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Kanenmyna nexapcrtBennass (Calendula
officinalis L.) sBnsieTcs omHMM W3 HambOojee
MOMYJIAPHBIX OPUIIMHAIBHBIX pacTeHuil B Poc-
cuiickoit Deaepannn U B 3apyOeKHBIX CTPaHAX.
[IInpoknii CHEKTp NMPUMEHEHUs JAHHOTO pac-
TEHUS OOYCJIOBIIMBAIOT KapOTHHOWBI, (IaBO-
HOM/IbI U CAallOHUHBI, BHOCS BKJIAJl B CyMMapHOe
TEpareBTUUYECKOE IEHCTBUE ChIPbS, U PUTOIPE-
MapaToB HOIOTKOB.

B mactosmelr pabore oOcCyxmaroTcs pe-
3yJbTaThl CPABHUTEIBHOIO HCCIIEOBAHUS aH-
TUMUKPOOHOM aKTMBHOCTU BOJHOTO U CIHp-
TO-BOJIHBIX M3BJICUEHUN U3 LIBETKOB HOTOTKOB.
Onpenenenre MUHUMAIbHONW HMHTHOUpYIOLIEH
koHuentpauun (MUK) mpoBonunu ¢ momo-
IIBI0 METO/IAa JBOMHBIX CEPUIHBIX PA3BEACHUN
B OynboHe. B kauecTBe TE€CTOBBIX KYNIBTYp HC-
MOJIb30BAJIM  CJIEAYIOIINE MUKPOOPTaHU3MBbI:
Bacillus cereus, Candida albicans, Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus
aureus. VlccnenoBanue mokasajio, 4To Hanbo-
Jee IIUPOKUM CIEKTPOM aHTUOAKTepuaIbHOU
AKTUBHOCTH OO0JIaJ]aeT HACTOM IIBETKOB HOT'OT-
koB. B orHomenuun Pseudomonas aeruginosa
Haubosee AaKTUBHBIM IpEnapaTtoM sBIsSETCS
Hacroiika (1:10) va 70% cnupre, B OTHOLIICHUHN
Escherichia coli enuHCTBEHHBIM IpENapaToM,
MPOSIBUBILIUM AHTUMHUKPOOHYIO AaKTHBHOCTb,
SBJISIETCS HACTOM LIBETKOB KaJIGHIYNbI, B OT-
HommeHun Bacillus cereus HauOONBIIYIO aK-
TUBHOCTH MPOSBUIIN HACTOMKA LIBETKOB HOTOT-
koB (1:5) Ha 70% coupTe U KUIKUN IKCTPAKT
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Pot marigold (Calendula officinalis L.) is
one of the most popular medicinal plants in the
Russian Federation and abroad. The wide range
of pharmacological activity of this medicinal
plant is determined by carotenoids, flavonoids,
saponins. These biologically active substances
give total therapeutic effect of flowers of Ca-
lendula officinalis and medicines on base of pot
marigold.

This paper discusses the results of com-
parative investigations for a determination of
antimicrobial activity of aqueous and aque-
ous-alcoholic extracts from pot marigold flow-
ers. Detection of the minimum inhibitory con-
centration (MIC) was carried out by using the
method of double serial dilutions in broth. The
following microorganisms were used as test
cultures: Bacillus cereus, Candida albicans,
Escherichia coli, Pseudomonas aeruginosa and
Staphylococcus aureus. The study showed that
the widest spectrum of antibacterial activity has
water extract of pot marigold flowers. As for
Pseudomonas aeruginosa the most active med-
icine is tincture (1:10) with 70% alcohol. As for
Escherichia coli the only phytopharmaceuti-
cal — water extract of marigold flowers, reveals
antimicrobial activity. Against Bacillus cereus
the most effective properties was indicated for
tincture (1:5) with 70% ethanol and the liquid
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(1:2) ma 70% cnupre, B otHOmeHnn Candida
albicans HanOOMBIIYI0 aKTUBHOCTH IPOSBUIIA
Hactorika (1:10) na 70% crnmpre.

KiroueBble c10Ba: KajeH yJla JIeKapCTBEH-
Hasi, Calendula officinalis L., uBeTku, HaCTOM,
HACTOMKa, KUAKUH 3KCTPAKT, aHTUMUKPOOHas
AKTUBHOCTD.

BBenenne. M3BecTHO, 4TO (hIaBOHOUIBI
UTPAIOT BEAYIIYIO POJib B (JOPMUPOBAHUH BaXK-
Helmux (apmakoTepaneBTHYecKux 3(h(heKToB
JICKApCTBEHHBIX PACTEHUN: aHTUMHUKPOOHOTO,
JMYPETUYECKOro, MPOTHBOBOCIAIUTEIBHOTIO,
MIPOTUBOBUPYCHOTO, >KETYETOHHOTO, CIIa3MO-
autudeckoro u ap. [1, 2]. bnaromaps Hamu-
YMI0O B KaJCHIYNE JIEKApCTBEHHOH (HOTOTKH)
(Calendula officinalis L.) ¢dbmnaBoHOHIOB Kak
BAKHEUILEH IPyNIbl JEHCTBYIOUX BEIIECTB,
CBIPbE JTAHHOTO PACTEHMS O(QUIMHAIBHO MPH-
MEHSeTCSd KaK aHTHCENTHYECKOE U MPOTHUBO-
BOCHAJIUTENbHOE CpencTBo [2, 3]. s mupoko
M3BECTHBIX (PUTOIpEnapaToB Ha OCHOBE KaJleH-
Iynbl iekapcTBeHHoH («durorenaromny, «lpyn-
HoM cOop Ne 4y, «Kanednon», «Putoneppom»
«Porokan», ma3b «Kanenayna», ceeun «Kanen-
nynay, «Hactoiika kanenayna») oTMedaercs
TepaneBTuyeckas 3(P(GEeKTUBHOCT, M OTHOCH-
TeJibHAs 0€30MaCHOCTb.

HNmeHHo 1o 310 npuyYMHE, HAa HAIl B3IV,
6 nacmosauyee épema HaOIIIOAETCS HOBBIH BU-
TOK aKTMBHOCTH HCCIIEOBAHUHN MO M3YUYCHHUIO
AHTUMUKPOOHBIX CBOWCTB KaJICHAYJBI JIEKap-
cTBEeHHOH [4-9].

MHOroYUC/IeHHbIE COBPEMEHHbIE ITyOIIn-
Kallui 3apyOeHBIX AaBTOPOB CBHJIETEILCTBY-
0T 00 aHTMMHUKPOOHBIX CBOMCTBAaX pacTCHUs
00pa3LoB KaJeHyIbl JEKAPCTBEHHOM, MPOU3-
pacratromux B bpazuinuu, [lakucrane, Nuauu,
Wpaxe [4-9].

OOHapy’keHO, YTO BOAHOE U3BJICUCHUE Ka-
JICH]TYJbI IPOSIBIISICT BBIPAKCHHYIO aHTHOAKTe-
PpHATBHYI0 AKTUBHOCTB ITPOTHB TAKKX YHTEPOIIa-
TOTeHHBIX OakTepuil, Kak Salmonella, Shigella
dysenteriae, Shigella flexneri, Shigella sonnei
u Escherichia coli, 0cOOEHHO B KOHIICHTpaIUU
100 pr/mn [7]. Yka3aHHble BO30yAUTENU OBLIN
B3STHI B KOHLIEHTparusx 25 pr/mi, 50 pr/min u
100 pr/mmn. O6beKkTOM CpaBHEHHS (KOHTPOJIEM)
aBisuics anTuonoTuk «lledoran» B noze 10 pr/

extract (1:2) with 70% alcohol. In case of Can-
dida albicans, tincture (1:10) with 70% alcohol
exhibited the highest activity.

Keywords: pot marigold, Calendula offic-
inalis L., flowers, infusion, tincture, liquid ex-
tract, antimicrobial activity.

Introduction. Flavonoids are well known
to have a significance in the forming the most
important pharmacological effects of medicinal
plants: antimicrobial, diuretic, anti-inflamma-
tory, antiviral, choleretic, spasmolitic activ-
ities [1, 2]. Due to the contents of flavonoids
in pot marigold flowers (Calendula officinalis
L.) as a leading group of biologically active
compounds (BAC), the herbal materials of this
plant officially used as an antiseptic, anti-in-
flammatory medicines [2, 3]. For well-known
phytopreparatons on the basis of pot marigold
(«Phytohepatol», «Pectoral tea no. 4», «Cale-
phlonum», «Phytonephrol», «Rotocanumy,
ointment «Calendulay, suppositories «Calen-
dula», «Calendula tincturey) the therapeutic ac-
tivity and relative safety are marked.

For that very reason, in our opinion, at pres-
ent there is a new stage of the research on the
investigation of pot marigold antimicrobial ac-
tivity [4-9].

A lot of modern publications describe that
foreign scientists were studied antimicrobial
properties of plant samples of herbal materi-
als growing in Brazil, Pakistan, India and Iraq
[4-9].

It has been found that water pot marigold
extract exhibits expressed antibacterial activity
against enteropathogenic bacteria such as Sal-
monella, Shigella dysenteriae, Shigella flexneri,
Shigella sonnei and Escherichia coli, particu-
larly at a concentration of 100 pg/ml [7]. These
pathogens were studied at the concentrations
of 25 pg/ml, 50 pg/ml and 100 pg/ml. The ob-
ject of comparison (standard) was an antibiotic
“Tsefotan™ at a concentration of 10 pg/ml. It is
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M. Baxkno ykasarse, uro Shigella sonnei 6bl1a
HanOosee YyBCTBUTEIbHA BO BCEX M3y4aeMbIX
KOHIIEHTPAIHSIX, IIPOSIBUB MAKCUMAJIbHO BBICO-
KYIO 30HY 33JI€p>KKH pocTa (23 MM) B KOHILIEH-
tpauu 100 ur/mn Ha done «lledorana» (3ona
3a/IepKKU pocta 16 MM), B3STOrO B 3HAYECHUU
10 pur/mn. Konuentpanus 25 ur/mi BbISIBUIIA
MEHee BBIPAKEHHYIO aKTHBHOCTH MTPOTUB BCEX
OaKkTepHaIbHBIX HU30JIATOB, UCKIIOUas Shigella
sonnei, KOTOpas 1a)xe B yKa3aHHOM KOJIMYECTBE
II0Ka3aja 30Hy 3aaepkku pocta B 20 mm. MH-
TEPECHO, YTO AHTUMHUKPOOHAS aKTUBHOCTH JJIsI
Bcex BO30ynuTeneil B kKoHueHTpauuu 50 pr/mi
TaK)Ke OKa3ajach COMOCTABUMOW K TaKOBBIM
s dekram antubOuotuka «lledoranay. 3naue-
HUSL 30HBI 33JICP)KKU POCTa B KOHIEHTPAILIUU
50 ur/mn qoist Salmonella, Shigella dysenteriae,
Shigella flexneri, Shigella sonnei u Escherichia
coli cocraBunu 10 mm, 13 My, 15 MM, 21 MM,
15 MM COOTBETCTBEHHO Ha (POHE KOHTPOJIBHOTO
anTrOnoTHKa B 03¢ 10 pr/min (9 mm, 17 mm, 22
MM, 16 MM, 18 MM cooTBeTCcTBeHHO) [7]. B 3TOM
CBSI3M, MO)KHO PEKOMEH/IOBaTh IMperaparbl Ka-
JICHIYJIbI TIPU JICYCHUU KHINCUHBIX MH(EKIIMHA
JTAHHOW 3THOJIOTHH.

W3yuenne BOAHOIO, AIETOHOBOTO U Me-
TQHONBHOTO  W3BIICUEHUH  CBEKUX  IIBET-
KOB HOTOTKOB B OTHOIICHHHM TISITH Oak-
tepuit:  Staphylococcus — aureus, Bacillus
cereus, Escherichia coli, Klebsiella spp. n
Pseudomonas aeruginosa nokasanu 10cTaTou-
HO BBICOKYIO aHTHOAKTEpUAIBbHYIO aKTUBHOCTh
B pe3ylibTare TOPMOKEHUS 30HBI POCTa B Yalll-
KaX ¢ IOCEBHBIM MaTepuayiom [4].

BaxHO OTMETUTH, YTO HEKOTOPBIMU HCCIIC-
JOBaTeNSIMK ObLTA TIOKa3aHa MEPCIEKTUBHOCTh
KOMITJIEKCHOTO TPUMEHEHUsl pacTeHus. Tax,
HAa aHTUMUKPOOHYIO aKTUBHOCTH HCCIIEJOBa-
Hbl METAHOJIBHBIC M BOJIHBIC W3BJICUCHHS JIH-
CThEB, KOPHEH, IIBETKOB U CTEOJNEH KaTCH TyJIblI.
Hawnyumme pesynbrarel Obuld OOHApY>KEHBI
B oTHoOweHuu Escherichia coli n Salmonella
typhi nasi METaHOJIBHOTO HM3BJICUCHUSI KOpPHEU
HOTOTKOB. B Tu1aHe MyJIbTUPE3UCTECHTHBIX MHU-
KpoOopranusMoB >¢¢ekTuBHee ceds MpOsBU-
Ja KOMITO3UIIMS W3BJICUCHUH, MOIYYCHHBIX U3
pa3IuyYHbIX opraHoB pacreHus [9]. Hexoropeie
YYEHBIC YKa3bIBAIOT Ha BBICOKYHO) aHTUMHUKPOO-
HYI0 aKTUBHOCThH CTeOJel KaleHIynbl JeKap-
CTBEHHOH [8].
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important to point out that Shigella sonnei was
the most sensitive in all investigated concen-
trations, marked the highest growth inhibition
zone (23 mm) at the concentration of 100 pg/ml
in the comparison with “Tsefotan” (growth in-
hibition zone 16 mm), taken at value of 10 ng/
ml. The concentration of 25 pg/ml revealed less
represented activity against all the bacterial iso-
lates, except for Shigella sonnei. It is interesting
that Shigella sonnei even in this value showed a
growth inhibition zone of 20 mm. It is interest-
ing, that the antimicrobial activity for all agents
in a concentration of 50 pg/ml was also compa-
rable to that of the effect of the study drug. Val-
ues of growth inhibition zone in a concentration
of 50 ug/ml for Salmonella, Shigella dysenteri-
ae, Shigella flexneri, Shigella sonnei and Esche-
richia coli were 10 mm, 13 mm, 15 mm, 21 mm,
15 mm, in comparison to the antibiotic in a dose
of 10 ug/ml (9 mm, 17 mm, 22 mm, 16 mm and
18 mm, respectively) [7]. In connection with it
1s possible to recommend phytopharmaceuticals
on basis of pot marigold in the treatment of intes-
tinal infections this etiology.

The investigation of water, acetone and meth-
anol extracts of fresh Calendula flowers against
five bacteria: Staphylococcus aureus, Bacillus
cereus, Escherichia coli, Klebsiella spp. and
Pseudomonas aeruginosa showed rather high
antibacterial activity in the result of growth zone
inhibition in the plate with agar inoculum [4].

Some researchers proved the importance
of multipurpose using of Calendula officinalis.
Thus, the antimicrobial activity of methanol
and water extracts of leaves, roots, flowers and
stems of Calendula was investigated.

The best results were found out against
Escherichia coli and Salmonella typhi for the
methanol extract of pot marigold roots. In terms
of multiresistant microorganisms the most ef-
fective substance was the composition of ex-
tracts obtained from different plant organs [9].
Some scientists indicate the high antimicrobial
activity of Calendula stems [8].
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Kpome Toro, 6pu1a 0OHapy)eHa aHTUTPHO-
KOBasi aKTUBHOCTh METAHOJbHBIX M BOIHBIX U3-
BJICUCHUH TUCTHEB, KOPHEH, IIBETKOB U cTEONIEH
KalleHAylIbl B OTHOINCHUU Aspargillus niger,
Candida albicans [9].

Jlpyrue uccienoBarey yCTaHOBUIM MIPEu-
MYIIECTBO METAHOJIBHOTO IKCTPAKTa M3 LIBET-
KOB KaJICH/YJIbl [0 CPABHEHHUIO C U3BJICUYCHHEM
STUJIOBBIM CIHMPTOM B IUIAHE aHTUMHUKPOOHOMH
AKTUBHOCTH Ha IPYTITy MUKPOOPTaHU3MOB, BbI-
JICJICHHBIX y MalKueHToB [5]. OgHako npu 3ToM
OblLy1a BRISIBIIEHA PABHOIICHHASI aKTHBHOCTH 000-
UX WU3BJICYCHUN MO OTHOLICHMIO K rpudam poza
Candida wn pona Aspergillus, conmoctaBumas ¢
TakoBOH npenapara «DiykoHazom [9].

Bbpaswibckue ydeHble yKa3blBalOT Ha Iep-
CHEKTUBHOCTh TOMEONATUYECKUX MpenapaToB
Ha OCHOBE KaJICHAYJbI C TOUKH 3pEHHS MPOSIB-
JICHHsI aHTUMUKPOOHOU akTUBHOCTH [6]. bpuia
MpOaHaIN3UPOBAaHA HACTOWKA KAJICHYIbI IIPO-
MBILIUIEHHOTO Mpou3BojacTBa (bpasmnus, ante-
Ka TOTOBBIX JIEKapCTBEHHBIX (popm). Pa3pene-
HUE HACTOMKHU NMPOBOAMIOCH OT 3HaueHus 1:1
(ucxomHast gopma) uepe3 KOHUEHTparuu 1:2,
1:4, 1:8, 1:16, 1:32 x 3naueHuio 1:64 B 70%
STWJIOBOM CIIMPTE, Ha OCHOBE KOTOPOIO CO3-
JaH JaHHBIA Tipemapar. JlaHHbIA moaxos ObLI
HCIIOJIB30BAaH C LEJNbI0 OLEHKU BO3MOXHOIO
MIOJIO’KUTEIILHOTO BIIHSIHHSI CIUPTA HA aHTHOAK-
TEepUaJIbHYI0 AKTUBHOCTb HACTOMKU. M3BeCTHO,
4yT10 70% 3THUIOBBIN CIUPT TPAJAULIUOHHO IIPU-
MeHseTcs Uil TOJNy4eHUs! (pUTonpenaparoB B
¢dopme HacToiiku. [{ng Tecta OBLIM MCIOIB30-
BaHbl HECKOJBKO OaKTEpHAIbHBIX IITAMMOB.
XJIoprekceuH ObLT NCIOIb30BaH KaK IOJIOKH-
TEJBHBIN KOHTPOJIb, & BOJA OYHIIIEHHAsS KaK OT-
pULaTEeTbHBIA KOHTPOIb. AHTHOAKTEpUATbHAS
AKTUBHOCTH HACTOWKH KaJCHIYIbl OOHApYyKEeHA
IPU MaKCHMaJIbHOM pa3BEICHUU B OTHOIIE-
Huu Streptococcus oralis 1:16 (30Ha 3a1epKKU
pocta 6,5 MM), B OTHOLIEHUU Streptococcus
mutans u Streptococcu salivarius 1:32 (30Ha 3a-
nepxku pocta 7,0 1 7,5 MM COOTBETCTBEHHO), B
oTHoIeHuu Enterococcus faecalis u Eikenella
corrodens 1:64 (30Ha 3anepxkku pocta 6,0 u 6,5
MM COOTBETCTBEHHO). [Ipu 3TOM crupt 3THI0-
BbIif 70% He BBIABWI KaKyro-11M00 aHTHOAKTe-
pHABHYIO aKTUBHOCTH MPOTHB MCCIIETYEMBIX
OaKkTepuaIbHBIX MITAMMOB [6].

Takum 00pa3om, MHOTOYHCIICHHBIE JaHHbIC

Besides, antifungal activity in methanol and
water extracts of leaves, roots, stems and flow-
ers of pot marigold againt Aspargillus niger,
Candida albicans was found [9].

Other researchers have found the advantage
of methanolic extract of Calendula flowers in
comparison with ethanol extract in terms of an-
timicrobial activity on a group of microorgan-
isms isolated from patients [5].

However, the equivalent activity of both ex-
tracts against fungi of the genus Candida and
genus Aspergillus was found, comparable to the
«Fluconazole» [9].

Brazilian scientists described advance re-
searches of homeopathic preparations based
on pot marigold in terms of revealing of anti-
microbial activity [6]. Calendula tincture of in-
dustrial production has been analyzed (Brazil,
pharmacy dosage forms). The dilution of tinc-
ture was conducted from the value 1:1 (original
form) through a concentration of 1:2, 1:4, 1:8,
1:16, 1:32 to 1:64 to the value of 70% cthanol,
which was created on the base of this medicine.
This approach was used in order to evaluate a
possible influence of ethanol on the antibacte-
rial activity of tincture. It is known, that 70%
ethanol is routinely used in the preparation of
phytotherapeutic tinctures. Several bacterial
strains were used for the test. Chlorhexidine
was used as a positive control, and the puri-
fied water as a negative control. Antibacterial
activity of Calendula tincture is detected at the
maximum dilution against Streptococcus oralis
1:16 (6.5 mm growth inhibition zone) against
Streptococcus mutans and Streptococcu sali-
varius 1:32 (growth inhibition zone of 7.0 and
7.5 mm, respectively) against Enterococcus
faecalis and Eikenella corrodens 1:64 (growth
inhibition zone of 6.0 mm and 6.5 respective-
ly). In this case 70% ethanol did not show any
antibacterial activity against studied bacterial
strains [6].

Consequently, literature data indicate the
importance of studying of antimicrobial charac-
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JUTEPATYPHl CBUAETEIILCTBYIOT O MEPCHEKTHB-
HOCTH M3y4YeHHMS AHTHUMUKPOOHBIX CBOICTB
pacTeHus B IUIaHE JAJbHEUIIETO PacUIMpEHHS
BO3MOXKHOCTEH MpPUMEHEHHs KaJeHIYNbl Jie-
KApCTBEHHOM.

Leablo ucciie0BaHUA SBISUIOCH CKpU-
HUHIOBOE M3YYE€HUE AHTHOAKTEpPHUAJIHHOM aK-
TUBHOCTH M3BJICUCHUI 1IBETKOB KaJICHYJIbI Jie-
KApCTBEHHOM.

Marepuaibl (00beKTbI) U MeTOIbI. OOBEK-
TaMM MCCIICIOBAHUS SIBJISUTUCH M3BJICYCHUS Ka-
JCHAYAbI JIGKAPCTBEHHOM: BOIHOE W3BJICUYCHHE
(mactoit) uBeTkoB KaneHayinsl (1:20); HacTolika
BeTkoB KaneHayisl (1:5) (70% cmupr) (pas-
pabotka kadenpsl papmaxkornozun CamI'MY);
HacTolika 1BeTkoB KayeHayinbl (1:10) na 70%
ciupre (OO0 «Tynbckast apmaneBTHUYECKast
¢dabpukay, npenapar «KaneHmynbl HacTOMKa,
cepust 91214 ronen no 1217); uaxkuit 3KCTpakT
uBeTkoB KasieHayIsl (1:2) na 40% crimpre; xKua-
KM KCTPAKT LBETKOB KayieHay:sl (1:2) na 70%
criupre. ChIpbeM BO BCEX CITydasix SIBIISUICS BO3-
JYIIHO-CYXOH 00pasell IIBETKOB KaJIeH/1yJIbl BbI-
COKONPOAYKTHBHOTO copTa «Kasbray, IpoMbIII-
JIEHHO KynbTHBUpYyemoro B Camapckoii obnactu
(BAO «CamapasnexkTpaBbi»).

B kauecTBe TECTOBBIX KyJBTYp JJIsl Ompe-
JeNIeHUsI aHTUMUKPOOHOW AaKTMBHOCTH BO-
JHBIX U CIIUPTOBBIX M3BJICUCHHH HaMU ObUIN
WCIOJb30BaHbl  CIEAYIOIINE MHUKpPOOPraHH3-
MbI: Pseudomonas aeruginosa, Staphylococcus
aureus, Escherichia coli, Bacillus cereus,
Candida albicans.

Omnpenenenre MUHUMAJIbHOH WHTUOUPY-
IOlIe KOHIIEHTPALUU MPOBOAMIN METOIOM
JIBOWHBIX CEpUHHBIX pa3BelcHU B OyJbOHE B
cootrBercTBuu ¢ MYK 4.2.1890-04 [10].

[IurarenpHy0 cpeay TOTOBUIM U3 CYXOH
Cpezbl IPOMBILIEHHOTO TPOU3BOJICTBA B COOT-
BETCTBHH C HHCTPYKLUEH N3TOTOBUTEIIS.

JU1st IpUTOTOBJIEHHS MHOKYIIOMA U3 OYyIIbOH-
HOU KyJBTYPbI OTOMpal HECKOJIBKO OJHOTHUII-
HBIX U30JINPOBAHHBIX KOJIOHUH, NIETIEN IEPEHO-
CHJIM HE3HAYUTENbHOE KOJIMYECTBO Marepualia
B mipobupky ¢ 4,0-5,0 MII )KUIKON HECETeKTHUB-
HOW cpenpl. 3aTeM €€ JIOBOAWIM O ONTHYE-
ckoit otHoctH 0,5 equann no Mak®apranay
nyTeM J00aBlIEHHUsI CTEPUIILHOTO OYylIbOHA WIIH
M30TOHMUYECKOTO pacTBOpa HaTPHUs XJIOpHU/IA.

Jlist IpOBEACHUS MCCIIEIOBAHUS UCTIONb30-
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teristics of the pot marigold in terms of further
new opportunities of Calendula pharmacologi-
cal application.

The aim of the investigation was a screen-
ing study of the antibacterial activity of the Ca-
lendula flowers extracts.

The objects and methods. The objects of
the study were calendula extracts: water extract
(infusion) of Calendula flowers (1:20); tincture
of Calendula flowers (1:5) (70% ethanol) (elab-
oration of pharmacognosy department SamS-
MU), tincture of Calendula flowers (1:10) (70%
ethanol) OOO “Tula pharmaceutical factory”
drug «Calendula tincturey, series 91214, useful
time 1217; liquid extract of Calendula flowers
(1:2) 40% ethanol; liquid extract of Calendula
flowers (1:2) 70% ethanol. In all cases herbal
materials was air-dried sample of Calendula
flowers highly productive variety «Kaltay, in-
dustrial cultivated in the Samara region (orga-
nization «Samaralektravy»).

Pseudomonas aeruginosa, Staphylococcus
aureus, Escherichia coli, Bacillus cereus, Can-
dida albicans were used as test cultures for the
determining of the antimicrobial activity of the
water and Calendula ethanol extracts.

Determination of the minimum inhibitory
concentration was determined by double serial
dilutions in broth according to MUK 4.2.1890-
04 [10].

Culture media was prepared from the dry
medium industrially manufactured according to
the specification of manufacturer.

Several isolated colonies were selected to
prepare inoculum from the broth culture. Then
the minor amount of material was transferred
by loop to a tube with 4.0-5.0 ml of non-selec-
tive liquid broth. After that it was adjusted to
optical density 0.5 McFarland units by adding
sterile broth or isotonic sodium chloride solu-
tion.

Micromethod was used for the study. Test-
ing was conducted on the final volume 0.2
ml. 96-cavity sterile plate for immunological
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BaJll MMKPOMETOJ, TECTUPOBAHUE MPOBOAMIN
IpU BeIMYUHE KOHeUHOTo oobema 0,2 mut. Ipu
IIOMOIIY MHOTOKAHAJIbHBIX MUIIETOK 96-1TyHOU-
HBI CTEPUJIbHBIM IIIAHUIET JUIsi MUMMYHOJIO-
TMYECKUX UCCIEAOBAHUM (C MIIOCKUM JTHOM) C
KPBILIKOW 3aI0JHSIN IBOMHBIMU CEPUNHHBIMU
pa3BENCHUAMU UCCIENyEMBIX U3BieueHun. 11o-
CJIe IPUTOTOBJIEHUS Pa3BEACHUI HHOKYJINPOBa-
JIM IIPUTOTOBJIEHHOM CYCIIEH3MEH HCCIIENyeMO-
ro MuUKpoopranusma. MHkyOauuo npoBoauim
B 00BIYHOI aTMOcdepe npu Temmneparype 35°C.
[Ipu mpoBeeHUN MHKYOAUH TUIAHILIET 3aKPbI-
BaJIM KPBILIKOH [ IPEJOTBPALICHHUS BBIChIXa-
HUSL COIEP)KUMOIO JYHOK. YYET pe3ysIbTaToB
IIPOBOIMIM BU3yalbHO. [J1s1 onpenenenus Ha-
JMYUs POCTa MUKPOOPraHM3Ma JIyHKU C 10ce-
BaMU IIPOCMAaTpUBAJIM B IPOXOISLIEM CBETE.
MuHuMmanbHOE MOJABISIIOIIEE POCT pPa3Bene-
HUE OIPENEISUIM 10 JIyHKE, B KOTOpOH moja-
BIISJICS. BUAMMBINM POCT MUKPOOPraHUu3MoB. Jlis
OLIEHKH BIIMSIHUS HA PE3YJIBTAThl UCCIIE0BaHUS
AHTUMUKPOOHOTO JEMCTBUS CIIUPTA B UCCIIE0-
BaHUU JIOTIOJIHUTENBHO ONPEACIISAIN €ro Aeu-
CTBUE Ha TECTOBbIE KYJbTYPbl MUKPOOPIraHU3-
MOB METOJIOM JIBOMHBIX CEPUMHBIX PA3BEACHUN
(MONOXKUTENBHBIA KOHTPOJIb).

PesyabTarnl m o0cyxaenue. B npouecce
MHUKPOOHOJIOTHYECKOTO aHaiu3a OBLIM TOJY-
YeHbl CleqyroIue pesynbrarsl. [l HacTos
LBETKOB KaJIeHAyJbl HaOoazach J0CTaTo4-
HO BBICOKAasl aKTMBHOCTb B OTHOILEHUHU BCEX
M3Y4YEHHBIX LITaMMOB. B wacTHOCTH, HacTOU
OKa3bIBaeT AHTHUMUKPOOHOE MIEWCTBUE B OT-
Howenuu Escherichia coli no pa3senenus B 4
pasa, B oTHolIeHUu Pseudomonas aeruginosa,
Staphylococcus aureus w Bacillus cereus no
pa3Bezenus B 8 pa3, u B otHowmenuu Candida
albicans no pazsenenus B 32 pasa (tabm. 1).

[Tpombiennsiii o6paszen; Tynbckoit dap-
MareBTuueckoil (abpuku, Hactoiika (1:10)
Ha 70% coupTe, NpPOSIBUI aHTUOAKTEpHAIIb-
HYH0 aKTUBHOCTb B OTHOIIEHHMH BCEX YKa3aH-
HBIX IITAMMOB, KPOME KUIIEYHOU NAJIOYKU. B
YaCTHOCTH, HACTOMKA OKa3bIBA€T aHTUMUKPOO-
HOE JeWCTBUME B OTHOIICHUU Staphylococcus
aureus 0 pa3BeleHus B 8 pa3, B OTHOLIECHUU
Pseudomonas aeruginosa no pazsenenusi B 16
pa3, a TaKxke B OoTHoueHUu Bacillus cereus u
Candida albicans no pasenenus B 64 pasa
(Tabm. 2).

studies (flat-bottomed) with the lid was filled
with a double serial dilution of the investi-
gated substances by the help of multichannel
pipettes. After preparing the dilutions it was
inoculated with the prepared suspension of the
tested microorganism. Incubation was carried
out in ordinary atmosphere at the temperature
35 °C. During the incubation, the plate was
covered to prevent drying of the content of
the cavity. Calculation of the results was per-
fomed visually. To determine the presence of
microorganism growth cavity with bacterial
inoculation were viewed in transmitted light.
Minimum growth inhibitory dilution is deter-
mined by the cavity, which was suppressed by
the visible growth of microorganisms. It was
considered the influence on the results of the
study of antimicrobial action of alcohol. For
this aim this effect was determined on test cul-
tures of microorganisms by double serial dilu-
tions (positive control).

Results and discussion. During microbi-
ological analysis the following results were
obtained. For infusion of calendula flowers
there was a revealed high activity against all
the studied strains. In particular, the infusion
has antimicrobial activity against Escherichia
coli to 4 times dilutions, against Pseudomonas
aeruginosa, Staphylococcus aureus and Ba-
cillus cereus to 8 times dilution, and in rela-
tion to Candida albicans to 32 times dilution
(table 1).

Industrial sample of the Tula pharmaceutical
factory, tincture (1:10) at 70% ethanol showed
antibacterial activity against all these strains,
except for E.coli. In particular, the tincture has
antimicrobial activity against Staphylococcus
aureus to 8 times dilutions, against Pseudomo-
nas aeruginosa to 16 times dilution, as well as
against Bacillus cereus and Candida albicans
to 64 times dilution (table 2).
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Taonuua 1 — AHmMUMUKPOOHAA AKMUBHOCHIL 600HO20 U361€UEHUS U3 UBEHKOG KAIeHOYTbl Jle-
kapcmeennou (1:20) (h3xkempazenm — 600a ouuuieHnas1)
Table. 1 — Antimicrobial activity of water extract of calendula flowers (1:20)

(extragent — purified water)

IItamm MuKpO- [TopsinkoBeIit HOMep pasBenenus / Serial number of dilution
oprannsma /
Mi(I:)robial strain ! 2 3 4 > 6 / 8 0 10 1 12
Pseudomonas HZ:‘;?O HIe’:(/:?Io HIe)'(r)j?Io HZ:‘;?O Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/
aeruginosa st | grin | o | g Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Sta D hylococcu ¢ | Pocra | Pocra | Pocra | Pocta Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
wer / No | ser / No | ser / No | ner / No | FO€T ocT ocT ocT ocT ocT ocT ocT
aureus N I [ Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Escherichia coli ZOjTSO EO(/:T;}O ZO(/:T;;O };0%30 Poct/ | Poct/ | Poct/ | Pocr/ | Poct/ | Poct/ | Poct/ | Poct/
Her Her Her Her Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Bacillus cereus | Pocra | Pocra | Pocra | Pocra Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poer/ | Pocr/ | Pocr/ | Pocr/
wer / No | ser / No | et/ No | ner/ No | FOCT 0CT oCT oCT 0CT oCT oCT 0CT
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Candida wer/No| er No et/ No | ser/No| er/ No  ner /N | P06t | Post/ | Pocr | Pocr/ | Poct/ | Poct/
albicans Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth | growth | growth
Tabnuya 2 — AHMUMUKPOOHAA AKMUBHOCMb HACMOUKU YeemKoe Kanenoyanl (1:10)
(Oxcmpazenm — cnupm 3muioevtii 70%)
Table. 2 — Antimicrobial activity of tincture of calendula flowers (1:10)
(extragent — 70% ethanol)
IIramm MuKpoO- [TopsinkoBEIi HOMep pasBenenus / Serial number of dilution
opranunsma /
Migrobial strain ! 2 3 4 > 6 7 8 ? 10 1 12
Pseudomonas Pocra | Pocra | Pocra | Pocra | Pocta Pocr/ | Poct/ | Poct/ | Pocr/ | Pocr/ | Poct/ Pocr /
) G AN SN EGE AN G AN SN Growth | Growth | Growth | Growth | Growth | Growth | Growth
LI growth | growth | growth | growth | growth
Staphy lococcus HIe’;)(/:TNao HZ??TI?IO HZ’I(‘)(/:’ISO HE;)(/:T;}O Pocr/ | Poct/ | Poct/ | Poct/ | Pocr/ | Poct/ | Poct/ Poct /
aureus Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Escherichia coli Hle);)iTIro HZ;)(/:TI?IO st(/:TIiIio HE;)(/;T;}O Pocr/ | Poct/ | Poct/ | Poct/ | Poct/ | Poct/ | Poct/ Pocr /
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Bacillus cereus | Pocta | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Pocr/ | Poer/ | Pocr/ | Pocr/ Pocr /
Het / No |Her / No [Het / No [Het / No [Her / No | Her / No | Het / No
Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth
Candida Pocra | Pocra | Pocra | Pocta | Pocra | Pocra | Pocra | Pocra Pocr/ | Pocr/ | Pocr/ Pocr /
Ibi Her / No|Her / No |Her / No |Her / No |Het / No [Her / No |Het / No |Her / No Growth | Growth | Growth | Growth
CLE LS growth | growth | growth | growth | growth | growth | growth | growth

[To pesynpraTaMm aHanu3a mJisi HACTOMKH
1BETKOB KaneHybl (1:5) na 70% crniupre BbIsB-
JieHa aHTUOAKTepuaibHasi aKTUBHOCTh B OTHO-
IIEHUHW TaKuX BO30ynuTeneu, kak Pseudomonas
aeruginosa u Staphylococcus aureus 1o pa3Be-
neHus B § pas, a Takke B OTHOIICHUH Bacillus
cereus 10 pa3BeneHus B 256 pas (Tabim.3).

B cpaBHUTENBHOM acneKkTe >KUAKUUA JKC-
TPakT 1BETKOB KaneHyisl (1:2) 40% mo cpas-
HEHUIO C XUJIKUM 3KcTpakToM (1:2) 70% ume-
€T HauOoJee MMUPOKUIA CIIEKTP BO3ICUCTBUS Ha
MHUKpPOOPTaHU3MbI, @ UMEHHO: Ha Pseudomonas
aeruginosa, Staphylococcus aureus, Bacillus
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The alalysis for tincture of Calendula (1:5)
at 70% ethanol revealed antimicrobial activity
against such pathogens as Pseudomonas aeru-
ginosa and Staphylococcus aureus to 8 times
dilution, as well as against Bacillus cereus to
256 times dilution (table. 3).

Liquid extract of Calendula flowers (1:2)
on 40% ethanol in comparison to the liquid
extract (1:2) 70% ethanol has the widest range
of effects on microorganisms, namely: Pseu-

domonas aeruginosa, Staphylococcus aureus,
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cereus n Candida albicans. B orHOmeHUN
Staphylococcus aureus >XUIKHIA SKCTPAKT Ha
70% cnupTe HE OKa3blBaeT AHTHMMHUKPOOHOE
nericteue. OnHaKo XUIKUM 3kcTpakT Ha 70%
CIHMPTE OKA3bIBAET HaNOOJIee MHTCHCUBHYIO aH-
TUMHKPOOHYIO aKTUBHOCTb Ha Bacillus cereus
110 pa3BeicHUs B 256 pa3, B TO BpeMS KaK KHJI-
Kkui AKcTpakT Ha 40% cnupre oka3bIBaeT HaU-
0oJiee MHTEHCUBHYIO aHTUMUKPOOHYIO aKTHB-
HocTh Ha Candida albicans no pazsenenus B 16
pa3. B orHomenun Pseudomonas aeruginosa
y 000HX 3KCTPAKTOB MPOSBISAETCS OAMHAKOBAs
AHTUMUKPOOHAsE aKTUBHOCTH JI0 Pa3BEACHHUS B

8 pa3 (tadm. 4, 5).

Bacillus cereus, and Candida albicans. Against
Staphylococcus aureus liquid extract on 70%
ethanol has no antimicrobial effect. However,
the liquid extract on 70% ethanol has the most
intense on the antimicrobial activity to Bacillus
cereus to 256 times dilution, while the liquid
extract at 40% alcohol showed more intensive
antimicrobial activity on Candida albicans to
16 times dilution. Turn out that against Pseu-
domonas aeruginosa both extracts has equal
antimicrobial activity to 8 times dilution (table
4 and table 5).

Taonuya 3 — AHmumuKkpoOHas AKMUBHOCMb HACMOUKU Y8eMK08 Kanenoyawl (1:5)
(axcmpazenm — cnupm 3muoswiii 70%)
Table. 3 — Antimicrobial activity of tincture of calendula flowers (1:5) (extragent — 70% ethanol)

[tamm mMuKpo- [opsiakoBelii HoMep pa3Beaenus / Serial number of dilution
opranusma /
.p . . 1 2 3 4 5 6 7 8 9 10 11 12
Microbial strain
Pseudomonas Hz:jTlfIlo HI;;)(/:T;}O H}e);)(/:TI?Io Hz:jTlfIlo Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Poct/
aeruginosa ot || ot | ot || @k Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Staphy lococcus Hz:j;go H](::(/:T;Io HZ_?(/:EO HIe):(/:TIf}o Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poctr/
aureus o || ot | g || s Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Escherichia coli HE:(/:?IO HE;)(/:T;}O er):jlflo Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth
Bacillus cereus Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Poct/ | Pocr/ | Pocr/
et / No [ Het / No | Het / No | Het / No [ Het / No [ Het / No | met / No | met / No | Het / No Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth | growth | growth
Candida HE??SQ HE;)(/:TI?IO H};?(/:-;?IO Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/
albicans T [ pe— Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth

Taonuuya 4 — AHMUMUKPOOHAA AKMUBHOCMb HCUOKO20 IKCMPAKMA Y68eMK08 KaneHoynwl (1:2)
(3xcmpazenm — cnupm 3munogviii 40%)
Table. 4 — Antimicrobial activity of liquid extract of calendula flowers (1:2)
(extragent — 40% ethanol)

tamm MUKpO- [MopsinkoBelii HOMep pasBeaeHus / Serial number of dilution
opranusma /
. P . . 1 2 3 4 5 6 7 8 9 10 11 12
Microbial strain
Pseudomonas S | RS || IR e Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Poct/
/| el e Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
AU growth | growth | growth | growth
Staphy lococcus HE;)(/:TSO H:;)(/:T;}O st(/:TI?Io Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/
aureus it | min || i Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Escherichia coli| Poct/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
Bacillus cereus Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Poct/ | Pocr/ | Pocr/ | Poer/ | Pocr/
Het / No [ Hetr / No [ Her / No | Her / No | Het / No | Het / No | Het / No Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth oW oW oW oW oW
Candida HZ:(/:TIiIlo HE;)(/;T;}O HZ;)(/:TIEO HZ:(/:TIiIlo HE’S‘;TSO Pocr/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
albicans growth | growth | growth | growth | growth Growth | Growth | Growth | Growth | Growth | Growth | Growth
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Tabnuya 5 — AHMUMUKPOOHAA AKMUBHOCMb HCUOKO20 IKCMPAKMA Y8eMKO08 KaleHoyawl (1:2)

(Oxcmpazenm — cnupm 3muioewtii 70%)

Table. 5 — Antimicrobial activity of liquid extract of calendula flowers (1:2)

(extragent —70% ethanol)

IItamMmm mMukpo-

[TopsinkoBeIit HOMep pasBenenus / Serial number of dilution

opranusma /

Microbial strain ! 2 3 4 >

10 11 12

6 7 8 9

Pocta
Het / No
growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Pocta
Het / No
growth

Pseudomonas
aeruginosa

Poct /

Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Pocra
Het / No
growth

Staphylococcus
aureus

Poct/ | Poct/

Growth

Poct /
Growth

Poct /
Growth

Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Pocra
Her / No
growth

Pocta
Het / No
growth

Escherichia coli Pocr /

Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocra | Pocra
Het / No

growth

Pocra
Het / No
growth

Pocra
Her / No
growth

Pocta
Het / No
growth

Bacillus cereus

Her / No
growth

Pocra
Het / No
growth

Pocra
Her / No
growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Pocr /
Growth

Pocr /
Growth

Pocr /
Growth

Pocra | Pocra
Het / No

growth

Pocra
Het / No
growth

Pocra
uet / No
growth

Pocta
Het / No
growth

Candida
albicans

Het / No
growth

Pocta
Het / No
growth

Pocra
Het / No
growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

Poct /
Growth

HNHTepecHo, 4TO KUJIKUN SKCTPAKT LIBETKOB
kanenayasl (1:2) va 70% cnupre TposBIsSET
HauOOJBIIYI0 AHTUMHKPOOHYIO aKTHBHOCTH
Cpeau BCEX MCCIEAYEMbIX U3BICUEHUN KaJCH-
JTyJIbI JIEKAPCTBEHHOM.

BriBoabI

[IpoBeneHO CKPUHUHTOBOE HCCIIETOBAHHE
aHTHOAKTepUATFHOW aKTUBHOCTH  HW3BJIEYE-
HUW LBETKOB KAJICHIYJIbI JIEKAPCTBEHHOM. BbI-
SIBJICHO, YTO HaWOoJee MIMPOKUM CIEKTPOM
aHTHOaKTepUaIbHON aKTUBHOCTH 0O01anaer
HACTOW IIBETKOB KaJleHAyJbl. B oTHOIIEeHuU
Pseudomonas aeruginosa Hanbonee akTUB-
HBIM U3BJIEUCHUEM siBIsieTcst HacTtoika (1:10)
Ha 70% cnupre, B oTHoweHuu Escherichia
coli emMHCTBEHHBIM W3BIIEYEHUEM, TPOSBHB-
MM aHTUMUKPOOHYIO aKTUBHOCTH, SIBISETCS
HacTol 1BeTKoB KaneHaynbl (1:20), B oTHOIIE-
HUM Bacillus cereus HanOOBIIYyI0 aKTUBHOCTh
MPOSIBUJTM HACTOMKA I1IBETKOB KajieHyibl (1:5)
Ha 70% cnupre u xuakuid sxerpakt (1:2) Ha
70% cnupre, B otHomienun Candida albicans
HauOOJNBIIYI0 aKTUBHOCTh MPOSIBIIJIA HACTOMKA
(1:10) na 70% cnupre.

Bubéanorpaduyeckuii cnucok
1. Adanaceesa I1.B., Kypkuna A.B. O6ocHo-
BaHHE IMOAXOAOB K (hapMaleBTUYECKOMY
aHaJIU3Y CBIPbS U IPENApaToB KaJeH]ysbl
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It is interesting that liquid extract of pot
marigold (1:2) on 70% alcohol revealed highest
antimicrobial activity among all investigated
objects on base of Calendula officinalis flow-
ers.

Conclusions

The screening study of antibacterial activi-
ty of extracts of Calendula flowers was carried
out. It was revealed that the widest range of an-
tibacterial activity has an infusion of pot mari-
gold flowers. Against Pseudomonas aeruginosa
the most active object was tincture (1:10) with
70% ethanol, against Escherichia coli the only
object that have demonstrated antimicrobial ac-
tivity was infusion of Calendula flowers (1:20),
against Bacillus cereus the highest activity was
shown by Calendula flowers tincture (1:5) at
70% ethanol, and the liquid extract (1:2) on
70% ethanol, against Candida albicans tincture
showed the highest activity (1:10) on 70% eth-
anol.
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