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Pedepar:

1.V nucepranii HaBe€HO TEOPETUYHE y3araJbHEHHS i HOBE BUPILIEHHS aKTyaJbHOTO HAyKOBOT'O 3aBIaHHS 1010
3aCTOCYBaHHS HETEPMIYHUX METOJIIB iHaKTUBALlii BET€TaTMBHUX Ta CIIOPOTBOPHMX MIKPOOpraHi3miB Ha MifcTaBi
OTPUMAaHUX Pe3YyJIbTaTiB JOCHiAKeHb. Bys10 BCTaHOBJIEHO, 1110 6aKTepiasbHa KOHTaMiHallisl KaMep BaKyyMHOTO
OXOJIOJKEHHS Ta IPOHUKHEHHS 6aKTepill B TOBILLY JIMCTKIB 3€JI€HI MO>KJIMBI MiJ] 4ac MPOLecy BaKyyMHOTO
OXOJIOIKEHH4. JI0BEIEHO, 10 Y MEKax KaMepU KUITiHHS BOJIOTOi OPraHiYHOI pe4OBUHY, CIIPUYMHEHOI BaKYyMOM,
MOXXe IIOLMPIOBATU KOHTAMiHaLIil0 Ha iHIIi Miclsg KaMepu. BCTaHOBJIEHO, 1110 Y Kamepi BAKYYMHOT'O OXOJIOIPKEHHS
inTepHasnizauis 6axkrepiit 1o 3 Ig KYO /Ty ToBuLy JIMCTS 3€J1€Hi BifOyBa€ThCs iHTEHCUBHIIIE IIPYU HIKYOMY THCKY (0,6

kIla y nopiBusHHi 3 0,9 kI1a) Ta nosineHimomy (0,35 51/XB y HOpiBHSHHI 3 2,19 71 /XB) BilHOBJIEHHIO TUCKY [0



atMmocdepHoro. [loBeneHo, mo edeKTUBHICTh ra3onoaioHoro 03ony npotu E. coli O157:H7 36inbiyBanacs micus
BaKyyMHOTO 0X0JIOIKeHH4 (iHakTuBauis 2,5 1g KYO /r mpotu 1,9 Ig KYO /1), sike Buganse pigyHy 3 NOBEPXHi
IIPOAYKTY Ta J03BOJIsIE Fa30I10i6HOMY Ae3iH(PEKTaHTy MIPOHUKHYTHY IJIMOLIE Y IPOAUXY Ta LWIIJIMHY Ha JIMCTKAX
IINMHATY. Y TOM >Ke 4ac MoKa3aHo, 10 3aCTOCYBaHHS PiKuX [e3iHPiKyounx 3aCc006iB Micss BAKYYMHOTO
OXOJIO[)KEHHS € MeHII epeKTUBHUM (iHakTuBawis 2,7 1g KYO /r) Hix 3acTOCyBaHHS piKoro nesiH@eKTaHTa
camocrTiitHo (iHakTuBauis 2,8 Ig KYO /1) yepe3s iHTepHasnizallilo iHOKy/IbOBaHUX 6aKTepill y TKAHUHY IPOJYKTY, sIKa
BifOyBasacs Iif, yac Ipolecy BaKyyMHOT'O OXOJIO[XEHHS. BcTaHOB/IEHO, 1110 KOPOTKOYacHa 06podka (30 xB)
BHCOKOIO KOHIIeHTpali€o 0308y (1,5 r/M3) 3 HOabIIO0 TPUBAIOK 06POOKOIO (IO TPHOX [1i6) HU3BKOIO
KOHILIeHTpauieio 0301y (0,106 r/m3) mana cuHepriunuii edpekT Ha iHakTtuauiio E. coli O157:H7 (inaktuBauis Ha 3,8 1g
KYO/r 6inbie HiX pu TpuBaiit 06pobui 6e3 6ycrepHoi 06po6ku). [Ipy KOM6iHYBaHHI pifKUX Ta ra3onomi6bHux
Ie3iH(pEeKTaHTIB Malke y BCiX BUIIAJKAX CIIOCTepiranu e(eKT caabmuil, HiXk afuTUBHUNA. ATUTUBHUI €(EKT 000X
ne3iH(eKTaHTiB (ra3onoibHuil 030H Ta pigkuil Pro-San L) cnocTepirany Tiibku KOJIM 32 06POOKOIO PifKUM
Ie3iHQiKkyouuM 3aCO60M CJIiyBajlo 3aCTOCYBaHHS ra3o0Noii6HOro 030HY Iifl Yac BaKYyMHOT'O OXOJIOJKEHHS
npoaykuii (inaktusatis 3,9 1g KYO /r). BcranossieHo, o epeKTUuBHICTb Je3iHdeKii Boayu 06poobli eJIeKTPOoIi3omM
3ajiexasa Bif BUXiZHOI KOHLEHTPaLii MiKpOOpraHi3miB y BOi Ta TPUBAJIOCTI IX KOHTAKTY 3 O30HOM Ta aKTUBHUMU
dopmamu kucHo. [Ticyst 06poOKU eeKTPOJIITHIHO-030HOBAHOIO BOJOIO (110 4 MT/J1) KJIiHIYHUX [ITaMiB S. aureus Ta
E. coli mpotsirom 15 XBUJIMH BUSIBJISITIN CY0OJleTasbHi IOMKOIKEHHS 6aKTepialbHUX KITUH y UX KyJIbTypax.
ITokaszaHo, o 06pobKa cycneHnsii criop B. subtilis nomipaum enexrpuiynum nosem (300 B /cM) y noenHaHHi 3
IIOMIPHOIO Cy6JIETaIBHOIO TEPMIYHOI0 06PO6KOIO (55, 65 i 75 °C) MOXKe IpU3BECTU 0 ITOMITHOTO 3MEHIIEHHS iX
KOHLeHTpalii. OOpoOKOI0 NIOMIpHUM €JIEKTPUYHUM I10JIeM MpOoTiIromM 60 XxBuiuH 6yso HelTpasnizosaHo 0,6 g

KYO /M1 npu novaTkoBiil KoHLeHTpauii cycrensii ~ 7 1g KYO /mi1. 3a [onomoromo Takoi XK 06po0KM y IO€HAHHI 3
TepMidYHOI0 06pOBKOI0 TIpU 55, 65 1 75 °C inakTuBOBaHO 1,8 Ig KYO /M, 2,0 1g KYO /M ta 2,5 Ig KYO /mn
BiATIOBiHO. BCTaHOBJIEHO, 1110 06pOOKA MOMiIpHUM eJleKTpUuYHuUM 1oseM (15,7 B /cm) ipu Temmeparypi 55 °C cupux
Kypsiuux selp, iHokyaboBanux E. coli K12, smeHmyBaa rnonyssiuio MikpoopraHismiB BcepevHi sielb Ta
CIIPUYMHSIIA Cy6JIeTa/lbHi TOMKOAKEHHS 6aKTepiaslbHUX KIiTHH. J[IoBE[IeHO, 1[0 BUMIPIOBAHHSI €J1IeKTPONPOBiIHOCTI
pu 06po6Li cycneHsii Listeria innocua BUCOKUM rifpoctatndyHuM TUCKOM (300-500 MITa) moxHa
BHUKOPHCTOBYBATH JJ1s1 MOHITOPUHTY CTYIIeHS IIOUIKOIKEeHHSI KJIiTHH. Pe3ysibTaTy poOOTH 3aCBiIYUIIN, 10
€JIEKTPOIPOBiIHICTb 6AaKTePiasbHOI CycneHsii 3pocTae 3i 30i/IbIIEHHSIM KiJIbKOCTI JIETAJIbHO YIIKO/AKEHUX KIIITHH.
BcTaHOBIIEHO, 1[0 OIHOYACHA OOPOOKA BUCOKUM TiIpPOCTAaTUYHUM TUCKOM Ta iMITyJIbCHUM €JIEKTPUYHUM I10JIEM
30ibIIyBasIa €JIeKTPOIPOBITHICTL HaMbiIbIIe, 10 CBIIYMIIO PO HAMOIMbIINI BUTIK BHYTPIIIHbOKJIITUHHUX
HeO61/IKOBUX KOMIIOHEHTiB. KombiHalii 00po6OK BUCOKUM TiIpOCTATUYHUM TUCKOM i 06POOKYU YIbTPa3ByKOM
[IPOJIEMOHCTPYBAJIM CUHEPriYHui e(ekT (iHakTuBawis ~ 3 1g KYO /M), Kosm 32 06po6KOI0 BUCOKUM
TiIpOCTaTUYHUM THCKOM IIPOBOAMIIA OOPOOKOIO YJIbTPA3BYKOM, ajle afuTUBHUI eeKT (iHakTuauis ~ 2 1g

KYO /M), kosn 06pobKa yabTpa3ByKOM IepenyBaja 00po0OLi BUCOKUM TiipoCTaTUYHUM TUCKOM. [TinTBepakeHo,
10 6aratopaszoBa 06podKa CyCIIeHsii CIop BUCOKUM TiJpOCTaTUYHUM TUCKOM OyJia 6ibll €(pEKTUBHOIO B

iHaxkTuBaLii criop B. subtilis, Hixx floro ogHOpa3zoBa 06pOOGKaA MPOTArOM TAKOTO XK 4acy.

2. The dissertation presents a theoretical generalization and a new solution to the current scientific problem of the
application of non-thermal methods of inactivation of vegetative and spore-forming microorganisms based on the
obtained research results. It was found that bacterial contamination of vacuum cooling chambers and penetration
of bacteria into the thickness of green leaves are possible during the vacuum cooling process. It was proven that
within the chamber, boiling of wet organic matter caused by vacuum can spread contamination to other parts of
the chamber. It was found that in a vacuum cooling chamber, the internalization of bacteria up to 3 Ig CFU /g into
the thickness of green leaves occurs more intensively at lower pressure (0.6 kPa compared to 0.9 kPa) and slower
(0.351/min compared to 2.19 1 /min) restoration of pressure to atmospheric. It was shown that the effectiveness of
gaseous ozone against E. coli O157:H7 increased after vacuum cooling (inactivation 2.5 1g CFU /g vs. 1.9 1g CFU /g),
which removes liquid from the surface of the product and allows the gaseous disinfectant to penetrate deeper into
the stomata and crevices of the spinach leaves. At the same time, the use of liquid disinfectants after vacuum
cooling was shown to be less effective (inactivation 2.7 1g CFU /g) than the use of liquid disinfectant alone



(inactivation 2.8 g CFU /g) due to the internalization of inoculated bacteria into the product tissue that occurred
during the vacuum cooling process. It was found that short-term treatment (30 min) with a high concentration of
ozone (1.5 g/m3) followed by long-term treatment (up to three days) with a low concentration of ozone (0.106
g/m3) had a synergistic effect on the inactivation of E. coli O157:H7 (inactivation by 3.8 Ig CFU /g more than with
long-term treatment without booster treatment). When combining liquid and gaseous disinfectants, the effect was
weaker than additive in almost all cases. The additive effect of both disinfectants (gaseous ozone and liquid Pro-
San L) was observed only when treatment with a liquid disinfectant was followed by the use of gaseous ozone
during vacuum cooling of the products (inactivation of 3.9 Ig CFU /g). It was found that the effectiveness of water
disinfection by electrolysis treatment depended on the initial concentration of microorganisms in the water and
the duration of their contact with ozone and active oxygen species. After treatment with electrolytic-ozonized
water (up to 4 mg/1) of clinical strains of S. aureus and E. coli for 15 minutes, sublethal damage to bacterial cells in
these cultures was detected. It was shown that treatment of a suspension of B. subtilis spores with a moderate
electric field (300 V/cm) in combination with moderate sublethal heat treatment (55, 65 and 75 °C) can lead to a
noticeable decrease in their concentration. Treatment with a moderate electric field for 60 minutes neutralized
0.6 1g CFU /ml at an initial suspension concentration of ~ 71g CFU/ml. The same treatment in combination with
heat treatment at 55, 65 and 75 °C inactivated 1.8 Ig CFU/ml, 2.0 Ilg CFU/ml and 2.5 Ig CFU /ml respectively. It was
found that treatment of raw chicken eggs inoculated with E. coli K12 with a moderate electric field (15.7 V/cm) at a
temperature of 55 °C reduced the population of microorganisms inside the eggs and caused sublethal damage to
bacterial cells. It was proven that measuring the electrical conductivity during the treatment of Listeria innocua
suspension with high hydrostatic pressure (300-500 MPa) can be used to monitor the degree of cell damage. The
results of the work showed that the electrical conductivity of the bacterial suspension increases with an increase
in the number of lethally damaged cells. It was found that simultaneous treatment with high hydrostatic pressure
and pulsed electric field increased electrical conductivity the most, indicating the greatest leakage of intracellular
non-protein components. Combinations of high hydrostatic pressure and ultrasound treatments demonstrated a
synergistic effect (inactivation of ~ 3 1g CFU/ml) when high hydrostatic pressure treatment was followed by
ultrasound treatment, but an additive effect (inactivation of ~ 2 Ig CFU /ml) when ultrasound treatment preceded
high hydrostatic pressure treatment. It was confirmed that multiple treatments of the spore suspension with high
hydrostatic pressure were more effective in inactivating B. subtilis spores than its single treatment for the same

time.
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