O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0826U003222
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 08-07-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Maptunesko Ozbra AHaroJtiiBHa

2. Olha A. Martynenko

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi ceniaIbHOCTI: 212

Ha3Ba HayKoOBOi CIeliaJIbHOCTI: BerepuHapHa MeIuLIMHA. BeTepuHapHa ririeHa, caHitapis i ekcrieprusa

FaJIy3b / ralesi 3HAHb. BeTepUHapHa MEIULHA

OCBiTHbo—HayKOBa nmporpama 3i creniaJIbHOCTI: BerepunapHa ririeHa, caHitapis i ekcrepTusa

JaTa 3axHcTy: 30-07-2026

CnenianbHICTD 32 OCBITOIO: BeTepuHapHa MeiuIMHA

Micue po6oTH 3400yBaya: Oprawuiszanis BincyTHs
Kopg 3a €JPIIOY: 00000000
Micue3HaxoaKeHHS: ------ , Kuis, 00000, Vkpaina
dopma ByracHOCTI: 3mimana
Cdepa ynpasiriHHS:

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliaai30BaHOiI BYEHOI pazu). PhD 15347

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuTeT 6iopecypcis i

NPUPOJIOKOPUCTYBAHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epois O60ponu, Kuis, 03041, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: HaujonanbHuil yHiBepCUTET 6i0peCYpCiB i
[IPUPOLOKOPUCTYBAHHS YKpaiHU

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa>KeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX py6puK: 65.63, 65.63.41, 65.63.03, 65.01.81, 68.41.21

Tema guceprauii:
1. Oujinka iHTEHCUBHOCTI Iepenayi CTiNKoCTi MiKpodIopy MOJIOKA 10 aHTUOIOTUKIB y IIpoLeci HOTo repepobKy

2. Assessment of the intensity of milk microflora transfer and antibiotic resistance during its processing

Pedepar/anoTamis:

1. Y cyyacHOMYy MOJIOUHOMY BUPOOHUIITBI 3a0€311€4eHHs 6€3[1€YHOCTI MPOAYKIii € IPIOPUTETHUM 3aBAAHHSIM.
Bupo6GHULITBO TBEPAMX CUYY>KHUX CUPIB, IOBS13aHE 3 MiKPOOiOJIOTiYHUMY PU3MKAMU HA Pi3HUX eTanax
TEXHOJIOTIYHOrO NpoLecy. MOJIOKO, SIK OCHOBHA CUPOBUHA, € CIIPUSITIIMBUM CEPENOBUIIEM 711 PO3BUTKY MIKUPOKOTO
CIieKTpa Mikpooprasizmis. HaBiTe 32 IOTpUMaHHS TEXHOJIOTIYHMX ONlepaLiiii, TaKUX SIK [lacTepusaliis,
6aKkTo(yryBaHHs Ta HOpMaJli3allis, IOBHICTIO YCYHYTU MiKpOOiOJIOTiUHi pU3MKKA HEMOXINBO. OCHOBHUMU
IpKepeJiaMy KOHTaMiHalil y BUpOOHHMIITBI TBEPAUX CUPIB € CHpe MOJIOKO, OGJIaiHaHHSI, BUPOOHMUYE CcepeloBulIle,
IIepCOHaJI, JOIIOMIXKHI iHIpefiieHTU Ta 3akBacku. Oco6MBY He6e3I1eKy CTAHOBJISITh MiKDOOPraHi3amMu, 3aTHi
YTBOPIOBATH 6iOIIiBKY HA MOBEPXHSIX 00JIaIHAHHS, IO YCKIIAIHIOE CaHiTapHy 00pOOKYy. E(peKTHBHMI KOHTPOJIb
6e31eyHOoCTi MpoAyKLii moTpedye CUCTEMHOTrO Minxony Ha ocHoBi npuHiumiB HACCP. MeToio focimkeHHs 6o

BCTAHOBUTHU BUJOBUI CKJIaJ, MiKpodopy Ha BCiX eTanax BUPOOHHULITBA TBEPAOTO CUYYKHOTO CUPY «YKPaiHChbKUI» —



Bif] CUPOTO MOJIOKA [0 FOTOBOTO IIPOILYKTY — 3 BUKOPUCTaHHAM TexHoJorii MALDI-TOF MS ta ouinutu
aHTHUOIOTUKOYYTIUBICTh MIKPOOPraHi3MiB 151 BUBHAYEHHSI [TIOTeHLIMHNUX PU3HKiB. MiKpo6ioyoriyHi JoCiIKeHHs
BHMKOHYBAJIU METOJIOM HaKONIMYEHHS Ta iHOKyJIALii Ha nudepenLiiiHO-iarHOCTUYHUX CEPENIOBUILAX 1715l a€POOHUX i
aHaepoOHUX MIKpOOpPraHiaMiB i3 oganpuoo BUA0BOI ineHTudikauieio MALDI-TOF MS. Bin6ip npo6 nposonuau
Ha CEMU eTarax TEXHOJIOTIYHOTO MPOLECy: CUPE MOJIOKO, MOJIOKO JIO Ta Micjisl 6aKTOQYryBaHHS 3 HOpMasisalieo,
[acTEpPM30BaHa CyMilll, CyMilll ITepet, KoaryJisiieto, CUp Iicjs MpeCcyBaHHs Ta Micis no3piBaHHs. JOoCTiIKeHHs
BMKOHYBaJIU y TPbOX TOBTOPHOCTSIX, 3arajioM IpoaHasnizoBaHo 405 3pa3kis. Ha nepimomy eTari cupe MOJI0KO
BM3HAYEHO SIK OCHOBHE JPKEPEJIO MePBUHHOI MIKpOOHOI KOHTaMiHalii. BusiBieHo pi3Hi 6akrepii, 30kpema
Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterobacter cloacae, Enterococcus faecalis Ta
Enterococcus faecium. FIMOBIpHICTb iX MOSBY y TEXHOJIOTIYHOMY TIPOLEC] 6yJ1a OLliHEHA K BUCOKA (>66 % 3paskiB)
n71s E. coli Ta S. aureus, cepenns (33-50 %) s E. faecalis, E. cloacae ta K. pneumoniae, ausbka (17-33 %) niia
iHIIMX NpeJCTaBHUKIB yMOBHO-TIaTOreHHOI Mikpoduopu. Ilicsist 6akrodyryBaHHs Ta nacrepusallii yactuHa
MiKpooOpraHiamiB eJliMiHyeTbCs, IPOTE AesKi 3a/I1LIa0ThCs a00 OTPAIJISIIOTh 10 IPOJYKTY IIOBTOPHO Iif Yac
BTOPUHHOI KOoHTaMiHaujii. Hanpuknag, E. coli 36epiranacst y BUCOKI KiJIbKOCTI NicJig 6aKTOQyryBaHH, 110
HizKpecsoe HEOOXiIHICTb KOHTPOJIIO e(PEeKTUBHOCTI TEXHOJIOTYHUX onepaliil. Ha etamni Hopmasnisauii Ta
dhopMyBaHHS CHPHOI MaCH MOSKJIMBE MTOBTOPHE iH(iKyBaHHS Yyepe3 KOHTAaKT i3 061aiHAaHHSIM, [IEPCOHAJIOM Ta
IOTIOMIPKHUMU Matepiasiamu. Po3cin 17151 3aCOJI0BaHHS CUPIB TaKOXK MOXKE OYTH [IKepesioM KOHTaMiHalji.
JocnipxeHHs nokasanu HassHicTb E. coli, K. pneumoniae, E. cloacae Ta eHTepoKoKiB y po3couJi. E. coli BusBisinacs
Yy BUCOKI1 KOHLIEHTpALlii HaBiTh I1iCJI4 MacTepu3allii po3coJy, o MiIKPECIIOE BaKIINBICTb CaHITAPHO-TIri€HIYHOTO
KOHTPOJIIO EMHOCTEN Ta 06pOOKY PO3CoILy. YIIPOLOBXK NOCTiIKEHHS BUAIIJIEHO Ta ifeHTudikoBaHO 43 BUAU
MIKpOOPraHi3MiB Ha pi3HUX eTanax BUpobHuLTBa. KisbKicHUI Ta BUIOBUI CKJIaJ, MiKpO(JIOpU 3MiHIOBaBCS 3aJ1€XKHO
Bif, TEXHOJIOTiYHOTO eTamy. OKpemi MikpoopraHi3muy, Taki sk E. coli Ta Acinetobacter baumannii, mpucyTHi y cupomy
MoJIo1, 36epiranucs Ao KiHILeBOro IPOoLyKTy. Y TOTOBOMY TBEPAOMY CUPi i301b0BaHO 18 B1AiB MiKpOOpraHi3mis,
cepep skux E. coli, K. pneumoniae Ta A. baumannii, 1o cTaHOBUTb NOTEHLIMHUI PU3KMK 1J1s1 6€3I1€YHOCTI IIPOLYKTY.
PesynbTaTu fOCiIKEHHS O3BOJISIIOTh C(POPMYJIIOBATA PEKOMEHAL IIOA0 3HDKEHHST MiKpO6ioJIOriYHUX PU3KKIB!
[TIOCUJIEHHS KOHTPOJIIO IKOCTi CPOTr0 MOJIOKA, JOTPUMaHHS PEXXMMIB IacTepur3allii, migTpyuMKa CaHITapHOTO CTaHy
06s1agHaHHs Ta GOPM [1JIs1 [TpeCcyBaHHs, KOHTPOJIb PO3COJIY [1J1s1 3aCOJII0OBAHHS, 3a1100iraHHs YTBOPEHHIO GiOITiBOK.
PerynspHuil Mikpo6iosIoridHUI MOHITOPUHT Ha BCiX eTarnax BUPOOHULTBA [103BOJISIE CBOEYACHO BUSIBJISATU PU3UKU Ta
3anobiraTv NOTPAIISHHIO HEOe3NeYHUX MiKpoopraHiamiB y npoayKT. OTpuMaHi fjaHi 4ornomaraoTb YTOYHUTU
KpUTWYHI KOHTPOJbHI Touku y cucremi HACCP Ta ontumisyBaty mporpamuy BUPOOGHUYIOTO KOHTPOJIIO Ha

MiJIPUEMCTBAX MOJIOYHOI TPOMYCIIOBOCTI.

2. In modern dairy production, ensuring product safety is a top priority. The production of hard rennet cheeses
involves microbiological risks at different stages of the technological process. Milk, as the main raw material, is a
favorable environment for a wide range of microorganisms. Even when technological operations such as
pasteurization, bactofugation, and standardization are applied, it is impossible to completely eliminate
microbiological risks. The main sources of contamination in hard cheese production are raw milk, equipment,
production environment, personnel, auxiliary ingredients, and starter cultures. Microorganisms capable of forming
biofilms on equipment surfaces pose particular danger, complicating sanitation procedures. Effective control of
product safety requires a systemic approach based on HACCP principles. The aim of the study was to determine
the species composition of microflora at all stages of hard rennet cheese «Ukrainian» production - from raw milk
to the final product - using MALDI-TOF MS technology and to assess the antibiotic susceptibility of
microorganisms to identify potential risks. Microbiological studies were performed by accumulation and
inoculation on differential diagnostic media for aerobic and anaerobic microorganisms, followed by species
identification using MALDI-TOF MS. Samples were collected at seven stages of the technological process: raw
milk, milk before and after bactofugation and standardization, pasteurized mixture, mixture prepared for
coagulation, pressed cheese, and ripened cheese. Studies were conducted in triplicate, with a total of 405 samples
analyzed. At the first stage, raw milk was identified as the main source of primary microbial contamination. Various
bacteria were detected, including Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterobacter



cloacae, Enterococcus faecalis, and Enterococcus faecium. The probability of their occurrence in the technological
process was high (>66 % of samples) for E. coli and S. aureus, medium (33-50 %) for E. faecalis, E. cloacae, and K.
pneumoniae, and low (17-33 %) for other representatives of opportunistic microflora. After bactofugation and
pasteurization, part of the microorganisms were eliminated, but some remained or recontaminated the product.
For example, E. coli persisted in high numbers even after bactofugation, highlighting the need to control the
effectiveness of technological operations. During standardization and curd formation, recontamination is possible
through contact with equipment, personnel, or auxiliary materials. The brine used for cheese salting can also be a
source of contamination. The study revealed the presence of E. coli, K. pneumoniae, E. cloacae, and enterococci in
the brine. E. coli was found in high concentrations even after brine pasteurization, emphasizing the importance of
hygienic control of brine storage and handling vessels. During the study, 43 species of microorganisms were
isolated and identified at different production stages. The quantitative and species composition of microflora
varied depending on the technological stage. Certain microorganisms, such as E. coli and Acinetobacter baumannii,
present in raw milk, persisted until the final product. In the finished hard cheese, 18 species were isolated,
including E. coli, K. pneumoniae, and A. baumannii, which pose a potential safety risk. The study results provide
recommendations to reduce microbiological risks: strict control of raw milk quality, adherence to pasteurization
regimes, maintenance of equipment and mold sanitation, brine monitoring, and prevention of biofilm formation.
Regular microbiological monitoring at all production stages allows timely detection of risks and prevents
contamination of the product with hazardous microorganisms. The data help refine critical control points in
HACCP and optimize production monitoring programs in dairy enterprises.
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