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Je€men je nejen zakladni vstupni surovinou vyroby sladu, ale v sou¢asnosti nachazi vyuziti zejména pfi vyrobé funkénich potravin.
Pro zpracovani jeémene je kriticky obsah neskrobovych polysacharid(i, které negativné ovliviuji technologii vyroby piva, proto je jejich
potravin je proto jejich vySSi obsah Zadouci. Mezi hlavni neskrobové polysacharidy zrna jeCmene patfi zejména arabinoxylany a B-
glukany. Neskrobové polysacharidy byly stanovovany ve vzorcich zrna je€émene sklizenych v roce 2010 ze dvou lokalit a dvou urovni
chemického oSetfeni. Na obsah neskrobovych polysacharidl byl zjiStén statisticky vyznamny vliv genotypu, lokality i Grovné oSetfeni.
Primérny obsah arabinoxylant byl 4,95 %, B-glukant 4,04 %. Mezi arabinoxylany a B-glukany byla zjisténa statisticky vyznamna negativni
zavislost (r = —0,64%).

Machan, P. — Ehrenbergerova, J. — Klimova, E. — BeneSova, K. — Vaculova, K.: Non-starch polysaccharides in the set of spring
barley varieties. Kvasny Prum. 57, 2011, p. 7-8, p. 219-222.

Barley, a basic raw material for malt production, also finds its use at production of functional food nowadays. Content of non-starch
polysaccharides for barley processing is critical as they affect negatively beer production technology; therefore the lowest possible content
is required. However, non-starch polysaccharides are a part of dietary fiber, their higher content thus being desirable for production of
functional food. The main non-starch polysaccharides of barley grain are namely arabinoxylans and B-glucans. Non-starch polysaccharides
were determined in samples of barley grain harvested from two levels of chemical treatment and two localities in 2010. Content of non-
starch polysaccharides was statistically significantly affected by a genotype, locality and treatment level. Average contents of arabinoxylans
and B-glucans were 4.95 % and 4.04 %, respectively. Statistically significant negative dependence was found between arabinoxylans
and B-glucans (r = —0.64%).

Machan, P. — Ehrenbergerova, J. — Klimova, E. — Benesova, K. — Vaculova, K.: Starkefreie Polysaccharide in den Sommergersten.
Kvasny Prum. 57, 2011, Nr. 7-8, S. 219-222.

Die Gerste gibt nicht als einen Grundeingangstoff fiir die Malzherstellung, aber zurzeit findet auch eine Anwendung insbesondere bei
der Herstellung von Funktionslebensmitteln. Fur die Gerstenverarbeitung ist der Gehalt an stérkefreie Polysaccharide kritisch. Diese Po-
lysaccharide negativ beeinflussen die Herstellung des Bieres, darum ist ihr niedrigster Gehalt in den Brauereien erwunscht. Stéarkefreie
Polysaccharide stellen jedoch einen wesentlichen Teil der diatetischen Ballaststoffe dar, dadurch sind im diesen Bereich erwiinscht. Unter
starkefreie Hauptkomponente des Gerstenkornes insbesondere gehdren Arabinoxylane und B-Glukane. In den Mustern des Gersten-
kornes aus der Ernte 2010 in zwei Lokalitdten gewonnen und unterschiedlich chemisch behandelte Gerste wurden stérkefreie Polysac-
charide ermittelt. Es wurde ein statistisch bedeutender EinfluB des Genotypes, der Lokalitét und der chemischen Behandlungsintensitét
festgestellt auf den Gehalt an starkefreie Polysaccharide festegestellt. Weiterhin wurde der durchschnittliche Gehalt an Arabinoxylane
4,95 % und B-Glukane 4,04 % analysiert. Unter den Arabinoxylanen und B-Glukanen wurde eine statistisch bedeutende negative Ab-

hangigkeit gefunden (r = —0,64%).
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1 UVOD

Neskrobové polysacharidy tvofi hlavni stavebni slozku bunéénych
stén je€mene. Mezi tyto latky patfi zejména arabinoxylany a B-glu-
kany. Arabinoxylany (star§im nazvem pentosany) maji hlavni fetézec
tvofen D-xylanopyranosovymi jednotkami vazanymi B3-(1—4) vaz-
bami, pficemz terminalni jednotkou je a-L-arabinofuranosa, dale mo-
hou obsahovat D-glukosu a nékdy dalSi minoritni jednotky. Na arabi-
noxylany je esterovou vazbou na C-5 zbytku arabinosy pfipojené na
C-3 xylosy vazana ferulova kyselina [1]. B-glukany je€mene jsou tvo-
feny B-glykosylovymi zbytky polymerizovanymi B-(1—3) a p-(1—4)
vazbami [2]. B-Glukany jsou komponentou struktury zejména stén bu-
nék endospermu, arabinoxylany se vyskytuji hlavné v bunéénych sté-
nach aleuronové vrstvy. Rozpustnost neskrobovych polysacharidd ve
vodé obecné zavisi na jejich struktufe a stupni vétveni [3]. Arabino-
xylany a B-glukany tvofi ve vodé viskézni roztoky, kieré negativné
ovliviuji varni vytéZek pfi vyrobé piva a z nutriéniho hlediska absorpci
zivin u hospodarskych zvifat. Arabinoxylany a B-glukany jsou soucasti
tzv. potravinové vldkniny. Vzhledem k benefitu potravni vlidkniny na
lidské zdravi se jevi pouziti je€mene s vy$§im obsahem neskrobovych
polysacharidd pro vyrobu potravin jako perspektivni [4].

Keywords: barley, non starch polysaccharides, functional food

1 INTRODUCTION

Non-starch polysaccharides, namely arabinoxylans and 3-glucans,
form a principal structural component of cell walls in barley. The main
chain of arabinoxylans (previously pentosans) is formed by B-(1—4)-
linked D-xylanopyranose units with the terminal a-L-arabinofuranose
unit, they can also contain D-glucose and sometimes also other mi-
nority units. Ferulic acid is via ester linkages of its carboxyl group lin-
ked to C-5 arabinose residues that are connected to C-3 xylose [1].
Barley B-glucans consist of B-glycosyl residues polymerized through
both B-(1—3) and B-(1—4) linkages [2]. B-glucans are a component
of the structure mainly of the cell walls of the endosperm, arabinoxy-
lans occur mostly in cell walls of the aleuron layer. Solubility of non-
starch polysaccharides in water generally depends on their structure
and degree of branching [3]. Arabinoxylans and B-glucans form vis-
cous solutions in water which negatively affect beer production yield
and absorption of nutrients in livestock. Arabinoxylans and B-glucans
are a part of a so-called food fiber. Considering the beneficial effect
of the food fiber on human health, use of barley with higher content
of non-starch polysaccharides for food production seems to be per-
spective [4].
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2 MATERIAL A METODY

Arabinoxylany a B-glukany byly stanoveny u souboru 10 pluchatych
sladovnickych odrld, jedné bezpluché odridy a tfi linii jeémene jar-
niho péstovaného v roce 2010 na lokalitich Kroméfiz a Zabgice ve
dvou urovnich chemického oSetfeni porostl. Byly pouZity vzorky zrna
z tzv. neoSetfenych variant s omezenymi chemickymi vstupy (pouze
herbicidy a hnojeni N) a z tzv. oSetfenych variant s konvenéni tech-
nologii péstovani (morené osivo, hnojeni N, aplikace pesticid().

Arabinoxylany v zrnu je€mene jarniho byly stanoveny metodou dle
Douglase. Metoda je zaloZena na reakci vzorku ve vodném roztoku
s kyselym reakénim ¢inidlem. Reakéni smés se vzorkem se vafi ve
vodni lazni 25 minut. Vznika ¢ervenooranzové zbarveni, které je
spektrofotometricky zméfeno pfi vinovych délkach 552 a 510 nm [5].

Metoda stanoveni B-glukant je zalozena na kyselé hydrolyze
vzorku kyselinou sirovou a nasledné reakci s barvivem Calcufluor
White M2R New. Pro stanoveni byla pouzita modifikovana metoda
pratokové injekéni analyzy (FIA) se spektrofluorimetrickou detekci [6].

Veskeré vysledky byly pfepoéteny na 100% suSinu a byly zpraco-
vany v programu STATISTICA.cz (verze 9), tfifaktorovou analyzou va-
riance, vyznamnost rozdilt mezi primérnymi hodnotami jednotlivych
odrld a linifi, oSetreni a lokalit byla testovana na 5% hladiné priikaz-
nosti LSD testem (Fisherav test). Vztahy mezi znaky byly vyjadieny
korela¢nimi koeficienty dle Pearsona.

2 MATERIAL AND METHODS

Arabinoxylans and 3-glucans were determined in the set of 10 hul-
led malting varieties, one hulless variety and three lines of spring bar-
ley grown in 2010 in the localities Kromé&fiz and Zabgice at two levels
of chemical treatment of stands. Grain samples from so-called non-
treated variants with limited chemical inputs (only herbicides and N
fertilization) and so-called treated variants with conventional growing
technology (treated seed, N fertilization, pesticide application) were
used.

Arabinoxylans in spring barley grain were determined by the Doug-
las method. This method is based on the reaction of a sample in aqu-
eous solution with acid reaction agent. Reaction mixture with a sample
was boiled in the water bath for 25 minutes. Developed red-orange
coloring was measured with spectrophotometer at wavelengths of
552 and 510 nm [5].

The method for the determination of B-glucans is based on acid hyd-
rolysis of a sample with sulphuric acid and following dying with Cal-
cufluor White M2R New. For the determination, a modified flow injec-
tion analysis (FIA) with a spectrofluorimetric detection was used [6].

All results were calculated on 100% of dry matter and were evalu-
ated by the program STATISTICA.cz (version 9), three-factor analysis
of variance, significance of differences between the average values
of the individual varieties and lines, treatments and localities was tes-

Tab. 1 Primérny obsah arabinoxylan(i a B-glukanud (v %) na sledovanych lokalitach ve dvou intenzitdch chemického oSetieni porostl
/ Average contents of arabinoxylans and B-glucans (in %) in the studied localities in two intensities of chemical treatment of stands

Chemické osetreni /
Chemical treatment

Lokalita / Locality

Arabinoxylany
(primérné hodnoty)
/ Arabinoxylans
(average values)

B-glukany (prdmérné hodnoty)
B-glucans (average values)

Zabdice OS./t. 4.302 3.71b
Zabdice Neos./nt. 5.29¢ 4.79 4.032 3.87
Krom&iiz O3 . 418 4.10°
Kromariz Neod./nt 459 4.38 4.33° 4.21

Pozn.: hodnoty oznagené rlznymi pismeny jsou od sebe vyznamné odli§né pfi p=0,05;

OS. — oSetfeno, NeoS. — neosetieno./

Note: values denoted with different letters differ significantly at p=0.05;

t. — treated, nt. — non-treated.

3 VYSLEDKY A DISKUSE

Lokality i chemicka oSetfeni pokusu mély, jak je patrné z tab. 1, vy-
znamny vliv na obsah jak arabinoxylant, tak i B-glukan(. V praiméru
v8ech odrd/linii byly statisticky vyznamné vy$si hodnoty arabinoxy-
lan(i zjitény ve vzorcich z neo$etfenych variant z lokality Zab-
Cice (5,29 %) oproti variantam oSetfenym (4,30 %) i oproti vzorkiim
z obou variant z Kroméfize (4,59 % z neoSetfenych a 4,18 % z oSet-
fenych variant). V&tSi rozdil oSetfenych vzorkd oproti neoSetfenym
byl tedy ve vzorcich z Zabgic (0,99 %) oproti vzorkiim z Kroméfize
(0,41 %).V praméru odrad/linii se vzorky z neo$etfenych variant v ob-
sahu arabinoxylan(i mezi lokalitami vyznamné neligily (4,30 % z Zab-
Gic a 4,18 % z Kroméfize). Lze tedy konstatovat, ze statisticky vy-
znamné vysSi pramérny obsah arabinoxylani poskytly vzorky
odrad/linii z neoSetfenych variant pokusu z lokality Zabcice oproti
oSetfenym variantdm pokusu z obou lokalit i neoSetfenym variantam
z lokality Kromériz.

Statisticky vyznamné vys$si primérny obsah B-glukant poskytly
vzorky z neoSetfenych odrdd/linii z lokality Kroméfiz (4,33 %), oproti
neoSetfenym vzorkdm z lokality Zab&ice (4,03 %) i oSetfenym vari-
antam z obou lokalit (3,71 % z Zabgic a 4,10 % z Kroméfize).

Tato zjisténi odpovidaji vypoctenym korelacim mezi obsahem
B-glukan( a arabinoxyland, jak je patrné z tab. 2, jedna se o negativni
zavislost téchto dvou polysacharidd. Jestlize jsme stanovili v priméru
odrud/linii nejvy$si obsah B-glukand ve vzorcich z lokality Kroméfiz
(4,21 %) oproti lokalité Zabgice (3,87 %), byl na lokalité KroméFiz za-
roven zjistén i nizsi obsah arabinoxylan(i (4,38 %) oproti lokalité Zab-
Cice (4,79 %). Tomuto odpovida statisticky vyznamny zaporny kore-
laéni koeficient —0,68**. Jesté silngjsi vztah byl stanoven mezi
obsahem B-glukan( a arabinoxyland ze vzork( o$etfenych versus
neoSetfenych z lokality Zab&ice (hodnota korelaéniho koeficientu -

0,73**), naopak z lokality Kroméfiz &inil obdobny korelaéni koeficient

ted at the 5% level of significance with the LSD test (Fisher’s test).
Relationships between parameters were expressed by correlation co-
efficients after Pearson.

3 RESULTS AND DISCUSSION

Localities and chemical treatments of the experiment affected sig-
nificantly both arabinoxylan and B-glucan contents (7ab. 7). On ave-
rage of all the varieties/lines, statistically significantly higher values
of arabinoxylans were found in the non-treated variant samples from
the locality Zabcice (5.29 %) versus the treated variants (4.30 %) and
versus samples from both variants from Kromé¥iz (4.59 % non-treated
and 4.18 % treated variant). Higher difference of the treated samples
versus the non-treated ones was in samples from Zabgice (0.99 %)
compared to those from Kroméfiz (0.41 %). On average of the vari-
eties/lines, the non-treated variants did not differ significantly in con-
tent of arabinoxylans between the localities (4.30 % Zabcice and
4.18 % Kroméfiz). It is possible to state that samples of the varieties/li-
nes from the non-treated variants from the locality Zabgice provided
statistically significantly higher average content of arabinoxylans ver-
sus the treated variants from both the localities and non-treated va-
riants from Kromé&fiz.

Samples from the non-treated varieties/lines from the locality Kro-
méfiz gave statistically higher average B-glucan content (4.33 %) ver-
sus the non-treated samples from Zabcice (4.03 %) and treated va-
riants from both localities (3.71 % Zabgice and 4.10 % Kromé&fiz).

These findings correspond to the calculated correlations between
B-glucan and arabinoxylan contents as evident from Tab. 2, itis a ne-
gative correlation between these two polysaccharides. If on average
of the varieties/lines, the highest B-glucan content was determined

in samples from the locality Kromé&¥Fiz (4.21 %) versus the locality
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pouze —0,18. Vysvétlit tyto rozdilnosti I1ze odliSnymi povétrnostnimi
podminkami lokalit v dobé tvorby a zrani obilek.

Jednim z kritérii pfi hodnoceni Ukazatele sladovnické hodnoty
(USJ) je obsah B-glukant ve sladiné, proto je zadouci stanovovat
jako ukazatel i mnozstvi B-glukanu v zrnech sladovnickych odrad je¢-
mene, i kdyz ve sladiné jsou jiz hodnoty snizeny enzymatickou ¢in-
nosti B-glukanasy [7].

Variabilitu B-glukanu i arabinoxylanti vyznamné ovliviiuje genotyp
[8,9,10], obsah B-glukant v zrnu jemene je ovliviiovan také hmot-
nosti tisice semen (HTS) a obsahem bilkovin [10].

Ze sladovnickych odrdd v nami sledovaném souboru vynikly nej-
z obou intenzit oSetfeni porostd odridy Radegast (3,23 %), Seba-
stian (3,45 %), Bojos (3,46 %) a Jersey (3,78 %), nizsi hodnoty vy-
kazaly ve vétsiné vzorkd i odrlidy Malz a Prestige (s vyjimkou oSet-
Fenych variant z Zabgic) a linie KM 1057 (tab. 3). Tato linie méla ve
srovnani s ostatnimi genotypy v souboru primérny obsah B-glukanu
fené varianty z lokality Zabgice (2,33 %). Nizké hodnoty B-glukan(i
méla i odrida Blanik a Kangoo (tab. 3). Tyto hodnoty vyhovuiji pivo-
varsko-sladarskym pfedpokladim a pozadavkim na nizky obsah
B-glukanl ve slading, jak jiz bylo v Gvodu zminéno. Odrlida Tolar,
rovnéz uréené pro vyrobu Ceského piva (podobné jako odr(idy Blanik,
Radegast, Bojos a Malz), méla obsahy B-glukanu u tfi vzorkd ze étyf
mirné nadprdmeérné. Naproti tomu odrida AF Lucius (4,65 %),
linie KM 2084 (6,08 %) a KM 2283 (5,16 %) mély naopak vysoké,
nadprimérné hodnoty B-glukand, na obou lokalitach pfi obou Urov-
nich oSetreni (tab. 3). Statisticky vyznamné vys$si primérnou hodnotu
(ze v8ech variant) B-glukand mély oproti v§em ostatnim genotypim
posledni dvé jmenované linie KM 2084 a linie KM 2283.
Vzhledem k tomu, Ze B-glukany jsou povazovany za u¢innou slozku
dietni vlakniny, pfedur€uje nade zjisténi tyto genotypy spise k vyrobé
funkénich potravin [11]. Tyto vyjmenované bezpluché genotypy spolu

Tab. 2 Hodnoty korelaénich koeficientll (r) mezi obsahem arabinoxy-
lant a B-glukanl/ Values of correlation coefficients (r) between con-
tents of arabinoxylans and B-glucans

Pro lokality, varianty oSetreni/ Korelaéni koeficient/
For localities, treatment variants Correlation coefficient
Kromériz, oSetfeno / treated 0.11
Kromériz, neosSetreno / non-treated -0.28
Zabcice, oSetfeno / treated —0.72**
Zabcice, neosetfeno / non-treated -0.66*
Kromériz, oSetfeno i neoSetifeno /

treated and non-treated -0.18
Zabcice, oSetfeno i neosetfeno /

treated and non-treated —-0.73*
Neosetreno, Kromériz i Zabcice /

non-treated, Kroméfiz and Zabdice -0.68**
OSetfeno, Kroméfiz i Zabcice / treated,

Kromériz and Zabdice —0.46
Kroméfiz i Zabcice celkem / Kromériz

and Zabcice totally -0.64*

Pozn.: * — p = 0,05; **— p = 0,01
Note: *—p = 0.05; **— p = 0.01

Zabgice (3.87 %), then in the locality Kroméfiz a lower arabinoxylan
content was found (4.38 %) versus the locality Zabcice (4.79 %). Sta-
tistically significant negative correlation coefficient was —0.68**.
A stronger relationship was even determined between contents of 3-
glucans and arabinoxylans from treated versus non-treated Zabgice
samples (value of the correlation coefficient —0.73**), on the contrary
from Kromé&Fiz where a similar correlation coefficient was only —0.18.

Tab. 3 Primérny obsah B-glukant a arabinoxylanu v zrnu vybranych odrdd/linii na sledovanych lokalitdch ve dvou intenzitdch chemického
oSetfeni / Average contents of B-glucans and arabinoxylans in grain of the selected varieties/lines in the studied localities in two intensi-

ties of chemical treatment

Odrady/ B-glukany / B-glucans (%) Arabinoxylany / arabinoxylans (%)
Linie Kroméfiz Zabgice Pramér Kroméfiz Zahcice Primér
Varieties/|Neosetfeno | Osetfeno | Primér [Neosetfeno |OsSetfeno | Primér |celkem/ |NeoSetfeno |OsSetfeno | Primér |NeoSetfeno | Osetfeno | Primér |celkem/
Lines  |INon-treated | ITreated | Average |INon-treated | /Treated | Average|Average |INon-treated | /Treated | Average|/Non-treated| [Treated | Average|Average
total total
Aksamit 4.969 4,14bcd 4.55 4.38 3.39¢ 3.89 4.22 3.53%® 3.70%¢ | 3.62 5.95¢ 5.04¢ 5.50 4.56
Blanik 4.58' 3873 | 422 3.80¢ 3.93° 3.87 4.04 6.159 4.38>% | 526 5.96° 4.63° 530 | 5.28
Bojos 3.71b° 3.92¢be 3.81 3.190 3.01¢ 3.10 3.46 2.822 3.422 3.12 6.36' 4,28 5.32 42
Jersey 3.99¢ 4,022bc 4.01 3.66¢ 3.46° 3.56 3.78 4,090 2.922 3.50 5.73% 5.06° 5.39 4.4
Kangoo 3.89° 4.11b° 4.00 4.14¢ 373 3.94 3.97 5.12¢f 407 | 459 4.71bcd 4.74¢ 4.73 4.6
Prestige 3.45° 3.68 357 3.76¢ 397¢ | 3.86 3.71 491t | 446 | 4,68 6.05' 3.67% 486 | 47
Radegast 3.87° 3.37%® 3.62 3.09> 2.59° 2.84 3.23 5.54¢9 4.80%" | 517 5.57% 4.92¢ 5.25 5.2
Sebastian 4.27% 3.68% 3.98 3.29° 2.55% | 2.92 3.45 5.72% 3.56%c | 4.64 4,89pcde 4.69° 4.79 47
KM 1057 3.142 3.082 311 2.842 2.33 2.59 2.85 5.25¢f8 4.51%" | 488 6.32f 4.78° 5.55 5.2
AF Lucius 5.00¢ 5.11¢% 5.06 4,659 3.83¢ 4.24 4.65 452000 3.86%d | 4,19 31472 3.152 3.16 3.67
KM 2084 5.89" 5.80¢ 5.84 6.56' 6.07" 6.31 6.08 3.86° 4,540 1420 3.88% 3.012 3.44 3.82
KM 2283 5.209 4.78« 4.99 5.77" 4.899 5.33 5.16 3.88 5.43f 4.66 4.39> 3202 380 | 423
Malz 4.29° 385% | 4,07 2.97% 4.18f 357 3.82 3.85% 353% | 3.69 5.37°c¢! 4.42 490 | 429
Tolar 4.43¢ 4,012 4.22 433 3.93¢ 413 417 5.04% 5.33% 5.18 5.73% 4.64¢ 5.18 5.18

Pozn.: hodnoty oznaéené rliznymi pismeny jsou od sebe vyznamné odlisné pfi p=0,05; OS. — oSetfeno, Neo$. — neoSetfeno.

Note: values denoted with different letters differ significantly at p=0.05;

t. — treated, nt. — non-treated.

s bezpluchou odriidou AF Lucius mély v§ak ve vétsiné vzork( naopak
statisticky vyznamné nizsi hodnoty arabinoxylanti (3,82, 4,23 a 3,67
% v praméru v8ech variant) nez ostatni odriidy a pfispély vyznamnou
mérou k zaporné vykazanému vztahu mezi arabinoxylany a B-glu-
kany. Vzhledem k tomu, ze arabinoxylany zhorSuji varni vytézek piva
v technologickém procesu, jsou zadany jejich nizké hodnoty. Ze sla-
dovnickych odr(d pak byly zjistény niz§i hodnoty arabinoxylant vzhle-
dem k celému souboru pouze u odrid Bojos (4,22 %), Malz (4,29
%, nejméneé pak z lokality Kroméfiz — 3,53 %), Jersey (4,45 %) a Ak-
samit (4,55 % v praméru, s nejnizsimi hodnotami z lokality Kroméfiz).
Ostatni sladovnické odrldy patfily obsahem arabinoxylant k nadpri-
mérnym.

These differences can be explained by different weather conditions
of the localities during formation and maturation of caryopses.

B-Glucan content in wort is one of criteria for the assessment of
the Malting Quality Index (MQ), therefore it is desirable to determine
the level of B-glucans in grains of malting barley varieties as a para-
meter although the values in wort are reduced by B-glucanase enzy-
matic activity [7].

Variability of B-glucans and arabinoxylans is significantly affected
by a genotype [8,9,10], B-glucan content in barley grain is also affec-
ted by weight of thousand grains (TGW) and protein content [10].

Of all the malting varieties under study, the varieties Radegast
(3.23 %), Sebastian (3.45 %), Bojos (3.46 %), and Jersey (3.78 %)
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4 ZAVER

Ze sladovnickych odrud vynikly nejnizsimi, podprimérnymi obsahy
B-glukan(l v zrnu na obou lokalitdch z obou intenzit o$etfeni porostl
odridy Radegast (3,23 %), Sebastian (3,45 %), Bojos (3,46 %) a Jer-
sey (3,78 %), odrGda Malz (3,82 %) a Prestige (3,71 %), pfipadné
i odriida Blanik (4,04 %). Bezplucha linie KM 1057 méla ve srovnani
s ostatnimi genotypy v souboru prdmérny obsah 3-glukan statisticky
vyznamné niz8i (2,84 %), naopak bezplucha linie KM 2084 méla ob-
sah statisticky vyznamné vyssi (6,08 %).

Ze sladovnickych odrdd byly zjistény nizsi hodnoty arabinoxyland
vzhledem k celému souboru pouze u odrid Bojos (4,22 %), Malz (4,29
%, nejméné pak z lokality Kroméfiz — 3,69 %) a Aksamit (4,56 %).

Lze také konstatovat, Ze statisticky vyznamné vys$si primérny ob-
sah arabinoxylan( poskytly vzorky odrd/linii z neo$etfenych variant
z lokality Zabgice oproti oSetfenym variantam i oproti obéma varian-
tam z lokality Kroméfiz. Obsah B-glukan( byl v priméru odrad/linii
rovnéz statisticky vyznamné vyssi z neoSetfenych variant, a to z lo-
kality Kromé&riz oproti ostatnim variantam.

Mezi obsahem B-glukan(i a arabinoxylan( byla potvrzena negativni
zavislost téchto dvou polysacharidll. Nejsilngj$i vztah byl vyjadren
(r=-0,73**) na zéklad& hodnot véech vzork( z lokality Zabgice, z ne-
oSetfenych variant z obou lokalit pak €inila hodnota r = —-0,68*.
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had the lowest below average B-glucan content in grain from both lo-
calities from both stand treatment intensities, lower values were also
exhibited in most samples by the varieties Malz and Prestige (with
the exception of treated variants from Zabgice) and the line KM 1057
(Tab. 3). Compared to the other genotypes in the set, this line had
a statistically significantly lower average B-glucan content (2.85 %),
the lowest content was found in the line from the treated variant from
the locality Zabcice (2.33 %). Low values of B-glucans were also de-
termined by the varieties Blanik and Kangoo (7ab. 3). These values
fit to the brewing and malting requirements for the low 3-glucan con-
tent in wort as already mentioned in introduction. The variety Tolar,
assigned to the production of Czech Beer (similarly as the varieties
Blanik, Radegast, Bojos, and Malz) had slightly above average B-glu-
can contents in three samples of four. Conversely, the variety AF Lu-
cius (4.65 %), line KM 2084 (6.08 %) and KM 2283 (5.16 %) had
high, above average p-glucan contents in both localities at both tre-
atment levels (Tab. 3). Statistically significantly higher average value
(of all variants) of B-glucans was found in the lines KM 2084 and KM
2283 versus all the other genotypes. Regarding the fact that -glucans
are considered as an effective component of dietary fiber, our findings
predestine these genotypes to production of functional food [11]. Con-
versely, these hulless genotypes together with the hulless variety AF
Lucius had in most samples statistically significantly lower values of
arabinoxylans (3.82, 4.23 and 3.67 % on average of all variants)
than the other varieties and contributed significantly to a negative re-
lationship between arabinoxylans and 3-glucans. Considering the fact
that arabinoxylans adverse beer yield in the technological process,
their low values are requested. Lower arabinoxylan values were found
only in the following malting varieties: Bojos (4.22 %), Malz (4.29 %,
the lowest content from the locality Kroméfiz — 3.53 %), Jersey (4.45
%) and Aksamit (4.55 % on average, with the lowest values from the
locality Kroméfiz). The other malting varieties had the above average
arabinoxylan content.

4 CONCLUSIONS

Of the malting varieties, Radegast (3.23 %), Sebastian (3.45 %),
Bojos (3.46 %), and Jersey (3.78 %), Malz (3.82 %), Prestige
(3.71 %) and Blanik (4.04 %) had the lowest below average contents
of B-glucans ingrain in both the localities from both stand treatment
intensities. The hulless line KM 1057 had in comparison with the other
genotypes in the set statistically significantly lower average B-glucan
(2.84 %) unlike the hulless line KM 2084 which had statistically sig-
nificantly higher content (6.08 %).

Of the malting varieties, in the whole set comparison, lower values
of arabinoxylans were found only in the varieties Bojos (4.22 %), Malz
(4.29 %, the lowest value was from the locality Kroméfiz — 3.69 %)
and Aksamit (4.56 %).

We can also state that statistically significantly higher average con-
tent of arabinoxylans was provided by the samples of the varieties/li-
nes from the non-treated variants from the locality Zabgice compared
to the treated variants and both variants from the locality Kroméfiz.
B-glucan content was also on average of the varieties/lines statistically
significantly higher in the non-treated variants from the locality Kro-
méfiz versus the other variants.

The negative dependence between B-glucan and arabinoxylan
contents was confirmed. The strongest relationship (r = —0.73**) was
expressed based on values from all samples from the locality Zabgice,
in the non-treated variants from both the localities the value of
r=-0.68"".
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