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32i0Ho Haka3y MiHicmepcmea oceimu i Hayku YkpaiHu eid 27.09.2021
Ne 1017 xypHany npuceoeHo kamezopito "B" i3 ncuxonozii ma nedazoziku

32i0H0 Haka3y MiHicmepcmea oceimu i Hayku YkpaiHu eid 27.04.2023
Ne 491 xypHany npuceoeHo kamezopito "B" i3 MeQuyuHu: cneyianbHicmb 222

PexomeHndoeaHo do eudasHuymea lpe3udieto 2pomadcbkoi HayKosoi opaaHizayii «BceykpaiHcbka Acambness dokmopie
Hayk 3 depagHo20 ynpaeninHsy (PiwenHs 8id 16.04.2025 Ne 6/4-25

XKypHan sudaemsbcs 3a niompumku KHI "KninidHa nikapHs Nol5 odinscekozo patioHy m.Kuesa", LieHmpy diemornoaii
Hamanii KanuHo8chKoi.

efp s [ Google e oyt s kpai s sopSokcn. Kyan sucsmmo oo, mecpie,

I NTERNATIONAL — 4 . ’ 4

Researchfib e MexaHi3Mu (hopmyeaHHs ma (hyHKUIOHyBaHHS, a, MaKOX, iHHO8aUilHI NUMaHHs PO38UMKY

meduyuHuU, ncuxonoeii, nedazoeiku ma. BudaHHs po3paxosaHo Ha Haykosuis, 8uknadavis, nedazoeig-npakmukis, npedcmasHukie opeaHie depxasHoi enadu
ma micyesoeo camospsidysaHHsi, 3006ysavie suLoi ocsimu, epoMadceko-nomimuyHux disyie.

JKypHan Bknto4eHo Jo MixHapoaHoi HaykomeTpuyHoi 6aan Index Copernicus (IC), Research Bible, mixHapogHoi nowykosoi cuctemu Google Scholar.

lonosa pedakuyitiHoi konezii:

KaHau&aT HayK 3 AepxaBHOro ynpaeniHHA, goueHT, Jlaypeat npemii Mpe3naeHTa
Ykpaiiv ons monoamx B4eHux, Jlaypeat npemii BepxosHol Pagun Ykpaitu monognm
yyeHum, aupektop BugasHwyoi rpynn  «HaykoBi mepcnekTuBKM», OUPEKTOP
rPOMafCHKOI HaykoBOi opraHisauii «BceykpaiHCbka acambries [OKTOpiB Hayk 3
[epxaBHOro ynpaeniHHa» (Knis, YkpaiHa)

XykoBa IpuHa
BitaniiBHa

lonoeHuii pedakmop: YepHyxa Hadis MukonaieHa — [OKTOp NedaroriyHMX Hayk, npodecop, npodecop
kacpeapu couiansHoi peabinitauii Ta couiansHoi neparorikn KuiBcbkoro HauioHanbHOTO YHiBepcuTeTy iMeHi Tapaca
LLleyenka (Kuis, YkpaiHa).

3acTynHuK ronoBHOro pepaktopa: TopsHMK IHHa IBaHiBHAa - [OKTOp MeOWYHUX HayK, CTapLiMid HayKoBuiA
CniBpOBITHUK, NPOBIAHMI HaykoBUiA CIBPOBITHMK TabopaTopii BipycHUX iHdekLiln [epxaBHoi ycTaHoBM «IHCTUTYT Mikpobionorii Ta
imyHonorii imeHi |.I. MeyHukoBa HauioHanbHoi akagemii MeguuHux Hayk Ykpainuy (Xapkis, YkpaiHa);

3acTynHuk ronoBHoro pegaktopa: Ciganiy IpuHa JleoHigiBHa — [OKTOP neaaroriyHnx Hayk, Npodecop, 3aBigyBay
kadpenpv Neaarorikv, agMiHicTpyBaHHS i CneLlianbHOi 0CcBiTM HaB4YanbHO-HAaYKOBOTO iHCTUTYTY MEHeMKMeEHTY Ta ncuxonorii [3BO
«YHiBepcuteT MeHemkmeHTY ocsiTu» HAMH Ykpainu (Kuis, Ykpaina);

3acTynHuk ronoBHoro peaakropa: XykoBcbkuit Bacunb MukonainoBuy — [OKTOp NefarorivHux Hayk, npodecop,
npochecop kadeapw aHrnincekoi Mosu HauioHanbHoro yHiBepeuteTy "OcTposbka akagemis” (PisHe, Ykpaita).

PedakujiliHa koneezisi:

1. babosa Ipuna KocTaHTHHIBHA - JIOKTOp MEIMYHMX Hayk, npodecop, npodecop kadenpu aedexronorii Ta ¢isuunoi peaGimiramii, I3 "ITiBaeHHOYKpaiHCHKNI HallioHATbHHI
nenaroriunuit ynisepeurer imeni K.JI. Yumuceroro" (Oneca, Ykpaina)

2. Babuyk Omena ['puropiiBHa — KaHIMAAT ICHXOJOTIYHMX HAyK, MOLEHT, 3aBigyBad kadeapu cimeifHOI Ta cremianbHOi memarorikum i mcemxosorii JlepsxkaBHOro 3akiamy
«ITiBeHHOYKpATHCHKHI HaLliOHAIbHII nenaroriynuii ynisepeurer imeni K.JI. Viuuucskoroy» (Oneca, Ykpaina)

3. baxos IBan CTenaHoBHY — JIOKTOp IEJIAroriyHMX HayK, Tpodecop, 3aBimyBau Kadenpn iHosemHoi (inosorii Ta nepexnany MixperioHanbHOT akaJeMil ynpaBIliHHA IePCOHAIOM
(KuiB, Ykpaina)

4. banaxrap Karepuna Cepriisua - 3100yBau crynens gokropa ¢inocodii (PhD) 3a cneniansuictio 053. Ilcuxomnoris, crapiuuii Buknanay xadeapu iHozemuux Mo B Hanionansuomy
ynisepeureri im. O. O. Boromoubus (Kuis, Ykpaina)

5. Baprenesa Iprna OnexcanpiBHa - KaHIMaT NIEaroriyHUX HayK, TOLEHT, TOLEHT kKadepy neaaroriku JlepxapHoro 3aknaiy «ITiBeHHOYKpaiHChKHi HalliOHAIBHHMIA ITe/IaroriyHHit
yniBepeuter imeni K.JI. Yimmucekoro» (Ozneca, Ykpaina)

6. BinsikoBebka Onbra OpecTiBHA — JOKTOP IEAAarorivHuX Hayk, npodecop xadeapu 3araibHOI IeJaroriky Ta Mefaroriki BUMmoi mKoau JIbBIBCHKOro HAIIOHAIBLHOTO YHIBEPCUTETY
imeni IBana ®panka (M. JIbBiB, YKpaina)

7. Baystok Crenan Hecrepoud - IOKTOp MEMYHHUX HAyK, npodecop, 3aciuyxeHuii iy HayKHu i TeXHikM YKpaiHu,odecHni akanemik HarioHanbHoi akajeMil meJiarorianux Hayk

Vkpaiun , 3aBigyBau kadeapu dizionorii 3 ocHoBamu Gioetkn Ta Giobesnekn TepHOMINIbCHKOTO HALIOHATBLHOTO MEAMYHOrO yHiBepcuTety iMeHi .51 NopbaueBchkoro Yipainu

(TepHromnins, Ykpaina)

Bosk Bikropis MukosaiBHa - KaHIu/aT eKOHOMIYHHX HayK, TOLEHT Kadenpu ekoHoMiku JlepkaBHoro yHiBepeurery iMm. Craniciaasa Crautina B ITini (M. ITina, [Tosnbiua)

T'BoxbuKeBiY CrilbBisi — KaHMIaT Hayk, JlepxaBHa npodeciiina Buia mkona im. Sky6a 3 ITapammky B I'oxysi-Benukononscekomy (ITonbiia)

0. I'ermanenko Jlroamuina MukosaiBHa - cTapiia BUK/Iaadka Kadeap IPHPOIHHYI0-MaTEeMaTHIHOT OCBITH i TEXHOMOTiH [HCTHTYTY TiCIsSANIIIOMHOT 0CBiTH KHIBCBKOTO CTOMMYHOTO
yaiBepcurery imeHi bopuca I'pinuenka (Kuis, Yxpaina)

B o



11.
12
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.

50.

51

52.

53.

54.

55.

56.
57.

58.

59.

60.
61.

TonoBau Haranis BacuiiBHa — KaHAMJAT NMEJarorivHuxX Hayk, JOLCHT, AOLEHT KadeapH yHpaBiHHSA MEPCOHAIOM Ta eKOHOMIKH Tparii MikperioHanbHoi akajgemii yrnpasiiHHsI
nepconanoM (Kuis, Ykpaina)

T'pevanoscrbka Onena BonoumupiBHa — JJOKTOp HeiaroriqHux Hayk, npogecop kadeapu dinocodii ra rymanirapHnx Hayk BiHHHUIBKOro HalliOHAIBHOIO TEXHIYHOTO YHIBEPCHTETY
(Binnuns, Ykpaina)

I'ya3e Haranis [BaniBHa - 10KTOp (hapMaLieBTHYHKX HAYK, Tpodecop, aa'foKT Kadeapn hapmarii i exosoriunoi XiMii OmonbsCbKOro yHiBEpCHTETY, JOUCHT KadepH TEXHOIOTIT JIKiB
Ta 6iopapmanii JIbBIBCbKOro HalliOHANILHOrO MEMYHOrO yHiBepcuTety imMeni Jlanuna Fanuupkoro (JIbsis, Ykpaina)

T'ymennukoBa Tamapa PynonbgisHa — nokrop nemarorisuux Hayk, npodecop, aupexrop Ilpuaynaiicskoi ¢inii MixkperionansHoi akajgemii ynpasiinns nepconanom (Kuis,
VYkpaina)

JlepcryranoBa Haranst BikTopiBHa - KaHAMAAT MEAAroriyHMX Hayk, JOLEHT KadeApH OCBITH Ta yNpaBiliHHA HABYAJIbHHM 3akiagoM KiacHuHOTO NpHBATHOrO yHIiBEPCHTETY
(3amopixoxs, YkpaiHa)

Jlonrosa Onena MukosaiBHa - KaHIHAAT ICUXOJIONYHAX HAYK, JOLEHT, JoLeHT Kadeapy asiauiiinoi ncuxonorii HauionansHoro asiauiiinoro yuiBepcurery (Kuis, Ykpaina)
XKypanbopa Jlapuca ITeTpiBHa — JOKTOp NCHXOJIONYHAX HAYK, podecop, 3aBiayBad kadenpu neuxonorii [Tonickkoro HanioHansHoro ynisepeutery (JKutomunp, Ykpaina)
3asukiBcbka OkcaHa BacuimiBHa - KaHINIAaT EKOHOMIYHHX HAyK, DOLCHT Kadeapu (iHaHCIB Ta eKOHOMIYHOI Oe3mekn HalioHalIbHOTO yHIBEPCHTETY BOAHOTO rOCIOAApCTBA Ta
npupogokopucryBauns (PiBue, Ykpaina)

IrxueBchka Jlecs AHaroniiBHa — KaHJMJAAT NCHXOJONIYHMX HAyK, JOLEHT, MOLEHT KadeIpu NCHXOJIOr
MeHe/pkMeHTy Ta nicuxonorii JI3BO «YHisepcuter MeHeuxkMenTy ocBiti» HAITH Vipainn (Kuis, Ykpaina)
Iqanceka Onena MuxaiiiBHa - KaHANAAT MCHXOJIOTTYHAX HAYK, AOLCHT, JOLEHT Kadeapu asiawiitHol ncuxonorii Harionansroro asiauiitnoro yxiBepeurery (Kuis, Ykpaina)
Kappam Oxcana JlroGomupiBHA, KaHANJAT CKOHOMIYHMX HAyK, JOLEHT Kadeapu KOMIT'IOTEPHHX TEXHOJIOTiH Ta eKOHOMIYHOI kiGepHeTnku HaBuanbHO-HAyKOBOrO IHCTHTYT
ABTOMATHKH, KIOEPHETUKHN Ta 00YHCIIIOBANIbHOI TeXHIKK HalioHaibHOro yHiBEpCUTETY BOAHOIO FOCIOIAPCTBA Ta IPUPOLOKOpUCTYBaHHs (M. PiBHe, Ykpaina)

Kmnmyc Tepesa MukonaiBHa - KaHIMJAT NeEJaroriyHnX Hayk, cTapuiMii BuKiazad kadeapu comionorii Ta couiambHoi po6otn HanioHansHoro yHisepcurery "JIbBiBchbka
ToniTexHika", 3aBilyBad CHXiBCBKOTO Bi/UIUICHHS ICHHOTO 0TIy JIbBIBCBKOrO MiChKOTO LEHTpY couianbHux mociyr "Jlxepeno" (JIsBiB, Ykpaina)

Kosanenko Onena MuxaiiniBHa - KaHAUIAT NEIAroriYHUX HayK, IIPOBIIHMIA HAYKOBHUIi CIiBPOGITHHK Binainy npodinsHoro Hapyauus [HctutyTy neparoriku HAITH Ykpainu (Kuis,
Vkpaiuna)

Kopanb I'anuna MukosnaiBHa - JOKTOp MEIMYHMX HayK, npodecop, 3aBinyBay kadenpu Mikpobiomnorii, Bipycoorii, erinemiosnorii 3 kypcoM iHpekuiiHuX XBOPOG Y3KropoachKkoro
HalioHANBHOTO yHiBepcuTeTy (Ykropoa, Ykpaina)

Kosanbuyk Anna CepriiBaa - 3100yBau crymens pokropa ¢inocodii (PhD) 3a cmemiamshictio 053 Ilcuxosmoris HaB4yanbHO-HAyKOBOTO IHCTUTYTYy MEHEIKMEHTY Ta
ncuxonorii J[3BO «YuiBepcuter Menekmenty ocBitn» HAITH Yipainu (Kuis, Ykpaina)

Kopunpuyk Heonina IBaHiBHa — KaHIMIaT MEMYHMX HAYK, JOICHT Kadeapy Tepamii Ta cimMeiiHoi MemimHN TepHONiIBCHKOrO HaIliOHABHOTO MEIMYHOTO YHiBepCHTETY iMeHi
L.s1.Top6auecekoro MO3 Ykpaiun (TepHomins, YkpaiHa)

Kopuienko Ilerpo CepriiioBud - JOKTOp IOPUAMYHHX HAyK, JOLEHT, aJBOKAT, 3aCTYIHHK MEPIIOr0 HPOPEKTOpa 1o poboTi 3 Koiemkamu, npodecop xadeapu dimocodii ta
coljianbHO-TyMaHiTapHux aucuuiuiin HauionanbHoi akazgemii cratucTuku, o6y Ta aynuty (Kuis, Ykpaina)

Kpapuyk Bomoaumup MukonaiioBud, JOKTOp FOPHIMYHHX HAyK, JOIEHT, JIOUEHT Ka(eapu KOHCTHTYIiHHOrO, aJMiHiCTPaTMBHOTO Ta MiXKHApOJHOro npaBa BosimHChKOTO
HaIliOHaTBHOTO YHiBepeutety iMeti Jleci Ykpainku (JIynpk, Yipaina)

KpaBuyx Jlronmuna CrenaniBHa - KaHAMJAT NEJArorivHuX Hayk, AOLEHT, npodecop xabeapu dizuynoi Tepamii, eprorepamii, ¢i3nunoi KynsTypH i cnopry XMEIbHHIBKOIO
IHCTUTYTY coUiallbHMX TexHonoriii YuiBepcurery «Ykpaina», 3aBixyBau kadenpoio disuunoi teparmii, eprorepanii, disuunoi KyabTypH i crnopry XMeIbHHLBKOIO iHCTHTYT
comnianbHUX TeXHOJIOrH YHiBepcuTeT «YKkpaiHa» (XMenbHUIbKHIT, YKpaiHa)

Kpaitank ['puropiit CepriiioBud - KaHANAAT IOPUANIHEX HAayK, TOLCHT, T0LEHT JKUTOMHPCHKOTO ICP)KaBHOTO yHiBepcHTeTy iMeHi IBana ®panka (OKutomup, YkpaiHa)

JleBkoB AHaromniii AHATOMIHOBUY - KAHAUAAT MEIMYHUX HayK, AoueHT kadeapu ¢isuuHol Tepamii Ta eprorepanii HauionamsHoro ynisepcutery «IlonraBcbka momitexHika iMeHi
1Opis Konnparioka» (ITonrasa, Yipaina)

Jliroupkuii Anaroniit OnekcilioBuy — JOKTOp neJaroriyiux Hayk, npogecop (Kui, Yipaina)

JIncenko JIMUTPO AHJPIHOBHY - KaHIMAAT MEAHYHHMX HAYK, TOLEHT KadeapH BHYTPIlIHBOT MeMIMHNA No2 BiHHHIIBKOrO HAlIOHAJIBHOTO MEMYHOTO YHiBepentery (Binnnis, Yipaina)
JIna (Hasapyk) Oxcana MukomaiBHa - JOKTOpP NCHXOJOTiYHUX HAyK, JOLEHT, YWICH-KOPECIOHACHT YKPAiHCHKOI akaaeMil akMeosorii, wieH rpoMaacskol cniakn «HauionansHa
TICHXOJIOri4Ha acolianis», ToueHT kadeapu asiawiiiHoi ncuxonorii HanionaasHoro asiauiitnoro ynisepeurery (Kuis, Ykpaina)

Maxkapenko Onekcanap MuKonaiioBud — JIOKTOp MEIMYHHMX Hayk, npodecop, akanemik MixHapomHoi akanemii ocBiTH Ta Hayku, npodecop KaelpH 3araibHOMEIHYHHX
qucuuiutie MibKperioHansHOT akageMii ynpaeminas nepconanom (Kuis, Ykpaina)

Mansues JImutpo BanepiiioBud kaHanaatT MEAMYHHX HAyK, 3aBimyBad jabopartopii iMmyHouorii i MonxekyssipHOI Gionorii HauionansHoro meanunoro ysisepeurery imeni O.0.
Boromonbus (Kuis, Ykpaina)

Mapymesa Onekcanpa AHatoliiBHa - IOKTOp HayK 3 JIGpKaBHOTO YIpPaBIIiHHSA, IOICHT, 3aBiTyBad Kadeapu myOiuHOro ynpasiHHs Ta iHpopMmaliiiHoro MenepkmenTy ITBH3
Vuisepcurer Hositrix Texuomnoriit (M. Kui, Ykpaina)

Mensauk Bonogumup CrenaHoBHY — HOKTOP MEAMYHHX Hayk, mpodecop kadeapu nesposorii HaumionamsHoro meamunoro ysisepcutery imeni O.0. boromonbus, mexan
meauyHoro dakyibrery Nel (Kuis, Ykpaina)

Mirensko Borman OpecToBrY — KaHANIAT MCAMYHNX HAyK, JOLCHT Kadeapy Tepamii Ta ciMeiHOi MeAMIMHE TepHOMIBCHKOTrO HAL[IOHATBHOTO MENYHOTO YHIBEPCUTETY iMEHI
Ls1.Top6auescbkoro MO3 Vkpainu (Tepronins, Ykpaina)

Mirenbko Jlroamiia MuxailliBHa — KaHAHAAT MEAMYHUX HAYK, JOLEHT Kadeapu BHYTPILHbOT MeauunHu Ne2 TepHOMIbCHKOro HalliOHAIBHOTO MEIMYHOIO YHIBEpPCUTETY iMEHi
1.51. Top6auescbkoro MO3 Vkpainu (TepHomniis, Ykpaina)

Mizenbebkuii Cepriii Jlrogsurosuy — npopecop, Akanemik, IIpesnaent PerionansHoi Akajemii MenemkmenTy (Kasaxcran)

Mixanbcbknii ToMarn — JOKTOp HayK, JOLECHT Kadenpu reorpadii perionaabHOro po3sutky I nancskoro yuisepeutery (ITonbina)

Mupropoa-Kapriosa Banepiss BanepiiBHa - kaHIumaT [OPUIMYHMX HayK, 3aCTYIHHK JMPEKTOPa 3 HAyKoBOi POOOTH, cTapuimMii BHKIagad Kadeapd aiMiHiCTPaTHBHOIO,
TOCMO/IAPCHKOr0 MpaBa Ta (GpiHaHCOBO-ekOHOMiuHOI Ge3nexkn CymebKoro jeprkaBHoro yHiepcurery (Cymu, YkpaiHa)

Mouanos [Opiii OsekcanapoBHy - JOKTOpP MEIMYHHX Hayk, mpodecop, mpodecop kadeapu Xipypriunoi cromarosorii Ta kiiHiunux aucummuin JIBH3 «Yikropoacekuit
HanioHanbHuil yHiBepcutet» (Ykropoa, YkpaiHa)

Hikysbues Mukoria OliekcanpoBiy — JOKTOp OOroc/IoBCHKHX HayK, KaHmar (inocodebkix Hayk, npodecop, noueHT kadeapu pinocodii HY «OMA» (Oneca, Ozecbka obiactsb, Ykpaita)
Oniiiank CeiTana BanenTuHiBHA - KaHIMIaT (apMalleBTHYHUX HAyK, IOLEHT, JOIEHT Kadepy anTeuHoi TexHoorii JiikiB HanioHaasHOro (hapManeBTHYHOTO YHiBEpCHTETY
TIomutkin Exyapa OnekcanapoBHd — JOKTOP NMCHXOJNOTTYHAX HAYK, IPodecop, IPOBiAHMI HayKOBHIA CIIiBPOOITHHK IHCTHTYTY MefaroriyHoi OCBITH i OCBiTH 10pociuX iMeHi IBaHa
3s3rona HATTH Vpainu (Kuis, Ykpaina)

TTomutkina JIro60B BiraniiBHa — JJOKTOp IICHXOJIONYHKUX HAyK, Ipodyecop, 3aBiayBad kadeapu asiauiinoi ncuxosnorii HajionansHoro asiauiiinoro yuisepeutery (Kuis, Ykpaina)
Tlonens Oxcana BacuiiBHa - KaHIMAAT NEJAaroriyHMX Hayk, JONUEHT Kadeapn ykpaiHchkoi Ta iHo3eMHOI imonorii Olechbkoro HalioHaJbHOrO TEXHOJNOIYHOIO YHIiBEPCHTETY
(Oneca, Ykpaina)

Ipuxoapkina Haranis OnexciiBHa - TOKTOp IeaarorivHux Hayk, npodecop kadeapu memaroriku, aaMiHiCTpyBaHHs 1 creuianbHOi ocBitH HaBuanbHO-HAyKOBOrO IHCTUTYTY
MeHepKMeHTy Ta rieuxosorii JI3BO «YHisepeurer menepkmenty ocsitiy HAITH Ykpainn (Kuis, Ykpaina)

Tpokod‘eBa Mapuna OnexkcanJpiBHa — KaHIM/AT NEJaroriyHuX Hayk, JOIEHT, JOUEHT Kadeapu iHozeMHOi (imosorii dakymbTeTy JNHIBICTHKH Ta CONiabHMX KOMYHiKalliit
HanionaneHoro asiartiitnoro ynisepcueryt (Kuis, Ykpaina)

Cupauk SIpocnas - noueHT kadeapu anrponosorii Bpouzascskoro ynisepeutery (Bpownas, [Tonbira)

Tpyuwkina Haranis BanepiiBHa - kaH{u1aT eKOHOMIYHUX HAyK, 4ICH-KOPECHOHIEHT AKajeMil eKOHOMIYHMX HayK YKpaiHu, AiiicHuii uieH LIeHTpy ykpaiHChbKO-€BPOINEiichbKOro
HAyKOBOTO CIiBPOOITHHIITBA, CTAPIINI HAyKOBUH CIIBPOOITHHK BiULiTy TIPOGIEM PeryasTopHOI MOJNITHKM Ta PO3BHTKY ITiANPHEMHHMITBA, IHCTUTYT €KOHOMIKH MPOMHCIOBOCTI
HAH VYkpaiun (Kui, Yxpaina)

TypuunoBa ['anna BonoanmupiBHa — KaHAMAAT NEAArorivHUX HAyK, JOLEHT, AeKaH (akyipTeTy mpupoaHnydo-reorpadidHoi ocitu Ta exosorii HarionansHoro negarorivuHoro
yuiBepcurery imeni MLIT. Jlparomanosa (Kui, Ykpaina)

®ininmnosa Jlapuca BanepiiBHa — JOKTOp MeJlaroriyHuX Hayk, KaHIHAAT XiMiYHHX HayK, JOLEHT, IONUEHT 3aKJajy BHIIOI OCBITH Kadeapn MeauuHoi Gioximii Ta MonekyspHOi
6GionoriiHarionansHoro MeanuHoro yuisepentery imeni O.0.boromonsis, (Kui, Ykpaina)

Xoxunina Onena IlerpiBHa — DOKTOP HCHXOJIOrIYHUX HayK, Ipodecop, mpodecop kabenpu asiamiiinoi necuxosnorii HanionansHoro asianiiinoro yuisepeurery (Kuis, Ykpaina)
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STUDY OF ANTIMICROBIAL PROPERTIES OF ESSENTIAL OILS
OF EUCALYPTUS, ROSEMARY, JUNIPER, CLOVE, FIR AND
BASIL

Abstract. This article focuses on the study of the antimicrobial activity of
essential oils from essential oil-bearing plants - round or ball eucalyptus (Eucalyptus
globulus), Siberian fir (Abies sibirica), common juniper (Juniperus communis),
rosemary (Rosmarinus officinalis), sweet cornflower (basil) (Ocimum basilicum),
clove tree (Eugenia Caryophyllus), which have antimicrobial activity against
pathogenic and opportunistic microflora. Essential oils (essential oils, volatile oils)
are organic volatile compounds with numerous components (more than 200
biologically active substances) consisting of terpenes, alcohols, aldehydes, ketones,
and hydrocarbons synthesized by essential oil plants in the course of their life.
Essential oils, as promising antibacterial agents of plant origin, can be an alternative
to antibiotic drugs, as they are not inferior in terms of antimicrobial effect and at the
same time they are free from the negative properties and effects that are
characteristic of the vast majority of antibiotics. Museum cultures of opportunistic
bacteria were used as test microorganisms in the study: gram-negative Escherichia
coli (ATCC 25922), Proteus vulgaris (ATCC 4636), and gram-positive
Staphylococcus aureus (ATCC 25923) and Bacillus subtilis (ATCC 6633).
Antimicrobial activity was determined by the disc diffusion method. The study was
conducted qualitatively, using sterile paper discs impregnated with essential oil. This
method has certain differences compared to the antibiotic susceptibility test. Due to
the high activity of essential oils to inhibit microflora aerogenously and the possible
potentiation or synergy of their action, it is advisable to study each essential oil
separately (i.e., only one disc impregnated with the test essential oil is placed in one
Petri dish). For control purposes, the same cultures were sown and discs impregnated
with saline were placed. All crops were kept in a thermostat for 22-24 hours. The
results of the experiments were evaluated by measuring (mm) the colony growth
retardation zone (CGR) (including the diameter of the disc itself). By studying the
sensitivity of isolated microorganisms to essential oils, it was found that almost all
the essential oils studied (juniper, eucalyptus, fir, clove, cornflower, rosemary) have
high antimicrobial activity. This is because bactericidal doses of essential oils cause
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profound morphological, cultural, and biochemical changes in microorganisms, in
particular, they lead to changes in antigenic properties, and a decrease or complete
loss of pathogenicity. Interacting with proteins of microorganisms, essential oils can
Inactivate their enzyme systems, inhibiting oxidative phosphorylation, blocking the
formation of macroregion bonds, etc.The studied microbiological properties of
essential oils indicate a wide range of their antimicrobial effects. In particular, about
cultures of opportunistic and pathogenic bacteria, the highest antimicrobial activity
Is observed in essential oils of common cornflower (Ocimum basilicum) - (E. soli
(20.2+£0.5), Staph. aureus (27.8+0.7), Bac. subtilis (22.3+0.5), Prot. vulgaris
(31.2+0.3) and Eucalyptus globulus (Eucalyptus globulus) - (E. Soli (17.5£0.7),
Staph. aureus (22.6+0.4), Bac. subtilis (29.2£0.7), Prot. vulgaris (13.3£0.7).The
following essential oils had a less pronounced antimicrobial activity against cultures
of gram-positive and gram-negative bacteria: Juniperus communis - (E. soli
(13+0.5), Staph. aureus (8.3%0.6), Bac. subtilis (11.5+0.5), Prot. vulgaris (12.5+0.6);
Siberian fir (Abies sibirica) (E. Soli (10.2+0.6), Staph. aureus (14.5+0.6), Bac.
subtilis (9.6£0.5), Prot. Vulgaris (no growth retardation zone); clove tree (Eugenia
Caryophyllus) - E. coli (17.2+0.7), Staph. aureus (14.0+0.7), Bac. subtilis (no growth
retardation zone), Prot. Vulgaris (16.0£0.5); rosemary (Rosmarinus officinalis) - (E.
soli (23.5+0.5), Staph. aureus (15.3+0.7), Bac. subtilis (no growth retardation zone),
Prot. vulgaris (21.5+0.5).

Keywords: essential oils, antimicrobial properties, growth retardation zone,
antibiotic drugs, disc diffusion method.

Muxainirok Muxaiio MuxalJoBHY KaHAUIAT BETCPUHAPHHUX HAYK,
noreHT kadenpu anaromii, TomorpadiuHOi aHATOMIi Ta OINEpPaTUBHOI XIPYyprii,
[IpuBaTHU BUIMI HaBYaIbHUHN 3akia] «KWIBCBKUNA MEAUYHUN YHIBEPCHUTETY,
M. Kwuis, https://orcid.org/0000-0003-0856-0232

BUBYEHHSI AHTUMIKPOBHUX BJACTUBOCTEN E®IPHUX
OJIIM EBKAJIIIITA, POSBMAPURY, AJIBIIO, 'BO3IUKU, AJTUILI
TA BASUIIKY

AHoTanist. B 1111 poGOTi aKIEHTY€eThCS yBara Ha JIOCTIKEHHI aHTUMIKPOO-
HOI aKTUBHOCTI €PIpHUX Ol 3 €PiPOHOCHUX POCIUH — €BKAIINTY KPYIJIOBUIHOTO
abo kyiabkoBoro (Eucalyptus globulus), sunmi cubipeskoi (Abies sibirica), surisiio
3puyaiinoro (Juniperus Communis), po3mapuny 3BHuaiiHoro (Rosmarinus
officinalis), BacunbkiB myxmsuux (O6asmiaiky) (Ocimum basilicum), rsozauunoro
nepesa (Eugenia Caryophyllus), sixi Bomoaif0Th aHTUMIKPOOHOIO aKTHUBHICTIO I1O
BIJIHOIICHHIO JI0 TMATOTE€HHOI Ta YMOBHO-TIATOT€HHOI Mikpoduopu. Edipai omii
(eTepHi odmii, JETKI OJil) — II€ OpraHiYHI JETKI CIOJIYKH 3 YHCIEHHUM BMICTOM
KoMIoHeHTIB (rmoHaa 200 6i0JIOTiYHO aKTMBHUX PEYOBHH), IO CKIIAAIOTHCS 3
TEpIEHIB, CIIUPTIB, AJIbJIET1A1B, KETOHIB 1 BYTJICBOJIHIB, IKi CHHTE3YIOTh €(ipOOiiiHI
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pocnuHu B riporieci xKuTTs. EdipHi oii, K mepcnekTuBHI aHTHOAKTepialbHI 3ac00H
POCIIMHHOTO  TOXOJKEHHS, MOXYTh OyTH albTepHATHUBOIO 3aCTOCYBaHHS
aHTUO10TUYHUM TIperapaTaM, OCKUIBKH HE TIOCTYIIAI0THCS 32 CUIIOK0 aHTUMIKPOOHOT
mii 1 BOJHOYAC BOHH I1030aBJI€HI HETAaTUBHUX BJIACTUBOCTEH Ta HACIIAKIB, IO
XapakTepHl I TepeBakHOi OuIbIIOCTI aHTUOIOTHKIB. B sKocTi  TecT-
MIKPOOPraHi3MiB B JOCHIIKEHHSIX BUKOPUCTOBYBAJIU MY3€iHI KYJIbTYpU YMOBHO-
naroreHux Oakrtepiii: rpamHeraTuBHux — Escherichia coli (ATCC 25922), Proteus
vulgaris (ATCC 4636), Ta rpaMrno3uTuBHUX KyJIbTyp — Staphylococcus aureus
(ATCC 25923) Ta Bacillus subtilis (ATCC 6633). AHTUMIKPOOHY aKTHUBHICTh
BU3HAYAJIM JTUCKO-TU(DY31MHUM MeToAOM. JlOCHIPKeHHS TPOBOJIMIN SIKICHUM
METOJIOM 3a JOTIOMOT'0OI0 CTEPHJIbHUX MarepoBUX TUCKIB, IO MPOCOYEHI edipHOIO
omiero. el MeTo Mae MeBHI BIIMIHHOCTI TTOPIBHSIHO 3 BU3HAYEHHSAM UYYTJIUBOCTI
JI0 aHTHOIO0THKIB. Y 3B’SI3Ky 3 BHCOKOK aKTUBHICTIO €(ipHOi OJIii MPUTHIYYBATH
MIKpO(hIOpY aepOTeHHMM I[UIIXOM Ta MOXIIMBHM MOTEHIIOBaHHSIM abo
CUHEPTI3MOM iX i1, KOKHY e]ipHYy 0Jif0 0axaHO JOCIIKYBaTH OKpeMo (TOOTO B
omHii wyaml IleTpi 3HAXOAWUTHCS JUIIE OAWH JHUCK IPOCOYCHHUH JIOCIITHOIO
edipHOtO oJi€ro). JlJisi KOHTPOJIIO pOOMIIM MOCIBU LMUX K€ KYJIbTYp 1 MOMIIIAIN
JIMICKH, 1110 TpocoyeHi ¢i3po3unHoM. Bei mociBu BUTpUMYBaiH B TepMocTati 22-24
ronuHu. Pe3ynbTaTu MOCHIAIB OI[IHIOBAAM MUISAXOM BUMIPIOBAaHHS (MM) 30HHU
3aTpUMKH pocTy KosioHil (33P) (Bkirouarouu 1 JliaMeTp caMoro aucka). BuBdarouu
YYTIUBICTb 130JIbOBAHUX MIKPOOPTaHi3MiB 10 €pipHHUX 0OJ11i OyJI0 BCTAHOBJIEHO, IO
MaiKe BCl JOCHKyBaHHI e(ipHi oiii (SUliBUEBa, €BKAJIINTOBA, SUIUIIEBA,
I'BO3JIMYHA, BACHJIHKOBA, PO3MAaPHHOBA) MAIOTh BUCOKY aHTUMIKPOOHY aKTHBHICTb.
Ile mosicHIOETBCS THUM, MO0 OAKTEPUIMAHI J03U €PIpHUX Ol BUKIMKAIOTH Y
MIKpPOOpPraHi3MiB TJIMOOKI MOPQOJIOTIYHI, KyJbTypalibHi 1 O10XiMIUHI 3MIiHH,
30KpeMa BOHU MPU3BOJATH 0 3MIHU aHTUT€HHHX BJIACTUBOCTEH, 3HMKEHHS a0o0
MOBHOT BTpPATH MAaTOT€HHOCTI. B3aemomniroun 3 OiIKaMu MIKpPOOpPraHi3MmiB edipHi
oqii MOXYTh I1HAKTUBYBaTH iX (PEPMEHTHI CHCTEMH, MPHU3BOJSYU MO 1HTIOIIIIT
OKUCHOTO (ocopuiItoBaHHs, OJIOKYBaHHS YTBOPEHHS MaKpOEPTiYHUX 3B’SI3KIB
TOIIIO.

BuBueH1 MikpoO1010Ti4H1 BIACTUBOCTI €(DIPHUX OJ1M CBIAYATH PO MIUPOKHIA
CIIEKTp 1X aHTUMIKpOOHOT J1i. Tak 30kpemMa, o BiIHOILIECHHIO JI0 KYJIBTYP YMOBHO-
NAaTOT€HHUX Ta NAaTOT€HHUX OaKTepiil HaOUIbIy aHTUMIKPOOHY aKTHUBHICTh MalOTh
edipHi ouii BacuibKiB 3Buuarinux (Ocimum basilicum) — (E. coli (20,2+0,5), Staph.
aureus (27,8+0,7), Bac. subtilis (22,3+0,5), Prot. vulgaris (31,2+0,3) ta eBraginry
kpyrioBuaHoro (kyiaskoBoro) (Eucalyptus globulus) — (E. coli (17,5£0,7), Staph.
aureus (22,6£0,4), Bac. subtilis (29,2+0,7), Prot. vulgaris (13,3£0,7).

MeHnu1 BupakeHy aHTUMIKPOOHY aKTUBHICTh /10 KYJbTYp IPaMIO3UTHUBHHUX 1
IrpaMHETaTUBHUX OakTepii Mamu HacTynmHl edipHl OJii: SITIBII0 3BHYAWHOTO
(Juniperus Communis) — (E. coli (13+0,5), Staph. aureus (8,3+0,6), Bac. subtilis
(11,5+0,5), Prot. vulgaris (12,5+0,6); sumti cubipcekoi (Abies sibirica) (E. coli
(10,2+0,6), Staph. aureus (14,5+0,6), Bac. subtilis (9,6+0,5), Prot. vulgaris (3oHa
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3aTPUMKH POCTY BiICYTHs); rBo3auaHOTO AepeBa (Eugenia Caryophyllus) — E. coli
(17,2%0,7), Staph. aureus (14,0£0,7), Bac. subtilis (30Ha 3aTpuMKH pOCTY BiACYTHS),
Prot. vulgaris (16,0£0,5); po3mapuny 3Bu4aitnoro (Rosmarinus officinalis) — (E. coli
(23,5+0,5), Staph. aureus (15,3+0,7), Bac. subtilis (30Ha 3aTpUMKH POCTY BiJCYTH),
Prot. vulgaris (21,5+0,5).

KurouoBi cioBa: edipHi oi1ii, aHTUMIKpPOOH1 BIaCTHBOCTI, 30HAa 3aTPUMKH
pocTy, aHTUO10TUYHI TpenapaTu, AUCKO-IU(PY31HHUN METOI.

Problem Statement. One of the main problems of modern medical science
and practice is the emergence and spread of multidrug-resistant strains of
microorganisms, including opportunistic infections, which can lead to a crisis in
antibiotic therapy.

Resistant bacteria are the survivors of antibiotic-induced selection, and their
frequency is increasing in all walks of life and in all population groups around the
world. The irrational use of antibiotics has resulted in the emergence of not only
individual strains, but entire new races of highly resistant bacteria. The problem of
resistance is rightly called the "apocalypse of the twentieth century" .

Today, despite the urgency of the problem, Ukraine has not developed a
unified system for monitoring the spread of antibiotic-resistant microorganisms in
the environment, which is one of the risk factors for human health. Regulatory
documents governing the use of antimicrobials do not correspond to the current level
of knowledge, which makes it impossible to develop and implement effective
measures to combat infections in medical and veterinary practice [1].

The formation and spread of antibiotic resistance is primarily associated with
the widespread uncontrolled use of antibiotic drugs in medical and veterinary
practice, the food industry and agriculture; over-the-counter sales, the spread of
acquired immunodeficiency conditions of various etiologies among patients, and
non-compliance with antimicrobial regimes in healthcare facilities [1-3].

Of course, antibiotic drugs remain the mainstay in the treatment of acute septic
conditions, infectious diseases, febrile conditions, etc., but the search for new drugs
with high bactericidal or bacteriostatic activity for topical use is relevant. All this
makes it necessary to search for new antibacterial agents of plant origin, which are
not inferior in terms of antimicrobial action and at the same time lack the negative
properties characteristic of antibiotics.

One of these antibacterial agents is essential oils - organic volatile compounds
with numerous components (more than 200 biologically active substances)
consisting of terpenes, alcohols, aldehydes, ketones and hydrocarbons synthesised
by essential oil plants in the course of their life.

Essential oils are widely used in various fields of biology and medicine,
pharmacology, cosmetology, and the food industry. They are a highly consumed
product. At the same time, the biochemical composition and properties, including
antimicrobial activity, of essential oils vary considerably depending on the place of
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growth, climatic conditions and plant chemotype. The chemotype of essential oil
plants is a variety of plants of the same botanical species that are almost identical in
appearance but produce essential oils with different key components, depending on
the soil, cultivation conditions and different climates can lead to changes in the
amount of esters, alcohols and other elements that make up the essential oil [4-6].

Scientists are also attracted to medicinal plants whose biologically active
substances have fungicidal and bactericidal properties. The Ukrainian agriculture
sector widely uses plant extract-based products that act like fungicides, while
strengthening the protective properties of plants. They help to increase yields, restore
tissues, improve the absorption of nutrients by crops and have an antiviral effect [7-10].

The common property of most essential oils is their antiseptic activity, which
applies to almost all groups of microorganisms: gram-positive and gram-negative
cocci, vibrios, viruses, protozoa. Microorganisms practically do not develop
resistance to them, even with prolonged use. This is due to the destructive effect of
essential oils on the cytoplasmic membrane, damage to the defence and adaptation
mechanisms of the microbial cell.

The aim of the study was to investigate the antimicrobial properties of
essential oils in vitro to pathogenic and opportunistic cultures of microorganisms by
the disc diffusion method.

Materials and methods. The objects of the study were essential oils of the
Flora Secret™ trademark, a domestic brand of vegetable and essential oils used in
the care of the face, hair, body and, in general, the human body and health. We have
selected the following essential oils for the study: Eucalyptus globulus, Siberian fir
(Abies sibirica), Juniperus communis, Rosemary officinalis, true cornflowers
(fragrant) or basil (Ocimum basilicum), clove tree (Eugenia Caryophyllus), which
have a certain antimicrobial activity against pathogenic and opportunistic microflora.

The antimicrobial properties of essential oils were studied in vitro by the disc-
diffusion method. The study was carried out by the qualitative method using sterile
paper discs impregnated with essential oil.

This method has certain differences compared to antibiotic susceptibility
testing. Due to the high activity of essential oils to inhibit microflora aerogenously
and the possible potentiation or synergy of their action, it is advisable to study each
essential oil separately (i.e., in one Petri dish there is only one disc impregnated with
the test essential oil). For control purposes, the same cultures were sown and discs
Impregnated with saline were placed. All crops were kept in a thermostat for 22-24
hours. The results of the experiments were evaluated by measuring (mm) the colony
growth retardation zone (CGR) (including the diameter of the disc itself).

The test microorganisms used were museum cultures of opportunistic
bacteria: gram-negative Escherichia coli (ATCC 25922), Proteus vulgaris (ATCC
4636), and gram-positive Staphylococcus aureus (ATCC 25923) and Bacillus
subtilis (ATCC 6633) [6,7]. One-day suspensions of bacterial microorganisms in
physiological saline were used in the experiments. The microbial load was 10° CFU
(colony-forming units of microorganisms in 1 ml) (CFU/ml).
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Initially, six essential oils were tested - juniper, eucalyptus, fir, clove,
cornflower and rosemary. It is well known that these essential oils have pronounced
bacteriostatic, bactericidal and fungicidal activity, as well as antioxidant, anti-
inflammatory and immunostimulatory effects

In accordance with the SFC recommendations, soya casein agar for bacteria
was used for the study. The culture media met the requirements for growth,
inhibitory and indicative properties, and passed the sterility test in accordance with
the requirements of 1.4 of the SPS. Under sterile conditions, paper discs (6.0 mm in
diameter) were impregnated with essential oil for several minutes to ensure reliable
impregnation of the disc, and then placed on the surface of the culture medium. The
cups were left at room temperature for 30 minutes to stabilize the disc with essential
oil, and then placed in a thermostat and incubated at 32.5+2.5 °C for 18-20 hours.
After incubation against a background of a uniform bacterial lawn, zones of
complete and partial growth inhibition were formed around the discs. The results
were recorded by measuring the zone of inhibition of microbial growth (in mm),
including the diameter of the disc impregnated with essential oil.

Presentation of the main material. The results of the study of the
microbiological properties of essential oils in relation to cultures of gram-positive
and gram-negative bacteria by the disc diffusion method are given in Table 1.

The antimicrobial activity of essential oils was studied with the aim of creating
complex plant-based herbal preparations (phytocompositions) for local
antimicrobial and wound healing effects.

The results of testing the EO by the disco-diffusion method are given in
Table 1.

Table 1.
Study of the antimicrobial activity of essential oils
: Zone of inhibition of microbial colonies growth by essential oils, mm
Microorga
nisms _ _
Juniper Eucalyptus Fir Clove | Cornflowers | Rosemary
E. coli
13,2+0,5 17,5+0,7 10,2+0,6 | 17,2+0,7 | 20,2+0,5 23,5+0,5
Staph.
8,3+0,6 22,6+£0,4 14,5+0,6 | 14,0+0,7 27,8+0,7 15,3+0,7
aureus
Bac. 11,5405 | 20,2:07 |9,6£05 - 22,340,5 -
subtilis
Prot.
vulgaris 12,5+0,6 13,3+0,7 - 16,0£0,5 | 31,240,3 21,5+0,5

Notes: (-) - no antibacterial effect was observed
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As can be seen from Table 1, almost all the studied essential oils have high
antimicrobial activity. Eucalyptus and cornflower essential oils have the most
pronounced bactericidal activity, while fir, juniper, rosemary and clove essential oils
have a less pronounced effect.

When studying the sensitivity of isolated microorganisms to essential oils, it
was found that almost all the essential oils studied (juniper, eucalyptus, fir, clove,
cornflowers, rosemary) have high antimicrobial activity. This is due to the fact that
bactericidal doses of essential oils cause profound morphological, cultural and
biochemical changes in microorganisms, in particular, they lead to changes in
antigenic properties, a decrease or complete loss of pathogenicity.

Interacting with proteins of microorganisms, essential oils can inactivate their
enzyme systems, leading to inhibition of oxidative phosphorylation, blocking the
formation of macroergic bonds, etc.

The studied microbiological properties of essential oils indicate a wide range
of their antimicrobial action. In particular, as can be seen from Table 1, , in relation
to cultures of opportunistic and pathogenic bacteria, essential oils of cornflower
(Ocimum basilicum) - (E. coli (20.2+0.5), Staph. aureus (27.8+0.7), Bac. subtilis
(22.3%0.5), Prot. vulgaris (31.2+0.3) and Eucalyptus globulus (Eucalyptus globulus)
- (E. coli (17.5%0.7), Staph. aureus (22.6+0.4), Bac. subtilis (29.2+0.7), Prot.
vulgaris (13.3£0.7).

The following essential oils had a less pronounced antimicrobial activity
against cultures of gram-positive and gram-negative bacteria: juniper (Juniperus
communis) - (E. coli (13+0.5), Staph. aureus (8.3+0.6), Bac. subtilis (11.5+0.5),
Prot. vulgaris (12.5+0.6); Siberian fir (Abies sibirica) (E. coli (10.2+0.6), Staph.
aureus (14.5%0.6), Bac. subtilis (9.6x0.5), Prot. vulgaris (no growth retardation
zone) ; clove tree (Eugenia Caryophyllus) - E. coli (17.2+0.7), Staph. aureus
(14.0£0.7), Bac. subtilis (no growth retardation zone), Prot. vulgaris (16.0£0.5);
rosemary (Rosmarinus officinalis) - (E. coli (23.5£0.5), Staph. aureus (15.3%0.7),
Bac. subtilis (no growth retardation zone), Prot. vulgaris (21.5£0.5).

Conclusions. The obtained results of experimental studies have shown that
all the studied essential oils have antimicrobial activity, which is most pronounced
in eucalyptus and cornflower essential oils, less pronounced in fir, juniper, rosemary
and clove essential olls.

The most pronounced antimicrobial activity against cultures of gram-positive
and gram-negative bacteria was observed in essential oils of common cornflower
(Ocimum basilicum) - (E. coli (20.2+0.5), Staph. aureus (27.8+0.7), Bac. subtilis
(22.3£0.5), Prot. vulgaris (31.2+0.3) and Eucalyptus globulus (Eucalyptus globulus)
- (E. soli (17.5%0.7), Staph. aureus (22.6x0.4), Bac. subtilis (29.2+0.7), Prot. vulgaris
(13.3+0.7).

Thus, the study of the antimicrobial properties of essential oils is a promising
area for the development and implementation of new antimicrobial drugs for the
rehabilitation of local inflammatory processes.
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