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Prace se zabyva moZnostmi imunochemické detekce hordeinové frakce bilkovin jeémene a pfipadnych $tépnych derivatl, respektive cha-
rakterizaci monoklonalnich protilatek pfipravenych za uc¢elem vyvoje rychlého, specifického a citlivého stanoveni hordeinovych bilkovin v po-
travinarstvi, konkrétné v pivu.

Byla vyvinuta metoda nepfimé kompetitivni ELISA prolamini jeémene a stanoveny pracovni koncentrace vSech imunoreagencii. Déle byly
testovany kFizové interakce jednotlivych monoklonalnich protilatek s proteiny ostatnich cerealii. Detekéni limit metody €inil 2 ppm, pfi¢emz li-
nearni rozsah kalibra¢ni kfivky se pohybuje v rozmezi 1-100 ppm.

Hulin, P. — Dostalek, P. — Hochel, I.: Determination of Barley Prolamins in Beer and Brewing Materials. Kvasny Prum. 53, 2007, No. 9,
p. 273-276.

The work deals with the possibilities of immunochemical detection of hordein fractions of barley proteins and possible cleavage derivates,
or more precisely by characterization of monoclonal antibodies prepared for the purpose of a rapid, specific and sensitive determination of
hordein proteins in the food industry, specifically in beer.

A method of indirect competitive ELISA for barley prolamins has been developed and working concentrations of all immunoagents have
been determined. Further to this, cross interactions of particular monoclonal antibodies with the proteins of the other cereals have been tes-
ted. The detection limit of the method was 2 ppm with the linear range of the calibration curve ranging from 1 to 100 ppm.

Hulin, P. — Dostalek, P. — Hochel, I.: Die Bestimmung von Gerstenprolamins im Bier und in den Braumaterials. Kvasny Prum. 53, 2007,
Nr. 9, S. 273-276.

In diesem Artikel beschreiben die Verfasser die Méglichkeiten einer Detektion der Hordeinsfraktion von Gersteneiwei3stoffen und etwai-
geren spaltbaren Derivats, beziehungsweise die Charakterisierung der monoklonalen Gegenstoffen, die mit dem Ziel der Entwicklung einer
schnellen, spezifischen und empfindlichen Bestimmung von HordeinseiweiBstoffen in der Lebensmittelindustrie, konkret im Bier vorbereitet
wurden.

Weiterhin wurden eine Methode der undirekten kompetitiven ELISA Gerstenprolamins entwickelt und die Arbeitskonzentrationen von al-
len Reagens festgestellt. Weiter wurden die Kreuzwechselwirkungen von einzelnden monoklonalen Gegenstoffen mit den Proteins der an-
deren Zerealien getestet. Das Detektionslimit der Methode war 2 ppm, anbei der linearer Bereich der Kalibrierungskurve im Bereich 1-100

ppm lag.

FynuH, M. — OQocTtanek, M. — N'oxen, U. OnpegeneHue nposiaMMHOB AYMEHSA B MUBE U NMBOBapEeHHbIX MaTtepuanax. Kvasny Prum. 53,
2007, Ho. 9, cTp. 273-276.

CTtaTbl 3aHUMMAETCs BO3MOXXHOCTENW MMMYHOXMMMYECKOTO AeTEKTMPOBaHWSA ropAevHOBON (hpakumunm 6eNKOB SYMEHSI 1 BO3MOXXHbIX
pacLienneHHbIX AepUBaTOB, UMM XXe XapakTepusauvenh MOHOKIOHASbHbIX aHTUTEeN MOATOTOBMEHHbIX C Lienblo paspaboTaTb 6bICTPOE,
cneundmryeckoe 1 HyBCTBUTENbHOE ONpeAeneHne ropferHoBbIX 6€NKOB B MULLEBOW MPOMBILLEHHOCTU, UMEHHO B NKBE.

Co3pfaH MeTof, KOCBEHHOW KOHKypeHTocrnocobHom ELISA nponamMmHOB SUMeHs n onpefeneHbl paboyee KOHLUEHTpaLuum Bcex MMMYHO-
peareHuui. [lanee TeCTUpOBaHbl NEPEKPECTHbIE B3aMMOAENCTBUSA OTAENbHbIX aHTUTEN C NpoTeMHamu Apyrux Lepeanui. JIMMUT AeTeKTu-
poBaHWsA COCTaBNAN 2 ppm, NMMHENHbIA Anana3oH KannbpoBOYHOW KpuBoW Konebaetcs B npegenax ot 1—100 ppm.
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1 UvoD

Prolaminové frakce bilkovin pSenice (gliadin), jeémene (hordein)
a zita (secalin) vykazuje toxické ucinky u osob s onemocnénim ce-
liakie. Toto geneticky podminéné onemocnéni, zvané téz gluten sen-
sitivni enteropatie, ma za néasledek intoleranci pacientl vici lepku,
respektive prolaminové frakci pSenice, jeCmene, Zita a ovsa, ktera
se projevuje vymizenim stfevnich klki a mikroklkd, snizenim schop-
nosti vstfebavani Zivin a celou fadou doprovodnych chorob. V sou-
Casné dobé se predpoklada vyskyt celiakie v evropské populaci
okolo 0,5 %.

Hordeiny jsou bilkovinnou frakci jeémene, ktera se vyznacuje ne-
rozpustnosti ve vodnych roztocich soli a zaroven je rozpustna ve vod-
ném roztoku ethanolu. Z hlediska aminokyselinového slozeni je pro
tyto proteiny typicky vysoky obsah glutaminu a prolinu.

Elektroforetické a chromatografické analytické metody jsou vyuzi-

Keywords: prolamins, barley, beer
1 INTRODUCTION

The prolamin fraction of wheat proteins (gliadin), barley proteins
(hordein) and rye proteins (secalin) show toxic effects to persons ha-
ving coeliac disease. This genetically conditioned disease, also known
as gluten-sensitive enteropathy, results in the intolerance of the pati-
ent to gluten or more precisely to the prolamin fraction of wheat, bar-
ley, rye and oats, causing disappearing of intestinal villi and micro villi
and reducing the capability of absorption of nutrients, together with
a number of additional diseases. Nowadays it is supposed that about
0.5 % of the population in Europe suffers from coeliac disease.

Hordeins are protein fractions of barley that can be characterized
by their insolubility in aqueous solutions of salts and by their solubi-
lity in the aqueous solution of alcohol on the other hand. In terms of
amino acid composition, a high content of glutamine and proline is
typical for these proteins.
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vany pro podrobnéjsi frakcionaci hordeinl na zakladé jejich moleku-
lové hmotnosti. Pro citlivé a specifické stanoveni hordein( a jejich de-
rivatd z hlediska jejich alergennich Ug€inkll se pouzivaji imunoche-
mické metody. V nedavné dobé bylo vyvinuto velké mnozstvi ELISA
(enzyme linked immunosorbent assay) metod, obzvlasté za ucelem
kvantifikace pSenié¢nych prolaminl v potravinach. Tato stanoveni by-
vaji zalozena obvykle na monoklonalni protilatce, jejiz vlastnosti
a moznosti se pro rlizné prace rlizni [1, 2, 3]. Mensi pozornost byla
vénovana analyze prolamind ostatnich toxickych ceredlii (Zito, jec¢-
men), a determinace téchto bilkovin a peptidu v pivu je probddana
podstatné méné [4, 5].

Existence citlivych a rychlych analytickych metod, vhodnych pro
stanoveni téchto alergennich bilkovin, je zakladnim pfedpokladem pro
stanoveni limitni koncentrace rezidui prolamin( v bezlepkovych po-
travinach.

Do piva prechazeji rozpustné proteiny a peptidy sladu a kvasnic,
které jsou zaroven dostatecné stabilni v{ci aktivité proteolytickych
enzym(, teploté a pH prostfedi v pribéhu pivovarského procesu.
Technologicky vyznam téchto latek spociva v ovlivnéni tvorby a sta-
bility pény, moznosti vzniku koloidnich zékall a podpofre plnosti chuti
piva. Mezi zakalotvorné peptidy patfi pfedevsim hordeinové peptidy,
které se vyznacuji vysokym obsahem glutaminu a prolinu. Vlastnosti
pivni pény ovliviiuji protein Z, dale pak nize- i vySemolekularni deri-
vaty hordeina.

Analytické metody se zaméruji bud na stanoveni celkovych prote-
in0 piva (metoda Bradfordové, absorbance pfi 280 nm, Lowryho me-
toda apod.), nebo na stanoveni jednotlivych bilkovinnych frakci. Pro
frakcionaci a naslednou detekci proteind a peptidll se vyuziva elekt-
roforetickych, chromatografickych, pfipadné imunochemickych me-
tod.

Cilem predkladané prace bylo vyvinout metodu enzymového imu-
nochemického stanoveni prolamind je€mene. Pro tyto ucely byly pfi-
praveny a charakterizovany monoklonalni protilatky.

2 EXPERIMENTALNI CAST
2.1 Extrakce prolaminové frakce

Mouka je¢mene, pfipadné jinych obilovin, byla nejprve zbavena li-
pidového podilu pétihodinovou extrakci petroletherem a nasledné
podrobena extrakci fosfatovym pufrem (0,4 M NaCl + 0,034 M K,HPO,
+ 0,033 M Na,HPO,.12 H,0; pH ~ 7,6) pro odstranéni bilkovin albu-
minové a globulinové frakce. Zbyly materiél byl poté tfikrat extraho-
van 60% ethanolem. Ziskany extrakt byl filtrovan a roztok odparen na
vakuové odparce pfi teploté 30 °C.

2.2 SDS-PAGE a western blot

Diskontinuélni SDS-PAGE byla provedena podle postupu uvede-
ného v literatufe [6]. Elektroforéza byla provadéna na 4% zaostfova-
cim a 15% separa¢nim gelu, pfi konstantnim napéti 200 V na pfistroji
Mini-Protean Il (Bio-Rad Laboratories, USA). Pro stanoveni moleku-
larnich hmotnosti separovanych bunéénych proteinli byly pouzity
standardy SDS-PAGE Molecular Weight Standards Broad Range (Bi-
oRad Laboratories, USA).

Western blot byl proveden na stejném zafizeni jako SDS-PAGE
pfenosem bilkovin z gelu na PVDF membranu po dobu 1 h za kon-
stantniho napéti 100 V a nasledné barvenim pomoci monoklonalni
protilatky. Volna vazebna mista membrany byla nejdfive maskovana
3% roztokem BSA v PBS (1 h), dale byla membrana inkubovana se
zfedénym roztokem protilatky (¢ ~ 10 ug/ml v 3% BSA/PBS) po dobu
2 h pfi pokojové teploté, promyta 2x5 min v PBS, 2x5 min v deioni-
zované vodeé a 2x5 min v PBS. Nasledné byla membrana inkubovana
se zfedénym konjugatem (SWAM, kfenova peroxidasa, 8 ug/ml v 3%
BSA-PBS) po dobu 2 h pfi pokojové teploté, promyta 3° 10 min v PBS
a prelita 5 ml substratu (3 mg 3-amino-9-ethylkarbazolu, 1 ml for-
mamidu, 4 ml 0,05 M acetatového pufru a 7 ul H,O,, koneéné kon-
centrace ~ 0,004 %) po dobu 10 min pfi pokojové teploté. Obarvena
membrana byla promyta v deionizované vodé a skladovana pfi tep-
loté 4 °C.

2.3 Nepfima kompetitivni ELISA

Proteiny prolaminové frakce rozpusténé v 60% ethanolu, a na-
sledné fedéné 0,01 M PBS pH 7,4 na koncentraci 12,5 ug/ml byly
imobilizovany na povrch mikrotitraéni desti¢ky pasivni adsorpci
pfes noc pfi teploté 4 °C. Povrch jamek byl tfikrat promyt PBS,
a poté byl sycen 1% roztokem hovéziho sérového albuminu po

Electrophoretic and chromatographic analytical methods are used
for finer fractionation of hordeins according to their molecular weight.
For sensitive and specific determination of hordeins and their deri-
vates in terms of their allergenic effects, immunochemical methods
are used. Recently, a great number of ELISA (enzyme linked immu-
nosorbent assay) has been developed, especially for the purpose of
quantification of wheat prolamins in foods. These determinations are
usually based on a monoclonal antibody, properties and possibilities
of which are different for each determination [1, 2, 3]. Less attention
was paid to the analysis of prolamins of the other toxic cereals (rye,
barley) and the determination of these proteins in beer has been re-
searched significantly less [4, 5].

The existence of sensitive and rapid analytical methods suitable
for the determination of these allergenic proteins is the fundamental
prerequisite for the determination of the limit concentration of prola-
min residues in gluten-free foods.

Soluble proteins and peptides from malt and yeast are transferred
into beer and they are sufficiently stable against the activity of pro-
teolytic enzymes, temperature and pH value during the brewing pro-
cess. The technological importance of the substances lies in the in-
fluence of foam formation and its stability, in the possibility of the
formation of colloidal haze and in the support of beer palatefulness.
Haze-forming peptides are primarily represented by hordein peptides
being characterized by a high content of glutamine and proline. The
properties of beer foam are affected by the Z protein, low-molecular-
weight as well as higher-molecular-weight hordein derivates.

The analytical methods are aimed at the determination of total pro-
teins of beer (the method by Bradford, absorbance at 280 nm, the
method by Lowry, etc.) or at the determination of individual protein
fractions. Electrophoretic, chromatographic or immunochemical met-
hods are used for fractionation and subsequent detection of proteins
and peptides.

The aim of the submitted work is to develop a method of enzyma-
tic immunochemical determination of barley prolamins. For this pur-
pose, monoclonal antibodies have been prepared and characterized.

2 EXPERIMENTAL PART
2.1 Extraction of prolamin fraction

First of all, the lipid fraction in barley flour or in flour of some other
cereals was removed by a five-hour extraction by petrol ether, follo-
wed by extraction by phosphate buffer (0,4 M NaCl + 0.034 M K;HPO,
+ 0.033 M Na,HPOQO,.12 H,0; pH ~ 7,6) to remove the proteins of al-
bumin and globulin fractions. Afterwards, the remaining material was
extracted three times by 60 % alcohol. The obtained extract was fil-
tered and the solution was evaporated on a vacuum evaporator at
a temperature of 30 °C.

2.2 SDS-PAGE and western blot

Discontinuous SDS-PAGE was carried out according to the pro-
cedure given in literature [6]. Electrophoresis on a 4% focusing gel
and a 15% separating gel at a constant voltage of 200 V on the Mini-
Protean Il apparatus (Bio-Rad Laboratories, USA). For the determi-
nation of molecular weights of separated cell proteins, standards
SDS-PAGE Molecular Weight Standards Broad Range (BioRad La-
boratories, USA) were used.

Western blot was carried out on the same apparatus as the SDS-
PAGE by transferring the proteins from the gel on a PVDF membrane
for 1 hour under a constant voltage of 100 V, followed by colouring by
a monoclonal antibody. The free bonding positions of the membrane
were first masked by a 3% solution of BSA in PBS (1 hour) and the
membrane was incubated with a diluted solution of the antibody (c ~
10 ug/mL in 3% BSA/PBS) for 2 hours at room temperature, washed
2x5 min by PBS, 2x5 minutes in deionised water and 2x5 min in PBS.
Then, the membrane was incubated with a diluted conjugate (SWAM,
horseradish peroxidase, 8 ug/mL in 3% BSA-PBS) for 2 hours at room
temperature, then washed by PBS 3x10 min and 5 mL of substrate
was poured on it (3 mg of 3-amino-9-ethyl-carbazole, 1 mL of forma-
mide, 4 mL of 0.05 M of acetate buffer and 7 uL of H,O,, final con-
centration ~ 0.004 %) for 10 minutes at room temperature. The co-
loured membrane was washed by deionised water and stored at 4 °C.

2.3 Indirect competitive ELISA

The proteins of the prolamin fraction dissolved in 60 % ethanol and
then diluted by 0.01 M PBS with pH 7.4 to the concentration of



KVASNY PRUMYSL
roc¢. 53 /2007 — ¢islo 9

275

M M J J Sl Sl P P M M
—— e e S .

200,0 kDa v—-—v,—»~ sy
116,0 kDa " 200,0 kDa
97.5kDa | 116,0 kDa
662kDa | - 3 97,5 kDa
| 66,2 kDa

45,0 kDa L — |
g A S o s | 450 KkDa

— - S—

31,0 kDa - /' 31,0 kDa

21,5kba |
21,5 kDa

14,4 kDa |
/ 14,4 kDa

gg

|
6.5 kDa
L 6.5 kDa

==

\
~d

SDS-elektroforesa v 15% polyakrylamidovém gelu ; M - markery ;
J - etanolovy extrakt prolamint je€mene ; Sl - etanolovy extrakt prolamint
je¢ného sladu ; P - vzorek piva nestab. lezak

SDS-electrophoresis in 15% polyacrylamide gel; M — markers;

J - barley prolamin ethanol extract; SI — barley malt prolamin ethanol extract;
P - unstabilized lager beer sample

200,0 kDa \

116,0 kDa
975kDa |

66,2kDa |

7 200,0 kDa

116,0 kDa
97,5 kDa
66,2 kDa

45,0 kDa

31,0kDa | S — -
-
~—

45,0 kDa

31,0 kDa
21,5 kDa

21,5kDa
14,4 kDa
6,5 kDa

144KkDa |
65kDa |

SDS - PAGE paralelni k protilatce D9 (pH ~ 3) ; M - markery ; K - etanolovy extrakt z kukufice ;
R - etextr. ryze ; O - et. extr. ovsa ; Z - et. extr. Zita ; J - et. extr. jeémene ; P$ - et. extr. pSenice ;

SDS-PAGE parallel to D9 antibody (pH ~ 3); M — markers; K — maize ethanol extract; R — rice
ethanol extract; O — oat ethanol extract; Z — rye ethanol extract; J — barley ethanol extract;
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Obr. 1/ Fig. 1 SDS-PAGE je¢nych a sladovych prolamint a proteint
piva / SDS-PAGE of barley and malt prolamins and beer proteins

Obr. 2/ Fig. 2 SDS-PAGE prolamint rliznych cerealii / SDS-PAGE of
prolamins of various cereals

dobu 1 h pfi laboratorni teploté.
Po promyti bylo do jamek de-
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200,0 kDa
dardu (proteiny prolaminové 116.0 kDa
frakce) a 50 ul monoklondlni 97,5 kDa
protilatky o koncentraci 1,25 86,2 kDa
ug/ml. Vzorky byly inkubovany 45,0 kDa
1 h pfi laboratorni teploté. Po
trojndsobném promyti jamek 1.0 kDa
roztokem PBS, ktery obsahoval '
0,05 % Tween 20 (PBST), bylo
aplikovano 100 ul prasecich 21,5kDa
IgG proti my8im imunoglobuli- 14,4 kDa
6,5 kDa

ndm znacenych peroxidasou
o koncentraci 4 ug/ml. Obsah
jamek byl inkubovan 1 h pfi la-
boratorni teploté, poté byly
jamky promyty 4x PBST. Nako-
nec bylo aplikovano 100 ul sub-
stratu pro peroxidasu (5 mg
OPD, 10 wl 30% H,0,, 10 uml

PVDF membrana barvena protilatkou D9 (pH ~ 5) ;O - et. extr. ovsa ; Z - et. extr. Zita ;
J - et. extr. jemene ; PS - et. extr. pSenice ; R - et. extr. ryze ; K - et. extr. kukufice ;

PVDF membrane coloured by D9 antibody (pH ~ 3); O — oat ethanol extract;
Z - rye ethanol extract; J — barley ethanol extract; PS — wheat ethanol extract;
R - rice ethanol extract; K — maize ethanol extract

12,5 ug/mL were immobilized
overnight on the surface of
a micro-titration plate by passive

200,0 kDa adsorption at 4 °C. The surface
116,0 kDa of the wells was washed by PBS
e three times and then it was sa-
turated by a 1% solution of bo-

45,0 kDa vine serum albumin for 1 hour at
laboratory temperature. After

31,0 kDa rinsing, 50 uL of standard and

‘ 50 uL of the monoclonal anti-
‘ 15 kDa body with a concentration of
1 14’4 \Da 1.25 ug/mL were applied into
f 6:5 \Da the plate wells (prolamin fraction

proteins). The samples were in-
cubated for 1 hour at laboratory
temperature. After triple washing
of the wells by PBS containing
0.05 % Tween 20 (PBST), 100
uL of pig IgG were applied aga-
instmouse immunoglobulines la-

fosfat-citratového pufru pH
~5,0) a po 20 minutach inku-
bace pfilaboratorni teploté byla
enzymova reakce zastavena
pfidavkem 50 ul 0,2 M H,SO,.
Absorbance byla méfena pfi vinové délce 492 nm.

3 VYSLEDKY A DISKUSE

Pomoci SDS-PAGE byly rozdéleny frakce bilkovin piva a prolamint
sladu, je€mene a dalSich obilovin (obr. 1, obr. 2). Elektroforeticky zaz-
nam prolaminovych bilkovin je€émene obsahoval frakce o molekulové
hmotnosti v rozsahu 37—49 kDa a 16 kDa a dale minoritni podil pro-
teinll o molekulové hmotnosti 18, 19 a 22 kDa. SDS-PAGE vzorku
piva (obr. 1) rozdélila pfitomné proteiny na hlavni frakci v rozmezi mo-
lekulové hmotnosti 40—-45 kDa, odpovidajici nejspiSe proteinu Z,
a dale fadu vedlejSich frakci o niz&i molekulové hmotnosti napft. okolo
6 a 9 kDa (lipid transfer protein LTP2, LTP1) [5]. Intaktni prolaminové
bilkoviny nebyly zaznamenany ve vizualizovatelné koncentraci, Ize
ovSem predpokladat mozny vyskyt $tépnych derivatu hordeint v niz-
komolekularni oblasti pod 20 kDa.

Byly pfipraveny monoklonalni protilatky proti ethanolovému ex-
traktu bilkovin je€mene a studovana jejich interakce s prolaminy jec-
mene, psenice, Zita a dalSich obilovin a s bilkovinami obsazenymi
v pivu a v ethanolovém extraktu sladu. Monoklonalni protilatky vy-
kazuji kfizové interakce s prolaminovymi extrakty ovsa, ryze a velmi
slabé interakce s proteiny pohanky (obr. 3).Vzhledem k heterogenni
povaze homologniho i heterologniho antigenu v8ak neni mozné k¥i-
zové interakce monoklonalni protilatky kvantifikovat, je mozno je
charakterizovat tvarem kfivky relativniho nasyceni v zavislosti na
koncentraci kompetujiciho antigenu (obr. 5). Vlivem znacéné struk-
turni podobnosti repetitivnich domén hordeinu, gliadinu a secalinu
jsou kFizové reakce v ramci této skupiny latek v zasadé ekvivalentni.

Byla vyvinuta metoda nepfimé kompetitivni ELISA prolamin( je¢-
mene a stanoveny pracovni koncentrace vSech imunoreagencii. De-

Obr. 3/ Fig. 3 Imunoblotting prolamint rtiznych ceredlii / Immunob-
lotting of prolamins of various cereals

beled with peroxidase, concent-
ration 4 ug/mL.

The content of the wells was
incubated 1 hour at laboratory
temperature, then the hollows
were washed four times by PBST. Finally, 100 uL of substrate for pe-
roxidase (5 mg of OPD, 10 uL of 30% H,0O,, 10 mL of phosphate-ci-
tric buffer, pH ~5,0) were applied and after 20 minutes of incubation
at laboratory temperature, the enzymatic reaction was stopped by
adding of 50 uL of 0.2 M H,SO,. The absorbance was measured at
the wave length of 492 nm.

3 RESULTS AND DISCUSSION

The fractions of beer proteins as well as prolamins of malt, barley
and other cereals (Fig. 1, Fig. 2) were separated by means of SDS-
PAGE. An electrophoretic record of prolamin proteins of barley conta-
ined fractions with molecular weights of 18, 19 and 22 kDa. The SDS-
PAGE of a beer sample (Fig. 1) divided the present proteins into the
main fraction with the range of molecular weights of 40-45 kDa, in all
probability corresponding to the Z protein, and into a number of se-
condary fractions with a lower molecular weight, e.g. 6 and 9 kDa (li-
pid transfer protein LTP2, LTP1). Intact prolamin proteins were not iden-
tified in a visualizable concentration, but possible occurrence of hordein
cleavage derivates in the low-molecular range under 20 kDa can be
assumed.

Monoclonal antibodies were prepared against ethanol extract of bar-
ley proteins and their interactions with prolamins of barley, wheat, rye
as well as other cereals and with the proteins contained in beer and
the ethanol extract of malt were studied. Monoclonal antibodies show
cross interactions with prolamin extracts of oat, rice and very weak in-
teractions with buckwheat proteins (Fig. 3). But due to heterogeneous
nature of the homologous and heterologous antigens it is not possible
to quantify the cross interactions of the monoclonal antibody, they can
be characterized by the shape of the curve of relative saturation de-
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Obr. 4 / Fig. 4 Kalibraéni kfivka nepfimé kompetitivni ELISA prola-
minl jeGmene / Calibration curve of indirect competitive ELISA for
barley prolamins

tekeni limit metody €inil 2 ppm, pfi¢emz linearni rozsah kalibraéni
kfivky se pohybuje v rozmezi 1 —100 ppm (obr. 4). Z hlediska uspo-
fadani imunoanalytické kvantitativni metody je kompetitivni uspora-
dani vyhodnéjsi pro analyzu matrice s vétsim podilem hydrolyzova-
nych a jinak degradovanych derivatd prolaming.

4 ZAVER

Pro frakcionaci a charakterizaci zejména pSeni¢nych prolamino-
vych proteini bylo vyvinuto zna¢né mnozstvi elektroforetickych
a chromatografickych metod. Diky vy$Si specifité a citlivosti byvaji
Casto aplikovany imunochemické metody, zalozené na reaktivité
konkrétni protilatky. Diky lepSim vlastnostem jsou v poslednich le-
tech pouzivany pfevazné monoklonalni protilatky, pficemz jejich fi-
nancné naro¢na vyroba stavi jejich purifikaci, charakterizaci a opti-
malizaci jejich reakce do role kli€ovych krokl sestaveni
imunoanalytického systému. Sestavena ELISA metoda je z&visla na
zvoleném formatu a jeji analyticka schopnost je vyjadifena hodno-
tou detekéniho limitu (2 ppm) a hranicemi linearniho rozsahu ka-
libra¢ni kfivky (1-=100 ppm).

Podékovani
Tato prace je soucasti reSeni Vyzkumného centra pro studium
obsahovych latek jeémene a chmele 1M0570.
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pending on the concentration of the competing antigen (Fig. 5). Due
to considerable structural similarity of the repetitive domains of hor-
dein, gliadin and secalin, the cross reactions within this group of sub-
stances are in principle equivalent. A method of indirect competitive
ELISA for barley prolamins has been developed and the working con-
centrations of all immunoagents have been determined. The detec-
tion limit of the method was 2 ppm, with the linear range of the cali-
bration curve from 1 to 100 ppm (Fig. 4). In terms of the arrangement
of the immunoanalytical quantitative method, the competitive arran-
gement is preferable for matrix analysis with a higher ratio of hydro-
lysed or otherwise degraded prolamin derivates.

4 CONCLUSION

A great number of electrophoretic and chromatographic methods
has been developed for the fractionation a characterization of mainly
wheat prolamin proteins. Thank’s to a higher particularity and sensi-
tivity; immunochemical methods based on the reactivity of a conc-
rete antibody are often used. Thanks to better properties, monoclo-
nal antibodies have been primarily used in the last years, whereas
their costly production puts their purification, characterization and
optimisation of their reaction into the role of the key steps for estab-
lishing the immunoanalytical system. The established ELISA method
is dependant on the format chosen and its analytical capability is ex-
pressed by the value of the detection limit (2 ppm) and by the limits
of the linear range of the calibration curve (1-100 ppm).
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