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BIIJIMB KUCHIO TA BYTJIEKUCJIOT'O I'A3Y HA OYUMIIIEHHA BOJAU
BIJI BAKTEPIM TA APIK/KIB B KABITAIIMHUX YMOBAX

Meta. Jlocaimuru mpolec OYMIIEHHs BOAM 3 BMicToM Oakrepii poxy Bacillus cereus ta mpixmkis poay
Saccharomyces cerevisiae B ymoBax kaitaiii Ta armoctepi rasiB pi3HOT mpupoan (KHUCHIO Ta BYTJICKHUCIOTO
razy). OLiHUTH Ta MOPIBHATH e€(EeKTUBHICTh PyHHYBaHHS OakTepiabHUX KIITHUH 3 JAPDKIKOBHMH, a TAKOX BH-
3HAYUTU €PEKTUBHY MPUPOTY T'a3y IIiJ] Yac KaBiTaliiHOI 00pOOKH BOTHOT CHCTEMHU.

Metoau. [locnmijkyBaHi MOJENBHI CEpElOBHINA O3BYUYBAJIHCh [I€I0 YJIBTPa3BYKOBOTO TIeHeparopa
(Y3H-2T) 3 wactororo 22 k['m, motyxkHicTio 35 BT. ['a30BuME Oynp6amikamMu CIyryBald KHCEHb 1 BYTTICKACTHAN
ra3 sK JOJATKOBI 3apojaku Kasitarii. KibKicTh MiKpoOpraHi3MiB 0 i HiCTA 03BYYyBaHHS BH3HAYAIACh IIIJIIXOM
MiApaxXyHKy KOJIOHIH, SKi BHPOCIHM Ha TOXMBHOMY cepeloBHIIi B dammii [leTpi i BHpakamack B KOJIOHIM-
yrBOprorounx onuHUIAX (KYO).

PesyasTaTu. [IpencrasieHi pe3yibTaTH MOP(QOIOTIYHAX O3HAK OaKTepid i JPDKIKIB, a TaKOXK 3HIMKH
KIITHH 32 pe3yabTaTaMU MIKPOCKOMIYHHX JOCIIIKEHb IIPH BiAIOBITHOMY 30UTBIICHHI, XapaKTepHOMY I KOHK-
peTHoro poxay MikpoopraizmiB. OOUHUCIICHI CTyINeHI pyHHYBaHHSI MiKpOOPraHi3MiB, BUPQXKEHHX Y BIJICOTKax. 3a
pe3yabpTataMu JOCTIKeHb PYWHYBaHHIO MIBUALIC ianaBaiuch Oaktepii poxy Bacillus cereus, mopieusso 3 api-
KIDKaMHU poay Saccharomyces cerevisiae B ymoBax omHOYACHOI il rasy Ta KaBiTaiil. Pe3HCTEHTHICTh APiIkKIKO-
BUX KIiTHH MO MOSCHIOETCS PE3yJIbTaTOM CIel(ivHOro BIUIMBY KaBiTalii Ha KIITHHHY CTIHKY APLKIDKIB Ta iX
MDKI'€HETHYHOI PI3HHLI B CTPYKTypax CTIHKM KITHH. ExcriepuMeHTanbHO NOKa3zaHo Oinblly eeKTUBHICTH Ail
KHCHIO B MpOIecax KaBiTaniiHoi 00poOKH sk OaKTepiil, Tak 1 JPiXKIKIB, TOPIBHIHO 3 €0 BYTJCKUCIOrO Ta3y.

BucHoBku. BinzHaueHO akTUBHINIE pyHHYBaHHS OakTepiallbHUX KIITHH, TOPIBHSIHO 3 APLKIHKOBUMH B
yMoBax ras/kasirtaiis. J{OCIi/DKeHO, 0 KMCEHb B KaBITAlIHHUX YMOBaX OMHCYEThCS OLIBIIOI BEIUYHHOIO CTY-
HeHs pyHHYBaHHS MiKpOOPraHi3MiB, IO MOSCHIOETHCS NPUPOAOKO Iif caMoro razy B yMoBax excrepumMenty. [lo-
Ka3aHo, MO ¢(QEeKTUBHICTh OYHIICHHS BOJHU BiJ MIKpOOPTaHI3MiB 3aJICKUTH BiJl pUpoanu 0apOOTOBAHOTO ra3y B
KaBiTaIlIHHUX YMOBAaX.

KJIFOYOBI CJIOBA: kaBiraiiisi, 3He3apakeHHsI BOIU, OAKTepii, APIKIDKI, KHCCHb, BYTJICKUCIINHN ra3

Koval 1.Z

Lviv Polytechnic National University

INFLUENCE OF OXYGEN AND CARBON DIOXIDE ON WATER PURIFICATION FROM
BACTERIA AND YEAST UNDER CAVITATION CONDITIONS

Purpose is to study the purification process of water polluted by containing Bacillus cereus bacteria type
and Saccharomyces cerevisiae yeast type under cavitation conditions and atmosphere of different gases nature
(oxygen and carbon dioxide); to evaluate and to compare the destruction efficiency of bacterial with yeast cells,
and to determine the effective gas nature during cavitation treatment of the aqueous system.

Methods. The investigated model media were sounded by the action of an ultrasonic generator (UZDN-
2T) with a frequency of 22 kHz, with a power of 35 watts. Oxygen and carbon dioxide were gas bubbles as an
additional embryos of cavitation. Microorganisms number before and after sonication was determined by count-
ing of the colonies grown on the nutrient medium in a Petri dish and expressed in colony-forming units (CFU).

Results. The results of the morphological characteristics of bacteria and yeast, as well as images of cells
according to the results of microscopic studies at a corresponding magnification characteristic of a particular
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microorganisms types are presented. Degrees of microorganisms destruction, expressed in a percentage, were
calculated. According to the results of studies, Bacillus cereus bacteria type were more likely to be destroyed,
compared with Saccharomyces cerevisiae yeast type at the conditions of simultaneous action of gas and cavita-
tion. The resistance of yeast cells is explained by the result of the specific effect of cavitation on the yeast cell
wall and their inter-genetic difference in cell wall structures. Higher efficiency of oxygen in the processes of
cavitation treatment of both bacteria and yeast, compared to the action of carbon dioxide is shown
experimentally.

Conclusions. More active destruction of bacterial cells compared to yeast in the gas/cavitation conditions
shown that is explained by the age-related signs of the bacteria. It has been investigated that oxygen under cavi-
tation conditions is described by a larger value of the microorganisms destruction, that is explained by the nature
of the gas action at the experimental conditions. It is shown that the efficiency of water purification from micro-
organisms depends on the nature of the gas bubbled under cavitation conditions.

KEYWORDS: cavitation, water disinfection, bacteria, yeast, oxygen, carbon dioxide

Kosaas HN.3.

Hayuonansnuuii ynusepcumem "Jlogosckasn nonumexnuxa'

BJUSHUE KHUCJIOPOJA M YIJIEKACJIOTO TA3A HA OUMCTKY BOJIbI OT BAKTEPU
M IPOXKIKEN B KABUTALIMOHHBIX YCJIOBUAX

Hean. MccnenoBaTh mpolecc OYUCTKH BOJBI C coAepkaHueM Oakrepuii poaa Bacillus cereus n apoxokeit
poxa Saccharomyces cerevisiae B yCIOBUSIX KaBHTalMM M aTMoc(epe Ta30B pa3inuHON HpUpOos! (KHCIopoaa 1
yriekucioro raza). OueHuTh U CpaBHUTH 3PPEKTUBHOCTD pa3pylIeHns] OaKTepHAIbHBIX KJIETOK C IPOKKEBBIMHU,
a Tarxke onpenesnuTb 3G HEeKTHBHYIO NPUPOTY ra3a MPHU KaBUTAIIMOHHON 00pabOTKH BOJJHOM CHCTEMBI.

Metoabl. O3ByunBaHNE OCYIIECTBIISIHN YIbTpa3ByKoBeIM reHeparopoM (Y3H-2T) npu 22 k' u 35 Br
C OIHOBPEMEHHBIM 0apOOTHpPOBAHHEM KHCIOpOJa M YIJIEKUCIOro rasa. KosmdecTBo MHUKpOOPraHM3MOB 10 H
MIOCJIC O3BYYMBAHUS OIPEACIAIACH MOACYETOM KOJOHMH M BBIPaXKajach B KOJOHHHM-00pPA3yIOMIMX €IHHUIAX
(KOE).

PesyabTaTsl. [IpeacraBieHsl pe3ynbTaTsl MOP(OIOTHYECKNX TPU3HAKOB OAKTEPUI U APOATKEH, a TaKKe
CHUMKH KJICTOK IO Pe3yJIbTaTaM MHKPOCKONNYECKHX HCCJICAOBAHUM NPHU COOTBETCTBYIOIIEM YBEIMYCHHH, Xa-
PaKTEpHOM JUI1 KOHKPETHOTO POAa MHKPOOPTaHW3MOB. BBIUNCIICHHBIE CTETIEHH Pa3pyIIeHUs MUKPOO PraHU3MOB,
BBIP@XXCHHBI B ITpolieHTaX. [1o pe3ynpTatam ncciaeqoBaHUN pa3pyLIeHUIO ObICTpee TOABEPrauch OaKTepHu poja
Bacillus cereus, mo cpaBHeHHIO ¢ ApOXKaMHU poja Saccharomyces cerevisiae B ycloBHAX OJHOBPEMEHHOIO
JICWCTBHS ra3a M KaBUTAlMU. Pe3HCTEHTHOCT OPOXOKEBBIX KIeTOK MO 00ObsCHsETCS pe3yapTaToM crenuduyie-
CKOT'O BO3AEHCTBHSI KaBUTAIIMM HA KIETOYHYIO CTEHKY IPOXOKEH M MX MEX I'eHeTHUECKOM pasHHUIIBI B CTPYKTY-
pax CTeHKU KJIETOK. DKCIIEPUMEHTAJIBHO MOKa3aHO 00bIIyI0 3P ()eKTHBHOCTh NEHCTBHS KUCIOPOJAa B MpOLEc-
cax KaBUTalIMOHHOI 00pab0TKM Kak OaKTepHi, Tak U APOXKEHN 10 CPaBHEHUIO C ICHCTBUEM YIIIEKHCIIOTO Ta3a.

BeiBoabl. OTMEUEHO aKTHBHEE pa3pylIeHHs OaKTepHabHBIX KJIETOK 10 CPaBHEHMIO C APOXKEBBHIMH B
YCHOBUSIX Ta3/KaBuTanus. JleficTBHe KHCIOpoJa B KaBUTAIMOHHBIX YCIIOBHUSX OIMCHIBAETCS OOJBIIEH BEINYH-
HOM CTeNeHH pa3pyLIeHus] MUKpooprann3MoB. [1okazano, yTo 3¢(heKTHBHOCTH OYMCTKH BOJBI OT MUKPOOPIaHH-
3MOB 3aBUCHT OT IPUPO/IBI 0apOOTOBAHOTO Ta3a B KABUTAIIMOHHBIX YCIOBHSIX.

KJIFOYEBBIE CJIOBA: kaBuTanus, o0e33apaKuBaHus BOABI, OAKTEPUH, TPOXKIKHU, KUCIOPO/I, YTICKHUC-

JIbIH ra3
Beryn

3a0pynHEHHS TOBEPXHEBUX BOJ € pe- BUX Ta CUIBCHKOTOCIOAAPCHKHUX BiaxoniB. B
3yJIBTaTOM AHTPOIOTCHHOI MiSIIBHOCTI JIFOIM- JeSIKMX BOJOMMUIIAX 3a0pyAHEHHS BOJIM Ha-
HU, 110 TIOB’5I3aHO 3 IPOTPECUBHUM PO3BUTKOM CTUTBKM BEJIMKE, IO BiOynacs MoBHa ix je-
MPOMHCIIOBOCTI, CUIBCBKOIO TOCIIONAPCTBA, rpajamisi sk JpKepen BogomocradaHHs [1].
TPaHCHOPTY, €HepreTHKH Tomo. Bce me Bexe 3a0pyAHIOIOYl PEYOBHMHM 3MIHIOIOTH SIKICHHH
JI0 TJI00AIBHOIO XapakKTepy, SKOro HaOupae CKJIaJl BOJIU, I1I0 B OCHOBHOMY BHUSBJISIETHCS B
AQHTPOIIOTEHHUH BIUIMB Ha HABKOJIMILIHE cCepe- 3MiHax ii (i3WYHHUX BIACTHUBOCTEH, 30KpeMma,
JoBuiie. 3apa3 B Hamlii KpaiHi crmocTepira- MOSIBI HETIPHEMHHMX 3aIlaxiB, IPUCMaKiB, MOsIBa
FOTBCS YCKJIaIHEHHS 13 3a0e3MeUeHHIM MIPUPO- CTOPOHHIX PEYOBHH Ha TOBEPXHI BOJAM 3 Ha-
JHUMH pecypcamMH BHACIIJIOK SIKICHOT'O Ta CTYIHUM IX BIJKJIQJIaHHSIM Ha JTHO BOJIOWM.
KUTBKICHOTO BHCHAa)KEHHS NPHUPOJHHUX BOAOM- Bupo6unyi criuni Bogu (CB) 3a0pyane-
MHUILI, 10 OB S3aHO 3 3a0pYAHEHHSIM Ta Hepa- Hi B OCHOBHOMY BiJIXO/1aMH i BUKHJIAMH BHUPO-
MIOHATHPHUM BHKOPHUCTAHHSAM BOIU. 3a0pyi- oumnrea. KinbkicHa 1 siKicHAa Pi3HOMaHITHICTh
HEHHS BOAM 31eOUIBIIOrO BifOYBAa€eThCS BHA- 3a0pyIHIOBAYIB 3aJI€KUTh BiJl Tally3i IPOMHUC-
CIIJOK CKHAY A0 Hel MPOMHCIIOBUX, MOOYTO- JIOBOCTI, i TexHoJOriYHuX npoueciB. CkuaaH-
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Hs 3a0pynHeHnx BUpoOHW4YMX CB y Bimkpwri
BOJIOMMH BeJle 10 3pPOCTaHHS KOHIIGHTpAIIii
3a0pyAHIOBaYiB K XIMIYHOTO, TaK i Giojoriu-
HOT'0 TIOXOJDKEHHs. Tak, pe3yibTaToM HpOMH-
cioBoi misutbHOCTI KprBOacy (6e3 BpaxyBaHHS
MmoOyTOBUX CTOKIB) € INOPIYHE HAJIXOJDKCHHS
Jo rigpocucteMu piuku [Hrynmens monan 120
MIH.M® HEOYMIICHHX 200 HEJOCTATHBO OUH-
menux CB, mo cknanae 45-55% mpupomHoro
CepEeHBOPITHOTO CTOKY [2].

Heprimmnmu € pesynbratu i MikpoOio-
JIOTIYHUX MOCIIKEHb. Tak, caHiTapHO-010J10-
riuni pocnimkenns [3] skocti CB mict JlyOHwH,
Kpemenuyk, CBiTnoBoacek, KipoBorpan 3acBi-
MUYIOTh iX HU3BKHHA CTYIIHb OYHINEHHS MiCIIA
CKHUJIaHHS BOJY 3 OYUCHHX CHOPYJ Yy OaceiiH
piuku Hinpa. Tak, B OKpeMHUX BHIaKax y Mpo-
0ax CB B mictax JIyonn ta KpemeHuyk BusiBie-
HO sifist rempminTie (1-4 ex3./nm®) Ta 3Haumi
BEJIMYMHHM 1HJIEKCY JIAKTO30IIO3UTHBHUX KHIIKO-
Bux nanndok [3]. TTosimomuserses [4], mo 0,001
eM® Boxm Moxke Mictutn mo 10° Gakrepiit. B 1
cM® CTivHMX i piYKOBHX BOJAX iX KiTBKICTH MOKE
JocATaTy JeKiIbKa MUTBHOHIB, a B 1T IpyHTY —
JieKiTbKa MinbsipaiB. O6’eM OakTepianbHOI MacH
npu Kinbkocti 100 mitH. Gakrepii B 1 v’ ckia-
nae 0,04% Bix 06’emy CB.

Bubip cmoco0y oduIiieHHS BOAH BHMa-
ra€ TITUOOKWX AOCHTIDKeHbh 1 BHBUEHBb Pi3HUX
BUJIB 3a0pyJIHHUKIB BOAM, IX KOHIEHTpAIl
TOIO. 3a0pyAHEHHS BOJIU 010JOTIYHOTO MOXO-
JDKEHHS BBAXKAETHCS O1MbII HeOE3IEYHUM BIJ
xiMigHoro. ToMy, Ha CHOTOMHIIIHIN JIeHb HaY-
KOBIII TIPOIIOHYIOTH 0€311i4 e()eKTUBHUX METO-
JIiB 3HE3apaKeHHS BOJH, OJHUM 3 SIKUX € 3a-
CTOCYBaHHSI KaBiTaIliifHOT Aii Ha BOJHY CHUCTe-
My. 3HaiieHO 0arato HayKOBHX pOOIT, MpHC-
BIYEHNUX JOCHIDKEHHIO i Y3 kasitamii B
mporiecax 3He3apa)KeHHS BOJIU BiJl Pi3HUX MiK-
poopranismie (MO): E. coli [5, 6], Staphy-
lococcus aureus [5], Microcystis aeruginosa [7,
8, 9], Bomopocri [10], Listeria monocytogenes
[6], Geobacillus [11], Anoxybacillus flavi-

thermus [11], Enterococcus avium [12] Ta ixmmi
[13-15].

B [5] nocnimkeHo iHAKTUBAIIO KUIIIKO-
Bol manuuku E. coli Ta 3omotucroro cradino-
Koka Staphylococcus aureus B TPHUCYTHOCTI
yIapTpa3BykoBoi aii: 3,02+ 0,52 log Ta
0,18+0,14 log, siamoBigHO. I[HakTHBAIiO
Microcystis aeruginosa sk HacaiZOK MeXaHid-
HUX Ta XIMIYHUX BIUIMBIB, BUKJIUKAHUX YIbT-
pa3BykoM [7, 8], 3acBimumiu pe3ynbTaTtd Lu-
TOMETpil KIITHHH (3MEHIIEHHS PO3MipiB, BHY-
TPIITHROI 3ePHUCTOCTI, MUIICHOCTI T4 aKTHBHO-
CTi KIITHH Bojopocteil) [7], cucremarnunuii
aHaii3 Mopdoorii KIiTHH BogopocTel 3 ede-
KTHUBHICTIO BuIalieHHs BogopocTteii 80-90% [8]
Ta BIUIMB IHTEHCHBHOCTI YJIbTPa3BYKOBOI KaBi-
Talii Ha CTPYKTYpY MiKpOOpTaHi3MiB MpH ae3-
indexkii CB [15]. 3HMKEHHS KIUIBKOCTI BOJIO-
pocreii Ha 80% B 00°emi 100 1 Bogu mocsrHy-
TO TIPY YacTOTi ynbTpa3ByKy 36 kI'1 Ta moty-
xHocTi 650 Bt mpoTsrom 10 xunuH Ta Ha 50-
90% npu 36-175 kI'n (motyxuicte 650 Br) B
06’emi 4 M° TpuBaricTio 06pobku 60 xB. Bu-
KOPHCTaHHSI YJIBTPa3BYKOBOI TEXHOJOTIl s
3armo6iraHHs yTBOPEHHIO OIOTUTIBKH B peaic-
TUYHUX 00CTaBHHAX, 0 BUHUKAIOThH y MIPOMHU-
CIIOBMX yMoOBax ommcaHo B [13] Ta HamaHo
peKOMeHaIii moao0 MoOyAoBU YIbTPa3BYKO-
BUX KaBitaropis [15], siki 3a0e3meuyroTh BUCO-
KHH piBeHb I1HTEHCHBHOCTI YJIbTPa3BYKOBUX
KOJIMBaHb y 00'eMI PiIUHHU.

OpHak, eKCIepUMEHTAJIbHUX IyOika-
i mojo pyiinyBanHs Bacillus ta Sacch.
cerevisiae B ymMoBax Kasitaiii npu 0ap0oTy-
BaHHI KHCHIO Ta BYIJIEKHCIIOTO Ta3y MpPaKTHY-
HO He 3HaiineHo. Tomy B mpejcTaBieHiii podo-
Ti TIPOIIOHYETHCSI PO3TIISHYTH MpOIEeC OYH-
IIeHHS BOJAW Bij 3a0pyaHeHb Oi0JIOTiYHOTO
MOXOJ/DKEHHS, IIO TIONSrac B pyHHYBaHHI MiK-
poopranizmiB (MO) KOHKPETHOTO pOIy HpHU
oIHOYAaCHIM nii kaiTaiii Ta 06apOOTOBAHOIO
rasy.

MeToanKa QOCTITKEeHHA

JxepenoM ynbTpa3ByKOBUX XBHIIb CIY-
ryBaB Y3/IH-2T reneparop 3 wacrororo 22 kI,
notyxHictio 35 Bt. O0’eM nociimkyBaHOT
mucriepeii (V = 75 ¢M’) B CKISIHOMY peakTopi
OXOJIOJPKYBaBCsl BOJIOIIPOBITHOIO BOJIOIO TIPOTSI-
roM BCBHOTO Tpouecy. B skocti momaTkoBux
ra3oBUX Oyibp0aIlIOK 3aCTOCOBaHI OyJIM KUCEHb 1
Byrjaekucnuid ra3. ['a3 0apOoOTyBaau y BOIY
BIIPOJIOBXK BCHOI'O TMPOLECY KaBiTamiiHOro ii
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06pobuenns 3i mBmHakicTio 0,2 cm’/C. Burpara
rasy cranosmna 0,7 1M°/Tox.

Juis pocmipkeHHs Aii ra3/kasitaris Oy-
JIM BUKOPHUCTAHI JIBI MOHOKYJIbTYpH — OakTepii
poay Bacillus Ta mpixmxki poxy Saccharomy-
ces. YucTi kynpTypu BKazaHux MO Oynu BHe-
CeHl 3 JOTPUMaHHSIM YMOB CTEPHJIBHOCTI [0
BOJIM, B3STOI 3 BIJAKPUTOI BOJAOWMH B TaKHX
KUIBKOCTSIX, 100 MakCUMallbHO HAOIU3UTHCH



Visnyk of V. N. Karazin Kharkiv National University series «Ecology» , 2020, Issue 22

JI0 peasibHOI KOHIEHTpaLii 3a0pyIHEeHHS BOJ 3
BIIKpUTHX BOIOWM. Boma 3 BiakpuTOi BOMOM-
MU OyJa CTepHIBHOI0, TOOTO JOCIHIKyBatach
Jis ra3y Ta KaBiTalii Ha KOHKPETHO B3STi KJIi-
THHH MiKPOOpPTaHi3MiB.

CTBOpIOBIMCH OKpeMi MOJIENBHI cepe-
JOBHIIA B pe3yibTaTi JOAaBaHHS A0 BOIU 3
BIIKPUTOI BOJOWMH YHUCTHX MOHOKYJBTYP:
Oakrepiii pomy Bacillus cereus ta napixmkiB
pomy Saccharomyces cerevisiae. MopaenbHi
BOJIM CTBOPIOBANIM 3 METOI0 HAOMIDKEHHS 32
SKICHAM Ta KIUTBKICHHM CKJIAJIOM JI0 peaJbHOTo
piBHSI MiKpOOIOIOTIYHOTO 3a0pyAHEHHS BUPOO-
aranx CB (10°-10° KYO/em®). CrBopeni mMoe-
JIbHI BOAM TIIABAIKMCH JIii KaBiTaIlil BIPOIOBK
nsox roauH (t=7200 ¢) mpu T=298+1K. ITiapa-
XYHOK KJIITHH JI0 1 micist 0OpoOKu BUpaKCHUH B
KosioHidyTBOpIotounx oauHuIpsix (KYO), ski
BUPOCITU Ha MOXXUBHOMY CEPEIOBHUII HA YaIll-
kax [lerpi. [ligpaxyHOK 4ncIa MiKpOOpTaHi3MiB

(UM) B 1 cM® mocrikyBaHOi BOM TOMISTaE y
BU3HAYEHHI 3arajbHOI KiIbKocTi MO, skl Ma-
IOTh 37aTHICTh POCTH HA M'SCO-TIEITOHHOMY
arapi (MITA) (ans Gakrepiii) abo cycmo-arapi
(CA) (mna mpixmkiB) Ha damkax Iletpi mpwm
temreparypi 35+0,5°C Bopomosxk 48+2 roj.
Hani HeoOXimHO mifpaxyBaTH KiTBbKICTh KOJO-
Hil, 1[0 BUPOCTH HA MOKUBHOMY CEPEJOBHIIII.
Tomy, sl MIBHIKOTO TMiIPaxyHKY 3aralibHol
KUTBKOCTI KOJIOHIH (X) BU3HAYATIOCH iX YUCIIO B
1 cM? (M), 3 BpaxyBaHHsM IO yaurku Ilerpi:

S=nr? (D)
Iie I — paaiyc 9amrku, TOAi:
S = mmr? 2

ExcnepumeHTansHi TOYKM JiarpamMu B
HIDKYE TPEACTABICHUX EKCIePHUMEHTATBHUX
MaTepiajax OTpuUMaHi 3a cepeaHboapupmeru-
YHUMHU JaHUMHU TPbOX-HOTUPHLOX MapalCJIbHUX
BHCIBiB 3pa3KiB BOJIH.

Pe3yabTaTu g0cCaiTKeHb

HocmimpkyBani MO BiHOCATBCS A0 Pi3-
HUX TPYIL: MATHYKONONIOHI OakTepii Ta OBalbHI
IpikmKononioni rpuoku  (tabm. 1). Cepen
00’exTiB  mocmimkyBaHnx MO TpuCyTHI SIK
MIPOKApIOTH, TaK 1 €yKapioTH, TOOTO po3risna-
IOTBCS Pi3HI BUAM MIKpOOIONOTIYHIX 00’ €KTIB.

s mocmipkeHb OyiM BUKOPHCTaHI MOJIOJI
KIiTHHN OakTepidd, ToOTO 1-moboBi Oaktepii
poxy Bacillus cereus, me m0 cramii yTBOpeHHS
egmocriop (puc.la) Ta JAPKIKOBI  KIITHHH
(puc.10). Pesympratn Mopdomoriyanx BIacTu-
Bocteit i 03Hak MO mpeacTaBieHo B TaOmuii 2.

Taoaumnsa 1
XapakrepucTuka Mikpooprasizmis
Baxrepii
. MaJIMYKOIIOAI0H1 OakTepii; acroporenHi (1-10008i);
Bacillus cereus 5 piL P (-2 );
Hanexars 10 poaunu Bacillaceae
JApizkmxi
Saccharomyces XITIIOOTIeKapChKi APIKIDKL; HEPYXOMI;
cerevisiae HaJIeKaTh JI0 poAnHK Saccharomycetaceae
Taoauus 2
Mopdoaoriyni ocod1uBocTi Mikp0o00'eKTiB
. . Mopdoaoriuni o3Haku
HocaixkyBani
. ; 3abapBiieHHs IupuHa, JloBxuHa,

MIKp000'€KTH

3a ['pamom MKM MKM

Bacillus
I'pam + 1,3 3,42
cereus

Saccharomyces

omy Tpam + 5,17 8,67

cerevisiae
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(@)

(©)

Puc. 1 — 3HIMKYN KITITHH MIKpOOPTaHi3MiB ITPH MiKPOCKOIIIYHUX JTOCIiKCHHSX.
3oinpmenns: 1200 (a) Ta 480 (6)

Po3paxoBanuii cTyniHb pyHHYBaHHS Mi-
kpoopraHizmiB (Dg) micnst oO6poOku razy/V3,
10 JIOPIBHIOE BiJHOIICHHIO YKCJa MiKpoopra-
Hi3MiB (UM) BIiZHOCHO IOYATKOBOTO YHCIIA
MmikpoopranizmiB (UMy), BUpaxkeHOro y Bizco-
TKax (Tabum. 3). [Iporecu pyitHyBaHHs OaKTepiit

1 IpDKIDKIB B YMOBaX €KCIIEPUMEHTIB MpeJcTa-
BJICHO Ha pHC. 2 1 3, AKi I03BOJISAIOTH OLIIHKUTH 1
MOPIBHATH €(QEeKTUBHICTh PYHHYBaHHS JIOCIi-
mxkeHnX MO B IPUCYTHOCTI KHCHIO 3 BYTJICKH-
CIIUM Ta30M.

Tadanus 3
Cryninb pyliHyBaHHsI MiKpooprani3mis
. . Cryniub pyiinyBanns (Dg) micas t = 7200 ¢, %
Mikpoopranizmu 0,/Y3 I CO,Y3
Bakrepii
Bacillus cereus | 88,6 | 82,9
JApizkxi
Saccharomyces 80.77 80.0
cerevisiae ' '
100 - mCco2/y3
@mO02/y3
80 +
o\o 60 o
a
40 +
20 +
0 -
t,c

Puc. 2 — Banexnicts Benuunnu Dy muist Gaxrepiit Bacillus cereus six tpuBasocti ras/y3-06po0Oku.
Ymosu: UM, = 7-10° KYO/em®
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100 +

80 1

B02/US

oCOo2/Us

ELLELEP

ELLLLLEP
ELLELLEP
ELLELLEP
ELLELLEP
99799252,
ELELLLEP

2ELPL040,
99799252,

t,c

Puc. 3 — Banexwicts Benmunau Dy amst apixkmkis Saccharomyces cerevisiae Bin tpusasocrti ra3/yY3-06pooku.
Ymosu: UM = 5,2-10° KYO/em® — i CO,/Y3 Ta UM, = 1,9-10* KYO/em® — s 0,/V3

Jns Gaktepiit Ta APDKIDKIB MPU TIPOBE-
JIeHI eKCIIEpUMEHTIB BHKOPHUCTAHO Pi3HI Imoya-
TKOBI 4mcia MikpoopranisMmiB (UMy), onHak
3riJIHO HAIIUX TOMEPEIHIX JOCHIKCHb BEJH-
ynHa e(heKTUBHOT KOHCTAaHTH IIBUIKOCTI 3aru-
6emi MO (Kq) He 3aMeKUTh Bifl BUXiTHOI KiJlb-
KocTi KIiTHH y Boai [16], po3paxoBaHa 3a Ki-
HETUYHUM pPIBHSHHSAM peaKiii MepIioro Io-
psiaky. OGuuncneni BenuuuHn Ky it 6akrepiit
cTaHoBIATE: 4,36+0,03 - 10* ¢t = s 0,/Y3 Ta
2,52+0,03 - 10'4, ct— s CO,/Y3, a st npix-
mxkis. 1,86+0,02 - 104 ¢t - g 0/Y3 Ta
1,56+0,05 - 10, ¢* — s CO,/Y3, T06TO criB-
PO3MIpHI 3 BEIMYMHAMHE CTYIEHIB PyHHYBaHHS
JOCITPKYBaHUX MIKPOOPTaHi3MiB.

Sk GaunMo, aKTUBHIIE PYHHYIOTHCA
OakTepiajbHl KIITHHH BiJl IPLKIHKOBUX SK B

atMoc(epi KHCHIO, TaK i B BYyTJIEKHCIOMY Ta3i.
Taxox 3riHO MPOBEIEHUX JTOCHTIHKEHb MOKHA
nopiBHATH edeKkTuBHICTH pylHyBaHHI MO B
KaBITAIlIMHOMY TIOJIi B 3aJIS)KHOCTI BiJl MPHUPO-
A ras3iB 1, TAKMM YHHOM, BH3HAYUTH ra30II0-
niony atmocdepy, B sKiil 1eil mpouec € Hai-
Ounbin epekTuBHUM. Sk Gauumo, OuTbITY ede-
KTUBHICTh B IpoLEcax 3HE3apaKeHHS BOAU
BHUSBIISIE KUCEHBb I 000X JIOCIIKYBaHHX
BuiB MO. Lle nosSICHIOETBCSI YTBOPEHHSAM [10-
JMATKOBUX PAJMKaIiB B TMPUCYTHOCTI KHCHIO B
KaBiTaifHUX yMOBaxX Ta iHTeHcHikamii mpo-
necy. TakuM YMHOM BCTaHOBJIEHO, IO edek-
TUBHICTh pylHYBaHHS MO 3aJeXUTh He JHIIe
BiJl PiI3HOBUY TMPHCYTHIX MIKpOOPTaHi3MiB Y
BOJI, ane ¥ Big mpupoan 6apOOTOBAHOTO Tazy
B KaBiTalllHHUX YMOBax.

BucnoBku

JocmipkeHo if0 KUCHIO Ta BYTJIEKHC-
JIOTO Ta3y Ha Tpollec pyHHyBaHHs OakTepiid i
JIPDLKDKIB B yMOBax KaeiTaiii. 3a po3paxoBa-
HUMH BEJIIMYMHAMH BiJHONIEHHS KIJTHKOCTI
MIiKpPOOPTaHi3MiB II0JI0 MMOYaTKOBOI KUTBKOCTI
MIKpOOpTaHi3MiB, BUP2KEHUMH Y BiJICOTKax
BiJ[3Ha4eHO Oimbnry eheKTHBHICTh pyHHYBaH-
Hsl OakTepiadbHHUX KIITHH, MOPIBHIHO 3 JPikK-
JOKOBUMHU. B mporieci JOCHIKCHHS BIUIUBY

NPUPOJIH ra3y Ha €PEeKTUBHICTH 3HE3apaKECHHS
BOJU B KaBiTallllHUX yMOBax II0Ka3aHO, IO
MIKpOOpTaHi3MH, HE3aJeKHO BiJl iX pPOmOBOI
NPUHAIEKHOCTI, aKTUBHINIE PYHHYBAINCh B
ymoBax O,/Y3, nopiBasno 3 CO,/V3. Orxke,
MIPOLIEC OYUINCHHS BOJAU B KaBITAIIMHUX YMO-
Bax 3aJeKUTh BiJ Tpupoan 0apOOTOBAHOTO
ra3y Ta poJoBOi 03HAKU MIKPOOPTaHi3MiB.

Konduikr inTepeciB

ABTOp 3asBisi€, MO KOHQUIIKTY 1HTEPECIB MIOJO0 MyOJiKalii IbOr0 PyKOIHUCY HEMAE.
Kpim Toro, aBTOp MOBHICTIO TOTPUMYBABCSl €TUYHMX HOPM, BKJIIOUAIOYM IUIariat, gambcudi-

KaIllo JaHuX Ta MOABIAHY MyOIiKaIlifo.
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