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SCREENING OF BACTERICIDAL ACTIVITY OF PHYTOCOMPOSITIONS
AND THEIR COMPONENTS

Obijective of the research: create small-compound phytocompositions with an accessible raw material
base. Screening of the bactericidal action of phytocompositions and their components.

Materials and methods: standard methods of microbiology used

Results: Three phytocompositions based on Filipendula ulmaria (L.) Maxim. have been created, allowing
to obtain improved organoleptic properties, reduce the number of deficient components, and expand the
range of antioxidant, anti-inflammatory and anti-ulcerogenic compositions based on plant materials of
the Republic of Belarus. Compositions are obtained by simple mixing of air-dried plant components in the
desired weight ratio. Brew in boiling water, keep for several minutes and consume in hot or chilled form.
The bactericidal action of three phytocompositions and their plant components was screened using five
cultures of test microorganisms as an example. It was found that the studied agqueous extracts had a dif-
ferent degree of bactericidal action. The bactericidal action was most pronounced in relation to the cul-
ture of Bacillus subtilis. Sarcina lutea was the most resistant colony to the bactericidal action of the plant
extracts. The maximum bactericidal action of all the studied samples was established for Filipendula ul-
maria (L.) Maxim.

Conclusion. Three phytocompositions of Filipendula ulmaria (L.) Maxim. have been created by the au-
thors of the article. Improved organoleptic properties, decrease the number of scarce plant components,
increase the number of phytocompositions that have an antioxidant, anti-inflammatory and antiulcer-
ogenic effect with plants which grow in Belarus. Bactericidal action of phytocompositions and their com-
ponents has been screned by using five kinds of test microorganisms.

Keywords: phytocomposition, Filipendula ulmaria (L.) Maxim., bactericidal action.

BAIINJIOB A.B., xan. 6uoj. Hayk

BEIYILIUI HaydHbIH cCOTpYAHUK OTena OMOXUMHH U OMOTEXHOJIOTHH
Hentpanpabiii 6oTannueckuii caq HAH benapycu, r. Munck, Pecrrybnuka bemapych

CKPUHMHT BAKTEPUIIMTHOM AKTUBHOCTH ®UTOKOMITO3UIINIA
N NX KOMIIOHEHTOB

Ienv pabomot: cozoanue MarOKOMNOHEHMHBIX PUIMOKOMRO3UYULL ¢ OOCMYNHOU cbipbesoli bazol. Cxpu-
HUHE OAKMePuYUOH020 Oeticmeus: (PUMoOKOMNOZUYULL U UX KOMIOHEHMOB.

Mamepuanst u Memoovl: cmarHdapmuvie Memoobl MUKPOOUOTIOSUU.

Pesynvmamer: cozoanst mpu umoxomnosuyuu na ocrose Filipendula ulmaria (L.) Maxim., noseonsio-
wue NoIYyYUms Yayuuientble OpeaHoIenmuyeckue ceotucmed, CHUUMb KOIUYECTNEO 0eQUUUMHBIX KOMNO-
HEeHmMOo8, d MaKx’ce PACuUPUmy acCoOPMUMeHn KOMROZUYUL AHMUOKCUOAHMHO20, NPOMUBOBOCHAIUMEb-
HO20 U AHMUYTLYEPOSEHHO20 OeliCMBUs HA OCHO8e pacmumenvHozo cvipbi Pecnyonuku Benrapyco. Kom-
RO3UYUU NOTYHAIOM NPOCTBIM NEPEMEUUBAHUEM BO30YUIHO-CYXUX PACMUMETbHBIX KOMHIOHEHINO8 6 HYIC-
HOM 8eC080M COOMHOUIEHUU. 3a6apueaiom 8 Kunsauel 600e, 8bl0epuCUBAIOM HECKOIbKO MUHYM U YNo-
Mpeonsom 6 20psauem Uil OXAANHCOCHHOM GUOe.
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IIpogeden ckpuHune 6akmepuyuOHO20 0eliCmauss mpex QUMOKOMNO3UYUL U UX PACMUMETbHbIX COCMAB-
JAIOWUX HA npumepe Nsmu Kylbmyp mecm-MukpOOp2aHu3mMo8. YCmaHoe1eno, umo u3yuyeHHvle 600Hble
aKCmMpakmol 064a0anU PA3HOL Cmenenvlo bakmepuyuonozo deticmeus. B naubonvuteli cmenenu 6axme-
puyudHoe delicmaue 8visigiieHo no omuoutenuro k kyasmype Bacillus subtilis. Haubonee ycmoiiuusoii xo-
JIOHUEU K DakmepuyuoHoMy Oelicmaulo pacmumeibivix skcmpakmos owvina Sarcina lutea. Maxkcumanshoe
bakxmepuyuonoe Oelicmeue u3 8cex uzyueHHvlx obpaszyos ycmanosieno oas Filipendula ulmaria (L.)
Maxim.

3akntouenue. Tpu pumoxomnozuyuu Filipendula ulmaria (L.) Maxim. 6viiu co30anvl asmopamu cma-
mou. Tlonyuennvie umokomnosuyuu 061a0aOM VIyHUEHHLIMU OP2AHOIENMUYECKUMU CEOUCMBAMU,
VMEHLULEHHBIM KOIUYECMBOM KOMROHenmos. bakmepuyudnoe oeticmaue pumokomMno3uyutl u ux Komno-
HEHMOB8 OYEHEHO C NOMOWBIO NAMU BUOO8 MECMOBbIX MUKPOOP2AHUZMOS.

Knrouesvie crosa: pumoxomnosuyus, Filipendula ulmaria (L.) Maxim., 6axkmepuyuonoe oeiicmeue.

What this paper adds
The article presents the results of a study of the bactericidal action of phytocompositions and their com-
ponents using five types of test microorganisms.

Hay4yHasi HOBH3HA CTATbH
B cratbe mpencTaBieHbl pe3ynbTaThl UCCIEAOBAHNUSA OAKTEPULIMIHOTO ACHCTBUS (PUTOKOMIIO3ULIMM U HX
KOMIIOHCHTOB C MCIIOJIb30BAHUEM IIATU BUJOB TCCTOBBIX MUKPOOPTaHNU3MOB.

Introduction. According to the World Materials and methods. Objects of study:
Health Organization, approximately 80% of the inflorescences of Filipendula ulmaria (L.) Max-
world's population currently uses herbal medi- im. (European meadowsweet), grass plant of
cinal products directly or mixed with drinks, Pentaphylloides fruticosa (L.) O. Schwarz (bush
food, etc. Therefore, one of the urgent areas of marsh cinquefoil), grass plant of Mentha piperi-
pharmacy is the search for new sources of medi- ta L. (peppermint), fermented leaf of Camellia
cinal plant raw materials that can expand the raw sinensis (L.) Kuntze (black loose tea).
material base and update the range of therapeutic Creation of phytocompositions:
agents. However, the lack of certain organolep- * collection and primary processing of plant
tic properties, namely a pleasant taste and aro- materials: drying (by air-shadow method), bring-
ma, significantly limits the widespread distri- ing to a standard state, grinding, packaging,
bution of herbs among the population. In this storage, average sampling;
regard, the creation of phytocompositions based * selection of the ratio of plant materials for
on domestic raw materials with organoleptic phytocompositions. Main component — Fili-
properties acceptable to consumers is very pro- pendula ulmaria (L.) Maxim.; additional com-
mising. ponents: Mentha piperita L, Pentaphylloides

The group of medicines that require constant fruticosa (L.) O. Schwarz and Camellia sinensis
updating includes bactericidal agents, since they (L.) Kuntze. Plants were cultivated in the collec-
occupy a leading place in the treatment of bacte- tion nursery of the Central Botanical Garden of
rial infections. Difficulties in the treatment and the National Academy of Sciences of Belarus.
prevention of infectious diseases are caused by a Raw materials were prepared in the blooming
variety of biological forms of pathogens, the phase. Preparation of aqueous extracts: 8 ml of
constant occurrence of multi-resistant forms, distilled water were added to 1 g of plant materi-
which determines the relevance of the problem al, after which it was heated in a boiling water
of creating means of bactericidal action. bath for 30 minutes. The obtained extracts were

The study objective is to create small-compo- cooled to room temperature, filtered and centri-
und phytocompositions with an accessible raw fuged for 15 min at 4860 g (Sigma 3-18 K).
material base. Screening of the bactericidal ac- Screening of bactericidal action: 5 cultures of
tion of phytocompositions and their components. microorganisms were used: Sarcina lutea, Bacil-

lus subtilis, Bacillus polymixa, Pseudomonas

13



ISSN 2078-5461 BECHIK ITAJIECKAT'A Z\[}%ﬂP)KAS"HAFA VHIBEPCITATA.
CEPBIA ITPEIPOJTABHAYUYBIX HABVYK. 2020. Ne2

putida, Pseudomonas fluorescens. Plating was
carried out by a continuous lawn. 10 pl of the
extract were applied on paper disks with a diam-
eter of 8 mm (triplicate), the control — sterile
water. Cultivation was carried out at room tem-
perature for four days. The degree of bactericid-
al action was determined in comparison with the
degree of inhibition of the growth of bacterial
cultures in the presence and absence of extracts,
expressed as a percentage.

Results and discussion.

Creation of phytocompositions: three phy-
tocompositions with code names have been de-
veloped: “phytocomposition I, II, III”, with the
following composition (ratio of air-dried plant
material by weight) phytocomposition I: Fili-
pendula ulmaria (L.) Maxim., Mentha piperita
L, Pentaphylloides fruticosa (L) O. Schwarz
1:1:1; phytocomposition II: Filipendula ulmaria
(L.) Maxim., Pentaphylloides fruticosa (L.) O.
Schwarz 1:1; phytocomposition Il1: Camellia si-
nensis (L.) Kuntze, Filipendula ulmaria (L.)
Maxim., Pentaphylloides fruticosa (L.) O.
Schwarz 3:1:1.

The selected ratio of the components of phy-
tocompositions provide drinks with certain con-
sumer properties inherent only to these com-
pounds after their preparation (Table 1). Phyto-
compositions, like ordinary tea drinks, have a
tonic effect, and also exhibit antioxidant, anti-
inflammatory and anti-ulcerogenic effects due to
the influence of all the components that make up
their composition. The main plant material in the
composition of phytocompositions is Filipendu-
la ulmaria (L.) Maxim. The plant contains es-
sential oils, flavanoids, tannins, salicylates. It is
used in medicine as an anti-inflammatory, anti-
ulcerogenic and antioxidant agent. Filipendula
ulmaria (L.) Maxim. gives honey aroma and
amber color to phytocompositions. The second

component, Mentha piperita L., significantly
affects the consumer properties of phytocompo-
sitions due to the content of essential oils, main-
ly menthol, thereby providing a cool, refreshing
taste. In medicine it is used as an anti-
inflammatory, antibacterial and vasodilator age-
nt. Pentaphylloides fruticosa (L.) O. Schwarz. —
pharmacological effectiveness: anti-
inflammatory, antioxidant, anti-ulcerogenic ac-
tivity — is determined by a wide range of biolog-
ically active substances [1]. Pentaphylloides fru-
ticosa (L) O. Schwarz. provides phytocomposi-
tions with a tart aftertaste. The fourth compo-
nent, Camellia sinensis (L.) Kuntze, is used in
the form of a fermented leaf and has all the
properties of black loose tea.

Compositions are obtained by simple mixing
in the desired weight ratio of previously dried
and ground components. Brew in boiling water,
keep for several minutes and consume in hot or
chilled form.

Advantages of the developed phytocomposi-
tions in comparison with existing analogues: 1)
low-compound, which reduces the amount of
scarce plant materials, thereby reducing the cost
of phytocomposition production technology; 2)
economic accessibility due to the large raw ma-
terial base of the main component — Filipendula
ulmaria (L.) Maxim; 3) organoleptic properties
that are different from existing analogues [2—4].

Screening of bactericidal action: agqueous
extracts of phytocompositions I, Il, 11l and their
plant components were used: Filipendula ul-
maria (L.) Maxim., Pentaphylloides fruticosa
(L.) O. Schwarz, Mentha piperita L, Camellia
sinensis (L.) Kuntze. Test microorganisms:
Sarcina lutea, Bacillus subtilis, Bacillus
polymixa, Pseudomonas putida, Pseudomonas
fluorescens. The study results are shown in Ta-
ble 2.

Table 1. — Organoleptic properties of phytocompositions I, 1l and 11l

rzggg?ggn Composition Organoleptic properties
color flavor aroma
| F. ulmarig, M. piperita, P. saturated cool with a tart honey with mint shade
fruticosa 1:1:1 amber yellow aftertaste
I F. ulmaria, P. fruticosa 1:1| amber yellow tart saturated honey
1l C. ;Infiﬁi:(s:olzsau?:rgalr 1a, saturated amber tezﬂ‘g’rltt:;etart honey (neutral)
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Table 2. — Bactericidal action of phytocompositions and their components

Germ culture
gram-positive gram-negative
Sample S?rcma Bacillus Pseudomonas
utea
subtilis polymixa putida fluorescens
control - - - - -
F. ulmaria 50% 60% 80% 20% 30%
M. piperita - - - -
P. fruticosa - 20% 50% 20% -
C. sinensis - 30% - 10% -
I 30% 70% - - 20%
Phytocomposition I - 20% 40% - -
1"l - 20% 20% 20% -

It was found that the studied samples had a
different degree of bactericidal action. The bac-
tericidal action was most pronounced in relation
to the culture of Bacillus subtilis. Sarcina lutea
was the most resistant colony to the bactericidal
action of the studied extracts. The maximum
bactericidal action of all the studied samples was
found for Filipendula ulmaria (L.) Maxim,; it
was mostly typical for Bacillus polymixa — 80%.
Extractive substances of Mentha piperita L. had
a bactericidal action in none of the five bacterial
cultures. The aqueous extract of Pentaphylloides
fruticosa (L.) O. Schwarz had a bactericidal ac-
tion against: Bacillus subtilis, Bacillus polymixa,
Pseudomonas putida — 20, 50 and 20%, respe-
ctively. The lowest level of bactericidal action of
the studied plant extracts was found for Camel-
lia sinensis (L.) Kuntze: the extract did not show
a bactericidal action, at least in relation to:
Sarcina lutea, Bacillus polymixa and Pseudo-
monas fluorescens (Table 2).

The results of a study of the bactericidal ac-
tion of phytocompositions 1, 11, and 11l showed
that the most sensitive microorganisms to the
developed phytocompositions are gram-positive
bacteria: Bacillus polymixa and Bacillus subtilis.
An analysis of the bactericidal action indicates
that the maximum level of inhibition of bacterial
culture growth was noted for phytocomposition
I: Sarcina lutea, Bacillus subtilis, Pseudomonas
fluorescens — 30, 70, and 20%, respectively.
When studying the bactericidal action of phyto-
compositions 1l and IlI, the following was re-
vealed: all phytocompositions had a bactericidal
action, and its manifestation depended on the
type of culture and the component composition
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of phytocompositions. The bactericidal action in
relation to gram-positive bacteria was more pro-
nounced compared to gram-negative. Bacillus
subtilis, Bacillus polymixa and Pseudomonas
putida were the most sensitive to the bactericidal
action of phytocompositions Il and I1l. Howev-
er, growth inhibition of Pseudomonas putida
was noted only for phytocomposition Il — 20%
(Table 2).

It was shown that Bacillus subtilis was the
most sensitive germ culture to the bactericidal
action of all three phytocompositions. Moreover,
in the bactericidal action of phytocomposition |
on the above bacterial culture, synergism was
observed, namely, the maximum bactericidal
action for individual plant components that ma-
ke up phytocomposition | did not exceed 60%
(Filipendula ulmaria (L) Maxim.), while the
bactericidal action of phytocomposition I itself
is registered at 70%. For the other phytocompo-
sitions, the phenomenon of synergism has not
been established, which may be explained by the
introduction of plant components with a lower
level of bactericidal action to the main compo-
nent — Filipendula ulmaria (L.) Maxim.

Conclusion. Three phytocompositions based
on Filipendula ulmaria (L.) Maxim. have been
created, allowing to obtain improved organolep-
tic properties, reduce the number of deficient
components, and expand the range of antioxi-
dant, anti-inflammatory and anti-ulcerogenic
compositions based on plant materials of the
Republic of Belarus. Compositions are obtained
by simple mixing of air-dried plant components
in the desired weight ratio. Brew in boiling wa-
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ter, keep for several minutes and consume in hot
or chilled form.

The bactericidal action of three phytocompo-
sitions and their plant components was screened
using five cultures of test microorganisms as an
example. It was found that the studied aqueous
extracts had a different degree of bactericidal
action. The bactericidal action was most pro-
nounced in relation to the culture of Bacillus
subtilis. Sarcina lutea was the most resistant
colony to the bactericidal action of the plant ex-
tracts. The maximum bactericidal action of all
the studied samples was established for Fili-
pendula ulmaria (L.) Maxim.
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