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BILIUB KOHLIEHTPALII AEPOBHUX BAKTEPII1 HA ITPOLEC iX )KUTTE3JATHOCTI
B IPUCYTHOCTI KHCHIO

Meta. JlochHiuTH >KUTTE3NATHICTh aepOOHUX MIKPOOpPraHi3MiB B aTMocdepi KUCHIO 3 PI3HUM iX BHXiJ-
HUM BMICTOM Y BOJHOMY cepenoBHuli. [IOpiBHATH BIUIMB a3y Ha pi3HYy KOHLEHTpaLilo OakTepid B OIUHUII
00’eMy BOJIH.

Metoau. JlocmipkyBaHUME MIKpOOpraHi3MaMu CIyryBaiau aepoOHi Gakrtepii poay Bacillus cereus. Mo-
JIeTIbHI BOJHI CEpellOBUINA CTBOPEHI HAa OCHOBI JUCTWIILOBAHOI Jie3aepOBaHOl BOIM NPHU JOAaBaHHI OakTepiit
KOHKPETHOTO BHAY. sl JOCHIKEHh BUKOPUCTOBYBABCS KUCEHb, KU 0apOOTyBaiu y MiKpoOHY BOIy BIPO-
JIOBX BCHOTO TpoIiecy 3i mBHAKicTIo 0,2 CM°/C. TPHBANICT JOCTIKCHHS CTAHOBMIA 2 TOIUHH, BIPOIOBK SKOTO
3arabHa BUTpaTa Tasy Bimosizama 1,4 av°. Uncio mikpoopramismis (UM) 10 i micis eKCIepHMEHTIB BU3HAYA-
T IUITXOM MAPaxyHKy KOJOHIH, SKi BUpOCIK Ha yamkax [letpi.

Pe3yabraTu. BusBieHo 1BoXcTaiiiHHi Mponec BIUIMBY KUCHIO Ha aepoOHi OakTepii — HarpoMamKeHHs
Ta 3MEHIIEHHS IX KUIBKOCTI B OJUHHUII 00’ €My BOIH B XOJi eKcriepuMeHTiB. Ha meprmiii craaii mporecy crocre-
piranocs 30inbmennss YM tpusainictio 1800-3600 ¢ 3 nopansium ix 3menuienHsM (11 crazis). I1pu 306inpmieHH1
MIKPOOHOTO HAaBaHTAXXCHHS y BOJI 3 10% 5o 10* KYO/em® TPHUBAJICTh MPOLIECY HATPOMAIKEHHsI OaKTepiit 3MEH-
maack BaBivi. JlocmimkeHo, Mo MpH HU3bKiA KOHICHTpalii 0akTepiil y Boji BiIOYBAa€EThCsS aKTUBHE PO3MHO-
JKeHHsI OaKTepiaJbHUX KIITHH, a IPU BUCOKIH — aKTUBHE 1X 3MEHIIEHHS, 110 MOSICHIOETHCS BIMUPAHHIM KIITHH
B YMOBaX IOCTiHHOT IM0Jja4yi KUCHIO BCTAHOBJICHOT MIBUAKOCTI.

BucHoBku. [TosicHEHO BIUTMB KHCHIO HA 3MiHY YHCEIHLHOCTI aepOOHMX MIKPOOPraHi3MiB y BOJHOMY Ce-
pemoBurmi. JlocmimkeHo, oo i KUCHIO Ha OakTepil y BOAI MOALISAE MpoIec IX KUTTE3MATHOCTI Ha IBI CTamil:
HarpomakeHHs (I cramis) ta 3menmenHs ix kimbkocti (II cramis). [lokazaHo, M0 TpUBANICTh MpPOIECY HATPO-
Ma/DKCHHSI OaKTepiil B aTMOc(epi KUCHIO 3aJIe)KUTh BiJl BUXITHOI IX KIJTBKOCTI ¥ BOJI, a came: i3 30UIbIICHHSIM
BuxigHoro UM B oxgmHUI 00’€My BOAW TPHBAIICTh CTAJil HArPOMAaPKEHHS MiKpOOPTaHi3MIiB CYTTEBO 3MEHIITY-
€TBCAL.

KJIKOUYOBI CJIOBA: acpo6Hi 6aktepii, Bacillus cereus, kucens, Boaa

Koval 1. Z.

Lviv Polytechnic National University, 12, S. Bandery, Str., Lviv, 79013, Ukraine

INFLUENCE OF AEROBIC BACTERIA CONCENTRATION ON THE PROCESS OF ITS
SURVIVAL IN THE PRESENCE OF OXYGEN

Purpose of the study is to study the viability of aerobic microorganisms in an oxygen atmosphere with
different initial content in the aquatic medium. Compare the effect of gas on different concentrations of bacteria
per unit volume of the water.

Methods. Aerobic bacteria of the genus Bacillus cereus bacteria type were the studied microorganisms.
Model aqueous media were created on the basis of distilled deaerated water with the addition of bacteria of a
particular type. Oxygen was bubbled into the microbial water throughout the process at a rate of 0.2 cm®s. The
duration of the study was 2 hours, during which the total gas consumption corresponded to 1.4 dm®. The number
of microorganisms (NM) before and after the experiments was determined by counting the colonies that grew on
the Petri dishes.

Results. A two-stage process of oxygen exposure to aerobic bacteria was detected - accumulation and
reduction of its number per unit volume of water during all experiments. At the first stage of the process, there
was an increase of NM during 1800-3600 s with its subsequent decrease (Il stage). With an increase in the
microbial load in the water from 102 to 10* CFU/cm?®, the duration of the process of bacterial accumulation was

© Kosans 1. 3., 2020

(@) e | This is an open access atrticle distributed under the terms of the Creative Commons Attribution License 4.0.

118


https://doi.org/10.26565/1992-4259-2020-23-10
mailto:irynazk@gmail.com
https://orcid.org/0000-0001-8154-4154
https://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Bicnux XHY imeni B. H. Kapa3zina cepis «Exonoeiay, 2020, eun. 23

decreased in two times. An active reproduction of bacterial cells was investigated at the low concentration of
bacteria in the water, and its active reduction - at the high concentration that is explained by cells destruction
under conditions of constant supply of oxygen of the established rate.

Conclusions. The oxygen influence on the change of the number of aerobic microorganisms in the
aquatic medium is explained. It is investigated that the oxygen action on bacteria in the water divides the process
of its viability into two stages: accumulation (I stage) and reduction of its number (11 stage). It is shown that the
duration of the process of bacteria accumulation in the oxygen atmosphere depends on its initial amount in the
water, namely with increasing of the initial NM per unit volume of the water, the duration of the stage of
microorganisms accumulation decreases significantly.

KEY WORDS: aerobic bacteria, Bacillus cereus, oxygen, water
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BJIMSIHUE KOHIIEHTPAIIUU ADPOBHBIX BAKTEPHUI HA IPOIECC MX )KU3HECIIO-
COBHOCTHU B NIPUCYTCTBUU KUCJIOPOJA

Heasn. HccnenoBaTh XKU3HECIIOCOOHOCTh a3POOHBIX MUKPOOPTAaHU3MOB TPU PA3IUYHON MX KOHIICHTpa-
MU B BOJIE B YCIOBHSIX MOJIaYU KUCIOPOA.

Metomn. MoienbHbIC BOIHBIC CPEIbl OBUTH CO3aHbI HA OCHOBE TUCTH/UTUPOBAHHOM /1e3acpOBAHOU BOIBI
npu 100aBIeHUH UCCaenyeMbix GakTepuil poga Bacillus cereus. Jlnst uccieqoBanuii ObLI UCIONB30BaH KHCIIO-
PO/, KOTOPBIN B MUKPOOHYIO BOJY 0apOOTHpPOBAbl HA MPOTSIKCHUU BCETO MPOIECCa MPOOKUTCIBHOCTBIO 2
yaca co ckopocTbio 0,2 em/e ¢ obmmuM pacxonom raza 1,4 ,IlM3. Yucno mukpoopranuzMos (UM) mo u mocie
SKCIIEPUMEHTOB ONPEACIIIIOCH ITyTEM ITO/ICYeTa KOJOHUH, BEIPOCIINX Ha Yamkax [leTpu.

Pe3yasTaThl. Bo Bpemst BO3IeWcTBUS KHCTOpoga Ha a’poOHBIE OaKTEpHH BBIABICHBI MX HAKOIUICHHUS
npoponkutenbHOCTEI0 1800-3600 ¢ (I cramms) m manpHelmee ymeHsinenue ux kommdectsa (II cramums). [lpu
YBEJIIMYCHUN MUKPOOHOW Harpy3Kd B BOZE C 10% o 10* KOE/em® MPOJOJDKUTENBHOCTD | cTaguu npouecca yme-
HBIIWIACH BABoE. [Ipy HU3KOI KOHIIEHTpany OaKTepHil B BOJIE IPOUCXOANT aKTUBHOE MX Pa3MHOXKCHIHE, a IPU
BBICOKOW - aKTUBHOE YMCHBIICHUS KOJIMYECTBA KICTOK, YTO OOBSICHACTCS OTMHUpPAHHEM OaKTEpUil B YCIOBHSIX
MOCTOSTHHOM MO/IaY¥ KUCJIOPOa YCTAHOBIEHHONH CKOPOCTH.

BeiBoabl. OOBSICHEHO BIUSHHE KUCIOPOa HA U3MECHCHHE YHCIICHHOCTH a3pOOHBIX MHKPOOPTaHH3MOB B
BOAHOM cpene. JlokazaHo, 4To JAeUCTBUE KUCIOPOJa HAa OaKTepUH B BOJE pa3leiseT MPOLECcC UX KU3HECIoco0-
HOCTU Ha JIB€ CTaJUH: HAKOIJIEHME M YMEHbIIEHHWE WX KojuuecTBa. [loka3aHo, 4TO IIUTENHHOCTH Ipoliecca
HAKOIIJICHUs OakTepuil B aTMoc(depe KUCIOpo/1a 3aBUCHUT OT HCXOJHOTO UX KOJUYECTBA B BOJIC.

KJIFOUEBBIE CJIOBA: aspo6ubie 6akrepun, Bacillus cereus, kucnopon, Bona

Beryn

VY npupoAHUX Ta CTIYHMX BOAAX, OKPIM BaJMCS BOPOJIOBXK AECATHIITH, BHOCATH CBIii
MiHEpabHUX Ta OPraHIYHUX PEYOBUH Mic- BKJIAJ] B TIPOOJIEMY €KOOE3MEKH KUTTEMISITEHO-
TAThCS 3a0pyJHEHHS! 010JIOT1YHOTO XapakTepy CTi 1 370poB’st JMoAWHKU. ToMy, Ha ChOTOJHI
[1, 2]. V Boi MOKYTh 3HAXOAUTHCH Pi3HI MiK- aKTYaIbHUMH € TIONTYKH HOBHX IiJXOJIB, PO3-
poopranizmu (MO), a came: Oakrepii, rpubu, poOKka HOBUX €(QEeKTHBHUX TEXHOJOTiH 1 mMare-
JPLKIDKI, BOAOpOCTi, iHy30pii Tomro [3]. 30y- piayiB Ui KOHTPOJIBOBAHOTO TiITPUMYBaHHS
JHHUKH 3aXBOPIOBAaHb NOTPAIUISIOTH Y BOAOHMH JOMYCTHUMOTO 32 HOPMATHBHUMH ITOKA3HUKAMH
3 MOOYTOBUMHU 1 BUPOOHUYNMH CTIYHHMHU BO- CTaHy BIJIKpUTHX BOJOWM Ta CTiYHUX BOJ, a
namu, 0e3 MomnepegHbOro OYMIICHHS 1 3He3a- TaKOX 3AIMCHEHHS pAny (¢yHAaMEeHTaJIbHUX
paxenns. [Tiz3eMHi Bou 3a0pyAHIOIOTECS MIPH JOCITiKeHb B it cdepi [2, 12].
NPOCOYYBaHHI CTIYHMX BOJA y I'PYHTOBI BOAH. OpnHak, BoJa MICTSTh TaKOXX PO3YMHEHI
ITarorenni (xBopoOotBopHi) MO MOXyThH OyTH rasi, siKi BIUIMBAIOTh Ha PO3BUTOK 1 KUTTE3/a-
MPUYUHOIO 1H(EKIIIHHUX 3aXBOPIOBAHD JIFOIH- THICTh BOJHOT Mikpodopu. Okpim Toro, raso-
HU (IM3eHTepis, Xonepa, YepeBHU THd, Tomi- MoJII0HI PEYOBUHU B MPHUPOJHUX BOJIAX € TPO-
oMieniT Tomo). Tomy Giosnoriunuii Ta OakTepi- OYKTaMH KHUTTEisUIbHOCTI Oaktepiii. Bonm
OJIOTIYHUM TMOKAa3HUKH € JOCUTHh BaXKIMUBHUMHU BUHHUKAIOTh NPH IEPETBOPEHHSIX OpPraHi4HUX
IIPH OILIHIII AKOCTI BoaW. J{jist OUMIICHHS BOJIU PEYOBHH, BIJHOBJICHHI CyJib(ATIB 4K IHIIAX
3aCTOCOBYIOTH Di3Hi (i3uuHi [4-7] Ta XimiuHi MiHEepalbHUX coyiel. Y pe3ynbTari TaKuxX Ipo-
Metoau ii 06pobku [8-11]. TexHomorii ouncT- neciB MoxyTh yrBoproBarucs CHy, H,, H,S,
K{ 3a0pyJHEHUX BOJI, SIKi CYTTEBO HE 3MiHIO- CO,, Ny tomio [13]. Tomy BaroMum 3aBaHHIM
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CHOTOJICHHS B TEXHOJIOTii BOJOOYMIIECHHS €
JTOCITIDKEHHS il Ta3iB Ha PICT 1 PO3BUTOK Pi3-
HUX MO y BOTHOMY CEpeIOBHILI, OCKIIBKU iX
BINTUB HAa MIKpPOOO’€KTH € MaJIOBUBUCHUM Ha
JTaHWU Jac.

Brnue Byriekucioro rasy Ha SKUTTE-
3aatHict MO BuBYeHO Hamu B [14], ne Oyno
JOCITI/DKEHO BIUTUB THCKY Tra3y B MIKpOOYIIb-
Oami sk HaOLIBII HMOBIPHOT MPUYMHU 3ar'd-
Oeni kimiTHH. /{71 BUBYEHHS LBOTO TPOIECY
BUKOPUCTOBYBAJIM BYIJIEKUCIUN ra3 sK Hail-
OLMBII pO3YMHHUHN y BOZI cepex AOCHiIKyBa-
HUX 3 BIJJOMOIO 3aJIexkHICTIO po3unHHOCTI CO,
y BOIHOMY CEepeJOBHILI MPH Pi3HUX HOrO THC-
Kax B ra3oBiil ¢a3i. Broime noBiTps Ha cycneH-
3110 IpDK/DKIB poxy Saccharomyces cerevisiae
koHIeHTpanieo 3-10° ku/ecm® 3 omHOYACHHM

3aCTOCYBaHHSM I1'€30KBAIlEBOI'O TeHEpaTopa
gactororo 800 kI'11 Ta inTencuBHicTiO 7 Br/cM?
B pobOorti [15] cmoctepiranu 3aru0ens KIiTHH
55% micns 30-cekyHOHOTO OOpOOJIEHHS Cy-
crieHsii, micas 2 xB — 0nmmu3sko 77%, micas 10
xB — 90%. Ilpore, nmpu 6apOOTyBaHHI BOAHIO
yepe3 CYCICH3II0 B aHAJIOTIYHHIA YMOBaX €KC-
MEPUMEHTY BHSBICHO BW)KUBAaHHS KIITHH
Sacch. cerevisiae.

OpHak BIUTUBY CaMOTrO KUCHIO Ha JKHT-
temisupHICTs MO B JiTepaTypi He 3HaiiIeHO.
Tomy OiIbHO BUBYMTH BIUTUB I[HOTO ra3y Ha
KUTTE3ATHICTh MIKPOOIB, PO3IIUPIOIOYH JTOC-
JDKEHHS TP BUKOPUCTAHHI Pi3HOI YHCEIb-
HOCTI OakTepiaJbHUX KIITHH B OJWHMII
00’eMy BOJTHOTO CEepeIOBUIIIA.

MeToauka q0cCaiaKeHHA

st gocmimkeHp mporecy 3MiHU 4ucliia
MikpoopranizmiB (UM) B oguHUII 00'eMy BOIH
B MIPHUCYTHOCTI KHUCHIO TOTYBaJHW BOAHI cepe-
JOBUIIA TpU JOJAaBaHHI [0 AMCTHIBLOBAHOI
Jle3aepoBaHOi BOAM MIKpOOIB KOHKPETHOTO
Buay. Tecr-MmikpoopraHizMamu Oynu aepoOHi
nannukonoioni  Gakrepii pomy  Bacillus
cereus, sk mominyroumii Bup cepen MO mpu-
POTHUX BOJ Pi3HHUX HACENeHWX MyHKTiB JIbBiB-
cbkoi obnacti [16]. CBIKONPUTOTOBIICHY MiK-
poOHY Boay 3aquBalid B CKISTHUH pEakKTop,
KU BIIPOJOBXK BCi€l TpuBajocTi mpouecy (2
rog) OapOoryBaBcs rasoM. JloCiimKyBaHUM
ra3oM CIyryBaB KHCEHb. 3arajibHa BHUTpara
6ap6GOTOBAHOrO ra3y cTaHoBHua 1.4 aM°, sKuit
mojgaBany 31 mBHAKICTIO 0,2 cM’/c B mocii-
JoKyBaHHH 06’eM Boau (75 cm’). O6'em moci-
JDKyBaHO1 aucriepcii B CKISIHOMY peakTopi

MPOTSTOM BCHOTO IPOLIECY OXOJOIKYBaBCS
MIPOTIYHOIO BOMOK. Temmeparypa MikpoOHOL
BOJHOI cucTteMHu cranoBuiaa T = 288+1 K.

Brme razy Ha nepeOir nporecy KUTTeE-
nisttbHOCTI MO BHBYAIHM TpH Pi3HUX KOHIIEHT-
panisx Mikpo6is: pu Hu3bKiit (UMgy = 2,710
ta UM, = 5-10° KYO/em®) Ta Bucokiit (UM, =
7-10* KYO/em®) xornentpartisx MO B ouHu-
i 00’eMy BOAM, SIKi BiIPI3HSUIMCH Ha J[Ba IIO-
PSIKH.

UM Bu3HayaIu 3a KUIBKICTIO KOJIOHIH Ha
MIO’KMBHOMY cepenosuii B yamii [letpi i Bu-
paxKanoch B KOJIOHIH-YTBOPIOIOUMX OJUHHMIIAX
(KYO). [ToxuBHUM cepenoBuILi I OakTepin
€ M'SICO-TIeNTOHHMIA arap. MeToauKy KiJlbKic-
Horo Bu3HaueHHs MO y BOJi JeTanbHO onuca-
Ho B [17].

Pe3yabTaTu A0CaiIKEeHb

3MiHa 4HCeNpHOCTI OakTepiii ponay
Bacillus Bin TpuBanocti 6apOoOTYBaHHS KUCHIO
yepe3 MiKpoOHY BOAHY CHUCTEMY 3 Pi3HHM BH-
xiganm UM mpencrasneno Ha puc. 1 ta 2. B
yCiX BHNAJKaxX CHOCTEPIraeMo HarpoMaKeH-
a1 MO Ha nouatrkoBomy etari (I cranis) mpo-
LeCy 3 MOBUIBHUM 3MEHIICHHSIM YHCEIbHOCTI
KIIITHH Ha ApYTii cTaii.

®opmu kpuBux 3MiHM UM mpu 6ap6o-
TyBaHHI KUCHIO Yepe3 cucremy 3 pizauM UM,
MalOTh CXOXHH XapakTep, He3aJIe)KHO BiJI BU-
XiHO1 KOHIEHTpalii OaKTepiaJbHUX KIITHH Y
BOJli, aie BiIMIHHICTb HOJNATa€ B TPUBAJIOCTI
cTanii HarpomapKkeHHs KiiTHH. [lepria cranis
Iii KMCHIO Ha MIKpOOHY cHcTeMy Beae 10 iX

120

PO3MHO>KEHHS, 110 TIOB’5I3aHO 31 CHIOKMBAaHHIM
KHCHIO aepOOHUMHY KIIITUHAMH JIOCITIPKYBaHUX
MO. OueBUIHO KUCEHB CIIyTyBaB MOKHBHUMHU
pedoBHHAMM Ha gaHoMy etarli npouecy (I cra-
Iisl), HEOOXIMHUX JIT POSMHOXKEHHS Ta POCTY
MO. HaiiGinbin TpruBaie HarpoMajKeHHS KJTi-
THH B 4Yaci BUSBJICHO IiJi 4ac 0apOOTyBaHHS
KHCHIO TpuBaiticTio 3600 ¢ mpu HU3BKUX KOH-
HeHTpamigx OakTepii y BuXigaHiid Boxi (puc. 1,
kpuBa 1 Ta 2). Ile, oueBnAHO, TOB’S3aHO 3
JIOCTAaTHIM HAaCHYEHHS BOAM KHUCHEM 31 IIBHI-
KicTiO #oro Gap6orysamus 0,2 CM°/C st Mik-
POGHOrO HaBaHTaXKeHHs BOAM B Mexkax 107
KYO/cm®. ¥V Bumagxky BHCOKOI KOHIGHTpaii
OakTepiil y BUXiJHii BoJi (pHcC. 2) MakcuMa-
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Ywmoru nporecy: T =288+1 K.

Puc. 2 — 3anexHicTh uncensHOCTI 6akTepiit Bacillus Bix rpuBanocti 6apOoTyBaHHS KMCHIO YePE3 CUCTEMY
3 BUCOKUM UM,

JbHE 1X HarpomajkeHHs BusBieHo Ha 1800 c 36inpmenns UM, 3 10° 1o 10* KYO/em® mpus-
nporecy. TakuM YHHOM, TPHUBAIICTh CTaii BEJIO N0 3MEHIIeHHA TpuBaiocti | cramii 3
HarpoMaJUKeHHSl KJIITUH 3MEHIIYEThCs 13 30i- 3600 mo 1800 c. Orxe, mpu 301IbLICHH] MiK-
JbIIEHHS MIKpOOHOTO HABaHTAXXEHHS y BOJI. POOHOI KiJIBKOCTI Y BUXiJIHIM BOAl Ha JBa MO-

121



Visnyk of V. N. Karazin Kharkiv National University series «ECologyy , 2020, Issue 23

PSAIKH TPUBAJICTh HarpoMamkeHHss MO cyTre-
BO 3MCHINMJIACH (BIBIUi), IO BKAa3y€ Ha HEIO-
CTaTHICTh KOHIICHTpAIlil KHCHIO JIJIsT aKTHBHOTO
iX pO3MHOKEHHSI B YMOBaxX BHCOKOTO MiKpOO-
HOT'O 320pyJHEHHS BOJH.

SAx Oaunmo 3a TpadiuHHUM Martepiaiom,
Jpyri cTafii BCiX MpoLeciB OMUCYIOThCS CHal-
HUMH KPUBUMH, IO BKasye Ha DyHHYBaHH:
OakTepiaJbHUX KIITHH NMPH TPUBAIOMY 1 CTa-

OimpHOMY 0apOOTyBaHHI KHUCHIO 3 OHAKOBOIO
MIBUIKICTIO TIOJa9i HOTO Y BOTY.

OTxe, TPy TOCTIHHIN TTO1a4i KHCHIO Ue-
pe3 BoLy 3 HHU3BKUM MIKpOOHUM 3a0pyaHEH-
HSM aKTHBHIIIE nepe61rae MpoLeC Harpoma-
JDKEHHSI KITITHH, TIOPIBHSHO 3 1X BiAMUpPaHHSIM,
a mpu 30iNbIIeHH] MiKpOOHOTO 3a0pyJHEHHS
10 NIBOX MOPSIKIB aKTHBHIIIE mepedirae mpo-
1IeC BiMUpaHHS KJIITHH.

BucHoBkn

IlokazaHo BIIMB KOHIICHTpAmii OakTepi-
AIBHUX KJIITUH Ha TPOIEC iX KUTTE3NATHOCTI B
yMoBax 0apOoTyBaHHs KHCHIO. Excriepumenra-
JLHO BUSIBJICHO, IO [Tist KUCHIO Ha aepoOH Beme
JI0 301IbIICHHS TX YMCEILHOCTI Y BOJII Ha IoYa-
TKY TIpOILIeCy, OHaK TpHUBaJIe 1 mocTiitne 6apOo-

TyBaHHS KHCHIO dYepe3 OakTepialnbHy BOIHY
cucteMy 3i mBHakicTio 0,2 cm’/C Bege 10 ix
BigMUpaHHs. Takum YHHOM, 3MIACHEHI IOCITi-
JOKEHHST JTO3BOJIVUTM BHUSIBUTH Ta OIHCATH IPO-
[IECH HarpOMajPKEHHS Ta 3MCHIICHHS Y BOJI
MIKpOOHOT'0 YHCiIa 32 YMOB JIOCTYITY KUCHIO.

Konduikr inTepeci

ABTOp 3asBIIsI€, MO0 KOHDIIKTY 1HTEpeCiB MOA0 myOikarii mporo pykonucy Hemae. Kpim toro,
aBTOp TOBHICTIO TOTPUMYBABCS €TUYHHX HOPM, BKJIOUAIOYH TUIariat, ¢anbcudikariro JaHUX Ta IO0-
NBIAHY TyOTiKaIito.
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