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SAŽETAK

Mikotoksini su toksični proizvodi plijesni koji mogu biti karcinogeni, genotoksični, mutageni i teratogeni. Pri umjerenoj klimi najčešće se u hrani za životinje nalaze aflatoksini, trihoteceni,  fumonizini, zearalenon i okratoksin A, a sintetiziraju ih najčešće plijesni (D'Mello and Macdonald, 1997; Huwig et al., 2001). rodova Aspergillus, Penicillium i Fusarium.     

Pogodovni čimbenici za nastanak mikotoksina na žitaricama su zaraza toksinogenim plijesnima, ugljikohidratna podloga i učestale vegetacijske godine s izraženijim promjenama temperature i količine oborina. Nastanku mikotoksina na žitaricama u polju pogoduje korištenje hibrida koji daju visoke prinose uz smanjenu otpornost na stres, reducirana osnovna obrada, povećana gustoća sklopa, uzgoj u monokulturi i povećana zakorovljenost. Kontaminiranosti pogoduje mehanizirana žetva s povećanim lomom zrna, vlažnost zrna, naseljavanje štetnika tijekom skladištenja i skladištenje usjeva u velikim skladišnim prostorima što neminovno dovodi do miješanja zdravog i zaraženog usjeva.
Hrvatska agencija za hranu provela je opsežno istraživanje s ciljem prikazivanja stanja zaraženosti dominantnih krmiva (sačma soje, kukuruz) koja količinski čine najveći udio u svim krmnim smjesama kako bi se procijenio rizik za životinje, a posljedično i za ljude.
Uzorci sačme soje i kukuruza sakupljeni su kod 20 najvećih proizvođača hrane za životinje u Republici Hrvatskoj. Obim i intenzitet zaraženosti aflatoksinom, zearalenonom, deoksinivalenolom i fumonizinom B1 analiziran je na 300 uzoraka (181 kukuruza, 119 sačma soje) iz vegetacijske godine 2011. metodom ELISA (Enzyme-Linked Immunosorbent Assay). U kukuruzu je koncentracija aflatoksina iznad granice detekcije nađena  u 23 % uzoraka (raspon 1,0-10,0 μg/kg), deoksinivalenola u 25 % (55-500 μg/kg), fumonizina u 55 % (220-2000 μg/kg), a zearalenon je nađen samo u jednom uzorku. U sačmi soje aflatoksini su nađeni u 16 % uzoraka (raspon 1,0-2,0 μg/kg), deoksinivalenol u 30 % (55-200 μg/kg), zearalenon u 29 % (16-100 μg/kg) dok niti jedan uzorak nije bio kontaminiran fumonizinima iznad granice detekcije.  
              Dobiveni rezultati ukazuju na učestalu kontaminaciju mikotoksinima. Koncentracije aflatoksina B1 znatno su niže od maksimalno dozvoljenih koncentracija propisanih Pravilnikom o nepoželjnim tvarima u hrani za životinje (NN 80/2010). I ostali analizirani mikotoksini nađeni su u koncentracijama koje su niže od onih koje je preporučila Europska komisija.
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ABSTRACT

Mycotoxins are toxic mould products that demonstrate carcinogenic, genotoxic, mutagenic and teratogenic properties. In a moderate climate, animal feed most often contains aflatoxins, trichothecenes, fumonisins, zearalanones, and ochratoxin A, which are predominantly synthesized by strains of Aspergillus, Penicillium i Fusarium moulds.     (D'Mello and Macdonald, 1997; Huwig et al., 2001) from the genus Aspergillus, Penicillium and Fusarium.


Favourable factors for the appearance of mycotoxins on grains are contamination by moulds, a high carbohydrate content in grains and frequent vegetative years with extreme shifts in temperature and precipitation. The formation of mycotoxins on field grains is also aided by the use of hybrids which provide better crops but cause a decreased resilience to stress, as well as by reduced basic tillage, increased plant density, breeding monocultures, and increased weediness. The contamination results from mechanized harvesting with increased seed breakage, seed moisture, parasite infestation during storage, and storing crops in large storage spaces, which inevitably leads to the mixing of healthy and contaminated seeds. 


The Croatian Food Agency performed extensive research in order to determine the level of contamination for the most dominant feeds (soy pellets, corn), which comprise the largest portion of all feed mixtures. This was done for the purpose of assessing the risk for animals, and subsequently humans. 


Soy pellet and corn samples were collected from 20 of the largest animal feed producers in the Republic of Croatia. The volume and intensity of contamination by aflatoxin, zearalanone, deoxynivalenol and fumonisin B1 were analysed on 300 samples (181 corn samples, 119 soy pellet samples) from the year 2011 using the ELISA method (Enzyme-Linked Immunosorbent Assay). In corn, an aflatoxin concentration above the level of detection was found in 23 % of the samples (range 1.0-10.0 μg/kg), for deoxynivalenol in 25 % (55-500 μg/kg), for fumonisin in 55 % (220-2000 μg/kg), while zearalanone was found in only one sample. As for soy pellets, aflatoxins were found in 16 % of the samples (range 1.0-2.0 μg/kg), deoxynivalenol in 30 % (55-200 μg/kg), zearalanone in 29 % (16-100 μg/kg), whereas none of the samples contained fumonisins above the level of detection.


The obtained results indicate frequent mycotoxin contamination. Aflatoxin B1 concentrations were significantly lower than the maximum concentrations set by the Ordinance on Undesirable Substances in Animal Feed (OG 80/2010). All other analysed mycotoxins were also found in concentrations lower than those prescribed by the European Commission.
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