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Celiakie je celozivotni onemocnéni zplsobené nesnasenlivosti lepku. Jedinou terapii je vylouceni lepku z potravy. Zakladem bezlep-
kové diety je naprosté vylouceni pSenice, Zita, jeémene, ovsa a vyrobkl z nich. Za Géelem vhodnosti konzumace piva pro celiaky byla
analyzovana piva z obchodni sité metodou ELISA. Bylo analyzovano 33 vzorkd ¢eskych a zahrani¢nich piv, obsahy gliadinu se pohybo-
valy od <5,0 do 1335,5 mg/I.

Mikulikova, R. — Svoboda, Z. — BeneSova, K. — Bélakova, S.: Beer and celiac disease. Kvasny Prum. 59, 2013, No. 10-11, p. 321-323

Celiac disease is a lifelong condition caused by gluten intolerance. The only therapy is a gluten-free diet, i.e. a complete exclusion of
barley, rye, barley, oats and products made from them. Beers from retail shops were analyzed using the ELISA method to assess suit-
ability of beer consumption for people with celiac disease. 33 samples of Czech and foreign beers were analyzed, gliadin contents varied
from <5.0 do 1335.5 mg/I.

Mikulikova, R. — Svoboda, Z. — BenesSova, K. — Bélakova, S.: Bier und a Zeliakie. Kvasny Prum. 59, 2013, Nr. 10-11, S. 321-323
Die Zeliakie ist durch Unvertraglichkeit gegen Gluten verursachte eine lebensdauernde Krankenheit, einzige Therapie einer gluten
freie Diat ist Ausschluss von Gluten in Lebensmitteln. Grund der Gluten freie Diat ist Ausschluss von Weizen, Roggen, Gerste, Haffer
und aus diesen Produkten hergestellten Lebensmitteln. Fir die Bestimmung der Eignung vom Bierkonsum mit dieser Krankenheit
betreffende Patienten (Zeliaken) wurden 33 tschechische und auslandische Biere aus Handelnetz analysiert, Gehalt an Gliadin liegt im

Bereich von 5,0 bis zu 1335,5 mg/Il.

Klicova slova: celiakie, gliadin, ELISA, pivo

1 UVOD

Gluten (lepek — z latinského ,lepidlo®) je sloZzeny protein, ktery se na-
chazi v potravinach zpracovanych z psenice a pfibuznych druh(, véetné
je€mene a Zita. Lepek je slozen z gliadin{i (dfive nazyvanych prolamind)
a glutelind. Jejich trividlni ndzvy vychazejici z latinskych nazva rostlin a ty-
pické slozeni proteint v béZnych obilovinach uvadi tab. 1 (Velisek, 2003).

Pro prolaminy se nyni obecné pouziva nazev gliadiny (odvozeny
nazev od pseni¢nych prolamind). Gliadiny pSenice (nazyvané gliadi-
ny), zita (nazyvané sekaliny), a jeémene (nazyvané hordeiny) jsou
toxické pro jedince trpici alergii na lepek — tzv. celiakii.

Celiakie patfi mezi tzv. autoimunitni onemocnéni. Jeji podstatou je
abnormalni reakce imunitniho systému nemocného jedince na lepek.
V jeho stfevé vznikaji obranné latky namifené proti lepku. Sou¢asné
poskozuji sténu travici trubice (tenkého stfeva). Rozviji se zanét a stra-
dajici sliznice méni své vlastnosti. Dochazi k poruSe traveni nékterych
cukrt a nedostatecnému vstrebavani bilkovin, tukd, mineralG a vitami-
nd. (Keler et al., 2011). Pro zlep$eni kvality Zivota celiatikl se v posledni
dobé rozSifuje sortiment potravin vhodnych pro bezlepkovou dietu. Mezi
nové napoje vhodné pro celiaky patfi i bezlepkové pivo. Od 1. ledna
2012 plati nové Nafizeni komise (ES) ¢. 41/2009, které méni oznaceni
bezlepkovych vyrobkl. Nafizeni uvadi jednotny limit pro bezlepkovou
potravinu, a to bez ohledu na to, z jakych surovin byla vyrobena, a to
ve vy8i 20 mg lepku/kg potraviny ve stavu uréeném ke spotfebé. Aby

Tab. 1 Proteiny obilovin a jejich slozeni / Cereal Proteins And Their Composition
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1 INTRODUCTION

Gluten (gluten — glue in Latin) is a composed protein occurring in
foods made from wheat and related species, including barley and rye.
Gluten is composed of gliadins (formerly called prolamins) and glute-
lins. Their trivial names are based on the names of plants and typical
protein composition in cereals is given in Tab. 1 (VeliSek, 2003).

Prolamins are generally called gliadins today (derived from wheat
prolamins). Wheat gliadins (called gliadins), rye (called sekalins), and
barley (called hordeins) are toxic for the individuals suffering from glu-
ten allergy — so called celiac disease. Celiac disease belongs to au-
toimmune diseases. It is manifested by an abnormal response of the
diseased person’s immune system to gluten. Defensive substances
against gluten are formed in the intestine; they damage the wall of
the digestive tract (small intestine). The inflammation develops and
the suffering tissue alters its characters. Digestion of some sugars is
disrupted and absorption of proteins, fats, minerals and vitamins is
inadequate. (Keler et al., 2011). In the effort to improve the quality
of life for celiac people, the assortment of food products suitable for
gluten-free diet has been extended recently. Gluten-free beer belongs
to new drinks suitable for people with celiac disease.

Since January 1, 2012, the amendment of the Commission Reg-
ulation (EC) No 41/2009 concerning labelling the gluten-free food
products has been in force. The Regulation defines a unique limit for
gluten-free food products regardless raw ma-
terials used for its production in the amount of

20 mg gluten/kg of food in the state for con-

Obilovina / Cereal Albumin Globulin Gliadin Glutelin . o
= : : — - sumption. To be able to get in this category,
PSenice / wheat leukosin edestin gliadin glutenin a producer must guarantee the fulfillment of
14.7% 7.0% 32.6% 45.7% the Regulation (the product must be labora-
zito / rye 44.4% 10.2% sekalin sekalinin tory tested and have a label on the product
20.9% 24.5% packaging indicating its gluten-free content).
jeémen / barley 12.1% 8.4% hordein hordenin meﬁﬁ;ég%:gggiﬁ ‘t’; ecirﬁﬁéigl':tg;”zl il

O, O,

- 25."0_/° 54.5 ./° phoresis, liquid chromatography and immu-
oves / oats 20.2% avenalin gliadin avenin nochemical reactions are used (Molina-Del-
11.9% 14.0% 53.9% gado et al., 2011; Guerdrum and Bamforth,
ryze / rice 10.8% 9.7% oryzin oryzenin 201 12 Picariello et al.,2011; Hu]l’h etal., 2008.;
200 77.3% Dostalek et al., 2006). The immunochemi-
- : - X cal assay ELISA is most frequently used
kukufice / maize 4.0% 2.8% 4§egl 9 i‘;aé‘;/” for the determination of allergenic effects of
Al e prolamins. It is due to the fact that antibodies
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se vyrobce dostal do této kategorie, musi garantovat plnéni podminek
vyhlasky (na obalu uvést oznaceni o bezlepkovosti vyrobku a vyrobek
musi byt laboratorné otestovan).

K analyze obilnych proteinli se vyuziva vice metod zalozenych
na principu elektroforézy, kapalinové chromatografie i imunoche-
mickych reakci (Molina-Delgado et al., 2011; Guerdrum a Bam-
forth, 2011; Picariello et al., 2011, Hulin et al., 2008; Dostalek et
al, 2006). Pro stanoveni alergennich ucink( prolaminu je nejrozsire-
né&jsi variantou imunochemicky test ELISA. Je to dano skute¢nosti,
ze protilatky zamérené na prokazatelné toxické sekvence gliadint
se v soucasnosti jevi jako nejraciondlnéjsi zplisob kontroly potravin
z hlediska jejich vhodnosti pro lidi nemocné celiakii.

2 EXPERIMENTALNI CAST

2.1 Chemikalie

Rybi zelatina (Sigma-Aldrich, Kanada), etanol pro UV (ML Chemi-
ca, CR), hydroxid sodny (ML Chemica, CR), destilovana voda, ELI-
SA kit RIDASCREEN® Gliadin competitive (R-Biopharm, Némecko).

2.2 Vzorky piv

Ke sledovani obsahu gliadinu v pivu bylo analyzovéano celkem 32
rliznych druhd ¢eskych a zahrani¢nich piv zakoupenych v obchodni
siti. Pro analyzu bylo vybrano 9 ¢eskych svétlych lezakd, 12 ¢eskych
svétlych vyCepnich piv, 1 ¢eské tmavé pivo, 2 ¢eska nealkoholicka
piva a 5 Geskych specialnich piv (z toho 1 pSeniéné pivo a 1 pivo
oznacdené jako bezlepkové). Déle byla analyzovana 3 zahraniéni
svétla piva, kterd pochazela z Mexika, Holandska a Kanady.

2.3 Ptiprava a zpracovani vzorku piv
1 ml odplynéného piva se smicha s 9 ml 60% roztoku etanolu
obsahujiciho 10% rybi Zelatiny. Smés se 10 min protfepava na tfe-

against demonstrably toxic gliadin sequences appear to be the most
reasonable way of food control in terms of their suitability for people
suffering from celiac disease.

2 EXPERIMENTAL PART

2.1 Chemicals

Fish gelatin (Sigma-Aldrich, Canada), ethanol for UV (ML Chemica,
CR), sodium hydroxide (ML Chemica, CR), distilled water, ELISA kit
RIDASCREEN® Gliadin competitive (R-Biopharm, Germany).

2.2 Beer samples

Gliadin content in beer was tested in a total of 32 various brands of
Czech and foreign beers bought in retail shops. 9 Czech pale lagers,
12 Czech pale draught beers, 1 Czech dark beer, 2 Czech non-al-
coholic beers and 5 Czech special beers (including 1 wheat beer
and 1 beer denoted as gluten-free) were selected for the analysis.
In addition, 3 foreign pale beers from Mexico, Holland and Canada
were analyzed.

2.3 Preparation and assessment of beer samples

1 ml of degassed beer was blended with 9 ml 60% of ethanol so-
lution containing 10% of fish gelatin. The mixture was shaken for 10
min in a shaker and then centrifuged. The beer sample was used for
the determination using the ELISA kit.

2.4 Determination of gliadin by the ELISA set

The test was conducted using a microtitration plate with wells co-
ated with antigen gliadin Standards of gliadin (calibrated to QQP-
FP-peptides) or solution of the sample and labeled anti-gliadin an-
tibodies (monoclonal R5-antibody) were added into the wells. The
labeled antibodies (enzyme conjugates) bind to gliadinin in the plate

Tab. 2 Obsah gliadinu v ¢eskych a zahrani¢nich pivech / Gliadin content in Czech and foreign beers

Oznaceni Vzorku / Sample Identification Obsah Gliadinu / Gliadin Content (Mg/L)
Ceské Pivo — Nealko / Czech Beer — Non-Alcoholic 22.7
Ceské Pivo — Nealko / Czech Beer — Non-Alcoholic 23.5
Ceské Pivo — Special / Czech Beer — Special 128.9
Ceské Pivo — Special / Czech Beer — Special 92.3
Ceské Pivo — Special / Czech Beer — Special 39.4
Ceské Pivo — Special / Czech Beer — Special 25.6
Ceské Pivo — Special — PSeniéné / Czech Beer — Special-Wheat 1335.5
Ceské Pivo — Sv.LeZak / Czech Beer — Pale Lager 24.0
Ceské Pivo — Sv.Le24ak / Czech Beer — Pale Lager 44.3
Ceské Pivo — Sv.LeZak / Czech Beer — Pale Lager 36.2
Ceské Pivo — Sv.Le2ak / Czech Beer — Pale Lager 30.7
Ceské Pivo — Sv.Lezak / Czech Beer — Pale Lager 36.8
Ceské Pivo — Sv.Lezak / Czech Beer — Pale Lager 40.1
Ceské Pivo — Sv.Lezak / Czech Beer — Pale Lager 60.0
Ceské Pivo — Sv.Lezak / Czech Beer — Pale Lager 26.9
Ceské Pivo — Sv.Lezak / Czech Beer — Pale Lager 108.4
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 40.3
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 58.8
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 41.3
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 19.7
Ceské Pivo — Sv.Vyéepni/ Czech Beer — Pale Draught 24.7
Ceské Pivo — Sv.Vyéepni/ Czech Beer — Pale Draught 26.1
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 17.3
Ceské Pivo — Sv.Vyéepni/ Czech Beer — Pale Draught 16.6
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 6.2
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 13.6
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 26.2
Ceské Pivo — Sv.Vyéepni / Czech Beer — Pale Draught 22.0
Ceské Pivo — Tmavy Le2ak / Czech Beer — Dark Lager 49.1
Zahranicni Pivo / Foreign Beer <5.0
Zahranicni Pivo / Foreign Beer 14.7
Zahranicni Pivo / Foreign Beer 19.6
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pacce a nasledné se centrifuguje. Takto pfipraveny vzorek piva je
pouzit k vlastnimu stanoveni kitem ELISA.

2.4 Stanoveni gliadinu setem ELISA

Test je provadén za pomoci mikrotitracni destic¢ky s jamkami, které
jsou potazeny gliadinem jako antigenem. Standardy gliadinu (kali-
brované na QQPFP-peptidy) nebo roztok vzorku a oznac¢ené anti-
-gliadin protilatky (monoklonalni R5-protilatky) jsou do jamek pfidany
ve stejném Case. Protilatky (enzymovy konjugét) jsou navazany na
gliadin na desti¢ce a prolaminové peptidy v roztoku. Béhem inku-
bace se vytvofi komplexy antigen-protilatka. Naslednym krokem je
promyvani, pfi kterém je nenavazany enzymovy konjugat z roztoku
odstranén, navazany na desti¢ce zlstane, nevymyje se. Po promyti
se do jamek pfida substrate/chromogen a inkubuje se. Navazany
enzymovy konjugat méni béhem inkubace barvu chromogenu na
modry produkt. Po uplynuti stanovené doby inkubace se pfida stop
roztok, ktery zplUsobi zménu modré barvy na Zlutou a zbarveni se
proméri spektrofotometricky pfi vinové délce 450 nm. Absorbance
je nepfimo umérna koncentraci prolaminovych peptidd ve vzorku.

Pro vyhodnoceni se pouziva specidlni software RIDA®SOFT Win.

Zavedena metodika kompetitivnino testu ELISA pro stanoveni
gliadinu v pivu je v podminkéach laboratofe VUPS, Sladafsky ustav
Brno dostate¢né reprodukovatelna a vyuzitelna.

3 VYSLEDKY A DISKUSE

Pro stanoveni toxické sekvence pentapeptidu QQPFP, ktera se
opakované vyskytuje v molekulach prolaminu, byl pouzit test RI-
DASCREEN® Gliadin competitive. Je to kompetitivni enzymova imu-
noanalyza pro kvantitativni stanoveni peptidovych fragmenta prolami-
nu z pSenice (gliadiny), z ryze (sekaliny) a z jemene (hordeiny) v pivu,
Skrobu a Skrobovém sirupu. Pouzitd monoklonalni protilatka R5 roz-
poznava mezi ostatnimi toxickou sekvenci QQPFP. Z tohoto divodu
jsme i v nadi praci zvolili test ELISA jako zékladni analyticky postup.

Ke sledovani obsahu gliadinu v pivu bylo vybrano celkem 32 ¢eskych
a zahrani€nich piv. Vysledky stanoveni gliadinu jsou uvedeny v tab. 2.

Obsahy gliadinu se v Ceskych svétlych lezackych pivech pohybo-
valy v rozmezi 24,0 — 108,4 mg.I", u ¢eskych vycepnich piv 6,2 —
58,8 mg.I"". NejvyssSi hodnoty byly naméfeny u ¢eského pSeni¢ného
piva 1335,5 mg.I-". Zahrani¢ni piva méla obsahy gliadinu nizsi (< 5,0
— 19,6 mg.I"". Niz8i obsahy gliadinu v zahrani¢nich pivech mohou
souviset s pouzitim surogat (ndhrazka sladu) pfi vyrobé piva.

4 ZAVER

Piva na ¢eském trhu vykazuji pomérné Siroky rozsah koncentraci
gliadinu. Pfi pfepoctu na gluten bézné uzivanym faktorem 2 jen vy-
jimec¢né splnuji pozadavek Codex Alimentarius (mezinarodné platné
doporuceni Codex Stan 118-1979, ¢l. 2 Definice a €1.5 Analytické me-
tody, jehoz zasady byly plné pfevzaty do komunitarniho Nafizeni (ES)
€.41/2009/ES z 20.ledna 2009) pro oznaceni ,gluten- free“. Pro ozna-
¢eni ,gluten- free“ by z analyzovanych €eskych piv vyhovovalo pouze
bezlepkové pivo vyrobené specidlni technologii (Dostélek, 2010).

Podékovani
Vysledkl bylo dosazeno v ramci projektu MPO IIMPULS FI-
-IM5/067.
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and prolamin peptides in the solution. During incubation antigen-
-antibody complexes are formed. During the following washing step,
the excess enzyme conjugate was removed from the solution whi-
le bound enzyme remained on the plate. After washing, substrate/
chromogen was added into the wells and incubated. During incu-
bation the bound enzyme conjugate changes chromogen color to
a blue product. After the expiration of the given time stop solution
was added and blue color changed to yellow, color was measured
by spectrophotometry at the wavelength of 450 nm. The absorption
is inversely proportional to the concentration of prolamin peptides in
the sample.

The absorption is assessed with special RIDA®SOFT Win soft-
ware.

The established method of the ELISA competitive test for the de-
termination of gliadin in beer under the conditions of the RIBM’s labo-
ratory, Malting Institute Brno is sufficiently reproducible and usable.

3 RESULTS AND DISCUSSION

Toxic pentapeptide sequence (QQPFP), occurring repeatedly in
the prolamin molecules, was determined by the RIDASCREEN® Gli-
adin competitive test. It is a competitive enzyme immunoanalysis for
the quantitative determination of peptide fragments of prolamin from
wheat (gliadins), rye (sekalins), and barley (hordeins) in beer, starch
and starch syrup. The monoclonal antibody R5 is able to recognize
the toxic sequence QQPFP. For this reason the ELISA test was
chosen as a basic analytical procedure in this study.

A total of 32 Czech and foreign beers were selected for monitoring
gliadin content. The results of gliadin content are given in Tab. 2.

Gliadin content in Czech pale lager beers moved within 24.0 —
58.8 mg.l-1, in Czech draught beers from 6.2 — 108.4 mg.I-1. The
highest value was measured in Czech wheat beer: 1335.5 mg.I-1.
Foreign beers had lower gliadin contents (< 5.0 — 19.6 mg.l-1. The
lower contents of gliadin in foreign beers may be connected with the
use of surrogates (malt substitutes) for beer production.

4 CONCLUSIONS

Beers in the Czech market exhibit a relatively wide range of con-
centrations of gliadin. With conversion to gluten by a commonly used
factor 2, they only exceptionally fulfill the requirement of the Codex
Alimentarius (internationally valid recommendation Codex Stan 118-
1979, art. 2 Definition and art. 5 Analytical Methods, principles of
which were fully included into the Commission Regulation (EC) no.
41/2009/ES from January 20, 2009) for the “gluten-free“ indication.
Of the Czech analyzed beers, only the gluten-free beer brewed
using a special technology would meet the “gluten-free” require-
ments (Dostélek, 2010).

Acknowledgements
The results were obtained within the project of MPO IIMPULS
FI-IM5/067.

Translated by Vladimira Novakova

Dostalek, P., Hochel, |., Méndez, E., Hernando, A., Gabrovska,
D. 2006: Immunochemical determination of gluten in malts and
beers. Food Addit. Contam. 23: 1074-1078.

Narizeni komise (ES) €. 41/2009 ze dne 20. ledna 2009 o sloZeni
a oznacovani potravin vhodnych pro osoby s nesnasenlivosti lepku:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0-
J:L:2009:016:0003:0005:CS:PDF (stazeno 25. 1. 2013)

Codex Alimentarius, Codex standard for foods for special dietary use
persons intolerant to gluten, Codex stan 118-1979: http://www.
codexalimentarius.org/download/standards/291/cxs_118e.pdf
(stazeno 25.1.2013)

Dostalek, P., Dvorak, J., Hulin, P., 2010: Alergeny v pivu. Kvasny
Prum 56: 105—-108. ISSN 0023-5830.

Do redakce doslo / Manuscript received: 10. 6. 2013
Prijato k publikovani / Accepted for publication: 6. 9. 2013



