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The procedure of the mycotoxins determination in wheat grain was developed by L C-MS/MS using modified QUEChERS
sample preparation. The method of simultaneous determination of six mycotoxins (aflatoxin B1, aflatoxin B2, aflatoxin
G1, aflatoxin G2, T-2 toxin and zearalenone) in wheat grain was validated according to the following criteria: specificity,
linearity, limits of detection (LOD), limits of quantification (LOQ), accuracy, and precision. The chromatographic and mass
spectrometric conditions for separation and determination of the mycotoxins were optimized during the study. It was
established that the most optimal mobile phase for the separation of six mycotoxins is 5 mM ammonium formate solution
in methanol : water : formic acid (5:94.9:0.1 by volume, eluent A and 95:4.9:0.1 by volume, eluent B). It was found
that the correlation coefficients for six mycotoxins range from 0.9990 to 0.9998 (R? > 0.995). Limits of detection (LOD)
and limits of quantification (LOQ) of the mycotoxins are below the maximum permitted levels set by the European Union
(EU). Percent recovery in the range from 88 to 103 % indicates the acceptability of the mycotoxin extraction procedure.
The relative standard deviation (RSD, %) of the measurement results under conditions of repeatability ranged from 1.94
to 8.76 %. The obtained data suitability evaluation of method (validation) corresponds to criteria European Commission
Regulation (EC) No. 401/2006. The validation results showed that LC-MS/MS method with using of modified QUEChERS
sample preparation is effective and suitable for the simultaneous quantitation of mycotoxins in wheat grain.
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PospobrieHa Memoduka 8U3Ha4YeHHSI MIKOMOKCUHI8 y 3epHi nweHuyi memodom LC-MS/MS 3 suxkopucmaHHsM
modugpikosaHoi npobonidecomosku QUEChERS. OuiHky npudamHocmi (8anidauito) memoduku 0OHOYacCHO20
BU3HaYeHHs wecmu MIKOMOKCUHIig (achriamokcuHy B1, achnamokcuHy B2 aghnamokcuHy G1, aghnamokcuHy
G2, T-2 moKcuHy ma 3eapasieHoHy) y 3epHi nweHuyi memodom LC-MS/MS 3 sukopucmaHHsiM MOOughikogaHoi
npobonidecomosku QUEChERS 30ilicHioganu 3a HacmynHUMU Kpumepismu: crneyugbiyHicmb, MiHIUHICMb, MexXa
OemekmysaHHsi (LOD), mexa KinbkicHo20 eu3HayeHHs1 (LOQ), npasurnbHicmb ma npeuyusitiHicms. Y npoueci
docnidxeHHs1 6yrno nidibpaHo xpomamoepaghiyHi ma mac-crieKmpomMempuyHi ymosu. BcmaHoeneHo, wo Haubinbw
onmumaribHa pyxoma ¢hasa 0nsi po30ineHHs1 Ha KOTOHYi wecmu MIKOmMOKCUHI8 — 5 MM po34uH ¢popmiamy amoHito
y cymiwi memaHos : 8oda : MypawuHa kucrioma (5:94.9:0.1, 3a o6'emom, eroeHm A ma 95:4.9:0.1, 3a o6'emom,
emoeHm B). BcmaHoerneHo, wo koegiuieHmu Kopessayii 0nsi wecmu MIKOMOKCUHI8 3Haxo0simbcsi 8 diarna3oHi 8id
0.9990 9o 0.9998 (R? > 0.995). Mexi susisneHHsi (LOD) ma mexi KinbkicHoeo su3HadyeHHs1 (LOQ) MikomoKcuHie
HUX4e MakcumaribHO 00380/1EHUX pigHig, ecmaHoeneHux €aponeticbkum Coto3om (EC). Bidcomok nosepHeHHs1 8
mexax 8i0 88 0o 103 % ekasye Ha npuliHAMHICMb npouedypu ekcmpakuii MiKomokcuHig. BiOHoOCHe cmaHOapmHe
gioxuneHHs1 (RSD, %) pe3ynbmamie sumiprogaHHs 8 ymosax 36ixHocmi cknano 8id 1.94 0o 8.76 %. OmpumaHi
OaHi ouiHku npudamHocmi memody (eanidayii) eidnosidaroms Kpumepiam peanameHmy komicii €C Ne 401/2006.
Pesynbmamu eanidauji nokasanu, wjo LC-MS/MS memod 3 sukopucmaHHsIM MoOughikogaHOI rnpobonid2comosku
QUEChERS — echekmusHut i npudammHuti 0111 0OHOHaCHO20 KirbKiCHO20 8U3HaYEeHHS MIKOMOKCUHI8 Y 3€PHI MUEHUU.
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Po3RUTOK HODMATURHOT 6HAa3U XanuoRrol Hezneku nnNOTEe._ 9K CRINYATh OCTAHHI _NAaHi_ NnoboninroTorkA

1d3UBUI dUU  PIAVIHAUL XpPOUNMd TU=NMIdU-UIIERTPLUME T PIT, BMKOpI/ICTOByBaJ'II/I plp,VlHHVlM XpOMaTorpaq) pionex
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Ultimate 3000 (CIIIAY 23 mMAc-cekThoOMeTDUUYHUM enneHT A) 1a 5 MM chobmiaTtv _amMoHivno R cvMmillli

RuAUCHITPaAUITiV 1.V VITRE (RSl AlVIBAVIVI DCARVIM, O1=).

24 © Methods and objects of chemical analysis, 2023, Vol. 18, No. 1, 22-28



Br3Ha4yeHHs MIKOTOKCMHIB Y 3epHi nieHnui Metogom LC-MS/MS 3 BukoprcTaHHsam mogmdikoaHoi npobonigrotoBkn QUEChERS

Tl emsassen A MNerrsnaioamncaid AACO/AAC v mm et ey aliem e ol

3eaparneHoH 0.05-1.0 0.9990 0.002 0.006
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V nnnilleci  akcnenumedTy Avin  RUARAAHN 11N 1 0 mr/uer OTNIAMAHI TNANVINRAMKHI KNURI RAKNANIACTO-
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[nei11RilIHIcMmA [neliniinHicTH MAETOMIKIA AlIATOHITNIAN. ROMNA * ALIBTOHITNAM \/ NIRHIMX CAIRRIMHO-
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