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MocTaHoBka npo6nemu B 3aranbHOMY BUrnagi

Puba i pubonpoaykTu BigHOCATLCS 4O OCHOBHMX Ginko-
BMX NPOAYKTIB Xapy4yBaHHS NioauHu. ICTOpUYHO, BUPOBHMLTBO Y
ciepi akBakynbTypu Byno OAHUM i3 PO3BUHEHWUX CEKTOPIB YKpa-
iHCbKOI eKOHOMIKW. Haxarb, 3a 0CTaHHi 25 pokiB 3aranbHe BUpO-
BHMUTBO y chepi akBakynbTypu 3meHwwmnocs Ha 60 %. Imnopt
CTaB OCHOBHWUM [kepeniom 3abesneyeHHs NOTped HaceneHHs
YkpaiHu puboto Ta MOpenpoayKTamu.

AHani3 CBITOBWX PUHKIB Aia€ NiACTaBN CTBEPAXYBATH, L0
nonuT Ha puby NPOTAroM HACTYMHOTO AECATUNITTS 3poCTaTUME,
B MEPCEKTMBI OYIKYETBCA 3BiNbLUEHHS 3aranbHux 0bcaris BUpo-
BHMUTBa prbU NpnbnmMaHo Ha 15 %, NpKr4oMy OCHOBHOH Cknaao-
B0 30inbLueHHs obcsrie BUpobHULTBa Byae akBakynbTypa, a
LLOPIYHI TEMMK 3pOCTaHHA pubanbCcTBa MUWaTuMyTbes CTabinb-
Humu (0,3 %), B TOW Yac gK 3pOCTaHHS BUPOOHMLTBA NPOAYKLT
aKBaKynbTypu HeBnWHHO 36inbysaTMeTbes (5,3 %). 3poc-
TaHHS NOMUTY 36iNbLMTLCS FOMOBHUM YMHOM 3@ PaxyHOK KpaiH,
LU0 PO3BMBAOTLCSA, BHACNIAOK 3pOCTAHHS CTATKIB HACENEHHS Ta-
kux kpaiH (PoTiHa T. |., Bepesoscbkuit A. B. , MeTpos P. B. ta iH.,
2013, Auenko 1.B., boratko H.M., Bynrakosa H.B. ta iH., 2017).

YkpaiHa Bonogie yciMma HeobxigHumMKM nepegymoBamu
Ans TOro, Wob cTaTv OAHUM i3 TONOBHUX BUPOBHWMKIB MPOAYKLi y
rany3ai akakynoTypu. Y ManbyTHbOMY OYiKyeTbCs 30inbLUEHHS
BUPOOHULITBA TaKMX BUAIB pUO Ik COMOBI, TUNsNii Ta KOPOMOBI.

Mpobnemy 3abeaneyeHHs pubn kopmamu Crig po3s'sa3y-
BaTV NOPSA i3 3aKyniBneto i ii BMpOLLyBaHHsM. BupobHuLTBO Bria-
CHUX 3ePHOBWX KOMMOHEHTIB KOpMiB /151 pub 0bxoauThes rocno-
[apCTBY 3HAYHO JeLUeBLUe, HiX iX npuadaHHs.

3abpyaHeHHs NPoAYKLii CinbCbKOro rocnogapcTea Miko-
TOKCMHamMW € rnobanbHow npobnemoto: 25 % cBiToBOro BUPOL-

HWLTBA 3epHa ypaxeHo MikoTokcHamu, a 36 % BCix 3axBopo-
BaHb POCIMH | NPOAYKTIB, L0 30epiratoTbCsi NOB'A3aHO 3 Aieto Mi-
KOTOKCWHIB. MIKOTOKCUHM B KOPMax Npu3BOAATb TakuUX HeraTue-
HWX HaCMiZKiB, SIK 30iNbLUEHHS 3aXBOPIOBAHOCTI, MACOBI OTPYEHHS
CiNbCbKOrOCNOAaPCHKUX TBAPKH, NTULi Ta pubu. CTyniHb NposiBy
SKUX 3aNeXNTb Bif CTYNEHS 3apaxeHOCTi KOPMIB MIKOTOKCUMHaMMK,
a TaKoX BIKOBMWX, CTaTEBMX, BUAOBKUX 0COBNMBOCTEN TBAPHH, iX
cpisionoriuHoro cTaHy i pauioHy rogisni (dotiHa T. |. , Bepesoscs-
kui A. B. , Metpos P. B. Ta iH., 2013).

MiIKOTOKCMHM MaloTb BUpaxXeHi y CBOIX NposiBax MyTa-
reHHi, iMyHorenaToenpecaHTHi Ta KaHLeporeHHi BnacTuUBOCTI,
3MiHIOK4M CBOIO XiMIYHY CTPYKTYPY, BOHU B KIHLLEBOMY pPe3ynbTaTi
noTpannstoTe Yy NpoaykTM TBapuHHUUTBA (Kravchenko L.V.,
Galash V.T., Avren'eva L.T. Kranauskas A.E., 1989).

3a octaHHi 10 pokiB y CBITI KinbKICTb ypakeHux ¢y3apio-
30M napTiit 3epHa cknano: nwexuus — 59 %, gumiHb — 46 %, puc
— 58 %, Kykypynsa — 50 %. YABidi 3pocna ypaxeHHs 3epHa niue-
HWLi, pucy i KyKypydsu acnepriunamu i nediyunamu. CBITOBI
BTpaTy CinbCbKOroCrnoAapChbkoi NPOayKLji Bif ypaxeHHs TOKCIHO-
reHHUMK rpubamu i 3abpyaHEHHS MIKOTOKCMHamMK 3a ocTaHHi 10
pokiB 36inbLunnmncs B 9 pasie i gocsrnu $§ 22 mrpa. Ha pik [4].

Kopmu 3 HasiBHICTHO MIKOTOKCUHIB — IKEPENO MIKOTOKCH-
ko3iB pnb. MiKOTOKCMKO3W BBAXaKTCA OFHIEH0 3 FONOBHUX Npy-
YWH, WO MOXeE MPM3BOAMTY [0 3arubeni momnogi pubu, a Takox
iCTOTHOTO CMOBINbHEHHSI TEMMIB PO3BUTKY OB'EKTIB BUMPOLLY-
BaHHS, 3HWKEHHS KoediLieHTa BrogoBaHOCTi Ta pnbonpoayKTus-
HOCTi BOJOIM, a 3 YacoM i 1o MacoBoi 3arnbeni. barato nuTaHb
LIOAO KIiHIYHWX 03HaK, Nepebiry xBopob, naTonoroaHaTOMiYHMX
3MiH BCE LUe 3annLaTbCs HEAOCTILKEHUMM, NPO LU0 CBIAYUTDL
HepOoCTaTHS KiNbKiCTb HayKOBMX NMybnikawii NpMCBAYEHMX MIKOTO-
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KCUKO3aM CTaBKOBMX pub. AKTyarbHUMM TaKoX 3anuLLaloThes ni-
TaHHS BNAMBY MIKOTOKCUHIB Ha SKICTb Ta Ge3neyHicTb pubu Ta
prbONpPOaYKTIB i iX BNIMBY HA 300POB'S MOAWHY.

3B'30K 3 BAXNUBMMU HAYKOBUMM | NPAKTUYHNMHU 3a-
BAAHHAMU

PoboTa BiKOHYBanach, ik OKPEMUA PO3iN KOMMIEKCHUX
HayKoBMX JOCTIMKEHb Kacheapu BETCaHeKCnepTuau, Mikpobiono-
rif, 3ooriricHn Ta Besnekn Ta AKOCTI NPOLYKTIB TBAPWUHHULTBA
CyMCbKOr0 HaLioHanbHOMO arpapHoro YHIBEPCUTETY 3a TeMaTny-
HWM NNaHOM HayKOBO-4O0CHiAHOI pob0TI «CrcTeMa MOHITOPUHTY
METOZIB KOHTPOSO Ta BETEPUHAPHO-CAHITapHWX 3aX04iB, LWOA0
AKOCTI 11 6e3neku NpoayKLii TBApUHHULITBA NpK XBOpobax 3apas-
Hoi etionorii» (Ne gepxasHoi peectpadii 0114U005551, 2014—
2019 pp.).

AHani3 ocTaHHix gocnifgxeHb Ta nyo6nikauin

MiKOTOKCWKO31 — He3apasHi 3aXBOPIOBAHHS NIOAUHN, TBa-
PWH Ta pub, AKi BUKNMWKAOTHCS TOKCUHAMM MIKDOCKOMIYHUX Fpu-
6iB, SiKi BpaxatoTb BEMETYHOUI POCIMHU, XapyOBi NPOAYKTH, KOPMMU,
cupouHy. Hapasi onucaHo 300 pogie rpubis, ski npoaykytoTh
120 mikoTokcuHiB (KyuaH O., Ta iH., 2009).

MiKOTOKCMHM — NPOAYKTU XUTTERIANBHOCTI MiKpocKomiy-
HWX rpubiIB, SIKi BiAHOCSATb 40 rpynu 6ionoriYHo akTUBHKX peYo-
BMH, Pi3HOI XIMIYHOI NPMpPOaK, SKi MatoTb 3aranbHO NiasMaTnyHy
Lil0 Ha MBI KNITWHW. PaHille MOHATTS «TOKCUH» XapaKTepuay-
Banu Tinbku Ans cnonyk BinkoBoi Npupoay 3 aHTUreHHUMK Bnac-
TMBOCTAIMW. 3apa3 [0 HUX BiAHOCATb Pi3HOPiAHI MO XiMiYHOMY
cknagy cnonyku (6inku, HaniBLyKpK, KUCAOTK, CIUPTK), Aki 06’ea-
HYIOTbCSA MO XapaKTepHii BionoriyHin Aii Ha XuBY KNITUHY.

Barato gocnigHukiB BBaXatoTb, WO TOKCUHW MatoTb Ga-
raTo 3aranbHoro 3 aHTubioTukamu, ik no cneumdiYHOMY BRNBY
Ha OOMIHHI npoLecy opraHiamy, Tak i No yMoBaM iX YTBOPEHHS
rpubamm — npoayLeHTaMu. PisHNLS MiX HUMM, NO MKy aBTOpIB,
B TiM, L0 aHTUBIOTVKM NepeBaxHO AiloTb HA MIKPOOPraHiam, a To-
KCWHM - NepeBaHO Ha BeCb opraHiam. OpHak aesiki TOKCUHM (dy-
3apieBa KMUCoTa, TOKCUHM SIKOI BUKNMKAIOTb aneikito y noaen),
O[JHOYaCHO € aHTubioTKamu, a 6araTo aHTMOIOTUKIB LLIMPOKOro
cnekTpy Aii NeriumniH, natynix, ymaranii — € CUNbHO TOKCKY-
HWMW cnonykamu Ans TBapuH Ta niogen (Smalley E.B., 1973).

MIKOTOKCMKO3U XapakTepu3ytoTbCA HaCTYNHUMK O3Ha-
kamu: rpubu He NapasnTyioTb Ha XMBUX TKaHUHAX | opraHax TBa-
PWH; BiACYTHICTb KOHTari03HOCTI; LWBUAKONAMHHICTL Ta MACcoBICTb
NposiBY; OBDMEXEHICTb PO3MOBCIOMKEHHS; NICMS BUKMIOYEHHS 3
paLjioHy OTPYEHUX KOPMIB HACTaE OfyKaHHS.

MikoTOKCWHW, SIK NpaBuno, 6araTOKOMMOHEHTHI, a iX KOM-
MOHEHTU MaKTb Pi3HY XiMiYHY NPUPOJY — OPraHiyHi KUCNOTK, 1H0-
Ko3uau, CTepoiawn, Tepnexu, Nentuaw, ypaHu, TOMy BOHU Ma-
t0Tb HEOJHAKOBMI BNNNB Ha OpraHi3m. KpiM Toro B Mexax ofHoro
i TOro X camoro rpuba MoXyTb 3yCTPIiYaTUCh TOKCUYHI | aTOKCHYHI
LUTaMW, TaKOX B YMOBAX HABKOMNMLIHBOTO CEPEAOBULLA, MPU MiH-
NMBOCTI rpuBiB MOXYTb 3yCTpiYaTUCh BUAM, SKi BUAINSIOTL MiKO-
TOKCWHW OLHOTO YY1 AEKINbKOX BUAiB, 3 Pi3HOK TOKCUYHOK dieto
(Kyuax O., TaiH., 2009).

Came ToMy KniHiYHa KapTuHa NPY MIKOTOKCWUKO3aX pi3Ha i
3anexuTb Big pagy akTopiB: KOHLEHTpaLi i XiMiYHOi mpupoau
TOKCUHY; KINbKOCTi B KOpPMaXx; KiNbKOCTi OTPYTH, SKiil nOTpanue B
KopM; 0COBNMBOCTEN XMBOTO OpraHiaMy; ¢hisionoriyHoro craHy
OpraHismy.

KniHiyHi 03HaKM xapaKTepn3yoThCs LUMPOKAM CUMMTOMO-
KoMnnekcom nposBiB. OAuH i TOW e TOKCUYHUIA KOPM, B 3anex-
HOCTI Bi 4031 MOXE BUKIMKATK B O4HOTO i TOTO XX BUAY TBApUH
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cneumdivHi KniHivHi NposiBK Tak i Mano cxoxi. Kpim Toro Big pis-
HWX ABOX BMAIB rpnbIiB MOXHA OTPUMATM CXOXi KNiHIYHI NPOsIBY Y
TBapUH.

B 3anexHocTi Big xapakTepy i TpuBanocTi xsopobu ani-
MEHTapHi MIKOTOKCMKO3W MOXYTb ByTU rOCTpi Ta XpOHiuHi. B nep-
Lwomy Bunaaky Oyae cnocTepiraTCh KapTuHa roCTPOro OTPYEHHS!
3 netanbHUM nepebirom, B iHWOMY KapTiHa MEHLL BUPaXEHa.

MaTonorivHuin BB MIKOTOKCUHIB MOXe ByTu renatoTo-
KCUYMiA, HEMPOTOKCUYHUIA, ECTPOrEHUIA, HEPPOTOKCUYHMIA, aep-
MaTOHEKPOTUYHUIA, MPK FOCTPUX AOCTIaX MOXHA BIATBOPUTY 3a-
ranbHO TOKCUYHWIA BNAWB, @ B XPOHIYHUX — CrELMMiYHMIA BNIB Ha
Pi3Hi CUCTEMM OpraHiamy, Ae naTonorivHi nposisu byoyTb BUpa-
KEHi B Till CUCTEMM Sika MEHLL peakTUBHa.

Tomy rocTpi MikOTOKCWKO3M YacTiLL HOCATb 3aranbHuUi Xa-
pakTep MatoTb nepebir npotarom 2-3 Aid, 3 ABMLLAMM NOPYLLEHHS!
pobOTH LUITYHKOBO-KMLLIKOBOIO TPaKTY Ta TSKKMX HEPBOBMX PO3-
napis. XpOHiYHi MIKOTOKCKO3M CYNPOBOXYIOTLCA HEKPOBIOTMY-
HUMW NpoLiecamm, 3MiHaMn B cknai KpoBi Ta iH.

[JliarHo3 BCTaHOBIIOKTb Ha NiACTaBi KMiHIYHOT KAPTWHM 3a-
XBOPIOBAHHS BPaxoBYHOUN €ni300TUYHY KapTWHY, naTonoroaHa-
TOMIiYHi JaHHi, pe3ynbTaTy PO3TWHY TBapWH B KOMMNeEKCi 3 nabo-
paToOpPHUMU JOCTIIKEHHAMU, BKIIOYA0YM OPraHONenTUYHi Ta Mi-
KPOCKOMiYHI aHanian, NepeBipKy TOKCUYHOCTI, BULINEHHS YNCTUX
KynbTyp 3 NepeBipKOK TOKCUYHOCTI Ha nabopaTopHuX TBapuHaXx.
[Mpu BCTAHOBIIEHI AiarHO3y Chif BpaxoByBaTN CE30HHICTb NPOSIBY
3aXBOPtOBaHHs!. Y puby nposiBi MiKOTOKCMKO3IB MakoTb CBOI OCO-
BrveocTi (PoTiHa T. I., Bepesoscbkuin A. B. , Metpos P. B. Ta iH.,
2013).

Breplue 3axBoptoBaHHs 3 cumnToMamu renatomn ¢o-
peni giarHoctyBamm B 1933 poui B AHrmii, wo 6yno cnpuynHeHo
BXVMBaHHAM KopMy 3 BMicToM acpnatokcuHy (Marasas W.F.O.,
1969). AcdnatokcuHu y 6aBoBHAHOMY 6OpOLHi 6yB MpUYMHOK
CEpHO3HMX EKOHOMIYHNX 30MTKIB (Yepes pak nevdiHku, renatomu)
y copeni, BupoLLeHit iHkybaLieto y CLUA, nokw gocnigkeHHs He
BUSIBUIM IHTEHCWBHY YyTIMBICTb pangyHoi dhopeni [0 TOKCUHY.
MoLwmpeHi Hacnigku adnaTokcuko3y y pub BKMOYaTL crabkui
picT, b6nigi 396pa, aHeMilo, NOPYLUIEHHS 3rOpPTaHHS KPOBI, MOLLKO-
[PKEHHS! NEYIHKM, 3HWKEHHS IMYHHOI YYTNMBOCTI Ta 3BinbLUeHHS
cmeptHocTi (Lovell R.T., 1992).

[Hocnigruku Prasad et al. (1987) 3asHavatoTs, Wo nepe-
Aava achnaToKCuHy Yepesa TOKCUYHI 3aMMLLKN B pubi MOXeE BUSIBU-
TUCb MOTEHLUiHOK Hebesnekoto ans 3gopos's (Prasad B.N.,
Sinha B.K., AK. Sinha., 1987).

B pesynbTari gocnigxeHb Abdelhamid Ta iH. (1997), npu
3afaBaHHs pubi agnaToKCUHY 3 KOPMOM 3MEHLUWMOCH CrOXW-
BaHHS KOPMIB, MOKA3HWKN POCTY Ta BUKOPUCTAHHS KOPMIB Ta no-
KMBHUX peyoBuH. KpiMm Toro, JOCRIMKXEHHS nokasanu, Lo coM
OyB BinbLL CTiMKUM, HiX TURANIS 4O adnaTokcukoay. Mpu aHanisi
KINbKOCTi 3anuLLKiB achriaToKCUHY B M'SCi prbu BCTAHOBNEHO, WO
com MicTuB Binblue 3anuwKiB admaTokCuHy, HiX Tunsnis. Lie
MPW3BESNIO 4O BUCHOBKY, WO MeTaboniam achnaToKCUHy PisHM,
3anexHo Big sugis pub (Abdelhamid A.M.; Khalil F.F. and Ragab
M.A., 1997).

Hanbinblu paHHi nocunaHHs, 3HanaeHi B nitepatypi npo
BIMB (oy3apHNX TOKCKHIB Ha puby, - Le Ti, ski Bynu BusiBneHi Ha
pangyxHin dopeni (Salmo gairdnerii), npo siky 3ragysas Marasas
Ta iH. (1969 p.) (Marasas W.F.O., 1969). JocnigHukn BBOAUNM
TOKCUH T-2, oTpuMaHuii 3 F. tricinctum, 0o KOPMOBUX rpaHyn Ans
chopeni. [lopocna puba nepexuna roctpe oTpyeHHs T-2 TOKCU-
HOM B [103i 8 MI/KT, X04a TOKCUHI CUITbHO 3aLLKOZWIMN KULIKOBOMY
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TpakTy Ta pubi. IHWi JOCniAHWKN 3a3Haumnu, Lo npu 3acTocy-
BaHHi T-2 TokcuHy Ans openi B £o3i J1050 Bigmivanu cunbHi Ha-
OpsiKM Ta CKyNYEHHS piguHM B NOPOXHWHI Tina Ta 3a 04MMa, Kpim
BTPaTX Cnn3oBoi 060MOHKM kuweuHuky (Smalley E.B., 1973).
KpaBueHko Ta iH.(1989) mocnimkyeanu Bname T-2 TOKCHHY Ha aK-
TUBHICTb PepMEHTIB KCEHOOIOTMYHOrO 0OMiHY y Kopona. AKTUB-
HiCTb rnyTaTioH-TpaHcepasn NOMIpHO 3pocTana, B TOi Yac K
aKTWUBHICTb Ni3ocoManbHUX hepMeHTIB pisko 3pocna (y 2-11 pa-
3iB), @ aKTMBHICTb NTyXHOT chocchaTasu 3pocna y 2 pasm [9].

T-2 TOKCWH, BIANOBIAAE 3a 3HAYHE 3HUKEHHS POCTY, CyT-
TEBO 3HWKEHHS KOHBEPCii KOPMY, HEraTMBHO BMMMBaE Ha 3Ha-
YEHHS TeMaToKPUTY, HU3bKY XWBYYICTb Ta riCTONATONOrYHI aHo-
Manii WyHKka Ta HUPOK Yy Monogdi kaHanbHux comis (Manning
B.B., 2003).

[lesiki MiKOTOKCUHM MOXHa HENTpaniayBaTh, KLLO AoAaTH
B kopM abcopbeHTH. Po3pisHsAOTL 4Ba OCHOBHMX Kracy Takux ab-
copbeHTiB: rigpaTm30BaHi anioMocunikati KanbLito i HaTpito Ta
MoaMchiKoBaHI YacTUHKM apixaxis Sacchromyces cerevisiae.
Antomocunikatm gocute Jobpe CnpaBnstTbes 3 adnaTokcu-
HaMu, ane 3 iHWUMK MIKOTOKCMHaMK BUHMKaKOTb npobnemu. pi-
XIPKOBI NpenapaTy BNNWBaoTb Ha BiNbLUKIA CNEKTP MIKOTOKCHUHIB.
PeTenbHMX AoCnimkeHb Hi TOro, Hi iHWoro abcopbeHTy B pub-
HOMY KOpMi LLie He npoBoAnnK. Bigomi, ski abcopbytoTb MIKOTOK-
CWHK, HeOOXIOHO BMBUMTY Ha MpeaMeT iX B3aeMOgii 3 BU3HaYe-
HWAMM MiKOTOKCMHaMK Ta Bugamu pub. Tinbku Tak MoxHa Oyae
niaTpuMyBaTK CBOO eheKTUBHICTL Ta Beaneky. Y npoueci npuro-
TYBaHHSI KOPMIB BMKOPUCTOBYETLCA TEMNO, LUO 3HWKYE PiBEHb
BMICTy adriaToKCWHIB y kopMi. B ekcnepumeHTax Ha comukax,
SKMM JaBanu nna.aroyi Kopma 3 3apaxeHoi adpnaTokCUHOBOI Ky-
Kypy£3w, MpUroToBNEHOI Nig Aieto Tenna, piseHb BMICTy adnarto-
KCUHY 3HW3uBCs Oinblue Hik Ha 60 BigcotkiB. Panilwe pocni-
[KEHHS MOKa3anu, Wo nig Aieto Tenna adnaTokcuH posnaga-
€TbCs. Takox nicns Tennosoi 06pobku Ta B XOLi NPUrOTYBaHHS
KOPMIiB He3HayHoMy posnagdy nigfatoTbCH TakoX (PYMOHI3WH,
[OH Ta T-2 TokeuH [2].

MeTa gocnigxeHb

MeTolo Halmx gocnimkeHb Oyno BCTaHOBUTY PiBEHb 3a-
OpyOHEeHHs! MiKOTOKCUHAMW KOPMIB, BU3HA4NTM BNIMB MIKOTOKCH-
HIB Ha OpraHi3m koponis, AKICTb | 6e3neyHicTb pubu.

Marepianu i MeTogu gocnigxeHb

JocnimkeHHs NpOBOAMIM B NMepiog 3 TPaBHS MO XKOBTEHb
2019 poky. Matepianom gocnimkeHHst 6ynm npobu 3epHa Ta 3e-
PHOCYMILLElA, SIKMMK 3rofoBYBany puby B LIECTY CTaBKax, LU0 Ha-
nexatb MukonaiBebkit CenuwiHin 06’egHaHiin TepuTopianbHii
rpomagi Cymcbkoro paiioHy. Bigbip Ta nigrotoky npob kopmy
ANs JOCTimKEHHS 3aincHioBanu 3rigHo MocTaHosm KabiHety Mi-
HicTpiB Ykpainu Big 14 yepsHs 2002 poky, Ne833 «[lopsgok Big-
Bopy 3paskiB MPOAYKLi TBAPUHHOTO, POCAMHHOTO i BioTexHonori-
YHOTO NOXOZKEHHS ANs NPOBEAEHHS AOCIMKEHDY.

JlocnimxeHHst KOPMIB Ha TOKCUYHICTb Ta KiNbKIiCHUIA eKC-
NPec MEeToA BU3HAYEHHS T2-TOKCWHY, Cymu adpnaTokcuHis B1,
B2, G1i G2 nposogunu Ha 6a3i CymcbKoi perioHanbHoi aepxas-
Hoi nabopatopii AepxxaBHOi cryx6m YkpaiHn 3 nuTaHb 6e3neyHo-
CTi Xap4oBMX NPOAYKTIB.

ToKCHyYHICTL KOpMiB BM3Hauanm 6ionpoboto Ha iHdy3o-
piax Tetrahymena piriformis, 3rigHo ACTY 3570-97 [3].

[ns KinbKicCHOro excnpec BU3HaYeHHs cymu adnaTokcu-
HiB B1, B2, G1i G2 B 3epHi Ta 3epHOCYMiLLAX BUKOPUCTOBYBAMNM
TecT-cuctemn RIDASCREEN FAST Aflatoxin Ta TecT-cuctemm
RIDASCREEN FAST T-2 Toxin ans Bu3HaveHHsi T2-TokcuHy. Bu-
MipW NPOBOAMIM METOAOM MPSMOrO KOHKYPEHTHOrO iMyHodep-
MEHTHOrO aHanidy Ha nnaHwetHomy cotometpi RT-2100C npu
JOBXWHI XBUNi 450HM.

IxTionaTonoriyHi AOCHimKeHHs, JOCNIMKEHHS AKOCTI Ta
Besnekn pubm npoBogunu Ha Basi kadenpu BETCAHEKCNEPTU3M,
Mikpobionorii, 3ooririeHu, 6e3neku Ta SKOCTi NPOAYKTIB TBAPUHHU-
utBa CyMCBKOro HaLlioHanbHOro arpapHoro yHiBEPCUTETY 3a 3a-
ranbHO NpUIHATUMU MeToamukamu [6, AueHko |.B., Boratko H.M.,
Bynrakosa H.B. ta iH., 2017).

PesynbTaT BNacHUX AocnigxeHb

Ha Teputopii MukonaiBcbkoi cenuiyHoi 06’eaHaHoi Tepu-
TopianbHoi rpomaan CymCbKOro paiioHy po3TalloBaHO LWICTb
CTaBKiB, B AKUX YTPUMYIOTb puby, NepeBaxHo kapacs Ta kopona.
Puby rogytotb 1 pa3 Ha TuxaeHb. Kopmu, siki nepeBaxHo ckna-
[al0ThCs 3 BigX0fiB 3epPHOBKX (S4YMIHb, MILEHWLS), NOCTaYaloTb
micueBi doepmepu. Kopmu 36epiraioTb B HENPUCTOCOBAHUX NpK-
MilLieHHsIX. B kopmax My BigMiYanu HasBHICTb 3aMWLLKIB HEKOH-
JuuinHoro 3epHa, sike 6yno BubpakyeaHe npu cenapadii. Mpobu
3epHa He BigbupatoTb | nabopaTopHi AoCHiMKeHHS 3epHa He Npo-
BOAATD.

Kopmu BigBaHTaxyloTb Ha TPaHCMOPT Ta BMBO3SATb [0
CTaBkiB, BUCUNatoThb 3 bepera y BOAOMY, NPy LbOMY Maixe BCe
3EPHO 3aHYPIOETLCS Y BOAY, A€ CNOXMBAETLCS PUbOI0.

Bcboro 3a 03HaueHuin nepiog 6yno gocnimkeHo 19 3pas-
kiB kopmy. [pu opraHoNenTUyYHii OLiHLi 3epHa Ta 3epHOCYMiLLen
BCTaHOBMEHO, L0 Korip 3epHa OyB NpupogHii, 3anax y BCix 3pa-
3KiB MaB [esikui BIATIHOK NMICHABO-3aTXN0r0, AesiKi 3pasku Manu
03HakuW BpOoAiHHS Ta NMICHSABIHHS.

13 gaHnx Tabnuui 1 BUAHO, L0 BOAHI PO34NHM EKCTPAKTIB
3epHa Ta 3epHOCYyMilLeid AOCRIgHMX 3paskiB BUKNMKANM npunu-
HeHHs pyxy Ta 3arubenb ycix iHdysopii Tetrahymena piriformis
A0 60 xBunuH B 7 3paskax, Lie CBiguMTb NPO TOKCUYHICTb LiMX KO-
pmiB. Crabky TOKCUYHICTb BUSBNEHO B 11 3paskax AOCMIAHOMO
kopMy. [po BIACYTHICTb TOKCUYHOCTI CBIAYNNA aKTUBHICTb iHAY-
3opinn Tetrahymena piriformis, sika 3bepiranacs i yepes 1 roguHy
nicns 4ii BOGHWX eKCTPaKTiB 3paskiB.

Tabnuug 1

Pe3ynbTaTti BU3Ha4Y€HHA TOKCMYHOCTI 3ePHOBMX KOPMIB 3a JONOMOro iHdy3opin Tetrahymena piriformis

Ne 3/n Pyx iHdpy30piit i HasiBHICTb MOPGIOMOTIYHIUX 3MiH KinbkicTb 3paskiB CTyniHb TOKCMYHOCTI KOPMY
1 3armbenb ycix iHy3opii MpoTarom 60 XBUIMH CNOCTEPEXEHHS 7 TOKCUYHWIA KOPM
MopdonorivHi 3MiHM Ta YacTkoea 0 30% 3arnbenb iHdy3opi .
2 P A ° by3op 11 CNabOoTOKCUYHMIA KOPM
npoTsroM 60 XBUMMH CNOCTEPEXEHHS

Pesynbtatn BunpobyBaHb Ha iHdy3opii Tetrahymena
piriformis Hi4Or0 He rOBOPSATb MPO MPMPOZY TOKCWYHOCTI. [ns
aHaniay BMiCTy OCHOBHMX MIKOTOKCWHIB BUKOPUCTOBYBAIM KOHKY-
PEHTHUA  iMyHOdbepMeHTHUr  MeTod.  TecT  cucTema
RIDASCREEN FAST Aflatoxin, Ta Tect-cuctema RIDASCREEN

FAST T-2 Toxin BonogitoTb Bucokot yytnmsicTio 0,0017 mr/kr Ta
0,05 mr/kr BigNOBIgHO, WO Aarn0 MOXMMBICTb BU3HAYMUTW BMICT T-
2 TOKCHHy, cymm achnatokcunie B1, B2, G1i G2 B HaliMeHLLIN ix
KOHLIEHTpaLii.
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Tabnuug 2

Pe3ynbTaT aHanizy KopMy Ha HasiBHiCTb cymu adnatokcuHis B1, B2, G1i G2

Ne 3/n rpaHMqH.O RonycTiwit Rianasor B”M??ma"“ﬂ BusiBnenwii BmicT cymn acpnatokemtis B1, B2, G1i G2, mr/kr
BMICT, MI/KT KOHLIEHTpaLjiit, Mr/kr
1 0,025 0,0017-0,04 0_ 0.0017-0.25 20,025
2 0 3paskiB 12 3paskis 7 3paskiB

Ak BUAHO 3 JaHuX Tabnuui 2, Wo y BCiX focnigHuX 3pas-
Kax 3epHa i 3epHOCYMiLLEl BCTAHOBEHO HasBHICTb CyMu adna-
TokcmHiB B1, B2, G1 i G2. B 7 3paskax ix BMICT nepeBuLLye rpa-
HWYHO AOMYCTUMI KOHLEHTpaLlii.

B tabnmui 3 MmoxxHa nobaumth, o T-2 TOKCWH BUSIBIIEHO
B 16 3paskax, npu Yomy B 10 3 HUX BMICT OyB BULLMIA FPAHUYHO
J0nyCTUMOrO.

Tabnuug 3

Pe3ynbTati aHanisy KopMmy Ha HasiBHiCTb T2-TOKCUHY

Ne 3/n | TpaHW4HO [OMYCTUMWUIA BMICT, Mr/KT [lianasoH BMMiptoBaHHS KOHLIEHTPAL|ii, Mr/kT Businenuii BMicT T2-TOKCUHY, Mr/kr
1 0 0,05-0,2 >0,4
2 02 00504 3 3pasku 6 3paskin 10 3pa3kis

Y 10 3paskax 6yno BCTaHOBNEHO CYMiCHY HAsIBHICTb CyMM
acnatokcuHia B1, B2, G1i G2 1a T2-ToKCuHy, npy Yomy y 5 3pa-
3kax BMICT 060X TOKCMHIB NepeBuLLyBaB MaKCUManbHO AOMyc-
TUMI piBHi. Bigomo, Lo kombiHaLlis AeKinbkoX MiKOTOKCHHIB MOXeE
NPUBECTM [0 iX CMHEPriyHOI B3aEMOAIi, WO CNpUYMHUTL GinbLu
BUPAXEHWUN TOKCUYHMIA eDexT.

Haxarnb, BCTaHOBUTW MakCUManbHW BMICT Cymn adhna-
TokcuHiB B1, B2, G1 i G2 1a T2-TOKCMHY Byno He MOXINBO, TOMY

B NoZanbLUOMy HeobXifHO BUKOPUCTOBYBATH TeCT-Habopu 3 pis-
HWM Jiana3oHOM 34MTYBaHHS, TaK ik BUCOKOYYTNMBI Habopw Ans
BM3HAYEHHST MIKOTOKCUHIB YHEMOXITMBITIONTb BU3HAYEHHS 3 TOY-
HicTb 0 1 Mr/kr.

Mpn BM3HAYEHHI BETEPUHAPHO-CAHITAPHWUX NOKa3HWKIB
TYLIOK pubu, fika ypaxeHa MiKoTokCuHamu Byno oTpuMaHo Ha-
CTYMHi pe3ynbTaTty, ki HaBeaeHi B Tabnuui 4; 3a3HayeHi 3pasku
pnbK NOPIBHIOBaNM 3 HEYPAXKEHUMMU KOpOoMamu.

Tabnuugs 4
Bu3sHaueHHs BeTepuHapHO-CaHiTAapHMX NOKA3HUKIB KOPONa, ypaXeHOro MikoTokcuHamu, (n=10)

[ocnigxyBaHuii opraH a6o YacTuHa Tina HeypaxeHa (koHTponb) Puba ypaxeHa MiKoTOKCMHaMK

l'ycTuHa y Bogi ToHe ToHe

356pa HCKpaBp-qepBOHi, CNN3 TATYYMA, NPO30PUNA, HCKpaBp-qepBOHi, CNN3  TAMyYM,  NpO30pWi,
36pOBI KPULLKW TYro NpunsrakTh 376pOBI KPMLLKW TYro NpusrakTh

TNycka I'mapeHbka, 6rmckyya, BaxKo BUCMUKYETHCS Bnmckyya, BaxKko BUCMUKYETbCS

Wsian I'I.py>.|<Hi. Puba He 3rHaeTbCs. M'aco noraHo |_.|py)KHIiCTb 3HIDKEHa. M'aco nerko BiAAINAETLCSA B
BiAAINAETLCSA Bif KICTOK. KICTOK | pO3AINsAETLECS HA OKPEM MyYKM.

Ovi Bunykni, yucti Bunykni, yucti

Pot 3akputuin 3akputuin

Cnus MMpo3opwuit, 63 CTOPOHHLOTO 3anaxy IMpo3opwuid, Bif4YBaETLCS 3anax piyku

Hapani Hamu 6ynu BuBYeHi XiMiyHi BnacTMBOCTI M'sca
pubu: peakuis Ha nepokcugasy (beHsuonHoBi npoba), KinbKicTb
amiHo-amia4Horo asoTy, peakLuis 3 Midi cynbghaTtom, peakLis 3 pe-

akTueom E6epa, BU3HaueHHs HasiBHOCTI CIpKOBOAHHO, pH Ta pea-
Kuis 3 peakTueoM Hecnepa. PesynbTatit faHnx BOCTIKEHb M'S-
30BOI TKaHWHM Kopona HaBeaeHi B Tabnuui 5.

Tabnuug 5

®di3nko-xiMi4Hi NOKa3HUKK M’'sica Kopona, ypaxeHoro MikotokcuHamu, Mtm, (n=10)

IMokasHuk Hopwma Puba ypaxeHa MikoTokcuHamu
Peakujis Ha nepokcuaasy (beHsuauHosa npoba) - +
KinbkicTb amiHo-amiayHoro asoty mr/100r o 0,69 0,73+0,05
Peakujis 3 5% CuSOq - -
Peakujis 3 peaktnsom EGepa (amiak) - -
Peakujis Ha H2S - -
pH Jo6,9 7,0£0,3
Yucno Hecnepa o 1,0 1,2

lMpumimka: «+» — peakuis NO3UMUBHa; «+» — CYMHIBHa; «—» — peaKuis HeaamugHa;

Mpw ypaeHHi pubu MIKOTOKCHHaMU B M'SI3aX BUHMKaKOTb
npogykTv po3nagy Oinkie, Lo, cnpusie WBMAKOMY po3nagy Tka-
HWHHWUX ENEMEHTIB i NPU3BOANTL A0 LUBWAKOTO MCYBaHHS pubu.
AHaniayroumn 3MiHM BETEPUHAPHO-CAHITAPHUX Ta (i3NKO-XIMIYHNX
MOKa3HMKIB pubn NMpu MIKOTOKCMKO3aX, MOXEMO BigHECTW ypa-
XEeHy puby [0 KaTeropii CyMHIBHOI CBIKOCTI.

BucHoBku

1.Mpwn mocnimkeHHi 3epHa i 3epHOCYMilLe Ans rogy-
BaHHs CTAaBKOBOI pubm Byno BCTAHOBMEHO, LU0 i3 19 AOCTMKEHNX
3paskiB 36,8% 6ynu TokcuyHUMu, 57,9% — cnaboToKCUYHUMMU.

2.3a [OMOMOrol0  KOHKYPEHTHOrO  iMyHO(EPMEHTHOrO

BicHuk CymMcbKoro HaLioHanbHOro arpapHoro yHiBepcutety

aHaniay BUSIBNIEHO HasABHICTb Y BCiX AOCNIAHMX 3pa3kax Cymu adp-
natokcuHi B1, B2, G1i G2, B 7 3paskax ix BMICT nepeBuLLyBaB
rpaHNYHO JONYCTUMI KOHLEeHTpaLil, T2-TokCuH BuUsiBneHo B 16
3paskax, npu 4yomy B 10 3 HUX BMICT ByB BULLMI PaHUYHO AONY-
CTMMOTO.

3.Puba ypaxeHa MiKOTOKCMHaMM 3a OpraHONeNnTUYHUMM
Ta hi3nKO-XiMIYHUMM NOKA3HWUKAMW BigHeECEHa [0 pubM CyMHIBHOT
CBIXOCTI.

MepcnekTUBM NoganbLUMX AOCHIAKEHb

B noganbluomy nnaHyeTses po3pobuti MeToam AiarHoc-
TVKW, SIKi JagyTb 3MOry pobuTy OLiHKY A0BPOSIKICHOCTI KOPMIB B
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MonNbOBMX YMOBaX. TakoX MNaHyloTbCs po3pobuTh Ta Bnposa- | pubw.
OMTU NpenapaTtu Ans npodinakT kv Ta NikyBaHHS MiKOTOKCUKO3IB
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Assessment of the quality and safety of carpets with mycotoxicosis

Introduction. The article deals with the results of the mycotoxicological analysis of feed samples of pond fish. There were
found the T2-toxin and aflatoxins.The combined presence of aflatoxins B1, B2, G1 and G2 and T2-toxin was found in all samples of
fish feed. Was also studied the impact of combination of several mycotoxins on organoleptic and physico-chemical characteristics of
fish carcasses. Fish, affected by mycotoxins, can be classified to the category of doubtful freshness.

Materials and methods of research. The studies were conducted between May and October 2019. The investigated materials
were a large number of grain and grain mixtures, for feeding fish in six ponds in Nikolaevska settlement community of Sumy region.
Preparation of grain samples were made according resolution of the Cabinet of Ministers of Ukraine, June 14, 2002, No. 833 «The
order of the selection of samples animal, plant and biotechnological origin».

The studies of the toxicity and persistent T2-toxin and full amount of aflatoxins B1, B2, G1 and G2 are conducted on the basis
of the Sumy Regional Laboratory of Veterinary Medicine. Feed toxicity was investigated by bioassay on the Tetrahymena piriformis
infusorium used the DSTU 3570-97. The RIDASCREEN test systems were used to investigate the aflatoxins B1, B2, G1 and G2 in
grains and grain mixtures.

Ichthyopathological studies were conducted in the department of Veterinary and Sanitary Examination, Microbiology,
Zooghygiene, Safety and the Guality of Livestock Products of the Sumy National Agrarian University by the accepted methods.

Results of research and discussion. In the territory of the Nikolaevska settlement community of Sumy region there are six
ponds, in which hold fish, mainly crucian and carp. The fish are fed once a week. Feed mainly consists of grain waste (barley, wheat),
which is supplied by local farmers. Food is stored in unsuitable premises. In the feed we noted the presence of remains of substandard
grain, which was thrown out during separation. Grain samples are not sampled and laboratory tests are not carried out.

The feed is shipped by transport to ponds, dumped from the shore into a pond, immersed in to the water, where consumed by
the fish.

Totaly 19 samples of feed were examined during this period. Organoleptic evaluation of grain and grain mixtures revealed that
the color of the grain was natural, the smell of all the samples had a certain tinge of moldy-musty, some samples had signs of
fermentation and mold.

Aqueous solutions of the grain extracts and mixtures of the test samples caused a stopping of movement and death of all
BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTy
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Tetrahymena piriformis infusions up to 60 minutes in 7 samples, that indicates the toxicity of these feeds. Low toxicity was detected in
11 samples of experimental feed. The absence of toxicity was evidenced by the activity of Tetrahymena piriformis infusoriums, which
persisted for 1 hour after the action of aqueous extracts of the samples.

The results of the determination of the toxicity of grain feed using infusorium Tetrahymena piriformis.

To analyze the content of major mycotoxins was used competitive enzyme immunoassay. The RIDASCREEN FAST Aflatoxin
test system and the RIDASCREEN FAST T-2 Toxin test system have a high sensitivity of 0.0017 mg / kg and 0.05 mg / kg, respectively,
which made it possible to determine the content of T-2 toxin, the amounts of aflatoxins B1, B2, G1 and G2 in their lowest concentration.

The results of analysis of feed samples using the amount of aflatoxins B1, B2, G1 and G2

That in all samples of grain and grain mixtures was established the presence of aflatoxins B1, B2, G1 and G2. In 7 samples
its content exceeds the maximum permissible concentrations.

In 10 samples, the combined presence of aflatoxins B1, B2, G1 and G2 and T2-toxin was found, in 5 samples - exceeding the
maximum levels. It is known that the combination of several mycotoxins can lead to their synergistic interaction, which will have a more
pronounced toxic effect.

Unfortunately, it was not possible to determine the maximum content of aflatoxins B1, B2, G1 and G2 and T2-toxin, so further
test kits with different reading ranges should be used, since highly sensitive mycotoxin detection kits make it impossible to determine
up to 1 mg/ kg.

In the following research, we studied the chemical properties of fish meat: reaction to peroxidase (benzidine sample), amount
of amino-ammonia nitrogen, reaction with copper sulfate, reaction with Eber reagent, determination of hydrogen sulfide, pH and
reaction with Nesler reagent.

When muscle is damaged by mycotoxin, the products protein breakdown appears, which promotes rapid breakdown of tissue
elements and leads to rapid deterioration of fish. Analyzing changes in veterinary-sanitary and physico-chemical parameters of fish
affected by mycotoxicosis, we can classify the affected fish in the category of doubtful freshness.

Conclusions and prospects for further research.

1. During the investigate of grain and grain mix for feeding pond fish it was found that 19 samples were highly toxic and 36.8%
were law toxoc.

2. Using the competitive enzyme immunoassay the combined presence of aflatoxins B1, B2, G1 and G2 and T2-toxin was
found in all samples

In 7 samples its content exceeds the maximum permissible concentrations. T2-toxin was found was found in 16 samples, and
in 10 samples its content exceeds the maximum permissible concentrations.

3. Fish affected by mycotoxins for organoleptic and physico-chemical characteristics can be classified to the category of
doubtful freshness.

Key words: feed, carp, mycotoxins, mycotoxicosis, aflatoxins, T-2 toxin, enzyme immunoassay, quality, safety.
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