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Stojanovska-Dimzoska B.!, Hajrulai-Musliu Z. ', Dimitrieska-Stojkovic E.',
Uzunov R.', Angeleska A.', Jankuloski D. '

CO-OCCURRENCE OF AFLATOXINS, OCHRATOXIN A AND ZEARALENONE
IN FEED COMPONENTS, DETERMINED BY LIQUID CHROMATOGRAPHY
WITH FLUORESCENCE DETECTION

" Food Institute, Faculty of Veterinary Medicine, University Sts “Cyril and Methodius”.
Lazar Pop Trajkov 5-7, Skopje, R.Macedonia
corresponding author’s e-mail: bsdimzoska@fvm.ukim.edu.mk

Introduction. Mycotoxins are secondary metabolites secreted by moulds, mostly
Aspergillus, Penicillium and Fusarium. Aflatoxins, ochratoxin A and zearalenone are the
most prevalent and predominant. They can contaminate agricultural commodities during
and after harvest and storage in various environmental conditions. Mycotoxins deserve
special attention because more than 25% of the world's crops are infected each year. IARC
made classification and most of them are carcinogen to humans. Content of mycotoxins
in feedstuffs is regulated by legislation worldwide with MRL in the range of 50-3000 ug/kg.

Materials and Methods. Seventy (70) samples of feed components (30 corn, 19 wheat,
9 barley, 10 soybean pellets and 2 sunflower pellets) were analyzed for the presence
of aflatoxins, OTA and ZEA. For the experiment purposes, mycotoxin - free samples
were spiked with known amount of proposed mycotoxins at three concentration levels,
depending on the type of the mycotoxin. The extraction of samples was done according
to several modified AOAC and ISO methods. For clean-up procedure immunoaffinity
columns were applied. Perkin Elmer HPLC-FD system was employed.

Results and Discussion. Conventional validation approach includes linearity, recovery,
repeatability, within-laboratory reproducibility, limit of detection and limit of quantification
according to Regulation 401/2006/EC and Decision 2002/657/EC. Parameters provide
satisfactory values for all performing criteria for all three methods. The methods were
linear and a good coefficients of correlation (R2) were found (0,9993-0,9999). LOD (0,003—
1, 34 pg/kg) and LOQ (0,009-4, 06 pg/kg) were acceptable and in accordance with the
literature. Recovery was performed according to the method of standard addition and
the results are in the range of 88, 22-115,28%.RSD values were used for estima-tion of
repeatability and RSDr were in the range of 0, 17-11,35%.Within-laboratory reproducibility
show good correlation between two days. RSDR results for aflatoxins were 6, 60-4,93%:
for OTA 2, 37-1,16% and for ZEA 3, 69-1,26%.Total of 70 samples of feed components
were analyzed for the presence of proposed mycotoxins. Among them, 59 samples
were below LOD. Three (3) corn samples were positive on aflatoxins in accordance with
legislation (MRL is 20 ug/kg) in range of 23, 55-52, 7 pg/kg.

Conclusions. As we can see from the results, most of the samples (84,2%) are with
aflatoxins, OTA and ZEA concentration below LOD and only 3 corn samples are positive
for the presence of aflatoxins. None of the samples were positive for OTA and ZEA.
Although the number of positive samples is low, attention should be di-rected on strategies
for providing feed safety in the continuous food chain.

Keywords: aflatoxins, ochratoxin A, zearalenone, feed components, validation, HPLC-
FD
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Stojanovska-Dimzoska B.", Hajrulai-Musliu 2.1, Dimitrieska-Stojkovic E.", Uzunov
R.', Angeleska A.", Jankuloski D."

B3AUMOJENCTBUE A®JTATOKCMHOB, OCHRATOXINA Y ZEARALENONE
B KOMINOHEHTAX KOPMA, ONMPEAENEHHBIX XWOKOCTHOW
XPOMATOIPA®UEN C OBHAPYXXEHUEM ®IOOPECLIEHLIMA

BeeneHne. MUKOTOKCHHBI - BTOPUYHbIE MeTaBonuThl, cnpsTasLve hopMamu, rmasHbIM
o6pasom Aspergillus, Penicillium u Fusarium. AcbnaTtokcyHbl, ochratoxinA v zearalenone
ABNAIOTCS CaMbIMU PaCNPOCTPaHeHHbIMI 1 NipeoGnagatowme. OHM MOTYT 3arpsidHUTh
CEIbCKOXO3ANCTBEHHYIO MPOAYKLMIO B TEYEHWE 1 MOCHE YPOXKas v XpaHEHNS! B pasnuyHbIX
YCnoBusx okpyxarolleii cpeabl. Mycotoxins sacnyxwusaioT 0co6oro BHUMaHUS, noTomy
4TO GorbLue Yem 25% 3epHOBbIX KyNLTYp B MUpe 3apaxatotcs kaxabii rog. IARC caenan
Knaccudrkaumio, 1 60nbLIMHCTBO U3 HUX - KAHLIEPOreHHOE BELLECTRBO noaam. Copepxa-
HE MIKOTOKCHHOB B KOpMax OTPeryn1poBaHo 3aKoHOAATENbCTBOM BO BCeM Mupe ¢ MRL
B AvanasoHe 50-3000 mkr/kr.

Matepuansl 1 Metoabl. CembaecsT (70) 06pa3LiOB KOMNOHEHTOB nofda4u (30 sepeH,
19 nwenuuel, 9 suMeHs, 10 wapukos com n 2 Liapvka noacosniHeyHuka) 6Ny npoawxa-
fspoBaHel Ans npucyTcTeus adinartokcnHos, OTbl v ZEA. B uensx akcnepumeHTa
mycotoxin - GecnnatHble 06pa3Lybl BbiNn NPOH3EHBI C N3BECTHOI CYMMOW NpeanoXeHHOro
MWKOTOKCMHS Ha TPEX YPOBHAX KOHLIEHTPaLmK, B 3aBUCHMOCTY OT Tuna mycotoxin. M3sne-
YeHue obpasLoB GbiNo caenaHo CornacHo Heckonbkum, namernnn metogsl 1ISO n AOAC.
Ans npoueaypel no ounctke immunoaffinity KonoHku Gbinm npumeHeHsl. MepknH Snmep
cuctema HPLC-FD.

Pesyniratel n O6cyxaeHne. OBbIuHbIN NoAXO, NPOBEPKN BKNIOYAET NIMHENHOCTb, BOC-
CTaHoBMEHMe, BOCNPOMIBOANMOCTL B npeaenax nabopatopuu, npeaen oBHapyXeHNsi v
NpeAen onpeaeneHns konuyectsa cornacHo MoctaHosneHuio 401/2006/EC v Peluennto
2002/657/EC. MapameTpbl obecneuvsatoT YAOBNETBOPUTENbHbIE LLEHHOCTW A4S KpUTEPH-
€B BbINOIHEHUSA BCEX TpeX MeTOA0B. MeToab! NUHElHbI 1 KOTOPOIl KO3thULMEHTBI Kop-
pensummn (R2) Beinm HaipeHsl (0,9993-0,9999). N0/ (0,003-1, 34 ng/kg) n LOQ (0,009-4,
06 ng/kg) npuemnem B COOTBETCTBUN € nutepatypoii. BocctaHoBneHwe 6bINo BbINOMHEHO
cornacHo MeToAy CTaHAAPTHOTO AOMOMHEHWS, PE3ynbTaTkl HAXOASTCA B AWana3oHe 88,
22-115,28%. LleHHocTn RSD vicnonb3oBanuck Anst oLeHKM BOCnpounssogmumocTu, u RSDr
Gbinu B Ananasore 0, 17-11,35%. Bocnpon3soammocTs B npepenax nabopatopun xopo-
Lwas koppenauma mexay AByMs AHAMU. Pesynstatamu RSDR ans adnaTokcHOB cocTas-
nanu 6, 60-4,93%; ana OTbl 2, 37-1,16% v ans 3, 69-1,26% ZEA. Ob6uwee konuuecTso 70
06pasLIoB KOMMOHEHTOB NoAaYM 6bINO NPOAHANM3NPOBAHO ANS NPUCYTCTBUSA NPELOXKEH-
HOro MuKoTOKCUHS. Cpeam Hux 59 o6pasuos Gbinn Hke JIOMA. Tpu (3) obpasua sepHa
Bbin NONOXNTENBHBIMU OTHOCUTENLHO athNaTOKCUHOB B COOTBETCTBUN C 3aKkoHopaTenb-
creoMm (MRL - 20 ng/kg) B gnanasoxe 23, 55-52, 7 na/kg.

3akntoveHne. Kak Mbl BUAUM GOMbLUMHCTEO o6pasLo. (84,2%) ¢ adnatokcuHamu,
OTOW v koHueHTpauwein ZEA Hxe NTOJA, 1 Tonbko 3 obpasua 3epHa NonoXuTenbHbIe.
Hu oauH 13 o6pasuios He 6bin nonoxutenex ans OTbl u ZEA. XoTs Yicno NoNOXUTENb-
HbIX 06Pa3LOB HM3KOE, BHAMAHWE AOMKHO BbiTh HAMPABIEHO Ha cTpaTterusix obecneve-
HWst 6e30NacHOCTY NoAaYM B HENPEPLIBHOW NULLEBON Lieny.

Kntoyesble cnoea: adnartokeuHbl, ochratoxin A, zearalenone, KOPMSAT KOMMOHEHTHI,
nposepky, HPLC-FD

Kriouesble crnosa:Listeria monocytogenes, BUPYNEHTHOCTb reHoB, GoMHS.
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