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V letech 2009-2012 byl sledovén vyskyt mykotoxinu deoxynivalenol ve vzorcich piva, které pochazely z obchodni sité Ceské repub-
liky. Jednalo se o piva svétla, tmava, vycéepni, lezaky i nealkoholicka. Obsah deoxynivalenolu byl analyzovan metodou kapalinové chro-
matografie s hmotnostné — spektrometrickou detekci. Deoxynivalenol byl nalezen u 74,8 % analyzovanych piv, jeho obsah se pohyboval
v rozmezi 2,0-44,0 pg/l. Primérny obsah deoxynivalenolu ve vSech vzorcich v souvislosti s rokem vyskytu byl 4,3-8,3 pg/l.

Bélakova, S. — Bene$ova, K. — Mikulikova, R. — Svoboda, Z. — Caslavsky, J.: Monitoring of the occurrence of deoxynivalenol in
beers from outlet shops in 2009-2012. Kvasny Prum., 59, 2013, No. 10—-11, p. 292-295

In 2009-2012, the occurrence of mycotoxin deoxynivalenol in beer samples from Czech outlet shops was monitored. Samples in-
cluded pale, dark, dispensed, lager and non-alcoholic beers. Deoxynivalenol content was analyzed by the liquid chromatography method
with mass spectrometric detection. Deoxynivalenol was detected in 74.8 % of the analyzed beers, its content ranged from 2.0—44.0 pg/l.
Mean deoxynivalenol content in all samples in relation to the year of the occurrence moved from 4.3-8.3 pg/l.

Bélakova, S. — Bene$ova, K. — Mikulikova, R. — Svoboda, Z. — Caslavsky, J.: Uberwachung des Deoxynivalenolvorkommens in
den Jahren 2009 — 2012 im Bier aus dem Handelsnetz. Kvasny Prum., 59, 2013, Nr. 10-11, S. 292-295

Im Zeitraum 2009-2012 wurde im Bier aus dem Handelsnetz in der Tschechischen Republik das Vorkommen des Mykotoxins Deoxy-
nivalenol verfolgt. Es handlete sich dabei um die helle, dunkle Schank-, Lager- und alkoholfreie Biere. Der Gehalt an Deoxynivalenol
wurde durch die Methode der Flissigkeitschromatographie mit Massen — spektrometrischer Detektion analysiert. Deoxynivalenol wurde
bei 74,8% von den gepruften Bieren gefunden, der Gehalt liegt im Bereich 2,0 — 44,0 pg/l. Im Zusammenhang mit dem Jahrgang in allen

Mustern war der durchschnittliche Gehalt an Deoxynivalenol 4,3 — 8,3 pg/I.
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1 UvVoD

Pivo je slabé alkoholicky napoj, ktery se po staleti vyrabi z obil-
nych sladu, vody a chmele za U¢asti pivovarskych kvasinek. Je¢émen
sety je zakladni surovinou pro vyrobu sladu v tradi¢nich pivovar-
skych zemich. Tato starobyla rostlina prosla pfi domestikaci vyvo-
jem od prevazné potravinarského obili po krmivo a sladovnické obili
(Basarova et al., 2010; Hegrova et al., 2009). Slozeni mikrofléry zrna
je€mene je ovliviiovano zejména geografickymi a klimatickymi vlivy,
vyzivou, aplikaci fungicidli, mnozstvim srazek od poc¢atku metani do
sklizné, odolnosti odrud vici poléhani, podminkami béhem sklado-
vani je€mene a hotového sladu atd.

Na jeCmeni se vyskytuje Siroké spektrum fytopatogennich hub,
které napadaji rostlinu béhem fazi rlistu, zrani, sklizné (Fusarium,
Alternaria, Stemphylium, Cladosporum) a skladovani (Aspergillus,
Penicillium, Rhizopus) (Bol et al., 1988; Niessen et al., 1992). Infekce
je€mene témito patogennimi viaknitymi mikromycetami vede k vyno-
sovym ztratam, snizeni kliCivosti a sladovnické kvality zrna (Oliveira
etal.,, 2012). Jako souc¢ast svého sekundarniho metabolismu mohou
patogenni plisné produkovat mykotoxiny. Mykotoxiny Ize definovat
jako pfirodni produkty téchto plisni, které evokuji toxickou odezvu
organismu uz i ve velmi malych koncentracich; z tohoto ddvodu je
jakakoliv kontaminace toxinogennimi plisnémi potencidlné znacné
nebezpecna (Bennett, J. W., 1987).

Mikroskopické viaknité houby rodu Fusarium jsou vyznamnymi
patogeny obilovin. Patfi mezi pddni mikroorganismy vyskytujici
se v oblastech Evropy, Ameriky, Asie a Australie s mirnymi klima-
tickymi podminkami (Placinta, 1999; Creppy, E. E., 2002; Malif et
al., 2003). Zrna je¢mene jsou infikovana fusariemi béhem kveteni
i v dobé dozravani. Zrna napadena v mlécné zralosti jsou silngji
proristana myceliem, ¢imz se zvySuje nebezpedi vyssi produkce
mykotoxinQ. Takto po$kozena zrna vétSinou nedosahuji poZzadova-
né velikosti a z&asti byvaji odstranéna jiz béhem tfidéni (Safran-
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1 INTRODUCTION

Beer is weak alcoholic beverage, for centuries brewed from cereal
malts, water and hop with the presence of brewery yeasts. Barley is
a basic raw material for malt production in traditional brewing coun-
tries. During the domestication process, this ancient plant developed
from prevailingly food to feed cereal and malting cereal (Basafova et
al., 2010; Hegrova et al., 2009). Composition of microflora of barley
grain is affected namely by geographical and climatic effects, nutri-
tion, fungicide application, amount of precipitation from the begin-
ning of heading to harvest, resistance of varieties to lodging, condi-
tions during storage of barley and produced malt etc.

Barley is attacked by a wide range of phytopatogenic fungi dur-
ing growing, ripening, harvest (Fusarium, Alternaria, Stemphylium,
Cladosporum), and storage (Aspergillus, Penicillium, Rhizopus) (Bol
etal., 1988; Niessen et al., 1992). Infection of barley by these patho-
genic filamentous micromycetes leads to yield losses, reduced ger-
mination capacity and grain malting quality (Oliveira et al., 2012). As
a part of their secondary metabolism pathogenic fungi can produce
mycotoxins. Mycotoxins can be defined as natural products of these
fungi which evoke a toxic respond of the organism even at very low
concentrations, therefore any contamination with toxinogenic fungi is
potentially considerably dangerous (Bennett, J. W., 1987).

Microscopic filamentous fungi of Fusarium species are significant
pathogens of cereals. They include soil microorganisms occurring in
the areas with moderate climatic conditions in Europe, America and
Asia (Placinta, 1999; Creppy, E. E., 2002; Malif et al., 2003). Barley
grains are infected by fusaria during flowering and ripening. Grains
attacked during the milk stage of ripening are more heavily prolifer-
ated with mycelium, risk of a higher mycotoxin production thus being
increased. Damaged grains then usually do not achieve a proper size
and they are partly removed during sieving (Safrankovéa, 2011). Al-
though micromycetes of Fusarium spp. are known as “field fungi, un-
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kova, 2011). | kdyz jsou mikromycety rodu

Tab. 1 Pocty analyzovanych piv / Numbers of analyzed beers

fgssggr';’v;;#a:g&’ri?r{e{(aﬁoh%ﬂ”'ruz't'st';eke Rok / Year | Nealko / Sv. Tm. | Sv.lezak/ | Tm.lezak /| Celkem/
Non-alco | vyéepni vycepni | Pale lager | Dark lager Total

v prObéhu skladovani (Vaughan et al, }IPa';e lyDaek . .

2005; Fakhrunnisa; Hasmhi, M. H.; Ghaffar, drafted drafted

A., 2006).

K fusariovym mykotoxinlm se fadi tri- 2009 S 6 2 17 5 35
chotheceny B (deoxynivalenol, nivalenol), 2010 5 3 2 14 5 29
trichotheceny A (T-2 toxm,. HT2 toxin), 2011 2 6 2 15 6 31
zearalenon a skupina fumonisind (Manke-
vitiene et al., 2011; Capriotti et al., 2010; | 2012 4 2 2 12 4 24
Wolf-Hall, 2007; Creppy E. E., 2002). Tyto | Celkem / 16 17 8 58 20 119
mykotoxiny jsou celosvétové vyznamné Total

kontaminanty, které se vyskytuji v obilovi-
nach, napf. pSenici, jeémenu, ovsu, kuku-
fici, ryzi a jejich produktech jako je chléb,

Tab. 2 Uroven kontaminace piv DON / Level of DON contamination of beer samples (ug/l)

slad a pivo (MankeviCiene et al., 2011;

Ibanez-Vea et al., 2012). Deoxynivalenol
(DON) je nejvice sledovany trichothecen.

Jeho vyznamnym producentem je Fusari-

Kategorie / Category Celkem / Total <2.0 2-10 >10
Nealko / Nonalcoholic 16 7 7 2
Sv. vyéep / Pale drafted 17 7 9 1

um graminearum (nepohlavni forma Gibbe-
rella zeae), ktery se uplatiiuje pfedevsim

Tm. vy€ep / Dark drafted 8 2 5 1

v teplejSich oblastech (optimaini teplota

Sv. lezak / Pale lager

58 11 36

rstu je 25 °C). DalS$im producentem je F.

Tm. lezak / Dark lager

20 3 10 7

culmorum, ktery ma nizsi naroky na teplotu
(optimum je 21 °C). Vyskyt DON v cereali-
ich je meziro¢né velmi variabilni, zavisi pre-

Tab. 3 Primérny obsah DON (ug//) v pivu / Mean DON content (ug/l) in beer

devéfrg na inmatigkych pqdml’nkéch v dané Rok / Year Positivni / Rozmezi/ | Pram.obsah DON / Mean DON content
Ioka[lte, na typu p[edplgdlny ana re2|sten5:| Celkem Range VSechny vzorky / T
danevc,)drudy. V nékterych Ietec;h Ize pqua— Positive / Total i y ; i S Sl O
zat pfitomnost tohoto mykotoxinu prakticky samples vz. /Contaminate
ve 100% vySetfovanych vzorki (Velisek, et samples
aI.,k2009). EO::I je z hlediska prakticElého 2009 29/35 2.0-24.1 6.0 7.0
vyskytu trichothecenl povazovan za hlav- —

ni kontaminant potravin. Jde v8ak nastésti 2010 17/29 2.3-24.5 8.3 13.7

o jeden z nejméné toxickych trichothece- [2011 24/31 2.2-44.0 7.4 9.3

na, ktgryhje iiaz Ik<um_ulativnic?lelelzvstr;osltl’ 2012 19/24 21-195 4.3 5.0

a nema charakter karcinogenu (Malif et al.,

2003: Veligek et al., 2009). Celkem / Total 89/119 2.0-44.0 6.6 8.5

Fusariové plisné predstavuji vyznam-
né bezpeénostni riziko pro pivovarsky pramysl (Oliveira et al.,
2012). Pfi sladovani kontaminovaného jeémene vznikaji vyhod-
né podminky pro rozvoj toxinogennich plisni (Papadopoulou et
al., 2000; Wolf-Hall, 2007). Béhem maceni, kli¢eni i hvozdéni
jsou plisné stale schopny rdstu a tvoreni mykotoxint (Wolf-Hall,
2007). Vyroba sladu — fizeného kli¢eni obilnych zrn — je komplex-
ni biologicky proces, ktery zahrnuje Sirokou $kalu biochemickych
a fyziologickych reakci (Laitila, 2007). Vyména méaceci vody sice
odstranuje ¢ast mykotoxin(, ale pfi kliceni muze dochazet opét
k jejich narlstu. Pfi hvozdéni dochazi k poklesu obsahu mykoto-
xin(Q, ale ne k jejich vymizeni (Laitila, 2007; Oliveira, et al., 2012;
Lancova, et al., 2008). Plisné a jejich spéry se z infikovaného
je€mene a sladu do piva dostat nemohou, nejpozdéji ve stadiu
chmelovaru jsou usmrceny. Cast mykotoxint diky své tepelné
stabilité tento proces ,pfezije“ (Wolf-Hall, 2007; Scott, 1996)
a muze pfejit az do finalniho produktu — piva (Wolf-Hall, 2007;
Bertuzzi, et al., 2011).

Cilem na$i studie bylo sledovat vyskyt DON ve vzorcich piv, které
pochazely pfimo od vyrobct z Ceské republiky.

2 MATERIAL A METODY

V letech 2009-2012 byl sledovan vyskyt mykotoxinu DON v lah-
vovych pivech, ktera pochazela pfimo od vyrobct z CR. Jednalo se
o piva svétla, tmava, vy€epni, lezaky a nealkoholicka. Celkem bylo
analyzovano 119 piv (viz tab. 1).

DON v pivu byl analyzovan po pfedchozim precisténi pfes imu-
noafinitni kolonku DONPREP. Odplynény vzorek piva byl nanesen
pfimo na imunoafinitni kolonku, k promyti byla pouzita deionizo-
vana voda. Eluce byla provadéna opakované methanolem. Vzo-
rek byl odpafen do sucha na vakuové odparce. Pfed nastfikem
byl vzorek rozpustén v 1 ml vodného methanolu. Pro identifikaci
a kvantifikaci DON byla pouZita metoda vysokoucinné kapalinové
chromatografie ve spojeni s hmotnostné — spektrometrickou detek-
ci (LC-MS/MS) (Anselme et al., 2006; Lancova et al., 2008; Kos-
telanska et al., 2011). Byla optimalizovana a validovana metoda
s gradientovou eluci.

der favorable conditions they can also grow during storage (Vaughan
et al., 2005; Fakhrunnisa; Hasmbhi, M. H.; Ghaffar, A., 2006).

Fusarium mycotoxins include type-B trichothecenes (deoxynivale-
nol, nivalenol), trichothecenes A (T-2 toxin, HT-2 toxin), zearalenon
and a group of fumonisins (Mankeviciene et al., 2011; Capriotti, et
al., 2010; Wolf-Hall, 2007; Creppy, E. E., 2002). These mycotoxins
are significant contaminants occurring worldwide in cereals e.g.
wheat, oats, maize and rice and products made from them such as
bread, malt and beer (Mankeviciene et al., 2011; Ibanez-Vea et al.,
2012). Deoxynivalenol (DON) is the most studied trichothecene. Its
important producer is Fusarium graminearum (asexual form of Gib-
berella zeae) occurring prevailingly in warmer areas (optimal tem-
perature for growth is 25 °C). F. culmorum, another producer, is less
demanding for temperature (optimum is 21 °C). DON occurrence in
cereals is variable depending largely on weather conditions in the
given locality and year, a previous crop and resistance of the given
variety. In some years, the presence of this mycotoxin can be proven
nearlz in 100% of the examined samples (VeliSek et al., 2009). In
terms of the trichothecene occurrence, DON belongs to main food
contaminants. Fortunately, it is one of the least toxic trichothecenes
without cumulative characters and it is not a carcinogen (Malif et al.,
2003; Velisek et al., 2009).

Fusarium fungi are a significant safety risk for the brewing industry
(Oliveira et al., 2012). Malting of contaminated barley creates favora-
ble conditions for the development of toxinogenic fungi (Papadopoulou
et al., 2000; Wolf-Hall, 2007) which are still during steeping, germina-
tion and kilning capable to grow and produce mycotoxins (Wolf-Hall,
2007). Production of malt — controlled germination of cereal grains —is
a complex biological process which includes a wide range of biochem-
ical and physiological reactions (Laitila, 2007). Exchange of steeping
water removes part of mycotoxins, but they can start to grow again
during germination. During kilning, mycotoxins are reduced but not
eliminated (Laitila, 2007; Oliveira et al., 2012; Lancova et al., 2008).
Fungi and their spores cannot pass from infected barley and malt into
beer; they are killed in the phase of wort boiling as the latest. Part of
mycotoxins due to their thermal stability “survive” this process (Wolf-
Hall, 2007; Scott, 1996) and can get even to the final product — beer
(Wolf-Hall, 2007; Bertuzzi et al., 2011).
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Tab. 4 Vysledky publikovanych studii obsahu DON (ug/l) v pivech / DON content (ug/l) in
beers in published studies

* Mez stanovitelnosti / Limit of quantification

Tab. 5 Nejvy$Si namérené hodnoty DON (ug/l) v jednotlivych letech sledovani / The highest
DON values (ug/l) in the individual years of monitoring

The aim of this study was to monitor the
occurrence of DON in beer samples col-
lected directly from the outlet shops in the

Reference / Positivni Pramérny Plvod piv / LOQ* .
References / Celkem obsah DON / Beer origin (ng/l) Czech Republic.
Positive / Mean DON
Total content 2 MATERIAL AND METHODS

(Anselme et al., 2006) 59/80 5.0 Belgium 2.0
(Kostelanska et al., 111/176 6.6 Europe and North 25 In 2009-2012, the occurrence of myco-
2009) America toxin DON in bottled beers obtained directly

- X from Czech outlet shops was monitored.
(Bertuzzi et al., 2011) 70/106 2.1 European countries 0.5 Samples included pale, dark, dispensed,
(Varga et al., 2013) 289/374 8.4 38 countries of the | 3.0-11.0 lager and non-alcoholic beers. Totally 119

world beers were analyzed (see Tab. 1).

VUPS, a.s./ RIBM 89/119 6.6 Czech Republic 2.0 DON in beer was analyzed after previ-

ous purification by the immunoaffinity DON-
PREP column. Degassed beer samples
were applied directly on the immunoaffinity
column, deionized water was used for wash-
ing. Elution with methanol was performed re-
peatedly. Samples were dried on a vacuum

Rok / Year Nealko / Sv. vycéepni/ | Tm.vyéepni/| Sv.lezak/ | Tm.lezak/ L
Nonalcoholic| Pale drafted | Dark drafted | Pale lager | Dark lager evaporator. Before injection, the samples
were dissolved in agueous methanol (1 ml).
2009 24.1 8.4 9.5 23.6 111 The high performance liquid chromatogra-
2010 92 25 1.2 245 23.9 phy method with mass spectrometric de-
tection (LC-MS/MS) was used for the DON
2011 10.1 10.9 14.6 12.7 44.0 identification and quantification (Anselme et
2012 3.0 2.1 3.8 9.9 19.5 al., 2006; Lancova et al., 2008; Kostelanska,

3 VYSLEDKY A DISKUSE

Mykotoxin DON v koncentraci vy$si nez 2,0 pg/l byl nalezen u
74,8 % analyzovanych piv (89 piv z celkovych 119), z toho u 56,3 %
se kontaminace pohybovala mezi 2-10 pg/l (67 ze 119), u 18,5 %
vzorkl byl obsah DON vys$si nez 10 pg/l (22 ze 119) viz tab. 2.

Primérny obsah DON ve v§ech vzorcich se pohyboval v rozmezi
4,3-8,3 pg/l viz tab. 3.

V letech 2006—2013 byly publikovany 4 vyznamné studie, které
se tykaly vyskytu DON v pivech (Anselme et al., 2006; Varga, et al.,
2013; Bertuzzi et al., 2011; Kostelanska et al., 2009). Piva pochazela
z let 2003-2013 a byla analyzovana metodou plynové a kapalinové
chromatografie. Z vySe uvedené tabulky (tab. 4) vyplyva, ze naSe
vysledky jsou plné v souladu s dfive publikovanymi daty.

Primérna hodnota obsahu DON ve vSech nealkoholickych pivech
byla 4,5 pg/l, ve svétlych vyéepnich pivech 3,0 pg/l, ve tmavych vy-
¢epnich pivech 5,4 pg/l, ve svétlych lezacich 7,3 pg/l, ve tmavych
leZacich 9,9 pg/l.

Median obsahu DON ¢inil 2,4 pg/l v nealkoholickych pivech, 2,2
pg/l ve svétlych vy€epnich pivech, 3,9 pg/l v tmavych vy&epnich pi-
vech, 5,7 pg/l ve svétlych lezécich a 6,1 pg/l v tmavych lezacich.

Nejvyssi hodnoty DON, které byly v letech 2009—-2012 nalezeny,
jsou shrnuty v tab. 5.

Varga a spol. (2013) a Kostelanska a spol. (2009) uvadi pozitivni
korelaci mezi koncentraci alkoholu v pivu a obsahem mykotoxind.
Nase vysledky toto ¢aste¢né potvrzuji, nebot obsah DON vy$Si nez
10 pg/l byl nalezen u 23,1 % lezackych piv, 7,7 % vy&epnich piv
a 12,5 % nealkoholickych piv.

Maximalni povoleny limit DON v potravinach je pro vSechny ¢Elenské
staty EU stanoven Nafizenim komise (ES) €. 1881/2006. Pro je¢men
¢ini 1250 pg/kg. Maximalni povoleny limit pro obsah DON v pivu nebyl
evropskou legislativou oSetfen. Védecky vybor pro potraviny v potravino-
vém fetézci Evropského Uradu pro bezpecnost potravin (EFSA) stanovil
tolerovatelny denni pfijem (TDI) pro DON ve vysi 1ug/kg télesné hmot-
nosti a den (EFSA, 2007). O TDI pro DON bylo rozhodnuto na zakladé
efektu u pokusnych zvifat charakterizovanych snizenim hmotnostnich
pfiristk( a hmotnosti jater. Imunotoxicky efekt byl pozorovéan aZ u davek
2,5krat vyssich. (SZU, 2013).

DON mUze byt stejné jako ostatni xenobiotika ¢aste¢né metabolizovan
za vzniku konjugovanych forem. VétSinou se jedna o konjugaty se sa-
charidy, které vznikaji v pribéhu detoxikacniho procesu rostlin. K nejzna-
méj$im konjugatlim patfi deoxynivalenol-3-glukosid (D3G). V soucasné
dobé neni mozné fict, jestli D3G, jakozto detoxikacni rostlinny produkt,
vykazuje akutni toxicitu nebo zda se v téle mlze rozstépit zpét na DON
(Berthiller et al., 2007; Berthiller et al., 2013). Nicméné Berthiller et al.
(2013) uvadi, ze D3G je odolny vuci kyseliné chlorovodikové, coz nazna-
¢uje, Ze nebude hydrolyzovan v Zaludku savcl a nerozstépi se zpét na
mykotoxin DON. Svétovy vyzkum v této oblasti dosud intenzivné probiha.

et al., 2011). The method with gradient elu-
tion was optimized and validated.

3 RESULTS AND DISCUSSION

Mycotoxin DON at concentration higher than 2.0 pg/l was detected in
74.8% of the analyzed beer samples (89 beers of total 119), in 56.3%
of which contamination varied between 2—10 pg/l (67 of 119),in 18.5 %
of samples, DON was higher than 10 pg/l (22 of 119), see Tab. 2.

Mean DON content in all samples varied from 4.3-8.3 pg/l (see Tab. 3).

In 2006—-2013, four important studies dealing with the DON occur-
rence in beers were published (Anselme et al., 2006; Varga, et al.,
2013; Bertuzzi et al., 2011; Kostelanska et al., 2009). Beers came
from 2003—2013 and were analyzed using gas and liquid chroma-
tography methods. The table above (Tab. 4) indicates that our results
are in full compliance with the data published previously.

The mean DON value in all non-alcoholic beers was 4.5 pg/l, in
pale drafted beers 3.0 pg/l, dark drafted beers 5.4 ug/l, pale lagers
7.3 pg/l, dark lagers 9.9 pg/l.

Median of DON content was 2.4 pg/l in non-alcoholic beers, 2.2
pg/l in pale drafted beers, 3.9 pg/l in dark drafted beers, 5.7 pg/l in
pale lagers and 6.1 pg/l in dark lagers.

The highest DON values detected in 2009-2012 are summarized
in Tab. 5.

Varga et al. (2013) and Kostelanska et al. (2009) reported a posi-
tive correlation between concentration of alcohol in beer and myco-
toxin content. Our results partly confirm these findings as DON high-
er than 10pg/I was found in 23.1% of lager beers, 7.7% of drafted
beers and 12.5% of non-alcoholic beers.

Maximum allowable limit for DON in food was set for all the EU
member states by the European Commission regulation (EU) no.
1881/2006. For barley it is 1250 pg/kg. The maximum allowable limit
for DON content was not set by the European legislation. The scientific
committee of the European Food Safety Authority (EFSA) set the tol-
erable daily intake (TDI) for DON in the amount of 1ug/kg per the body
weight and per day (EFSA, 2007). The TDI for DON was set on the
basis of the impact in testing animals characterized by the reduction in
weight gains and liver weight Immunotoxic effect was observed only in
2.5x higher doses (SzZU, 2013).

DON similarly as other xenobiotics can be partially metabolized and
conjugated forms are created, namely conjugates with saccharides
formed during the detoxication process of plants. Deoxynivalenol-3-glu-
coside (D3G) belongs to the well known conjugates. Today it is not pos-
sible to state whether D3G, as a detoxication product in plants, exhibits
acute toxicity or whether it can split in the body back to DON (Berthiller,
et al., 2007; Berthiller et al., 2013). Nevertheless, Berthiller et.al. (2013)
reported that D3G was resistant to hydrochloric acid, this indicates that
it is not hydrolyzed in mammalian stomachs and does not split back to
DON mycotoxin. This issue has been intensively researched worldwide.
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4 ZAVER

Pivo je starobyly napoj, ktery je velmi popularni na celém sveé-
té. Obiloviny, jedny z potencialné nejvyznamnéjsich zdroji plisni
a mykotoxinu jsou zakladni surovinou pro jeho vyrobu. Je proto vel-
mi dulezité se zabyvat kvalitou vstupnich surovin pro vyrobu piva.
Ve VUPS pravidelné sledujeme obsah vybranych fusariovych myko-
toxint, tedy i DON ve sklizni sladovnického je€mene a v nami analy-
zovanych vzorcich opakované zjistujeme, ze az na vyjimky zdaleka
nedosahuji nastavenych maximalnich limitd. V ramci Ceského svazu
pivovarl a sladoven existuje metodické doporuéeni pro regulaci my-
kotoxinl v pivu. Na zakladé nasich dosavadnich zku$enosti mizeme
fict, ze obsah mykotoxind v pivovarskych surovinach a pivu nepied-
stavuje vyznamné zdravotni ohrozeni. Je v8ak nezbytné vyskyt my-
kotoxinli v pivu pribézné sledovat a chranit tak zdravi spotfebitele.

Podékovani 5 B

Prace vznikla za podpory projektu MSMT CR FCH-S-13-2087
Zatizeni ekosystém( prioritnimi polutanty a moznosti jejich elimi-
nace.
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4 CONCLUSIONS

Beer, centuries-old beverage, has been very popular all over the
world. Cereals, one of potentially most significant sources of molds
and mycotoxins, are basic brewing raw materials. Therefore it is very
important to monitor quality of the raw materials for beer production.
The RIBM regularly tests contents of the selected fusarium myco-
toxins, i.e. including DON in malting barley crop and the samples
analyzed by far do not usually contain the set maximum limits. Czech
Beer and Malt Association issued methodical recommendation for
the regulation of mycotoxins in beer. Based on our current experi-
ence, we can state that mycotoxin content in brewing raw materials
and beer does not represent any significant health risk. On the other
hand, it is necessary to monitor continuously the occurrence of my-
cotoxins in beer and protect thus consumers’ health.
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