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PE®EPAT

maziemepcewokoi pobomu Ocmamox Oxcanu Muxaivtienu

na memy: ,,Pozpobka smemodie mikpobionociunozo Konumpouo sakocmi

600U Y 3AKPUMIIX AKGAKYAbImyprux cucmemax (RAS)”.

Mema po6omu monsrac B po3pobui, yaockoHaeHHi Ta BIPOBAIKCHI
¢()eKTHBHHX METONIB KOHTPOJIIO MikpoGionoridHoi sKOCTI BOAM B CHCTEMax
PELMPKYIAUIITHOT aKBAKYJILTYPH.

Memoou npogedenns docaidceny. Jlns nocArneHHs MOCTAaBICHOI METH
6ynM BMKODHCTAaHi METOAM aHalizy JiTepaTypHMX JaHUX 1  METOAM

MiKpOO10JIOTIYHOTO KOHTPOJIIO,

Pesyavmamu docnioncens. Mikpo6ionoriynuii KOHTpOJIb AKOCTI BOAM €
HEBIiN'€MHOI0 YaCTMHOW ycmilHoro pubHuuTBa. KysnbTypanbHi, MOJIEKYJISPHI,
iMyHOXiMiUHi MeToM Ta iHHOBALiHHI TeXHONOTil, 3a6e3ne4y 0Tk IMPOKHI CIIEKTP
IHCTPYMEHTIB JUIi MOHITOPHHTY MiKpoGioJioriuHoi SIKOCTI BOAM B 3aKPHTHX
akBaKynbTypHHX cucreMax (RAS). PesysbTar n0ciijkeHb BOIU 3 PI3HUX JKepell
(cBepUIOBMHH, TpajMpHi, GaceliHy, MexaHiuHOro Ta O0iONIOTIYHOrO GbiabTpIB)
Mokasye AMHAMIKy 3MiHM KiJBKOCTI Ta BHIOBOIO CKIany MIKpOOpraHi3MiB B
3a/IeKHOCT] Bif CE30HY i cTadii ouumieHHs. MikpobioJoriuHHi KOHTPOIb BOAM
MOKa3aB, WO BOAA 3i CBEPMUIOBHHM Majna HU3bKHI pIBEHb MIKPOOpraHI3MiB,
poMiHyrouuMu Gynu Gauud. 3MiHH B KIJIBKOCTI MiKpOOpPraHi3MiB BiJl BeCHSHOTO
[0 JNiTHHOro nepiomy Oynu He3HAYHHMH, 110 MOXKE BKa3yBaTH Ha CTaOlNbHICTb
yMOB cepegoBuumla. Bojga nicis rpaiupHi Mana 3HauHO  BUlLy KUIBbKICTb
MiKpooprauiamiB, 10 cBiZuuTb npo ix 30arayeHHs y mnpoueci oOpOOKH. 3a
KUIbKICTIO Ta BHIOBHM CKIafoM Oyna cXoXa Ha BOMY 31 CBEP/UIOBHHH, ale 3
BHLMMM 3HAYEHHSAMM MOKa3HMKiB. Boxa 3 GaceiiHy Mana HaiiGinbuly KilbKICTb
MiKpOOpraHi3miB, 0co6lMBO ncuXpoTpOdHHMX, WO Moxe Oyt MoBs3aHO 3
yMOBaMH CepeloBHIIA Gaceiiny Ta Woro ¢inpTpauiero. Il Bona TaKOX
BiZpi3HATIAC Bijl IHIIMX JUKEpes 3a BMAOBMM CKJIaJOM MiKpOOpPTaHi3MiB. Bona 3
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MeXaHiyHOro  (inbTpa Mala BHCOKY KifbKICTh  Me30(ibHUX aepoOHUxX
MIKpOOPIaHi3MiB, 110 Moxe OyTH 3yMOBJIeHe aKTHUBHICTIO B HBOMY  dbisibTpi,
Bucoknii pisenb Pseudomonas spp. Moxke CBIIMHTH PO TXHIO BaKIUBY poIIh y
Gioginbrpawii.  Boxna 3 Gionoriunoro  dinerpa  Mama  BUCOKMIT  pisens
NCHXPOTPOPHUX Milqmoprani';ﬁin. Mo Bijlobpaxae TXHIO AKTUBHICTH Y Takomy
CepeloBHILI. 3HAUCHIS IHIINX MiKpoopranisMmis, Takux sk Bacillus i Pseudomonas
SPP-. Oy CXOKIMH Ha 3HAYCHHS B MEXaHIYHOMY GinbTpi.

laayss euxopucmannusn pesyavmamie. Pe3ynbTaTh MaricTepcbkoi podoTu
MOXYTb OYTH BHKOpPHCTaHI y NaGopaTOpHHX Ta BHPOGHHUHX YMOBAX LA
KOHTPOIIO MIKPO(JIOpH B 3aKPHTHX aKBAKyIbTYpHHX crcTemax (RAS).

Cmpyxkmypa ma obcae pobomu., Maricrepcbky poGoty BuknaneHo Ha 50
CTOpIHKaX KOMII'IOTEpHOro Habopy TekcTy. BoHa cknamaeTbes i3 BCTYMY, Oraiay
JNITepaTypH, MatepialiB Ta METOAMKM NOCIiIKEHHS, pe3y/bTaTIB AOCTIIKEHHS,
BUCHOBKIB Ta MpOMO3HUiM, CIUCKY BUKOPHCTAHHX mxepel. Po6oTa MicTHTh 9
pucyHkiB. OnpauboBaHo 88 siTepatypHux joKepen, 3 HUX 47 iHO3EMHHX.

Kniouoei cnosa: MADPAnM, IcxM, eoda, RAS.




ABSTRACT

Master's thesis of Oksana Mykhaylivna Ostapyuk
on the topic: "Development of methods of microbiological control of water quality

in closed aquaculture systems (RAS)".

The purpose of the work is to develop, improve and implement effective
methods of controlling the microbiological quality of water in recirculating
aquaculture systems.

Research methods. To achieve the goal, the methods of analysis of literary
data and methods of microbiological control were used.

Research results. Microbiplogical control of water quality is an integral part
of successful fish farming. Cultural, molecular, immunochemical methods and
innovative technologies provide a wide range of tools for monitoring
microbiological water quality in closed aquaculture systems (RAS). The results of
water research from various sources (wells, cooling towers, swimming pools,
mechanical and biological filters) show the dynamics of changes in the number and
species composition of microorganisms depending on the season and stage of
purification. Microbiological monitoring of the water showed that the water from
the well had a low level of microorganisms, with bacilli being dominant. Changes
in the number of microorganisms from spring to summer were insignificant, which
may indicate the stability of environmental conditions. The water after the cooling
tower had a significantly higher number of microorganisms, which indicates their
enrichment during the treatment process. In terms of quantity and species
composition, it was similar to water from a well, but with higher values of
indicators. Water from the pool had the largest number of microorganisms,
especially psychrotrophic, which may be related to the conditions of the pool
environment and its filtration. This water also differed from other sources in terms
of species composition of microorganisms. The water from the mechanical filter

had a high amount of mesophili¢ aerobic microorganisms, which may be due to the
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activity in this filter. A high level of Pseudomonas spp. may indicate their
important role in biofiltration. The water from the biological filter had a high level
of psychrotrophic microorganisms, which reflects their activity in such an
environment. Values for other microorganisms, such as Bacillus and Pseudomonas
spp., were similar to those in the mechanical filter.

Field of use of results. The results of the master's work can be used in
laboratory and production conditions for the control of microflora in closed
aquaculture systems (RAS).

Structure and scope of work. The master's thesis is presented on 50 pages of
computer typed text. It consist§ of an introduction, a literature review, research
materials and methods, research results, conclusions and proposals, a list of used
sources. The work contains 9 drawings. 88 literary sources were processed, 47 of

them foreign.
Key words: MAFAnM, PskhM, water, RAS.
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BHCHOBKH I TPOMO3UILIT

BucHosku

i > * (Y] N . i
MikpoGionoriunuii - KOHTPOJIb  SKOCTI  BOJAM € HEBULEMHOIO 4aCTHHOIO

yenimmoro puGnuuTa. KynbTypanbhi, MoekyIspHi, iMYHOXIMi4HI METO/IM Ta
iHHOBALiHHI TexHouorii, 3abe3neuyoTh MWUPOKHH CHEKTP IHCTPYMEHTIB LT
MOHITOPHHTY MiKpoGiosoriunol sKOCTi BOAM B 3aKpHTHX aKBAKYJIBTYPHHX
cucremax (RAS).

PesynbTar JOCHIHKEHb BOAH 3 piBHPIX JoKepen (cBepAJIOBHHH, rpaﬂPIpHi,
aceitHy, MexaHiuHoro Ta GionoriuHoro ¢inbTpiB) MoKazye AHHAMIKY 3MIHH
KIJIBKOCTI Ta BHAOBOTCO CKJIaqy MiKpOOPraHi3MiB B 3a/eXKHOCTI BiJl CE30HY I
cTaaii OYUILLEHHS.

Mikpo6ioJoriunii KOHTPOIb BOJH TOKa3aB, 1[0 BOJA 31 CBEPAJIOBUHH Maia
HU3bKHH pIiBEHb MiKpoopréHigMiB, JIOMiHyroudUMH Oynu OGauuiaud. 3MIHH B
KUIBKOCTI MIKPOOpraHi3MiB BiJl BECHSHOTO [0 JITHBOrO Iepiony Oynu
He3HayHUMH, 110 MOXeE BKa3yBaTH Ha CTaOUIBHICTh YMOB cepenoBuila. Bona
micis rpajJipHi Mana 3Ha4yHO BHMILY KiJbKiCTb MiKpOOPraHi3MiB, 1110 CBIAYHTb
npo ix 36aradeHHs y mpoueci 06poOKkH. 3a KiJIbKICTIO Ta BUAOBHM CKIAIOM
6ysa cXoa Ha BOAY 3i CBEPUTOBHHH, AJI€ 3 BUIMMH 3HaYEHHSIMH MOKa3HHKIB.
Boga 3 6GaceifHy Mana HaiOiNbIIy KUIBKICTB MIKPOOPTaHi3MiB, OCOOJIHBO
MCUXpPOTPOHHUX, 1110 MOXKEe OyTH MOB'A3aHO 3 YMOBAMH CepeloBHIIa Oaceiiy
Ta Horo QineTpauicto. Lla Boja TakoX BiApi3HsAnacs Bif iHWMX [Kepen 3a
BUAOBUM CKJIaAOM MiKpoopraHisMmis. Boja 3 MexaniuHoro ¢inbrpa mana
BUCOKY KUJIBKICTh Me30(]iNbHUX aepoOHHUX MIKPOOPraHizMiB, L0 MOXe OYyTH
3yMOBJIEHE aKTHBHICTIO B LUboMYy ¢inbTpi. Bucokuii piBeun Pseudomonas spp.
MOXE CBiIMMTH TNpo iXHIO BaXJMBy poib y 6iodineTpauii. Boaa 3
biojoriyHoro  QinkTpa  Mana  BHCOKMH  piBeHb  MCMXPOTPOPHHX

MiKpOOpraHi3miB, WO BinoGpaxae XHIO aKTHBHICTH y TAKOMY CepeloBHILLI.



IMpono3uuii
PexoMeHIy€eMO IS KOHTPOJIIO BOAH Y 3aKPUTHX aKBaKyJIbTYPHHX CHCTeMax
(RAS) po3BHBaTH KyIbTYpalbHi, MOJEKYJIADHi, IMyHOXIMiuHI MeTOmH Ta
iHHOBALi}HI TEXHOJOTIT VIS MoAaNBIIO] iX iHTerpauii B MPaKTHKY PHOHHLITBA, 1110
J03BOJTHTD TiABHINUTH ¢)EKTUBHICTB Ta CTIMKICTh aKBaKyJIbTYPHHX TOCTONApPCTB,
3a0e3MeYyloYH  310pOB's BHpPOLIYBaHWX pHO Ta Oe3neky MPOAYKLIl s

CIOKHBAYIB.
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