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Y craTTi HaBeA€HO BiZOMOCTI PO KOMIIOHEHTHIUII cKaaZ epipHoi oail Satureja hortensis,
KyAbTUBOBaHOI B yMoBax JKuromupcskoro Iloaices. Y edipHhint oaii wabepy cagosoro 6yao
iszenTudikosano 19 kommoneHTis: kapsakpoa (89,07 %), y-tepuinen (3,53 %), a-tyiioH (1,7 %),
kamdopa (1,48 %), tepminen-4-oa (0,91 %), p-6icaboaen (0,56 %), p-xapiodiaen (0,45 %),
6inuxaorepmakpet (0,38 %), napa-niumet (0,34 %), 1,8-1iuneoa (0,33 %), TpaHc-cabineHriagpar
(0,25 %), 1-oxren-3-oa (0,20 %), cunaryaenoa (0,18 %), B-ryiton (0,14 %), esrernoa (0,11 %),
repanizanerar (0,11 %), rymyaes (0,09 %), a-repnines (0,09 %), oxranoa-3 (0,07 %). Bucoxmii
BMICT KapBapKpOAy 3yMOBAIOE€ aHTUMIKpOOHi BAacTHBOCTI yabepy cagoBoro.

AocaigxeHo GioaoriuHy akTusHICTE 40 % €TaHOABHOTO eKCTpaKTy Satureja hortensis,
BUpOIIeHOTO B yMoBax llozicca Ykpainu, mogo 3oaorucroro cradiaokoka (Staphylococcus
aureus), xuikoBoi mnaamuku (Escherichia coli), cuuborHiitHOI mnaawaku (Pseudomonas
aeruginosam) Ta KaHaiam Oiairouoi (Candida albicans), sIKi € IaTOT€HHMMM CTOCOBHO IHITIMX
oprasiamis.

ITokazaHo, 10 eKcTpakT S. hortensis XapaKTepu3yBaBCs aHTUMiKpOOHOIO aKTMBHICTIO,
OCKiABKM eKCTparoBaHi pedoBuHM y 32 pasu MiABUIyBaAM TIOKa3HMKM MiHiMaAbHOI
GakTepioctaTiyHol Ta y 16 - MiHiMaabHOI OaKTepMIIMAHOI KOHIIEHTpalliil 1040 S. aureus.
Menm Bupaxenuii edexr Oyao BigmiveHo mogo C. albicans. B sganHoMy BHMIIagxy
CIIOCTepiraa0ch Auiile ABOKpaTHe IigsuieHH: nmokasHukis MIC Ta MFC. ITo BigHOIIEHHIO 40
E. coli xoMIIOHEHTH eKCTpaKTy 4abepy caldOBOTO IOCHAIOBAAM yABidi GakrepiocTaTWYHMII i
Gakrepunyannit edpexr 40 % eranoay, mogo P. aeruginosa aHTMMIKpOOHOIO BIIAUBY
BigmiueHo e Oy4o0.

BiamiveHO IIepCHIeKTMBHICTD IOAAABIIOIO AETAaABHIIIIOTO BUBYEHHS eTaHOABHMX
eKCTpaKkTiB TpaBu 4abepy cajoBOTO 3 MeTOI0 BUIOTOBAEHHsA aHTMOaKTepiadbHMUX Ta
aHTU(PYHIaAbHUX POCAVHHIX IIperiaparis.

Katouosi caosa: Satureja hortensis, emaroAvHuii excmpaxm, MiHiMarbHa Oaxmepiocmamuya
KOHUeHmpalis, MiHIMAAbHA OaKmeputudHa KoHYeHmpauisl.
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B crarbe mpuseseHnl cBegeHUs O KOMIIOHEHTHOM cOCTase D(QMPHOTO Macaa Satureja
hortensis, kyapTuBUpyemoro B ycaosusx JKuromupckoro Iloaeces. B apupnom macae vabepa
cagoBoro 0OblA0 MAeHTHPUITMpPOBaHO 19 KoMmoHeHTOB: KapBakpoa (89,07%), y-TeprnuHeH
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(3,53%), a-tyiiou (1,7%), xkamPopa (1,48%), Teprinnen-4 oa (0,91%), B-6ucaboaen (0,56%), -
kapnoduaaen (0,45%), omnmkaorepmaxpen (0,38%), mapa-tiumen (0,34%), 1,8- 1mueoa
(0,33%), Tpanc-cabunenrugpar (0,25%), 1-oxren-3-oa (0,20%), cnaryaenoa (0,18%), B-tyiion
(0,14%), @Brenoa (0,11%), repammaanerar (0,11%), rymyaen (0,09%), a-repuuuen (0,09%),
oxraHoa-3 (0,07%). Bricokoe cogep>kaHme KapBapKpoada oOycaaBAMBaeT aHTUMMKpPOOHBIE

cBolicTBa yabepa cag0BOTO.

Mccaeaosano Omoaormdyeckyio axkTmBHOCTh 40% STaHOABHOTO ®DKCTpakTa Satureja
hortensis, BBIpalleHHOro B ycAoBMAX Ilodecks YKpanHbBl, OTHOCUTEABHO 30AO0TVICTOTO
craduaokokka (Staphylococcus aureus), xumreanon naaouku (Escherichia coli), cuHerHOHOM
rmaaouku (Pseudomonas aeruginosa) m KaHauawpl Oeaeromeir (Candida albicans), xoTopbre
SIBASIIOTCS ITaTOT€HHBIMM 110 OTHOIIEHNIO K APYTMM OpraHM3MaM.

ITokaszano, 4TO DKCTPAKT S. hortensis xapaKTepu3oBaAcs aHTMMUKPOOHOI aKTUBHOCTBIO,
ITOCKO/ABKY SKCTparMpoBaHHBIe BelllecTBa B 32 pasza IOBBIIIAAN IIOKa3aTeAy MMUHUMAaAbHON
OakTepmocraTnueckoit M B 16 - MMHMMaABHONW OaKTepMIUAHON KOHIIEHTpaLu
OTHOCUTEABHO S. aureus. Menee BrIpakeHHBIN 9¢pdexkT Oba oTMeueH oTHOCuTeabHO C.
albicans. B zaHHOM cay4yae Ha0A104a40Ch TOABKO ABYKpaTHOe ITOBBIIIeHNe IToKazareaert MIC
u MFC. Ilo otHomennio K E. coli KoMIIOHeHTHI DKCTpakKTa yabepa ca40BOIO yCUAMBAAK B ABa
pasza Oakrepmocrarmyecknit u Haxrepunuaneni dsdpdexr 40% dTraHOAa, OTHOCUTEABHO P.
aeryuginosa aHTUMUKPOOHOe BO34eJICTBIE He YCTaHOBAEHO.

OTMedeHO IepCIIeKTUBHOCTYU AAaABHENIIer0 M3ydeHMsI STaHOABHBIX BKCTPAKTOB TPaBbl
gabepa CagOBOrO C I[eABI0 W3IOTOBAEHMs aHTHOaKTepMaAbHBIX ¥ aHTU(YHIaAbHMX
PacTUTEABHBIX IIpEIIapaToB.

Katouesvie  crosa:  Satureja  hortensis, — amaroAbHOLIL  dKCMpaKm,  MUHUMAADHASL
baxmepuocmamuveckas KOHYeHMpayus, MUHUMAADHAS 0AKMepUUuoHaAsL KOHYeHMPa,us.

L. A. Kotyuk
ANTIMICROBIAL ACTIVITY OF ETHANOL EXTRACT OF SATUREJA
HORTENSIS L. TOWARDS PATHOGENIC MICROBIAL STRAINS
Zhytomyr National Agroecological University
e-mail: kotyukl@mail.ru

The paper provides the information on the component composition of ethereal oil of
Satureja hortensis cultivated in Zhytomyr Polissya. In the ethereal oil of summer savory, 19
components were identified: carvacrol (89,07%), y-terpinene (3,53%), a-thujone (1,7%),
camphora (1,48%), terpinen-4 ol 4 (0,91%), [-bisabolen (0,56%), B-caryophyllene (0,45%),
bitsiklogermakren (0,38%) para-cymene (0,34%), 1,8-cineole (0,33%), trans-sabinengidrat
(0.25%), 1-octen-3-ol (0.20%), spatulenol (0,18%), p-thujone (0,14%), eugenol (0,11%),
geranylacetate (0,11%), humulene (0,09%), a-terpinene (0,09%), octanol-3 (0,07%). A high
carvacrol content determines antimicrobial properties of summer savory.

The antimicrobial activity of S. hortensis extract was studied in accordance with the
common methodology of determining the sensitivity of microorganisms to antibacterial
preparations. The aboveground part of plants harvested in the last ten-day period of August,
in the flowering phase, was used in the experiments. The raw material was reduced to
fragments of 1-1.5mm according to the requirements of pharmacopoeia. The extract of S.
hortensis was obtained by the method of maceration in 40% ethyl alcohol at a ratio of 1:5 and

—— |SSN 2225-5486 (Print), ISSN 2226-9010 (Online). Bioroziunuii sicnux MAITY. 2014. Ne3


mailto:kotyukl@mail.ru

% Biological Bulletin 111
\?é
the concentration of 200mg/ml. The availability of antimicrobial activity of extracted
substances in the structure of the substances studied was determined by the way of
comparison of their minimum inhibiting concentrations (MIC) and minimum
bactericidal/fungicidal concentrations (MBC/MFC) with those in 40% ethyl alcohol.

The paper investigates the biological activity of 40 % ethanol extract of Satureja hortensis
herb grown under the conditions of Ukrainian Polissya as to golden staphylococcus
(Staphylococcus aureus), coliform bacillus Escherichia coli, Pseudomonas aeruginosa and Candida
albicans which are pathogenic in reference to other organisms.

It has been shown that S. hortensis extract was characterized by antimicrobial activity
since extracted substances increased 32 times the indices of minimum bacteriostatic
concentration and 16 times those of minimum bactericidal concentration as to S. aureus. The
less marked effect was registered concerning C. albicans. In this case twofold increase of MIC
and MFC indices was only observed. In relation to E. coli the components of savory extract
intensified two times the bacteriostatic and bacteriocidal effect of 40% ethanol. As to P.
aerugionosa the antimicrobial effect was not registered.

The paper draws attention to the prospects of the further more detailed study of ethanol
extracts of summer savory with the aim of producing antibacterial and antifungal herbal
preparations.

Key words: Satureja hortensis, ethanol extract, minimal bacteriostatic concentration, minimal
bactericidal concentration.

BcTynn

JAOCKTh IHHOIO AiKapChKOIO, MPSIHO-apOMaTUIHOIO, eipO0AiTHOIO pOCAMHOIO
€ yabep cagosuit (Satureja hortensis L.), sxmit Haaexxutb A0 poauHu I'yOorsiti
(Lamiaceae Lindl.). Ile ognopiuna Tpas’siHa pocanHa, sKa y IPUPOAL 3yCTpidyaeThCs
y Ilpuayopnomop’i ta Cxianomy CepeasemHoMop’i. B ganHmit yac i BUpPOIIYIOTD Y
HaraTpox kpainax €sponn, B CIIIA, Pocii. Ha Yxpaini uabep cagoBuit HOMMpPeHN1 y
Kpumy, na Ilpuaninpos’i, ge BiH 3pocTa€ Ha CyxmMX KaM SHUCTUX i IIeOeHuCTuX
cXmaax, ckeasx, y cagax, Ha ropodax (Minapuenko, 2005).

3a nosigomaeHHsM Oaratbox gocaigHmkis (Tanckas, 2008; Mihajilov-Krstev,
2009), cuposuna S. hortensis MiCTUTh KOMIILA€KC OiOAOTIYHO aKTUMBHUX PeYOBUH
AOCUTH IIMPOKOTO CIeKTpy ¢apMaKoAOTiuHOI aKTMBHOCTI. € BigoMocTi, IO
HaJ3eMHa JacTuHa yabepy cagosoro mictuts 0,1-3,2 % edipHoi o4ii, y ckaaai sAKoi
12,8-52,5 % xapsapkpoay, 0,2-18,4 % tumoay, 6,8-35,8 % n-numoay, 0,6-1,5 % a-
nineny, 0,2-0,9 % p-mninen, 0,2 % cabineny; 0,1 % xamdeny, 1-2,3 % mioneHy Ta iH. ¥
crebaax i amcrkax BusBaeHO ypcoaosy kucaotry (0,17- 0,4 %), ¢penoaxapboHosi
KICAOTHU Ta iX MOXiAHi: Xa0poreHoBy, posMapuHOBYy, ¢epyaosy (0,012 %), koperny
0,074-0,49, n-xymaposy (0,0032-0,0034 %) Tta in.( Pactuteasnsie pecypcsi, 2000).

Aocaigxennst M. Mohammadhosseini i M. Beiranvand (Mohammadhosseini et
al, 2013) moao GioximiuHOrO CKaagy 4abepy cal0BOTO, BUpPOIeHOTO B IpaHi, gaan
MOKAMBICTh BUABUTU y eipHill 04il poCAMH HACTYIHI CIOAYKU: Y-TepIliHeH (27,4
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%), kKapBakpoAa (23,7 %), p-uumoa (11,1 %), a-tepninen (10,2 %), a-ninex (5,1 %) Ta
MmipiieH (5,1 %), a-tyiton (3,9 %), f-niinen (3,0 %), a-peaanapen (1,2 %) .

T. Mihajilov-Krstev Ta D. Radnovic (Mihajilov-Krstev et al, 2009) Busasuan
TOKCUYHI BAacTMBOCTI edipHOI 04il yabepy cagoBOrO IIOAO TIpPaM-IIO3UTUBHIX
(Bacillus subtilis, Clostridium perfringens, Micrococcus flavus, Staphylococcus aureus,
Sarcina lutea) Ta rpam-HeratusHuX (Escherichia coli, Pseudomonas aeruginosa, Salmonella
enteritidis and Erwinia amylovora) GaxTepiii, a TaKOX IPOTU HaTOTreHiB IpUOKOBOTO
noxoaxxeHHs1 (Aspergillus niger, Candida albicans, Saccharomyces cerevisiae).

M. Abolfazl i3 criBaBTopamu (Abolfazl et al, 2013) gocaianan airo epipHoi 04ii

Ta eKCTpaKTiB pOCAMHHOI CUpOBMHM S. hortensis 111040 TIpaM-HeraTMBHUX:
Pseudomonas aeruginosa (PTCC: 1430), K. pneumoniae (PTCC: 1053), Escherichia coli
(PTCC: 1329), Salmonella typhi (PTCC: 1609) Ta rpaM-IO3UTMHNMX OaKTepiii:
Staphylococcus aureus (PTCC: 1431), Listeria monocytogenes (PTCC: 1163), Streptococcus
pneumonia (PTCC: 1240). byao BusaBaeHo Gakrepunnuaxmii epekt S. hortensis IpoTu
raToreHis S. pneumonia, S. aureus and P. aeruginosa, 1o Mo>ke OyTI BUKOPUCTaHO AAs
OTPUMAaHHS  eKOJAOINYHO YMCTUX POCAMHHHUX OaKTepULIMAHMX  AiKapChKUX
npenaparis.

S. Rezvanpanah i3 cmiBaBropamnu (Rezvanpanah et al, 2011) sigmidaioTsh
NIPUTHIYYIOUMii BIiAuB epipHOi 04ii yabepy cagoBOro Ha INTaMI I'PaM-TTO3UTUBHUX
(Staphylococcus aureus) Ta rpamM-HeratyBHUX Oakrtepiit (Escherchia coli). AocaisxeHHs
J. Novak i L. Bahoo (Novak et al, 2006) noxazaanu, mo edipHa oais yabepy cagoBoro
(MIC/MBC - 40,0 mxr/ma) 6yaa aktusHOIO 1040 Helicobacter pylori, Tomy cTaao
MO>KAMBJM BUKOPUCTATH ii SIK XapuoOBYy 400aBKy 404aTKOBO 40 OCHOBHOI Tepaltii.

A. Lahooji, M. Mirabolfathy (Lahooji et al, 2010) Biamivyaam ¢yHrinmaHi
BAacTUBOCTI edipHOI 04il yabepy cagosoro. Kotiok /. A. ta Isamenko I. B. (Kotiok,
2013) BusaBMAM (PYHIICTATMYHMII BIIAUB BOAHOTO €KCTpakry Satureja hortensis
BigHOCHO (piTonaToreHHoro rpuba Fusarium oxysporum mpu KoHueHTpanisx 70 ta 100
Mr/MAa i QyHrinuaaNI — mpu KoHueHTpariii 200 mr/ma.

ITpotumikpoOHiI BaacTuMBOCTI 4yabepy cajoOBOrO CBidg4aTh HpPO AOLIABHICTH iX
BUKOPUCTaHHs AAsl AiKyBaHHsA OaraThbOX XBOpPOO, TOMy MeTOIO HaIlNX A0CAiA’KeHb
Oyaa ominka Oioaoriunoi axkTmBHOCTI 110TO 40 % €TaHOABHOTO EeKCTPaKTy I0AO
30a0tmcroro cradiaoxkoka (Staphylococcus aureus), xuikosoi naawdaku (Escherichia
coli), cuHBOTHINHOI mnaamyku (Pseudomonas aeruginosam) Ta KaHAiagm Oiairogoi
(Candida albicans), SIKi € HaTOT€HHMMU CTOCOBHO iHINVIX OPTaHi3MiB.

MATEPIAAU TA METOAU AOCAIAXKEHD

Hagsemna yactuna yabepy cagoBOro, BUpoOlljeHa B yMOBax OOTaHIYHOIO caAy
KutoMupcpkoro HalioHaAbHOTO arpOEKOAOTIYHOIO yHiBepcureTy, Oyaa BUXigHOIO
CUPOBMHOIO 4451 AOCAiAXKEHD. ¥ eKIlepuMeHTaX BUKOPUCTOBYBaau (piToMacy pocAuH,
3i0paHy y OCTaHHIO AeKady cepmHs, y ¢asy nsiTiHHA. CHUpOBMHY HOAPiOHIOBaAM
3rigHO (papMakomeNHNX BUMOI 40 po3MipiB 1-1,5 mMm. Ekcrpakr S. hortensis Oys
OTpMMaHUI METOAOM Mallepallii OBIiTpsHO cyxoi Tpasu y 40 % eTnaoBoMy ciupTi y
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crisBigHomenni 1:5, koHnenrtparmia - 200 mr/ma. Hacroiosaam TpaBy ualepy
Cal0BOro ynpogosx 7 4i6 npu temnepatypi 25 °C (Cnaopos, 2008).

HasBHicTh aHTMMIKpOOHOI aKTMBHOCTI €KCTparoBaHMX PeYyoBMH Y CKAaai
AOCAIAKYBaHMX PeYOBMH BU3Hadaau IMIAsIxoM nopiBHAHHA ix MIC (miHiMaabHOI
npurHivyodoi — OaxTepiocratmunoi koHmenTpanii) ta MBC/MFC (minimaapHOI
HaxTepuInAHOI/QyHIiIMAHOI KOHIIeHTpaIlii) i3 Takumu y 40 % eTmaosomy crmpri
(Metoanuni BkasiBky, 2007). BuBueHHsI aHTMMIKpOOHOI aKTMBHOCTI €KCTPakTy S.
hortensis 3ailicHIOBaAM Ha OTPMMaHMX i3 YKpaiHCBKOI KOJAEKIIil MiKpoopraHi3mis
(YKM, Inctutyt wmikpobGioaorii i Bipycoaorii HAH VYkpainm) TtecT-KyabpTypax
Mikpoopranismis: Escherichia coli YKM B-906 (ATCC 25922); Staphylococcus aureus
YKM B-904 (ATCC 25923); Pseudomonas aeruginosa YKM B-900 (ATCC 9027);
Candida albicans YKM Y-1918 (ATCC 885-653). Buie Ha3BaHi MiKpOOpTraHi3Mu €
TEeCTOBMMH IITaMaMM AAsl BU3HAUEHHs aHTUMIKpPOOHOI Aii AikapchbKmux 3acobiB
(Yxpannckas koaaekumns, 2010).

BcranoBaeHHs aHTMMIKPOOHOI aKTMBHOCTI €KCTpaKTy S. hortensis CTOCOBHO TeCT-
KyABTYP MiKpOOpPraHi3MiB 3AiJICHIOBaAM 3TiAHO METOAVIKM IIOAO BM3HAYEHH:I
9yTAMBOCTI MiKpoopraHi3MiB 40 aHTuMOakTepiaabHuUX mnpenapaTis (MeTtoauusi
BKaszisky, 2007). AHTMMIKpOOHY aKTMBHICTh AOCAiAXKYBaHUX pPeUYOBMH BUBYAAU
MeTOAOM IIOCAiAOBHUX CepiliHUX pO3BeAeHb, sAKUI IlepeiOada€ BU3HaAYEHH:
MiHiMaabHOI ~ OakTepioctarmynoi (MIC) Ta  MiHiMaabpHOI  OakKTepUIIMAHOI
koHnentpaninn (MBC). Jas susnauenna MBC roTysaam 1ocaigdoBHI ABOKpaTHi
PO3BeAeHH:l peYOBUHMN y PiAKOMY ITIOKMBHOMY CepeJOBUII, SIKY 3T040M BU3HadaAu
3a HalIMEHIIIOI0 KOHIIEHTPalIli€l0 pedyoBVHM, B IPUCYTHOCTI SKOI He CIIoCTepiraamu
pocTy  KyAbTypu. bakrepmimaHy KOHIIEHTpallil0 AOCAiAXKYBaHUX  peYOBUH
BCTAHOBAIOBaAM 3a pe3yAbTaTOM BUCIBy HpOOIpOK 3 pO3Be4eHHSM Ha IiAbHi
IIO>KMBHI cepegoBUIIa.

OrpumanHs 4000BUX KyABTYP MiKpPOOpPIaHi3MiB 3AilICHIOBaAM Ha IIiABHOMY
noxxusHoMmy cepegosuiii LB (Luria—Bertani medium, Merck, Germany) (Muaaep,
1976); npurorysaHHsA poOOOYMX  CYCIIeH3ill ~ MIiKpOOpraHi3MiB, BU3HaUYeHH:
MiHiMaapHUX iHTiOyIounx xoHnenrtpanin (MIC) posseaens 3paskiB 40CAiAKyBaHUX
eKCTPaKTiB IpoBoAMAM y pigkomy cepedosuiii LB (Luria—-Bertani broth, Merck,
Germany). Bucis aaikBOoT 40CAigHMX i KOHTPOABHMX CyCIEH3ill AAs BCTaHOBAEHH:
MiHIMaABHNUX HaxTepuIMAHNX/PYHTIITUAHIX KOHIIeHTpaLlii (MBC/MEQ)
IperapaTiB 34ilicCHIOBaAM Ha IjiabHe IoXusHe cepegosuirie LB (Luria—Bertani
medium, Merck, Germany) y vamkn [lerpi.

/000Bi KyabTypu MiKpOOpTaHi3MiB OTPUMYBaAM IIASAXOM iX KyAbTUBYBaHHS Ha
IIiABHOMY MOXHUBHOMY cepegosuili LB mporsarom 18-24 roaumn mpm 37°C. I3
A000BuX KyAbTyp vy 0,9 % posunHi xa0puay HaTpiio roTyBaau BUXiAHI OaKTepiaabHi
cycrensii 3a crangaptom myTtHocTi 0,5 O mo Mak®apaanay (tutp 1,5x108 KYO/ma).
OcranHi po3Boguan piakum cepegosuinemM LB y criBBignomenni 1:100 (1mo 06’emy) i
oTpuMyBaAu poOoui cycreHsii Mikpoopranismis (MetoanuHi Bkasisku, 2007).
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Xpomarorpadgiuamii aHa4i3 KOMIIOHEHTHOTO cKAaAdy e(pipHOi 0aii BUKOHyBaAu

Ha rasopiamnHoMy xpomatorpadi Agilent Technologies 6890 i3 mac-
CIIEKTPOMETPUYHUM JeTeKTopoM 5973. YMOBHU aHaaizy: XpoMarorpadiuHa KOA0HKa
— KamiasgpHa DB-5, aiamerpom 0,25 Mm i 3aBaosxku 30 M. IIBuaKicTh rasy-Hocis
(reaito) — 2 Ma/xB, TeMmmepaTypa Harpisaua Ipu BBedeHHI mpodom - 250°C.
Temmepartypa TepMocTtara 3 nmporpamysaHHsAM Big 50 40 320°C 3i mBuAKicTiO 4 ¢/XB.
Aasa  igeHTndikanii KOMIIOHEHTiB BMKOPMCTOBYBaAM 0i0Ai0TeKy Mac-CIIeKTpiB
NIST05 1 WILEY 2007 i3 3araapbHOIO KiabKicTIO criekTpiB Oiapmie 470000 B KoMILaeKci
3 nporpamamn A4 iagentudikanii AMDIS i NIST (Uepnoropoa, Bunorpaaos, 2006).

PE3YABTATU TA IX OBTOBOPEHHS

JocaigXeHHs IIOKazaAl, IO BHECEHHs AO CYCIIeH3ill BUKOPUCTaHUX TecT-
KyAbTyp Mikpoopranismis 40 % eTaHoay HpoOsBAsSLAOChL OaKTepiocTaTHMYHOIO
aKTMBHICTIO Auile y possegdeHHi 1:2 (taba. 1, Puc. 1, 2). Ilpu mogaapmomy
posseaenHi 40 % eTaHOAY IIPUTHIYEHHs pOCTY MiKpOOpraHi3MiB y pigkiit KyapTypi He
CIIOCTepiraamn.

IlokasaHo, IO BUCIB CyCIleH3iil HaBiThb i3 HpoOipok 3 possedeHHsAM 40 %
€TUAOBOIO CHUPTY Yy CIHiBBigHOIIEHHI 1:2 NposBAsABCA Ha IIiABHOMY CepeAOBUIIi
poctom MikpoopraHi3mi. O4eBrAHO, IO B 4aHOMY BMIIAAKY IIO BiAHOIIEHHIO A0
BKa3aHMX TeCT-KyAbTyp MikpoopraHizmis 40 % eTaHOA XapaKTepPU3YEThCA AUIIIe
DakTepiocTaTUIHOIO Ai€I0 (4uB. TadA4. 1).

Tabauns 1. BusHauenns miniMmaabHOI npurHidyiodoi koanenTpanii (MIC) 40 %
eTNAOBOIO CIIMPTY BigHOCHO TeCT-KyabTyp MiKpOOpraHismis

Tecr-xkyabpTypn Hassnicts pocty TecT-KyapTypu 8 HasABnicTh pocTy
MiKpOOpraHi3mis AOCAIAHVX BapiaHTax IIpu TeCT-KyAbTYPHU B
BiATIOBiAHOMY PO3BeA€HHI 3pa3Ka KOHTPOABHIX
BapiaHTax
1.2 1.4 1.8 1:16 1:32 1:64 1:128 +K -K Kc K3
Escherichia coli YKM B- - + + + + + + + - - -
906
Staphylococcus ~ aureus - + +  + + + + + - - -
YKM B-904
Pseudomonas aeruginosa — + + + + + + + - = -
YKM B-900
Candida albicans YKM - + + + + + + + - - -
Y-1918
IIpumirtka: «+» — HasIBHICTb POCTY KyAbTYPHU; «—» — BIACYTHICTb pOCTy KyAbTypH; «+K» —

MO3UTUBHMII KOHTPOAb POCTY TeCT-KyAbTypHu; «—K» —HeratmpHmMii KOHTPOAb POCTY TeCT-
KyapTypy; «Kc» — KOHTpoab umcrotu cepegosumna; «Ks» —KOHTpoab umcrotu 3paska (y
posseenHi 1:2).
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Puc. 1. Busnauens: miniMaabHOI npurHigyiodoi KontenTtpanii (MIC) 40 %
€TI/0BOTO CIIMIPTY 110 BiJHOIIEHHIO 40 TeCT-KyABTYP MiKpoopraHizMmis: A —
Escherichia coli YKM B-906; b — Staphylococcus aureus YKM B-904; B — Pseudomonas

aeruginosa YKM B-900; I' — Candida albicans YKM Y-1918.

Puc. 2. BusHaueHHsI MiHiMaAbHOI OaKTepUITMAHOL/PYHTIIMAHOI KOHIIeHTparlii
(MBC/MFC) 40 % eTna0BOTO CIIMPTY IO BiAHOIIIEHHIO A0 TeCT-KyABTYP
MiKpoopraHidMis. A — BiA 330BHi, b — Bug 3cepeaunn.
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baxTtepunmana/QpyHrinnasa KoHIJeHTpallisl eTMAOBOTO COMPTY y BMUIIagKy P.

aeruginosa i C. albicans Bianiosigaaa OakTepiocTaTnyHii (Tad4. 2). Tak, mpu HaHeceHHi
3pasKiB pigKOi KyAbTypHU i3 BiACYTHICTIO BUAMMOTIO POCTY Ha IIIiAbHE CepesOBUILE,
pict takox Oys BiagcyTHiM. Ilo BigHomenHio 4o E. coli i S. aureus >xoaHe i3
BUKOPUCTAaHMX pPO3BeJeHb CHMUPTYy He XapaKTepus3yBadoch OaKTepUIMAHUM
e(peKToM.

TabGaunss 2. BmsHadeHHst MiHiMaabHOI  OaKTepMIMAHOI/PYHIIIIMAHOI
koH1teHTpanii (MBC/MFC) 40 % eTnaoBoro crmpTy BigHOCHO TeCT-KyAbTYpP
MiKpOOpraHi3mis

Tecr-kyapTypu HasBHicTs pocTy TecT-KyAbTypU Ha
MiKpOOpraHi3mis IIiAPHOMY CepeAOBUILI IIPY HaHeCeHHi
BiAIIOBIAHOTO pO3BeAeHH: 3pa3Ka

1:2 14 18 1:16  1:32 1:64 1:128

Escherichia coli YKM B-906 + + + + + + +

Staphylococcus aureus YKM B-904 + + 4+ + + + +

Pseudomonas aeruginosa YKM B— - + o+ + + + +

900

Candida albicans YKM Y-1918 - + + + + + +
IIpumirtka: «+» — HasABHICTb POCTY KYABTYPMU; «—» — BIACYTHICTh POCTY KyABTYPH.

JocaigxenHss goseayu IO 4abep cagoBMII XapaKTepuU3yBaBCsA BUPakeHOIO
aHTUMIiKpOOHOIO aKTUBHICTIO 1040 S. aureus (Taba. 3, 4; puc. 3, 4).
Tabaunsa 3. BumsnadenHsi MiHiMaabHOI HpurHidyouoi KoHieHTpamnii (MIC)
Satureja hortensis o BiAHOIIIEHHIO A0 TeCT-KYAbTYpP MiKpOOpraHisMiB

Tecr-xyapTypn HassnicTs pocty Tect- Hassnictp
MiKpOOpraHi3mis KyABTYPU B AOCAIAHUX BapiaHTax pocCTy TecT-
IIpU BiAIIOBIAHOMY pO3BeAeHHi KyALTYPU B
3paska KOHTPOABHMX
BapiaHTax
1214 1.8 :16 1:32 1:64 128 +K -K Kc K3
Escherichia coli YKM B-906 - + + + + + + + - - -
Staphylococcus aureus - - - - - + + + - - -
YKM B-904
Pseudomonas aeruginosa -+ + 4 + + + + - - -
YKM B-900
Candida albicans YKM Y- - - + + + + o+ + - - -
1918
IIpumirtka: «+» — HasBHICTb POCTY KyABbTYPH; «—» — BIACYTHICTb pOCTy KyAbTypH; «+K» —
IO3UTUBHMIT KOHTPOAb POCTY TecT-KyabTypu; «—K» — HerarmpHmii KOHTpOAb POCTy TecT-
KyapTypy; «Kc» — KOHTpoab umcrotu cepegosuina; «Ks» — KOHTpoaAb umMcTOoTH 3paska (Y

posBegenHi 1:2).
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ExcrparoBaHi pedoBuHu y 32 pasy IigBUINyBaAM IIOKa3HMKM MiHiMa/AbHOI
OakrepioctaTyHOl Ta y 16 - MiHiMaABHOI OaKTepUIIMAHOI KOHIIEHTpallill 111040 S.
aureus. Menm supakeHnit edexr Oyao BiamiueHo moao C. albicans. B aanomy
BUIIaAKy CIIOCTepiraaoch Amiie ABOKpaTHe IigsuieHHs rmokasHukis MIC ta MFC.
Tabaunss 4. BusHadeHHsi MiHiMaabHOI  OakTepMnUAHOL/PYHIIIIMAHOL
koH1teHTpartii (MBC/MEFC) Satureja hortensis mo BigHOIIEHHIO A0 TeCT-KyAbTyp
MiKpoopraHismis

Tecr-xyapTypn HasBHicTb pocTy TecT-KyAbTypU Ha
MiKpPOOpTaHi3MiB IIiAbHOMY Cepe4OBUIL IIPY HaHeCEeHHi
BiAIIOBIAHOTO PO3BeACHHS 3pasKa

1:2 1:4 1.8 1:.16 1:32 1:64  1:128

Escherichia coli YKM B-906 - + + + + + +

Staphylococcus aureus YKM B-904  — - - - + + +
Pseudomonas aeruginosa YKM B- + + + + + + +
900

Candida albicans YKM Y-1918 - - + + + + +

IIpumirka: «+» — HasABHICTh POCTY KYAbTYPU; «—» — BiACYTHICTh POCTY KyAbTYPH.

Puc. 3. Busnauennst MiHiMaAbHOI IIpUTHIYYIO4O01 KOHIeHTpaii (MIC)
€TaHOABHOIO eKCTPaKTy Satureja hortensis 10 BiAHOIIIEHHIO A0 TeCT-KyAbTYP
Mikpoopranismis: A — Escherichia coli YKM B-906; b — Staphylococcus aureus YKM B-
904; B — Pseudomonas aeruginosa YKM B-900; I' — Candida albicans YKM Y-1918.
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ITo BigHomieHHIO A0 E. coli KOMIIOHEHTM eKCTpaKTy dYabepy caso0BOTO
IIOCUAIOBaAU yABidi OakTepioctaTmunmii i Oaxrepuiuanuii epexr 40 % eraHoay,
o040 P. aeruginosa aHTMMiKpOOHOTO BILAMBY BigMideHO He Oyao0.

Puc. 4. BusHaueHHs1 MiHiMaAbHOI OaKTepUIIMAHOL/PYHIIIMAHOI KOHIIeHTparii
(MBC/MEC) Satureja hortensis 110 BiAHOIIIEHHIO A0 TeCT-KyALTYpP MiKpOOpraHismis:
Escherichia coli YKM B-906 i Staphylococcus aureus YKM B-904 (A — Bug 3308BHi, b — Bug
scepeayHn); Pseudomonas aeruginosa YKM B-900 i Candida albicans YKM Y-1918 (B -
BUZ 330BHI, I — B14 3cepeaunnm).
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AocaigxeHHAMHI OyA0 BCTaHOBAEHO, IIJO OCHOBHI KOMIIOHeHTU edipHOI 04il
yabepy cag0BOTO IpM KyAbTUBYBaHHI B yMoBax Iloaiccsa Ykpainu — 1je: KapBakpoA (
89,07 %), y-tepmninen (3,53 %), a-tyitoH (1,7 %), kamdopa (1,48 %) (puc.5). OueBnano,
BUCOKMII BMICT KapBapKpoaAy 3yMOBAIOE€ aHTUMIKpOOHi BAacTUBOCTI 4Yabepy
cagosoro. Caig BiamiTuTy, 1mo AocaigxenHs cepOchkux ydyeHux (Mihajilov-Krstev,
2009) cBiguaTh PO BMCOKY aHTUMIKpOOHY aKTMBHICTB S. hortensis mpu 67 % BMmicTi

KapBaKpOAy y POCAVMHHIV CUPOBYHI, 1110 A0B€A€HO TaKOXX HaIllMU A0CAIA>KEHHIMN
(Puc. 5.)

B 1-okTeH-3-0J1 1,88

B OKTaHOJI-3

N g-TepmiHeH
0.1t
0,45

0,09
0,38

N napa-muMeH
B 1,8-unHeoa

N y-TepmiHeH

N TpaHc-ca0iHeHriap

——
o-TyHOH 0.56

H B-Tyiion

H kamdopa 018

B TepniiHeH-4-01 1,48

H kapBakpoJ
pBakp 0,91
H eBrenoJ
Puc. 5. KomnoneHnTHN1 ckaag epipHoi o4ii S. hortensis
BUICHOBKI

TaxuM 4MHOM, BCTaHOBAEHO aHTUMIKpOOHY 4i0 40 % eTaHOABHOIO eKCTPaKTy
TpaBu yabepy calO0BOIO CTOCOBHO TeCT-KyAbTYp MiKpoopraHismis — Escherichia coli,
Staphylococcus aureus ta Candida albicans. CtocoBHO Pseudomonas aeruginosa
IIPUTHIYYIOUY AiI0 eKCTPaKTy He BUSIBACHO.

Edipna oais S. hortensis, Bupomenoro B ymosax [Iloaiccs VYkpainn,
XapaKTepM3yEeThCsl BUCOKMM BMicToM Kapsapkpoay ( 89,07 %), mio 3ymoBaio€
aHTUMIiKpOOHi BAaCTMBOCTI POCAVMHI.

BpaxoByioun pesyapTaté A0cCaAigKeHb, OauMMO IIEPCIEeKTUMBHUM IOJaAbllle
AeTa/bHillle BMBYEHHS eTaHOABHMX eKCTpakTiB i3 uabepy cagoBOro 3 MeTOIO
POBIIMpPEHHsI acOPTUMEHTY aHTMOaKTepiaabHMX Ta aHTU(PYHTAABHMX POCAMHHMX
Ipenaparis.

ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). bioaoziunuii sicrux MIITY. 2014, Ne3




120 PBiosoriyauii BiCHUK FB\

)

CrMcOK BUKOPUCTAHOI AITEPATYPU
Koriok, A.A. Isamenxo, IB. (2013). ®ynrinmana axkTUBHICTL eKCTPaKTiB
epipooaitHnx pocanH poaunu Lamiaceae Lindl. Bignocno Fusarium oxysporum.
bioaoriuamni sicauk MAITY. T.3. — Ne3 (9). — C.70-82.
Mertoamuni  BKasiBkm  «BusHaweHHsa — 4yTamMBOCTI  MiKpooprasi3miB 40
aHTMOaKTepiaabHUX Ipenapartis» (2007). Hakas MO3 Ykpainn No167. — [UnHHMI Big
2007-04-05]. K.: MO3 VYkpainmu. 63 c.
Munaaep, A. DxkcnepuMeHTH B MoaeKyasapHol reHetuxe (1976). Iloa pea. C. V.
Aauxanana. Mocksa: Mup. — C. 394-395.
Minapuenko, B.M. (2005). Aikapcpki CcyAuHHI pocamHu YKpaiHu (MeguyHe Ta
pecypcHe 3HaueHH:). Kuis: Pitoconionentp. — C.210.
Pactureannsle pecypcet CCCP: LIBeTkoBble pacTeHMs, MX XUMMWYECKMUII COCTaB,
ucrioarzosanne; Cemerictea Hippuridaceae-Lobeliaceae. (1991). Ots. peall. A.
Cokoaos. CI16: Hayka. — C.83-84.
Cngopos, IO. I, I'ybunska, I. I, Koneuna, P. T., Hosixos, B. I1. (2008). Excrpakiiis
pocamHHOi cupoBuHM. HapuaapHmit mociOHuk. /bsiB: BuaasHmirso /lbBiBCbKOI
noAiTexHiku. — 336 c.
Tanckas, FO.B., Kawummua, WM. WM. Tlomosa, O. W.(2008). Vccaeaosanme
aHTUMUKPOOHOTO AeVCTBMA »PUPHOrO Macla, BOAHOTO ¥ BOAHO-CIIUPTOBOTO
u3BAeYeHNII 13 TpaBhl 4abepa cagosoro (Satureja hortensis L.). Hayu. ob6ospenne.
Nel. — C. 40-43.
Tanckas, 10. B., ITonosa, O.J1. (2008). VsyyeHne 61o0A0rmyecky akKTVBHBIX BeIlleCTB
TpaBbl 4yabepa cagoBOrO, KyAbTUBUPYeMOTO B ycaoBMsaX CTaBpOII0ABCKOTO Kpas.
Papmanusa u3 Beka B BeK : c0. Hayd. Tp. Yactsp IIl. AHaams u crangapTusaiys
AexapcrseHHBIX cpeAcTs. CI16.: V3a-Bo CITXPA. — C. 151-156.
Ykpannckas Koaaekiysi MUKpoopranuaMos: Karazaor kyawstyp (2007). ITog pea. B. C.
IToaropckoro, O. V. Konodask, E. A. Kunpnanosoir, O. P. I'sosasak. K.: Haykosa
AyMKa. — 270 c.
Yepnoropog, A.b., Bunorpagos, b.A. (2006). DpupHble Macia HeKOTOPLIX BUAOB
poaa Achillea L. coaepxxamme ¢parpanoa. PacturteabHsle pecypcbl. CaHKT-
ITerepOypr. T.42. Boim. 2. — C. 61 - 68.
Abolfazl, M., Hadi, A., Frhad, M., Hossein, N. (2014). In vitro antibacterial activity
and phytochemical analysis of some medicinal plants. Journal of Medicinal Plants
Research. Vol. 8(3): 186-194.
Lahooji, A., Mirabolfathy, M., Karami-Osboo, R. (2010). Effect of Zataria multiflora
AND Satureja hortensis essential oils, thymol and carvacrol on growth of Fusarium
gramineum isolates and deoxynivalenol production. Iran. J. Plant Path. Vol. 46, No.
1,:11-13.
Mihajilov-Krstev, T., Radnovic, D., Kitic D., Stojanovic-Radic, Z., and Zlatkovic, B.
(2009). Antimicrobial activiti of Satureja hortensis L. essential oil against pathogenic
microbial strains. Biotechnol. & Biotechnol. Eq., 23(4), 1492-1496.
ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). Bionoziunuii sicnux MAITY. 2014. Ne3




Fﬁ Biological Bulletin 121
\"%
Mohammadhosseini, M., Beiranvand, M. (2013). Chemical Composition of the
Essential Oil from the Aerial Parts of Satureja hortensis As a Potent Medical Plant
Using Traditional Hydrodistillation. Journal of Chemical Health Risks. 3( 4): 43 — 54.

Novak, J., Bahoo, L., Mitteregger, U., Franz C. (2006).Composition of individual
essential oil glands of savory (Satureja hortensis L., Lamiaceae) from Syria. Flavour
and Fragrance Journal. Volume 21, Issue 4, p. 731-734.

Reichling, J, Schnitzler, P, Suschke, U, Saller, R. (2009). Essential oils of aromatic
plants with antibacterial, antifungal, antiviral, and cytotoxic properties-an overview.
Forsch Komplementmed. Apr;16(2):79-90.

Rezvanpanah, S., Rezaei, K, Golmakani, M.-T., and Razavi, S. H. (2011).
Antibacterial properties and chemical characterization of the essential oils from

summer savory extracted by microwave-assisted hydrodistillation. Braz ] Microbiol.
42(4): 1453-1462.

REFERENCES
Kotyuk, L. A., Ivashchenko, I. V. (2013). The fungicidal activity f extracts from oil

bearing Lamiaceae Lindl towards Fusarim oxysporum. Biological Bulletin of
Bogdan Chmelnitskiy Melitopol State Pedagogical University, 3 (3), 70-82.

Methodical instructions ‘Determination of the sensibility of microorganisms to
antibacterial preparations’(2007). The Order of the Ministry of Health of
Ukraine No 167. — [Valid from 2007-04-05]. Kyiv: Ministry of Health of
Ukraine.

Miller, D. Experiments in molecular genetics (1976). S.I. Alikhanyan (Ed). Moscow:
Mir Publishers, 394-395.

Minarchenko. V.M. (2005). Medicinal vascular plants of Ukraine (medical and

resource significance). Kyiv: Phytosociocenter.

ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). Fioroziunuii gicnux MAITY. 2014. Ne3



http://www.ncbi.nlm.nih.gov/pubmed/?term=Rezaei%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Golmakani%20MT%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Razavi%20SH%5Bauth%5D

122  BiosoriyHuii BiCHUK %
)

Plant resources of the USSR: Flowering plants, their chemical composition,

utilization; Hippuridaceae-Lobeliaceae families. (1991). P.D. Sokolov (Ed.). St.-
Petersburg: Nauka Publishers, 83-84.

Sydorov, Yul., Gubytska, LI, Konechna, R.T., Novikov, V.P. (2008). Extraction of
plant raw material. Manual. Lviv: Lviv Politekhnika Publishers.

Tanskaya, Yu.V. Klishina, I.I., Popova, O.I. (2008). The study of antimicrobial effect
of ethereal oil, water and alcoholic water extraction from the herb of summer
savory (Satureja hortensis L.).Scientific Review, 1, 40-43

Tanskaya, Yu.V., Popova, O.I. (2008). The study of biologically active substances of
the herb of summer savory cultivated in the Stavropol Territory. Pharmacy
from century to century: Proceedings. Part 3. Analysis and standardization of
remedies. St.-Petersburg. SPHFA Publishers, 151-156.

The Ukrainian collection of microorganisms: Crop catalogue. (2007). V.S. Podgorsky,
O.. Kotsoflyak, Ye. I. Kiprianova, O.R. Gvozdyak (Eds.). Kyiv: Naukova
Dumka Publishers.

Chernogorod L.B., Vinogradov B.A. (2006). Essential oils of some species of the
genus Achillea L., containing fragranol. Plant resources. St. Petersburg, 42 (2),
61 - 68.

Abolfazl, M., Hadi, A., Frhad, M., Hossein, N. (2014). In vitro antibacterial activity
and phytochemical analysis of some medicinal plants. Journal of Medicinal

Plants Research, 8(3), 186-194.
ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). Bionoziunuii sicnux MAITY. 2014. Ne3




Fﬁ Biological Bulletin 123
r

Lahooji, A., Mirabolfathy, M., Karami-Osboo, R. (2010). Effect of Zataria multiflora
AND Satureja hortensis essential oils, thymol and carvacrol on growth of
Fusarium gramineum isolates and deoxynivalenol production. Iran. J. Plant
Path., 46 (1), 11-13.

Mihajilov-Krstev, T., Radnovic, D., Kitic D., Stojanovic-Radic, Z., and Zlatkovic, B.
(2009). Antimicrobial activiti of Satureja hortensis L. essential oil against
pathogenic microbial strains. Biotechnol. & Biotechnol. Eq., 23(4), 1492-1496.

Mohammadhosseini, M., Beiranvand, M. (2013). Chemical Composition of the
Essential Oil from the Aerial Parts of Satureja hortensis As a Potent Medical
Plant Using Traditional Hydrodistillation. Journal of Chemical Health Risks, 3(
4), 43 - 54.

Novak, J., Bahoo, L., Mitteregger, U., Franz C. (2006).Composition of individual
essential oil glands of savory (Satureja hortensis L., Lamiaceae) from Syria.
Flavour and Fragrance Journal, 21(4), 731-734.

Reichling, J, Schnitzler, P, Suschke, U, Saller, R. (2009). Essential oils of aromatic
plants with antibacterial, antifungal, antiviral, and cytotoxic properties-an
overview. Forsch Komplementmed, 16(2), 79-90.

Rezvanpanah, S., Rezaei, K, Golmakani, M.-T.,, and Razavi, S. H. (2011).
Antibacterial properties and chemical characterization of the essential oils

from summer savory extracted by microwave-assisted hydrodistillation. Braz |

Microbiol., 42(4), 1453-1462.
ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). bioaoziunuii sicrux MIITY. 2014, Ne3



http://www.ncbi.nlm.nih.gov/pubmed/?term=Rezaei%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Golmakani%20MT%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Razavi%20SH%5Bauth%5D

124  Biosoriyauii BiICHUK

oN

Hocmynuaa 6 pedaxyuto 02.12.2014

Kak nutnmposarb:

Koriok, /. A. (2014). AaTUMiKpOOHa aKTMBHICTh €TaHOABHOTO eKCTpakTy Satureja
hortensis L. mpoTu mnaToreHHMX IITaMiB MiKpOOpraHi3MiB. buorozuueckuti 6ecmHuk
Meaumonoavckozo zocydapcmeentiozo nedazozuveckozo yHueepcumema umeru bozdana
XmeavHuuxozo, 4 (3), 109-124. erossref http://dx.doi.org/10.7905/bbmspu.v4i3.898

© Komiok, 2014

Users are permitted to copy, use, distribute, transmit, and display the work publicly
and to make and distribute derivative works, in any digital medium for any
responsible purpose, subject to proper attribution of authorship.

() ETI

This work is licensed under a Creative Commons Attribution 3.0 License.

| SSN 2225-5486 (Print), ISSN 2226-9010 (Online). Bionoziunuii sicnux MITY. 2014. Ne3


http://dx.doi.org/10.7905/bbmspu.v4i3.898
http://creativecommons.org/licenses/by/3.0/

