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Pedepar/anoTanis:

1. InceprauiiiHa po60Ta NpUCBIY€Ha PO3POOIEHHIO 3aKBAllyBaJIbHOTO [Ipenapary, BUTOTOBJIEHOrO Ha OCHOBI
MOJIOYHOKUCIUX 6akTepiit (MKB), BuAiinieHux 3 NpUpPOSHUX €KOHIIl i TPU3HAY€HOro [J1s1 BATOTOBJIEHHS 6puH3U. Ha
[IOYAaTKOBOMY €Talli pO3pO0JIEHHS 3aKBAIlyBAJIbHOTO NIpeNaparTy BUBYaJIM IPOOIOTUYHI Ta TEXHOJIOTIYHI BIaCTUBOCTI
E. durans, SB6, E. faecium SB12, E. durans SB18 ta E. durans SB20, BupnineHux TpafuiiliHOI KaprnaTChbKOi GPUH3MN.
BcraHoB/IEHO, O NOCIIIKYBaHi MITAMU €HTEPOKOKIB ITPOSIBJISLIN Pi3HY aHTAarOHICTUYHY aKTUBHICTb JJO YMOBHO-
naToreHHoi Mikpodopu, 30kpema, E. coli, S. enteritidis, E. aerogenes, P. mirabilis, P. aeruginosa, npore 1o rpam-
MO3UTUBHUX MIKpOOPraHi3MiB (S. aureus) aHTaroHiCTUYHOI A1ii He BCTAaHOBUJIM. I3 30i/IbIIEHHSIM TeMIIePaTypu

KyJIbTUBYBaHHS eHTepoKOoKiB (20, 30 i 37°C) 3pocTasa ix aHTaroHiCTUYHa aKTUBHICTb. 30KpeMa, HAONTUMAaJIbHIIIO0



TEeMIIEpPaTypoIo KylbTUBYyBaHHS Oysa 370C. 3a Takux ymoB mrtaM E.durans SB18 nposiBuB Halibibill BUPASKEHY
AQHTArOHICTUYHY aKTUBHICTb [0 YCiX JOCIiIP)KyBaHUX IPaM-HETaTUBHUX MIKPOOPraHi3MiB, y TOMY 4ucCIIi P.
aeruginosa. JJociiyKyBaHi ITaMy BUSIBUINCS YyTJIMBUMU [0 LIMPOKOIO CIIEKTPY aHTUMIKpPOOHMX Ipenaparis, 3a
BMHSITKOM I€HTaMil[MHy, CTPENTOMILIMHY, KAHAMILIMHY Ta NEeHINUIiHIB. BaXJIMBO, 10 yCi TaMy €eHTEPOKOKIB Oy/Iu
YYTJIMBUMU JO BAHKOMILIMHY. 32 YMOBHU CyMiCHOTO KyJIbTUBYBaHHS €HTEPOKOKIB 3 YMOBHO-TIaTOT€EHHUMU
MiKpoopraHizMamu BUSIBUJIY Pi3HUY BIJIMB Ha IiJBUIIEHHS iX YyTJIUBOCTI 10 aHTUO6i0THKIB. Hanpukiaz, mramu E.
faecium SB12 Tta E. durans SB18 nigsuiysanu 4yTaMBiCTh S. aureus A0 reHTamilluHy, BillloBifHO, Ha 16,2 Ta 14,8%, a
CyMiCHE KyJIbTUBYBaHHS S. aureus 3 €HTEPOKOKaMHU He BILJIMBAJIO HA 3MiHY YyTJIMBOCTI IO aMOKcuLuiiny. [Ipn
LIbOMY BUP@XXEHIUIMI BIVIUB Ha 3MiHy uyTauBOCTi nposiBuB mwTtaM E. durans SB18. Illtam E. durans SB18 cripuss
NiAUIEHHIO YyTJIMBOCTI S. aureus 10 BaHKOMIlMHY. BuninieHi 3 TpaauLifiHOi KapnaTchbKoi OpUH3M IITaMU
€HTEPOKOKIB Y Pi3HMX KiJILKOCTSAX CUHTE3YBajM 6i0JI0TYHO aKTUBHI pe4oBUH. BcTanosneHo, mo mram E. durans
SB18 cuHTe3ye HaubiIbLIy KiJIbKiCTb aMiHOKHCIIOT, 30KpeMa, He3aMiHHI aMiHOKUCIIOTHY — JIi3VH, TPETiOHIH Ta
JleNMH+i301efLMH, KOHIIEHTpalis sSKMX OyJia BUIIOL0, BifnoBinHo, Ha 10,3, 39,5 (p<0,05) Ta 5,8 %, a TakoxX 3aMiHHi
aMiHOKUCJIOTY CEPHUH Ta IVILMH, KOHIEHTpalis sSKux Oysa, BignosigHo, Ha 30,0 Ta 16,2 % (p<0,01) Bu111010 IOPiBHSIHO
10 KOHTPOJII0. EHTEpOKOKM CHHTe3yBalu BiTaMiHu rpynu B, 3-nocepe sKUx Hanbinblie Bl, KOHLEHTpaLis SIKOro
36inburyBasacs Bin 8,5 no 10 pasis (p<0,001), y 3HaUHUX KiJIbKOCTSIX CUHTE3YIOTh TAaKOX BiTaMiHu B3, Ta BS.
BcraHoB€HO, O yCi JOCHIIKYBaHi ITaMU ITPOAYKYBaJM Y HE3HAYHIN KiJIbKOCTI OL[TOBY Ta IIPOIIIOHOBY KMCJIOTH,
npore Tinbky wWTam E. durans SB18 6yB 3maTHUI 10 CUHTE3y MOJIOYHOI KMCJIOTH, 30KPEMa, ii KOHLeHTpallis
BiporigHo nigBuiyBasnacs y 2,6 pasu ( p<0,01) nopiBHSIHO 0 KOHTPOJIIO. TOKCUKO-6i0JI0TYHUMHU AOCTiIKEHHSIMA
BCTaHOBJIEHO, 1110 OCJIiIPKyBaHi IITaMU €HTEPOKOKIB He NaTOTeHHI, He iH(eKIiliHi, He BOJIOAil0Th KaTaJla3HOo
aKTUBHICTIO, HE IPOJYKYIOTh JIELUTHUHA3Y, [1J1a3MOK0arysasy Ta GiOprHOII3NH, 10 Ja€ 3MOT'Y BiJHECTH Lii
MIKpPOOpPraHi3mMu A0 HELKIIINBUX OJIs1 MAaKpoopraHismy. JlociigyKyBaHi TamMu IIPOSABIIAIM BUCOKI TEXHOJIOTIYHI
BJIACTMBOCTI, 30Kpema, mrtamu E. durans SB20 ta SB18 nposiBuin Haiikpalii KUCJI0TOYBOPIOBAaJIbHI BIACTUBOCTI,
OCKiZIbKY OYyJIM 3[aTHUMU 3HIDKYyBaTu pH cepenoBullia Ipy ix KyJbTUBYBaHHi K Ha 24 rof, Tak i Ha 48 rof 3a pi3HUX
TeMIIepaTyPHUX PEXUMIB, IpY LIbOMY 3Ha4eHHsI pH csrano 5 oguHuLb i MeHme. Kpim Toro, focizipKyBaHi
€HTEPOKOKHU [0-Pi3HOMY HaKONM4yBaiu 6ioMacy, Ipy 1bOMY BiI3HAYEHO K MDKBUIIOBY, TaK i MIXKIITAMOBY
pisHuI0. HaliBuiy iHTEHCUBHICTb POCTY 3a TEMIIEPATypH KyJIbTUBYBaHHS 370C crioctepiranu npy KyJbTUBYBaHHI
wtaMiB E. durans SB18 ta SB6. lllTamy eHTEpOKOKiB IIPOSIBUIIM BUCOKY COJIECTIHKiCTb. EHTEpOKOKH HOOPE
[IEPEHOCUJIM HECIIPUSITIIMBI YMOBU TPABHOIO TPAKTY, 30KPEMa, BIKMBAJIN Ta PO3MHOXYBAJIMCh B YMOBAX Pi3HUX
3HavyeHb pH cepenoBuila Ta >K0BUi. BCTaHOBJIEHO, 1O i3 TOCAIIKYBAaHMX YOTUPHOX ITAMIB €HTEPOKOKIB ITPU
nokasHuky pH 4 gsa mramu E. durans SB18 Ta E. durans SB20 BuKuBanu Ta posiBasiy Jo6pi pOCTOBI BIACTUBOCTI.
I[Tpu kynbTUBYBaHHI mTaMiB E. durans SB18 Ta E. durans SB20 3a 3HaueHHs pH 5 onTyHa rycTMHa cepeioBuIla
OyJia BUIIOIO, BifnoBinHO, y 9,8 Ta 10,8 pasu (p<0,001). Lli cami mtamu mposiBUiIM HAalKpallli pOCTOBI BIaCTUBOCTI i 32
pH 6 Ta 7 oguHuLb. 3a KyJIbTUBYBAHHS JOCIIIPKyBaHUX LITAMIB €eHTEPOKOKIB y cepenonumii i3 20 Ta 40% KoB4i Ta
BHCOKUX KOHLIeHTpauiil HaTpito xnopuny (Big 3 1o 6,5%), BoHU yIponoBx 21 [oby 36epiraau CBOIO XUTTE3NATHICTb.
JI7151 CTBOPEHHSI 3aKBAIyBaJIbHOTO NIPENATaTy 3 METOI0 HAJJaHHS TOTOBOMY IIPOIYKTY (PYHKLIIOHAJIbHUX
BJIACTMBOCTE 6yJI0 BUKOPUCTAHO IIEPCIEKTUBHI JJ1s1 IPOMUCIIOBOCTI KYJIbTYPH MOJIOYHOKUCIMX 6akTepii L. lactis
IMAU 32258, Lb. plantarum KLDS 1.0728 Ta E. durans SB18, BunineHi 3 TpaauiiiiHoi KaprnaTcbkoi 6puH3H i sKi
XapaKTePU3yBaINCsl BUCOKAUMU aHTarOHiCTUYHMMU Ta TEXHOJIOTIYHMMH BJIACTUBOCTSIMU. Ha OCHOBI IUX mITaMiB
po3pobuin 't komnosuuin MKB y pisHux cniBBigHOmenHsx L. lactis, Lb. plantarum i E. durans: N2 1(50:25:25), N2
2(33:33:33), N2 3 (50:40:10), N2 4 (50:10:40), N2 5 (70:15:15.

2. The dissertation is devoted to the development of a starter preparation made on the basis of lactic acid bacteria
(LAC) isolated from natural econishes and intended for the production of cheese. At the initial stage of
development of the starter preparation, were studied the probiotic and technological properties of E. durans SB6,
E. faecium SB12, E. durans SB18 and E. durans SB20 isolated from traditional Carpathian cheese. It was established
that the studied strains of enterococci showed different antagonistic activity to opportunistic microflora, in
particular, E. coli, S. enteritidis, E. aerogenes, P. mirabilis, P. aeruginosa, but to the gram-positive microorganisms
(S. aureus) antagonistic activity have not been established. As the temperature of cultivation of enterococci



increased (20, 30 and 37°C), their antagonistic activity also increased. In particular, the most optimal cultivation
temperature was 37°C. Under these conditions, the E. durans SB18 strain showed the most pronounced
antagonistic activity against all tested gram-negative microorganisms, including P. aeruginosa. The studied strains
were sensitive to a wide range of antimicrobial drugs, with the exception of gentamicin, streptomycin, kanamycin
and penicillins. Importantly that all strains of enterococci were susceptible to vancomycin. Under conditions of
simultaneous cultivation of enterococci with opportunistic microorganisms were found different effects on
increasing their sensitivity to antibiotics. For example, strains of E. faecium SB12 and E. durans SB18 increased the
sensitivity of S. aureus to gentamicin by 16,2 and 14,8%, respectively, and the co-cultivation of S. aureus with
enterococcus did not affect the change in sensitivity to amoxicillin. At the same time, the E. durans SB18 strain
showed a more pronounced effect on the change in sensitivity. The E. durans SB18 strain contributed to increasing
the sensitivity of S. aureus to vancomycin. Strains of enterococci isolated from traditional Carpathian cheese in
different quantities synthesized biologically active substances. It was established that the E. durans SB18 strain
synthesizes the largest amount of amino acids, in particular, essential amino acids - lysine, trethionine and leucine
+isoleucine, the concentration of which was higher, respectively, by 10,3, 39,5 (p<0.05) and 5,8%, and also non-
essential amino acids serine and glycine, the concentration of which was, respectively, 30,0 and 16,2% (p<0.01)
higher compared to the control. Enterococci synthesized vitamins of group B, among which vitamin B1 the most.
The concentration of vitamin Bl increased from 8,5 to 10 times (p<0.001), vitamins B3 and B5 are also synthesized
in significant quantities. It was found that all studied strains produced small amounts of acetic and propionic acids,
but only the E. durans SB18 strain was capable to synthesize lactic acid, in particular, it's concentration probably
increased by 2,6 times (p<0.01) compared to the control. Toxico-biological studies have established that the
studied strains of enterococci are not pathogenic, not infectious, do not have catalase activity, do not produce
lecithinase, plasma coagulase, and fibrinolysin, which makes it possible to classify these microorganisms as
harmless to the macroorganism. The studied strains showed high technological properties, in particular, E.durans
SB20 and SB18 strains showed the best acid-forming properties, as they were able to reduce the pH of the medium
during their cultivation as on 24 h and 48 h under different temperature regimes, herewith the pH value reached 5
units and less. In addition, the investigated enterococci accumulated biomass in different ways, and also there
were noted interspecies and interstrain differences. The highest growth intensity by the cultivation temperature
of 37°C was observed in the cultivation of strains E. durans SB18 and SB6. Enterococci strains showed high salt
resistance. Enterococci tolerated the adverse conditions of the digestive tract well, in particular, they survived and
multiplied in conditions of different pH values of the environment and different concentration of bile. It was
established that out of the four studied strains of enterococci at pH 4, two strains E. durans SB18 and E. durans
SB20 survived and showed good growth properties. When E. durans SB18 and E. durans SB20 strains were
cultivated at pH 5, the optical density of the medium was in 9.8 and 10.8 times higher, respectively (p<0.001). The
same strains showed the best growth properties at pH 6 and 7 units. When the studied enterococci strains were
cultivated in a medium with 20 and 40% bile and high concentrations of sodium chloride from 3 to 6.5%, they
maintained their viability for 21 days.
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KBasigikanis: n.c.-r.u., npodecop, 03.00.04
InenTudgikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0COOH: JIbBiBCHKMII HAIiOHAIbHUT yHIBEPCUTET BET€PUHAPHOT

MenuiuHy Ta 6iotexHosorii imeni C. 3. [KUILILKOTO

Kog, 3a €IPIIOY: 00492990

Micue3HaxoaKeHHS: ByJ. [Tekapchka, 6yz. 50, JIbBiB, 79010, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. IlIeen, Onbra BacuniBHa
2. Olha Shved

KBasigikanis: k. x. n., mou., 02.00.03

InenTudikarop ORCID ID: He 3acrocosyerscs

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOMTITEXHIKA"
Kop, 3a €IPTIOY: 02071010

Micuesnaxo,rperHﬂ: ByJ. CtenaHa Bangepy, 6yz. 12, JIbsis, 79013, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. [Tokotuso Oner CrenanoBru4

2. Oleg Pokotylo

KBasigikanis: z. 6. ., npodecop, 03.00.04
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKUI Hal[iOHAILHUI TEXHIYHMI YHIBEPCUTET iMEHi

IBaHa [lymos

Kopg 3a € IPIIOY: 05408102

Micue3HaxoaKeHHS: ByJI. Pychbka, 6yz. 56, TepHomninb, TepHomNinbCbKUil p-H., 46001, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yymauenko Cepriii [leTpoBruy

2. Sergiy P. Chumachenko

KBasigikanis: k. c.-r. n., c.u.c., 06.02.02
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT CLIbCBKOrO rocrogapcTsa Kapnarchkoro periony

HaujonanbHoi akazemii arpapHux HayK YKpaiHu

Kopg 3a €IPIIOY: 00496952

Micue3Haxoa>KeHHS: By ['pymescobkoro, 6y, 5, c. O6pomune, [TycromuTiBebkuii p-H., 81115, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnpHa akazemis arpapHux HayK YKpaidu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ®enak HaTtanis MukosaiBHa

2. Natalia M. Fedak

KBasigikanis: k. 6. u., c.u.c., 03.00.13



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT CiIbCHKOTO roCrogapcTBa KapnarchKoro periony

HaujonanpHoi akazemii arpapHyx HayK YKpaiHu

Kopg 3a €IPIIOY: 00496952

Micue3HaxoaKeHHS: By ['pymescbkoro, 6y, 5, c. O6pomune, [TycromuTiBebkuii p-H., 81115, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akazemis arpapHux HayK YKpaidu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI Boek Crax Ocunosuy

rOJIOBH pagu

Bnacue IIpizBume Im's [1o-6aTbKOBI Boek Crax Ocunosuy
rOJIOBYIOYOTO Ha 3aciJaHHi

BiagmoBizasibHHU 32 MiATOTOBKY Ipa Kymnip

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peeCTpallil0o HAayKOBOIi IOpyenko TeTsaHa AHaToiiBHA

OisIIBHOCTI




