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BIIJIUB MIKPOBIOJIOI'TYHOI'O CTAPTEPA HAITIOBHIOBAYA
BIO®LIbTPA «®@LJIbTPOHOPM-/I» HA 3BEPEXXEHICTD
PAUAYKHOI ®OPEJI

CrBOpeHH: y 6i0(UTbTpax COPUATIMBUX YMOB 1JIs iCHYBaHHS Oi0LICHO3IB yOe3euye yCTaHOBKa 3aMKHYTOTO BOIONOCTAYAHHS
(Y3B) BiJ TOKCHYHOI Jii HITPUTIB, SKUM JIOHETABHA K TOKCHKAHTaM ]IS BOJAHUX OPraHi3MIB He HAJABaTU BEITMKOTO 3HAYUCHHS.
OfHaK BCTAHOBIICHO, 110 BOHY JTy’Ke TOKCHYHI JULT PHOH i BOJHIX Oe3xpedeTHIX. MeToro poGoTH OyIo JIOCHITUTH BIUIUB MiKpoOi-
OJIOTIYHHOTO CTapTepa HaloBHIOBaYa OiodinsTpa "OisTpoHopM-J1" Ha TIOBEMIHKY J0OPOCIIOl paiiIy>KHOT (opedi Mijl 9ac 3amycKy
oiodinsrpa Y3B. JlochimkeHns nposomuy y CXiqHOYKpaiHCEKOMY IIEHTPI [0 PO3BEASHHIO IIHHUX BHIIB pHO B yMOBaX 3aMKHe-
HOTO BOJONOCTAYaHHs NP BHUPOLLYBaHHI paiinyxHol dopeni (Oncorhynchus mykiss). Y nepiuomy BapiaHTi OLiHIOBaIN KITiHIUHI
03HaKK A0pociiol paiayxHoi dopeni mig uac 3anycky Giodinsrpa V3B 3a BUKOPHUCTAHHS Y HBOMY MOJTMPOIIJIIEHOBOrO HAMOBHIO-
Baua RK PLAST — kouTtpostb. Y apyroMy BapiaHTi OLHIOBAIIM KIIIHIUHI 03HAKKM A0POCIOi paiayxHoi (openi nix uac 3amnycky 0io-
GbinbTpa V3B 3a BUKOpKHCTaHHs y HBOMY mostinpornineHosoro HarosioBaua RK PLAST rta noaaBanHs mikpobiosioriuHoro crapre-
pa HamoBHIOBaYa GiodimsTpa “@irstponopM I — mocnin. YV mocrmimHil rpymi y Bogy 6iodiTkTpa BHOCHIN po3poOieHni HaMu
MIKpOOIOIOTTIHA cTapTep HamoBHIOBaYa OioduibTpa "MiursTpoHopM-J1", SIKIIT MICTHTB >KIBI KYJBTYpU HITPUDIKYIOUNX 1 JEHIT-
prdikyroanx Gakrepiii y kimskocti — 10’ KYO B 1 em’. "®imsrposopm-11" BHOCHIIH 3 po3paxyHKoM, 106 y Boxi GiodimsTpa moar-
KOBa KUTBKICTh HiTpH(iKyIoumx Gakrepiit crasopmma He Merre 10° KYO/ene.

Bcranosneno, o nig wac 3anycky Y3B 3a Buxopucranus y Hbomy nosinponinenosoro nanosHiooBaua RK PLAST rta
JI0JaBaHHs1 MiKpOOi10JIOTiYHOTO cTapTepa HanoBHoBaua 6Giodinbrpa “Dinsrporopm J[” Haitbinbul HeOe3neuHuM € nepion 3 15
110 20-1 106u. Po3pobnenuii Hamu MikpoOionoriuHmii craptep HanoBHOBaua Oiodinsrpa “Pinsrporopm I icTOTHO BIMBAE
Ha iHTEeHCHBHICTB Mepediry HiTpH(IKyIoUnX mpomueciB Mikpodopu peaktopa OiodinsTpa i 1ac MoxuBicTh Ha 10 1i6 mIBH-
miie copMyBaTH JTIEBHMH MIKPOOiOIIEHO3 Ta 3aIlyCTUTH CHCTEMY 3aMKHYTOTO BOJONOCTAYaHHS A 0€3NCYHOr0 BUPOIIYBaH-
HS paityxHo1 Gopedri.
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IlocranoBka mpodaemu. Ha croromui B YxpaiHi BUPOIYBaHHS PHOH, 30KpeMa paimaykHOi dhoperi B
YCTAaHOBII 3aMKHYTOr0 Bojionioctrayanus (Y3B) Tinbku nounHae po3suBarucs. J[ocBij BejieHHs opemnis-
HUITBA B Y3B y HaImX rocrnoAapcTBax He3HAYHMUI i IIPAKTUYHO BCIO TEXHOIOTII0 TIPUBATHI TOCTIONAPCTBA
“koritoroTh” B €BpOIIN, HE 3BEPTAOYH yBaTry HA CaHITapHO-TITi€HIYHI aCIeKTH. BHACTIIOK Takoro miaxoay
TTiCIIS BBEJICHHS B JTit0 Y3B BUHUKA€E HU3KA HEBUPIMICHUX MPOOIEM, 31¢OLTBIIOTO MOB’ I3aHUX 13 TIri€HIY-
HUMH BEMOT'aMH JIO SIKOCTI BOJIM Ta MPOBEJICHHS CAHITAPHUX 3aXO/IiB i1 yac QyHKiionyBaHas Y3B.

AHani3 ocTaHHiX gocaimkendb i myoaikaniii. CTBoOpeHHS y 610(piLIbTpax CIPUATIHBHX YMOB IS
icHyBaHHA Oi01IeHO31B yOe3neuye Y3B Bij ToOkCHUHOI Ail HITPUTIB, SKUM JOHEIABHA SK TOKCUKAHTAM
JUTS. BOJTHUX OPraHi3MiB HE HAJaBalN BEIMKOTO 3HAueHHS. OJTHAK BCTAHOBJICHO, IO BOHM JTYXE TOK-
cygHi st pubw i Bogaux 0e3xpedernux [3, 5, 16, 22].

HaxonmueHHs HITPUTIB BiI0YBAETHCS €HIOTEHHO SK MPOMIKHUH MPOAYKT Y TIpOTieci HiTpHUdikarii.
Bionoriune okucHEHHS aMOHIaKy A0 HITPHUTIB 3A1MCHIOEThCS OakTepisMu pony Nitrosomonas. Ilona-
JIBIIIE TIEPETBOPEHHS HITPUTIB Y HITPATH 3MIHCHIOTE OakTepil poay Nitrobacter. Enepris, 1110 BUHH-
Ka€ BHACIIJIOK OKMCHEHHSI aMOHIaKy 1 HITPUTIB BUKOPHCTOBYETHCS OAKTEPISIMH HITPOTEHHOTO ITUKITY
Ha 3aJTOBOJICHHSI CBOiX TOTpe0 y ByTIiell NUIsixoM ¢ikcallii ByTrJIIeKUCIOTH. 3a HOPMAITLHUX YMOB Iiep-
I1Ie TIepETBOPEHHS (aMOHIaKy B HITpUTH) — (paza, NiMITyr0uYa MIBUAKICTh BCHOTO MPOIECY; ApYyTe mepe-
TBOpPEHHS (HITPUTIB B HITPATH) BiJIOYBA€ThCs HOCUTH 1uBHIKO [4, 8, 13, 17, 19]. 3a xouuenrparii Bu-
ute 2 mMr/am’ HitputH (NOy) € TOKCHYHMMHU WIS puon. O3HAKOI OTPYEHHA HHMH PHOH, IO 3HAXO-
IUTHCS y 3aMKHYTIH CHCTEeMI, € XBaTaHHS MOBITPs (Taka KIIHIYHA KapTHHA XapaKTepHa B OCHOBHOMY
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IUTs JOCOCEBUX), HE3BAXKAIOUH Ha JOCTATHIO KOHLICHTPALil0 KHCHIO. 32 BUCOKUX KOHLECHTPALil HITpH-
TH "depe3 350pa MOTPaILIIFOTh Y KPOB, [0 HEePEIKoJpKae MOorIHHAHHIO KucHio [6, 7, 10, 23].

OTke, BUBYCHHS BIUIMBY Ha OpraHi3M puOM Aii HITPUTIB B YCTAHOBKaX 3aMKHYTOTO BOZONOCTa-
YaHHA MM 9ac 3amycKy 010(piIbTpa € aKTyaTbHUM, OCKITBKH JaHY TEXHOJOTIYHY CTaJil0 eKCILTyaTalli
YCTaHOBKY HEMOXJ/IUBO Bukjrountu [1, 14, 18, 21]. OrpuMaHi TaKUM YHHOM PE3YIILTATH JOCIIDKCHB
Oy/ayTh MaTH HE TUTLKHA TCOPETUYHE, a i TPaKTHYHE 3HAYCHHS, 10 JIO3BOJIMTH PHOOBOJIAM JaudepeH-
IIFOBATH HITPUTHE OTPYEHHS Bif 1HINIUX BHIIB MaToJoriii. KpiM Toro, o6TpyHTOBaHUM € 3aCTOCYBaHHS
B Y3B Mikpo0ionoridHoro craprepa HamoBHOBava 6iodimetpa "PinsTporopM-/1".

MeTo10 pod0TH € JOCIHI/PKEHHS BILTMBY MiKpPOOiOJIOTiYHHOTO cTapTepa HanmoBHIOBaya OiodinbTpa
"®dinpTpoHopM-/1" Ha MOBEAIHKY, KIIHIYHAN CTaH Ta 30epeKeHICTh paliay)HOi (opemi mix Jac 3amyc-
Ky 6io¢impTpa Y3B.

Marepian i meToau mocaimxens. Jlocnipkerns nposoawin y CxiHOYKpaiHCLKOMY LIGHTPI 110
PO3BE/ICHHIO IIIHHUX BUJIB pUO B yMOBAaX 3aMKHECHOI'O BOJIONOCTAYAaHHS MPU BUPOLLYBaHH] Pa1yKHOT
(dopeni (Oncorhynchus mykiss). Bapiantu 1ociiaiB Oyau HACTYIIHI.

V meprroMy BapiaHTi OIIHIOBAIM KITIHIYHI O3HAKH JIOPOCTOl paiTy»kHoi (hopei TmiJ| 9ac 3amycKy 0io-
¢inpTpa Y3B 3a BukoprcTanns y HboMy nodfinporiienosoro HarmosHioBada RK PLAST — KoHTpOJIb.

YV apyromy BapiaHTi OIiHIOBAIH KIIIHIYHI O3HAKH JOPOCIO] pailmykKHOi (hoperti ImiT Jac 3amycKy Oiodi-
meTpa Y3B 3a BUKOpHCTaHHS Y HROMY TominporineHoBoro HamoBHioBada RK PLAST Ta nomasanHsT Mik-
pobionoriunoro craprepa HamoBHIoBaua Oiodinsrpa “@ineTponopm A7 — mocmin. Y aocmiaHiil Tpymi y
BOIy 0i0(iITETPa BHOCHIH PO3p00IIeHHI HaMU MiKpOOioJIOTidHIMIT cTapTep HarmoBHIOBada OioinbTpa "dDith-
TpoHOPM-/1", SIKMI MICTHTB JKMBI KyJIBTYpPH HITPH(DIKYIOUHX 1 IeHITpHGIKYIOUNX OaKTepiil y KiITbKOCTI —
10" KYO B 1 eM’® TY V 10.9-00493712-001:2017 [1]. "®inbTpoHOpM-/1" BHOCHIN 3 PO3paxyHKOM, 100 y
BOJIi GiO(hLMTBTPa MOYATKOBA KiNBKICT HITpHiKylounX GakTepii cTaHoBMIa He MeHITe 10* KYO/en’.

PesyabTaTu gociaimkenns. [omepeanivu nocipkennsvu [2, 11, 12] BcTraHoBiIeHO, 1110 3aCTOCY-
BaHHSA PO3pOOIEHOr0 HaMH MIKpPOOIOJIOTIYHOTO cTapTepa HamoBHIOBada OiodinbTpa "®dimbrporopMm-1"
mig vyac 3amycky Y3B ams BupolnyBaHHS paiinyHo1 (openi BIUIMBAE Ha PO3BUTOK HITPUPIKYIOUMX 1
JEHITPUDIKYIOUHX MIKpOOPIaHi3MiB, 1110 00YMOBIIIOE 3HIKCHHS HITPUTIB Y BOJI JI0 OE3MEUHOI Kijh-
kocti [9, 15, 20]. Tomy juist TOBHOT XapaKTEPUCTUKH BILTUBY MIKpOOIOJIOTIYHOTO cTapTepa HAITOBHIO-
Bada GiodimpTpa "dimkTpoHOpM-Il" Ha opraHiaM puOH OyIo TPOBEICHO aHAalli3 KIIHIYHUX O3HAK pai-
nyxHO1 (opemni mijx yac 3amycky Y3B. CrocoBHo jeHiTprdiKyrouux GakTepiil y BoJi, Mmiciisi BHCCCHHS
MiKpOOiONOTIYHOTO cTaprepa HaroBHIOBa4Ya Giodinbtpa “@inprponopm JI” Ha 6 100y, iX KiNbKicTh
3pocnay 26,8 pasiB, Ha 11 o0y — y 294,7, Ha 16 o0y — y 515,8, Ha 21 1 26 no0y BiamosiaHo y 6842,1
i 30000,0 pasm, mopiBHAHO i3 MoYaTKkoM aocminy. CTpiMKe HapOoCTaHHS NeHITPU(IKYIOIHX MiKpoopra-
Hi3MIB y BOJIi 3 peakTopa 6io(iabTpa CBiIMUTH PO CTBOPEHHS CIPHUATIMBUX YMOB Juid iX pocTy i
PO3BHUTKY Ta BUKOHAHHS (DYHKI(IT BiJIHOBIIOBATU HITPATH 10 MOJICKYISAPHOIO a30TYy.

dopmyBaHHs OiomieHO3y B Y3B U1 BUpOIyBaHHS palayHOi (Goperi 3a BUKOPUCTaHHS MiKpoOi-
0JIOIUHOI0 cTapTepa HanoBHioBaya Oiodinbrpa “@iibTpoHopm 17 BILIMHYIO HA IUHAMIKY KiIbKOCTI
HITPUTIB y BOAIi 3 peakropa Gioginbrpa (puc. 1).

I3 HaBemeHMX HA PHUCYHKY | JaHUX BHIHO, IO CTApTEPHI MIKPOOpPraHi3MH HE BIUIHHYJIH Ha IOYaT-
KOBHiT BMICT HITPHTIB y BOJI, KOHLEHTPALIS SKOro craHoBma 0,4 Mr/aM’ BOIM.

Ha 15 no6y micns BHecenns B Y3B “@inprpoHopm [|” HaMu BHSBICHO 3pOCTaHHS KOHICHTpPAIii
HITpHUTIB B 2,75 paza (p < 0,05) — MOpiBHSIHO 3 TTOYATKOM JOCIHI Ty, TII0 MOXXe OYTH OB’ S3aH0 i3 3ace-
JIEHHSIM MiKpoopraHizMaMu OiorieHo3y. I3 ¢opMyBaHHSIM cTamoro ckiaay MiKpoopraHi3miB B Y3B,
nmounHaoyn 3 15 1o0u, KOHLEHTpaUis HITPUTIB y BOAI 3 peakTopa OiodimbTpa cTabimizyBamacs i
yTpUMYBaJacs Ha TaKOMy piBHI 10 20 1o0u.

13 20 106w 3anycky Y3B BusiBjieHo iHTeHCcHBHUI HiTpubikyrounil nporec i Ha 20 100y gocaiay
KiNBKiCTh HITpHTIB 3HM3MMacs B 1,8 pasa (p < 0,05) Ta cTanoBuma 0,6 Mr/mv’. IIpakTiuro Ha 25 100y
KUTBKICTh HITPUTIB 3HU3WIACS JO MaKCHMAaIbHO MOKIHBOTO piBHA (0,6+0,1 Mr/;[M3) 32 BUPOIIYBaHHS
paiiyxHoi dopeni B Y3B, 0CKiIbKH YIIPOJIOBK HACTYIHUX JECSTH JII0 JOCITIDKEHHS iX BMICT 3HAXO0-
JMBCSI HA ojtHOMY piBHi. Ile Bka3ye Ha Te, 1110 o4YrHa0uM 3 15 100U 32 BUKOPUCTAHHS MiKPOOiOJIoTi-
YHOTO crapTepa HamoBHIOBava 6iodinsTpa “@imstpoHopM [ B V3B opmyerbes cranmii Oio1ieHO3 31
3HAYHOIO KUIBKICTIO HITPHDIKYIOUUX 1 ACHITpUDIKyIounX GakTepiil, sIKi yTHII3YIOTh CIIOJyKH aMOHia-
Ky. YcraHoBKka mipaifroe 6e3redno 6e3 TOKCHYHOrO BIUIMBY HITPHUTIB HA OpraHi3M puOH, Ha IE TAKOK
BKa3ylOTh Pe3yJbTaTH JOCTIHKeHb 3 BU3HAYCHHS KJIiHIYHOTO cTaHy dopemi (Tadi. 1).
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Puc. 1. /Ilunamika KiTbKOCTi HITPUTIB y Boi 3 peakTopa 6iodinbTpa mix yac 3amycky Y3B
JJ19 BUPOLIYBaHHA paiiny:kHoi ¢opei 3a BUKopucTaHHA Mikpodioaoriunoro craprepa
HanoBHoBava diodiabTpa “DinsTponopm J17.

Tabmurns 1 — Kniniuni o3Haku nopocioi paiiny:xuoi ¢opei mia yac 3amycky 6iogpinbrpa Y3B 3a BukopucTanus y
HbOMY noJinponinenoBoro HanoBHoBa4Ya RK PLAST Ta nopaBanHs mikpoGiosiorianoro craprepa Ha-
noBHWBa4a diopinbTpa “dDinsTpoHopm 1, n = 1000

O3Haku OTpyEHHs, KUTBKICTh pud
Hob6a

ToCHiTy [oBeninka pudu [Mirmenraris mxipn Kouip 3s16ep 3arixlufiem>,

5 1106a O3HAKH OTPYCHHS BiACYTHI, BCsl puba nasacy | npupoaHa 4YepBOHUI 0
TOBIIII BOJH, PYXJIUBA
~ 5% pubu TpUBAINMiA YaC HEPYXOMO CTOSATH Y [pHAPOHA, = Y 5% pubu MPUPOAHUIL, Y

10 moba | kyrax GaceliHy, pyXJiHBICTb IHIIOI prOH B [IOTEMHIHHS TLTA 1 IJIABHUKIB | OKpEMHX OCOOUH 1
nitomy 6e3 3MiH KOPHUYHEBHIA
=~ 25% pubY TpUBANMA Yac HEPYXOMO CTOATh Y | =y 10% pnbwn motemuinas |~y 10% putn

15 06a KyTax Oaceiiny, pYXHHBiCTB Bc.iel' pH6H TiJ‘[?. i IaBHAUKIB, . KOPWUYHEBHIA 12
3HIKYETHCS, TesTKi OCOOMHHY TITHIMAIOTECS 10 | YIIINGHEHHS TUIABHUKIB
MTOBEPXHI BOJIH
MPaKTUYHO BCs puba MmiAIInBae o0 Micus ~y 30% pubu notemHinas |~y 30% pubu

20 1062 H‘O,I[a‘BaHHSI BOJIH, Y JESKUX O.CO6I/IH. TiJIé.l i HJ'Ia].?»HI/II(iB, IDIABHUKU | KOPUYHEBHI 3
BIIMIUa€ThCSA HEPBOBE TPEMTIHHA TiNa Ta YIITBHEH]
IUTaBHHUKIB
=~y 20% pu0 m1aBae y BepXHixX Imapax BoAd, a | =y 5% pHOH HOTeMHIHHS ~y 5% pubn

25 noGa | PELITE 3aHYpeHa y ToRIly ROz, PYXITHBICT TiJI?. i l'IJ'Ia].SHI/IKiB, TUIaBHUKHI goppmHeBHﬁ, y 9
BiIIHOBJICHA, SIK HA 5 100y YLiTbHEH] iHIWKX pud

YEPBOHUHI

30 1062 | 2" pnﬁa 3aHYPIOCTLCS Y TOBLLY BOJH, IpUpOJHA YEePBOHUM 1
PYXJIUBICTh 33T0BiLIbHA

35 106a | B" nga IUIaBa€ Y TOBII BOAX, PYXJIUBICTH HIpUpOJIHA YepBOHMI 0
3aJI0BLIbHA

Sk BHgHO 3 mMaHWX TAQNHWI, YIPOMOBXK TEPIIMX T'STH M0 TOCHIAY BUIUMHX 3MiH KITIHITHHX
03HAK HITPUTHOTO OTPYEHHS 1 3arubesi pubu He crioctepirayin. Ha 10-y 100y ociiay micjist 3acTocy-
BaHHsI MIKpOOIOJIOTIYHOTO cTapTepa HarloBHIOBa4Ya OiodpuibTpa “DlurbTpoHopM JI7 BUSBIISIIH TPUOIIH-
3HO 5 % pudM 3 TOYATKOBHMHU KITIHIYHUMHI 03HAKAMH HITPUTHOTO OTpPY€HHs. PuOu TpuBanmii yac He-
PYXOMO CTOSUIH B KyTax OaceliHy, y HUX OyJI0 HasBHE IMOTEMHIHHS Tijla i KOPUYHEBHI KOJIIp 350ep.
PyxumBicTh 1HINOT YacTHHU PUOH TIPAKTHYHO HE 3MIHIOBAIACH. YIIPOJIOBXK 3a3HAYCHOTO YaCy BHSIBIC-
HO 3aru0erns ogHie] puow.

Ha 15-y no6y micnsg 3amycky V3B i 3actocyBanHs “@inmeTpoHopM 17 BUSABICHO 3MiHH IIOBEIIHKU
y OUIBIIOT YACTHHY JIOCIITHUX 00’ €KTIB, 1110 MOXKE BKA3yBaTH HA 3POCTAHHS KUIBKOCTI HITPUTIB Y BOJII
i airo ix Ha opranizm dopedni. [Ipubimzno 25 % pubu TpuBaNIKi Yac HEPYXOMO CTOSUM Y KyTax Oaceii-
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HY, PYXJHBICTh BCi€l prOW 3HU3WIACH, AesKi OCOOMHH i THIMAIKCS 0 TIOBEPXHI BOIU. BusBisin Ta-
KOX 3MiHM mirmeHTarii Tiia 6iu3pko y 10 % ocobun. Tijio craBajo TEMHIINIUM, IUIABHUKH YIILUIBEHIO-
BaJHcs, 390pa HaOyBaJIl KOPUYHEBOTO 3a0apBlIcHHS. YTIPOJOBXK 3a3HAUCHOTO MEPioNy JOCHITY cMep-
THICTh puOu cTaHoBuna 1,3 %.

Ha 20-y no6y nociijty 03HaKd HITPUTHOTO OTPYEHHSI PHOU CTaBaJH JICHall OUIbIE BUPAXKCHUMHU.
Bonwu xapakTepu3yBavcsi TUM, 1110 Bcs pruba MiAIDIHBaia 10 MicIsl TIOaBaHHs BOJH, Y JICSIKUX OCO-
OMH BiZMIYaTM HEPBOBE TPEMTIHHA TiJla Ta TNIABHUKIB. Y 1iel mepio 3pocTaia KiabKiCTh pHOH 3i 3Mi-
HEHOI0 TITMEHTAIII€0 TiIa 1 TUIABHUKIB MOPIBHAHO 3 TIonepeaHiM niepiogoM. [lpudmmsao y 30 % pubu
BMSIBJISUIM HASIBHICTH HOTEMHIHHS Tijia | IJIABHUKIB, OCTaHHI OyJiu yilijbHeHi. Y 1€l )k pubu crocre-
piramu 3MiHEHHH KOXip 340ep — 3 YepBOHOTO Ha KopudHeBUi. KpiM Toro, y 1Ie# mepioa mociiKeHb
BCTAaHOBIUIN HalBHIy 3aru6ens doperi — 3,1 %, mo maitke B 2,4 pasu (p < 0,05) Oinbina mopiBHAHO 3
15-1060BUM 1IEpiOIOM.

[lepion 3anycky Y3B 3 20 10 25-i 100u xapaxTepu3yBaBcsi 3HWIKEHHSIM BMicTy HiTpuTiB 3 1,1 110
0,6 mr/mv’. TIpomec 3HUKEHHs. BMICTY HITPHUTIB y BOZI [O3HAYHBCS HA AKTHBHOCTI PHOM — JIHIIE OJIH-
35K0 20 % (opei mIaBazo y BepXHIiX Iapax BojM. MIMOBipHO, puba 3a3Hana HiTPHTHOTO TOKCHKO3Y,
SIKMH TIe HE 3aBEPIUBCS, OCKIIBKHY iHIIa YacTUHA (openi Oyia 3aHypeHa Y TOBITY BOJHU i PyXJIUBICTh
i BimHOBMIacsa. BogHouac BHANMI KJIIHIYHI O3HAKHM TOKCHYHOI Hii HITPUTIB OyIIO BHUSBIICHO JHIIE Y
5-tn % coper (TOTEMHIHHS Tina i TUTABHWKIB, TX YIIUTBHEHHS, KOpUIHEBHI KoIrip 3s16ep). CmepT-
HiCTH puOH y el epion cranosuna 0,9 %.

Ha 30-y 100y 3amycky Y3B i3 3acTocyBaHHSM MiKpOOiOJIOTIHHOTO cTapTepa HAmoBHIOBa4Ya Oiodi-
aeTpa “@insTporopmM /I 03HAK HITPUTHOTO OTPYEHHS y paimykHoi dhopemni He Bigmidaiw. Bes pnda
IUIaBaja B TOBII BOIH, PYXJHUBICTb ii Oyia 3aqoBijbHA, MIrMEHTALis Tijda MPUPOIHA, a KOMIp 3310ep
yepBoHuil. Taky caMy KapTuHy BiaMivuanu i Ha 35-y noOy mocnimkenb. 3arubeni pudu y 3a3HaYCHUN
TepioJ MPaKTHYHO He BijMmivaiw, jume Ha 30-y 100y BHSBHIM OJHY MEpPTBY pHOWHY, OJIHAK O3HAKH
XapaKTepHi s HITPUTHOTO OTPY€EHHS Y Hel OyIu BiACYTHi.

Bognowac min yac 3acTocyBaHHS moninpomiieHoBoro HanoBHIoBada RK PLAST 6e3 momaBaHHS
MIKpOOiONIOTIYHOTO cTapTepa HamoBHIOBa4a Giodinerpa “@insrponopm /I Haitbinem npodiemMaTuy-
HUH TIepioj Juis pulu, 3a SKOT0 BOHA HAWIHTCHCUBHIIIE T'MHE BHACIIIOK il HITPUTIB, € LEpioj 3
25 mo 30 mobwu.

Takum YuHOM, TIPOBEICHI JIOCITI/PKEHHS JIOBOJISATH, 10 I1ij1 Yac 3aycky Y3B 3a BUKOpUCTAHHS Y HBO-
My nojinponiienoporo HanosHioBaua RK PLAST ra jomaBanHst MikpoOiojiOriyHOTo crapTepa HAOBHIO-
Bava OiodineTpa “DimsrpoHopM I HalOLIBIT HeOe3neuHnM € mepiofn 3 15 mo 20-i modu. YV meft mepion
peecTpyIoTh HaHOLIBIIY 3arubens prOH 1 03HAKH HITPUTHOTO OTPYEHHS, IO TIOTpeOye IMPOBENEHHS BeTe-
PHHAPHO-CAHITAPHUX MPODINAKTUUHKX 3aX0/1iB Il SMCHIICHHS! TOKCHYHOTO BILUIMBY HIiTPHUTIB.

BucHorku. 1. BeraHosiaeHo, mio mmij yac 3anycky Y3B 3a BUKOPUCTAHHS Y HBOMY HOIINpOIIiie-
HoBoro HamoBHIOBada RK PLAST Ta momaBaHHS MiKpoOioIOTigHOTO cTapTepa HamoBHIOBada Oiodi-
abTpa “@insrpoHopm [ Haiibinb HeOe3neunuM € nepioj 3 15 no 20-i nodu.

2. Po3pobaennii Hamu MikpoOioJIoriuHuMii craprep HanoBHioBaua Oiodinbrpa “@iabrpoHopm 7
ICTOTHO BIUTHBAE HA iHTEHCHBHICTH IIepediry HiTpH(pIKYIOUHUX MporeciB Mikpodaopu peakTopa 0iodi-
IeTpa 1 mac MOXIUBicTh Ha 10 mi6 mBuame copMyBaTH Mi€BHH MiKpoOIOIIEHO3 Ta 3aIlyCTUTH CHCTe-
MY 3aMKHYTOTO BOJIOIIOCTAYaHHS I O€3[1eTHOr0 BUPOIYBaHHs paliaykHoi (opei.

VY mojiaeIoMy TUTaHY€EThCST BITPOBAIKEHHST MIKpOO10JIOTIYHOTO CTapTepa HarmoBHIOBada 6i0(diss-
Tpa “@insTpoHopM [’ y pHOHHIIEKHX TOCITOIapCcTBax Y KpaiHu.
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Bausinne MHKPOOHOJIOrHYeCKOro cTaprepa HanoaHuTeass 6uopuabTpa ""®@uabTponopm-/' Ha coxpaHHOCTH pa-
ykHOil opesn

I'punesnu H. E.

Cosnanve B OnodmIbTpax OIaromprSTHBIX YCIOBUI TS CYIIECTBOBAHNS OHOIICHO30B 3allIHIIAeT YCTAHOBKY 3aMKHYTOTO BO-
nocHabxeHus (Y3B) oT TokcHYecKoro JeiicTBUS HUTPUTOB, KOTOPBIM 0 HEAABHETO BPEMEHH KaK TOKCUKAaHTaM JUIS BOJHBIX Opra-
HHU3MOB HE TIPUIAaBATH OOJBINOro 3HadeHNsT. OXHAKO YCTaHOBIICHO, 9TO OHW OY€Hb TOKCHYHBI JUISI PHIOB! M BOAHBIX 0ECTI03BOHOY-
HbIX. Llenbio paboTsl OBUIO MCCIEI0BATh BIMSHIC MAKPOOUOIOTMYECKOTO cTapTepa HanomHuTens onopmwisrpa "OusrpoHopm-/1"
HA TIOBENICHHE B3POCIIOH pamyKHOH (opermm npu 3amycke dunodumsrpa Y3U. HcenenoBanus npoBonw B BOCTOYHOM IIeHTpe 110
Pa3BeleHHIO [IEHHBIX BUIOB PHIO B YCIOBHSIX 3aMKHYTOTO BOZOCHAOKEHHS [IPH BBIPAIIMBAHNH pamyxHOI (operu (Oncorhynchus
myKkiss). B mepBom BapnanTe oIfeHIBaIM KIMHAYSCKAE IPU3HAKK B3pOCIIOH paayKHOH hopemy mpu 3amycke onodmisrpa Y3 3a
HCTIONB30BaHKA B HeM IoimuponuieHoBoro Haromaurens RK PLAST — korTtpons. Bo BropoM BapuaHTe OllHUBAIN KIMHUYECKIE
TIpU3HAKK B3POCIOH pamykHoi openy mpy 3amycke onoduisTpa Y3B 3a ncnonp30BaHusa B HeM HOIMINPONMICHOBOTO HAIOIHH-
Terst RK PLAST u noGaBineHys MEKpOOMOIOTHYECKOro cTapTepa HaromHuTe s onoguibtpa "OunsrponopM-/1" — onsiT. B onbit-
HOM Tpymme B BOxy OMO(HIbTPa BHOCKITH Pa3pabOTaHHbI HAMH MHKPOOHOJIOTHYECKHI cTapTep HanmosHuTenst onodunbspa "du-
JBTPOHOPM-/1", KOTOPBIH COAEPIKUT IKHBBIC KYITLTYPbI HUTPUPULIMPYIOWHX W JACHATPUPHLUHMpPYONHMX OaKTepHid B KOJIMYECTBE —
107 KOE B 1 cM’. "®umbtposopm-/1" BHOCHIH ¢ PACUETOM, YTOOBI B BOZE GHO(MIBTPA HAUATEHOE KOJTHUECTRO HUTpHHLMPYIO-
1ix Gakrepuii cocrasana e Meree 104 KOE / e,

VYcranopieHo, uTo IIpH 3amycke ¥Y3B 3a ncnonpzoBanus B HeM nosumpormieHoBoro Hanonanteas RK PLAST u ro6a-
BIICHHS MAKPOOHOIOTHYECKOTO cTapTepa HaoMHUTe OnodmisTpa "dunsrponopm /1" Hanboree omacHBIM SABISIETCS EPH-
on ¢ 15 no 20-x cyrok. Pa3zpaboTaHHEli HAMH MUKpOOHOJIOTHYECKUH cTapTep HamomHuTes onodmisrpa "dunsrporopm-J1"
CYIIECTBEHHO BIISIET HA MHTEHCHBHOCTh TEUCHHS HUTPUPHIUPYIONINX MPOIECCOB MUKPOGIIOPE! peakTopa OHodIIbTpa I
JaeT BO3MOXHOCTE Ha 10 cyTok OwIcTpee chopMHUpoBaTh AeHCTBEHHBI MUKPOOHOIIEHO3 M 3alyCTUTh CHCTEMY 3aMKHYTOT'O
BOJIOCHA0KEeHUS j1Jis1 6E30MacHOr0 BhIPALIMBAHUS PALYKHOU (OpEsH.

KimoueBbie cioBa: Y3B, panyxHas (openb, 6uopunstp, "®unbtporopm-/1", HUTPUTHI, MOBEACHUE PbiObl, NPU3HAKH
OTpAaBJICHUSI.

Influence of microbiological starter of filler of biofilter of ''Filtronorm D" on stored of rainbow trout

Grynevych N.

Creation in biofilters of favorable conditions for the existence of biocenoses secures RAS from the toxic effects of ni-
trites, which until recently did not attach great importance to toxicants for aquatic organisms. However, it has been found that
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they are very toxic to fish and aquatic invertebrates. The purpose of the work was to investigate the effect of microbiological
starter of the "Filtronorm-D" biofilter filler on the behavior of adult rainbow trout during the launch of the biofilter.

Investigation of the influence of the microbial starter of the filtrotorm-D biofilter filler on the behavior and clinical con-
dition and the preservation of rainbow trout during the launch of the biofilter of the ultrasound has been studied.

Evaluated the clinical signs of adult rainbow trout during the launch of the biofilter CWS for the use of polypropylene
filler RK PLAST-control in it. According to the second variant, the clinical signs of adult rainbow trout were evaluated dur-
ing the startup of the biofilter of the ultrasound scanner for the use of polypropylene filler RK PLAST in it and the addition
of the microbiological starter of the biofilter "Filtronorm-D" — experiment. In the experimental group, the biofilter water was
introduced by our microbiological starter, biofilter filler "Filtronorm-D", containing live cultures of nitrifying and denitrify-
ing bacteria in the amount of 107 CFU/cm’,

On the 10th day of the experiment, after the application of the microbiological starter of the biofilter filler "Filtronorm-D",
approximately 5 % of the fish with the initial clinical signs of nitrite poisoning were detected. The fish for a long time stood
motionless in the corners of the pool, they had the darkening of the body and the brown color of the gills. On the 15th day
after the launch of the CWS and the use of "Filtronorm-D", changes in behavior were detected in most of the research ob-
jects, which may indicate an increase in the amount of nitrites in water and their effect on the body of trout. Approximately
25 % of fish for a long time stays motionless in the corners of the pool, the mobility of the whole fish has decreased, some
individuals have risen to the surface of the water. Changes in pigmentation of the body were also found in approximately
10 % of the individuals. The body became darker, the fins were sealed, the gills got brown color. During this trial period, the
mortality rate of the fish was 1,3 %. On the 20th day of the experiment, the signs of nitrite poisoning of fish became increas-
ingly pronounced. Approximately 30 % of the fish showed the presence of darkening of the body and fins, the latter were
sealed. In the same fish, the changed color of the gills was observed — from red to brown. In addition, during this period of
research, the highest trout death was determined — 3,1 %, which is almost 2.4 times (p <0,05) higher than in the 15-day peri-
od. The period of ultrasound starting from the 20th to the 25th day was characterized by a decrease in the content of nitrites
from 1,1 mg/dm® to 0.6 mg/dm®. The process of reducing the content of nitrites in water affected the activity of fish — only
about 20 % of trout swam in the upper layers of water. On the 30th day of the launch of the ultrasound with the use of the
microbiological starter of the biofilter filler "Filtronorm-D" no signs of nitrite poisoning in rainbow trout were noted. The
loss of fish in the indicated period was practically not marked. At the same time, during the application of polypropylene
filler RK PLAST without the addition of a microbiological starter of the biofilter filler "Filtronorm D", the most problematic
period for fish, in which it is most dying due to the effect of nitrites, is the period from 25 to 30 days.

Thus, the conducted researches prove that during the launch of ultrasound for the use of polypropylene filler RK PLAST
in it and the addition of the microbiological starter of the biofilter fillter "Filtertronorm D" the most dangerous is the period
from 15 to 20 days. During this period, the largest death of fish and signs of nitrite poisoning is recorded, which requires the
implementation of veterinary and sanitary preventive measures to reduce the toxic effects of nitrites.

Key words: RAS, rainbow trout, biofilter, "Filtronorm-D", nitrites, fish behavior, signs of poisoning.
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