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AHAJII3 YPAXKEHHSI TKAHAH KOPOIIA JIYCKATOI'O (CYPRINUS
CARPIO L.) TPUBAMMU B YMOBAX ITPUPO/ITHOI'O IHOEKIIIMHOTI'O ®OHY

Cran BomHUX 0iOpecypcCiB € Ba)JIMBHM acClEKTOM CYYacHOTO PHOHUIITBA, OCKUIBKH
BOHO O€3IMOCepPEeIHhO BIUIMBAE HA MPOIYKTHUBHICTh Ta €KOHOMIYHY €(QEKTHBHICTH Taiy3i.
Kopon myckatuii (Cyprinus carpio L.) € oaHi€r0 3 HAWMOIMMPEHIIIMX TPOMHUCIOBUX PHO B
VYkpaiHi, fKy IIHPOKO BHUKOPUCTOBYIOTH Yy CTaBKOBOMY puOHHLTBI. [Ipore, 3miHu B
€KOJIOTIYHUX yMOBaXxX Ta 3a0pyAHEHHS BOJOWM MPHU3BOMAATH 10 301TIbIICHHS 3aXBOPIOBAHOCTI
puob, 30KpeMa, 10 YpakeHHS TKaHUH PI3HUMH MATOTCHHUMH MIKpPOOPIaHi3MaMHu, BKIIOYAI0UH
rpubu poxay Fusarium. I'pubu pomy Fusarium BizoMi CBOEIH NMATOTCHHICTIO HE JIUILE YIS
pociuH, ane W mns TBapuH, 30kpema pud (ITomotHsinko, 2023). BoHM 31aTHI BHKJIMKATH
Cepiio3HI ypakeHHS TKaHWH, II0 MOXKE MPU3BECTH IO 3HAYHUX BTpaT y puOHMITBI (SuHa,
2019). 3Baxaroun Ha 3pOCTaHHS POJIi MPUPOJHOTO 1HPEKUIHHOTO (OHY Yy MOUIMPEHHI IUX
MAaTOreHIB, JAOCIIKCHHS BIUTUBY TpuOIiB FUSArium Ha KOpOIIB € HaJ3BHYAHO aKTyaJlbHUM.
BuBueHHs MeXaHI13MiIB ypa)KeHHsI TKAHUH PUOM, 30KpeMa B YMOBaX IMPUPOIHOTO 1H(PEKIIHHOTO
¢boHy, € BaXIJIMBUM MJIsi PO3POOKH EPEKTHBHHX 3aXOMiB MPOQIIAKTUKK Ta JIKyBaHHS.
AKTyallbHICTh TE€MH JIOCHIDKCHHS OOYMOBJIEHAa 3pPOCTAIYO0I0 MPOOJEMOI0 TPUOKOBHUX
iH}eKiil y puOHUITBI, 0COOIMBO B yMOBaX MPUPOAHOTO iH(EKLiIHHOTO (POHY, 1€ KOHTPOJIb 32
natoreHamu € ckiagHimmMm. B VYkpaini, ne cTaBKoBe PUOHUITBO € 3HAYHOK YaCTUHOKO
arpapHoi €KOHOMIKH, PO3YMIHHS B3a€EMOJI{ Mi>K TaTOreHaMH Ta puOOI0 B PUPOJHUX YMOBaX
CTa€ KIOYOBUM ACTICKTOM JUIsl TIATPUMaHHS CTa0lIbHOTO piBHS BUpOoOHHMITBA. JloCTimKeHHS
BIUIMBY IpubiB poay Fusarium Ha TKaHMHHM KOPOIA JYCKaToOro J03BOJIUTH MIMOIIE 3p03yMITH
naToreHe3 Lux iHQEKUid 1 cnpusTUMe po3poOIll HOBUX METOJIB OOpOTHOM 3 HUMH, IO €
HEOOX1THUM JIJ1s1 3a0€3MeUeHHs BUCOKOT sIKOCTI TpoayKitii puoHuiTBa (Mexen, 2022).

Mertoro Hamoro JociiKeHHs OyJl0 BUBYEHHS Ypa)k€HHs TKaHMH KOpoIa JIycKaToro
(Cyprinus carpio L.) pi3HuMH TATOT€HHUMH MiKPOOpPTraHi3MaMHu.

JlocnipkeHHsT TpoBOAMIMCA Ha 6a3l mpobiaeMHOoi JabopaTopii eKosIoriyHoi Oioximii,
ixtioznorii Ta 610kopo3ii HamionanbHoro yHiBepcurery «YepHIriBcbkuit koneriym» imeni T.1.
[leBuenka. OG'eKTOM JOCITIIKEHHS CIYTyBalU JISsIKI METaOOMITH JIMIAHOTO 0OMIHY B KPOBI
kopomna nyckatoro (Cyprinus carpio L.). Pu0d Bimbupanu 3 npupoauux Bomoim (BAT
«YepniriBpubrocn»). JlocnipkeHHsI MPOBOAMWIM 3 JOTPUMAHHSAM BHUMOT MIDKHApOJHHUX
NpUHUMIIB ['eIbCIHCHKOI JeKiapalii Mpo TryMaHHE CTaBle€HHS A0 Ja0OpaTOpHUX TBapuH
(2002). BinGip mpo6 mist MiKpoO1OJOTIYHOTO JOCTIKEHHS 3IIHCHIOBAIIN 31 IIKIpU Ta 350ep
Cyprinus carpio 3a 3aranpHONpuitHITHMH MeToaukamu (Jlemuenko, 2015). BusieHHs
MIKPOCKOMIYHUX TIpUOIB NPOBOJWIM METOJOM HAaKONMW4YeHHs B vamkax Ilerpi 3
BHKOPHUCTAHHIM arapu3oBaHOTO cepenoBuina Yareka. BuaisieHHS MiKpOMIIETiB TPOBOIUIN
METOO0M po3BesieHHs. KynbTHBYBaHHS JOCTIKEHHUX 3pa3KiB IPOBOIWIIN 3a TEMIIEpaTypH 26—
28°C. I301mp0BaHi KyJBTYpHU BHBYQIHM 3a JIOMIOMOTOK ONTHYHOrO Mikpockomy (%100) Delta
Optical Genetic Pro Polska 3a mpuiiHATOX B MIKOJOTIYHUX JOCHIKCHHSAX METOIUKOO.
YacroTy TparuisiHHS BUAIB (POJIIB) MIKPOCKOMIYHUX IpuOiB BU3HAYAIU y BIJICOTKAaX, SK
BiJIHOIIIEHHS YKclia P00, B SKUX JaHUW BUJ (PiA) TparisBcs, 0 3arajlbHOI KUTBKOCTI MPOO
[ACTVY]: P =n/N x 100 (%), e N — KiabKiCTh MPo0, B SKUX BUsBICHO Aanuit Bu (pix); N —
3arajbHa KUTBKICTh BiIOpaHUX Ta JOCTiIKEeHUX mpo0. [neHTudikaiiro MiKpOMILIETiB 10 POAY
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3MIACHIOBAIM HAa OCHOBI IXHIX MOP(MOJOTIYHUX 1 KyJIbTypalbHUX XapaKTEPUCTHK,
BUKOPHUCTOBYIOYH JOBIJJHUKH BITYM3HSHUX Ta 3apyODKHUX aBTOpiB. [1Jiss BU3HAYEHHS BHIY
MaToreHa BPaXOBYBAJIHU KYJbTYypalbHI Ta MOPQOJIOTIYHI 03HAKH, TaKi SIK pO3Mip KOJIOHIH, 1X
CTPYKTypa, Koiip, (opma Kparo KOJIOHIi, TIrMEHTaIlis 3BOPOTHOI CTOPOHH KOJIOHII Ta
MOKUBHOTO cepenoBuina. [lig yac MIKpOCKOMIYHOTO aHali3y KyJIbTYp Big3Hadanu OYIOBY,
TOBIIMHY MIlETi0, a TaKoXK (hopmy 1 po3mipu MikpokoHiii. HaTuBHI mpernapaTu roTyBaiu
I MIKPOCKOMIT KyIbTyp. InenTudikariito rppdKoBUX KyJIbTyp MPOBOIMIN 3 BUKOPUCTAHHIM
BH3HAYHUKIB TPHOIB.

I3 moBepxHi MmKipu KOopora BUAUIEHO TPpUOH, 10 BiAHOCATHCA 10 5 poaiB. Cepen HUX
inentudikosani Cladosporium herbarum, Fusarium avenaceum, Mycelia sterilia, Phoma sp.,
Aspergillus carneus, A. parasiticus, A. versicolor. Crix 3a3Ha4uTH, 10 MPESICTABHUKH POJIIB
Phoma, Fusarium, Cladosporium e maToreHHUMH ¥ MOKYTh BHKIHKATH 3aXBOPIOBAHHS I
HaBiTh 3arubens pubu. ['pubu Aspergillus carneus, Cladosporium herbarum, Fusarium
avenaceum, Phoma sp. Oyiu nprcyTHI TiIbKH Ha MOBEPXHI IIKipH. - MiKpOMilleTH, BUILICH]
31 310ep pub, BIAHOCATHCS A0 2 POIIB. YCTaHOBIEHO, IO HA 350pax, Tak SK 1 HAa MOBEPXHI
HIKipH, HepeBaxkaau mpeactaBHUkd poay Aspergillus. JlomiHanTHI BUAM MIKpOMILIETIB,
94acTOTa TPAIUITHHS SAKUX cKianana 6 oinbie 50 %, Ha MOBepXHI MIKipH Ta 350ep HEe BUSBICHO.
I3 BUCOKMMH IOKa3HMKaMHU YaCTOTH TparuisHHs i30ip0Bani Aspergillus versicolor (34,6 %),
Cladosporium herbarum (24,6 %), Phoma sp. (mo 18,8 %). 3 moBepxHi HIKipu KOpoIa
JYCKaTOro BHIIIEHO MIKpOMILIETH, [0 Halexkath 10 5 poxis. IIpeacraBauku poxais Phoma,
Fusarium ta Cladosporium e maTtoreHHHMMH i 3/1aTHI BHKJIMKATH 3aXBOPIOBAHHS y pHO, 110
migKpecmoe ix HebesmeuHicTh Uit 3740poB'ss  kopomiB. I'pubm  Aspergillus carneus,
Cladosporium herbarum, Fusarium avenaceum ta Phoma sp. Oynu 3HaiifieHi BUKJIIOYHO Ha
MOBEPXHI MIKipH puO, MO0 CBIMYUTH MpO iXHIO cnenudivuny jJokaiizamiro. JloMiHaHTHI BN
MIKpOMILIETIB 13 4acTOTOIO TparisHHs noHax 50% He Oynu BHSABICHI Ha MOBEPXHI MIKIpU Ta
3s0pax pub, MpoTe 13 3HAYHUMH ITOKa3HUKAMHM YacTOTH TPAIUIIHHA Oyl 130Jb0BaHi
Aspergillus versicolor, Cladosporium herbarum ta Phoma sp. Lli pe3ynbraTu miaKpecio0Th
HEOOXIHICTh MOAAIBIIUX JTOCTIIKEHb A PO3POOKH e(EeKTUBHHUX 3aX0/iB MPOUIAKTUKU Ta
KOHTPOJIIO TPUOKOBHX 1H(EKIIIH y puOHHUIITBI.
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PECULIARITIES OF HEAVY METAL ACCUMULATION IN FISH FROM OPEN
WATER BODIES AND AQUARIUM CONDITIONS

Abstract. This research is dedicated to studying the peculiarities of heavy metal
accumulation in fish inhabiting open water bodies and in aquarium conditions. The presence of
all the studied heavy metals (zinc, copper, lead) was found in the muscles of the silver crucian
carp Carassius gibelio. The analysis of the research results indicates that copper and lead levels
were within permissible limits, while zinc levels significantly exceeded the standards in both
experimental groups (46.5+10.9 and 129.1+69.47 mg/kg).

Keywords: heavy metals, zinc, copper, lead, crucian carp, natural water bodies,
aquarium conditions.
Problem Statement. Heavy metals, due to their toxicity and bioaccumulation properties, are a
serious environmental pollutant. Among them, lead (Pb), copper (Cu), and zinc (Zn) are of
particular importance. However, it should be noted that in trace amounts, heavy metals are a
natural and even necessary component of living cells, except for mercury, lead, and cadmium
[1,4].
The current environmental situation requires important research on the migration of these
metals in various objects to prevent their accumulation in food products and to improve the
ecological situation. Although the processes of heavy metal presence in soils and plants are
well studied, the impact of animal organisms on these processes remains a less explored area.
Research Object: Representatives of the carp family (silver crucian carp Carassius gibelio)
aged 4+.
Subject: Assessment of heavy metal content in fish muscles.
Materials and Methods: The study involved forming two groups: fish from open water bodies
and fish kept under aquarium conditions at the Department of Aquatic Bioresources and
Aquaculture of the Dnipro State Agrarian and Economic University. Sampling for the open
water group was conducted at the Sholokhov Reservoir in Dnipropetrovsk region. The fish kept
in aquariums were taken from the Tarom Fish Farm JSC "Dnipropetrovsk Fish Farm" and were
reared for 4 years under aquarium conditions at the department.

To determine the content of heavy metals, samples of muscle tissue were taken from
fish in open water bodies and from aquarium-kept fish and sent to the "BIOSAFETY -center"
laboratory. Before sampling muscle tissue, the experimental fish were weighed and measured
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