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O. B. ITPIIIIEHKO,
10. M. HOBOKUIIBKA, xaH/11aT BeTepUHAPHUX HayK
Jleporcasnuii Hayko80-00CHIOHUE THCMUMYM 3 TABOPAMOPHOT OIASHOCMUKY MA 8eMe PUHAPHO-CAHIMAPHOT eKCRepmusiy.

TTOPIBHAJIbHA XAPAKTEPUCTUKA CYYACHUX METO/JAIB BUSHAYEHHA MIKOTOKCHUHIB

YV cmammi nHaseOeno pesynvmamu NOPIGHANLHOLO GUSUEHHS CYUACHUX MemoOi8 SUSHAUEHHS MIKOMOKCUHIGY 3epHi ma npooykmax iioco
nepepobK, AKi BUKOPUCIIOBYIOMbCA 8 JAbopamopiax Yrpainu ma kpait €8poneiicbkozo chiemosapucmed.

Kniouosi  cnoea:MikoOmoKkcuHu, 8UCOKOeeKmuena piouHHA Xpomamo2paqis, moHKouwaposea xpomamozpagis, imyHogepmenmuuii ananis,
BUCOKOCPeKMUBHA XPOMAMOMACCHEKMPOMEMpis

Psi1 3axBoproBaHs Jro/ieit Ta TBApUH 00YMOBJIEHI IIPUCY THICTIO TOKCHHIB IIPUPO/THOTO TI0XO0/LKEHHA-MIKOTOKCHHIB Y 3€PHI Ta IIPoLyKTax Horo
riepepoOKy. TOKCHHU IIPUPOTHOTO MOXO0PKEHHS MAalOTh HE MEHITY HeGe3IeKy Hik TOKCHHM XiMIYHOTO ITOXO/PKEHHSI.

3axBoprOBaHHS, 0OYMOBIEHI MIKOTOKCHHAMHY, SIK IIPABUIIO, HE MAIOTh XapaKTePHOI KIIHIYHOT KapTHHU a0o K MepebiraroTh 0€3CHMITOMHO
1 YCKJIQMHIOIOTHCSI BTOPUHHOIO MIKPOQIOPOIO, TOMY PeECcTPYIOThCS I THITIMMH JiarHo3aMH. 3HavHa KiTHKICTh MIKOTOKCHHIB Mae BijlaleHi
e(peKTH: TepaTOTeHHUI, MyTareHHui, eMOpIOTOKCHYHMM, KaHTleporeHHmi. [l HUX XapaKTepHOIO € IMYHOCYIIPECHBHA Mis Ta BIACYTHICTH
CEHCUOLTIRYIOUMX BIACTUBOCTEH [1].

Jlo Toro * Ie JMOCHTh XiMIYHOCTiMKI CIONYKH. IX IIPHCYTHICTL OOYMOBJIEHA HAagBHICTIO MIIENiI0 TOKCHKOTEHHOTO TIpHba, a
IIPOIyKYBaHHSIMIKOTOKCHHIB I10B’13aHE 31 3MIHOIO BOJIOTH Ta TEMIIEPATyPHOTO PEKUMY .

OcHOBHUMH 00’ €KTaMH 3a0py THEHHS MIKOTOKCHHAMHU € CLTBCHKOTOCTIONAPCHKAIIPOAYKINS 1, B IIEPIILY Yepry, 3ePHO, SKE MOKIMBE Ha BCIX
CTaJIsIX X BUPOITYBaHHSI, 30epiraHHs, TiepepoCKH 1 TpaHcTIopTyBaHHs| 1].

VYkpaiHa € JJOCUTh MOTYKHOIO arpapHOIO JIEPkaBoro, sIKa MOKe II0CTauyaTy 3€PHO Ha CBiM PUHOK Ta PHHKH KpaiH €Bporu. ToproenbHoO-
€KOHOMIYHI BITHOCHHH PI3HUX KpaiH IPHU3BOAATH JO TOTO, IO MEPerisIaloThes MaKCUMATHLHO JIOMYCTUMI PIBHI MIKOTOKCHHIB B CHPOBHHI
Ta TPOAYKI[{ POCIMHHOIO Ta TBAPHUHHOI'O ITOXO/KEHHS. llocTae IMTaHHS y/OCKOHATIEHHS METOJB BU3HAUCHHS MIKOTOKCHHIB 1 HayKOBOTO
OOTPYHTYBaHHS IX MaKCHUMAaIbHO-IOIYCTUMUX PiBHIB. Ile Oy/ie cpusTy BU3HAHHIO Pe3yJNIbTaTiB T1abopaToOpHUX JOCIIKEHDb Y PI3HMX KpaiHax,
a TaKoX TIPH3BeJie JI0 HeJOIYITeHHsT HesSKICHOI TPOAYyKITii B o6Ir YISl HACEIEHHS, HeIKICHIX KOPMIB JUTS TBApHH. BUTHITT TOUHMIT KOHTPOIDb Ta
HEJIOIYITIEHHST BMICTY MIKOTOKCHHIB B CHPOBHHI POCITHHHOTO TTOXOJPKEHHS IIPH3BOJUTL JOBUTOTOBICHHS OUIBIT SIKiCHOT mpoaykiiii. HaBiTh
HEBEJTMKUI BMICT MIKOTOKCHHIB B CHPOBHHI Ta IIPOIYKITL POCTUHHOTO TIOXOKEHHS € TOCUTh HecTaGUTHHUM, & iX KUTHPKOCTI MOYKYTh, B 3aJ1€3KHOCTL
B1J[ TEMITEpaTy PHO-BOJIOTOTO CTaHY, 3 YacOM30UIBITYBaTUCh. HasBHICTh MiKOTOKCHHIB, KPIM TOTO, TIPSMO TIPOTIOPITIAHO 3aJIEKUTh BiJ] IIPUCYTHOCTL
MITTENIIOT puba—TIpoayTieHTa MIKOTOKCHHIB.OcOGIUBICTIO HeGE3MEeKH MIKOTOKCHHIB U 37I0POB’ Sl JTIO/HU 1 TBAPHUH € iX 3[aTHICTh MPOSBIITA
JHIO B yIBTpaMiHIMATGHUX J[03aX, SKI HE MOKIMBO BUSIBUTH 3a JIOIIOMOTOIO HU3BKO Uy TIUBUX MeToAiB[1]. Och HoMy BasKIMBO PO3poOIsITH Ta
BHUKOPHCTOBYBATH GBI Uy TIIMBI METOY aHATI3Y, IO JACTh MOMIHBICTH BHSBUTH HAMMEHITI KITHKOCTI MIKOTOKCHHIB.

Mertoro poGoTn GyI0 MOPIBHSIHHS Yy TAUBOCTI, CIETU(IUHOCTI, TOUHOCTI CYYacHUX Ta JABHO BIIOMIX METOJIIB BHSBIICHHS MIKOTOKCHHIB, SIK1
BUKOPHCTOBYIOTHCS Ha CHOTO/THIINHII Yac. BcTaHOBIEHHS BUMOT JI0 METO/IIB BU3HAYCHHS MIKOTOKCHHIB.

Tluranus BUSBIEHHS MIKOTOKCHHIB PO3TIIIACTHCS BXKE JOCUTH JABHO, a OTXKE ICHYIOTH 1 6arato MeToiB. OfHI BUKOPUCTOBYIOTH JUIS
CKPUHIHTOBOTO aHami3y (ToHKomapoBa xpoMmarorpadis-TIIIX, imyrodpepMenTHuitaHati3-IDA), iHIT TS MATBEPHKEHHS (BUCOKOe(heKTHBHA
pimuHHA XpoMartorpadis 3 GIyopecIieHTHIM JeTeKTyBaHrsIM-BEPX, pimHa MacciektpoMerpis-L.S-MS). BigmmoBiHo 10 T1U1el BUKOPUCTAHHS
JIaHHI METOJIM MAarOTh CBO{ HEJIONIKY, TIepeBary Ta Me ki BU3HAUCHHS, SIK1 HeoOX1THO BPaxOBYBaTH IIPH BUOOPI METOTy aHaTi3aMIKOTOKCHHIB.

Tabnuys 1

IlopiBHsIIPHA XapaKTEPUCTHKA YYTIMBOCTi METONIB BU3HAYEHHS MiKOTOKCUHIB.

Mexa KiIbKiCHOTO BI3HAYEHHS, MI/KT
IIponyknist MIP*, mr/kr
THIX IPA BEPX LS-MS
1 2 3 4 5 6
3eapaJieHOH
Kombikopmu 2003005[%? 0,02-0,04 0,02 0,008-0,05 0,025-0,5[7]
3eDHo 1,0-3,0[4]
P 0,176] 0,02-0,04 0,02 0,008-0,05 0,025-0,5[7]
(KyKypy/L3a, OBEC) 2.0.3.0[5]
T-2 ToxkcuH
Kombikopmu 0.2-0.25(2.3 ] 0,1 0,06 - 0,005-0,1[8]
3epHO 0,1-0,2[4]
(KyKypy/I3a, 0BeC) 0,06[6] 0,1 0,01 - 0,005-0,1[8]
DyMOHI3UH
. 5.,0[6]
KomGixopmu 5.0-50[5] - 0,07 - -
5,0[6
3epHO (KYKypy/3a) 60 0[[ 5]] - 0,07 - -
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1 2 3 4 5 6
JeoxcuniBasieHon
. 1,0[2,6]
KomGixopmu 0.2:5.0[2.5] 02 0,1 0,3 -
3epro 0,5-2,0[4]
- pga 0860) 1,0[6] 02 0,1 0,35 .
KyKypynsa, 8.0-12[5]
Oxpartokcnn A
. 0,005[6]
Kombikopmu 0,05-0.1[5] 0,01 0,0006 0,00008-0,0001 0,0025-0,05 [9]
3epHO 0,005[6]
(KyKypyJ138, 0BeC) 025[5] 0,01 0,0006 0,00008-0,0001 0,0025-0,05 [9]
Adnaroxcun Bl
. 0,025-0,5'[2]
Kombikopmu 0.0027[6] 0,001 - 0,00005 0,001-0,02[10]
3epHoO 0,005-0,17[4]
(kyKypyJ13a, 0BeC) 0.0027[6] 0,001 - 0,00005 0,001-0,02[10]

Hpunmimra: *MIP-maxcumansuo-donyemumuii piees

Taxuit Meron, sk ToHKomapoBa xpomartorpadis (TIIX) mac Bemuke posmoBcropkeHHs. AHamiTiHuHa TITX € CKpUHIHTOBUM, SIKICHUM
METOJIOM aHalli3y peyoBUH. HeoOXifHO maM’STaTy, 10 1HTEHCUBHICTD KOIBOPY IUIIM € JOCUTh IIPUOIHU3HOIO KUIBKICHOIO XapaKTUPHUCTHUKOIO.
TakaoriHKaMO>K/IMBa IIPH BUKOPUCTAHHIY HIBEPCAITLHUXIIPOSIBHUKIB, TO[1IETEKTYBAHHS [TPOBOIUTHCS B3y alTbHOAG0 3a IOIIOMOT OO ICHCHTOMETA.
ToumicTs aHaTI3Y 3aTKUTD BiJ] TUCTOTH PEAKTHBIB, KBaTipikartii paxiBIi, OCKLTHKU BaXIMBE B13y AIbHE CIPUUHSTTSL. | [ef MeTO JTBUKOPUCTOBY €ThCS
B 1a00paTopisiX, SIK abTep-HaTHBHUM METO/| BU3HAUECHHS MIKOTOKCHHIB.

Imynodepmentamii Mmetox (IPA) € TOCUTH Ty TIIMBAM MPH JOCUTH HI3HKUX KOHITEHTPAITISIX OCKUTHKH IPYHTY€EThCS Ha B3a€MOJIii aHTUT€HY-
MIKOTOKCHHY 3 aHTUTUIOM. OIfiHKA peakIlii IpOBOJINTHCS aBTOMATIYHO Ha CIICTabHIN arapaTypi, o JO3BOILIE CTAaHAAPTA3YBATH I1i METOIH.
Ile CKpHHIHTOBHIT METOJ, IO JO3BOISIE 32 KOPOTKUM TEPMIH IMPOBECTH JOCTIHKEHS BEMHKO! KUTHKOCTI 3paskiB. € JOCUTH CIIEIMQpIUHIM,
BHUCOKOYY TIIMBUM METOJIOM, 3 BIECOKHUM BIJICOTKOM BIITBOPIOBAHOCTI, TIPO IO CBiTUATh MIKITIaG0PaTOPHI MOPIBHSIIHHI TOCTKEHHS Ta 3G17KHICTh
Pe3yIbTATIB B MOPIBHSHHI 3 1HITIAMA BUCOKOTOYHUMHI METOTAMI.

Merop pimmanoi xpomaTorpadii(BEPX) 3 dryopucIieHTHIM ATEKTOPOM BUKOPHUCTOBYIOTD, SIK ITiTBEPKYBATHHIN METO] BU3HAUCHHS
MIKOTOKCHHIB. Sk crioci6 aHamizy, BEPX BxouTh 10 cKitamy rpyIH METOIIB, SIKa, 3BAKAIOUH Ha CKIIaIHICTh JOCTIPKYBAHUX 00’ €KTIB, BKITIOUAE
TIOTIEpe THE PO3UICHHS BUXITHOI CKIAMHOI CYMINM HA BIIHOCHO IPOCTI KOMIOHEHTH. CydacHi MOMKIHMBOCTI JIO3BOJISIOTh BUKOPHUCTOBYBATH
IMyHOA(IHHY XpoMarorpadiio I OUMCTKY 3pa3KiB, MO IPYHTYEThCS Ha YTBOPEHHI KOMIUTEKCY aHTUTCH-aHTHTINO. e miaBuUIye BifICOTOK
BIIYUCHSAHATITY 3 MPoGH, IO J03BOMsIE GBI TOYHO JSTEKTYBATUMIKOTOKCHH Ha mpwiafl. [lpuHim pi oi xpoMarorpadii MmomnsTae B
PO3IIUICHHI KOMIIOHEHTIB CYMIITIi, 3aCHOBAHOMY Ha BIIMIHHOCTI B PIBHOIIIHHOMY PO3IIOJIUII iX MiXk JBOMa (a3aMil, o He 3MINIYIOThCS, OJHA 3
SIKMX HepyxoMa, a iHima pyxoma. BiaminHoiooco6mmsictio BEPX e BukoprcTaHHsBHCcOKoTOTHCKY (70 400 Gap) i ApiGHO3epHUCTIX COPOEHTIB
(zazBryatt 3-5 MxM, 3apa3 7o 1,8 Mxwm). [le 103Bomse po3AUTITH CKIa IHI CyMITII PEUOBHH INBYIKO 1 TOBHO (cepeHii yac aHami3zysia 3 go 30 xB).
Merton nioTpeSye BUCOKOTOUHOTO 00I1a{HaHHS, KBaIi(QiKOBAHOTO IIEPCOHANTY, PeareHTiB 0coOIMBOI YMCTOTH. 3a JaHHUX YMOB aHalli3 IoTpedye
HEBEJIHMKOI KUTHKOCTI PEareHTiB, 3aTpaT Yacy Ta HaJac JOCUTh BUCOKUIM BIJICOTOK BIITYUCHHS aHATITY.

Meropn pimuHHOI Xpomato-mMac-ciekTpoMeTtpii (LC-MC) € omHuM i3 cydacHWX TIOPUTHMX METOJIB, SKUM IOEJHYE MOXKIMBOCTI
XPOMATOTPa(ITHOTO 1 Mac-CIIEKTPOMETPUIHOTO aHai31B. Mac-CieKTpoMeTpis Jjae HafKpari pe3yiIbTaTy, KoY Ipoda MICTUTh OJHY PEIOBUHY,
a xpomarorpadisi CTUKAeThCS 3 BEMUKUMU TPY THOIIAMH IIPU 1IEHTU(IKAI[I] KOMIIOHEHTIB CKIIQJHUX CYMIITIeH, TIepeyciM CyMIIe opraHiHIX
1 HEOPraHiYHUX CIIONYK, OJHAK € HalieheKTUBHIM METOIOM po3/iieHHs. [loeHaHHT MOKIMBOCTEHM Mac-CIIEKTpoMeTpii 1 xpomartorpadii y
paMKax €IHOT0 XPOMaTO-Mac-CIIEKTPOMETPUUHOIO METOTY JIa€ 3MOT'Y K JIeTeKTYBaTH, TaK 1 iIeHTU(IKYBaTH HEBEMK] KOHIIEHTpAIlii OpraHitHIX
CIIOTYK Y KOMIUIEKCHUX CyMIIlIax, IPUTAMaHHHUX, 30KpeMa, MIKOTOKCHHaM. MeTo 1 IpU3HauYeHUH /TS PO3B’ SI3aHHS CKIIAIHUX aHATITHYHUX 3a/1a4, a
caMe: IleHTUdIKari Ta KUTHKICHOTO aHATi3y CKIIAJHIX CYMITTeit HeBITOMIX CITONYK 3 UITKOIO 1IeHTH(DIKAITIEIO MOTEKYII CITOTYK, TOMY BBKAECTHCS
T ATBEPKYIOUMM METOIOM Y JOCTKEHHI MIKOTOKCHHIB.

MeTo 111 TOBUHHI BUGHPATHUCH BUXO/SUH 3 IX IIPAKTUHHOTO 3aCTOCYBAHHSL, aJle IlepeBara Halae Thesl METOIaM, K1 BalliloBaHi. PerimaMeHT KoMicii
€C 401/2006 BcTaHOBIIOE 3aralbHI KPUTEPIi, SKAM IIOBUHHI BIIIOBIATA METOIM aHATI3a, /U KOHTPOITIO PIBHS MIKOTOKCHHIB. KepiBHUITTBO /TS
PO3pOoOKH YHCITOBIX 3HAYEHb KpUTEPIiB edexTuBHOCTI pospobieno Komicieto CodexAlimentarius.

Tabnuys 2
Po3paxyHok 4unc/I0BHX 3HAUEeHb KpUuTepiiB edexruBHoOCTI[11].
PiBenn konnenrparrii Meska BH3HAYCHEHSE Tlokasuuk BI‘/I.]'Iy‘IeHHS[ Toamicrs TloBepHennst
(PK), mr/kr aHaJII3y (%)
>0,1 PK*1/10 PK*1/5 Bemmumna HorRat <2 80-110
- - -
<0,1 PK*1/5 PK*2/5 <22% (sa pisstrui Lopsin/ 60-115
Tomricona)
0,001 PK*1/5 PK*2/5 3a piBHsSHESIM [ opBina/ToMiicona 40-120

IHpumimia: I]i kpumepii MOJCyms 3aCmMocosyeamucs, Ko Memoou npoiuLIy ROGHY npoyedypy sameepocenia. IJo cmocyemves maxux
memodie, sk PCR ma Elisa, ona nux nosutnen 3acmocosysamucy inuiuii habip kpumepiie.

Merto/ MOBUHEH TPUMIHATHUCS JUIS BIITOBITHOT aHATITHMHOI METH TI0 BIIIOBLTHAM 3pa3kaM MPOIyKTiB aGo KaTeropissM mpoaykTiB. [lo Toro
K Mac GYTH BCTAHOBJIEHO, ITPH SKUX PIBHAX komrleHTpartiit (PK) Mae 3acToCOBYBATHCH METO/I, 1HITIMMY CIIOBAMH TIOBUHEH OYTH BCTAHOBIICHUIA
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niaras3oH 3HavYeHb.

Ja PK 20,1, miriMambHO gomycTuMuii tiantason cknanac PKE3CB , 3a imoBiprocTi 99%

Jlmst PK <0,1, MiHIM&ITBGHO JIOTTYCTUMII Jlialia30H CKIIafae PKiZCBBY 3a IMOBIpHOCTI 95 %

de CB -cmandapmue gioxunenns 6i0meopiocanoci.

Po3zpaxyHok Ta orliHKa BiJICOTKY TIOBEPHEHHSIAHATITY € YaCTHHOIO i ATBEPKEHHS IIPABUITLHOCTI BUGPAHOTO METOTY.

SxT10 HaIIOHATIFHUM 3aKOHOIABCTBOM HE BUMAraloThesl TIEBHI METOIM BU3HAUCHHS PIBHIB MIKOTOKCHHIB, TaGopaTopii, SKi akpeTUTOBaHI 3a
1SO17025, MoxyTh BuSpaTn Oy b-SIKHi METO/I, SIKITIO BUOPAHMIT METO] BIAIIOBLIAE HACTYIIHAM KPUTEPIIM:

Tabnuys 3
Kpurepii epexTuBHOCTI 17151 MeTOIiB BH3HAYEHHSI MiKOTOKCHHIB[ 12]
PiBeHb KoHIIeHTp anliii, MKI/Kr RSD, % 36ukmicts (precision) IloepHennst %
v RSD_, %
Adnaroxenn M1
0,01-0.05 PO3paxoBaria, Ak 0,66 x RSDR. SIK OTPUMAHO 3 PiBHSHES | opBira 00-120%
> 0,05 TIpY 3allIKaBIICHIA KOHIIEHTpallii 70 -110 %
Adnaroxennn Bl, B2, G1, G2
<1,0 50 -120 %
1-10 p°§;i§:§§;§&fﬂi§;2§§pﬂ SIK OTPHMaHO 3 piBHsHHS [opBila 70- 110 %
>10 80-110%
OxpaTokcnH A
<1 <40 <60 50-120
1-10 <20 <30 70-110
Tlatynin
<20 <30 <40 50-120
20-50 <20 <30 70 - 105
> 50 <15 <25 75 -105
HeoxcnniBasienon
> 100 — <500 <20 <40 60-110
> 500 <20 <40 70 - 120
3eapaJieHOH
<50 <40 <50 60 — 120
> 50 <25 <40 70 - 120
®dymonmsud Bl nin B2
<500 <30 <60 60 - 120
> 500 <20 <30 70-110
T-2 TokcuH
50 -250 <40 <60 60 — 130
>250 <30 <50 60 - 130
HT-2 Tokcun
100 — 200 <40 <60 60 - 130
> 200 <30 <50 60 - 130

Ipunmimka:3HaUEHHS 3aCTOCOBYIOTHCH sIK 1o B1, Tak 1 g0 cymu B1, B2, G1, G2.

— Mexa pusHauenns (detectionlimits) MeToIB, IO BUKOPUCTOBYIOTHCS HE BCTAHOBIEHI, OCKUIHKU 3HAYEHHS 30G1KHOCTI HAJAIOTHCS TIPH
3aIfiKaBIeHIX KOHIIEHTPAITISIX

—  3HaveHHs 301’KHOCTUPO3PaxXOBYETHCS 3 PIBHSHHL opBiIa, TO6TO:

RSDR = 2 (1-0,5 logC)

e

— RSD,-BimHoCHE cTanIapTHE BiIXKIIEHHS, PO3PaXOBaHE 3 PE3yJILTATIB, OTPMMAHKX 3a YMOB BiITBOPIOBAHOCTI [(SR/ 0 x100]

—  C - mokasnukkoHreHTpartii (to6to 1 = 100g/100g, 0,001=1 000 mr/xr)

e 3aranbHe piBHSHHS 3613KHOCTI, sIke OYJIO OTpHUMaHe, sSIK Hesalle)KHe BiJ[ JOCTIHKYBaHOT PEHOBUHY (aHATITY ) Ta MAaTPHIIL, alle BUKITIOTHO
3aJIeKUTh B1JT KOHIIEHTpAITii /Tt GLIBITIOCT] 3BUUAHIX METO/[IB aHaTi3y .

BucHoBkn.

1. Ilepen mpoBeieHHSIM 1aG0PAaTOPHOTO KOHTPOITIO 3a 3AIMINKaMH MIKOTOKCHHIB Y KOHKPETHOMY XapuoBOMY IIPOJIYKTi abo KopMaxX HeoOX1/[HO
BHUBUUTH MaKCUMATHHO-IOITY CTUMUH PIBEHb, MeXKy KUTbKICHOTO BU3HAUCHHS METOTY,, BIATIOBITHICTh METOY KPUTEPISIM €PEKTHBHOCTI.

2. JInst OTpUMaHHS KOHKY PEHTOCIIPOMOKHHX PE3yJIbTaTiB 1a00paTopHOTo JOCIIIKEHH HeoOXi JHE BUKOPUCTAHHS IT1ITBEP/LKYIOUMX METO/IIB
BHU3HAYCHHS PIBHIB MIKOTOKCHHIB.

CHucoK BUKOPHCTAHOI JIiTepaTypu:

1. BerepumapHa MIKOTOKCHKOIOTIST: HaBUanbHUM mociGHuK /[ lyxampkuit B. b., Xmemsumpkuit I, O., Botiko I'. B., Imenko B. JI.] - K.,
2010. —203c.

2. OOGOB'SI3KOBUI MIHIMATIFHUM TIEPETiK JOCTIIKEHb CHPOBUHH, TPOAYKIT TBAPUHHOTO Ta POCIMHHOTO IOXO/KSHHS, KOMOIKOPMOBOI
CHUPOBUHH, KOMOIKOPMIB, BITAMIHHHMX TIpeNapariB Ta 1H.., sSKI CIiJ IPOBOJWTHA B JEpKaBHUX Ta0opaTopisiX BETEPUHAPHOI MEVITMHU 1 3a
Ppe3yIbTaTaMu SIKUX BUIAECTHCS BeTeprHapHe cBiIoNTBO (P-2): 3a Ne549/9148 Bix 28.04.2004/ MinicTepcTBo 1ocTrIli Ykpainm. — Odir. Bua. — K.:
2004, — 44c.
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3. KowmbikopM MOBHOPAIIOHHUH IS citbebkoroctoaapenkol mrumi: JICTY 4120:2002. — [Ynmmmit Bix 2003-04-01]. — K. JlepxcTanmapt
VYkpainu, 2003. — 17 ¢. — ([lepxaBHuli cTaHJapT YKpaiHu).

4. Kyxypymsa. Texmiumi ymopu: JICTY 4525:2006. — [Yumrmit Bix 2007-07-01]. — K.: Jlepxeranmapr Ykpainm, 2007. — 18c. — (JlepkaBHuit
CTaHJAPT YKpaiHu).

5. Commission Recommendationof 17 August 2006on the presence of deoxynivalenol, zearalenone, ochratoxin A, T-2 and HT-2 and
fumonisins inproducts intended for animal feeding(Text with EEA relevance)(2006/576/EC)

6. BerepuHapHO-caHUTapHbIE IIpaBUiia oOecIieUeHHs Ge30IIaCHOCTH KOPMOB, KOPMOBBIX JI00aBOK U CHIPhS IS IIPOU3BO/ICTBA KOMOUKOPMOB:
B PENAKIMU IIOCTAHOBIICHU MUHHUCTEPCTBA CEIBCHKOTO XO34HCTBA M IIPOJOBOIbCTBUS Pecrybmmku bemapych 20.05.2011 Ne33— MuHCK,
2011.-34c.

7. 3epHo, 3epHOGOCOBI Ta MPOJIYKTH X IepepollieHHs. BI3HAUEHHS BMICTY 3e€apaleHOHY METOJOM PIIMHHOI XpOMaToMac-CIIeKTPOMETPIi:
JICTVY 4988:2008. — [Ymrrmit Bix 2009-01-01]. — K.: Jlepxkctammapt Yipainu, 2009. — 22 c. — (JlepkaBHuiA cTaHAapT YKPaiHm).

8. 3epHo, 3epHOGOOOBI Ta MPOAYKTH iX TiepepoCieHHsI. BusHaueHHS BMIicTy T2 TOKCHHY METOJOM PLIMHHOT XpoMaroMac-CIIeKTPOMETpii:
JICTY 4987:2008. — [Yemmmit Bix 2009-01-01]. — K.: Jlepxetanmapt Yipainu, 2009. — 22 c. — (JlepkaBHuii cTaHAapT YKpaiHn).

9. 3epHo, 3epHOGOOOBI Ta MPOIYKTH IX MepepoSiteHHs. BU3HAYEHHABMICTYOXPaTOKCUHY AMETOIOM PiIMHHOIXpOMaTOMAac-CIIeKTPOMETPIi:
JICTVY 4991:2008. — [Yrmrrmit Bix 2009-01-01]. — K.: Jlepxkctammapt Yipainu, 2009. — 20 c. — (JlepkaBHuiA cTaHAapT YKpaiHm).

10. 3epro, 3epHOG0GOBI Ta MPOAYKTH iX niepepobieHHst. BusHavyenus BmicTy adpmatokcuiBB1, B2, G1, G2 MeTo oM piIMHHOT XpoMaToMac-
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CPABHUTEJIbHASA XAPAKTEPUCTHUKA COBPEMEHHBIX METOJIOB OIIPEAEJEHUS MHKOTOKCHUHOB /
O. B. Ilpumienko, 10. M. Hooxwurikast

B cmamve npusedennvt pe3ynomamul CPASHUMENbHOL0 U3YUCHUSL COBPEMEHHBIX MEMOO08 OnpedeneHus MUKOMOKCUHOB 6 3epHe U NPOOVKMAX
ez2onepepabomxuy, UCHONb3YeMbIX 6 Nabopamopiax Ykpaunsl u cmpan Eeponetickozo coobujecmaa.

Kniouesvie  cnosa:  MUKOMOKCUHbL, — 8bICOKOIPPEKMUBHAR — HCUOKOCHHAA — XPOMAMOSpAGUs, — MOHKOCIOUHAR — XpoMamozpadus,
UMMYHOGDe PMEHMHbLT AHANU3, BLICOKOIPHEKMUBHAL XPOMAMOMACCHEKMPOMEMPUS

MODERN METHODS OF MYCOTOXINS DETERMINATION. (COMPARATIVE CHARACTERISTICS) / O. Prishchenko,
Y. Novozhitskaja

There are many human and animal diseases caused by the presence in cereals and its products of naturally occurring toxins - mycotoxins. These
toxins are not less dangerous than chemical toxins.

Diseases caused by mycotoxins mostly have not specific clinical picture or asymptomatic. Also such diseases are complicated by secondary
microflora and accepted as other diagnoses. Many of mycotoxins possess long-term effects: teratogenic, mutagenic, embryotoxic, carcinogenic.
They are characterize by immunosuppressive effect and absence by sensitizing properties.

In addition mycotoxins are quite chemically stable compounds. Their presence is due to the presence of toxigenic fungus mycelium and
production of mycotoxins associated with changes of humidity and temperature.

The main objects of mycotoxin contamination are agricultural products especially grain. Contamination is possible at all stages of production,
storage, processing and transportation of such products.

Today mycotoxins determining and scientific substantiation of its maximum permissible levels are actual problems. High quality products
production provided by precise laboratory control and prevention of contamination of raw materials. Specific hazard of mycotoxin action to human
and animal health is their ability to demonstrate the negative effect at low concentrations, which can not be detected by low-sensitive methods.
Therefore it is important to develop and use in practise more sensitive methods of determination.

The purpose of our work was to compare sensitivity, specificity and accuracy of modern and well-known detection methods for mycotoxins that
are used today. Installation requirements for methods determination of mycotoxins.

Question about detection of mycotoxins has been asked for some time and thevefore theve are many methods of its determination. Some of
them are used for screening analysis (thin layer chromatography, ELISA), other confirm results (high performance liquid chromatography with
Sfluorescence detection, LS-MS). Depending of aim all these methods have their advantages, disadvantages and limits of determination that should
be considered when we choose the method.

Such method as thin layer chromatography (TLC) is widely spread. Analytical TLC is a screening, qualitative method of substances analysis.
The intensity of the color stain is pretty approximate quantitative characteristic. Such an assessment is possible when universal developers are using
and detection is performing visually or by using densitometer. The accuracy of the detection depends on the reagents purity and qualification of
specialists because visual assessment is very important. In laboratories this method is used as an alternative method for mycotoxins determination.

ELISA method is based on the interaction of antigen to antibody and sensitive at low concentrations of mycotoxins. Evaluation of the reaction
is carried out automatically by special equipment that allows to standardize these methods. This is a screening method that allows to conduct
examination of numerous samples for a short time. This is quite specific, highly sensitive method.

The method of liquid chromatography (HPLC) is used as a confirmatory method for mycotoxins determination. As a method of analysis,
HPLC is part of methods that, given the complexity of the objects, includes the separation of complex mixtures on simple components. The modern
capabilities allow use immunoaffinity chromatography for purification of samples based on the formation of antigen-antibody complex. This
improves recovery of the analyte from the sample, which allows more accurate detect mycotoxin with the help of appliance. This method requires
sensitive equipment, qualified personnel and high purity reagents. At that rate, method needs small amounts of reagents, expenses of time and
provides a fairly high percentage recovery.

Liquid chromatography-mass spectrometry (LC-MS) is one of modern hybrid methods that combines chromatographic and mass spectrometric
analysis. Combining capabilities of mass spectrometry and chromatography under the single chromatography-mass spectrometry method allows
us to detect and identify of small concentrations of mycotoxins. This is a confirming method in the determination of mycotoxins.

BETEPVHAPHA BIOTEXHOINOIMA | 89



Methods should be selected based on their practical application, but priority is given to methods that arve validated. Commission Regulation
EC 401/2006 establishes common criteria to methods determination for mycotoxins. Manual for the development of numerical values is developed
by the Codex Alimentarius Commission.

The method should be used for appropriate analytical purposes or products categories. Moreover it must be established in which concentration
levels should be method apply. Calculation and evaluation of the recovery percentage are part of confirmation correctness of the selected method.

Keywords: mycotoxins, high performance liquid chromatography, thin layer chromatography, ELISA, LS-MS-MS.
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