


mykes (greek) = gljive

toxicum (latin) = otrov

Toksični sekundarni metaboliti plijesni, relativno male molekulske mase (do 700 Da)

Najznačajniji producenti: Fusarium spp., Aspergillus spp., Penicillium spp., Alternaria spp. Claviceps
spp.

Širok raspon štetnog djelovanja: karcinogeni, mutageni, teratogeni, estrogeni, imunotoksini…

= Mikotoksin
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Maskirani
Mikotoksini

Biljni metaboliti 
mikotoksina
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Modificirani
Mikotoksini
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 Modificirani mikotoksini:

 DONs: 3-AcDON,15-AcDON, DON-3-Glc, DON-3-S, DON-15-S,

 NIV glucoside,

 HT-2 glucoside,

 ZON-4-sulfate,
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Osim biljaka, 
plijesni vole i ljude

Li et al.,  2009 Li et al.,  2009 Li et al.,  2009

Wright et al.,  2006 Wright et al.,  2006 Wright et al.,  2006

Bangash,  2017

El-Tawil & El-Tawil,  2003 Cook et al., 2015El-Tawil & El-Tawil,  2003

Tiwari et al.,  2014
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https://doi.org/10.1016/S0140-6736(03)14268-7
http://www.antimicrobe.org/hisphoto/history/Aspergillus-Mummys%20curse.asp
http://www.nationalgeographic.com/archaeology-and-history/archaeology/curse-of-the-mummy/
http://dx.doi.org/10.17659/01.2017.0003
https://dx.doi.org/10.1186/1756-0500-7-709


FAO: 25% uroda je kontaminirano mikotoksinima(1998)
Pinotti et al., 2016 >90 % uroda je kontamiirano mikotoksinima (2016)

Mean daily data used as input result from 100-year run of the predictive model AFLA-maize in 2254 geo-referenced points 

throughout Europe, in the 3 scenarios. The scale 0–200 refers to the aflatoxin risk index (AFI), output from the predictive model; 
increasing the (present (a), +2°C (b), +5°C (c)) number, the risk of contamination increases.
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Regulated Not regulated

Aflatoxins Alternaria toxins

Deoxynivalenol
Other 

trichothecenes

Zearalenone Ergot alkaloids

Ochratoxin A
Enniatins & 
Beauvericin

Fumonisin B1 & B2 Modified DONs

Patulin Moniliformin

Citrinin Sterigmatocystin…
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Procjena rizika:
◦ Procjena izloženosti

◦ Pojavnost mikotoksina u hrani

◦ Podaci o prehrambenim navikama

◦ Karakterizacija opasnosti
◦ Metabolizam mikotoksina

◦ Toksičnost mikotoksina
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pesticides
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Call for data

 Upon receiving request from the EC to deliver scientific opinions 
on risk related to certain mycotoxins calls for data are issued by 
EFSA

 Collected data are extracted by the EFSA data management 
system and then used for writing future EFSA scientific opinions 
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Occurrence of mycotoxins in Croatian cereals - CroMycoScreen

Funding: 101.448,15 € (100% EU European Structural and European Social 
Fund)

Duration of project: 29.6.2015.-29.9.2016.

http://www.ptfos.unios.hr/CroMycoScreen/

https://www.facebook.com/groups/CroMycoScreen/
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EFSA’s most wanted: 
◦ enniatins (ENNs),

◦ beauvericin (BEA), 

◦ sterigmatocystin (STERA), 

◦ moniliformin (MON), 

◦ diacetoxyscirpenol (DAS), 

◦ nivalenol (NIV), 

◦ 3- i 15-acetyldeoxynivalenol (3-AcDON, 15-AcDON), 

◦ ergot alkaloids (EA), 

◦ alternaria toxins (AT) and

◦ modified mycotoxins deoxynivalenol-3-glucoside (D3G).

“available occurrence data are too limited to carry out a reliable human and animal dietary 
exposure assessment” EFSA

ENNs, BEA, 

STERA, MON, DAS, 

NIV,

3-AcDON, 

15-AcDON, EA, AT, 

D3G
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200 samples of cereals:

20 for each of the Croatian counties + 180 according to their 
relative production rate (according to Paying agency for 
Agriculture, Fisheries and Rural Development)
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http://klima.hr/ocjene_arhiva.php
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All mycotoxins
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aflatoxins
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DON
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DON
DON-3-Glc
3-AcDON
15-AcDON
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NIV
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Fumonisins
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Zearalenon
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ZEL, Z-4-S, β-ZOL
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Ochratoxin A
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Alternariol

Alternariolmethylether

Altersetin

Altertoxin-I 

Tentoxin

Tenuazonic acid
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Contamination comparison through the years: 2013Contamination comparison through the years: 2014Contamination comparison through the years: 2015Contamination comparison through the years: 2016
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Contamination comparison through the years: 2013

DON, Culmorin, Ergot alkaloids

All regulated mycotoxins < Limits

9. Stručni skup Okoliš i zdravlje i obilježavanje 30. godišnjice DKTK

Pojavnost nereguliranih mikotoksina u Hrvatskoj



Contamination comparison through the years: 2014

High Fusarium mycotoxins (DONs, 
moniliformin, emodin, culmorin… 

20 % of tested samples above legal 
limits for human consumption 
according to EC 1881/2006
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Contamination comparison through the years: 2015

High FB1,2,3,4, ZEN, Z4S 

10 % of tested samples above legal 
limits for human consumption 
according to EC 1881/2006

Interesting case of AFB1, OTA & 
OTB in wheat

9. Stručni skup Okoliš i zdravlje i obilježavanje 30. godišnjice DKTK

Pojavnost nereguliranih mikotoksina u Hrvatskoj



Contamination comparison through the years: 2015

Fusarium mycotoxins, (DON, FB1)

5 % of tested samples above legal 
limits for human consumption 
according to EC 1881/2006

First time masked Alternaria toxins 
quantified
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 Ukupno kvantificirano 128 toksina na Hrvatskim žitaricama (mikotoksini, biljni toksini, 

bakterijski toksini) -> 101 mikotoksin + 27 ostalih toksina

 100 % žitarica kontaminirano s barem 8 (kukuruz) do 60 (ječam, kukuruz) mikotoksina

 Prvi puta napravljna lista EFSA-inih najtraženijih nereguliranih mikotoksina za Hrvatsku

 Toplinska karta & neuralna mreža kontaminacije hrvatskih žitarica

 Odnos maskiranih naprama nativnih 2 % - 87 % (prosijek 21%)
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Što očekivati u 2019?

vlažno

hladno / 
vruće
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Hvala na pažnji


