM 3a t-kKpuTepiem CTblogeHTa. JocTo-
BiPHMMW BBaXKaaW BigMIHHOCTI NPW PiBHI 3HAYMMOCTI He

HUxK4ye 95% (p<0,05).
Pe3ynbTaTi AocniaKeHHA Ta ix 06roBopeHHs.
AHmubakmepiliHa  GKMUBHICMb  KOHMPOAbHUX

3paskKie. BoaHwii eTaHoN y KOHUeHTpauii 20-80% BuABMB-
CSl HEAKTMBHUM LLLOAO YCiX AOCNiAKEHUX WTAaMiB HaKTepil
(Tabn. 1). HaiiBuLly aHTMBAKTEpPIliHY aKTUBHICTb NOKa3aB
KOoMepujiiHMiA npenapaTt LunpoHeKkc. AHTMGaKTepiiHa
aKTUBHICTb Npenapatis PoTokaH, XnopodininT, EBKaninta
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HacTolKa i [lekacaH 6ysa 3HaYHO HUXKYO MOPIBHAHO i3
npenapatom LiMnpoHeKc, ane maike yaBidi BULLOKO HixXK
00 BOAHO-eTaHO/bHMUX po34ymHiB. PiTonpenapat POToKaH,
Y CK/ag, AKOro BXOAATb EKCTPAKTU POMALLKMK, KaneHay-
/1 Ta AepeBito, NPOsSBMB HaMBULLY aHTUOAKTEpPIlHY Ajto
wogao P. vulgaris, B. subtilis i S. albus. HaiMeHL YyTIn-
BUMU 00 PoTokaHy Buasuauctb E. coli, P. fluorescens
i M. luteus. B. subtilis i M. luteus 6ynu 4yyTaMeBMm A0
Xnopodininta Ta EBKaninTa HacTOMKM.

AHmubakmepiliHa akmueHicmbe eKcmpakmie nazo-
His, 3i6paHux Ha | cmadii eezemayii. EKCTPaKTX NaroHis
V. corymbosum copTy bnyaskel, 3ibpaHi Ha | cTagii Bere-
Tauii Mann HEeBUCOKY aHTMOAKTepPiNHY aKTUBHICTb LWOA0
rPaMno3UTUBHUX i rpaMHeraTUBHUX HakTepilt (Tabn. 2).
HaliBuiy aHTMOaKTepiiHy aKTMBHICTb crnocTepiranv y
eKcTpakKTiB 3 80% BE wopao E.coli i P. vulgaris, wo Bigno-
Bifano piBHWO aHTUOGaKTepiliHOI aKTMBHOCTI npenapaty
Xnopooinint. EKcTpaktn 3 70% BE 6ynn edeKkTMBHUMMU
wopo P. vulgaris i B. subtilis. BogHWI eKCTPaKT NposBuB
HU3bKY aHTMBAKTEPINHY aKTMBHICTb. 3araiom, piBeHb aH-
TMHaKTEPINHOT aKTMBHOCTI €KCTPAKTIB MaroHiB, 3ibpaHmx
Ha | cTagii BereTauii, 6yB HUXKUYMM Bif, aHTMOAKTEpPINHOI
AKTUBHOCTI KOMepLiHMX Npenaparis.

AHmubakmepiliHa akmueHicmb eKcmpakmie nazo-
His, 3i6paHux Ha Il cmadii eecemayii. BogHWn eKcTpaKT
naroHis, 3ibpaHux Ha |l cTagji BereTauii, NposBUB Han-
BULLY aHTMBAKTepiliHy aKTMBHICTb wopno: B. subtilis, M.
luteus, P. fluorescens, P. vulgaris i S. albus (ta6bn. 2). E. coli
BMABMWIACh HEYYT/IMBOIO 4,0 BOAHOMO €KCTPaKTy. B. subtilis
BMABMIACL YYTAMBOIO [0 YCiX eKCTpaKTiB 3 BE. EKCTpak-
™ 3 20-50% BE 6ynn epektmBHuMM Wwopo P. fluorescens.
BucoKky aktuBHicTb woao M. luteus i S. albus npoasunmn
eKkcTpakTm 3 60-80% BE. YyTauBicTb A0 3a3HAYEHUX eKC-
TPAKTIB Yy BKa3aHMUX LUTamiB Byna BULLOIO, HiXK 40 KOmep-
LiMHMX Npenaparis, AKi 3aCTOCOBYBA/IMUCb Y AKOCTI pede-
PEHTHMX.

AHmubakmepiliHa akmueHicmbe eKcmpakmie nazo-
His, 3i6paHux Ha lll cmadii eecemayii. Bucokouytnnsu-

MM 00 eKCTpaKTiB naroHis 3 70% i 80% BE suasuauce P.
vulgaris i B. subtilis. BUCOKy aHTUOaKTepPiliHY aKTUBHICTb
MaB eKcTpaKT 3 50% BE woao P. vulgaris i M. luteus. An-
TMBaKTepiliHa aKTUBHICTb eKcTpakTiB 3 50-, 70-, 80% BE
LLLOAO YCiX AOCNIAMKEHUX WTamiB BakTepilt 6yna BULLOHO
BiJ, KOomepUiHUX npenaparis (oKpim LiunpoHekKcy).

MoMipHy YyTAUBICTb 40 €KCTPaKTiB naroHis 3 30-80%
BE npossunun E. coli, P. fluorescens, S. albus. HalHuKuy
AHTMOAKTEPIiHY aKTUBHICTb MaB EKCTPAKT naroHis 3 20%
BE wopno P. fluorescens, S. albus, P. vulgaris i M. luteus,
OCTaHHiIl 3 AKUX BMABMB MOMIPHY YyTAIMBICTb LWLOAO eKc-
TpakTiB i3 30- i 40% BE. [1o BOAHOro eKCTPaKTy YyTAUBOLO
BuABMAAck B. subtilis i He yytnmsoto E. coli.

AHmubakmepiliHa  aKmueHicmb  eKcmpakmie
nazoHie, 3i6paHux Ha IV cmadii eecemayii. Bucoky
QHTUOAKTEPINHY aKTMBHICTb BMSABMB €KCTPAKT MaroHis 3
80% BE wogo P. fluorescens i P. vulgaris, a wtamu rpam-
NO3UTUBHUX BaKTepil BMABUAM MOMIPHY YYTAMBICTb A0
[AHOrO eKcTpaKTy. EKcTpakTu naroHis 3 60-80% BE npo-
ABUIN BUCOKY aHTUBaKTEPiliHY aKTMBHICTb Woao S. albus,
eKcTpaKT 3 70% BE 6yB edektmBHU i woano M. luteus.
[o ekcTpakTiB 3 50-60% BE nomipHO uytamsum 6ynm
yCi rpamno3suntusHi 6akTepii, a Takox P. fluorescens i P.
vulgaris. E. coli byna nomipHO YyT/IMBOIO A0 EKCTPAKTIB 3
20-40% i 60% BE. [1o BOOHOrO €KCTPAKTY YyTAMBMMMW BUA-
BUAuUCb P. vulgaris i M. luteus, a NOMipHY YyTIMBICTb Manu
P. fluorescens, B. subtilis, S. albus.

BucHOBKW. EKCTPaAKTM NaroHiB NOXMHU BUCOKOPOCAOI
copty bayoxceli, BurotosneHi 3 60-80% BoAHMM eTaHO-
JIOM Manu BUCOKY aHTUBAKTEPIiHY aKTUBHICTb LLOAO YCiX
pocnigxeHux wramis: Escherichia coli, Bacillus subtilis,
Staphylococcus albus, Pseudomonas fluorescens, Proteus
vulgaris i Micrococcus luteus.

MepcnekTMBM nopanblunx AochifKeHb. EKCTpakTu
naroHiB NOXWMHU BUCOKOPOC/OI copTy bayoxrceli MoOXKHa
BBAXaTW NepPCNeKTUBHUMU ANA NOAANbLUNX JOCNIAXKEHD
NP1 BUIOTOB/IEHHI NiKapCbKMX GOPM 3 aHTMMIKPOBHO
AKTUBHICTIO.
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AHTUBAKTEPIAHA AKTUBHICTb EKCTPAKTIB MATOHIB VACCINIUM CORYMBOSUM L.

flBopcbKa I B., Bopo6eupb H. M., fiBopcbka H. i., dadyna P. B.

Pestome. MaroHun Vaccinium corymbosum mictatb 6arato 6ioakTnBHMX cnonyk (BAC), wo pobutb ix ocobanso
LiHHUMKW anAa GapmaLeBTUYHOrO Ta MegUYHOro 3actocyBaHHA. OcKinbku BmicT BAC 3anexuTtb Big copTy Ta dasum
PO3BUTKY, Ha AKil BiAOUPAETLCA POCMHHA CUPOBUHA, ANA AOCAIAKEHHA BYN0 06paHO PaHHBOCTUININI COPT NOXUHU
BUCOKopocnoi bayaskei, a cMpoBuHy (MaroHu) Bigdupanm Ha pisHMX eTanax ¢isionoriyHoro po3suTKy. Lei miaxig,
6yno po3pobaeHo ANnA BU3HaUYeHHA aHTMbaKTepiabHOT aKTUBHOCTI €KCTPaKTIB naroHiB V. corymbosum.

MaroHu V. corymbosum copty bayagykeir, 36upanu y dasax uitiHHaA (1), nnogoHoweHHs (I1), nicna nnogoHoweH-
Hsa (I11) i cTagii 3umoBoro cnokoto (1V), BucyliyBanum, nogpibHOBaAN A0 NOPOLLIKONOAIGHOrO CTaHy i 3 HUX roTyBaAu
BOAHI Ta BoAHO-eTaHONbHI (BE) eKcTpakTn metogom mauepauii. Lii ekcTpakTtv BunpoboByBanu wonao ix aHTMbak-
TepianbHOI Aii NPOTU My3eMHMX WTamiB rPaMMNO3UTUBHUX i TPaMHeraTUBHUX BaKTepii. K KOHTPOAb PO3YMHHMKA
BMKOPUCTOBYBA/IM €TaHOA Pi3HMX KOHLEHTPALiM, @ AK CTaHAAPTHWUIA NO3UTUBHUIN KOHTPOJIb — aHTUCENTUKM [eKacaH,
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PoTtokaH, EBKaninTa HacTosHKy, XnopodininT, LiunpoHeKc. BuKkopucToByBanu agantToBaHUi paHiwe meTog anoysii B
arapi 3 BUKOPUCTaHHAM MoaudiKauii 3a 4ONOMOroH JIYHOK i LUAIHAPUKIB.

JoBeneHo pi3Hy aHTMOaKTepiasibHY aKTUBHICTb EKCTPAKTIB: EKCTPAKTU MaroHis, 3ibpaHux Ha | etani BereTtau,i,
MasIn HU3bKY aHTMOaKTepiasbHY aKTUBHICTb LLLOAO0 rPaMMnO3UTUBHMX | FPAMHEraTUBHMX BaKTEpPil | HUXKYY NOPIBHAHO
3 KOMepLiNHMMKM NpenapaTamn. BogHWM eKCTpaKT naroHis, 3ibpaHux Ha Il eTani BereTau,ii, BUABNAB HABULLY aHTU-
6aKTepianbHy aKTUBHICTb Woao: B. subtilis, M. luteus, P. fluorescens, P. vulgaris Ta S. albus, ane He wopao E. coli. P.
vulgaris i B. subtilis BUABUAWUCA BUCOKOUYTIMBUMM 10 €KCTPAKTIB NaroHis 3 70% i 80% BE (IIl cTagis); ekcTpakT 3 50%
BE maB BMCOKY aHTMbaKTepianbHy aKTUBHICTb Woao P. vulgaris Ta M. luteus; aHTMbaKTepianbHa aKTUBHICTb eKCTpa-
KTiB 3 50-, 70-, 80% BE BifiHOCHO BCiX AOCNIAMKEHMX WTamiB H6aKTepiit Byna BULLO, HiK KOMepLiMHMX Npenapartis
(Kpim LimnpoHeKcy). EKcTpakT naroHis 3 80% BE (IV cTagia BereTauii) BUSBUB BUCOKY aHTMBAKTepiasibHy aKTUBHICTb
wopo P. fluorescens i P. vulgaris, a WuTamu rpamno3nTUBHUX BAKTepPili — NOMIpHY YyT/IMBICTb A0 HbOTO.

EKCTpaKT1 NaroHis IOXMHU BUCOKOPOCOi copTy bayaskei, surotoeneHi 3 60-80% BOAHWM €TaHO/IOM, Masn BU-
COKYy aHTMbBaKTepiaNbHy aKTUBHICTb woao Escherichia coli, Bacillus subtilis, Staphylococcus albus, Pseudomonas
fluorescens, Proteus vulgaris i Micrococcus luteus, TOMy iX MOXKHa BBakaTu NePCNEKTUBHUMM 1A NOAA/bLUNX [0-
CNiayKeHb Yy BUPOOHUUTBI HOBMX NiKiB.

Knwouosi cnosa: Vaccinium corymbosum copt bayaskei, aHTubaKTepiiiHa akTUBHICTb

ANTIBACTERIAL ACTIVITY OF EXTRACTS OF VACCINIUM CORYMBOSUM L. SHOOTS

Yavorska H. V., Vorobets N. M., Yavorska N. Y., Fafula R. V.

Abstract. Shoots of Vaccinium corymbosum contain rich bioactive phytochemicals, which makes them particularly
valuable for pharmaceutical and medical applications. Since the content of bioactive compounds depends on the
variety and the phase of development at which plant raw materials are selected, the Bluejay variety of highbush
blueberry with early fruit ripening was selected for research, and the raw materials (shoots) were choosed at different
stages of vegetation. This new approach was developed to determine the antibacterial activity of V. corymbosum
shoot extracts.

Shoots of V. corymbosum cv. Blujay, collected in the phases of flowering (l), fruiting (1), after fruiting (Ill) and the
stage of winter dormancy (IV), dried, ground to a powdery state, and aqueous and aqueous ethanol (AE) extracts
of various concentrations were prepared from them by maceration method. This crude extract was subjected to
antibacterial activity against museum strains of gram-positive and gram-negative bacteria. Ethanol of various con-
centrations was used as solvent control, as well as antiseptic drugs Decasan, Rotocan, Tinctura Eucalypti, and Chlo-
rophyllipt, Cipronex (ciprofloxacin) were used as standard positive controls. The agar diffusion method as adapted
earlier using in modification by the wells and cylinders was used.

The different antibacterial activity of the extracts has been proved: Extracts of shoots collected at the | stage of
vegetation had low antibacterial activity against gram-positive and gram-negative bacteria, and lower compared to
commercial preparations. The aqueous extract of shoots collected at the Il stage of vegetation showed the highest
antibacterial activity against: B. subtilis, M. luteus, P. fluorescens, P. vulgaris and S. albus, but not for E. coli. P.
vulgaris and B. subtilis were highly sensitive to extracts of shoots with 70% and 80% AE (Il stage); the extract with
50% AE had high antibacterial activity against P. vulgaris and M. luteus; antibacterial activity of extracts with 50-, 70-,
80% AE against all tested bacterial strains was higher than commercial drugs (except Cipronex). Shoot extract with
80% AE (IV stage of vegetation) showed high antibacterial activity against P. fluorescens and P. vulgaris, and strains
of gram-positive bacteria showed moderate sensitivity to it.

Extracts of high-growing blueberry shoots of the Bluejay variety, made with 60-80% aqueous ethanol, had high
antibacterial activity against Escherichia coli, Bacillus subtilis, Staphylococcus albus, Pseudomonas fluorescens,
Proteus vulgaris and Micrococcus luteus, so they can be considered promising for further research in the manufacture
of new drugs.

Key words: Vaccinium corymbosum variety Bluejay, antibacterial activity.
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