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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.

Key words: RSA, rainbow trout, biofilter, microflora, sequencing, polymerase chain reaction.

Haoittwna 16.05.2018.

YK 613.287:615.076.9:637.116

CAJIATA B.3., kaHf. BeT. HayK

salatavolod @ukr. net

JIvgiscokuil HayionanbHull yHisepcumem 6emepunapHoi MmeouyuHu
ma 6iomexnonociti imeni C.3. Iocuyvko2o

OHIHKA M’SICA AJTOBUYNHU HA HASIBHICTD 3EPAHOJLY -
CTUMYJBITOPA POCTY )KYPIHIZIX TA BIIJINB
TEXHOJIOI'lI 3BEPI'AHHS HA MOI'O BMICT

Meroto po6GoTi 6y10 IOCIIAUTH HASBHICTH 3ePaHOIY — CTUMYJISITOPA POCTY JKYHHHX Y SUTOBHYHMHI, SIKa HAIXOIUTDH Ha 3a0iiiHi
nexu TepHONUIBCHKOT 1 JIbBIBChKOT 0O/IacTel Ta BU3HAYUTH BIUIMB XOJIOAMIBHOTO 30epiraHus M'sica Ha Horo BMIcT.

Bcranosieno, mo B cepenHboMy 36 % npo0 SUTOBHYMX TYII, IO HAAXOMATH HA MepepoOKy, MICTIIIN CTHMYJIITOP NMPHPOCTY
MAcH JKyHHHX — CHHTETHYHUH CTHMYJIITOP-aHA0O0JIK 3epaHoI, TOOTO HypKde Mexi BusiBIeHHS 3epanory 0,062 mxr/kr. Beranosie-
HO, IO KUTBKICHHI BMICT 3€paHOITy B sUIOBMUMHI Hicist 16 no6oBoro 30epiraHms 3a Temmeparypu +2...+4 °C B XOJOAMILHUKY HE
HPU3BOUTH 10 HOTro 3MeHIeHHs. ToMy, METO OXOJIODKEHHS 1151 3HVXKEHHS KUIbKOCTI 36paHOITy BUSBUBCS HEe(DEKTHBHUM.

ITpoBeneHo mOCHiIKEHHS 3 BU3HAYCHHSI BIUIMBY 3aMOpOXKyBaHHs 3a Temmeparypu —20 °C i TepmiHy 30epiranHsi suioBH-
YUHH YIPOJOBXK 4 MiC. Ha BMICT 3epaHojly. BcTaHOBJIEHO, 1110 TOBHICTIO 3HU3UTH KIIBKICTh 3epaHOIy B M’SCi HE BIAEThCS,
IpOTe HOro KibKiCTh 3HAYHO 3MEHIIYETHCS B IIPOLIECi 3aMOPOXKYBaHH. SIKIIO 0XapakTepu3yBaTu 3MiHH M’sica SI0BHYMHH |
TPYIH, TO Yepe3 OMUH MiICAIb 3aMOPOKYBAaHHS Bifl MOYATKY MOCITIKCHB, BMICT 3e€paHONy B M’sici 3MeHIUBCA Ha 16,3 %.
Uepes 1,5 Micsins KUTbKICTh 3epaHOITy 3MeHIImIacs Ha 22,8 %, no novarky gociuiny. Yepes 2 micsmi Ha 24 % i gepe3 3 Micsmi
Ha 26,4 %. M’sco sutoBuuuan Il rpynm Takok XapakTepH3yBaJoCs 3MEHIIEHHSM KIJIBKOCTI 3epaHoiy: depe3 1 Mmicsipb Bif
MOYaTKy JOCIIJPKEHHS HOTO KUTBbKiCTh 3MeHInmIacs Ha 18,4 %, depes 1,5 micani Ha — 25,1 % no nodatky gociiny. Uepes aBa
MiCAI TOCHIIKEHHS KUTBKICTh 3€paHoILy, MOPIBHSAHO JI0 MOYATKy JOCIiTy 3MeHmmIacs Ha 28,5 %, a 4yepe3 TpH MICsIli BMICT
3epaHoy y JJaHOMY 3pasKy 3MeHIIMBcs Ha 29 %. Jns 3HMWKEHHs KiJbKOCTI 3€paHOly Y SUIOBUYMHI 3alIPOIIOHOBAHO allbTep-
HATUBHHUI MeTo — e 3amopoxkyBaHHs 10 — 20 °C i 30epiranHs He MEHIIIE ABOX MICSIIB.

OTxKe, pEeKOMEHY€EThCSI TPOBOAUTH BUOIPKOBHI KOHTPOJIb Ta Bif0ip M’sca sUIOBUYMHM Ha M’ SCONEPEepOOHUX i AIPHEM-
CTBaXx /I BCTAHOBJICHHS OKa3HUKIB OE3MIEYHOCTI, a caMe BMICTY 3epaHoIy.

KunrodoBi ci1oBa: su10BHYMHA, CTUMYIISITOP POCTY, TECT-CHCTEMA, 3€paHOII, Oe3IIeUHICTh, 3aMOPOXKYBaHHS, 30epiraHHs.

IocTaHoBKa MPo0JIeMH, aHAII3 OCTAHHIX J0CTiAKeHb i myOJikanii. Hunai yce gacrime B mpo-
TyKTaX Xap4ayBaHHS BUKOPHCTOBYIOTH 3apEECTPOBAHI, TO3BOJICHI 1 HETO3BOJICHI XapUOBi JOMIIIIKH, SKi
3HAYHO 3HWXKYIOTh 1X BapTiCTh, 3aT€ MiJBUILYIOTH TPUBAIICTH iX 30epiraHHsl poOJIATh 30BHIIIHIN BH-
IS TIPUBAOIUBIIINM JUIS TOKYIIA. [IpH bOMY 3HHUXKYEThCS IMOKMBHA I[IHHICTh MPOAYKIIIT, a 3a BCi
IIi TIepeBary CIOKKUBadl IIATATh CBOIM 3710poB’° siM [3, 4]. [l 301IbIIeHAS] BUPOOHUIITBA TTPOIYKITIT Ta
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3HIKEHHSI 11 cO0IBapTOCTi, HEPITKO BUKOPUCTOBYIOTE Pi3HI TOPMOHAIIbHI CTUMYJISITOPH POCTY: TIPOTE-
CTEpOH, TECTOCTEPOH, €CTPaaioN, 3epaHon Ta iHmi [1, 4]. € Oarato myOmikariii Ta HAyKOBUX JOCIIi-
JUKEHB TIPO MIKITHBICTh MITYYHUX TOPMOHIB, PO HAKOTIMYCHHS iX Y M sCi Ta IPOAYKTaX TBAPUHHOTO
roxopkeHHsS. CTIOKMBaHHS TaKOi MPOIYKITT JIFOAWHOIO BILTHBAE Ha OOMIHHI IPOIIECH OPTaHi3My, TO-
pPMOHaIBHUH (OH, CHIOKPHHHY CHCTEMY, MOPYLIYIOUHM poOOTYy OpraHi3my B mijiomy. I[lopymienns 06-
MiHHHX TPOLECIB MPU3BEE A0 MOPYIIECHHS CEPUEBOi AISTIBHOCTI, OKPIM TOTO iCHY€ AyMKa, LII0 TOPMO-
HaJbHI 700aBKU—aHA0O0IKN MalOTh KaHIIEPOTCHHUH BILTUB [7, §8].

3 inTeHCcH(DIKAIli€0 TBAPUHHMIITBA 1 3POCTAHHAM MOTPEO HACEJICHHS Y M’ SCi, BAPOOHHUKH 3 METOIO
MiABUILICHHS MPOXYKTHBHOCTI ClIBCHKOTOCIONAPChKUX TBapWH, MPOQITAKTUKN 3aXBOPIOBaHb, 30epe-
JKEHHS SKOCTI KOPMIB IMTUPOKO 3aCTOCOBYIOTH Pi3HI KOPMOBI M00ABKH, JIIKApChKi Ta XiMi4HI Ipenapa-
TH: aMiHOKHUCIIOTH, MiHEpajbHI PEYOBHUHH, PEPMEHTH, TOPMOHH, TPAHKBIII3aTOPH, aHTHOAKTEpiaIbHI
PEYOBHHH, aHTUOKCHIAHTH, apOMaTH3aTOpH, OApBHUKH 1 T. A. baraTo 3 HUX € YyKOPITHUMH PEUYOBH-
HaMH JJIs1 OpraHi3My JIOAWHHU, TOMY 3aJIHIIKOBHIA IX BMICT y M’$ICi, MOJIOL Ta KUPaX MOKE HEraTUBHO
BIUTMBATH Ha 3A0pOB’s moauHu [7, 8]. st 301mbmieHHsT BUPOOHUIITBA MIPOAYKIIIl Ta 3HIKEHHS ii Co-
01BapTOCTI BUKOPUCTOBYIOTH Pi3Hi TOPMOHAJBbHI CTUMYJISITOPH POCTY: IIPOTeCTEPOH, TECTOCTEPOH, ec-
Tpamion, 3epaHon Ta iHmi [1, 4]. Ilpore GaraTo HayKOBMX AOCIHIMIXEHb BKa3ylOTh Ha IIKiJAJIUBICTH
MITYYHUX TOPMOHIB, HAKOMMMYCHHS IX Y M sCl Ta MPOAYKTaX TBAPUHHOTO MOXOKEHHS. | 0OpMOHATBHI
n00aBKH a00 CTUMYIIATOPH POCTY, SIKi 3aCTOCOBYIOTHCS B TOMIBII CUTHCHKOTOCIIONAPCHKUX TBApHH,
MPU3BOAATEH A0 NOPYIIEHHS OOMIHHMX HPOLECIB B OPTraHi3Mi TBapHH 1 NTHLI, IPU HOMY BiJOyBarOTh-
CsI 3MIHHM CTPYKTYPH, XIMITHOTO CKJIaay Ta OiojtorigHoi miHHOCTI M’ sca. CTIO)KWBAaHHS TaKoi MPOXYKIIil
JIIOTMHOIO BIUTMBAa€ Ha OOMiHHI MPOIIECH OPTaHi3My, TOPMOHAIBHHUKN (POH, EHIOKPUHHY CHUCTEMY, IIO-
pyIIy0un poObOTy Opranizmy B Iiyiomy [2].

VY CBiTi HEOOHAKOBO CTABIATHCS 10 BUKOPUCTAHHS TOPMOHIB 3 BirOAIBENBHOIO MeTOl0. Tak, y
CIIIA n03BOJIEHO TITICTh TOPMOHIB-aHA0OIKIB (CTUMYIISTOPIB POCTY): TPH HATYPaIbHI — TECTOCTEPOH,
MPOTECTEPOH i1 ecTpaaion-17, i Tpu CHHTETHYHI — 3epaHo, TpeHoosnoH anerat (TBA) i menenrecTpon
artetat (MGA). IX 3acTOCOBYIOTH K IMIUIAHTH B BYXO MEJIEHTECTPOJI, KU 3Milllyl0Th 3 KOpMOM. I'o-
PMOHU-IMIUTAHTH CYIIPOBOJIKYIOTh TBAPUHY BCE 11 KUTTS ax 10 3a0010. Y €BpPOITl KATETOPUIHO CTaB-
JIATHCS IO 3aCTOCYBAaHHS TOPMOHIB iX BUKOPHUCTAHHS Y TBAPHUHHHIITBI 3a00pOHEHO [6].

Hamry yBary mpuBepHYB CHHTETHYHHUM CTUMYNATOp-aHAOONIK 3€paHON, SKUH BIJOMHUH SIK o-
zearalanol, BiH € HECTEPOITHIM €CTPOTCHOM JIAKTOHOBOI TPYIIH PE30PIIIIOBOI KUCIOTH, Ta BUKOPHC-
TOBYETHCS SIK aHAOOJIIYHUI areHT y BeTepUHAPHIN MeauItnHi [5]. BBaXkaeThcs, 10 3aCTOCYBaHHS TOP-
MOHAJIBHUX NpenapariB moTpedye HU3KH JOAATKOBUX AOCIHIIKEHb MIOAO IXHBOI TOKCHKOJOTII, HAaKO-
MUYEHHS Y TKAHWHAX 1 KIITHHAX OpraHi3My, TOMY AOCIHiIKEHHS METOJIB BU3HAYEHHs TOPMOHIB Ta X
3aJTUIIKOBHUX KUTBKOCTEH Y MPOAYKTaX XapyyBaHHS TBAPUHHOTO MOXO/DKEHHS € aKTyallbHUM IS CY-
YacHO1 HAYKH Ta MPaKTHUKH.

OTke, Ha CHOTOJHI Yac y HaIIil AeprKaBi MUTaHHS O€3MEYHOCTI TBAPUHHOI MPOAYKLIi periaMeH-
TYIOTHCSI HOPMaTHBHO-TIPABOBUMH JTOKYMEHTaMH, SKi HE Tepe0ayaroTh BU3HAUEHHS BMICT 3epaHOIy
y stnoBuunHi. KpiMm Toro, B YKpaini He MpoBeAeHO MOHITOPUHTOBI JOCIKEHHS III0I0 HASIBHOCTI IIHO-
ro anabouika y M’sici BPX. Ha ocHOBI oTpuMaHMX AaHUX 3ampoNOHOBAHI BiAMOBIAHI MOMpPaBKH Y 3a-
KOHOZaBuy 0a3y YKpaiHu 1mono 3a0e3neueHHs 0e31eYHOCTi NPOAYKIii TBApUHHHUIITBA.

MeTo10 pod0TH OYyJIO ITOCIHIHKEHHS HASBHOCTII 3¢paHONy — CTUMYJISITOPA POCTY KYHHHUX Y SITO-
BUYHHI, SIKa HAJXOAUTh Ha 3a0iliHi 1iexu TepHomiabCehkoi i JIBBIBCHKOT 00J1aCTel Ta BCTAHOBUTH BILTHB
XOJIOAWIBHOTO 30epiranHs M'sica Ha 10ro BMICT.

Marepiaj i MeToau aocaigxenb. JlocmimKkeHHs M’ sca SJIOBUYUHA MPOBOAMIN TIpoTsroMm 2016-
2017 pp. Jns Bu3HAYCHHS KUTBKOCTI 3€paHOITy OyJIo BimiOpaHOo 3pa3ku M sca STIOBHYWHH, HA TIiATIpH-
emcTBax JIpBiBChKOI Ta TepHOMiNbChKOi 00nacTeil. BusHaueHHs 3epaHoy B M sCi IPOBOAMIM 32 JI0-
ITOMOT'00 TeCT-cUcTeMu i iMmyHopepMmentHoro aHamizy PIJJACKPUH® 3epanon (Art. No.:R3301)
(BupoOHHIITBO hipMu Ap-biodapm/R-Biopharm, Japmmrant, HiMmeuunna).

OcHoBHi pe3yabTaTu aociaigxenns. Ha pucynky 1 HaBegeHO MOCTIMIKECHHS 3 BU3HAYCHHS UyT-
JTUBOCTI MeToTy BusiBleHHs TecT-cucteMu PIIACKPUH® 3epanon.

I3 manux pucynka 1 BHIHO, IO YyTIAUBICTh TECT-CUCTEMHU CTaHOBUTH Onm3bK0 31,25 HI/KT (ppt).
BignoBigHo 10 3ampcy MPOTOKOIY MeKa BUSBICHHsI cCTaHOBUTH 220 HI/KT (ppt) 3epaHoiy, BpaxoBYIO-
4yn (akTop po3BeAeHHs 5 (Ipu O1TBIIOMY PO3BEACHHS, i 9ac 3aMOPOXKYBAaHHS 1 BHCOKHX KOHLIEHT-
parttiif 3epaHoiry).
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Puc. 1. lianazon BumipioBanb 3epanoay tect-cucremoo PIJACKPUH® 3epanoJ.

s BUSIBIEHHS HAsBHOCTI HAaJIXOMKEHHS Ha MepepoOKy M’sica i3 BMICTOM 3epaHoily HamH Oyio
JociipkeHo 25 mpob M’sica, BiiOpaHUX BiJ SUIOBHYMHM Ha M’siconepepoOHuX miampueMcTax: TOB
"M’ siconponykt MIIK" Teprominscskoro paiony TepHominbebkoi obmacti, MIT "Ilrait" Ilycromu-
TiBChKOro paitony JIbBiBchbKOi 00macTi, T30B "Ilyctomutu M’sco” IlycToMuTiBChKOTO pationy JIbBiB-
cekoi obunacTi, [II1 "®enopis" TepHominbebkoro paiiony TepHominbcskoi obmacti, IIIT "IlTammnk”
TepHominbceKoro paiiony TepHominbebKoi obnacTi. PesynbraTu qocmimkeHs HaBeAeHo B Tabmumi 1 Ta
Ha PUCYHKY 2.

Tabauysl — MOHITOPUHT M’SICHOI CHPOBMHH Ha BMICT 3epaHoJy, n=25

.. . Kinmpkictb KinpkicTh
Binibpano Ha mociiKeHH 2016-2017 p.p. HOSUTHBHEX P0G HeraTHBHUX MPOG
Bceporo 3paskis 25 8 17

Sk mokasytoTs gaHi (Tabm. 1 puc. 2), KUIbKICTh MO3UTHBHUX MPoO cTtanoBmia 36 %, a HIXKUYE MEXi
BusiBeHHs 3epanony 0,062 MKr/kr, To0TO HeraTuBHUX — 64 %. Takoxx BUSIBIEHI IPOOH, B IKUX BMICT
3epaHojly OyB HIKYMM MEXI I[bOI0 METOIY — 1€ BKa3ye Ha Te, L0 3TiJHO 3 YyTIUBICTIO METOAY Il
npoOu BiJHOCHMO 10 HETaTUBHHX, TOOTO 3epaHon BiacyTHii. [IpoTe Oynu BusBIeHI mpoOH, B SKHX
BMICT 3epaHoiy OyB BHCOKHi. Tak, BUSBJICHO /Ba MiANPUEMCTBA 3 HAUBHUILUM BMICTOM 3€paHONy: L€
— stmosuanHa MIT "Ilnaii" — smoBmumna I, ta II1 "demopis” — smoBmunHa I1.

TakuM YMHOM TOCIIPKECHHS BUSBIIIN HaIXOJUKEHHS Ha IEpepoOKy M’sica sSTIOBUYUHH, K€ MICTHTh
TOPMOH CTUMYJIIOBaHHS IPUPOCTY >KUBOI MacH — 3€paHodl.

BpaxoByrouu Te, 1110 NUTaHHS HAasBHOCTI 3aJIMIIKIB TOPMOHAJIBHUX IIpENapaTiB y XapyoBUX IPO-
IyKTax HaJ3BUYAHO aKTyalibHE, Iepell HaMH IocTana npobiema, sIKk 3HU3UTH KUIBKOCTI 3epaHoITy y
M’sici. JJ1st mporo Oylio JOCHiKEHO BIUIMB OXOJIO/KCHHS 1 3aMOpPOKYyBaHHS Ta TEPMiHIB 30epiranHs
M’sica Ha KUTbKICHUH BMICT 3epaHoiry. ToMy M’sICO 3 MANPHUEMCTB, B IKOMY BUSIBHJIM BHCOKI KOHLIEHT-
partii 3epaHoITy HiaIaay HOJaNBITAM JOCIHKCHHIM.
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Kinbkicts gociimpkennx npob m’sca, %

Puc. 2. BusiB/leHHS HO3UTUBHUX P00 HA BMICT 3epaHOJIy Y SUIOBHYMHI

Jlist bOTO Ha IMEPIIOMY €Talll YaCTHHY OAHI€l 1 TIET 5k MPOOH OXOJIOKYBAIN 1 BUTPUMYBAJIU 3a
TemreparypH + 2...+ 4 °C B XOJIOIWIBHUKY POTATOM S5 Ai0 Ta BU3HAYa M BMICT 3epaHoity. Pesynbra-
TH JIOCTIUKEHb HABEACHO HA PUCYHKY 3.

OTllpo6a Ne 1  OIIpoba Ne2  BEIIpoda Ne3 ‘

12,5 12,6

,_.
~
|
—_
g
=)
—_
N
n

)

9,3

—_
(=]
L

Bwicr 3epaHoiy, MKI/Kr
o]
.

O ,4‘
BMicT 3epaHoIry 10 OXOJIOKEHHS Bwict 3epanomny micast 16 ro6oBoro
30epiraHHs

Puc. 3. Biuius 30epiranss si;IOBHYMHH B 0X0JIO:KYBAHOMY CTaHi
3a TemnepaTtypu + 2...+ 4 °C Ha BMicT 3epaHo.Iy.

Pesynbratu gocmimkeHb (puc. 3) BCTAHOBUIIM, 10 KUIBKICHUH BMICT 3epaHoJy micis 16—1000Boro
30epiraHHs SUIOBUYMHH B OXOJIOJDKEHOMY CTaHI HE MPU3BOAMTH JO HOT0 3MEHIIEHHS B M sci. OTxe,
METO]T OXOJIOJKCHHS JJISI 3HUKCHHS KUTHKOCTI 3epaHONy BUSBUBCS HEee()EKTUBHUM.

HactynmHuM eTamoM Hamux AOCTIIKEHb OyJIO BCTAHOBHUTH BIUIUB 3aMOPOXYBaHHS 1 30epiran-
Hs SUIOBHYMHU Ha BMICT 3epaHouy. J[is mporo mpoOu y SIKMX BUSBICHO BHCOKHW BMICT 3€paHOIy
MMiI1ay 3aMOPOKyBaHHIO 3a Temmepatypu —20 °C. 3pa3ku y SKUX BUSBJICHO 3¢paHOJ 3aMOPOKY-
BaJIM 1 JOCTIKYBaJIUCS 3a CXEMOIO B IIpoIleci 30epiraHHs: depe3 OJIWH MiCAIb, IMBTOPa, ABA Ta
TPH MICAII TICJISA MOYATKOBOTO JOCIIDKEHHA. Y Cl 3pa3ku 30epiraium B OKpeMUX KOHTEHHepax, 3a
OJTHAKOBHUX TEMIEPATypPHUX DPEKHUMIB, B OKpPEeMill MOpPO3WIBbHIN KaMmepi. Pe3ynbratu Jq0CIiKEeHb
HaBeIeHO B Tadaum 2.
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Tabmums 2 — luHamika 3MiHH 3epaHOJTy B 3aMOPOsKeHiil s10BHYMHI mijx yac 30epiranns 3a temneparypu -20 °C

Ne Yac 10oCIipKeHHs SUIOBUYUHU, MICSII Ymict 3epaHOiTy, MKI/KT
Ha nouaTky JoCiiKeHHs
1 SnoBuunna I 12,67+0,035
SlmoBrumHa 11 9,22+0,241
Uepes oIWH MICSIIb BiJl TOYATKY JOCIIIKSHHS
1 Snosuunna I 10,60+0,18*
SInosuunna I1 7,5240,24*
Yepes 1,5 MicsIi BijJ MOYATKY JOCHTIHKCHHS
1 SInosuumnna I 9,78+0,061*
SnoBnunna 11 6,90+0,075*
Yepes 2 Micswi BiJl MOYaTKY JOCIIHKESHHS
1 SlnoBuunna I 9,62+0,111%*
SInmoBrumHa 11 6,59+0,2*
Uepes 3 micsini BiJ MOYaTKy OCHIIKECHHS
1 SInosuumnna | 9,32+0,33*
2 SInosuunna I1 6,54+0,16*

Ipumirka: *p < 0,05 — 10 MOYATKOBOI KITBKOCTI.

I3 nanux Tabnuili 2 BUIHO, 1110 MTOBHICTIO 3HU3UTH KUTBKICTh 3epaHOIy y M’ sici He BraeThes. [Ipote
HOTO KUTBKICTh 3HAYHO 3MEHIIIYETHCS B TIPOIIECI 3aMOPOKYBaHHs. Tak, SKIIO OXapaKTEepU3yBaTH 3MiHU
M’sica SUIOBHYWHU |, TO Yepe3 OUH MICAIb 3aMOPOXKYBAHHS 1 BiJl TIOYATKY TOCIHIIKEHb BMICT B M’ SICI
3epaHoily 3MeHIMBea Ha 16,3 %. Yepes 1,5 micsius KUIBKICTh 3epaHONly 3MEeHITYeTbesl Ha 22,8 %, 10
movarky mociimny. Yepes 2 micsri — Ha 24 % 1 uepe3 3 micsmi — Ha 26,4 %.

M’sico stmoBuamHHM 11 TaKoK XapaKTepU3yeThCsl 3MEHIIIEHHAM KiJTBKOCTI 3epaHoTy: depe3 1 MicsIh
BiJl ITOYATKY JOCHIIKEHHSI HOTO KUTBKICTh 3MeHImnacs Ha 18,4 %, uepes 1,5 micsus — va 25,1 % no
moyaTky gociiny. Uepes mBa Micsiili JOCHIHKEHHS KUTBKICTh 3€paHOITy, TIOPIBHSHO IO TIOYATKY JTOCIi-
Iy 3MeHIIIIacsa Ha 28,5 %, a yepe3 TpU MICAII BMICT 3¢paHOy y bOMY 3pa3Ky 3MeHIIHUBCS Ha 29 %.

Omxe, 3a pe3ysbTaTaMy JOCIIPKEHb BCTAHOBUITH, 1[0 3aMOPOXKYBAHHS M siCa TIO3UTUBHO BILTUBAE HA
3MIiHM BMICTy 3€paHoiy, TOOTO B IpOLECi 3aMOPOKYBaHHsI 1 30epiranHs JOCTOBIPHO 3MEHLIYETHCS HOrO
KiIbKiCcTh. Tak HaMOUIbII BUpa)keH] 3MIHHM BiAMiYaay Ha MOYaTKy IHPOLIECY 3aMOPOXKYBAHHS, a cCaMe uepe3
OJIH MiCsIb 30epiraHHs B 000X 3pa3kax. [Ipu bOMY KiJIbKICTh 3€paHOJIy 3MEHIIIMIIACS Y 3pa3Kax M’sca
stmouumaK | Ta Il Ha 16,3 1 18,4 %, BianoBimHo. [Iporec 3HMKEHHS KUTHKOCTI CIIOCTEPIraBcs i MpOTATOM
HACTYITHHX TiepioaiB uepes 1,5; 2 Ta 3 Micsiii 30epiralHs, Ipo Te 13 MEHIIIOK IHTEHCHBHICTIO.

ToMmy HaMU PEKOMEHIYETHCS MPOBOAMTH MOHITOPHHI, BUOIPKOBHH KOHTPOJIb Ta Bigdip M’sca
SUTOBUYMHU Ha M’ COTIEPEPOOHUX TiAMPUEMCTBAX NI BCTAHOBJICHHS [TOKA3HUKIB O€3IIEYHOCTI, a came
BMiCTy 3epaHoiry. s 3HKEHHS HOTO KiJTBKOCTI y BHUSBICHUX 3pa3KaXx HaMU MPOIOHYETHCS SIK albTe-
PHATUBHUIA METOJ 3aMOPOXKYBaHHs 1 30epiraHHs, He MEHIIE JBOX MiCSIIiB.

[IpoBeneHHSs MIAHOBOTO MOHITOPHHTY JAacTh 3MOTY BiJICTSXKYBATH 1 aHANI3yBaTH CUTYAILIO 1100
3epaHoy B YKpaini. Orxe, nmpobieMa XapaoBoi O€3METHOCTI Ta OIIHKHA MOTCHIIIMHUX PU3UKIB M’ sca
HaJ3BUYAIHO CKJIa/HA i MOTPeOye BHECEHHS BHMOT I[0JI0 KOHTPOIIIO IIbOTO CHHTETUYHOTO Mperapary
B HOPMATHBHI IIPABOBI aKTH YKpaiHH.

BucnoBku. 1. Bcranosmneno, mo B cepenaboMy 36 % mpo6 sSI0BHYMX TYII, MO0 HAAXOASTH Ha Tie-
PEPOOKY, MICTHIU CTUMYJSATOP MPUPOCTY MACU JKYHHHX CHHTETUYHUN CTUMYJISTOP-aHA0OJIK 3epa-
HOJI, TOOTO HMXKYE MEXI1 BUSBJICHHs 3epanoiy 0,062 Mkr/kr. BussieHi mpoOu, B AKUX BMICT 3€paHOITY
OyB HIKYHMM MEXi [IbOTOb METOAY — 1€ BKa3ye€ Ha Te, IO 3TTHO 3 YYTIUBICTIO METOJY IIi IPpoOH BiJI-
HOCHJIU JI0 HETaTHMBHHX, TOOTO 3€paHOJI BIACYTHIMH.

2. BusBieHo, 1110 3aMOPOKYBaHHS M’ sica TTO3UTHUBHO BIUIMBAE HA 3MIiHHM BMICTY 3epaHOITy, TOOTO B
MPOIIeCi 3aMOPOXKYBaHHS 1 30epiraHHs TOCTOBIPHO 3MEHIIYETHCS HOTO KUNBKICTh. Tak HaiOiibil BU-
pakeHi 3MiHM BiIMIYaJid Ha IMOYATKY MPOIIECY 3aMOPOKYBaHHS, a caMe depe3 OJMH MiCsITh 30epirants
B 000X 3pa3zkax. [Ipu bOMY KiIBKICTh 3€paHO/Iy 3MEHINMIACS y 3pa3kax M’sica suioBuuuaHu I Ta Il Ha
16,3 1 18,4 %, BignosigHo. [Iporiec 3HMKEHHS KUTHKOCTI CIIOCTEPIraBCs 1 MPOTITOM HACTYITHUX IMEpio-
niB uepes 1,5; 2 Ta 3 Micsii 30epiraHHsi, IPOTe i3 MEHIIOK IHTCHCHBHICTIO.

[lepcriekTHBH MOAAJIBIINX AOCTIIKEHDb MOJSAral0Th y PO3pOOIl METOMIB 3HMKECHHS KiIbKICHOTO
BMICTY 3€paHOJTy y SUTOBHYHHI MiJ] 4ac il XOJOAMIBHOTO 30epiraHHs Ta BHECEHHS 3MiH y 3aKOHOABUY
0a3y 0710 KOHTPOJTIO 3aIUITKOBUX KUTLKOCTEH 3epaHOy Y SUIOBUYHHI.

160



Haykosuit Bicauk BerepunapHoi meantinaw, 1’2018

CIHUCOK JIITEPATYPU

1. Kamenckuit A., Macnosa M., I'pap A. Topmons! npasst mupom. [lomymsipras enpokpunosnoris. M.: ACT-IIpecc
Knura, 2010. 192 c.

2. Kononenko, T.I1., Bypkun A.A. [lepcrekTHBBI HCTIOIB30BAHUS METOIUUECKON cxeMbl "dKkcTpakiusa UDA" nis ompe-
JIeTIeHHsT MUKOTOKCHHOB B KOpMax. Te3. TOKI. MeXIyHap. HaydH. KoH®. [IpobiaemMbl BeTepuHapHON CaHUTApUH, TUTHEHBI U
skonoruu. M. 2004. C. 144-145.

3. Mensrnuyk C., I'onuap P. Besneuni npoxykru — ymoa COT. Arpocekrop. 2007. Ne 9. C. 1-5. 127.

4. Octposckas A. B. CoxepxaHrne ropMOHAJIBbHBIX CTHMYISITOPOB POCTAa B MSICE M YCOBEPIICHCTBOBAHHE METOA HX
ompezaeneHus: aBToped. auc.... kaua. ouon. Hayk. Mocksa, 2004. 20 c.

5. Christie W. W. Triacylglycerols Part 2. Biosynthesis and Metabolism. AOCS Library. 2010.

6. Galbraith H. Hormones in international meat production: biological, sociological and consumer issues. Nutr. Res.
Rev. 2002. Dec; 15 (2). P. 293-314.

7. Jilicher B., Gowik P., Uhlig S. Assessment of detection methods in trace analysis by means of a statistically based in-
house validation concept. Analyst. 1998. P. 120-173.

8. Stephany R. W. Hormonal growth promoting agents in food producing animals. Handb Exp Pharmacol. 2010. Vol.
195. P. 355-367.

REFERENCES

1. Kamenskij A., Maslova M., Graf A. (2010). Gormony pravjat mirom. Populjarnaja endokrinologija. [Hormones rule
the world. Popular endocrinology]. M.: AST-Press Kniga. 192 p.

2. Kononenko, T.P., Burkin A.A. (2004). Perspektivy ispol'zovanija metodicheskoj shemy "jekstrakcija IFA" dlja opre-
delenija mikotoksinov v kormah [Prospects for using the method of "extraction of ELISA" for the determination of mycotox-
ins in feed]. Tez. dokl. mezhdunar. nauchn. konf. Problemy veterinarnoj sanitarii, gigieny i jekologii. pp. 144-145.

3. Mel'nychuk S., Gonchar R. (2007). Bezpechni produkty — umova SOT. Agrosektor. [Safe products - WTO condition.
Agricultural sector]. No. 9, pp. 1-5.

4. Ostrovskaja A. V. (2004). Soderzhanie gormonal'nyh stimuljatorov rosta v mjase i usovershenstvovanie metoda ih
opredelenija: avtoref. dis.... kand. biol. Nauk. Moskva [Content of hormonal growth stimulants in meat and improvement of
the method of their determination: author. dis ... Cand. Boil]. 20 p.

5. Christie W. W. (2010). Triacylglycerols Part 2. Biosynthesis and Metabolism. AOCS Library.

6. Galbraith H. (2002). Hormones in international meat production: biological, sociological and consumer issues. Nutr.
Res. Rev. Dec; 15 (2), pp. 293-314.

7. liilicher B., Gowik P., Uhlig S. (1998). Assessment of detection methods in trace analysis by means of a statistically
based in-house validation concept. Analyst. pp. 120-173.

8. Stephany R. W. (2010). Hormonal growth promoting agents in food producing animals. Handb Exp Pharmacol.
Vol. 195, pp. 355-367.

OneHka Msica FOBSAHHBI HA HAJTHYHE 3€PAHOJI - CTHMYJISITOP POCTA KBAYHBIX 1 BJIHSIHHE TeXHOJOTHU XPaHEHUS
Ha ero cofiep:kaHue

Canara

Lensto paGoThI OBLTIO MCCIENOBATH HATMYKME 3€PAHOI - CTUMYJIATOPA POCTA KBAYHBIX B TOBSIMHE, KOTOPask MOCTYyMaeT
Ha yOoiinble nexa TepHomnonbckoil u JIbBOBCcKOIl obnacTeil U onpenenuTh BIMSHUE XOJOAWIBHOTO XPaHEHUS Msica Ha €ro
coJepKaHue.

YcranosieHo, 9To B cpenHeM 36% npo0 roBsDKBHX TYII, ITOCTYIAIOIINX Ha IepepaboTKy, COJepKalll CTUMYIISATOP HpH-
pOCTa MacChl )KBauHBIX - CHHTETHYECKHH CTHMYIISTOpP-aHAOONUK 3€PaHoJ, TO €CTh HIDKE Hpenesia OOHapyKEHHS 3epaHoll
0,062 MKr / XT. YCTaHOBJIEHO, YTO KOJMYECTBEHHOE COJEPKaHUE 3€paHO] B TOBAIMHE IOcie 16 CyTOUYHOTO XpaHEHUs IpH
Temneparype + 2 ... + 4 ° C B X0JIOJUIbHUKE HE MPUBOIUT K €ro yMeHbIIeHUI0. [l03ToMy, MeTO OXJTaxIeHUS I CHIKE-
HHS KOJIMYECTBA 3ePaHOJI OKa3aics HeaQHEKTUBHBIM.

[IpoBeneHs! nccnenoBaHus MO ONpPENeNICHUI0 BIMAHUS 3aMOpauBaHus pu Temieparype -20 °© C u cpoka XpaHSHHUs TOBSAIU-
HBI B TeUeHUE 4 Mec. Ha COAEP)KaHHe 3ePaHOI. Y CTAHOBJIEHO, YTO MOJNHOCTBIO CHU3UThH KOJMYECTBO 3€PaHOIN B MACE HE yHaeTcs,
OJIHAKO €r0 KOJMYECTBO 3HAUUTENIHHO YMEHBIIACTCS B IIpOIecce 3aMopakiBaHmsl. Ecii oxapakrepn3oBaTh H3MEHEHHS Msica TOBSI-
JWHEI | TpynImsl, To Yepe3 MecsI 3aMOPaKUBAHIS OT Hadasla HCCIENOBAHMI, CONEpKaHNE 3epPAHOI B Msice yMeHbIImIcs Ha 16,3%.
Uepes 1,5 Mecsina KOJIIMYECTBO 3epaHoi yMeHbLIMIach Ha 22,8%, 1o Havana omnblta. Yepes 2 mecsina Ha 24% u yepe3 3 Mecsina Ha
26,4%. Msico roBsiuHs II rpymImel Takke XapaKTepH30BaJoch YMEHBIICHHEM KOJIMUYECTBA 3epaHoi depe3 1 MecslIl rmocie Hadaia
HCCIIeIOBAHMS €r0 KOJMYECTBO yMEHbIIIoch Ha 18,4%, yepes 1,5 mecsiua Ha - 25,1% k Hauamy ombita. Uepes 1Ba Mecsla Hccie-
JIOBaHMS KOJIMYECTBO 3€PaHOJI, 0 CPABHEHMIO C Hayasla OIbITa yMEeHbIIMIACh Ha 28,5%, a yepe3 TP Mecsila CoIepyKaHKe 3epaHoi
B JAaHHOM 00pasiie yMeHbIMIcs Ha 29%. [Is CHIKEHUsT KOJIMYECTBA 3¢pPaHOi B TOBSIIMHE MPEIUIOKEH ATbTEPHATUBHBIN METON -
910 3aMopaxkuBanue 10 - 20 © C 1 XpaHEeHHs He MEHee IBYX MECSLIEB.

HWrtak, pekoMeHAyeTCs MPOBOIUTH BHIOOPOUHBIN KOHTPOIIb U OTOOp Msica TOBSIMHBI Ha MsiconepepabaThIBAIONIUX MPEa-
NPUATHSX JUISL YCTAHOBJICHHS TT0Ka3aTeIel 0e30I1acCHOCTH, 2 IMEHHO COZEPIKaHMs 3ePaHOL.

KnroueBble c10Ba: TOBIIUHA, CTUMYJISITOP POCTA, TECT-CUCTEMA, 3€PaHOJI, 0€301IaCHOCTb, 3aMOPAKUBAHUS, XPaHEHHSI.

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 II 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 not-
ed at the beginning of the freezing process, namely, after one month of storage in both samples. At the same time, the amount
of zeranol was decreased in beef samples of I 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 stor-
age, 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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