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mykes (greek) = gljive . .
= Mikotoksin

toxicum (latin) = otrov

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

Najznacajniji producenti: Fusarium spp., Aspergillus spp., Penicillium spp., Alternaria spp. Claviceps
spp.
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Maskirani == Biljni metaboliti
Mikotoksini mikotoksina

=

“ MYCOTOXINS

JSM Mycotoxins 67 (1), 11 -16 (2017) JSm
lycoioxins . - i
http://doi.org/10.2520/myco.67-1-8 MyCOtOX"]S
O — e ——
+12C DON / *C DON | Mycotoxin testing: From Multi-toxin analysis to metabolomics
i
i . ) .
" " | Rudolf Krska', Michael Sulyok', Franz Berthiller', Rainer Schuhmacher!
O, H O (3] i
f E IUniversity of Natural Resources and Life Sciences, Vienna, Depariment of Agrobiotechnolagy (IFATulln),
OH L OH E Center for Analytical Chemisiry, Konrad-lorenz-Strafie 20, 3430 Tulln, Austria
O !
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8 " ] = Fungal spore
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Modificirani
Mikotoksini

Sulfonation Acetylation
Oxidation
Epimerisation
10 H Glycosylation

Glucuronidation

De-epoxydation

Acetylation
Glucuronidation

Review DOI: 10.2478/aiht-2018-69-3108

Yesterday masked, today modified; what do mycotoxins

bring next?

Marija Kovaé', Drago Subari¢?, Mateja Bulai¢!, Tihomir Kova¢?, and Bojan Sarkanj*®

Table 1 Systematic definition of “modified mycotoxins™

Ist level 2nd level 3rd level 4th level

Example

Free mycotoxins

Matrix-associated Complexes, physically dissolved
mycotoxins or trapped
Covalently bound

Modified mycotoxins  Biologically modified Functionalised
(phase 1-metabolites)
Conjugated (phase 2 Conjugated by plants
metabolites) (= masked according
to ILSI)
Conjugated by animals

Conjugated by fungi
Differently modified

Chemically modified Thermally formed

Non-thermally formed

DON, Aflatoxin B,, 3-acetyl-
DON, I5-acetyl-DON

Fumonisines bound to starch,
OTA- and DON-
oligosaccharides

Aflatoxin B,-epoxide

DON-3-glucoside

DON-3/8/15-glucuronide,
HT2-3/4-glucuronide
ZEN-14-sulfate
Deepoxy-DON (=DOM-1)
norDON A-C, N-carboxy-
methyl-FB,, 14-(R)-OTA
DON-sulfonate, norDON A-C
(under alkaline conditions)
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= Modificirani mikotoksini:
= DONs: 3-AcDON,15-AcDON, DON-3-Glc, DON-3-S, DON-15-§, e D\\]_/G\Z\(,,_aq P
= NIV glucoside, ) h./ N
= HT-2 glucoside,
= ZON-4-sulfate,
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Wright et al., 2006 2014

Tiwari et al.,

Osim biljaka,
plijesni vole i ljude

Li et al., 2009 Lictal, 2009 Lietal, 2009

'r'_;:-’

El-Tawil & El-Tawil, 2003 EI TaW|I & El-Tawil, 2003 Cook et al., 2015


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
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FAO: 25% uroda je kontaminirano mikotoksinima(1998)

Pinotti et al., 2016 >90 % uroda je kontamiirano mikotoksinima (2016) SCIENTIFIC REPLIRTS
0 : D' WE &

W0 E 0 WE 0
"| . I'd ) “v

EN Aflatoxin B, contamination in
maize in Europe increases due to
climate change

k P. Battilani!, P. Toscano?, H. J. Van der Fels-Klerx?, A. Moretti“, M. Camardo Leggieri?,
hhhhh C.Brera®, A. Rortais®, T. Goumperis® & T. Robinson®

o] <)

(M .
Mean daily data used as input result from 100-year run of tf

e 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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20.12.2006 EN Official Journal of the European Union L 364/5

Regulated Not regulated

COMMISSION REGULATION {EC } No 1881/2006

%C\?@ %é{& ?%?[5 5%51 Aflatoxins Alternaria toxins

oo o . Other
. N Deoxynivalenol .
Qﬁﬁ*{@ Q@ SN Ofi & trichothecenes
i - N @]
: E%Hz CH A‘"“H " !
A S Zearalenone Ergot alkaloids
2 oo o coon Enniatins &

394 X SOGPIE & 4 Ochratoxin A Beauvericin

Fumonisin B1 & B2 Modified DONs

Patulin Moniliformin

Citrinin Sterigmatocystin...

- \I/O
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Procjena rizika: @g L

o Procjena izlozenosti ofs
: . . : e
o Pojavnost mikotoksina u hrani Q'
o Podaci o prehrambenim navikama o
o Karakterizacija opasnosti "l 4
. . . ACCURATE MEASURE
o Metabolizam mikotoksina DIETARY EXPOSURE OF INTAKE/EFFECT HEALTH EFFECTS
o Toksicnost mikotoksina / COMBINING DIETARY QUESTIONNAIRES AND BIOMARKERS \
Trends in Food Sdence & Technology oo (2017) 1-10 ‘ > CO NTIONAL D[ETARY N\ “ > & i . " : ONAL EXPOS .
Contents lists available at ScienceDirect = — E ]NSTRUMENTS | FINGERPRINT]NG
SRS - -
1 1 7 " HiC g u
Trends in Food Science & Technology g J B (S e nD
journal homepage: http:/fwww . journals.elsevier.com/trends-in-food-science- - Food frequency questionnaires ~ = = gn, " HND N
e G - 24-hour dietary recalls ISR + ) .U' g [T oo e
- Food records T A . . ’

Commentary . . . - ) ‘ s l - :f;‘[:> O’;ﬁ:;ﬁo \
Novel strategies for improving dietary exposure assessment: Multiple- o }
data fusion is a more accurate measure than the traditional single- = Biomarkers measured in Mulicabolite |
biomarker approach biological samples (urine,

\  Food composition databases ¢ biomarker models |
\ USDA / \_ blood or saliva samples y
Mar Garcia-Aloy *- "', Montserrat Rabassa *- ", Patricia Casas-Agustench *, \\ === J/ \ ples)
Nicole Hidalgo-Liberona °, Rafael Llorach *°, Cristina Andres-Lacueva " ° ) ] 3
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Mycotoxin levels in urine samples of pregnant women from Croatia (N = 40).
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Human mycotoxin biomarkers

Food and Chemical Toxicology 62 (2013) 231-237

2004 P negative mode - EPI{471.10) CE (-45) CES (10) Contents lists available at ScienceDirect * Food and
R 229.1 phmicat
8.0e4 4.1 . q
’ Se4 Food and Chemical Toxicology
7.3 265.1
a 6008 Sed journal homepage: www.elsevier.com/locate/foodchemtox
o e
z
g 5084 Sed 183.1
E 2‘7'1 0 . . - -
40t /'m 274 Urinary analysis reveals high deoxynivalenol exposure in pregnant @) oo
2084 DON7-GIcA? 50 441 women from Croatia
205.0 4710
2084 Bojan Sarkanj‘“‘ Benedikt Warth b1 Silvio Uhllg Wilfred A. Abia "¢, Michael Sulyok "

milz, Da COOH

DON
i i Tomislav Klapec?, Rudolf Krska® Ines Banjari i
1.0e4
?: i l|“|L Mg Ll du |||| hl] ':‘ 0 H OH
st - - sl e=—="" 80 120 160 200 240 260 320 360 400 44D 48O O 9 OH
O
E—

o :

on

Mycotoxin [pgL ']

DON-3-f3-D-O-glucuronide
DON-15-GlcA® DON-3-GlcA® DON? e
Average 1204 28.8 18.3
Median 55.2 10.0 6.7
Max 1237.7° 298.1 275.0 OH \
<LOD 1 7 9 OH
<L0Q 4 18 21 Deoxynivalenol (DON)
Number of positive (%) 39/40 (98%) 33/40 (83%) 31/40 (76%)
Q°/_OH
HOOC

W TDl= (

DON-15-GlcA-MW{DON) , DON-3-GlcA-MW/{DON) -
MW (DON-15-GIcA) T MW{DON-3-GIcA) +D0N) -V(urine perday)

100 o

DON-15-4-D-O-glucuronide

ER-BW.CF
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Contents lists available at ScienceDirect i Fooda
Toxicol

mycotoxins

Food and Chemical Toxicology

journal homepage: www.elsevier.com/locate/foodchemtox

Urinary analysis reveals high deoxynivalenol exposure in pregnant @GOHMM
pesticides

women from Croatia

Bojan Sarkanj*"”', Benedikt Warth"™', Silvio Uhlig ©, Wilfred A. Abia >"¢, Michael Sulyok ™*,
Tomislav Klapec?, Rudolf Krska®, Ines Banjari"

IM WATCHING U
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se= HumMan mycotoxin biomarkers

Anal Bioanal Chem (2015) 407:1033-1039
DOI 10.1007/500216-014-8340-4

Archives of Toxicology
https://doi.org/10.1007/500204-019-02459-w

RAPID COMMUNICATION
BIOLOGICS M)

Check for
updates

Deoxynivalenol-sulfates: identification and quantification 1ha Fusarium metabolite culmorin suppresses the in vitro
of novel conjugated (masked) mycotoxins in wheat glucuronidation of deoxynivalenol

Heneikt Wartht « Eilkpp. Frutimaus - Geclinde Yiesenberger. Borshard Kinges: - Lydia Woelflingseder' - Benedikt Warth' - Immina Vierheilig' - Heidi Schwartz-Zimmermann? - Christian Hametner? .

Bojan Sarkanj - Marc Lemmens - Christian Hametner - Johannes Frohlich - . a. 4 B 5 . . 6 . 1
Corbinid A dims.. Rad ol Kokt - Ralacs Sohiabiriaekes Veronika Nagl” - Barbara Novak® - Bojan Sarkanj® - Franz Berthiller” - Gerhard Adam® - Doris Marko
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Call for data e Efsa =

European Food Safety Authority

» 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 SC|ent|f|c opinions

POJAVNOST MIKOTOKSINA U HRVAT SKIM ZITARICAMA :: okxunvlmw ‘. FONDOVI
CroMycoScreen HR 3.3.01-0274
Y // Yu v
. Sveudiliste Josipa Jurja Strossmayera u Osijeku
PREHRAMBENO-TEHNOLOSKI FAKUL TET OSIEK
_,-/\_‘L_’/**\M Republika Hrvatska e cyam

uraj S ossmsw mxy Os:e-k FACU YO FOOD CHNO' OGY oSy
))JOs F Kuhaca cenrala 224 300 » telefax 031 207 » Studen suswu
:m nre UR'. h I r hre OIB 9‘3 1000857 BAN HR17 2500 0051 3 3
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s (QccUrrence or mycotoxins in Cro

CroMycoScreen

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/
SR ?

Ministarstvo
B E B znanosti,

m_E_® obrazovanja
: i sporta

Rasprava Clanovi Video zapisi Fotografije Datoteke PretraZi ovu grupu Q

18 clanova
) e



http://www.ptfos.unios.hr/CroMycoScreen/
https://www.facebook.com/groups/CroMycoScreen/
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EFSA’s most wanted:
o enniatins (ENNs),

WANTED!

LOOKING FOR

W
o beauvericin (BEA), b

¢
o sterigmatocystin (STERA), T Efsa

o moniliformin (MON),

o diacetoxyscirpenol (DAS),

ENNS, BEA,
~ STERA, MON, D
NIV,

3-ACDON,
15-ACDON, EA, A’
D36

European Food Safety Authority

o nivalenol (NIV),

o 3-i15-acetyldeoxynivalenol (3-AcDON, 15-AcDON),
o ergot alkaloids (EA),

o alternaria toxins (AT) and

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

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

PAYING AGENCY FOR AGRICULTURE,
FISHERIES AND RURAL DEVELOPMENT
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.14 http://klima.hr/ocjene_arhiva.php
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0.5 13 SR
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&1 &1 |
1‘5 I-\...
15 S
el Sl. Bl"«:té:lI= Poret- 29
a9 27
. PERCENTILI PERCENTILE & : PERCENTILI PERCENTILE
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& & )
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narmalna 2575 normal
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Pojavnost nereguliranih mikotoksina u Hrvatskoj
SveudiliSte
Sjever

v Ukupno kvantificirano 128 toksina na Hrvatskim zitaricama (mikotoksini, biljni toksini,

bakterijski toksini) -> 101 mikotoksin + 27 ostalih toksina
v 100 % zitarica kontaminirano s barem 8 (kukuruz) do 60 (je¢am, kukuruz) mikotoksina
v" Prvi puta napravljna lista EFSA-inih najtrazenijih nereguliranih mikotoksina za Hrvatsku
v’ Toplinska karta & neuralna mreza kontaminacije hrvatskih Zitarica

v" 0Odnos maskiranih naprama nativnih 2 % - 87 % (prosijek 21%)
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15-ACDON, EA,
AT, D36
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Sto ocekivati u 2019?
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