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(p <0.05) less than Gammaproteobacteria and 1.5 times (p <0.05) than Alphaproteobacteria. The share of the remaining filotopes
such as Nitrospirae, Betaproteobacteria, Planctomycetes, Deltaproteobacteria, Uncultured bacterium Verrucomicrobia, Firmicutes
did not exceed 6 %, and the smallest number was the filo type of Actinobacteria - 0.5 %. In our opinion, a significant predominance
of representatives of the Gammaproteobacteria filotype is due to the fact that it includes several large families (Enterobacteriaceae,
Vibrionaceae, Pseudomonadaceae, etc.) that are widespread in the environment - in the soil, on plants, trees, in water, and naturally
form the microflora of the water of the biofilter reactor.

It has been established that 182 clones were sequenced, which belonged to 11 phylotypes. The major part among the detected
clones was bacteria of the genus Vibrio spp. - 22.5 % and Gamma proteobacterium - 14.8 %. This is due to the fact that these micro-
organisms form a symbiotic microflora of water and the surface of the fish, despite the fact that among the representatives of the
genus Vibrio is the pathogenic form of V. anguillarum, which causes septicemia of trout. The share of the main genera and species
of bacteria involved in the processes of nitrification and denitrification, in particular Nitrosomonas spp., Nitrospira spp., Pseudomo-
nas stutzeri, was 13.7 %. Other identified types of bacteria were divided evenly between identified genus.

Consequently, the conducted molecular genetic studies made it possible to detect, found the most common and stable
classes and species of bacteria that form active normomicrobiocenosis in the biofilter reactor for growing rainbow trout. In
general, the microflora of the biofilter reactor should be considered as biocenosis, in which the genera and species of bacteria
are not accidental together, but formed as a result of the complex of environmental and human factors during the startup and
operation of the ultrasound. We believe that microbial species should be considered as peculiar informational systems that
report changes in the environment, in particular, in microbiological biofilter. In this case, the violation of microbiocenosis
will negatively affect the nitrification function of the biofilter reactor. Determination and evaluation of the role of individual
groups of microorganisms in such a biotope as a biofilter reactor. Monitoring of the composition of its microbial populations
has an important ecological significance.
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JveiecoKuil HAYIOHANLHUL YHIBEPCUMEN 8EMEPUHAPHOT MEOUYUHU
ma 6iomexnonoziti imeni C.3. Iocuyvkozo

OLIHKA M’SICA AAJIOBUYMHU HA HASIBHICTH 3EPAHOJIY -
CTUMYJSATOPA POCTY KYUHHUX TA BILIUB
TEXHOJIOI'Ti 3BEPITAHHSI HA 1OT'O BMICT

Mertoto poGoty Oyi0 A0CHIAUTH HASBHICTH 3€PAHOILY — CTUMYJISITOPA POCTY JKYHHHX Y SJIOBUMMHI, sIKA HAIXOAMTD HA 3a0iiiHi
nexu TepHonuIbehKoi 1 JIbBIBChKOI 00JIacTeli Ta BUSHAYNTH BIUIAB XOJOIMIBHOTO 30epiraHHs M'sica Ha HOTo BMICT.

BcrasosieHo, 1m0 B cepemHboMy 36 % Tpol SIOBHYMX TYII, IO HAIXOMATH Ha TEepepoOKy, MICTUIIH CTUMYJILITOP TIPUPOCTY
MAaCH KYHHHAX — CHHTETHYHIN CTHMYIISTOP-aHAOOIK 3epaHoI, TOOTO HIbKYe Mexi BusBieHHs 3epanony 0,062 mxr/kr. Beranosie-
HO, 110 KUTHKICHAN BMICT 3€paHOITy B sUIOBHYHHI Ticist 16 mo6oBoro 30epirasus 3a Temmeparypu +2...+4 °C B XOJOMITFHIKY HE
TIPU3BOIUTE JI0 10T0 3MEHIIEHHS. ToMy, METOT OXOJTOUKEHHS TS SHIDKSHHS KiJIbKOCTI 3epaHoITy BHSBUBCS Hee(DEKTHBHHM.

IMpoBeneHo mocmimKeHHS 3 BU3HAUCHHS BIUTMBY 3aMOpoKyBaHHS 3a TeMmepatypr —20 °C i TepMiHy 30epiraHHs sTIOBH-
YIHHA YIPOJOBXK 4 Mic. Ha BMICT 3epaHoily. BcTaHOBIEHO, IO MOBHICTIO 3HU3NUTH KiJIBKICTh 3epaHoiy B M’'sci He BIA€ThCH,
MpoTe HOTO KiNBKICTh 3HAYHO 3MEHIIYETHCS B TIPOIIECi 3aMOPOKyBaHHs. SIKINO oXapaKTepH3yBaTH 3MiHN M’sfca SIOBHINHN |
IpyIH, TO Yepe3 OJUH MICSIh 3aMOPOKYBAHHS Bl IMOYATKY JOCIIKEHb, BMICT 3€paHONY B M’sci 3MeHIMUBCsS Ha 16,3 %.
Uepes 1,5 micA1d KUTBKICT 3epaHOITy 3MeHImIacs Ha 22,8 %, no mo4arky gociiny. Hepes 2 micsii Ha 24 % i uepe3 3 micsii
Ha 26,4 %. M’sico sutoBuumHN 1l Tpymm Takok XapaKTepHU3yBAIOCS 3MEHIICHHAM KiJIBKOCTI 3epaHOIy: depe3 | MicsIp Bix
[IOYATKY JIOCHTI/LKEHHS HOTo KiNbKicTh 3MeHImmIacs Ha 18,4 %, uepes 1,5 micai wa — 25,1 % no modatky mociiny. Yepes nsa
MICSIII TOCHI/PKEHHS KiJIBKICTh 3epaHoITy, MOPIBHAHO J0 IOYATKY JOCIiTy 3MEHImIacs Ha 28,5 %, a uepe3 Tpu MicsIli BMICT
3epaHoITy Y JaHOMY 3pasKy 3MeHIINBCS Ha 29 %. [l 3HVKSHHS KiBKOCTI 3epaHoiy Y AJIOBHIMHI 3aIPOTIOHOBAHO anbTep-
HATHBHUIT METOJT — T1¢ 3aMOopokyBaHHsA 110 — 20 °C i 30epiraHHs He MEHIIIE TBOX MICSIIiB.

OTxe, peKOMEHTY€ThCS TPOBOINTH BHOIPKOBHH KOHTPOIE Ta Bix0ip M’sica sSUTOBHYMHH Ha M’ ICOTIepepoOHUX MipHeEM-
CTBaX /I BCTAHOBJICHHS MOKa3HUKIB OE3MEUHOCTI, a caMe BMICTY 3epaHoITy.

Knwouosi cinoBa: sioBHYMHA, CTUMYIISATOP POCTY, TECT-CUCTEMA, 3€paHOI, O€3IIEUHICTh, 3aMOPOKYBaHHS, 30epiraHHs.

[ocTanoBka mpodIeMu, aHATI3 OCTAHHIX TOCHiTKeHb i MyOikaniii. Huni yce vacrinie B ripo-
JYKTax XapuyBaHHs BAKOPUCTOBYIOTh 3apEECTPOBAHI, JO3BOJICHI i HEJI03BOJICHI XapUOBi JOMIILIKH, SIKi
3HAYHO 3HIKYIOTH iX BapTICTh, 3aT€ MIABUINYIOTH TPUBANICTh 1X 30epiraHHs poONISITh 30BHIIIHIA BH-
LIS pUBAOIUBIIIUM Jyist TOKys. [Ipy 11bOMY 3HMKY€EThCS IOXKHUBHA IIHHICTH NPOAYKIIT, a 3a Bcl
1Ii IEpPeBary CIOXKUBAUl IIATATH CBOIM 310pOB’siM [3, 4]. Jljis 30i1b1eHHs. BUPOOHUIITBA HPOAYKIIT Ta
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3HKEHHS 1T co0IBapTOCTI, HEPIIIKO BUKOPUCTORYIOTH Pi3HI TOPMOHAJIBHI CTUMYJISITOPH POCTY: TIPOTe-
CTEPOH, TCCTOCTEPOH, ecTpamion, 3epanon Ta iHmi [1, 4]. € Oararo myOumikaniii Ta HAYKOBUX HOCIHi-
JDKEHB TIPO MIKLTHBICTD TITYYHHX TOPMOHIB, TIPO HAKOIIMYEHHS X Y M sICi Ta IPOJYKTaX TBAPUHHOTO
noxo pkeHHs. CrIoKMBaHHS TaKol MPOJYKIIIT JIFOJMHOIO BIUIMBAE HA OOMIHHI TIPOIIECH OpraHi3My, ro-
PMOHATBHUI (OH, CHIOKPHHHY CHCTEMY, NOPYIIYIOUM poOOTY opranizmy B mijiomy. [lopyiienns o0-
MIHHHX TIPOLECIB PU3BEAC A0 TTOPYLICHHS CCPLECBOI AISTIBHOCTI, OKPIM TOTO iCHY€ AyMKa, IO TOPMO-
HaJIbHI J0OaBKU—aHa00JIIKM MAIOTh KAaHI[EPOTeHHUIT BILUB [7, 8].

3 inreHcudikalliero TBAPUHHUIITBA 1 3pOCTAHHIM MOTPEO HACETeHHs Y M’sICi, BADOOHUKHU 3 METOIO
MiABUILICHHS MPOXYKTHBHOCTI CiIbCBKOTOCMOAAPCHKUX TBApWH, MPOGITAKTUKN 3aXBOPIOBaHb, 30epe-
MKEHHST SKOCTi KOPMIB IITMPOKO 3aCTOCOBYIOTH Pi3HI KOPMOBI JI0OOABKH, JIIKAPCHKI Ta XiMiYHI TIpernapa-
TH: aMiHOKHMCIIOTH, MiHEpaJIbHI PEYOBHHHM, ()EPMEHTH, TOPMOHH, TPAHKBIJII3aTOPH, aHTHOAKTEPiaIbHI
PCUOBHHY, aHTUOKCHIAHTH, apOMaTH3aTOpH, OapBHUKH 1 T. A. barato 3 HUX € YyXOPIIHUMU PCUOBH-
HaMH IJIs1 OpPTaHi3My JIIOAUHHU, TOMY 3aJHIIKOBHN X BMICT ¥ M’ sICi, MOJIOLI Ta KUpaxX MOKE HETaTHBHO
BIIMBATH Ha 3110poB’st jroauuu [7, 8]. J{ist 30ib1eHHsT BUPOOHUIITBA TIPOAYKILT Ta 3HHKEHHS i1 CO-
0iBapTOCTI BUKOPUCTOBYIOTh Pi3HI TOPMOHATBHI CTUMYISTOPU POCTY: IMPOTECTEPOH, TECTOCTEPOH, ec-
Tpamion, 3epaHon Ta iHmi [1, 4]. Ilpore Garato HayKOBUX HOCTIMKEHb BKA3yOTh Ha IIKIINBICTH
NITYYHUX TOPMOHIB, HAKOTMYEHHSI 1X y M’sICi Ta MPOJIyKTax TBAPUHHOTO ITOXOJHKEHHS. ['opMOHAITBHI
n00aBku ab0 CTHMYJISITOPU POCTY, SIKi 3aCTOCOBYIOTHCS B TOMIBII CLIBCHKOTOCIOJIAPCHKUX TBAPUH,
MIPU3BOJIATH 70 TTOPYIIIEHHS OOMIHHUX IIPOLIECIB B OpraHi3Mi TBapWH 1 NTHUIll, TPH ILOMY BiJI0YBaIOTh-
Cst 3MIHU CTPYKTYPH, XIMIYHOTO CKiIaay Ta 0iojioriunol miHaoCcTI M’ sica. CrioyKUBaHHS TaKOT MPOYKITIT
JIIOJIMHOIO BIUIMBAE HA OOMIHHI IIPOIECH OpraHi3My, TOPMOHAILHUH (OH, €HJIOKPUHHY CHCTEMY, I10-
PYLIyI0uH poOOTY OpPraHi3My B Iinomy [2].

VY CBiTI HEOOHAKOBO CTABIATHCS O BUKOPUCTAHHS TOPMOHIB 3 BiITOAIBENBbHOI MeTOw. Tak, y
CIIA ;103BOJICHO IIICTH TOPMOHIB-aHAOOIIKIB (CTUMYJISITOPIB POCTY): TPU HATYPAIBHI — TECTOCTEPOH,
MPOTeCTEePOH 1 ecTpadion-17, i Tpu CUHTETHYHI — 3epaHol, TpeHOomoH aneraT (TBA) i MeneHrectpon
artetat (MGA). IX 3acTOCOBYIOTH SIK iIMIITAHTH B BYXO MEJEHTECTPOI, KU 3MIlTyI0Th 3 KOpMOM. I o-
PMOHU-IMILTIAHTH CYNIPOBOJKYIOTh TBAPUHY BCE 11 )KUTTSI aX 70 3a0010. Y €BpoIi KaTeropuyHO CTaB-
JSITHCS JIO 3aCTOCYBAHHSI TOPMOHIB X BUKOPHCTAHHS y TBAPUHHUIITBI 3a00poneHo [6].

Hamry yBary mpuBEpHYB CHHTETHYHHUI CTUMYIATOP-aHAOONIK 3epaHON, SKAH BIOOMHUH SIK o-
zearalanol, BIH € HECTEPOIJITHUM €CTPOTCHOM JIAKTOHOBOI I'PYIU PE3OPITHIIOBOT KHCIOTH, Ta BUKOPHUC-
TOBYETKCS SIK aHA0OJIIYHMI arcHT y BETEpUHAPHIN MeuIiuHi [5]. BBaxaerncs, 1110 3acToCyBaHHS TOp-
MOHAJIBHUX TpernapariB moTpedye HU3KH JOOATKOBUX AOCIIIKCHb IMIOAO IXHBOI TOKCHKOIOTI, HAaKO-
MMUYEHHS Y TKAaHWHAX 1 KIITHHAX OpPTraHi3My, TOMY IOCIiPKeHHS METO/IiB BU3HAYECHHS TOPMOHIB Ta iX
3aJIMIITKOBUX KUILKOCTEH Y MPOJYKTaX XapuyBaHHsS TBAPHHHOTO TIOXOJ/KCHHS € aKTyaJlbHUM JUISL Cy-
YaCHOI HAYKH Ta HPAKTUKH.

OTxe, Ha CHOTOHI Yac y Hallill IepKaBi MUTAHHS OC3TIEYHOCTI TBAPWHHOI IPOAYKIIi periaMeH-
TYIOTHCS HOPMATHBHO-TIPABOBHMH JIOKYMCHTAMH, SIKI HE TIepe10adaroTh BU3HAUCHHS BMICT 3€pPaHONY
y sutoBuunHi. Kpim Toro, B YkpaiHi HE IIPOBEICHO MOHITOPHUHTOBI JIOCIIIKCHHS I[0JI0 HASIBHOCTI 1[hO-
ro arabomika y M’ sici BPX. Ha ocHOBI oTpuMaHuX naHWX 3alpOTIOHOBAHI BIATIOBITHI MOTPaBKH Y 3a-
KOHONABUY 0a3y YKpaiHu Mmoo 3a0e3nedeHHs 0e3eYHOCTI NPOAYKIlT TBApUHHHUIITBA.

Mertoro podoTH Oyiio JOCTIKEHHS HASBHOCTII 3ePaHO/Iy — CTUMYJISITOPA POCTY JKYHHHX Y SUIO-
BUYMHI, K4 HAAXOAWTh Ha 3a0iiiHi 1iexu TepHominbepkol 1 JIbBiBChKOI 0OMacTeli Ta BCTAHOBUTH BIUIHB
XOJIOIMIBHOTO 30epiranHs m'sica Ha HOTo BMICT.

Martepiax i MmeToam gociaimkenb. JlociijpkeHHs: M sca sSUIOBUMUHU TIPOBOAWIM TipoTsiroM 2016-
2017 pp. Jlnst BU3HauUCHHS KiJILKOCTI 3epaHoiy OyJio BiiOpaHo 3pa3ku M’sca sUIOBUUUHM, HA HIiANPU-
emcTBax JIpBiBChKOI Ta TepHominbebkoi 00nacTeil. BusHaueHHS 3epaHoily B M sCl IPOBOAWIHM 3a J0-
MOMOT010 TecT-cucTeMu st imynodepmentHoro ananizy PIJIJACKPUH® 3epanon (Art. No.:R3301)
(BupoOHuitBo hipmu Ap-biodapm/R-Biopharm, Jlapmiuranr, Himeuunna).

OcHoBHi pe3yabTaTtn aociaimxennsi. Ha pucyHky | HaBemeHO MOCTiIKEHHS 3 BU3HAYCHHS UYT-
TuBOCTI MeTony BusBieHHs TecT-cucteMu PITACKPUH® 3epanon.

I3 nanux pucynka 1 BUJHO, 1110 YYTJHUBICTh TECT-CUCTEMU CTaHOBUTH Osin3bko 31,25 Hr/kr (ppt).
BiamoBizHo A0 3amucy IpOTOKOIY MeKa BUSBICHHS CTAaHOBUTH 220 HI/KT (ppt) 3epaHOIy, BpaxOBYIO-
qi (paKkTOp PO3BeACHHS 5 (IIpH OLTBIIOMY PO3BEACHHS, il 9aC 3aMOPOKYBAHHS i BHCOKHX KOHIICHT-
pariii 3epaHoiy).
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Puc. 1. liana3on BumiploBaHb 3epaHoay Ttect-cucremoro PIJACKPUH® 3epanoa.

Jns BUSBIICHHS HAassBHOCTI HAJXOMKCHHS Ha IepepoOKy M’sica i3 BMICTOM 3epaHONY HaMu Oyio
JocIimKeHo 25 mpob M’sica, BiiOpaHWX BiJ SUTOBUYMHHU Ha M’ sicorepepoOHuX mianpuemctBax: TOB
"M’ siconrpoaykt MIIK" Tepuoninbserkoro pariony Teproninbeskoi obmacti, MII "IInait” ITycromu-
TiBCchKOro paitony JIsBiBckkoi obmacti, T30B "IlycromuT M’sico” TlycromuriBecskoro paitony JIbBiB-
cekol obmacTi, [T "®emopis” TepHominbcbkoro pationy TepHominbcbkol oomacTti, [T "[Tamrauk”
TepHominbcrkoro paiiony TepHominmbchKkoi oonacTi. Pesynbprati gocmimkeHps HaBeJeHO B TabmuI 1 Ta

Ha pHUCYHKY 2.

Tabnuysl — MoHiTOpHHT M’SICHOT CHPOBHHN Ha BMicT 3epaHo.y, n=25

. . . Kimpkicts KinpkicTs
Biniopano Ha ToCHTiTKEHHS 2016-2017 p.p. [OSATHBHEX 1PO6 N ——.
Bceroro 3paskis 25 8 17

Sk moxazytoTs maHi (Tabxa. | puc. 2), KITBKICTh TO3UTUBHUX TPOO cTaHOBMIA 36 %, a HIKYE MEKi
BUsBNIeHHS 3epaHony 0,062 MKT/KT, TOOTO HeraTuBHUX — 64 %. Takok BUSIBIIEHI IPOOH, B SIKHX BMICT
3epaHoJly OYyB HMXKYMM MEXIi I[bOrO METOJly — 1€ BKA3ye Ha TE, L0 3TiJIHO 3 UyTJAUBICTIO METOAY Lii
MPOOH BITHOCHMO IO HETATUBHUX, TOOTO 3epaHoi BincyTHIN. [IpoTe Oynm BUSABICHI mpoOH, B SKUX
BMICT 3epaHoiy OyB BUCOKHMI. Tak, BUSBJICHO [Ba MiANPHEMCTBA 3 HAUBHUILMM BMICTOM 3€PaHONY: LE
— simopuunna MII "Ilnai" — smosuumna I, Ta [ "®enopis” — suoBuumnna I1.

TakuM YMHOM JOCIII/PKCHHS BUSIBIIIU HAJIXOJUKCHHS HA IepepoOKy M’sica SUIOBUUMHU, SIKE MiCTHTh
TOPMOH CTHMYJIFOBaHHSI IPHPOCTY KUBOI MacH — 3¢paHoIl.

BpaxoBylouu Te, 1110 MUTAHHS HASBHOCTI 3QJIMIIKIB FOPMOHAJIBHUX IPENApaTiB y XapyoBUX IMPO-
JIYKTaxX HaJ[3BUYAMHO aKTyasbHe, [Iepe/i HaMU NocTana npodsema, sik 3HU3UTH KUJILKOCTI 3epaHoiy y
M’ sci. [as mporo 6yno IOCHiHKEHO BILUTHB OXOIOKCHHS 1 3aMOPOXKYBaHHS Ta TEPMiHIB 30epiranHs
M’sica Ha KUTBKiCHHIA BMICT 3epaHoxy. ToMy M’5ICO 3 MAIPHEMCTB, B SKOMY BUSIBIUIH BHCOKi KOHIICHT-
palLii 3epaHoILy MiJaJId HOAAJIBIIMM JOCHIJKSHHSIM,
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%
D He BHSBICHO
3cpaHon

H BuspiaeHo

Kinbkicts gocnigpkeHnx npob m’sca, %

Puc. 2. BusiBjIeHHSI TO3NTHBHUX MPO® HA BMIiCT 3epaHoTy y SIJIOBHYMHI

JIJist 11bOTO Ha TIEpIIOMY eTarli YacTWHY OJHI€T 1 Ti€i )k TIpoOU OXOJIOJKYBAIM | BUTPHMYBAJH 32
TemreparypH + 2...+ 4 °C B XOIOIWIBHUKY POTATOM 5 Ai0 Ta BU3HAYaIHU BMICT 3epaHoily. Pesynbra-
TH JOCTIKCHb HABEICHO Ha PUCYHKY 3.
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.
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Bwmict 3epanoiy 10 0X0n0pKEeHHs! Bwmict 3epanony nicas 16 no060soro
30epiranHs

Puc. 3. BniiuB 30epiraHHs siIOBU4YMHYU B 0X0JIOIAKYBAHOMY CTaHi
3a Temneparypu + 2...+ 4 °C Ha BMicT 3epaHo.y.

Pesysabraru gociijpkess (puc. 3) BCTAHOBUIIM, L0 KUILKICHUH BMICT 3epaHoJy micisi 16—1060B0oro
30epiraHHs SUTOBUYMHH B OXOIODKEHOMY CTaHI He NMPU3BOAUTHL A0 HOTO 3MEHIIeHHsS B M sci. OTxe,
METO]l OXOJTIOJDKCHHS JJTS 3HIKCHHS KUTBKOCTI 3epaHONy BUSBHBCSA Hee(EKTUBHUM.

Hacrynuum eranoM Hauiux JOCHKCHb 0yJI0 BCTAHOBUTU BILIMB 3aMOPOXKYBaHHs 1 30epiraH-
Hs SJIOBUYMHHU Ha BMICT 3epaHony. J{Jist 1boro npodu y sSikMX BUSIBICHO BUCOKHM BMICT 3€paHOIy
MAMaTH 3aMOpOXKYBaHHIO 3a Temmepatypu —20 °C. 3pa3ku y SKUX BUSBJICHO 3epaHOI 3aMOPOXKY-
BaJIM i JIOCJIJDKYBAJIUCS 32 CXEMOI0 B IIpolleci 30epiraHHs: uepe3 OJUH MiCsllb, MIBTOPA, JBA Ta
TPU MICSIi ICJs [10YaTKOBOI'O JIOCII/DKeHHS. Y Ci 3pa3ku 30epirajii B OKpeMUX KOHTeHHEpax, 3a
OJHAKOBHUX TEMIIEPATYPHHUX PEKHUMIiB, B OKpeMili MOPO3WIBHIN Kamepi. Pe3ymbraTul mOCHimKeHb
HaBeJeHO B Tadmwui 2.
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Tabnuns 2 — [Ilunamika 3MiHH 3epaHO.Ly B 3aMOPO:KeHiil SJ0BHYMHI mia yac 36epiranns 3a temnepatypu -20 °C

Ne Yac gociipkeHHs STI0BUYUHA, MicsIIl VYwmicT 3epaHoIy, MKI/KT
Ha nouarky pocnimpkenHs
1 Snosuunna I 12,67+0.035
2 SInoBmumsa 11 9,22+0,241
Uepes oirH MicsIlb BiJ OYATKY JOCHIKCHHS
1 SInonunna I 10,60+0,18*
Slnosuunna Il 7,52+0,24%
Yepes 1,5 micsiui Big MO4aTKy AOCITIIKSHHS
1 Snosuunna I 9,78+0,061*
2 SInoBmumsa 11 6,90£0,075*
Uepes 2 MicsIi BiJ] MOYATKY JIOCTIIKEHHS
1 SInoBmumHa [ 9,62+0,111*
Slnosuuuna Il 6,59+0,2*
Yepes 3 micsui Bia mo4aTKy AOCITiIKESHHS
1 SlnoBuunna | 9,32+0,33*
2 Slnosuuuna Il 6,54+0,16*

MpumiTka: *p < 0,05 — 10 NOYATKOBOT KiJILKOCTI.

I3 maHwx TabmuIll 2 BUIHO, IO TIOBHICTIO 3HU3UTH KUTBKICTH 3epaHONy y M’ scl He BHaeThes. [1poTe
HOT0 KiJIBKICTh 3HAYHO 3MEHIYETHCS B MPOLEC] 3aMOpOKyBaHHS. Tak, SKII0 0XapaKTepU3yBaTH 3MIHI
M’sica SUTOBHYHMHU [, TO Yepe3 oiuH MicsIlb 3aMOPOKYBAHHS i BiJI TIOYATKY JOCIIKEHD BMICT B M’ ICI
3epaHosy 3meHIuBes Ha 16,3 %. Uepes 1,5 micsis KiIbKIiCTh 3epaHoiry 3MeHInyeThest Ha 22,8 %, 110
moyatky mocminy. Yepes 2 micsti — Ha 24 % 1 depe3 3 micsl — Ha 26,4 %.

M’sico sumoBruram 11 Takok XapakTepu3yeThCsi SMCHIIICHHSIM KUILKOCTI 3epaHoity: uepe3 1 micsib
BiJI [TOYATKY JIOCIJPKCHHSI HOTr0 KUIbKICTh 3MeHImmiacs va 18,4 %, uepes 1,5 micsis — Ha 25,1 % j10
moyaTky gocuiny. Yepes mBa Micsili HOCHIHKSHHS KLUTBKICTh 3¢paHOIY, TIOPIBHSHO IO TIOYATKY TOCIi-
Iy 3MeHInacs Ha 28,5 %, a uepes Tpu MiCsILi BMICT 3epaHOIy Y IbOMY 3pa3Ky 3MCHIIHUBCS Ha 29 %.

Omxe, 3a pe3ysbraTamMmy JIOCHIPKCHb BCTAHOBUITH, 110 3aMOPOXKYBAHHS M’siCa TIO3UTHBHO BIUTUBAE HA
3MIHH BMICTYy 3€paHOIy, TOOTO B TIPOIECi 3aMOPOKYBAHHS 1 30epiraHHs TOCTOBIPHO 3MEHIIY€EThCS HOTO
KiTbKicTh. Tak HaMOITBIT BUpaskeH1 3MIHY BIIMIYald Ha TI0YaTKy TPOLecy 3aMOPOXKYBAaHHSI, a caMe depe3
OJIH MicsIh 30epiransst B 000X 3paskax. 1Ipu 1boMy KiTbKICTh 3epaHOIly 3MEHIIIIIACS Y 3pa3Kax M’ sica
stiosuumnn [ Ta Il va 16,3 i 18,4 %, BinnogijHo. Lporec 3HWKEHHS KIJIBKOCTI CIIOCTEPIraBCs i pOTSIroM
HACTYITHHX TiepioaiB uepe3 1,5; 2 ta 3 Micsiii 30epiraHas, IIpo Te 13 MEHIIO IHTEeHCHBHICTIO.

ToMy HaMU PEKOMEHIYEThCS INPOBOJUTH MOHITOPWHI, BUOIPKOBHH KOHTPOIb Ta Bij0ip M’sica
STIOBUYHHYU HA M’ SICOTICPEPOOHHX TIIIPUEMCTBAX JIJIsi BCTAHOBIICHHS TIOKA3HUKIB OC3IICUHOCTI, & came
BMICTY 3¢paHoiy. s 3HWKEHHS HOTo KUIBKOCTI y BUSBICHUX 3pa3kax HaMH MPOMOHYETHCS SIK albTe-
PHATHBHUI METOJT 3aMOPOKYBAHHS i 30epiralHs, He MCHIIC JIBOX MICSIIiB.

[IpoBeneHHs TIAHOBOTO MOHITOPHMHTY JAcTh 3MOT'Y BIICTEKYBATH 1 aHANI3yBaTH CHTYALIIO LIOJO
3epaHosy B Ykpaiui. Omke, npobiiema xapuoBol GE3I1ICUHOCTI Ta OIIHKHU ITOTEHIIIHHUX PU3KUKIB M sica
HA/I3BHYAIHO CKJIA/IHA | IOTPEeOYE BHECCHHS BUMOT III0JI0 KOHTPOJIIO IOT0 CHHTETHYHOIO TIperapaTy
B HOPMaTHBHI MPaBOB1 aKTH YKpaiHH.

Bucnorku. 1. BeranosieHo, 110 B cepeiabomy 36 % npo0 suioBHYKX TYIIL, 0 HAJAXOAATH HA Iie-
pepoOKy, MICTHIIM CTUMYJATOP NMPHPOCTY MACH KYWHUX CHHTCTUYHHH CTHUMYISTOp-aHaOOMIK 3epa-
HOJII, TOOTO HMKYe MexXi BUSABICHHS 3epaHony 0,062 Mkr/kr. Bussieri npoOu, B SKHX BMICT 3epaHOITY
OyB HIXKYUM MEXI 1IbOTOh METOJY — LI BKAa3y€ Ha TE, 110 3rHO 3 YYTJAUBICTIO METO/Y 11i Ipo0u Biji-
HOCWITH IO HETaTUBHHX, TOOTO 3epaHON BIACYTHIM.

2. BusiBiieno, 1110 3aMOPOXKYBaHHs M’ sCa NO3UTUBHO BIUIMBAE HA 3MiHM BMICTY 3€paHOily, TOOTO B
MPOoLECi 3aMOPOXKYBaHHs 1 30epiraHHs JIOCTOBIPHO 3MEHIIYETHCs HOro Kijbkicth. Tax Haibiibil BU-
paKeHI 3MIHH BiIMIYaJIl Ha TIOYATKY MPOIECY 3aMOPOKYBaHHSI, a came 4epe3 OJHMH MIcsITh 30epiraHHs
B 000x 3pazkax. lIpu 1boMy KiJIbKICTh 3epaHO/Iy 3MEHILIMIACS Y 3pa3kax M’sica suioBuuunu [ ta Il Ha
16,3 1 18,4 %, BianosigHo. lIporiec 3HMKEHHS KUILKOCT] CIIOCTEPIraBcs i NPOTSIroM HACTYIHUX MEpio-
aiB yepes 1,5; 2 Ta 3 Micsii 30epiraHHst, IPOTe i3 MEHIIO IHTEHCHBHICTIO.

[lepcriekTrBY TTOMANBIIUX JOCTIMKEHb TOIATAIOTH Y PO3POOIl METOMIB 3HMKEHHS KilTbKiICHOTO
BMICTY 3€paHOJIy Y SUIOBUYMHI I1iJ] 4ac 11 XOJIOMWILHOrO 30epiraHHs Ta BHECCHHS 3MiH y 3aKOHOJIaBUY
6a3y MO0 KOHTPOIIO 3ATHUITKOBUX KiTKOCTEH 3epaHONy Y SUIOBUTHHI.
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OueHKa Msica rOBsIIMHbI HA HAJIMYHE 3€PAHOJI - CTUMYJIATOP POCTA KBAYHBIX M BJHSIHUE TEXHOJOTHMH XPaHEHUs!
Ha eTo cofiepKaHne

Canara

Lenpro paboTH! OBITO MCCIEOBATH HATMIHE 3€PaHOI - CTHMYJIATOPA POCTA KBAYHBIX B TOBSIIIHE, KOTOPAs MOCTyMaeT
Ha yOotitasie miexa TepHomonbckoit 1 JIBBOBCKOI 00acTeil W OMpefeNuTh BIHSIHUE XOJNOIMILHOTO XpaHeHHsT Msca Ha ero
COJIepIKaHHE.

YcTaHOBIIEHO, 9TO B cpetHeM 36% Tpo0 TOBSHKBIX TYII, HOCTYNAIOMIAX HA IepepadoTKy, COACPKAIU CTUMYJIISTOP MpH-
pocra Macchbl JKBAa4HBIX - CHHTETHYCCKHUN CTHUMYIISTOP-aHAGONNK 3epaHOil, TO €CTh HIKE Ipejieia OOHapyKEHHS 3epaHol
0,062 Mk / XT. YCTAaHOBICHO, YTO KOJMYCCTBEHHOE COCPKAHME 3EPAHON B TOBSIUHE TOcie 16 CyTOUHOTO XpaHEHHS MpU
Temmeparype + 2 ... + 4 °© C B XOJOIMILHIKE He IPHBOINT K €T0 YMeHBIIeHHI0. [T09ToMy, MeTOT OXJTask ACHHUS IS CHIDKe-
HUS KONMUYECTBA 3€paHOI oka3ancs Hed(GQEeKTHBHBIM,

TMpoBeeHE! HccTeoBaHMs TI0 ONPEACNICHATO BIMSHIS 3aMOpakHBaHws TpH Temreparype -20 © C u cpoka XpaHeHHs TOBSIIH-
HEBI B TeueHne 4 Mec. Ha cojiepkaHye 3epaHosl. Y CTaHOBNICHO, UTO TOJTHOCTBIO CHI3HTH KOJIFYECTBO 3epaHoll B Msce He yaaeTcs,
OJIHaKO €ro KOJIMYECTBO 3HAYNTENIFHO YMCHBINACTCS B Ipoliecce 3aMopakuBanust. Eci oXxapakTepiu30BaTh H3MEHEHHS MsICa TOBSI-
JIUHBI | TpyImiel, TO Yepes3 MecsI 3aMOpaKUBAHAA OT HAYANla UCCIEOBAHMIA, COIEpKAHIE 3epaHol B Msice yMeHbIIHICS Ha 16,3%.
Uepes 1,5 Mecsina KOIMYECTBO 3ePaHON yMeHbIIIIach Ha 22,8%, 10 Havana omsiTa. Uepes 2 mecsna Ha 24% u vepe3 3 Mecsna Ha
26.4%. Msico roBstmuHb! 11 TpyIIBI TakoKe XapaKTepHU30BaAIOCh YMEHBIICHAEM KOJIMYECTBA 3€PAHOIN depe3 1 MecsIl mocie Havaia
HCCIICZIOBAHMS €r0 KOJNIMUECTBO YMEHBIIIIIOCHh Ha 18,4%, uepes 1,5 Mecsia Ha - 25,1% k Hauany ombita. Uepes nBa MecsIa uccie-
JIOBaHMS KOJIMYECTBO 3epaHolT, TT0 CPABHEHHIO ¢ Havajla OITsITa yMEHBIIHachk Ha 28,5%, a uepes Tph MecsIla cofiepyKaHne 3epaHoT
B JaHHOM 00pasiie yMeHbIwIIcs Ha 29%. JIis CHYDKSHVS KOJMYECTBa 3epaHoll B TOBSANHE MPEIIoNKEH aTbTePHATHBHEIH METOX -
370 3aMopakiBaHue 110 - 20 ° C 1 XpaHeH!s He MeHee ABYX MeCALIEB.

WTtak, pekoMeHayeTcs MPOBOIUTE BEIOOPOUHEII KOHTPONLE W 0TOOp Msica TOBSAWHEI Ha MscorepepadaThIBAIONINX Mpe-
HPHUATHAX VIS yCTAHOBIICHUS TT0Ka3areseil 6€30I1acHOCTH, @ IMEHHO COIEP/KaHUS 3EPAHOL.

KuiroueBbpie ci10Ba: TOBAANHA, CTHMYILITOP POCTa, TECT-CHCTEMA, 3€PaHOII, 6E30I1aCHOCTh, 3aMOPAKUBAHHS, XPAHCHUSL.

Evaluation of beef meat for the presence of zeranol - a ruminants growth stimulator and the influence of storage
technology on its content

Salata V. Z.

Nowadays, more often in food are used registered, authorized and unauthorized food additives, which significantly re-
duce their cost, but increase the duration of their storage, make the appearance more attractive to the buyer. This reduces the
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nutritional value of products, and for all these benefits, consumers pay by their health. To increase production and reduce its
cost, often use various hormonal growth stimulants: progesterone, testosterone, estradiol, zeranol and others. Many publica-
tions and scientific studies indicate the harmfulness of artificial hormones, the accumulation of them in meat and products of
animal origin. The consumption of such products by a person affects metabolic processes of the organism, hormonal back-
ground, endocrine system, breaking the work of the organism as a whole. Violation of metabolic processes leads to a disturb-
ance in cardiac activity, besides, it is believed that hormonal anabolic supplements have carcinogenic effects.

The purpose of the work was to investigate the presence of zeranol, a growth stimulator for ruminants in beef, which ar-
rives at the slaughter shops of the Ternopil and Lviv regions and to determine the effect of refrigeration of meat on its con-
tents. The determination of zeranol in meat was carried out using a test system for the immune enzyme analysis of
RIDASCRIN® Zeranol (manufactured by Ar-Biopharm / R-Biopharm, Darmstadt, Germany). The sensitivity of the test sys-
tem is about 31,25 ng / kg (ppt). It was found that on average 36% of samples of beef carcasses coming to be processed, con-
tained a stimulant for increasing the weight of the ruminant synthetic stimulant-anabolic zeranol, that is below the detection
limit of zeranol 0,062 pg / kg. Samples were detected, in which the content of zeranol was lower than the limit of this meth-
od, indicates that, according to the sensitivity of this method, these tests were attributed to negative ones, that is, zeranol is
absent. Two companies with the highest content of zeranol were also found: it is a beef of the SE "Plai", and PE "Fedoriv".

It was established that the quantitative content of zeranol in beef after 16 days of storage at a temperature of +2 ... + 4 °
C in the refrigerator does not reduce it. Therefore, the cooling method to reduce the amount of zeranol was ineffective.

A search was carried out to determine the influence of freezing at a temperature of - 20 © C and a shelf life of beef for 4 months.
on the content of zeranol. It is established that it is not possible to completely reduce the amount of zeranol in the meat. However, its
amount decreases significantly in the process of freezing. So, if characterize the changes in beef and group I meat, then after one
month of freezing from the beginning of the research, the content of zeranol in meat decreased by 16,3%. In 1.5 months, the amount
of zeranol was decreased by 22,8%, before the start of the experiment. In 2 months, on — 24% and in 3 months on — 26.4%.

Beef meat of group Il was also characterized by a decrease in the amount of zeranol: so in 1 month from the beginning
of the search its amount was decreased by 18,4%, in 1,5 months — by 25.1% before the start of the experiment. In two months
of the search, the amount of zeranol was decreased by 28,5% compared with the beginning of the experiment, and in three
months the content of zeranol in this sample was decreased by — 29%.

Consequently, the research results showed that meat freezing has a positive effect on changes in the content of zeranol, that is,
in the process of freezing and storage, its amount is significantly reduced. So the most pronounced changes were noted at the begin-
ning of the freezing process, namely, after one month of storage in both samples. At the same time, the amount of zeranol was de-
creased in beef samples of T and II group by 16,3 and 18,4%, respectively. The process of reducing the number was observed and
during subsequent periods, in one and a half months two and three months of storage, with a lower intensity. It is proposed to reduce
the amount of zeranol in the beef alternative method — it is freezing up to - 20 ° C and storage, not less than two months.

Consequently, monitoring, sampling and selection of beef meat is recommended at meat processing plants for the estab-
lishment of safety indicators, namely the content of zeranol. Conduct of planned monitoring will allow you to track and ana-
lyze the situation with zeranol in Ukraine. The problem of food safety and the assessment of potential meat risks is extremely
complicated and requires the introduction of requirements for control of this synthetic drug in the normative legal acts of
Ukraine. It is also proposed to conduct research on the development of methods for reducing the quantitative content of ze-
ranol in beefmeat during its refrigeration.

Key words: beef, growth stimulator, test system, zeranol, safety, freezing, storage.
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EKCHOEPUMEHTAJILHUM NIJIBIP BE3NEYHUX TA
EOEKTUBHUX KOHUHEHTPALIIU AE3IH®IKYIOYOI'O
3ACOBY IOJ0 BIPYCY MIKCOMATO3Y KPOJIIB
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