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Sledovani vyskytu mykotoxinli v surovinach potravinarskych vyrob a zejména v samotnych produktech je v sou¢asnosti jednim z nej-
vyznamnéjSich témat potravinarské analytiky. Tato prace je vénovana testovani vyuzitelnosti postupu zaloZzeného na imunochemickych
principech pro stanoveni ochratoxinu A na 28 vzorcich ¢eskych, portugalskych a ¢inskych vin a porovnani ziskanych vysledki s udaji
ziskanymi pomoci bézné pouzivané HPLC-FLD metody. Ziskana data jednoznacéné potvrzuji vyznamné nadhodnocovani vysledkl imu-
nochemické metody, coz ovSem v podstaté nebrani vyuZiti metody jako jednoduchého postupu vhodného pro odhaleni problematickych
vzork(.

Karabin, M. — Luéokova, A. — Fiala, J. — Jelinek, L. — Hudcova, T. - Wang, D. — Dostalek, P.: An immunochemical method for the
determination of Ochratoxine A in the wine and its applications. Kvasny Prum. 60, 2014, No. 9, pp. 226-232

Recently, the monitoring of the occurrence of mycotoxins in raw materials used for food processing and in the final products has be-
come one of the most important topics in food analyses. This study tests the usability of the determination of ochratoxin A based on im-
munochemical principles. A total of 28 samples of Czech, Portuguese and Chinese wines were analysed and the results were compared
with the results obtained by means of the routinely used HPLC-FLD method. The results obtained by means of the immunochemical
determination proved unequivocally to be significantly overestimated. Nevertheless, this method could be used as a simple approach for
the detection of objectionable samples.

Karabin, M. — Luéokova, A. — Fiala, J. — Jelinek, L. — Hudcova, T. — Wang, D. — Dostalek, P.: Inmunochemische Feststellung des
Ochratoxins im Wein und ihre Applikation. Kvasny Prum. 60, 2014, Nr. 9, S. 226-232

Zur Zeit gehort die Verfolgung des Auftretens von Mykotoxinen in den Lebensmittelrohstoffen und besonders in den Lebensmitteln
selbst zu den bedeutenden Themen der Lebensmittelanalytik. Der Artikel befasst sich mit der Anwendungsmdglichkeit des auf Basis
von Immunochemischen Prinzipen flr Feststellung des Ochratoxins A gegriindeten Testverfahrens auf 28 Mustern tschechischer, por-
tugiesischer und chinesischer Wein und folgender Vergleich mit den durch die laufend aufgewandte HPLC-FLD Methode gewonnenen
Ergebnissen. Die erworbene Daten eine bedeutende Uberwertung der Ergebnisse der immunochemische Methode eindeutig bestatigen,
was aber im Grunde die Verwendung der Methode als ein einfaches Verfahren zur Entdeckung von problematischen Mustern nicht

verhindert.
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1 UvVvoD

Zajisténi bezpecénosti a zdravotni nezavadnosti produktu je jednim
z nejvyznamnéjsich aspektl potravinarskych vyrob uz nékolik desi-
tek let. Vyznamnym rizikem, kterému je v tomto ohledu v posledni
dobé vénovana pozornost, je problematika kontaminace mykotoxiny.
U zastupcl této rozsahlé (stovky sloucenin) skupiny sekundarnich
metabolitl plisni, produkovanych zejména rody Aspergillus, Fusa-
rium, Alternaria a Penicillium, byly prokdzany vyznamné negativni
zdravotni uc€inky, vychazejici zejména z jejich karcinogennich, te-
ratogennich, nefrotoxickych, hepatotoxickych a imunosupresivnich
vlastnosti (Bezerra da Rocha et al., 2014; Ostry, 2008; Speijers
a Speijers, 2004; Schlatter, 2004).

V ptipadé vyroby alkoholickych népojl (piva a vina) je zdrojem
mykotoxind kontaminovana surovina, coz je v pfipadé piva jeémen,
respektive slad (Malachova et al., 2010, Kostelanska et al., 2009)
a u vina jsou to hrozny, které jsou idedlnim prostifedim pro rast plisni
rodu Aspergillus, produkujicich Siroké spektrum mykotoxinG, zejmé-
na aflatoxiny, ochratoxin A a sterigmatocystin (Anli a Bayram, 2009;
Lasram et al., 2012).

Hlavnim mykotoxinem vina je ochratoxin A (OTA), strukturné vycha-
zejici z fenylalaninu (obr. 1), jehoz vyskyt ve viné byl poprvé potvrzen
jiz v 90. letech minulého stoleti (Zimmerli a Dick, 1996). Obecné jsou
za nejdlleZitéjSi producenty tohoto mykotoxinu povazovany druhy A.
ochraceus a P verrucossum, nicméné v pfipadé kontaminace révy
a hroznu byl prokazan rozhodujici pfispévek druhli A. carbonarius

Keywords: mycotoxins, wine, ochratoxin A, immunochemical
determination, Ultra Performance Liquid Chromatography (UPLC)

1 INTRODUCTION

The health and safety assurance of products has been one of
the most important aspects of food production for several decades.
Recently, the risk of contamination by mycotoxins has been closely
observed. This waist group of secondary metabolites of moulds pro-
duced mainly by the genera Asperqgillus, Fusarium, Alternaria a Peni-
cillium with their carcinogenic, teratogenic, nephritoxic, hepatotoxic
and immunosuppressive properties have considerable negative
health impacts (Bezerra da Rocha et al., 2014; Ostry, 2008; Speijers
and Speijers, 2004; Schlatter, 2004).

In the production of alcoholic beverages such as beer or wine,
contaminated raw materials such as barley and malt for beer, and
grapes for wine could become sources of mycotoxins (Malachova
et al., 2010; Kostelanska et al., 2009). The grapes are an ideal
substrate for the growth of moulds genus Aspergillus, producing
a wide spectrum of mycotoxins, especially aflatoxins, ochratoxin
A and sterigmatocystin (Anli and Bayram, 2009; Lasram et al.,
2012).

The most common mycotoxin in wine is ochratoxin A (OTA) with
a chemical structure derived from phenylalanine (Fig. 1). The first
time it was found was already in the 90s of the last century (Zimmerli
and Dick, 1996).

Generally, the most important producers of this mycotoxin are
A. ochraceus and P. verrucossum. Nevertheless, contamination of
vines and grapes originates mainly from the genera A. carbonarius
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a A. niger (Bau et al., 2005; Gu-
zev et al., 2006). Tyto druhy byly
izolovany z hroznd péstovanych
v Australii (Leong et al., 2006),
Jizni Americe (Da Rocha Rosa et
al., 2002) i v Evropé (Sage et al.,
2002; Abarca et al., 2003; Battila-
ni et al., 2006a). Inokulum zminé-
nych plisni je bézné pfitomno ve
vinohradech, pfi¢emz k nejvétsi-
mu narGstu obsahu OTA docha-
zi béhem zrani bobuli vinného
hroznu. Rozhodujicim faktorem v tomto procesu jsou meteorologické
podminky a zejména poskozeni hrozn(l (Batillani et al., 2004).

Béhem technologického zpracovani hroznt mnozstvi OTA pifili$ ne-
roste a je ureno jeho obsahem ve zbytcich bobuli, tfapinach a slup-
kach, které jsou soucasti rmutu. Urcity vliv mohou mit sanitacni pod-
minky zejména u mleti, protoZze mechanicky poskozené bobule mohou
byt snadno napadeny vySe zminénymi plisnémi. Vliv tohoto faktoru se
znacéné zvysuije u vin, béhem jejichz vyroby je pouzivan maceracni krok
(Cervena vina). Béhem néj muze dochdazet ke zvy$eni obsahu OTA az
0 20 % (Battilani et al., 2003). Jeho hodnoty v mostu jsou znacné pro-
ménlivé a u kontaminovanych mostd se pohybuji v desitkach az stov-
kach ng/l (Anli a Bayram, 2009). Béhem samotné fermentace mostu
je rast kontaminuijicich plisni znaéné omezen, at uz v dusledku inhibi¢-
nich G¢inkl vznikajiciho ethanolu, nebo vzhledem k pfitomnosti zna¢-
ného mnozstvi kvasni¢né kultury (Battilani et al., 2006b, Delage et al.,
2003). Narust obsahu OTA proto v této fazi vyroby nebyl pozorovan.
Naopak béhem $koleni vina dochazi k urcitému poklesu v dusledku
sorpce na kaly a bunécné stény kvasinek, které jsou nasledné filtraci
odstranény (Bejajoui et al., 2004). Vysledkem v§ech uvedenych vliv{
jsou znaéné kolisavé obsahy OTA v hotovych vinech. Obecné je moz-
no fici, Zze Castéji se s pfitomnosti OTA setkavame u vin z teplejSich
oblasti a niz§ich nadmorskych vySek (Anli, 2009). Obsahy se obvykle
pohybuiji v tisicinach az desetinach pg/l, vyjimeéné i vyse.

Vzhledem Kk imunosupresivnim, karcinogennim, teratogennim
a neurotoxickym uc¢inkim OTA (EFSA 2006) je monitorovani jeho ob-
sahu ve vinech vénovana v poslednich letech zna¢na pozornost. Or-
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Obr. 1 Ochratoxin A/ Fig. 1 Ochratoxine A

and A. niger (Bau et al., 2005;
Guzev et al., 2006). These
strains were isolated from
grapes cultivated in Australia
(Leong et al.,, 2006), South
America (Da Rocha Rosa et al.,
2002) and Europe (Sage et al.,
2002; Abarca et al., 2003; Bat-
tilani et al., 2006a). The inocu-
lums of the moulds mentioned
above are commonly present in
vineyards. The peak content of
OTA is reached during the ripening of the grapes. The decisive
factors in this process are the weather conditions and any grape
damage (Batillani et al., 2004).

The content of OTA is given by its amount in the remains of the
grapes, in the stalks (panicles) and the skins of the grapes and does
not increase significantly during processing. The sanitation condi-
tions, especially during pressing could have some influence since
mechanically damaged grapes can easily be attacked by moulds.
The influence of this factor is considerably increased in red wines
because of the maceration step used in the manufacturing process.
During the maceration, the content of OTA could increase by as
much as 20% (Battilani et al., 2003). The content in the mash is
very variable. A contaminated mash could contain tens to hundreds
of ng/l of ochratoxin A (Anli a Bayram, 2009). The growth of moulds
during mash fermentation is considerably restrained either due to the
inhibitory properties of alcohol or to the massive presence of yeast
culture (Battilani et al., 2006b, Delage et al., 2003). Therefore, during
the fermentation process no increase in the OTA content was ob-
served. On the contrary, the OTA content decreases during clarifica-
tion of the wine because of mould adsorption onto the sludge and the
skin cells of the yeasts, which are then removed later on by filtration
(Bejajoui et al., 2004). Consequently, the final content of OTA in the
finished wines is very variable. Generally, OTA is more often present
in wines from warmer regions and lower altitudes (Anli, 2009). The
usual content ranges from thousandths to tenths of ng/l and only
rarely is it higher.
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ganizaci EFSA (European Food Safety Authority) byla stanovena to-
lerovatelna tydenni davka (TWI — Tolerable Weekly Intake) 120 ng/kg
télesné hmotnosti a jeho maximalni obsah ve viné byl na zakladé
rozhodnuti Evropské komise (Anonymous 2006) stanoven na 2ug/kg.

Pro kontrolu dodrzovani legislativné uréenych limit( byla vyvinuta
fada metod detekce a stanoveni obsahu OTA. U vina se pro pfesnou
kvantifikaci pouziva nej¢asteji riznych usporadani RP-HPLC pfipad-
né modernéjsi UPLC obvykle v kombinaci s fluorescenénim (Miku-
likova et al., 2012; Comuzzo et al., 2013; Flajs et al., 2009) nebo
hmotnostnim (Koch et al., 2011) detektorem. Vzhledem k naro¢nosti
pfipravy vzorkll pro chromatografickou analyzu, vyuZzivajici imuno-
afinitnich kolon (Flajs et al., 2009; Mikulikova et al., 2012; Solfrizo
et al., 2008) jsou studovany téZz moznosti vyuziti imunochemickych
metod pro kvalitativni nebo semikvantitativni screening pfitomnosti
OTA. Kromé béznych ELISA metod se spektrofotometrickou de-
tekei jsou v posledni dobé pfedmétem zajmu také imunosensory.
Ty vyuzivaji chemiluminiscence (Novo et al., 2013), pfipadné jsou
protilatky vazany na paramagnetické ¢astice a detekce probiha na
zakladé diferenéné-pulsni voltametrie (Vidal et al., 2012). Kromé
toho existuje v souasné dobé na trhu nékolik komeréné vyrabénych
imunochemickych sad, schopnych semikvantitativné urcit obsah
OTA v Sirokém spektru potravinarskych surovin a produktd (Shim et
al., 2009). Jednim z téchto kit je i ROSA (Rapid One Step Assay),
ktery byl testovan v této praci.

2 MATERIAL A METODY

2.1 Analyzované vzorky vina

Byly analyzovéany vzorky bilych, riZovych a éervenych vin z vinaf-
skych oblasti Morava a Cechy z Ceské republiky, dale z Portugalska
a Ciny. U kazdého vzorku je uvedeno misto péstovani, odrida, ja-
kostni tfida a ro€nik sklizné.

Bil, riiZova a éervend vina z vinafské oblasti Cechy
(podoblast Mélnicka, vinafska obec Praha, vinice sv. Klara)

Bila vina:
Mdller — Thurgau (MT), pozdni sbér, roénik 2011
Ryzlink rynsky (RR), kabinetni vino, ro¢nik 2011
Klara (K), bilé vino, roénik 2011
Tramin &erveny (TC 10), slamové vino, roénik 2010
Bilé z botanické (BZB), zemskeé vino, ro¢nik 2011
Tramin erveny (TC 09), Ryzlink vlasky, slamové vino, roénik
2009.

RlZova vina:
Modry Portugal — klaret (MP 10), zemské vino, ro¢nik 2010
Rulandské modré — rosé (RM — PS), pozdni sbér, roénik 2011
Rulandské modré — klaret (RM — VZH), vybér z hrozn(, ro¢nik
2011.

Cervené vina: )
Rulandské modré (RMC — PS), pozdni sbér, roénik 2010.

Bila a ¢ervena vina z vinarské oblasti Morava

Bila vina:

(vinarska podoblast Znojemska, vinafska obec StoSikovice na Louce)
Rulandské sedé (RS), ledové vino, roénik 2008

(vinafska podoblast Mikulovska, vinafska obec Brod nad Dyji)
Rulandskeé bilé (RB), vybér z cibéb, roénik 2008.

Cervend vina:

(vinaf'ska podoblast Slovacka, vinarska obec Uhersky Ostroh)
Merlot (M), slamové vino, ro¢nik 2006

(vinarska podoblast Znojemska, vinafska obec StoSikovice na Louce)
Rulandské modré (RM — ZV), zemskeé vino, ro¢nik 2011

(vinafska podoblast Velkopavlovicka)
Rulandské modré (RM — JV) jakostni odridové vino

(vinafské podoblast Mikulovska, vinafska obec Dolni Dunajovice)
Rulandské modré (RM — AV), archivni odrlidové vino, ro¢nik 2006

(vinafska podoblast Slovacka, vinafska obec Muténice)
Frankovka (F), pozdni sbér, ro¢nik 2011.

Cervena vina typu portské — Portugalsko
A102 - A 325
Graham’s (G), portské vino, ro¢nik 2000.

At present, due to the immunosuppressive, carcinogenic, terato-
genic, and neurotoxical effects of OTA (EFSA, 2006), close attention
is paid to monitoring its content in wines. The organisation EFSA
(European Food Safety Authority) set the TWI (Tolerable Weakly In-
take) at 120 ng/kg body weight and the European Commision (Anon-
ymous, 2006) set the maximum content in wine at 2 pg/kg.

To check the legislatively set value limits a number of analytical meth-
ods for the qualitative and quantitative determination of OTA were de-
veloped. For the quantification of OTA in wine RP-HPLC or the more so-
phisticated UPLC with a fluorescence detector (Mikulikova et al., 2012;
Comuzzo et al., 2013; Flajs et al., 2009) or with a mass spectrometer
(Koch et al., 2011) are used. Due to the very demanding sample prepa-
ration for the chromatographic analyses using immunoaffinity columns
(Flajs et al., 2009; Mikulikova et al., 2012; Solfrizo et al., 2008), the utili-
zation of immunochemical methods for quantitative or semi-quantitative
screening of OTA presence was studied. Next to the common ELISA
methods with a spectrophotometric detection, immunosensors have re-
cently become the subject of interest. They use either a chemilumines-
cence (Novo et al., 2013), or the antibodies are bound to paramagnetic
particles and detected by Differential Pulse Voltammetry (DPV) (Vidal
et al., 2012). Moreover, with the number of commercially produced im-
munochemical essays on the market, semi-quantitative assessments of
OTA contents in a wide spectrum of food products and raw material are
possible (Shim et al., 2009). One of these kits, the ROSA (Rapid One
Step Assay) was tested in the present study.

2 MATERIAL AND METHODS

2.1 Wine Samples Analysed

Samples of white, rosé and red wines from the Czech Republic
(the wine regions of Moravia and Bohemia), from Portugal and from
China were analysed.

White, rosé and red wines from the wine region of Bohemia
(subregion Melnik, viticultural district The City of Praque, vineyard
Saint Clara)

White wines:
Muller — Thurgau (MT), Late harvest, year 2011
Riesling (RR), Kabinett, year 2011
Klara (K), white wine, year 2011
Gewiirztraminer (TC 10), Straw wine, year 2010
White from Botanic (BZB), Country wine, year 2011
Gewiirztraminer (TC 09), Welschriesling, Straw wine, year 2009.

Rosé wines:
Blauer Portugieser — claret (MP 10), Country wine, year 2010
Pinot noir — rosé (RM — PS), Late harvest, year 2011
Pinot noir — claret (RM — VZH), Selection of grapes, year 2011.

Red wines: .
Pinot noir (RMC — PS), Late harvest, year 2010

White and red wines from the wine region of Moravia

White wines:

(wine subregion Znojmo, viticultural district Stosikovice na Louce)
Pinot gris (RS), Ice wine, year 2008

(wine subregion Mikulovsko, viticultural district Brod nad Dyji)
Pinot blanc (RB), Selection of berries affected by noble rot (Botry-
tis), year 2008.

Red wines:

(wine subregion Slovacko, viticultural district Uhersky Ostroh)
Merlot (M), Straw wine, year 2006

(wine subregion Znojemsko, viticultural district StoSikovice na Louce)
Pinot noir (RM — ZV), Country wine, year 2011

(wine subregion Velke Pavlovice)
Pinot noir (RM — JV) Quality varietal wine

(wine subregion Mikulovsko, viticultural district Dolni Dunajovice)
Pinot noir (RM — AV), Vintage wine, year 2006

(wine subregion Slovacko, viticultural district Muténice)
Blaufrankisch (F), Late harvest, year 2011.

Red port wines — Portugal
A102 - A 325
Graham’s (G), Port wine, year 2000
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Tab. 1 Naméfena koncentrace ochratoxinu A ve vinech z vinafské oblasti Cechy; ROSA (ng/l) / Table 1 The concentrations of ochratoxin
A in wines from the wine region of Bohemia in ng/l: ROSA method

MT RR K RMPS | RMVZH TC 10 BZB MP 10 TC 09 RMC PS
1.méfeni / value 0 100 0 0 0 0 100 0 100 0
2. méfeni / value 100 100 0 0 100 0 100 0 300 0
3. méfeni / value 200 0 0 0 100 0 0 0 200 0
Pramér / Average 100 70 0 0 70 0 70 0 200 0
o 80 50 0 0 50 0 50 0 80 0

Tab. 2 Naméfena koncentrace ochratoxinu A ve vinech z vinafské oblasti Morava; ROSA (ng/l) / Table 2 The concentrations of ochratoxin
A in wines from the wine region of Moravia in ng/l; ROSA method

RS RB RM zV M RM JV RM AV F
1.méfeni / value 0 0 0 0 0 0 0
2. méfeni / value 0 100 100 0 0 0 0
3. méfeni / value 0 200 100 0 0 0 0
Primér / Average 0 100 70 0 0 0 0
o 0 80 50 0 0 0 0

Tab. 3 Naméfena koncentrace ochratoxinu A ve vinech z Portugalska; ROSA (ng/l) / Table 3 The concentrations of ochratoxin A in port
wines in ng/l; ROSA method

A 102 A 108 A 123 A 321 A 325 G
1.méfeni / value 100 1300 200 0 100 0
2. méfeni / value 100 1200 200 0 0 100
3. méfeni / value 200 1400 400 0 100 100
Priimér / Average 130 1300 270 0 70 70
o 50 80 90 0 50 50

Tab. 4 NaméFena koncentrace ochratoxinu A ve vinech z Ciny; ROSA (ng/l) / Table 4 The concentrations of ochratoxin A in wines produced
in China in ng/l; ROSA method

GIV csw CSR CCE CCGB
1.méfeni / value 0 0 0 0 0
2. méfeni / value 0 0 0 100 0
3. méfeni / value 0 0 0 100 0
Primér / Average 0 0 0 70 0
o 0 0 0 50 0

Tab. 5 Namérena koncentrace ochratoxinu A; HPLC—FLD (ng/l) / Table 5 The concentrations of ochratoxin A in wines in ng/l; HPLC—FLD method

Vzorek / Sample Koncentrace / Concentration Vzorek / Sample Koncentrace / Concentration

MT 54 A 108 257.0

K <1.0 A 123 70.9

TC 10 <1.0 A 321 62.9

TC 09 8.4 G 25.0

RM 12.5 GIV <1.0

RS 24.9 GSwW 3.3

RB 5.8 CCE 11.5

M <1.0

Bild a éervena vina - Cina

Bila vina:

(vinafska podoblast Yantai)
Golden Icewine Valley (GIV), ro¢nik 2009
Changyu (CSW), Shandong White, Chardonnay/Riesling, ro¢nik

2006.

Cervend vina:

White and red wines from China

White wines:
(subregion Yantai)

Golden Icewine Valley (GlV), year 2009
Changyu (CSW), Shandong White, Chardonnay/Riesling, year

2006.

Red wines:

(vinafska podoblast Yantai)

Changyu (CSR), Shandong Red, Cabernet Sauvignon, ro¢nik 2006
(vinafska podoblast Ningxia)

Changyu (CCE), Cabernet d‘ Est, ro¢nik 2010

Changyu(CCGB), Cabernet Gernischt Blend, ro¢nik 2010.

(subregion Yantai)

Changyu (CSR), Shandong Red, Cabernet Sauvignon, year 2006
(subregion Ningxia)

Changyu (CCE), Cabernet d Est, year 2010

Changyu(CCGB), Cabernet Gernischt Blend, year 2010.
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mHPLC
100 mROSA

Koncentrace OTA / Concentrations of OTA (ng/g)

MT K TC10  TC09 RM RS RB M
Vzorky vin/ Wine samples

Obr. 3 Srovnéani koncentraci stanovenych obéma metodami — tu-
zemska vina/ Fig. 3 The comparison of the OTA contents in domestic
wines determined by the ROSA and the HPLC—FLD methods

2.2 Imunochemické stanoveni ochratoxinu A — ROSA
Ochratoxin W

Princip této imunochromatografické metody znazornény na obr. 2
je vyuzivan pro diagnostické testy uz od 80. let minulého stoleti.

Molekuly OTA, pfipadné jinych mykotoxinl, vnesené ve vzorku
na pocatek stripu, se vazou na protilatku ukotvenou na barvici sloz-
ku (nejCastéji koloidni ¢astice zlata). Tento komplex OTA-protilatka
spolu s nezreagovanou protilatkou postupuje na testovaci linii, kde
je zachycen, zatimco nezreagovana protilatka pokracuje az na tzv.
kontrolni linii, kde se vaze na dalSi protilatku, ktera je k ni speci-
ficka. Koncentrace mykotoxinu je nasledné odectena automaticky
prostfednictvim interni kalibrace na zakladé rozdilu ve zbarveni tes-
tovaci a kontrolni linie.

2.3 Stanoveni obsahu ochratoxinu A metodou HPLC

Stanoveni bylo provedeno ve Vyzkumném Ustavu pivovarském
a sladarském v Brné za pouziti metody publikované v roce 2011
Bélakovou (Bélakova et al., 2011). Tato metoda je zaloZzena na
vyuziti UPLC systému (Waters ACQUITY) v kombinaci s fluo-
rescencnim detektorem. Chromatografické déleni probihalo na
koloné Waters ACQUITY HSS T3 (2,1x100mm, velikost ¢astic
1.8pm) za pouziti gradientu acetonitrilu ve vodé okyselené kyseli-
nou fosforeénou. Metoda je akreditovana jako ,Metoda pro stano-
veni ochratoxinu A (OTA) a patulinu metodou UPLC s FLR a PDA
detekci®.

3 VYSLEDKY A DISKUSE

Smyslem studie bylo ovéfeni pouzitelnosti metody ROSA pro
stanoveni obsahu ochratoxinu A v rliznych druzich vin a porovnani
hodnot ziskanych touto metodou s vysledky stanovenymi prostfed-
nictvim certifikované metody zaloZzené na kombinaci HPLC a fluo-
rescencni detekce.

Pro tento ucel byly stanoveny metodou ROSA obsahy v bilych,
rizovych a &ervenych vinech z vinafskych oblasti Cechy (tab.
1) i Morava (tab. 2), v portskych vinech (tab. 3) a ve vinech vy-
robenych v Ciné (tab. 4). Portska vina byla zvolena na zakladé
pfedpokladu, ze by tento druh vin, vzhledem ke klimatickym pod-
minkam a technologii zpracovani, mél obsahovat zvySené kon-
centrace mykotoxinli (Gomez et al., 2006; Burdspal a Legarda,
2007; Duarte et al., 2010). O obsahu zdravi $kodlivych latek v ¢in-
skych révovych vinech je doposud jen malo informaci, a proto
bylo analyzovano také 5 vzork(l bilych a ¢ervenych vin ziskanych
v rdmci spoluprace s ¢inskym partnerem. U jednotlivych vzorkl
jsou uvedeny hodnoty tfi paralelnich stanoveni a jejich prGmér
a smérodatnd odchylka (o). Hodnoty priaméru a smérodatné od-
chylky byly s ohledem na nizkou citlivost metody zaokrouhleny
s pfesnosti na desitky.

Z 0daji uvedenych v tfab. 1 a 2 je jasné patrné, Ze v analyzova-
nych vzorcich tuzemskych vin se obsahy ochratoxinu A pohybuji na
velmi nizkych drovnich. U 10 vzork( ze 17 nebyl mykotoxin deteko-
van ani pfi jedné analyze a u zbyvajicich se pohyboval v rozmezi 70
az 200 ng/l, coz jsou hodnoty nejméné o fad nizsi, nez je legislativni
limit pro obsah OTA ve viné. Z hodnot je jasné zfejmé, Ze rozptyl
vysledku pfi stanoveni pomoci metody ROSA je pfi takto nizkych
koncentracich zna¢ny. Davodem je skute€nost, Ze mez detekce této
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Obr. 4 Srovnéni koncentraci stanovenych obéma metodami — za-
hrani¢ni vina / Fig. 4 The comparison of the OTA contents in foreign
wines determined by the ROSA and the HPLC—FLD methods

2.2 The Inmunochromatographic determination of ochratoxin
A by ROSA Ochratoxin W

The principal of this imunochromatographic method is shown in
Fig.2. It has already been used for diagnostic tests since the 80s of
the last century.

The sample was applied at the beginning of the sample pad. The
molecules of OTA or other mycotoxins present bind to the antibodies
embedded in colouring substance (usually colloidal gold particles).
The complex OTA-antibody together with any unused antibodies
proceeds up to the test line where the complex is blocked. The un-
used antibodies proceed further up to the control line where they
were fixed to another specific antibody (anti-antibody). The concen-
tration of mycotoxin is subtracted automatically by means of internal
calibration based on the colour difference between the test line and
the control line.

2.3 Determination of ochratoxin A by the HPLC method

The determinations were carried out at The Research Institute of
Brewing and Malting in Brno by means of the method published by
Bélakova et al. (2011). This method is based on the utilization of
the UPLC system (Waters ACQUITY) equipped with a fluorescence
detector (FLD). The chromatographic separation was carried out on
the Waters ACQUITY HSS T3 (2.1 x 100 mm) column with a particle
size of 1.8 pm. The elution was performed with a mixture of water /
acetonitrile acidified with phosphoric acid in a gradient mode. This
method has been recognised as the official method for the determi-
nation of Ochratoxin A and Patulin by means of UPLC and Fluores-
cence (FLR) and Photodiode-Array (PDA) Detection.

3 RESULTS AND DISCUSSION

The objective of this study was to evaluate the applicability of the
ROSA method for the determination of the Ochratoxin A content in
different wines and the comparison of the values obtained with re-
sults acquired by means of the certified method based on HPLC with
fluorescence detection.

For this purpose, the contents of OTA in white, rosé and red wines
from the wine regions of Bohemia (Table 1) and of Moravia (Table 2),
from port wines (Table 3) and from wines produced in China (Table 4)
were determined. The port wines were chosen as increased con-
centrations of mycotoxins were expected due to the climatic condi-
tions and the production technology (Gomez et al., 2006; Burdspal
and Legarda, 2007; Duarte et al., 2010). As information about health
damaging substances in Chinese grape wines is rare, five samples
of white and red wines were obtained within a co-operation with Chi-
nese partners. Each result is an average of three parallel determina-
tions with a standard deviation (o). With regard to the low sensitivity
of the method, the values of averages and standard deviations were
rounded to a factor of ten.

The results in Tables 1 and 2 show very low contents of OTA in the
domestic wines. In 10 out of 17 samples no mycotoxin was detected
at all. The OTA contents of remaining samples varied from 70 to 200
ng/l. These values are at least an order of magnitude lower than the
legislative limit for the OTA content in wine. Obviously, the values
obtained by means of the ROSA method varied considerably at such
low concentrations. The reason for this was that the detection limit
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metody je 100 ng/l a citlivost také 100 ng/l. Je zfejmé, Ze v tomto
usporadani se jedna o semikvantitativni metodu vhodnou pro iden-
tifikaci rizikovych vzork(, které budou nasledné analyzovany jinymi,

Predpoklad, Ze by portska vina méla vykazovat vyznamné vyssi
koncentrace OTA (Gomez et al., 2006), byl jeho stanovenim v Sesti
zkoumanych vzorcich potvrzen (tab. 3). Kromé jednoho vzorku byla
v8echna zbyvajici na vyskyt mykotoxinu pozitivni, pfi¢emz primér-
né hodnoty koncentraci se pohybovaly v rozmezi 70 az 1300 ng/l.
Nejvy$Si hodnota se jiz pomérné blizi maximalné povolené hodnoté
a takovy vzorek by mél byt podroben ovéfujici analyze.

Relativné prekvapivé byly vysledky stanoveni obsahu OTA ve
vzorcich vin z €inské produkce (fab. 4). Pfestoze o dodrzovani tech-
nologickych a legislativnich pravidel na tomto dynamicky se rozvije-
jicim trhu Ize mit opravnéné pochybnosti, v pfipadé nami analyzo-
vanych vzorkl byl pozitivné testovan pouze jeden z nich, pficemz
zjisténa hodnota obsahu byla blizka mezi detekce metody.

Pro ovéfeni hodnot ziskanych imunochemickou metodou bylo
15 vybranych vzork( z rliznych oblasti podrobeno analyze pomo-
ci UPLC/FLD, jejiz vysledky jsou uvedeny v tab. 5. Je mozno fici,
ze bylo potvrzeno zjisténi, Ze koncentrace OTA v ndmi analyzo-
vanych vzorcich byly velmi nizké, v nékterych pfipadech dokonce
niz8i nez mez stanovitelnosti (1 ng/l). Pfi porovnani hodnot zis-
kanych obéma metodami pro tuzemska (obr. 3) a zahrani¢ni (obr.
4) vina je zfejmé, ze imunochemicka metoda hodnoty prakticky
bez vyjimky nadhodnocuje, pouze ve dvou pfipadech nebyly me-
todou ROSA identifikovany velice nizké koncentrace mykotoxind.
V nékterych pfipadech (MT, TC 09) jsou hodnoty zjisténé touto
metodou az dvacetkrat vyssi. S ohledem na fakt, Ze se ma jednat
o metodu ,prvniho varovani“, slouzici k vyélenéni problematic-
kych vzork(, je tento fakt nutno, s ohledem na ochranu lidského
zdravi, povazovat za pozitivum. Zjevnou nevyhodou miize byt vy-
znamny narGst nakladd spojenych s analyzami fale$né pozitivnich
vzork(.

4 ZAVER

Prestoze prekotny vyvoj modernich chromatografickych metod
umoznuje odhalit pfipadnou kontaminaci potravin mykotoxiny prak-
ticky v redlném cCase, relativni ndkladnost potfebného vybaveni po-
nechava dostatek prostoru i pro pouZiti rychlych a méné néakladnych
metod zalozenych na imunochemickych principech.

Testovanim komeréniho kitu ROSA Ochratoxin W na vzorcich
tuzemskych i zahrani¢nich vin bylo potvrzeno, ze svému Ucelu,
tj. semikvantitativnimu stanoveni obsahu ochratoxinu A, zminény
postup viceméné vyhovuje, byt pfi nizkych koncentracich budou
jeho vysledky zatizeny pomérné znac¢nou chybou. U 15 vzorkd
z 28 se obsahy OTA pohybovaly pod mezi detekce metody, ve
zbyvajicich vzorcich nepfekonaly legislativné povolenou hranici
a s vyjimkou jednoho vzorku se ji ani nepfiblizovaly. Vyznamné
vy$8imi obsahy mykotoxini (130 az 1300 ng/l) se vyznacovala
néktera portska vina, coz je zcela v souladu s dosud publikova-
nymi udaji.

Porovnani vysledkl s bézné pouzivanym postupem vychazejicim
z kombinace HPLC a fluorescenéni detekce ukazalo, ze imunoche-
micky postup vysledky zna¢né nadhodnocuje (az o0 2000 % rel.), coz
ovéem neznemoznuje jeho vyuziti k vy$e uvedenym ucelim.
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and the sensitivity of this method were the same, namely 100 ng/I.
Consequently, this method was only semi-quantitative and hence
could be used for the identification of samples with suspiciously high
OTA concentrations. They must be subsequently analysed by other,
more precise, methods.

The presumption of significantly increased concentrations of OTA
in port wines (Gomez et al., 2006) was confirmed in the six test-
ed samples (Table 3). Mycotoxins were found in all samples apart
from one. The average concentrations varied from 70 to 1300 ng/l.
The highest value almost reached the allowed limit. Such a sample
should be repeatedly analysed by a more accurate method.

The results of the determinations of the OTA contents in Chinese
wines were quite surprising (Table 4). In spite of the fact that the
observance of the legislative and technologic rules in this dynami-
cally developing market is possibly not guaranteed, only one of the
samples tested contained OTA. Moreover, the value found was very
close to the detection limit of the method.

The values obtained by the immunochemical ROSA method
were evaluated against those obtained by means of the UPLC-FLD
method. For this purpose, 15 samples from different regions were
selected and analysed. The results are given in Table 5. They con-
firmed the very low OTA concentrations in the samples examined. In
some samples the OTA concentration was even lower than the de-
termination limit of 1 ng/l. The comparisons of the values obtained by
both methods are given in Fig. 3 (for domestic wines) and Fig. 4 (for
foreign wines). It is obvious that the imunochemical method overesti-
mates the OTA contents almost without exception. In some samples
such as MT and TC 09, the measured values were almost 20-fold
higher. The ROSA method only failed for two samples, in which the
very low OTA concentrations have not been detected. Nevertheless,
this method should only be a method “for first warning” preventing
potential health hazards. Regarding this fact, the ROSA method
must be considered as acceptable. The obvious disadvantage could
be the increased costs involved in the analyses of samples incor-
rectly tested as positive.

4 CONCLUSIONS

Despite the fact that rapid development of sophisticated chroma-
tographic methods enables the nearly real-time detection of possible
food contamination by mycotoxins, the equipment needed is rather
expensive. Therefore, fast and less costly methods based on immu-
nochemical principals could be used instead.

The examination of a commercial kit ROSA Ochratoxin W for
samples of domestic and foreign wine confirmed its suitability for the
semi-quantitative determination of ochratoxin A contents, in spite of
the fact that the measured values were rather incorrect at low con-
centrations. The contents of OTA were under the detection limit of
the method for 15 out of 28 samples. None of the remaining samples
exceeded the legislatively allowed norm and only one sample was
near to this limit. Significantly higher contents of mycotoxins, namely
of 130 to 1300 ng/l were only found in the port wines. This agrees
with the hitherto published results.

The comparison of the ROSA method with the commonly used
combination of HPLC with fluorescence detection indicated a sig-
nificant overestimation by as much as 2000% rel. Nevertheless, this
method could be recommended for the purposes given above.
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