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Byla provedena studie obsahu alergent v pivu, kterd se zabyvala oxidem sifi¢itym a lepkem. Oxid sifi¢ity byl stanoven pomoci chro-
nopotenciometrie. V analyzovanych vzorcich piva nebyl Zadny vzorek, ve kterém by byl obsah oxidu sifi€itého vétsi nez 20 mg/l a vzorky
Ceskych piv obsahovaly méné nez 10 mg/l. Lepek byl stanoven pomoci imunochemickych metod. Pro pivo a glukosové sirupy je vhodna
metoda ELISA (kompetitivni) s pouzitou protilatkou R5, ktera je schopna zachytit i prolaminové nizkomolekularni $tépy. Hodnoty lepku
v analyzovanych pivech jsou sice vétsinou nizsi nez navrhovany legislativni limit, pfesto vzhledem k maximalnim dennim doporu¢enym
davkam lepku v dieté neni vhodné doporucovat pivo ke konzumaci pro celiaky.

Dostalek, P. — Dvorak, J. — Hulin, P.: Allergens in beer. Kvasny Prum. 56, 2010, No. 2, p. 105-108.

This is a study about the content of allergens in beer, namely sulphur dioxide and gluten. The sulphur dioxide content was determined
by using of chronopotentiometry. None of the beers analysed contained more than 20 mg/l of sulphur dioxide and in samples of Czech
beers concentrations even lower than 10 mg/l were found. The gluten determination was accomplished using immunochemical meth-
ods. The method ELISA (competitive) with the antibody R5 was the best for beer and glucose syrups because it was possible to find
even low molecular fragments of prolamin. The concentrations of gluten in the beers examined were mostly lower than the proposed
legislative limit. However considering the maximum recommended daily allowance in the diet, the consumption of beer by people suf-
fering from celiac disease is not advisable.

Dostalek, P. — Dvorak, J. — Hulin, P.: Allergenen im Bier. Kvasny Prum. 56, 2010, Nr. 2, S. 105-108.

Die Untersuchung des Gehalts an Allergenenen im Bier wurde durchgefihrt, die sich mit dem Schwefeldioxid und Kleber befasste.
Durch Anwendung der Chronopotentiometrie wurde der Gehalt an Schwefeldioxid festgestellt. In den analysierten Mustern wurde kein
mit dem Gehalt an Schwefeldioxid gréBer als 20 mg/l, in den analysierten tschechischen Bieren wurde der Gehalt an SO, weniger als
10 mg/l gefunden. Durch immunochemische Methoden wurde der Kleber ermittelt. Fiir Bier und Glukosesirupe ist Kompetitiv-ELISA Met-
hode mit dem angewandten Gegenstoff R5 geeignet. Der Gegenstoff R5 ist fahig auch die Prolamin niedrig molekulare Spaltprodukte
zu fangen. Die Kleber Werte in den analysierten Bieren wurden am meisten niedrigere, als das vorgeschlagene legislative Limit, aber

in Beziehung auf die empfohlene tagliche Kleberdosierung in Diét ist das Biertrinken fur Zéliaken nicht zu empfehlen.

Kliéova slova: jecmen, slad, pivo, oxid siFiCity, gluten, chronopoten-
ciometrie, ELISA

uvob

Potravni alergie reprezentuji zavazny zdravotni problém v primy-
slovych statech. Podle fady evropskych a americkych autor(i potravni
alergie ovliviuji Zivot az dvou procent dospélé populace a osmi pro-
cent déti [4,5]. Bylo identifikovano okolo 160 potravinarskych suro-
vin, které mohou byt alergenni. Nicméné pouze osm z nich zpUso-
buje vice nez devadesat procent vSech potravinovych alergii. Jiz
dodatek ke smérnici 2000/13/EC o znaceni potravin mél spotfebite-
IGm zajistit vice informaci o sloZeni potravin a alkoholickych napojl
a identifikovat ty slozky potravin, kterym by se méli konzumenti vy-
hnout [1]. Pfiloha ke smérnici 2003/89/EC specifikuje seznam dva-
nécti slozek, které by mohly vyvolat potravinovou alergii nebo intole-
ranci u citlivych osob, které nelze prehlizet, a proto musi byt vzdy
uvadény na etiketach [2]. Jsou to ceredlni vyrobky obsahujici lepek,
korysi, vejce, ryby, arasidy, séja, mléko a mlééné vyrobky véetné lak-
tosy, ofechy, sezamova seminka, celer, hof€ice a sifi¢itany (Vyhlaska
0 zpusobu oznacovani potravin a tabakovych vyrobkd — 113/2005
Sb.) [3].

Ceska republika je zemi s nejvy$si spotfebou piva na osobu a rok
— okolo 160 litrd. Pfi takto extrémné vysoké konzumaci je velmi du-
lezita kontrola obsahu nezadoucich latek. Kontrolu pro vyrobce za-
jistuje akreditovana laboratof Vyzkumného ustavu pivovarského
a sladarského, a. s., v Praze a vyvojem novych metod a stanoveni
nékterych slozek pivovarskych surovin a piva se zabyvaji pracovnici
Ustavu kvasné chemie a bioinzenyrstvi VSCHT Praha. Pokud se na
pivo podivame z pohledu alergen, pfipadaji v Uvahu pouze dvé sku-
piny latek — oxid sifi¢ity a prolaminy je€mene. Nasim ukolem bylo po-
divat se na situaci z hlediska obsahu téchto latek v pivu z pohledu
legislativy a nebezpeci pro spotrebitele.

Keywords: barley, malt, beer, sulphur dioxide, gluten, chronopoten-
tiometry, ELISA

INTRODUCTION

Food allergies are very serious health problems in industrial coun-
tries. According to a number of European and American authors the
food allergies have an impact on up to 2% of adults and 8% of chil-
dren [4, 5]. About 160 potential allergenic food raw materials have
been identified. However, only 8 of them cause more than 90% of all
food allergies. Already a supplement to the Directive 2000/13/EC on
Food Labelling is supposed to provide more information about food
and drink compositions and to identify potentially dangerous com-
ponents [1]. The supplement to the Directive 2000/89/EC specifies
a list of 12 components, which could potentially evoke a food allergy
or intolerance in susceptible individuals. These components cannot
be tolerated and must be declared on the labels [2]. These include
cereal products containing gluten, shellfish, eggs, fish, peanuts, soya,
milk and milk products containing lactose, nuts, sesame seeds, cel-
ery, mustard, and sulphites. (The Directive on the Labelling of Food
and Tobacco Products — 113/2005 Coll.) [3].

With 160 litres per person per year the Czech Republic is the coun-
try with the highest beer consumption. With such an extremely high con-
sumption it is very important to check the content of undesirable sub-
stances. This is provided for the producer by the accredited laboratory
at the Research Institute of Brewing and Malting Plc. in Prague. The de-
velopment of new methods and component determinations of different
brewing materials are made by research scientists in the Department
of Fermentation Chemistry and Bioengineering in Institute of Chemical
Technology in Prague. Beer contains only two potentially allergic sub-
stances — namely sulphur dioxide and prolamin from barley. The task of
this study was to look at the situation from the perspective of these sub-
stances in terms of legislation and risk to consumers.
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OXID SIRICITY

VétSina oxidu sifi¢itého vyskytujiciho se v pivu vznika €innosti kvas-
nic béhem kvaseni. Oxid sifi¢ity vznikajici pfi hlavnim kvaseni je ¢as-
te¢né uvolfiovan do kvasici mladiny. Pouze velmi malé mnozstvi od-
chazi s kvasnymi plyny. VétSina SO, vzniklého pfi kvaseni se objevuje
v hotovém pivu. Oxid sifi€ity ma v pivu tfi hlavni role jako: antioxidant,
sloucenina maskujici starou chut piva a slou¢enina s antimikrobialni
aktivitou. Pfi hodnotach pH obvyklych pro pivo (kolem 4,4) se vétSina
SO, vyskytuje ve formé HSO5™ [4].

PFi normalnich koncentracich se SO,, hydrogensifi¢itan a sifi¢itan
povazuji za slou€eniny nezavadné pro potraviny. Existuji ale rizikové
skupiny obyvatelstva, u nichz mGze mit SO, negativni dopad na
zdravi. Podle odhadd, u 5-10 % populace trpici astmatickymi symp-
tomy nebo majici predispozice k astma, mlze (hydrogen)sifi¢itan vy-
volavat nevolnost, kontrakci praduskovych cest a kozni vyrazky. Ma-
ximalni senzoricky vhodna koncentrace celkového oxidu sifi¢itého
v pivu je do 20 mg/l. PFi vysokych koncentracich okolo 30 mg/l, které
se ale v pivu béZné nevyskytuji, se mize projevit nepfijemna chut
zpusobena nadmérnou tvorbou sulfit-karbonylovych slouéenin, které
inhibuji redukci karbonyld v priibéhu fermentace [4, 5].

Podle direktivy Evropské unie nesmi byt koncentrace oxidu sifici-
tého v pivu vy$si nez 20 mg/l [4, 5]. Obsah oxidu sifi¢itého 10 mg/kg
nebo 10 mg/l a nizsi se povazuje za nulovy (pro Ucely deklarace pfi-
tomnosti). Oxid sifiCity maze byt pfirozené pfitomen v pivu jako vy-
sledek fermentacénich procesl. V béznych pivech pfirozeny obsah
oxidu sifi¢itého nesmi prekro€it 20 mg/l, v kvasnicovych sudovych pi-
vech 50 mg/l. V takovém pFipadé se tato latka nepovazuje za latku
pfidatnou. V nékterych zemi — napf. Velka Britanie, USA, Austrdlie,
Mexiko — je povoleno pfidavat omezené mnozstvi SO, do piva (ve
formé anorganické soli) za U¢elem zlepseni jeho senzorické stability.
U nas a vétsiné evropskych zemi tento zplsob Upravy neni bézny
a pfipustny je pouze SO, vznikly pfirozenou cestou. Z této skutec-
nosti vyplyvaji rozdilné obsahy SO, v pivech vyrabénych v riznych
zemich. Obsah celkového oxidu sifi¢itého mliZze byt stanovovan riizné
[5, 6].

V Ustavu kvasné chemie a bioinzenyrstvi ve spolupréci s Vy-
zkumnym Ustavem pivovarskym a sladafskym, a. s., v Praze byla od-
zkou$ena a validovana metoda stanoveni pomoci pratokové chrono-
potenciometrie. Jde o elektrochemickou metodu, ktera byla vyvinuta
slovenskou firmou Istran a umozfuje stanoveni volného a celkového
SO,.Vyhodamitéto metody jsou pfesnost, dobra opakovatelnost a ¢a-
sova nenarocnost (obr. 1) [4, 5, 6, 7].

Byl proveden monitoring oxidu sifi€itého v pivech z ¢eského trhu.
V zadném z analyzovanych vzork({l neprekrocila jeho koncentrace 20
mg/l. V tmavém lezaku byla pramérna koncentrace SO, 7,5 mg/l, ve
svétlém lezéku 6,2 mg/l a ve vycepnich pivech 4,9 mg/l. U zahranic-
nich importovanych piv byla nalezena dvé piva — Fosters (Australie)
a Sol (Mexiko), do kterych byl pfidavan disifi¢itan sodny a draselny,
ani v nich ale obsah nebyl vy88i nez 20 mg oxidu sifi¢itého na litr
[4, 5,6, 7].

Pfi zkouskach s rliznymi kmeny pivovarskych kvasinek se zjistilo,
Ze nejvétsi tvorba oxidu sifi¢itého béhem kvaseni je u kmene RIBM
€. 2 (sbirkovy kmen Vyzkumného Ustavu pivovarského a sladafského
v Praze, a. s.) a 96. Niz&i hladiny byly zaznamenany u kment RIBM
U kmene €. 95 se potvrdilo, ze ma- |
ximum tvorby oxidu sifi¢itého
roste s teplotou kvaseni, ale sou-
Casné nastava intenzivnéjsi po-
kles jeho hladiny v zavéru kva-
Seni. Aplikace tlaku od zacatku
kvaSeni vede k rychlejsi tvorbé
oxidu sifi¢itého a zaroven ke zvy-
Seni jeho koncentrace. ZvysSena
davka nasadnich kvasnic a kon-
centrace sirand v mladiné se
u kmene €. 96 neprojevily ve zvy-
Seni tvorby oxidu sifi¢itého bé-
hem kva$eni. U kmene ¢&. 96 byla
prokazéna zvysena tvorba oxidu
sifi¢itého béhem kvaseni v sou-
vislosti se zvySujici se koncent-
raci mladiny a s klesajicim pro-
vzdusnénim zakvasované mia-
diny. Ubytek oxidu sifi¢itého bé-
hem skladovani byl nejvyssi ve
vzdusnéném pivu skladovaném

Obr. 1 Priitokovy elektrochemicky analyzator EcaFlow GLP 150/ Fig.
1 Flow-through electrochemical analyser EcaFlow GLP 150

SULPHUR DIOXIDE

Most of the SO, present in beer originates from the yeast during
the fermentation. Sulphur dioxide generated during the main fer-
mentation is absorbed in the wort. Only a small amount of it escapes
with the fermentation gases, hence the majority of the gas remains
in the beer. Sulphur dioxide in beer fulfils three major functions: it acts
as an antioxidant, it masks any stale beer flavour, and it has anti-mi-
crobial effects. At pH values common in beer (about 4.4) the SO,
exists in form of HSO;™ [4].

At the usual concentrations, sulphur dioxide, bisulphite and sul-
phite are regarded as unobjectionable compounds in foodstuff. But
the SO, can have a negative impact on the health of risk groups.
Bisulphite or sulphite can provoke sickness, contraction of the
bronchia and skin irritation in an estimated 5-10% of the population
who suffer from asthmatic symptoms or have a predisposition to
asthma. The appropriate sensory concentration of total SO, in beer
is up to 20 mg/I. At higher concentrations of about 30 mg/l, which are
nevertheless seldom found in beers, an unpleasant taste results
which is caused by an excessive production of sulphide-carbonyl
compounds. These compounds inhibit the reduction of carbonyl in the
course of the fermentation [4, 5].

According to the European Union’s directive the concentration of
sulphur dioxide in beer must not exceed 20 mg/I [4, 5]. Concentra-
tions up to 10 mg/kg are considered as zero concentrations and need-
n’t be declared. The sulphur dioxide can occur in beer naturally as
a result of the fermentation processes. The content of the natural sul-
phur dioxide mustn’t reach 20 mg/l in common beers but in unfiltered
beer it can get up to 50 mg/I: In such cases the sulphur dioxide is not
considered as an additive.

Due to an improvement in beer flavour stability in some countries,
for example Great Britain, United States, Australia, and Mexico it is
even allowed to add a certain amount sulphur dioxide to beer in the
form of inorganic salts. In the Czech Republic and in the majority Eu-
ropean countries this addition is not common. Only the sulphur diox-
ide created in a natural way is allowed. Because of this the contents
of SO, are different for beers produced in different countries. For the
determination of SO, in beer diverse methods exist [5, 6].

At Department of Fermentation Chemistry and Bioengineering in
collaboration with the Research Institute of Brewing and Malting Plc.
in Prague a method for the determination of sulphur dioxide in beer
by means of flow-through stripping chronopotentiometry was tested
and evaluated. This electrochemical method, developed at the Slo-
vakian company Istran allows a determination of free and total sul-
phur dioxide. The advantage of this method is its accuracy, its good
repeatability, and its speed (Fig. 1) [4, 5, 6, 7].

The content of sulphur dioxide in different Czech beers was de-
termined. In all the beers analysed the concentrations were lower
than 20 mg/l. The average concentrations of SO, were 7.5 mg/l in
dark lager beers, 6.2 mg/l in pale lager beers and 4.9 mg/l in draft
beers. For two beers of foreign origin — Fosters (Australia) and Sol
(Mexico) where sodium and potassium bisulphite are added, the to-
tal concentrations of SO, were, despite this lower than 20 mg/I [4, 5,
6, 7].

From the examination of different brewery yeast strains from the
Yeast Collection of the Research
Institute of Brewing and Malting
Plc.in Prague it was found that the
strains RIBM No. 2 and No. 96 pro-
duced the highest amounts of sul-
phur dioxide during the fermenta-
tion. Lower sulphur dioxide
production was found for the
strains RIBM No. 7 and 95 and the
lowest amount was produced by
the strain No. 55. It was proven
that the sulphur dioxide produc-
tion from the strain No. 95 de-
pends directly on the fermentation
temperature and concurrently the
production diminishes rapidly at
the end of fermentation. By using
pressure from the beginning of the
fermentation faster production
and a higher concentration of sul-
phur dioxide resulted. The in-
creased ration of pitching yeast
No. 96 and an elevated concen-
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Tab. 1 Bilance lepku béhem pivovarského procesu [10] / Gluten content during the brewing process [10]

Pivovarské suroviny, poloprodukty, pivo / Lepek (mg/kg) Slad = 100%
Raw materials, intermediate products, beer Gluten (mg/kg) Malt = 100%
Slad / Malt 18,870 100
Sladina / Unhopped wort 49.4 1.75
Mladina / Hopped wort 48.0 1.70
Pivo / Beer 6.0 0.21
Stabilizované pivo / Stabilized beer <3.0 <0.11

Obsah prolaminu ve sladu pfedstavuje 100 % / Prolamin content in malt as 100 %
Obsah byl analyzovan pomoci RIDASCREEN® Gliadin kit / The analyses were carried out with the RIDASCREEN® Gliadin kit

Tab. 2 Obsah prolaminud v nékterych €eskych pivech (analyzovano dvéma metodami) / The content of prolamins in Czech beers (analysed

by the two methods))

Ceska piva / Czech beers Lepek (mg/kg) / Gluten (mg/kg)
RIDASCREEN® Gliadin kit R5 competitive ELISA kit
A <3.0 245
B <3.0 28.3
C <3.0 58.6
D 6.6 1021
E 8.7 36.0
F 4.2 22.0
G 4.4 54.7
H <3.0 11.0
| <3.0 <6.0
J <3.0 11.0
Ja <3.0 <6.0
J° <3.0 <6.0

astabilizovano Stabiquck strong (2 g/l) / stabilized by Stabiquck strong (2 g/l)
bstabilizovano Stabifix super (2 g/l) / stabilized by Stabifix super (2 g/l)

2 °C. Potvrdil se vliv pfidavku oxidu sifi¢itého na potlaeni oxidaéni
a staré chuti piva. Byla zjisténa statisticky vyznamna korelace mezi
oxidaéné-redukénikapacitou a koncentraci celkového oxidu sifi¢itého
[7].

LEPEK V PIVU

Celiakie je onemocnéni zazivaciho traktu, které poskozuje tenké
stfevo, a tak zabraruje absorpci Zivin z potravy. Lidé, ktefi trpi celia-
kii, nesnaseji lepek, ktery je obsazen v pSenici, zZité, je€meni a ovsu.
Lepek se sklada z prolaminovych a glutelinovych protein(. PSeni¢ny
prolamin je znam jako gliadin a je¢ny jako hordein. Osoby trpici celi-
akii musi dodrzovat tzv. bezlepkovou dietu. To znamena, ze musi ze
sveho jidelnicku vyloucit obiloviny jako je pSenice, triticale, Zito, jec-
men a oves a vyrobky vyrobené z téchto obilovin. Uplné také neni
jasno, jaké je maximalni denni mnozstvi lepku v dieté. Podle jedné
studie je to 10 mg, nicméné protoze se jednd o individualni limit, ktery
je vlivem rtizné citlivosti u kazdého jedince rGizny, byla zaznamenana
v jiné studii i Skodlivost pouhého jednoho miligramu lepku v dieté na
den [10,11,12].

Podle vyhlasky ¢. 54/2004 Sb. (Vyhlaska o potravinach uréenych
pro zvlastni vyzivu a o zplsobu jejich pouziti) v novelizovaném znéni
[8] Ize za bezlepkovou potravinu oznacovat takovou, ktera bud ob-
sahuje méné nez 20 mg lepku/kg potraviny ve stavu uréeném ke spo-
tfebé (neobsahuje pSenici, je€men, Zito, oves) nebo obsahuje méné
nez 100 mg lepku/kg potraviny ve stavu uréeném ke spotiebé (mlze
obsahovat pSenici, jeCmen, Zito, oves).

Od 1.ledna 2012 pak zacne platit Nafizeni komise (ES) ¢. 41/2009.
Toto nafizeni pak zavadi jednotny limit pro bezlepkovou potravinu,
a to bez ohledu na to, z jakych surovin byla vyrobena, a to ve vysi
20 mg lepku/kg potraviny ve stavu uréeném ke spotfebé [9].

ProtoZe nebylo zcela jasné, zda pivo je bezpeéné z hlediska ob-
sahu lepku, byla provedena bilance pivovarského procesu a byly ana-

tration of sulphates in the wort didn’t cause any higher sulphur di-
oxide production during the fermentation. It was proven however that
increased sulphur dioxide production depends directly on increasing
the wort concentration and the diminishing the wort aeration. The re-
duction in sulphur dioxide during storage was highest for aerated beer
stored at 23° C and lowest for non-aerated beer stored at 2°C. The
influence of sulphur dioxide addition on the suppression of oxidized
and stale beer flavours was confirmed. A statistically significant cor-
relation between the redox capacity and the total sulphur dioxide con-
centration was verified [7].

GLUTEN IN BEER

Gluten is a composite of prolamin and glutelin proteins. Prolamin
originating from wheat is called gliadin and from barley hordein. The
celiac disease is an autoimmune disorder that harms the small in-
testine and inhibits the absorption of food nutrients. A person suffer-
ing from celiac disease cannot withstand gluten and must maintain
a gluten-free diet. It means they must omit cereals such as wheat,
triticale, rye, barley, oats and all products containing these cereals.
A maximum tolerable daily allowance of gluten is cannot be given.
According to one study the level is 10 mg/day but this was an indi-
vidual limit. Due to different individual sensitivities of different people
it was found in another study that even 1 mg gluten per day can dam-
age the intestine [10, 11, 12].

According to the Ministry of Agriculture Directive No. 52/2004 Coll.
(Directive on foods intended for particular nutritional uses) in a re-
vised version [8] either foodstuffs containing a maximum of 20 mg
gluten/kg in the food as sold to the final consumer (for foodstuffs not
containing wheat, barley, ray, and oats) or foodstuffs containing
a maximum of 100 mg gluten/kg in the food as sold to the final con-
sumer (for foodstuffs containing wheat, barley, ray, and oats) can be
declared as gluten-free.

On the 1st January 2012 The Commission Regulation (EC) No
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lyzovany Ceské lezaky dostupné na eském trhu. Analyzy byly pro-
vedeny dvéma soupravami: komeréni sendvi¢ovou ELISA (sandwich
enzyme-linked immunosorbent assay) soupravou RIDASCREEN®
Gliadin kit zalozenou na monoklonalini protilatce R5 (R-Biopharm AG,
Darmstadt, Germany, prod. no. R 7001) a kompetitivnim ELISA kitem
zalozenym opét na monoklonalni R5 protilatce. Kompetitivni kit byl
vyvinut §panélskym spolupracujicim pracovistém kvali jeho vétsi cit-
livosti na hydrolyzované prolaminy v pivu. Vysledky jsou v tab. 1 a tab.
2[10,11,12].

Z namérenych dat plyne, ze béhem pivovarského procesu dojde
témér k upIné eliminaci (nedojde k extrakci, nasledné vysrazeni) pro-
lamind z jeEmene. Prolaminy totiz nejsou uz z definice rozpustné ve
vodé. Béhem varného procesu dojde k nastépeni proteind na kratsi
Stépy a pouze nékteré nizkomolekularnilatky jsou schopné extrakce.
K jejich dalsi eliminaci pak dochazi béhem kvasSeni snizenim pH
a sorpci na povrchu kvasinek. K dalsimu snizeni pak dochazi pfi sta-
bilizaci piva. Hodnoty jsou sice nizsinez legislativnilimit, pfesto vzhle-
dem k maximalnim dennim doporu¢enym davkam lepku v dieté neni
vhodné doporucovat pivo ke konzumaci pro celiaky [10,11,12].

Protoze se jako surogaty (nahrazka sladu) nékdy hlavné v zahra-
ni¢i pouzivaji glukosové sirupy, byly provéfeny hodnoty lepku obsa-
Zené v nich. Jako surovina pro jejich vyrobu byla pouzivana hlavné
pSenice.V zadném z dvaceti sirupl nebyl nalezen vétsi obsah lepku,
nez je limit detekce ELISA souprav. Glukosové sirupy tedy muzeme
povazovat za bezlepkové vyrobky [13].
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41/2009 becomes valid. This regulation sets a single level for gluten-
free foodstuff of 20 mg gluten/kg in the food as sold to the final con-
sumer regardless of what ingredients it was produced from [9].

Because it was unclear whether or not beer is safe for people suf-
fering from a permanent intolerance to gluten the whole brewery pro-
cess was reviewed and all lager beers on the Czech market were
checked for the presence of gluten. For the analyses two different kits
were used: the commercial sandwich assay ELISA (sandwich en-
zyme-linked immunosorbent assay) with the kit RIDASCREEN®
Gliadin kit based on monoclonal antibody R5 (R-Biophram AG, Darm-
stadt, D) product No. R 7001, or with the competitive kit ELISA based
also on monoclonal antibody R5. This competitive kit ELISA was de-
veloped by the collaborating Spanish Research Institute because of
its higher sensitivity to hydrolysed prolamins in beer. The results are
given in Tab. 1 and Tab 2[10, 11, 12].

The analysed values showed that almost all of the prolamins from
barley were eliminated during the brewing process. Since prolamins
are insoluble in water they aren’t extracted and remain in the solid
phase. During the brewing proteins break down into polypeptides and
peptides and only some of the low molecular peptides could be ex-
tracted. Prolamins were further eliminated during the fermentation
due to the pH reduction and the absorption on the yeast surface. A fi-
nal reduction follows from the stabilization of the beer. Although the
final prolamin content in the beers was lower than the standard re-
quired by law beer consumption is not recommended for people suf-
fering from celiac disease because of the maximum daily allowance
of gluten [10, 11, 12].

Furthermore various glucose syrups were also checked for gluten
content since they are sometimes used as substitutes for malt es-
pecially in foreign countries. Wheat is mostly used as the raw mate-
rial. In none of the twenty syrups examined did the gluten content ex-
ceed the detection limit of ELISA tests. Therefore glucose syrups can
be considered as gluten-free [13].
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