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BUBYEHHS] AHTUMIKPOBHOI AKTUBHOCTI
CUPOBHMHH LIMHIi BATOHYEHOI (ZINNIA
ELEGANS JACQ.)

Ipuna Tyny0, Hania Bypna

HanionanbHnii papManeBTHYHNN yHiBepcHTeT

Beryn

s poboTa € JOTIYHUM TPOTOBKEHHIM JTOCIIIKCHHS
CHPOBHHH IHHIT BUTOHYeHOT (Zinnia elegans Jacq., poauna
aiictpoBi (Asteraceae), ska Oyna Hamu posmoyara y
nomnepenHix poOOTax, NPHUCBIYEHUX (PITOXIMIYHOMY
BUBYCHHIO [1-2]. JIns BceOiyHOrO Ta MOTNIHOJICHOTO
BUBUCHHS L€l POCIMHU AOLUILHAM OYJIO TPHCBATHTH
yBary BugaM (papMakoJIOTiYHOI aKTHBHOCTI.

3 orysAmy JIiTepaTypH BiJOMO, IO IPEeICTABHUKAM
poay umHis (Zinnia L.) mpuramaHHa aHTUMIKpOOHA Ta
npoturpubkoBa  akTuBHiCTH  [3-4]. 3okpema
3aKOPIOHHUMH HAYKOBIIIMH TOCITI/DKCHI aHTUMIKpOOHi
BJIACTHBOCTI €THJIALICTATHUX TA TeKCAHOBHX €KCTPAKTIB i3
cupoBHHHM IMHIT epyancbkoi (Zinnia peruviana (L.) L.).
BcTaHoBieHO 1X BUpakeHy aHTHMIKpOOHY aKTHBHICTH 110
BigHomennio o Staphylococcus aureus ATCC 43300,
Pseudomonas aeruginosa ATCC 27853, Listeria
monocytogenes CLIP 74910, Escherichia coli ta Bacillus
cereus [5]. Takoxx mpoBeAEHI IHII JOCIIMKEHHS MO0
BUBYCHHS alleTOHOBHX CKCTPAKTiB JIUCTS, KBITOK Ta
KOpEHIB NHWHII mepyaHChbKoi. Bu3HaueHO, Mo HaHOUIBII
e(pEeKTHBHIM EKCTPaKTOM, IO HPOSBISB BHPAXCHY
AHTUMIKpOOHY aKTHBHICTb, OYB €KCTPAKT KOpEHiB [6].

KpiMm Toro, Oymm mpoBeneHi HOCHiIKEHHS
€TaHOJIbHUX EKCTPAKTiB 3 JIMCTA LUWHII BUTOHYEHOI Yy
PI3HUX KOHIICHTPAIISX 00 MPUTHIYCHHS POCTY AEIKUX
rHITicHUX TpubiB [7]. Pesymbratu € oGHamidTHBUMH,
TOMY aKTyaJbHHM € TIPOBEJEHHS OUIbII JIETaIbHOTO
BUBUEHHS aTHMIKPOOHOi aKTHUBHOCTI pI3HMX BHIIB
CHPOBUHH IMHIT BUTOHUEHOT.

MeTor po6oTH OyJ0 BUBYCHHS aHTHMIKPOOHOT
AKTUBHOCTI CHPOBHHY LIMHIT BUTOHYCHOT.

Marepiajiu Ta MmeToAN
J11s1 mpoBeIeHHS eKCIIEPUMEHTY BUKOPHCTOBYBAIIN TPABY,
JIACTS, KBITKM Ta cTeOna IWHII BUTOHYEHOI, SKI
3aroToBisU 'y (asi upitiHHg B YkpaiHi (XapkiBcbka
obnacte) y cepnni 2021-2022 p. CupoBuHa npencTaBIsie
coboro cyminr coptiB Kapycens ta PoxxeBuii OpisianT.

Jnst  npoBeAeHHS  €KCIIEPUMEHTY  HaBaXKKY
3/[piOHEHOT Ha MOPOIIOK CHPOBHHHU BMIILIyBaJIM B KOHIUHY
KoNOy 1 JojaBajM eKcTpareHT (Boja Ta eTaHoN pi3HOl
KoHIEeHTpalii). CIiBBiIHOIICHHS CHPOBHHA : €KCTPAreHT —
1 : 5. HacroroBanmu nporsiroM | ToguHU Ipu KiIMHATHIN
TeMIeparypi, Jani BUTSATU binpTpyBaIH Ta
KOHLIEHTPYBAJIM JI0 TYCTHX €KCTPAKTIB.

MixkpoOiosoriyHi JOCIHIiKeHHsT OyJIn poBeeH
y maboparopii Gioximii Ta 6iotexnonorii Y «IHCTHUTYT
MikpoOionorii Ta imynomorii im. ILI. MeunukoBa
HAMHYVY».
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VY BiamoBigHOCTI 0 pexomennanii BOO3 mus
OILIHKA aKTHUBHOCTI IIperapaTiB BHKOPHUCTOBYBAJH TECT-
mrramu Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922, Pseudomonas aeruginosa ATCC
27853, Bacillus subtilis ATCC 6633, Proteus vulgaris
ATCC 4636, Candida albicans ATCC 885/653. Mikpo6xe
HaBaHTaXKEHHs cKkaanano 107 MikpoOHUX KITHH Ha 1 M
CepelloBHIA 1 BCTAaHOBIIOBAlacia 3a  CTAaHIApTOM
McFarland. To poGotn Gpanu 18-24-romuHHy KYJIbTYpPY
Mikpooprasi3mi. i1 AOCHiIKeHh BUKOPHCTOBYBAIH
arap Mromepa-XiHTOHa.

Metox mudysii mpemapaTy B arap IPOBOAWIH
CKOJIOISI3AMID». Busnauenns aHTHOaKTepiabHOL
aKTMBHOCTI MPOBOAMJIM Ha JBOX MIapax IIUIBHOTO
MOXXMBHOTO CEpPENOBHUINA, SIKE OYyJO PO3JIHMTE B YallK{
[etpi. B HWXHBOMY IIapi BUKOPUCTOBYBAJIH «TOJIOIHI» HE
3acisHi cepenoBuIna (arap-arap, Boja, coii). HukHii map
NPEJCTaBISIB COOOI0 MiJUIOKKY BHUCOTOIO 10 MM, Ha Ky
CTPOTO TOPU3OHTAILHO BCTAHOBIIIOBAIN 3-6 TOHKOCTIHHUX
OWTiHApA 3 HepKaBitovoi cram gaiamerpom 8 MM i 10 Mm
3aBBHIIKK. HaBKOJIO HIJTIHIPIB 3aUBad BEpXHIN Iap,
SKMHH  CKJIaJaBcsi 3  IIOKMBHOTO  arapu30BaHOTO
CepellOBUILA, PO3ILIABIEHOTO Ta 0XonomkeHoro 1o 40°C,
B SIKC BHOCWJIM BiINOBIZHUI CTaHIApT NOOOBOI KyJIbTYpH
TecT-MikpoOa. [lomepemnpo, BepxHiii map mobpe
HepeMilryBaii /0 YTBOPEHHs onHopiaHoi Mmacu. Ilicis
3aCTHI'aHHS [WIHIPU CTEPHIBHUM MIHLIETOM MpUOUpau
1 B JyHKH, II0 YTBOPWJINCS, NMOMILIAIH TIpernapar, sSKuii
JIOCHIKYBAJIX 3 ypaxyBaHHAM Horo 06’ emy (0,3 mu).

O0’eM cepeloBHIIa JJIsI  BEPXHBOTO APy
konmBaBcs Big 14 mo 16 M. Yamkwu niacymrysamu 30-40
XB IIPH KIMHATHI} TeMIIepaTypi Ta CTAaBIIIN B TEPMOCTAT Ha
18-24 ron.

[Ipu omiHIOBaHHI aHTUMIKPOOHOI AaKTHBHOCTI
3aCTOCOBYBAJM TaKi KPHUTEPii: BIICYTHICTh 30H 3aTPUMKH
POCTY MIKpOOpraHi3MiB HAaBKOJIO JIyHKH, a TAKOX 30HHU
3arpuMkH 10 10 MM BKa3zyBajM Ha Te, IO MIKPOOPraHi3M
HE 4YyTJIMBHH /O TIpenapary; 30HH 3aTPUMKH POCTY
niamerpom 10-15 MM BkadyBaiM Ha Mally YyTJIMBICTh
KyJIbTYpH JI0 IIpenapary; 30H| 3aTPUMKH POCTY J1aMETPOM
15-25 MM pO3WIHIOBAIM SK TOKAa3HUK YYTJIMBOCTI
MIKpOOpraHi3My JI0 Hpenapary; 30HH 3aTPUMKH DOCTY,
JiaMeTp SIKMX MePeBHIIYBaB 25 MM, CBIIYMIN TIPO BUCOKY
YyTIUBICTH MIKPOOpPraHi3My Ji0 npemnapary [8].

Jst OUIBIIT JIETAIBHOTO OCITKEHHS
AHTUMIKPOOHOT aKTHBHOCTI 3pa3KiB CHPOBUHH IIHHIi
BUTOHYCHOI JUIS  TOPIBHAHHA  AKTHBHOCTI  TaKOX
BCTAHOBJIIOBAJIM aHTHMIKPOOHY aKTHBHICTH mpenapary
XopodiminTt, sSKuid € BIIOMHM aHTHOAKTEpiaJbHHM
3aco00oM.

Pe3ynbTaTn T2 00roBOpeHHs

Pesynbratu BU3HAYEHHS AQHTUMIKPOOHOT
AKTMBHOCTI CHPOBHHH LIMHIi BATOHYEHOI HaBe/IEHO y TalJI.
1. Sk BugHO 3 TabmuIi 1, MO EKCTPAKTIB 3 TpaBH, JHCT,
KBITOK Ta cTeben, ojepxaHux 96 % eTaHojoM, 3HaYHOIO
Mipol0 MposIBIUIM 4yTauBicTh Staphylococcus aureus,
Bacillus subtilis Ta Escherichia coli. Kpim Toro, cnix
3a3Ha4YMTH, L0 30HU 3aTpUMKH pocty Bacillus subtilis minx
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JIEI0 €KCTPAaKTy 3 KBITOK Oydu HAa OJHOMY piBHI 3
Xaopodiminrom.

[Ilo10 eKCTpakTiB CHPOBHHU NUHIT BUTOHYCHOI,
onepxxanux 70 % eraHoNIOM, TO HalO1IbIII 30HHM 3aTPUMKHU
pocty Bigmiuanucs y Staphylococcus aureus, npu oMy

BOHU BIJIOBiTa AiaMeTpy 30H 3aTPUMKH POCTY,
OJIIepKAHUX IIiJ] BILTMBOM XJIOpodiminTy.

Tabuuus 1. AHTUMIKPOOHA AKTHBHICTB 3pa3KiB CHPOBMHHU IMHii BUTOHYEHOI

CupoBuHa, 3 Hiametpu 30H 3aTpuMKH pocTy B MM (M £ m) (p < 0,05), n=3
HK:;COTEZI P;\szm Staphylococcus | Escherichia Proteus Pseudomonas Bacillus Candida
aureus coli ATCC vulgaris aeruginosa subtilis albicans ATCC
ATCC 25923 25922 ATCC 4636 | ATCC 27853 | ATCC 6633 885-653
ExctparenT — 96 % etanon
Tpasa 20, 20, 21 17,17,18 15, 15, 16 14, 16, 15 20, 20, 20 13, 14, 14
Jlucrs 20, 21, 20 18, 19, 19 15, 14, 14 16, 15, 14 19, 20, 20 14, 15, 14
Kgitkn 21, 20, 20 20, 20, 19 15, 15, 15 15, 16, 16 21,21, 22 12, 13,13
Crebma 20,21, 21 18, 18, 19 14, 15, 15 14, 14, 15 19, 20, 20 12,13, 14
Exctparent — 70 % etanon
Tpasa 20, 19, 20 17, 16, 17 15, 16, 15 16, 15, 16 18, 17,17 15, 15, 15
Jlucrs 20, 20, 19 17,18, 18 15, 15, 15 16, 16, 15 18, 18, 17 16, 16, 15
KBitkn 21, 20, 21 18, 18, 17 15, 15, 14 15, 14, 15 17,19, 18 15, 14, 16
Crebma 20,19, 20 17, 16, 17 14, 15, 16 16, 15, 15 17,18, 18 16, 14, 16
Exctparent — 40 % etanon
Tpasa 18, 18, 19 14, 14,15 12, 13,13 13, 13, 12 17,18, 17 14,15, 14
Jlucta 19, 19, 19 15, 16, 16 13,13, 14 13, 14, 13 18, 17,18 14,13, 14
KBitkn 18, 19, 18 16, 15, 15 13,14, 14 12, 13,13 18, 18, 17 14, 14, 13
Crebia 18, 19, 19 15, 15,15 13, 14,13 14,12, 13 17,18, 17 13,14, 14
ExctparenT — Boza
Tpasa 12,12,13 pict pict pict pict pict
Jucrs 14,13, 13 pict pict pict pict pict
KsiTkn 14,12, 13 pict pict pict pict pict
Crebna 12, 13,13 pict pict pict pict pict
Xnopodimnr 20, 19, 20 14, 15, 14 pict pict 22,21,21 15, 14, 15
PO3YHH
CIIUPTOBUM

CTOCOBHO aKTHBHOCTI €KCTPAKTiB, ofepkaHux 40
% eraHolOM, TO BOHHM IIOCTYHAJMCS EKCTPaKTaM,
oaepxxanuM 70 % ta 96 % eTaHONOM, OJHAK TAKOX A0 iX
nii O6ynam wytnueumu Staphylococcus aureus ta Bacillus
subtilis. Cxig BiamiTHTH, IO 30HH 3aTPUMKH POCTY
Bacillus subtilis 6yaun Ha omHomMy piBHI SK Mg i€t
€KCTPaKTiB, ofiepkanux 70 % eTaHoIOM, TaK 1 OIep)KaHUX
40 % etaHOIOM.

Ha Bigminy Bix XmopodiminTy mo aii eKCTpakTiB,
onepxkanux 96 % ta 70 % eTaHONIOM, TaKOX MPOSBISIIN
gytnuBicts Proteus vulgaris Ta Pseudomonas aeruginosa.
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Momo ekctpakriB, oxepkanux 40 % eraHONOM, TO i
MiIKpOOPTaHi3MH HMPOSBILLIA My Yy TIHBICTb.

BoHi eKCTpaKkTH CHPOBMHY IIMHIT BUTOHYEHOT 5K
aHTUMIKpOOHI 3acobm Oynam HeepeKTHBHMMHU. Maiy
4y TIMBICTh 110 1X Aii nposiBuB Staphylococcus aureus. Yei
iHIII MiKpoopraHizMu Oynu HE YyTIUBUMH IO BOJHHX
eKCTPaKTiB, OJiep)KaHUX 3  JIOCHIPKYBaHUX  BHIIB
CHPOBHHH IMHIi BUTOHYEHOI.

OTxe, SK MEPCIEKTUBHI JiKapChKi 3aCO0M MOKHA
PO3TIIAAaTH €KCTPAKTH 3 TPaBH, JIUCTA, KBITOK Ta cTeben
MHIT BUTOHYEHOT, siKi ofeprxkani 70 % Tta 96 % eTaHOIOM.
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BucHoBkH

Y pesymeTaTi TpOBENEHUX MOCHIKEHb BCTAHOBIICHO
AQHTUMIKPOOHY aKTUBHICTh €TAHOJIBHUX EKCTPAKTIB TPABH,
JIMCTA, KBITOK Ta creben nuHii BuToHYeHOi. Ha ocHOBI
MPOBEICHOT0 CKPHHIHTY BHU3HAYECHO HANOUIBII JOIUIBHI
eKCTpareHTH Uil OTPUMaHHS JIiKapchkux 3aco0iB — 70 %
Ta 96 % eranou. 1li qaHi MOXYTh BUKOPHUCTOBYBATHCS Y
MOJANBIIOMY TIpH  po3poOIli  HOBHUX  BITYM3HSHHUX
JKapChKUX 3aC00iB.

Study of antimicrobial activity of Zinnia elegans raw
materials

Tulub 1., Burda N.

Introduction. This work is a logical continuation of the
study of raw materials of Zinnia elegans Jacq., Asteraceae
family, which we started in previous works devoted to
phytochemical study. For a comprehensive and in-depth
study of this plant, it was appropriate to pay attention to
the types of pharmacological activity. From a review of
the literature, it is known that representatives of the genus
Zinnia L. have antimicrobial and antifungal activity. In
particular, foreign scientists investigated the antimicrobial
properties of ethyl acetate and hexane extracts from
Zinnia peruviana (L.) L. raw materials. Their pronounced
antimicrobial activity against Staphylococcus aureus
ATCC 43300, Pseudomonas aeruginosa ATCC 27853,
Listeria monocytogenes CLIP 74910, Escherichia coli
and Bacillus cereus was established. Other studies have
also been carried out on the study of acetone extracts of
leaves, flowers and roots of Zinnia peruviana. It was
determined that the most effective extract, showing
pronounced antimicrobial activity, was the root extract. In
addition, studies of ethanolic extracts from the leaves of
Zinnia elegans in various concentrations were conducted
to inhibit the growth of some putrefactive fungi. The
results are encouraging, therefore it is urgent to carry out
a more detailed study of antimicrobial activity of various
types of Zinnia elegans raw materials. The aim of the
work was to study the antimicrobial activity of the raw
material of Zinnia elegans. Materials and methods. For
the experiment, we used herb, leaves, flowers and stems
of Zinnia elegans, which were harvested in the flowering
phase in Ukraine (Kharkiv region) in August 2021-2022.
The raw material is a mixture of Karusel and Rozhevyi
briliant varieties. To carry out the experiment, a weight of
raw material crushed into powder was placed in a conical
flask and an extractant (water and ethanol of different
concentrations) was added. The ratio of raw materials:
extractant is 1:5. It was insisted for 1 hour at room
temperature, then the extracts were filtered and
concentrated to thick extracts. In accordance with WHO
recommendations, test strains of Staphylococcus aureus
ATCC 25923, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis
ATCC 6633, Proteus vulgaris ATCC 4636, Candida
albicans ATCC 885/653 were used to evaluate the
activity of the drugs. The microbial load was 107
microbial cells per 1 ml of medium and was determined
according to the McFarland standard. An 18-24-hour
culture of microorganisms was used for work. Muller-
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Hinton agar was used for research. The method of drug
diffusion in agar was carried out by "wells". When
evaluating antimicrobial activity, the following criteria
were used: the absence of growth retardation zones of
microorganisms around the hole, as well as retardation
zones up to 10 mm indicated that the microorganism is
not sensitive to the drug; zones of growth retardation with
a diameter of 10-15 mm indicated low sensitivity of the
culture to the drug; zones of growth retardation with a
diameter of 15-25 mm were considered as an indicator of
the sensitivity of the microorganism to the drug; zones of
growth retardation, the diameter of which exceeded 25
mm, indicated the high sensitivity of the microorganism
to the drug. For a more detailed study of the antimicrobial
activity of samples of Zinnia elegans raw materials, the
antimicrobial activity of the drug Chlorophyllipt, which is
a well-known antibacterial agent, was also determined to
compare the activity. Research results. Staphylococcus
aureus, Bacillus subtilis, and Escherichia coli were
largely sensitive to extracts from herb, leaves, flowers,
and stems obtained with 96% ethanol. In addition, it
should be noted that the growth retardation zones of
Bacillus subtilis under the influence of flower extract
were at the same level as Chlorophyllipt. As for the
extracts of Zinnia elegans raw material obtained with
70% ethanol, the largest zones of growth retardation were
noted in Staphylococcus aureus, while they corresponded
to the diameter of the growth retardation zones obtained
under the influence of Chlorophyllipt. Regarding the
activity of the extracts obtained with 40% ethanol, they
were inferior to the extracts obtained with 70% and 96%
ethanol, but Staphylococcus aureus and Bacillus subtilis
were also sensitive to their action. It should be noted that
the growth retardation zones of Bacillus subtilis were at
the same level both under the influence of extracts
obtained with 70% ethanol and those obtained with 40%
ethanol. Unlike Chlorophyllipt, Proteus vulgaris and
Pseudomonas aeruginosa were also sensitive to the action
of extracts obtained with 96% and 70% ethanol. As for
the extracts obtained with 40% ethanol, these
microorganisms showed low sensitivity. Aqueous extracts
of Zinnia elegans raw materials were ineffective as
antimicrobial agents. Staphylococcus aureus showed little
sensitivity to their action. All other microorganisms were
not sensitive to aqueous extracts obtained from the
studied species of Zinnia elegans raw materials.
Therefore, extracts from herb, leaves, flowers and stems
of Zinnia elegans, which are obtained with 70% and 96%
ethanol, can be considered promising medicinal products.
Conclusions. As a result of the conducted research, the
antimicrobial activity of ethanolic extracts of herb, leaves,
flowers and stems of Zinnia elegans was established. On
the basis of the screening, the most appropriate
extractants for obtaining medicinal products were
determined - 70% and 96% ethanol. These data can be
used in the future in the development of new domestic
medicines.

Keywords: Zinnia elegans, raw materials, antimicrobial
activity
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