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Prokes, J. — Vaculova, K. — Milotova, J.: Vybrané sladovnické parametry novych pfirlistkii z kolekce genetickych zdrojt jarniho je¢-
mene. Kvasny Prum. 53, 2007, ¢. 6, s. 162—-167.

Prispévek hodnoti vybrané parametry zrna a sladu novych pfiristkdl z Kolekce genetickych zdrojll jarniho jeémene, vedené v Zemédél-
ském vyzkumném Ustavu Kromé¥iz, s.r.o. v letech 2003-2005. Vysledky hodnoceni 113 odrid z diferencovanych region( plvodu potvrdily
nejvys$si sladovnickou jakost souboru odriid ze zapadni a stfedni Evropy, se zaméfenim na selekci materiald s vysokym obsahem zkvasitel-
nych latek. Rovnéz poukéazaly na pokrok ve Slechténi sladovnickych jeémen(, dosazeny v zemich severni Evropy (Svédsko a Dansko). N&-
prokvaseni. Zafazeni odrld s odliSnym typem pluchatosti zrna a fadovosti klasu se odrazilo ve vysoké variabilité ukazateltd modifikace zrna,
barvy sladu i zakalu sladiny. Vyznamné diference v hodnotach friability a beta-glukanu ve sladu byly zjistény mezi pluchatymi a bezpluchymi
odriidami, nejvy$si hodnoty zakalu sladiny i barvy sladu byly naméreny u némecké bezpluché odridy Lawina. Pro nasSe péstebni podminky
se jako nejméné vhodné jevily odridy z vychodni Evropy (pfedevSim Ruska a Loty$ska), které kromé vy$$iho obsahu $krobu nevynikaly Zzad-
nymi pozadovanymi sladafskymi parametry ani hospodafsky vyznamnymi vlastnostmi.

Prokes, J. — Vaculova, K. — Milotova, J.: Selected malting parameters of new accessions from the collection of spring barley gene-
tic resources. Kvasny Prum. 53, 2007, No. 6, p. 162—-167.

The study evaluates selected parameters of grain and malt of new accessions from the Collection of Genetic Resources of Spring Barley
maintained at the Agricultural Research Institute Kroméfiz, Ltd. over 2003—2005. The results of evaluation of 113 varieties from differentia-
ted regions of the origin confirmed the highest malting quality of the set of varieties from Western and Central Europe with orientation to the
selection of materials with high content of fermentable substances. They also pointed to progress in breeding malting barleys achieved in
countries of North Europe (Sweden and Denmark). Some Czech varieties, specially bred for use in production of a so-called “Czech Beer”,
were characterized by lower values of apparent final attenuation. Classification of varieties with a different type of hull percentage of a grain
and type of ear was connected with high variability of indicators of grain modification, color of malt and wort turbidity. Significant differences
in values of friability and beta-glucans in malt were found between the hulled and hulless varieties, the highest values of turbidity and color
of malt were measured in the German hulless variety Lawina. For our growing conditions the least suitable varieties were the varieties from
Eastern Europe (first of all Russia and Latvia) which except higher starch content did not excel in any required malting parameters or eco-
nomically significant characters.

Prokes, J. — Vaculova, K. — Milotova, J.: Die auserlesene Malzparameter von neuen Zufliissen aus der Kollektion der genetischen
Sommergerstenquellen. Kvasny Prum. 53, 2007, Nr. 6, S. 162—167.

Im diesen Artikel werden eine auserlesene Parameter des Malzes und des Kornes von neuen Zufliissen aus der Kollektion der genetis-
chen Sommergerstenquellen, die im Zeitraum 2003—-2005 in dem Forschungsinstitut der Landwirtschaft GmbH mit dem Sitz in Kromé&fiz ge-
fuhrt wurden, ausgewertet. Die Ergebnisse der Auswertung von 113 Braugerstensorten aus den verschiedenen Anbaugebieten Europas ha-
ben in Hinsicht auf die Sortenselektion mit dem héchsten Vergdrungsextraktgehalt gezeigt, dass die beste Malzqualitét bei den Braugersten
aus der West- und Zentraleuropa gefunden wurde. Bei diesen Versuchen wurde auch ein Vorgang bei der Braugerstenzucht in den Landern
der Nordeuropa (Schweden, Danemark) bewiesen. Einige tschechische Braugerstensorten, die besonders fir Bierbrauen des tschechischen
Types gezlchtet wurden, wiesen einen niedrigeren Wert an Endvergarungsgrad. Die Einordnung der Braugerste mit einem abweichenden
Typ der Spelze und einer Ahrenreihigkeit brachte eine sehr hohe Parametervariabilitdt der Kornmodifikation, Malzfarbe und der Vorderwdir-
zetrlbung. Einige bedeutende Wertendifferenzen an Friabilitdt und Beta—Glukangehalt im Malz wurden unten spelzenhaltigen und spelzen-
losen Braugerstensorten festgestellt, die allerhéchste Werte der Malzfarbe und der Vorderwirzetriibung wurden bei der deutschen spelzen-
losen Braugerstensorte Lawina ermittelt. Fr eine tschechische Anbaubedingungen wurden die Braugerstensorten aus Osteuropa (vor allem
aus RuBland und Lettland) als eine ungeeignete betrachtet, auBer eines erhéhten Starkengehaltes wiesen diese Sorten keine erforderliche
Malzparameter oder wirtschaftlich bedeutende Eigenschaften auf.

Mpokew, W. — Bauyynosa, K. — Munotosa, f.: WU36paHHble NMBOBapeHHble MNapamMeTpa HOBbIX MOCTYMIEHUA KONEeKLuM
reHeTU4eCKMX UCTOYHUKOB sipoBoro fAumMeHs. Kvasny Prum. 53, 2007, Ho. 6, cTp. 162—167.

B cTaTtbe pacueHnBaloTCs M3bpaHHble napaMmeTpa 3epHa 1 coofa HOBbIX MOCTYNNeHUA Konnekumm reHeTUHeCKnX NCTOHHNKOB SpOBOro
a4MeHs CenbCKOX03ANCTBEHHOrO Hay4YHO-UccnegoBaTenbckoro MHETUTyTa Kromériz, s.r.o. 8 2003—-2005 r. Micxogbl oueHkmn 113 copTos u3
AndepeHUMPOBaHHbIX PErMOHOB MPOUCXOXKAEHUS MOATBEPAMIIN MaKcuManbHOe MMBOBApPEeHHOEe KadyecTBO COpPTOB M3 3anajHov u
LieHTpanbHoi EBponbl, ¢ HanpaBfeHUeM K CeneKkLMn MaTepmarnoB C BbICOKUM COAep>KaHneM cOpaxknBaeMbIX BELECTB. Takke 0TMeTUN
NPOrpecc B CeneKkuyuy NMBOBapeHHbIX COPTOB AYMeHs B cTpaHax CesepHow EBponbl (LBeuusi 1 JaHus). HekoTopble Yelickue copTa,
cneuuanbHO 06M1aropoXXeHHbIe A4S NMPOM3BOACTBA T. HAa3. MMBa YELCKOro Tuna, oTimMdanucb 605ee HU3KOW CTEemneHblo AOCTUXKUMOro
copaxxmBaHus. BknoyeHne copToB C pasnuyHbIM TUMOM MSAKWHHOW OOOMOYKM 3epHa W pasfnvMyHOM PSAOBOCTbIO KOnoca CKasanocb
B BbICOKON M3MEHYMBOCTN NHANKATOPOB MOANMMKALMM 3epHa, LiBeTa conoha U MyTHOCTU cycna. 3Ha4nTenbHble pasHuLbl B napameTpax
nokasaHus cpuabunumeTpa n 6eTa-rnoKaHoB B CONOAE BbIABUINCH MEXAY cOpTaMu Cc— 1 6€3060/104HbIMU. HanBbicLuMe 3HaYeHNs MyT-
HOCTM cycna u useTta cornoa 6binv namepeHsl y repmaHckoro 6e3060n04Horo copta Lawina. [1na Hawmx ycnoBuin 0KasblBanuchb MeHblUe
BCero yaobHbIMK copTa u3 BocTouHom EBponkl (Mpexxae Bcero u3 Poccum v Jlateum), KOTOpble OTANYANNCh TOSMbKO BbICLLUMM COAEp XXaHneM
Kpaxmana.
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1 UVOD

Standardni hodnoceni novych pfirlstkl kolekce genetickych zdroj
jarniho jeémene, vedené v Zemédélském vyzkumném ustavu Kro-
méfiz, s. r. 0. v ramci UkolG vytyéenych Narodnim programem kon-
zervace a vyuziti genetickych zdroju rostlin a agro-biodiverzity, zahr-
nuje hodnoceni morfologickych, biologickych a hospodarskych znaki
a vlastnosti. Zemédélska praxe preferuje péstovani sladovnickych od-
rld, a proto je znalost sladovnické jakosti hospodarsky vyznamnym
ukazatelem nejen pro cilené vyuziti novych genetickych zdrojl je¢-
mene ve Slechténi, ale i pro ziskani lepSiho pfehledu o vyvoji a smé-
rech Slechténi je€mene na celém svété.

Zakladni hodnoceni sladovnickych parametrd nové ziskanych
genetickych zdrojli, péstovanych v lokalit¢ Kroméfiz v obdobi
2003-2005, potvrdilo vliv typu fadovosti klasu a pluchatosti zrna i pG-
vodu odrlidy na sladafsky dulezité charakteristiky, jako je pfijem vody
pfi maceni, obsah bilkovin zrna a extraktu sladu [1]. Jakost sladu je
tfeba vnimat v Siroké komplexni souvislosti, a proto byly v této stu-
dii hodnoceny dalsi parametry, které spolurozhoduji o moznosti efek-
tivniho vyuziti studovanych zdroji jako donord sladovnické jakosti
zrna.

2 MATERIAL A METODY

2.1 Material

Byla pouzita kolekce genetickych zdroju jarniho jeémene (113 za-
hraniénich a tuzemskych odrid a 2 kontroly, Annabell a Prestige)
péstovanych v polnich pokusech v Kroméfizi v letech 2003-2005 (se-
znam jednotlivych odrid se zakladni charakteristikou, popis pésto-
vani a hodnoceni — viz [1]). Pro zpracovani vysledk( byly hodnocené
odrudy rozdéleny do skupin podle regiont pivodu a podle typu fa-
dovosti klasu a pluchatosti obilky. Clenéni odriid podle regionu
plvodu: Asie (A — Japonsko), Australie (AUS — Australie), Evropa —
region stfed (EC — CR, Némecko, Rakousko, Polsko a Slovensko),
Evropa — region sever (EN — Dansko, Finsko, Litva, Loty$sko, Svéd-
sko a Rusko), Evropa — region zapad (EW — Francie a Velka Bri-
tanie), severni Amerika — (NA — Kanada a USA). Clenéni podle
typu fadovosti klasu a pluchatosti obilky: dvoufadé bezpluché (31),
dvouradé pluchaté (39), Sestifadé bezpluché (71), Sestifadé plu-
chaté (79).

2.2 Metody

Ve vzorcich jeémene byl stanoven obsah Skrobu v susiné (%) me-
todou podle Ewerse. Vytfidéné zrno bylo sladovano v laboratorni sla-
dovné KVM Uni€ov technologickym postupem dle EBC [2].

Pro laboratorni sladovani byla zvolena nasledujici technologie:
Méageni: teplota vody 14,5 °C; 1.den — délka namoceni 5 h; 2. den —
délka namoceni 4 h. Obsah vody v kli¢icim zrné& byl upraven dokro-
penim na 45 %.

Kli¢eni: teplota pfi kliceni 14,5 °C. Celkova doba maceni a kli¢eni &i-
nila celkem 6 dni (144 h).

Hvozdéni: jednoliskovy, elektricky vyhfivany hvozd, celkova doba
hvozdéni 22 h, teplota pfedsouseni 55 °C, teplota dotahovani 80 °C
po dobu 4 h.

Z vyrobenych sladu byly podle postupu EBC pfipraveny laboratorni
sladiny, které byly vyuzity ke vSem dal$im analyzam. V této studii byly
sledovany nasledujici parametry: barva sladiny (v jednotkach barvy
dle EBC), zakal sladiny méfeny pfi uhlu 15° a 90° (j. EBC) a stupen
dosazitelného prokvaseni (%). Dale byla stanovena friabilita (kfeh-
kost v %) sladu a obsah beta-glukanl ve sladu (%).

VSechny analyzy byly provedeny podle Pivovarsko-sladafské ana-
lytiky [3] a vysledky jsou uvedeny v suSiné vzorku.

2.3 Zpracovani vysledku

Ke statistickému hodnoceni vysledkl byl pouzit program REML
(Residual Maximum Likelihood Program) [4] a statisticky software
Statistica 7.0.

Pozn. k obr. 1 a 2: Sloupce (primérné hodnoty) s odlisnym pis-
menem v ramci stejného sladovnického parametru se statisticky vy-
znamné odli$uji (P < 0,05).

Key words: spring barley, genetic resources, varieties, malting,
malting parameters

1 INTRODUCTION

Standard evaluation of new accessions of the collection of spring
barley genetic resources, maintained at the Agricultural Research In-
stitute Kroméfiz, Ltd. in the framework of tasks set out by the Natio-
nal Program of Preservation and Use of Plant Genetic Resources
and Agrobiodiversity, includes the assessment of morphological, bi-
ological and economic traits and characters. Agricultural practice pre-
fers growing malting varieties, therefore knowledge of malting quality
is an economic indicator not only for the targeted use of new gene-
tic resources of barley in breeding but also for gaining a better view
of the development and trends of barley breeding worldwide.

Basic evaluation of malting parameters of newly acquired genetic
resources grown in the locality of Kroméfiz in the period of 2003-2005
confirmed the effect of the type of ear (two or six-rowed) and per-
centage of hulls and variety origin on important malting characteris-
tics such as water uptake during steeping, protein content of grain
and malt extract [1]. Quality of malt must be perceived in a broad
complex context and therefore other parameters that also decide
about the effective use of the studied resources as donors of grain
malting quality were evaluated in this study.

2 MATERIALS AND METHODS

2.1 Material

Collection of spring barley genetic resources (113 foreign and in-
land varieties and 2 controls, Annabell and Prestige) grown in field
trials at Kroméfiz over 2003-2005 was used (list of individual varie-
ties with the basic characteristics, description of growing and evalu-
ation — see [1]). For evaluation of results the varieties assessed were
split into groups according to regions of their origin and type of ear
(two or six-rowed) and percentage of hulls. Classification of the vari-
eties according to the regions of origin: Asia (A — Japan), Australia
(AUS — Australia), Europe — region center (EC — CR, Germany, Au-
stria, Poland and Slovakia), Europe — region north (EN — Denmark,
Finland, Lithuania, Latvia, Sweden and Russia), Europe —region west
(EW — France and United Kingdom), North America — (NA — Canada
and USA). Classification according to the type of ear and percentage
of hulls: two-rowed hulless (31), two-rowed hulled (39), six-rowed hul-
less (71), six-rowed hulled (79).

2.2 Methods

Starch content in dry matter (%) was assessed in samples of bar-
ley with the method according to Ewers. Selected grain was malted
in the laboratory malting unit of KVM Uni¢ov with the technological
method according to the EBC [2].

Following technology was used for laboratory malting:

Steeping: temperature of water 14.5 °C; 15t day — time of steeping
5 h; 2" day — time of steeping 4 h. Content of water in germinated
grain was adjusted by spraying to 45 %.

Germination: temperature during germination 14.5 °C. Total time of
steeping and germination was 6 days altogether (144 h).

Kilning: one-floor, electrically heated kiln, total kilning time 22 h,
pre-drying temperature 55 °C, kilning temperature 80 °C for 4 h.

From the malts made, laboratory worts used for all following ana-
lyses were prepared according to the EBC methods. Following pa-
rameters were studied in this study: colour of wort (in units of color
according to EBC), wort turbidity measured at the angels of 15° and
90° (EBC un.) and level of apparent final attenuation (%). In addition,
we determined friability (brittleness in %) of malt and beta-glucan
content in malt (%).

All analyses were performed according to Brewing and Malting
Analytics [3] and results are presented in dry matter of a sample.

2.3 Evaluation of results

Program REML (Residual Maximum Likelihood Program) [4] and
statistical software Statistica 7.0 were used for statistical evaluation
of results.

Note to Fig. 1 and Fig. 2: Columns (mean values) with different
letters within the same malting parameter are significantly different
(P <0,05).
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3 VYSLEDKY A DISKUSE

Ze sladarského pohledu jsou zakladnimi informacemi, se kterymi
je odrlida je¢mene jarniho zaregistrovana, obsah bilkovin v zrnu je¢-
mene a obsah extraktu z jeémene vyrobeného sladu. DalSimi vy-
znamnymi ukazateli kvality zrna je obsah a slozeni sacharidd v zrné
je€mene, které souvisi jak s extraktivnosti, tak i cytolytickym rozlus-
ténim, kde se uplatriuje i celkové enzymaticka aktivita sladu. Obsah
i sloZeni bilkovin jsou dllezité hlavné z pohledu proteolytického roz-
lusténi. Obsah rozpustného dusiku v zrné je vyznamny nejen pro prd-
béh kvasného procesu, ale ovliviiuje koloidni a senzorickou stabilitu
i pénivost piva [5].

Primérna hodnota obsahu Skrobu v zrné €inila v celém souboru

3 RESULTS AND DISCUSSION

Protein content in barley grain and extract content from barley of
the produced malt are basic malting information with which the bar-
ley variety is registered. Further significant indicators of malt quality
are content and composition of saccharides in barley grain, this is
connected with extractivity and cytolytic modification where also to-
tal enzymatic activity of malt plays a role. Content and composition
of proteins are important mainly in terms of proteolytic modification.
Soluble nitrogen content in grain is significant not only for the course
of fermenting process but it also affects colloid and sensorial stabi-
lity and beer head retention [5].

Average value of starch content in grain in the whole set was 62.9 %
(Tab. 1), and the highest average was found in the group of varieties

Tab. 1 Primérné hodnoty a proménlivost znak( a ukazatelli / Average values and variability of the individual parameters of indicators

Znak / Parameter jedn. pramér st. chyba V. %N sm. odchylka :
[ unit / mean |/ stat. discr. % | stand. deviat. min. max.
Skrob / starch % 62,9 0,17 2,8 1,77 58,0 67,8
Barva / colour j.EBC 2,9 0,03 12,1 0,35 2,0 4,6
Stupen prokvaseni / final attenuation % 79,4 0,29 3,9 3,09 58,6 84,1
Zékal / turbidity 15° j.-EBC 1,54 0,21 1474 2,27 0,4 21,2
Zakal / turbidity 90° j.EBC 1,43 0,19 139,5 1,99 0,5 17,7
Friabilita / friability % 59,4 1,28 23,2 13,76 15,4 90,8
Beta-glukany / beta-glucans % 1,54 0,08 54,2 0,83 0,2 7,6
" — varia¢ni koeficient / coefficient of variation
) of the origin from the EW region, i.e.
90 g 8krob / starch,% . Europe west (63.3 %), and the lowest
-St_”p‘_’f‘ prokvaseni/ final attenuation, % values were measured in the set of
friabilita / friability, /;bcd bd b bd varieties from Australia (AUS, 61.4 %).
80 ab e a The difference between the mini-
mum and maximum value of starch
70 content was as expected small, and
cd also variability expressed by coeffici-
a bd abed ent of variation was the lowest of all
60 the indicators followed (V = 2.8 %); ho-
be wever, the evaluated groups of varie-
ties from the given regions differed
50 b statistically significantly (Fig. 1).
Calculation of correlations among
40 contents of starch, extract and protein
confirmed coherence of all three pa-
rameters — in the groups of varieties
30 where highly significant positive rela-
a tionship between starch content and
extract values was found (regions EW,
20 AUS and EC), also a stronger nega-
tive dependence between protein and
10 starch contents and between protein
content and extract values was deter-
mined. At the same time we found out
0 that the determined relations were not
A AUS EC EN EW NA true in the group of the hulless varie-

A — puivod Asie / origin Asia, AUS — plvod Austrdlie / origin Australia, EC — pGvod Evropa stfed /
origin Europe Center, EN — plvod Evropa sever / origin Europe North, EW — plvod Evropa zapad
/ origin Europe West, NA — pGvod Severni Amerika / origin North America

Obr. 1/ Fig. 1 Primérné hodnoty a prikaznost diferenci ve vybranych sladovnickych parametrech
zrna a sladu novych odrad jarniho jemene, ¢lenénych podle regionu plvodu / Mean values and

ties. Our last results [1] showed that
the studied hulless varieties had by
more than 1 % higher than optimum
protein content of grain (two-rowed —
13.1 %, six-rowed — 16.5 %) but at the
same time they reached high extract
content.

significance of differences in the selected malting parameters of grain and malt of new varieties of

spring barley, classified according to the region of origin

62,9 % (tab. 1), pficemz nejvy$si primér méla skupina odrid plavo-
jsme naméfili v souboru odrid z Australie (AUS, 61,4 %).

Diference mezi minimalni a maximalni stanovenou hodnotou ob-
sahu Skrobu byla podle o€ekavani mald, a rovnéz variabilita vyja-
ukazatell (V = 2,8 %); nicméné hodnocené skupiny odrdd z uvede-
nych regionl se mezi sebou statisticky vyznamné lisily (obr. 7).

Vypocet korelaci mezi obsahem Skrobu, extraktu a bilkovin potvr-
dil provazanost vsech tfi parametrl — ve skupinach odriid, kde byl

Known negative correlation bet-

ween starch and protein content in

hulless barleys is evident only in case of additional increase in pro-

tein content. Malting grain of the set of the selected productive hul-
less lines in previous years gave similar results as well [6].

Further parameters as fragility (friability) of malt and characteristics
of congress wort (such as color, clarity, fermentability, etc.) are con-
nected with total enzymatic activity and cytolytic modification of malt.

The mean value of malt friability of the whole set was 59.4 %,
with varying from 15.4 % to 90.8 %. Materials from Japan with six-
rowed ear and hulless caryopsis which in the scope of the evaluated
set also exhibited one of the highest beta-glucan content in malt
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zjistén vysoce prukazny kladny vztah
mezi obsahem $krobu a hodnotami 35
extraktu (regiony EW, AUS a EC), byla
soucCasné stanovena i silngjsi nega-
tivni zavislost mezi obsahem bilkovin
a $krobu a mezi obsahem bilkovin 3.0
i hodnotami extraktu. Zaroven se uka-
zalo, Ze zjisténé relace pIné neplati ve
skupiné bezpluchych odrid. Z nasich 2,5
minulych vysledku [1] vyplyva, Ze sle-
dované bezpluché odriidy mély o vice
nez 1 % vyssi nez optimalni obsah bil-
kovin zrna (dvoufadé — 13,1 %, vice- 201
fadé — 16,5 %), ale zaroven dosaho-
valy vysokého obsahu extraktu.
Znama negativni korelace mezi ob- 15|
sahem $krobu a bilkovin se u bezplu-
chych je¢menl ziejmé uplatiuje az
v pfipadé dal$iho zvySeni obsahu bil-
kovin. K obdobnym vysledkim jsme 1.0 ¢
dosli i pfi sladovani zrna souboru vy-
branych produktivnich bezpluchych li-
nii v pfedchozich letech [6]. 05}
S celkovou enzymatickou aktivitou
a s cytolytickym rozlusténim sladu
souvisi dalSi parametry, jako je kreh-

[[TTTTTTTTTTTTTTTIIT e

[ barva/ colour, j. EBC

[ zakal / turbidity 15 °, j.EBC

Il zakal / turbidity 90°, j.EBC

beta-glukany / beta-glucans, %
ab

[TTTTTTTITTTITITITITITTITITTITIS

[[TTTTTTTTT =

[TTTTTTTTIIT T TTIIIIITIIII e
[TTTTTTTITITTIITIIITIITIIITT0=
[TTTTTTTTTTTTTTIITTITTITTTT T d=

kost (friabilita) sladu a charakteristiky 0,0

vlastnosti kongresni sladiny (napfiklad

A

AUS EC EN EwW NA

barva, ¢irost, zkvasitelnost apod.).
Pramérna hodnota friability sladu
celého souboru byla 59,4 %, s varia-
bilitou od 15,4 % do 90,8 %. K odru-
friability (obr. 1) patfily materidly z Ja-
ponska s vicefadym klasem a bezpluchou obilkou, které v ramci hod-
noceného souboru souc¢asné vykazovaly i jeden z nejvyssich obsahl
beta-glukant ve sladu (obr. 2). Rovnéz dalsi bezpluché je¢meny z re-
gionu NA (CDC Fibar, CDC Rattan, AC Albert) i EC (odrtida Lawina)
charakterizovala nizka friabilita, coz ale mlize souviset i se skutec-
nosti, ze bezpluchy jeémen ma vétSinou nizsi laboratorni kliCivost
i polni kli¢ivost a vzchazivost v dlsledku zvysené citlivosti k mecha-
nickému poskozeni zarodku. Zminéna pfitomnost bezpluchych odrud
ve skupiné z regionu NA (Severni Amerika) pfispéla k nejvyssi varia-
bilité hodnot friability (V = 29,3 %), i kdyz se prdmérna hodnota to-
hoto parametru z regionu NA vyznamné neliSila od dat ziskanych
v souborech z Australie (AUS) nebo severni Evropy (EN).V porovnani
s odrddami z regionu EW a EC, tedy zapadni a stfedni Evropy, v§ak
(obr. 1), coz se ukazalo i v niznim stupni dosazitelného prokvaseni.
Stupen dosazitelného prokvaseni byl po obsahu $krobu druhym
nejméné proménlivym ukazatelem, ale i u néj byly mezi skupinami
hodnocenych odrid zjistény vyznamné rozdily. Primérna hodnota
celého souboru odrlid byla 79,4 % a kolisala od 58,6 % po 84,1 %.

Nejvyssi hodnoty byly naméreny u odriidy Mauritia (DEU) — 84,1 %,
avsak i dalsi odriidy z regiond EW a EC dosahly hodnot nad 82 %
(Marnie, Germina — DEU, Josefin — FRA, Nitran — SVK a Ebson —
CZE), coz svéd¢i o zaméreni selekce na materidly s maximalnim ob-
sahem zkvasitelnych latek. Z regionu severni Evropy (tab. 2) poskytla
zajimavé vysledky Svédska dvoufada odrida Wikingett s nejvy$sim
stupném prokvadeni (82,7 %), u které byl sou¢asné naméfen i vy-
soky obsah extraktu (83,2 %) a Skrobu (65 %) presto, ze méla niz-
kou friabilitu (65,7 %).

Nejnizsi hodnoty stupné prokvaseni vykazovaly bezpluché kanad-
ské odrlidy se zhor§enou modifikaci sladu, a za nimi se umistily na
rozdil od oéekavani dvoufadé pluchaté odridy pdvodem z Ruska a Lo-
tySska, které v priméru dosahly u tohoto ukazatele hodnoty 77,1 %,
¢imz se zaradily i za vicefadé finské odrudy (s primérem 79,7 %).

Ovsem i v souboru ¢eskych odrd byl u nékterych materiall zjis-
tén nizky stupen prokvaseni (Bojos — 77,0 % a Radegast — 76,2 %)
i pfesto, ze patfi k odridam s vysokou extraktivnosti (84,3 % resp.
83,5 %). Tyto odridy byly cilené Slechtény pro vyuziti k vyrobé tzv.
~ceského typu piva“, které ma zamérné niz$i prokvaseni z divodu za-
chovani plnosti chuti, pozadované spotrebiteli.

Uvadi se, ze znakem dobre rozlusténého jeémene a dotazeného
sladu jsou ¢iré sladiny. Podle Prokese [7, 8] by mél zakal ¢iré sladiny
dosahovat hodnoty do 2,5 j. EBC a zékal opalizujici sladiny nad 7,5
j- EBC, pficemz hodnota méfend pfi uhlu dopadu paprsku svétla 90°

Obr. 2/ Fig. 2 Primérné hodnoty a prikaznost diferenci ve vybranych sladovnickych parametrech
sladu ze zrna novych odrud jarniho jeémene, ¢lenénych podle regionu ptvodu / Mean values and
significance of differences in selected malting parameters of malt from grain of new spring barley
varieties classified according to the region of origin

(Fig. 2) belonged to the varieties with on average lower friability va-
lue (Fig. 7). Other hulless barleys from the NA regions (CDC Fibar,
CDC Rattan, AC Albert) and EC (variety Lawina) had low friability
too, this however can be connected with the fact that hulless barley
mostly has lower laboratory germinating capacity and field germina-
ting capacity and emergence rate due to the enhanced sensitivity to
mechanical damage of a germ. The above mentioned presence of
the hulless varieties in the group from the NA region (North America)
contributed to the highest variability of friability values (V = 29.3 %)
although the mean value of this parameter from the NA region did
not differ significantly from the data obtained in sets from Australia
(AUS) or North Europe (EN). In comparison with the varieties from
EW and EC regions, i.e. North and Central, the above mentioned re-
gions had statistically significantly lower malt fragility (Fig. 7); this was
also shown in a lower degree of apparent final attenuation.
Apparent final attenuation was after starch content the second le-
ast variable indicator but also here significant differences among
groups of the varieties assessed were found. Mean value of the whole
set of varieties was 79.4 % and it varied from 58.6 % to 84.1 %.

The highest values were measured in the variety Mauritia (DEU)
— 84.1 % but also other varieties from the EW and EC regions rea-
ched values over 82 % (Marnie, Germina — G, Josefin — FRA, Nitran
— SK and Ebson — CZ), this confirms focusing of selection on mate-
rials with maximum content of fermentable substances. From the
North Europe region (Tab. 2), interesting results were provided by
a the Swedish two-rowed variety Wikingett with the highest apparent
final attenuation (82.7 %), here high contents of extract (83.2 %) and
starch (65 %) were detected although it had low friability (65.7 %).

Hulless Canadian varieties with aggravated malt modification had
the lowest values of apparent final attenuation, they were surprisingly
followed by two-rowed hulled varieties from Russia and Latvia which
on average attained value 77.1 % in this indicator, this classified them
after six-rowed Finish varieties (with the average of 79.7 %).

But also in the set of Czech varieties, low degree of attenuation
was detected in some materials (Bojos — 77.0 % and Radegast —
76.2 %) although they belong to varieties with high extractivity (84.3
% or 83.5 %). These varieties were purposefully bred for production
of a so-called Czech Beer, which intentionally has lower attenuation
for preserving palatefulness demanded by consumers.

Itis presented that clear worts are a character of well modified bar-
ley and kilned malt. According to Prokes [7, 8], turbidity of clear wort
should reache value to 2.5 EBC un. and turbidity of opalescent wort
above 7.5 EBC un., according to the literature, value measured at
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Tab. 2 Proménlivost vybranych parametr(i jakosti zrna a sladu tfidé-
nych podle regionu pdvodu / Variability of the selected parameters of
quality of grain and malt classified according to the region of their ori-

gin

Tab. 3 Proménlivost vybranych parametrl jakosti zrna a sladu tfidé-
nych podle typu fadovosti klasu a pluchatosti obilky / Variability of the
selected parameters of quality of grain and malt classified according
to type of ear and caryopsis hull percentage

" viz Material a metody / see Materials and Methods

2 —viz / see tab. 1;

N — nestanoveno, resp. nelze vyhodnotit / didn’t provided, or cannot
be evaluated

Znak St.chyba min. max. Sm. odchylka V, %? Znak St.chyba min. max. Sm. odchylka V, %?
| parameter | stat. discr. [ stand. deviat. | parameter [ stat. discr. | stand. deviat.
Skrob / starch, % Skrob / starch, %
AY 0,65 612 625 0,92 1,5 31" 1,74 60,5 67,8 3,48 5,4
AUS 0,52 60,2 62,6 1,03 1,7 39 0,16 58,0 67,2 1,58 2,5
EC 0,24 60,4 67,6 1,59 2,5 71 0,65 61,2 62,5 0,92 1,5
EN 0,55 58,0 67,2 2,51 4,0 79 0,42 58,4 62,7 1,34 2,2
EW 0,28 61,0 65,7 1,41 2,2 barva / colour, EBCU
NA 0,39 60,5 67,8 1,57 2,5 31 0,58 2,0 4,6 1,17 40,3
barva / colour, EBCU 39 0,02 2,5 4,0 0,21 7,5
A N 2,2 2,2 0,00 0,0 71 N 2,2 2,2 0,00 0,0
AUS 0,07 25 2,8 0,14 5,2 79 0,18 2,7 4.2 0,56 17,1
EC 0,06 2,5 4,6 0,37 12,4 stupen prokvaseni / final attenuation, %
EN 0,04 2,6 &3 0,19 6,6 31 4,66 58,6 77,9 9,32 13,5
EW 0,03 2,7 3,2 0,14 5,0 39 0,19 73,2 84,1 1,88 2,4
NA 0,14 2,0 4.2 0,58 20,1 71 0,05 775 77,6 0,07 0,1
stupen prokvaseni / final attenuation, % 79 0,51 76,0 81,9 1,60 2,0
A 0,05 775 77,6 0,07 0,1 zékal / turbidity 15°, EBCU
AUS 0,83 77,3 80,7 1,65 2,1 31 4,50 29 212 9,01 117,0
EC 0,28 75,8 84,1 1,86 2,3 39 0,13 0,4 8,0 1,33 105,1
EN 0,46 73,2 827 2,17 2,8 71 1,05 1,5 8IS 1,48 59,2
EW 0,23 78,7 829 1,17 1,4 79 0,34 0,8 4,2 1,07 63,6
NA 1,53 58,6 81,9 6,29 8,1 zakal / turbidity 90°, EBCU
zékal / turbidity 15°, EBCU 31 4,00 1,4 17,7 7,99 141,0
A 1,05 1,5 &3 1,48 59,2 39 0,13 0,5 9,4 1,31 109,5
AUS 0,12 0,7 1,2 0,25 27,5 71 1,23 1,6 4.1 1,73 60,5
EC 0,51 04 212 3,32 196,7 79 0,30 0,7 3,4 0,94 53,7
EN 0,36 0,5 6,4 1,71 84,9 friabilita / friability, %
EW 0,05 0,5 1,6 0,27 32,7 31 517 154 37,2 10,34 40,5
NA 0,33 0,5 52 1,38 88,6 39 1,13 36,2 90,8 11,23 18,0
zékal / turbidity 90°, EBCU 71 0,55 246 257 0,78 3,1
A 1,23 1,64 4,09 1,73 60,47 79 2,41 33,8 58,1 7,63 14,8
AUS 0,20 0,5 1,3 0,41 44,9 beta-glukany / beta-glucans, %
EC 0,44 05 17,7 2,90 186,5 31 1,76 2,0 7,6 3,04 74,6
EN 0,32 0,5 5,9 1,49 75,9 39 0,06 0,2 3,1 0,55 39,1
EW 0,05 0,5 1,6 0,25 34,6 71 0,34 2,5 3,1 0,47 16,9
NA 0,28 0,5 5,1 1,15 84,7 79 0,17 1,3 3,1 0,52 27,1
friabilita / friability, % ") viz Material a metody / see Materials and Methods
A 0,55 246 257 0,78 3,1 2 —viz / see tab. 1
AUS 5,28 43,8 62,8 10,55 19,7 o ) . ) )
e
EN 1,74 33,8 65,7 8,17 15,9 smaller turbidity creating particles are measured (under 0,1 mm). In
EW 1,41 54,2 80,3 7,04 10,8 our set, average values of wort turbidity were at 15° — 1.54 EBC un.
NA 346 164 661 1428 283 Speto ol ed parametors (V ~ 130.5-147.4) this was
beta-glukany / beta-glucans, % mainly due to the German hulless variety Lawina, which had the va-
A 0,34 2,5 3,1 0,47 16,9 lues of wort turbidity 21.2 and 17.7 EBC un. (see e.g. wort variability
AUS 011 16 19 016 89 in two-rowed hulless varieties — Tab. 3). After discarding this variety
: : : : : the variability declined in case of both turbidities (variation coeffici-
EC 0,08 0,2 2,4 0,51 42,1 ent = ca. 9 %).
EN 0,13 1,0 3,1 0,59 29,3 Minimum value of turbidity at the angel of measuring 90° was 0.45
EW 0,06 06 1,8 0,32 26,2 EBC un. and maximum value was exhibited by the German variety
NA 0.40 1.0 76 157 741 Isotta (9.4 EBC un.) although in all other parameters it reached ex-

cellent values (extract = 83.6 %, starch = 64,7 %, apparent final at-
tenuation = 81.4 %, friability = 83.5 % and beta-glucan content in malt
= 0.49 %). This confirms the fact that correlation between turbidity
and malt quality parameters is basically very weak. It is sometimes
presented that [9] wort turbidity does not belong to the parameters
affecting beer quality directly, nevertheless barleys providing opales-
cent worts are eliminated from the collection of varieties preferred by
malthouses. As the German authors present [10], usual values of
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v ¢ase méfeni ihned po ukongeni filtrace sladiny je podle literarnich
podkladd povazovana za vyznamnéj$i, nez hodnota pfi 15°, poné-
vadz se méfi mensi zékalotvorné Castice (pod 0,1 mm).V naSem sou-
boru byly prlimérné hodnoty zakalu sladiny pfi 15° - 1,54 j. EBC a pfi
90° — 1,43 j. EBC. Tento znak vykazoval nejvyssi proménlivost ze
v8ech hodnocenych parametrd (V = 139,5-147,4), a to zejména v dl-
sledku zafazeni némecké odrGdy bezpluchého jeémene Lawina,
u které byly hodnoty zakalu 21,2 a 17,7 j. EBC (viz. napf. variabilita
zéakalu u dvoufadych bezpluchych odrid — tab. 3). Po vyfazeni této
odrldy klesla proménlivost v pfipadé obou zakall (variacni koefici-
ent = cca 9 %).

Minimalni hodnota zékalu pfi uhlu méfeni 90° byla 0,45 j. EBC a ma-
ximum vykazala némeckd odriida Isotta (9,4 j. EBC) i pfesto, Ze ve
v8ech ostatnich parametrech doséahla vynikajicich hodnot (extrakt =
83,6 %, Skrob = 64,7 %, stupen prokvaseni = 81,4 %, friabilita =
83,5 % a obsah beta-glukan(l ve sladu = 0,49 %). Tato odr(ida je di-
kazem platnosti tvrzeni, Ze korela¢ni vztah mezi zakalem a parametry
jakosti sladu v podstaté je velmi slaby. | kdyz se nékdy uvadi [9], ze
zékal sladiny nepatfi mezi parametry, které ovliviuji pfimo jakost piva,
jsou je€meny, které poskytuji opalizujici sladiny, vyfazeny ze sorti-
mentu odrid preferovanych sladovnami. Jak uvadéji némecti autofi
[10], obvyklé hodnoty zakalu sladiny se pohybuji od 3 do 4 j. EBC,
a i kdyz zakal laboratorni sladiny z moucky neni v priikazné korelaci
k zakalu stékajici sladiny v pivovaru, neni vy$si zakal vzdy znakem
Spatné rozlusténych slad(l, ale ¢asto i odridovou zaleZitosti.

Barva je vlastnosti, ktera se uplatriuje zejména pfi vyrobé special-
nich sladd. Také nase vysledky potvrzovaly poznani [11], Ze barva
sladu je odrddovou vlastnosti. Primérna hodnota barvy sladu v ce-
Iém souboru byla 2,9 j. EBC, s rozpétim od 2,0 j. EBC (kanadska bez-
plucha dvoufada odriida AC Alberte) do 4,6 j.EBC (bezplucha né-
meckd odrida Lawina). Priikazné rozdily v barvé byly zjistény mezi
skupinami odrtd podle fadovosti klasu a typu pluchatosti obilky (tab.
3). Nejsvétlejsi barvu (2,2 j. EBC) mély bezpluché viceradé je¢meny
z Japonska, které se liSily od dvouradych i vicefadych pluchatych od-
rid. Po vyfazeni odridy Lawina s nejvy$si absolutni hodnotou barvy
sladu se od sebe vyznamné liSily nejen skupiny bezpluchych a plu-
chatych, ale i dvoufadych a vicefadych pluchatych odrdd. Nejvyssi
pramérnou barvu sladu (3,26 j. EBC) mély vicefadé pluchaté odrldy
bez ohledu na region plvodu.

4 ZAVER

Obdobné, jak ukazaly vysledky nasi prvni studie [1], také v pfipadé
dal§ich hodnocenych sladovnickych parametrt byly nejvy$si hodnoty
dosazeny v souboru odrid z regionu zdpadni a stfedni Evropy, pfi-
¢emz skupina odrid ze zapadni Evropy byla v ramci evropskych od-
rid nejméné proménlivou. Ukazuje se vSak, Ze i v sortimentu odrtd
ze severni Evropy jsou nékteré materialy, které by se mohly ¢asem
uplatnit v podminkach Ceské republiky, zejména pokud by se poda-
mem bychom se mohli setkat i pfi sladovani bezpluchych jeémen(;
zde je ovSem vysSSi nebezpedi poSkozeni zrna pfi nevhodné sklizni
a dal$i manipulaci. Zda se, ze pro nase péstebni podminky nebudou
pfinosem odridy z vychodni Evropy, které kromé vy$$iho obsahu
Skrobu nevynikaji Zzadnymi dal$imi pozadovanymi sladafskymi vlast-
nostmi, ani dalSimi hospodarsky vyznamnymi charakteristikami.
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wort turbidity vary from 3 to 4 EBC un. And although turbidity of la-
boratory wort from meal is not in significant correlation to turbidity of
running wort in brewery, higher turbidity is not always a mark of badly
modified malts, it is often the matter of a variety.

Color is a character that is important mainly in production of spe-
cial malts. Our results confirmed cognition [11] that malt color is a va-
rietal property. Mean value of malt color in the whole set was 2.9 EBC
un. with range from 2.0 EBC un. (Canadian hulless two-rowed vari-
ety AC Alberte) to 4.6 EBC un. (German hulless variety Lawina). Sig-
nificant differences in color were found among the groups of varie-
ties according to the type of ear and percentage of hulls of a caryopsis
(Tab. 3). The lightest color (2.2 EBC un.) was found in the hulless six-
rowed barleys from Japan which differed from two- and six-rowed hul-
led varieties. After elimination of the variety Lawina with the highest
absolute value of color of malt, not only groups of hulled and hulless
but also two and six-rowed varieties differed from each other signifi-
cantly. Six-rowed hulled varieties had the highest mean color of malt
(3.26 EBC un.) regardless the region of their origin.

4 CONCLUSION

Similarly to the results of our first study [1] also in case of additio-
nal evaluated malting parameters, the highest values were found in
the set of varieties from the region Western and Central Europe; the
group from Western Europe was in framework of European varieties
the least variable. However also in the collection of varieties from
North Europe there are some materials that in future could play role
in the conditions of the Czech Republic especially if lower level of mo-
dification of their grain was successfully settled. Similar problem could
be met also when malting hulless barleys; but here a higher danger
of grain damage due to inappropriate harvest and further handling
exists. For our growing conditions, varieties from Europe East that
except higher starch content do not excel in any other required mal-
ting properties or economically significant characters, do not seem
to be a contribution.
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