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Psota, V.: Historické a souéasné odrady jarniho jeémene, odraidy vhodné pro ,,Ceské pivo“. Kvasny Prum.54,2008, &.11-12,5.326-331.

Byly studovany technologické rozdily mezi étyfmi soubory odriid: (1) staré odriidy jeémene (SO), (2) odridy doporugené pro vyrobu ,Ces-
kého piva“ (CP), (3) evropské sladovnické odriidy zafazené v listiné doporuéenych odriid Ceské republiky (EU) a (4) odridy zafazené do
pokusu EBC (EBC). SO se vyrazné lisily od ostatnich testovanych odrld. Relativné podobnymi se jevily soubory odriid EU a EBC, které byly

soubord CP a EU byla podobna, ale odliSovala se od soubori SO a EBC.

Psota, V.: Historical and current varieties of spring barley, varieties suitable for ,Ceské pivo“. Kvasny Prum. 54, 2008, No. 11-12,
p. 326-331.

Technological differences among four sets of varieties were studied: (1) old barley varieties (SO), (2) varieties recommended for produc-
tion of “Ceské pivo” (CP), (3) European malting varieties included in the list of recommended varieties of the Czech Republic (EU), and (4)
varieties included in the EBC experiment (EBC). OV differed significantly from the other varieties tested. Sets of the EU and EBC varieties
were relatively similar; in the sum of their technological characteristics they differed from the CP set of varieties. The set of CB varieties dif-
fered from the other sets in a lower level of relative extract at 45 °C. Together with the OV set, they differed from the EU and EBC sets in a lo-
wer level of proteolytic modification. Wort quality in the CB and EU sets was similar but it differed from the OV and EBC sets.

Psota, V.: Die historische und zeitgenossische Sommerbraugersten Sorten, die fiir ein Tschechisches Bier geeignet sind. Kvasny
Prum. 54, 2008, Nr. 11-12, S. 326-331.

Die technologische Unterschiede unter vier Braugerstensorten wurden untersucht: (1) Alte Braugerstensorten (SO), (2) die fir ein Tsche-
chisches Bier geeignete Braugerstensorten (CP), (3) die européische Biersgerstensorten, die in einer EU Liste von empfohlenen Brauger-
stensorten der Tschechischen Republik sind, (4) eine in einen EBC Versuch eingeschlossene Braugerstensorten (EBC). Die SO Sorten ha-
ben sich von den anderen getesteten Braugerstensorten wesentlich unterschieden. Die Braugerstensorten EU und EBC wurden relativ &hnlich,
ihre technologischen Eigenschaften waren jedoch unterschiedlich von der Sorte CP. Die Braugerstensorte CP unterscheidet sich von den
anderen Braugerstensorten durch einen niedrigeren Exktraktgehalt bei der Temperatur 45 °C. Die Sorte CP zusammen mit der Brauger-
stensorte SO unterscheiden sich von den anderen Sorten EU und EBC durch eine niedrigere proteolytische Auflésung. Die Wiirzequalitat
von den Braugerstensorten CP und EU war ahnlich aber andere als die von den Sorten SO und EBC.

McoTa, B.: UcTopuueckue n HacTosiLee copTa APOBOro S4MeHbsl, COpTa NpurogHble Ans »Yewckoro nusa«. Kvasny Prum. 54, 2008,
Ho. 11-12, cTp. 326-331.

Bbinn nccnegoBaHbl TEXHONOMMYECKNE OTNINHYUSA MEXAY CrieayowmmMmn coctaBamm copToB: (1) gpeBHue copTa sumeHbs (SO), (2) copTa
pekoMeHOoBaHHble Ans npou3BoacTBa »Yewckoro nuBa« (CP), (3) eBponeinckne nvMBOBapeHHble COpTa BKJ/IOYEHHbIE B JACT
peKoMeHA0BaHHbIX copToB Yewuckon pecnybnukm (EU) u (4) copTa BkntoveHHble B onblT EBC (EBC). SO siBHO oTnn4Yanuck OT 0CTasbHbIX
ncnblTaHbIX cOpTOB. OTHOCUTENBHO MOXOXMMU SBUNUCHE cocTaBbl copToB EU n EBC, KOoTOpble B KOMMIEKCE CBOMX TEXHOJSIOMMYECKMX
CBOWCTB oTnmnyanucb ot coctasa coptoB CP. Coctas CP oTnnyancsa oT ocTalnbHbIX COCTaBoOB 60nee HU3kum ypoBHeMm VZ 45 °C. BmecTe
co coctaBom SO oTnmyancs ot coctasos EU n EBC 6onee HU3KM ypoBHEM NPOTEONbITUHECKOrO pacTBOpeHus. KavecTsa cycns cocTaBoB

CP 1 EU 6binn noxoxu, no otnuyanucb ot coctasos SO n EBC.
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uvoD

,Ceské pivo“ rozéifilo seznam potravin z Ceské republiky, které od
Evropské unie ziskaly chranéné zemépisné oznaceni.

V souladu s nafizenim ES ¢. 510/2006 byla v Ur’edﬁfm vestniku
Evropské unie C 16, 23.1.2008 [1] zvefejnéna zadost Ceskeé repub-
liky o zapsani nazvu ,Ceské pivo*“.

ProtoZe Komisi nebyla v pribéhu Sesti mésicd od zvefejnéni za-
dosti oznamena zadna namitka, musi byt nazev ,Ceskeé pivo“ zapsan
do Rejstiiku chranénych oznaéeni plvodu a chranénych zemépis-
nych oznaceni. Toto nafizeni Komise ¢. 1014/2008 ze dne 16. fijna
2008 bylo uverejnéno nasledujiciho dne v Urednim véstniku Evrop-
ské unie L 276/27 [2] a vstupuje v platnost dvacatym dnem po vy-
hlaseni.

Systém chranénych oznaceni plvodu a zemépisnych oznaceni
vznikl v roce 1992. Jeho smyslem je ochrana vyrobkd, které ziskaly
regionalni nebo mezinarodni ohlas, pfed napodobeninami. To na
jedné strané zaruduje, ze vyrobci z jinych regionlt nemohou daného
oznaceni pouzit, na druhé strané vyrobce zavazuje k pouzivani pre-
depsanych vyrobnich postupd, chtéji-li oznaceni pouzivat.

Chréanéné zemépisné oznaceni oznacuje produkty, které zpravidla
tézi z uznavaného véhlasu spjatého s vymezenou zemeépisnou ob-
lasti, v niz musi probihat alespori jedna dulezita faze vyroby, zpraco-
vani ¢i pfipravy vyrobku.

Keywords: spring barley, malting quality, variety

INTRODUCTION

“Ceské pivo” beer extended the list of foodstuffs from the Czech
Republic that gained the protected geographical indication from the
European Union.

_Application of the Czech Republic for registration of the name
~Ceské pivo“ was published in the Official Journal of the European
Union C 16 in line with the EC regulation no. 510/2006 on January
23 2008 [1].

As no objection was delivered to the Commission in a six-month
period from publishing the application, the name “Ceské pivo” shall
be entered in the Register of Protected Designations of Origin and
Protected Geographical Indications. This Commission regulation no.
1014/2008 of October 16 2008 was published next day in the Official
Journal of the European Union L 276/27 [2] and comes in force on the
20th day after the announcement.

System of Protected Designations of Origin and Protected Geo-
graphical Indications was created in 1992. Its aim is to protect aga-
inst imitations the products that achieved regional or international re-
putation. This guarantees that the producers from other regions
cannot use the given designation, on the other hand, it binds the pro-
ducer to use the prescribed production procedures if they wish to use
the designation.

Protected Geographical Indication denotes the products that usu-
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Oznadeni ,Ceské pivo“ nebudou moci pouzivat véechna piva vy-
robenéa na tzemi Ceské republiky, ale pouze ta, ktera jsou vyrabéna
postupem uvedenym v zadosti a splfuji parametry uvedené v zZa-
dosti. Oznaceni nelze pouzit napf. u levnych nizkoalkoholickych piv,
ani u pivnich specialll, kde obsah alkoholu prevysuje hranici 6 %.

V rejstfiku chranénych zemépisnych oznageni je jiz fada znacek
piv vCetné Ceskych (Budgjovické pivo, Budéjovicky méstansky var,
Ceskobudéjovické pivo, Chodské pivo).

V Urednim véstniku Evropské unie se o ,Ceském pivu“ pise: ,Roz-
lisitelnost Ceského piva vyplyva z fady faktortl, pfedevdim jsou to
pouzité suroviny a specialni pivovarnické postupy.”

Jednou z hlavnich surovin pro vyrobu piva obecné je jeCmen a z néj
vyrobeny slad. Pro vyrobu ,Ceského piva“ se pouziva svétly druh
sladu, zvany téZ ,plzefisky slad”, vyrobeny z jarniho dvoufadého jec-
mene. Odridy jeémene pro vyrobu sladu jsou registrovany Ustred-
nim kontrolnim a zkuSebnim ustavem zemédélskym v Brné a dopo-
ru¢eny Vyzkumnym uUstavem pivovarskym a sladafskym, a. s., pro
vyrobu ,Ceského piva“. Udaje o kvalité kongresni sladiny jsou uve-
deny v zadosti.

Soucasné svétové a evropské pozadavky na kvalitu pivovarského
jeémene davaji prednost odridam s vysokou enzymatickou aktivitou,
vysokym obsahem extraktu a vysokymi hodnotami kone¢ného pro-
kvaseni. Odrady jeémene uréené pro vyrobu ,Ceského piva“jsou cha-

ve finalnim vyrobku. Chutovy profil ,Ceského piva“ je zaruéen tim, ze
nejméné 80 % celkového mnozstvi sladového Srotu tvofi slad vyro-
beny ze schvalenych odrid.

_Cilem této studie bylo zjistit, zda a jak se odrddy vhodné pro vyrobu
~Ceského piva“lisi od sou¢asnych evropskych odrid i od odrid starych.

MATERIAL A METODY

Do pokusu byly zafazeny ¢étyfi soubory odrid: B
— Soubor starych odrid je¢émene povolenych na tizemi dnesni Ceské

republiky v letech 1900-1977 (SO). Do souboru byly zafazeny

pouze odrudy, které nebyly pfibuzné s odrddou Diamant.

— Soubor odrtd doporugenych pro vyrobu ,Ceského piva“, zafaze-
nych v Seznamu doporuéenych odriid Ceské republiky (CP).

— Soubor ostatnich sladovnickych odriid zafazenych do Seznamu
doporucenych odrad Ceské republiky (EU).

— Soubor odrid zafazenych do polnich pokust EBC (2006) (EBC) [3].

Vys$e uvedené soubory odrid byly vypéstovany v roce 2006 a byly
vybrany podle obsahu dusikatych latek tak, aby se blizil optimu
(10,2-11,0 %).

U vSech odrdd byly stanoveny zakladni technologické parametry
podle metodik [4-6].

Ziskané hodnoty byly statisticky analyzovany. Statistické vlastnosti
zkoumanych znaku sladovnické kvality byly vyjadieny zakladnimi &i-
selnymi charakteristikami a rozdily mezi soubory odrlid hodnoceny
analyzou rozptylu jednoduchého tfidéni s naslednym testovanim vy-
znamnosti jednoduchych kontrastd metodou LSD na hladiné vy-
znamnosti 95 %. Dendrogram byl vytvofen pomoci hierarchického
shlukovani, Euklidovské vzdalenosti a Wardovy metody.

VYSLEDKY A DISKUSE

V roce 2003 byly poprvé ¢leny Komise pro hodnoceni kvality od-
rad sladovnického jeémene pii VUPS [7] popsany parametry, které
by mély splfiovat odrady vhodné pro vyrobu ,Ceského piva“. Tehdy
bylo pouzivano oznaceni ,pivo ¢eského typu“. Parametrim (extrakt
ve sladu min. 81,5 %; relativni extrakt pfi 45 °C max. 38 %; Kolba-
chovo &islo 38—40 %; diastaticka mohutnost min. 220 j.WK; dosazi-
telny stupen prokvaseni max. 80 %; friabilita min. 75 %, B-glukany ve
sladiné max. 250 mg/l) se nejvice blizily pouze odridy Amulet a To-
lar. Hodnoty jednotlivych parametrd byly pozdéji prezentovany na 9t
International Barley Genetics Symposium [8].

Clenové Komise pro hodnoceni kvality odrdd sladovnického jec¢-
mene pii VUPS vybrali v pribéhu nasledujiciho obdobi dalsi odridy
vhodné pro vyrobu ,Ceského piva“. Patfi k nim odriidy Bojos, Rade-
gast [9] a Aksamit [10].

Pohled na vlastnosti odriid vhodnych pro vyrobu ,Ceského piva“
se vyvijel, coz se odrazilo i v tabulce s vlastnostmi kongresni sladiny
uvedené v Zadosti o ochranné zemépisné oznaceni a oznaceni pU-
vodu ,,Ceské pivo® (tab. 1). Z tohoto diivodu se sesla Komise pro hod-
noceni kvality odrGd sladovnického je¢émene pfi VUPS [11] a na za-

ally benefit from the prestige connected with the defined geographi-
cal area in which at least one important phase of manufacturing, pro-
cessing or preparation of the product must proceed.

The designation “Ceské pivo” will not be used by all beers brewed
in the territory of the Czech Republic, but only by those ones that are
produced following the procedure presented in the application and
fulfill the parameters given in the application. Designation cannot be
for instance used for cheap low-alcoholic beers nor special beers in
which content of alcohol exceeds the limit of 6 %.

Register of protected geographical indications already contains
many beer brands including Czech beers (Budg&jovické pivo, Budé-
jovicky meéstansky var, Ceskobudéjovické pivo, Chodské pivo).

The Official Journal of the European Union writes about “Ceské
pivo”: “Distinctiveness of Ceské pivo is given by many factors, first of
all raw materials used and special brewing procedures.”

Generally, barley and from it produced malt are principal raw ma-
terials for beer production. Pale malt, also called “Pilsen Malt”, made
from two-row spring barley, is used for brewing “Ceské pivo”. Barley
varieties for production of malt are registered by the Central Institute
for Supervising and Testing in Agriculture in Brno and recommended
by the Research Institute of Brewing and Malting, Plc. in Prague for
production of “Ceské pivo”. Data on the quality of congress wort are
stated in the application.

Current global and European requirements for quality of brewing
barley prefer varieties with high enzymatic activity, high extract con-
tent and high values of final attenuation. Barley varieties determined
for the “Ceské pivo” production are characterized by a lower level of
proteolytic and cytologic modification and lower level of attenuation
resulting in the presence of residual extract in the final product. The
flavor profile of the “Ceské pivo” is guaranteed by the fact that at le-
ast 80 % of the total amount of malt grist is formed by malt made
from the approved varieties.

The aim of this study was to find whether, and how, the varieties
suitable for the production of “Ceské pivo” differ from the current and
old European varieties.

MATERIAL AND METHODS

Four sets of varieties were included in the experiment:

— Set of the old barley varieties permitted in the territory of to-
day’s Czech Republic in 1900 to 1977 (SO). Only the varieties were
included in the set that were not related to the variety Diamant.

— Set of the varieties recommended for the production of “Ceské pivo”
(Czech Beer), inserted in the List of Recommended Varieties of the
Czech Republic (CP).

— Set of the other malting varieties inserted in the List of Recom-
mended Varieties of the Czech Republic (EU).

— Set of the varieties included in the EBC field trial (2006) (EBC) [3].
The sets of varieties stated above were grown in 2006 and were

selected according to nitrogenous substance content so that it nea-

red optimum (10.2-11.0 %).

Basic technological parameters under the methods [4-6] were de-
termined in all the varieties.

The obtained values were statistically analyzed. Statistical cha-
racters of the studied malting quality parameters were expressed with
basic numeric characteristics and differences among the sets of va-
rieties were assessed using the analysis of variance of simple clas-
sification with subsequent testing the significance of simple contrasts
with the LSD method at 95 % significance. Dendrogram was formed
using hierarchical clustering, Euclidean distance and Ward’s method.

RESULTS AND DISCUSSION

In 2003 members of the Commission for the Evaluation of Malting
Barley Varieties at the RIBM [7] described the parameters which
should be fulfilled by the varieties suitable for production of “Ceské
pivo”. Then the denotation “Beer of Czech type” was used. Only the
varieties Amulet and Tolar neared the parameters (extract in malt min.
81.5 %; relative extract at 45 °C max. 38 %; Kolbach index 38—40 %;
diastatic power min. 220 u. WK; apparent final attenuation max. 80
%; friability min. 75 %, B-glucans in wort max. 250 mg/l). Values of
the individual parameters were presented lately at the 9th Internati-
onal Barley Genetics Symposium [8].

During the following period the members of the Commission for the
Evaluation of Malting Barley Varieties at the RIBM chose further va-
rieties suitable for the production of “Ceské pivo”. The varieties Bo-
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kladé zadosti vybrala odridy, které  Tab. 1 Udaje o kongresni sladiné odrtid doporuéenych pro vyrobu
Ceskeho piva / Data on congress wort of varieties recommended for
production of ,,Ceské pivo“ (Czech Beer)

nasledné Vyzkumny ustav pivovar-
sky a sladarsky doporucil pro vy-

jos and Radegast [9] and Aksamit
[10] belong to them.
View of the characters of the va-

rieties suitable for the “Ceské pivo”

robu ,Ceského piva“. Sortiment od- Extrakt 5ind slad
rid se rozsifil jesté o odridy Malz xtrakl v susine sladu (%) min. 80 production has changed, this is
[12] a Calgary [13]. Extract in dry mait also reflected in the table with the
Zakladni pozadavky na kon- | Kolbachovo Eislo (%) 39 + 3 | Characters of congress wort stated
gresni sladinu odrid doporuce- | Kolbach Index B in the application for the Protected
nych pro vyrobu ,Ceského piva“ | Diastaticka mohutnost ) ) Designation of Origin and Protec-
jLSJOlij loj\(/jeéjeny v 2é,dohsti (tab. t1)). Diastatic power (-WK) (oI, 220 ‘t%d kIGgog,r(agrli)cz;l) . Int?]i.cation
J odriid doporugenych pro vyrobu - = " eské pivo” (Tab. 7). For this rea-
~Ceského piva“ se pozaduje nizsi Vet U511} stuPen e (%) max. 82 son the Commission for the Eva-
proteolytické rozlusténi (36-42 %) B GBI luation of Malting Barley Varieties
a hodnota dosazitelného stupné | Friabilita (%) min. 75 at the RIBM [11] met and based
prokvaseni do 82 %. Ostatni para- | Friability on the application the varieties

metry jsou totozné s pozadavky na
soucasné odrudy.

Staré odrldy povolené v letech 1900-1977 (SO) mély z dnesniho po-
hledu nizky obsah extraktu v priméru na Urovni 80,7 %. Proteolytické
rozlusténi dosahovalo u nékterych odriid hodnot srovnatelnych s vétsi-
nou dnesnich odrdd, ale fada dalSich odrid jej méla na drovni odrid
doporucéenych pro vyrobu ,,Ceského piva“ (CP). Diastatickd mohutnost
byla u tohoto souboru odrtd na Urovni akceptovatelné i dnes. Cytoly-
tické rozlusténi bylo u téchto odrid v priméru nizké. Také kvalita sla-
diny dana dosazitelnym stupném prokvaseni byla z dnesniho pohledu
na nizké urovni (tab. 2, 3). B

Odridy doporucené pro vyrobu ,Ceského piva“ (CP) registrované
v letech 1997-2007 se svymi technologickymi parametry podobaji
souboru starych odrld. Li§i se v Grovni extraktu, kterd byla u téchto
odrdd na urovni 82 %, pficemz odriidy Bojos a Malz dosahovaly hod-
not nad 82,5 %. Proteolytické rozlusténi a diastatickd mohutnost byly
na Urovni starych odridd. Vyrazny rozdil byl u cytolytického rozlusténi,
kdy odrlidy doporu¢ené pro vyrobu ,,Ceského piva“ mély v priméru
aktivitu cytolytickych enzymu na vyrazné vyssi Urovni. Hodnoty do-

were selected which subsequently
were recommended by the Research Institute of Brewing and Mal-
ting for the production of “Ceské pivo”. The assortment of the varie-
ties was further extended by the varieties Malz [12] and Calgary [13].

Basic requirements for congress wort of the varieties recommen-
ded for the production of “Ceskeé pivo” are stated in the application
(Tab. 1). In the varieties recommended for the production of “Ceské
pivo”, lower proteolytic modification (36—-42 %) and value of final at-
tenuation to 82 % are required. The other parameters are identical
with the requirements for the current varieties.

From today’s point of view, the old varieties permitted in 1900-1977
(SO) had low extract content on average on the level of 80.7 %. Pro-
teolytic modification in some varieties achieved the values compa-
rable with majority of varieties today but in many other varieties it was
on the level of varieties recommended for the production of “Ceské
pivo” (CP). Diastatic power in this set was on the level acceptable
even today. Cytolytic modification in these varieties was low on the
average. Wort quality given by the final attenuation was also low from
today’s point of view (Tab. 2, 3).

Tab. 2 Sladovnicka kvalita odriid zafazenych v jednotlivych souborech / Malting quality of the varieties included in the individual sets
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Soubor starych odrid / Set of old varieties
Dregertv Imperial 1900 | 1.7 | 11.3 | 79.7| 35.7 | 39.4 | 310 | 74.8| 62 | 454 | 715 | 1.64 | 2.8 | 461|390 | 2.00| 0.6 | 79.6|19.8
Chlumecky 1902 | 1.4 |10.7 | 81.0| 34.0| 39.3 | 300 | 75.8| 69 | 436 | 678 | 1.65| 2.7 | 5.13 | 494 | 3.00| 0.4 | 86.7|12.9
Hanacky Kargyn 1919 | 2.0 | 11.1 | 79.6| 36.8 | 42.4 | 226 | 785| 73 | 320 | 759 | 1.54 | 2.7 | 2.60| 1.94 | 2.00| 04 | 92.0| 7.6
Dobrovicky starocesky 1931 | 14 | 115 | 79.5| 34.7 | 358 | 274 | 78.7| 70 | 355 | 663 | 1.55| 2.8 | 7.01 | 7.75 | 3.00| 0.4 | 90.0| 9.6
Valticky 1938 | 3.6 |11.3 | 81.6| 38.3|43.7 | 352 | 784 | 84 | 227 | 785 | 1.46| 2.8 | 0.71 | 0.67 | 1.00| 0.4 | 96.9| 2.7
Hanéacky jubilejni 1938 | 38 |11.2 | 81.7| 395|413 | 299 | 80.7| 76 | 227 | 728 | 1.48| 2.7 | 0.75|0.70 | 1.00| 0.4 | 93.7| 5.9
Opavsky Kneifel 1939 | 1.3 | 10.9 | 80.3| 34.3 | 38.6 | 257 | 77.5| 63 | 628 | 686 | 1.62 | 2.8 | 4.07 | 3.82 | 2.00| 0.4 | 80.0|19.6
Slovensky 802 1946 | 38 | 11.0 | 81.1| 399|431 | 333 | 80.2| 82 | 219 | 768 | 1.44| 2.7 | 0.72 | 0.88 | 1.00| 0.2 | 97.5| 2.3
Slovensky dunajsky trh 1946 | 24 |10.7 | 81.3| 38.0| 39.6 | 333 | 79.8| 64 | 574 | 683 | 1.63| 2.9 | 7.25 | 7.63 | 3.00| 0.4 | 80.1|19.5
Bohatyr 1948 | 1.5 | 10.5 | 79.9| 356.3|40.0 | 354 | 77.9| 68 | 324 | 683 | 1.59 | 2.7 | 2.19 | 1.88 | 2.00| 0.4 | 88.7|10.9
Celechovicky hanacky 1956 | 4.0 | 11.1 | 81.7| 40.2 | 46.1 | 358 | 77.3| 84 | 216 | 821 | 1.48| 2.7 | 068 | 0.68 | 1.00| 0.4 | 96.5| 3.1
Semdicky hospodarsky 1956 | 2.6 | 11.4 | 80.5| 39.7 | 39.1 | 356 | 80.0| 71 | 404 | 719 | 1.57 | 2.8 | 422 | 325 | 2.00| 0.7 | 89.3|10.0
BraniSovicky C 1959 | 1.5 | 10.7 | 81.2| 35.2|38.4 | 325 | 78.0| 75 | 377 | 666 | 1.55| 3.0 | 6.21 | 5.56| 3.00| 0.4 | 91.4| 8.2
Stupicky plnozrny 1959 | 1.7 | 115 | 80.4| 35.8 | 38.6 | 282 | 78.7| 63 | 309 | 689 | 1.55| 2.7 | 495 |4.65| 2.00| 0.4 | 85.0|14.6
Ekonom 1960 | 1.4 |10.7 | 80.8| 34.8|39.8 | 330 | 76.5| 67 | 438 | 684 | 1.56 | 2.8 | 224 |1.66 | 1.00| 04 | 87.4|12.2
Sladar 1967 | 2.1 | 11.0 | 80.2| 35.7 | 41.7 | 369 | 781 | 73 | 270 | 744 | 1.53 | 2.8 | 0.91 | 0.84 | 1.00| 04 | 91.7| 7.9
Spartan 1977 | 2.8 | 10.7 | 81.0| 39.1 | 41.8 | 331 | 76.8| 76 | 244 | 725 | 1.50 | 2.9 | 6.00 | 556 | 3.00| 0.4 | 92.8| 6.8
Primér / Mean 23 [11.0 | 80.7| 369|405 | 317 | 781 | 72 | 354 | 717 | 155 | 2.8 [ 354 [ 3.31 | 1.94| 0.4 | 89.4(10.2

pokracovani
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Soubor odr{id doporuéenych pro vyrobu Ceského piva / Set of the varieties recommended for production of Czech Beer

Tolar 1997 | 2.1 | 11.7 | 81.1| 335|384 | 411 | 80.3| 86 | 306 | 688 | 1.48 | 2.8 |0.82| 0.77 | 1.00| 0.2 | 98.5| 1.3
Malz 2002 | 3.7 [10.7 | 83.0| 34.8|40.7 | 272 | 79.2| 85 | 296 | 680 | 148 | 2.8 [0.81|0.78 | 1.00| 0.3 | 97.0| 2.7
Calgary 2003 | 2.6 | 10.6 | 81.6| 36.4|40.3 | 322 | 824| 77 | 252 | 662 | 1.48 | 3.5 | 3.18 | 3.19 | 200| 0.2 | 94.1| 5.7
Radegast 2005 | 1.7 (121 | 81.5| 341|383 | 342 | 77.4| 76 | 187 | 707 | 1.48 | 2.6 | 0.67 | 0.70 | 1.00| 0.3 | 92.5| 7.2
Bojos 2005 | 4.4 [11.1 | 82.8| 349|412 | 363 | 781| 90 | 138 | 697 | 1.44 | 2.7 | 0.51 | 057 | 1.00| 0.2 | 97.7| 21
Aksamit 2007 | 3.4 |[10.6 | 82.3| 33.7|37.7 | 338 | 81.1| 81 | 222 | 617 | 149 | 2.7 | 0.70 | 0.86 | 1.00| 0.3 | 94.7| 5.0
Blanik 2007 | 3.0 [10.8 | 82.3| 33.4|39.8 | 377 | 79.8| 80 | 223 | 675 | 1.47 | 2.8 | 1.98|2.61 | 2.00| 0.3 | 94.1| 5.6
Primér / Mean 3.0 |11.1 | 82.1| 34.4|39.5 | 346 | 79.8| 82 | 232 | 675 | 1.47| 2.8 | 1.24 | 1.35| 1.29| 0.3 | 95.5| 4.2
Soubor ostatnich sladovnickych odriid zafazenych do Seznamu doporuéenych odréid CR /

Set of the other malting varieties included int he List of recommended varieties of CR

Jersey 2000 | 46 |[11.0 | 81.6| 409 |44.1 | 328 | 81.1| 89 | 182 | 741 | 144 | 2.8 | 0.60| 0.53 | 1.00| 0.2 | 99.2| 0.6
Prestige 2002 | 6.5 | 11.4 | 82.4| 434|411 | 404 | 81.1| 87 | 162 | 716 | 1.42| 2.7 | 0.51 | 040 | 1.00| 0.2 | 98.6| 1.2
Diplom 2002 | 4.2 [10.7 | 82.9| 36.0|41.5| 256 | 80.5| 80 | 315 | 692 | 149 | 2.7 | 0.64| 0.62 | 1.00| 0.2 | 95.7 | 4.1
Sebastian 2005| 4.8 | 10.2 | 83.4| 36.3|42.0 | 374 | 82.2| 80 | 268 | 667 | 1.50 | 3.0 | 1.90 | 2.67 | 2.00| 0.3 | 94.6 | 5.1
Braemar 2006 | 8.8 |[10.8 | 83.4| 41.0|43.3 | 382 | 83.1| 95 | 113 | 716 | 143 | 32 [ 0.74|0.78 | 1.00| 0.2 | 99.5| 0.3
Xanadu 2006 | 6.4 |[10.9 | 82.9| 40.8|43.7 | 381 | 78.9| 89 | 125 | 728 | 144 | 3.1 | 0.54| 0.65 | 1.00| 0.2 | 98.4| 1.4
Poet 2007 | 7.4 |10.5 | 83.6| 37.8|43.7 | 399 | 82.6| 94 | 118 | 700 | 1.44 | 3.1 [0.53| 0.57 | 1.00| 0.2 | 99.4 | 0.4
Beatrix 2007 | 44 [ 104 | 81.3| 42.7|45.7 | 301 | 80.3| 90 | 138 | 723 | 1.45| 3.2 | 0.57 | 0.65 | 1.00| 0.2 | 98.9| 0.9
Spilka 2007 | 3.7 | 115 | 81.6| 42.6|46.7 | 319 | 77.4| 87 | 228 | 833 | 1.49| 3.6 | 0.99| 1.00 | 1.00| 0.2 | 98.4| 1.4
Westminster 2007 | 8.0 [10.9 | 83.8| 453|464 | 384 | 81.1| 84 | 80 | 762 | 1.42| 3.2 [ 0.39|058 | 1.00| 0.2 | 976 | 2.2
Primér / Mean 59 [10.8 | 82.7| 40.7 | 43.8 | 353 | 80.8| 88 | 173 | 728 | 1.45| 3.1 [ 0.74| 0.85| 1.10| 0.2 | 98.0| 1.8
Soubor odrlid zafazenych do pokusu EBC v roce 2006 / Set of varieties included in the EBC trial in 2006

Prestige 2006 | 7.7 [ 11.2 | 83.0| 42.3|42.8 | 442 | 83.3| 85 | 176 | 727 | 1.45| 2.7 | 052 |0.39| 1.00| 0.2 | 97.8| 2.0
Scarlett 2006 | 5.1 [10.9 | 83.7| 385|41.8 | 299 | 80.8| 78 | 398 | 693 | 1.51 | 2.7 [3.73|3.99| 2.00| 0.3 | 93.0| 6.7
Mauritia 2006 | 84 |10.1 | 84.9| 409|482 | 361 | 82.6| 90 | 137 | 743 | 142 | 2.7 [ 0.69 |0.54| 1.00| 0.2 | 98.9| 0.9
Beatrix 2006 | 6.7 | 10.2 | 82.4| 435|475 | 297 | 81.6| 89 | 186 | 730 | 1.45| 3.8 [ 0.50 |0.36| 1.00| 0.2 | 99.0| 0.8
Power 2006 | 85 |11.2 | 83.4| 42.8|48.7 | 310 | 825| 88 | 115 | 762 | 1.43| 3.3 | 0.53 | 042 | 1.00| 0.2 | 98.2| 1.6
Antigone 2006 | 7.0 [ 11.2 | 83.2| 41.4| 423 | 402 | 82.7| 86 | 217 | 716 | 1.46| 3.1 | 053 |0.45| 1.00| 0.3 | 98.3| 1.4
Westminster 2006 | 84 [10.7 | 84.1| 454|484 | 375 | 81.3| 83 | 93 | 786 | 1.43| 3.2 [ 0.42|0.32| 1.00| 0.2 | 99.0| 0.8
Christina 2006 | 7.5 [ 10.6 | 82.5| 40.3 | 46.1 | 365 | 82.2| 90 | 83 | 760 | 1.42| 34 [0.59|0.47| 1.00| 0.2 | 99.3| 0.5
Marthe 2006 | 82 |11.7 | 83.1| 47.7| 474 | 442 | 835| 90 | 95 | 850 | 1.40 | 3.1 [ 0.48|0.41| 1.00| 0.2 | 99.5| 0.3
Publican 2006 | 7.3 | 10.6 | 83.5| 38.3|44.7| 349 | 81.7| 91 | 171 | 722 | 145| 3.2 | 0.73|0.52| 1.00| 0.2 | 99.2| 0.6
Quench 2006 | 9.0 [10.3 | 83.0| 46.8| 454 [ 339 | 82.7| 95 | 76 | 719 | 144 | 3.0 [ 0.59|0.48| 1.00| 0.2 | 99.4| 0.4
Henley 2006 | 8.8 |10.1 | 83.6( 425|483 | 346 | 83.3| 97 | 94 | 739 | 1.41| 3.4 |[0.68|0.58| 1.00| 0.2 | 99.6| 0.2
Belgrano 2006 | 8.2 [ 10.2 | 84.0| 449|484 | 350 | 81.6| 91 | 143 | 745 | 1.42| 31 | 045|0.37| 1.00| 0.2 | 99.0| 0.8
Massilia 2006 | 5.9 [11.0 | 82.0| 39.2|43.9 | 439 | 82.8| 87 | 157 | 735 | 1.43| 3.0 [ 056 |0.51| 1.00| 0.2 | 97.5| 2.3
Sophie 2006 | 6.9 | 99 | 832( 433|498 (239 | 84| 97 | 60 | 745 | 1.41| 3.4 [ 055|048 1.00| 0.2 | 99.6| 0.2
Primér / Mean 7.6 |10.7 | 83.3| 425|46.2 | 357 | 82.3| 89 | 147 | 745 | 144 | 31 [0.77 | 069 | 1.07| 0.2 | 985 1.3

sazitelného stupné prokvaseni dosahovaly v priiméru 79,8 % a byly
tedy na vy$si urovni, nez tomu bylo u sortimentu starych odrid, ale
splnily pozadavky na vyrobu ,Ceského piva“ (tab. 2, 3).

Sortiment ostatnich evropskych sladafskych odrid (EU) zafaze-
nych do Seznamu doporu¢enych odrid Ceské republiky se od pred-
chéazejicich dvou souborl vyrazné lisil (tab. 2, 3). Primérny obsah
extraktu u tohoto souboru byl 82,7 %, pficemz bylo v souboru 5-6
odrlid, které mély obsah extraktu nad uUrovni 83 %. Aktivita amyloly-
tickych enzymu byla vysoka. Proteolytické rozlusténi tohoto souboru
bylo vyrazné vy$si a dosahovalo v priméru 43,8 %, pfi¢emz napfi-
klad odrGida Diplom méla jen 41,5 %. Také aktivita cytolytickych en-
zymU byla u tohoto souboru vysoka. Dosazitelny stuper prokvaseni
byl v prdméru na drovni 80,8 % (77,4—-83,1 %).

Soubor odriid jeémene, které byly v roce 2006 v pokusu EBC (EBC)
(tab. 2, 3), vykazoval vysoky obsah extraktu ve sladu (83,3 %) a vy-
sokou aktivitu vSech sledovanych skupin hydrolytickych enzymu. Do-
sazitelny stupen prokvaseni byl na urovni 82,3 % (80,8-83,5 %).

U znaku extrakt, relativni extrakt pfi 45 °C, friabilita a sklovitost se
potvrdily velké rozdily mezi sledovanymi soubory odrid (tab. 4). Podil
variability zplisobené rozdily mezi soubory odrad ¢inil v tomto pfipadé
nejméné dvé tretiny celkové proménlivosti, to Ize povazovat za vysle-
dek Slechténi. U ukazatele sladovnické jakosti jako komplexniho znaku
kvality, ktery se vypocitava z osmi nejsledovanéjSich znaka [14], Cinil
podil variability zplisobeny rozdily mezi soubory odrid 80 %.

Vzhledem k tomu, ze byly do této studie zafazeny zamérné sou-
bory odrdd, u kterych se obsah dusikatych latek blizil optimu, jsou
mezi soubory odrdd v tomto znaku jen minimalni rozdily. Variabilita
tohoto znaku byla tedy z 90 % zpUsobena nesledovanymi faktory.

The varieties recommended for the production of “Ceské pivo” (CP)
registered in 1997-2007 resembled in their technological parameters
to the set of old varieties. They differed in the level of extract content
which in these varieties was on the level of 82 %, and the varieties
Bojos and Malz achieved values over 82.5 %. Proteolytic modification
and diastatic power were on the level of the old varieties. Significant
difference was recorded in cytolytic modification; on the average, the
varieties recommended for the production of “Ceské pivo” had activity
of cytolytic enzymes on a significantly lower level. Levels of final atte-
nuation achieved on the average 79.8 %, therefore they were on a hig-
her level than in the collection of the old varieties but they did not ful-
fill the requirements for the production of Ceské pivo” (Tab. 2, 3).

The assortment of the other European malting varieties (EU) inc-
luded in the List of Recommended Varieties of the Czech Republic
differed significantly from the two previous sets (Tab. 2, 3). Average
extract content in this set was 82.7 % and the set contained 5-6 va-
rieties with extract content above the level of 83 %. Activity of amy-
lolytic enzymes was high. Proteolytic modification of this set was sig-
nificantly higher and it achieved on average 43.8 %, while for example
the variety Diplom had only 41.5 %. Activity of cytolytic enzymes was
also high in this set. On the average, final attenuation was on the le-
vel of 80.8 % (77.4-83.1 %).

Set of barley varieties which were in 2006 in the EBC trial (EBC)
(Tab. 2, 3) exhibited high extract content in malt (83.3 %) and high
activity of all studied groups of hydrolytic enzymes. Final attenuation
was on the level of 82.3 % (80.8-83.5 %).

Big differences between the studied sets of varieties were confir-
med in the parameters: extract, relative extract at 45 °C, friability and
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Tab. 3 Primérné hodnoty sladovnickych znaku jednotlivych soubort odriid / Mean values of malting parameters in sets of varieties

Dusikaté latky v jeEmeni (%) Friabilita (%) Zakal sladiny 15° (EBC)
Total nitrogen of barley (%) Friability (%) Haze of wort 15° (EBC)
EBC 10.7 a SO 72 a EBC 0.68 a
EU 10.8 a.b| CP 82 b EU 0.85 a
SO 11.0 b EU 88 b.c| CP 1.35 a
CP 111 b EBC 90 c SO 331 b
Extrakt v susiné sladu (%) B-glukan ve sladiné (mg/l) Cirost sladiny
Extract of malt (%) B-glucans in wort (mg/l) Clarity of wort
SO 80.7 a EBC 147 a EBC 1.07 a
CP 82.1 b EU 172 a EU 1.10 a
EU 82.7 b.c| CP 232 a CP 1.29 a
EBC 8313¢ SO 354 b SO 194 b
Relativni extrakt pfi 45 °C (%) Rozpustny dusik ve sladiné (mg/l) Sklovitost (%)
Relative extract at 45 °C (%) Total soluble nitrogen of wort (mg/l) Glassy corns (%)
CP 34.4 a CP 675 a EU 1.07 a
SO 36.9 b SO 717 b EBC 1.10 a
EU 40.7 ¢ EU 728 b CP 1.29 a
EBC 425 ¢ EBC 745 b SO 1.94 b
Kolbachovo ¢islo (%) Viskozita sladiny (mPa.s) Homogenita friabilimetrem (%)
Kolbach index (%) Viscosity of wort (mPa.s) Homogeneity (by friabilimeter) (%)
CP 39.5 a EBC 14 a SO 89.4 a
SO 405 a EU 1.5 a CP 955 b
EU 43.8 b CP 15 a EU 98.0 b
EBC 46.2 ¢ SO 16 b EBC 985 b
Diastaticka mohutnost (j.WK) Barva sladiny (EBC) Casteéné sklovita zrna (%)
Diastatic power (u.WK) Colour of malt (EBC) Partly unmodified grains (%)
SO 317 a SO 2.8 a EBC 13 a
CP 346 ab| CP 2.8 a.b| EU 1.8 a
EU 353 ab| EU 3.1 bc| CP 42 a
EBC 357 b EBC 31 c SO 102 b
Dosazitelny stupen prokvaseni (%) Zakal sladiny 90° (EBC) Ukazatel sladovnické kvality
Final attenuation (%) Haze of wort 90° (EBC) Malting quality index
SO 781 a EU 0.74a SO 229 a
CP 79.8 b EBC 0.8 a CP 299 a
EU 80.8 b CP 1.2 a EU 5.88 b
EBC 823 ¢ SO 35 b EBC 757 ¢

Poznamka / Note: Rlizna pismena znamenaji prikazné rozdily pfi P = 0,05
Different letters mean significant differences at P = 0.05

Malé rozdily mezi soubory odrld byly zachyceny také v pfipadé ob-
sahu rozpustného dusiku, u néhoz byla variabilita zplisobena z vice
nez 70 % nesledovanymi faktory. Malé rozdily mezi soubory odrud
v obsahu veskerych dusikatych latek i dusikatych latek rozpustnych
byly pfi¢inou nevelkych rozdili mezi soubory odriid v hodnoté Kol-
bachova &isla. Podil variability u proteolytického rozlusténi byl zpa-
soben rozdily mezi soubory odrid pouze na trovni 60 %.

Obdobna situace, tj. podil variability zplsobeny rozdily mezi sou-
bory odrlid na Urovni 54—60 % byl zjistén u znakl ¢aste¢né sklovita
zrna, homogenita friabilimetrem, viskozita sladiny a dosazitelny stu-
pen prokvaseni.

U znakU B-glukany ve slading, zakal respektive Cirost sladiny jsou
si tfi ze Ctyr sledovanych odrid velmi podobné. Variabilita byla u téchto
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Obr. 1/ Fig. 1 Dendrogram podobnosti soubort odrud jarniho je¢-
mene podle vybranych znak sladovnické kvality / Dendrogram of si-
milarity of sets of spring barley varieties based on the selected mal-
ting quality parameters

glassiness (Tab. 4). Rate of variability caused by the differences bet-
ween the varieties was in this case at least two thirds of total varia-
bility, this can be regarded as a result of breeding. Rate of variability
caused by the differences between the varieties in the malting qua-
lity index, a complex quality parameter calculated from eight the most
studied traits [14] was 80 %.

Regarding the fact that the sets of varieties in which content of nit-
rogenous substances was near optimum, were purposefully included
in this study, there are only small differences in this parameter. Vari-
ability of this parameter was thus from 90 % caused by the not stu-
died factors. Small differences between the sets of varieties were also
recorded in the case of content of soluble nitrogen where variability
was caused from more than 70 % by the not studied factors. Small
differences between the sets of varieties in total content of nitroge-
nous substances and soluble nitrogenous substances were a cause
of small differences between the sets in the value of Kolbach index.
Rate of variability in proteolytic modification was caused by the dif-
ferences between the sets only on the level of 60 %.

Similar situation, i.e. rate variability caused by differences between
the sets of varieties on the level of 54—60 % was determined in the
parameters: partly glassy grains, homogeneity by friabilimeter, vis-
cosity of wort and final attenuation.

Three of four studied varieties resembled each other significantly
in the parameters B-glucans in wort, haze or clarity of wort. Variabi-
lity was in these parameters caused from 52—-60 % by factors not in-
vestigated. Differences between the sets of varieties in diastatic po-
wer were even smaller and variability in this parameter was caused
by the not studied factors from more than 90 %.

Dendrogram (Fig. 1) which graphically represents complex di-
stance of the studied sets of varieties in terms of malting quality pa-
rameters clearly shows that the set of old varieties (SO) with its cha-
racteristics differ significantly from the other tested sets of varieties.
On the contrary, the European malting varieties registered in the
Czech Republic (EU) and barley varieties that were in 2006 in the
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Tab. 4 Analyza variance a odhady komponent rozptylu pro / Analysis of variance and estimated components of variance for
Zdroj Primér  Stupen F Hladina Odhad komponent Zdroj Primér Stupen F Hladina Odhad komponent
variability ctverci  volnosti hodnota vyznamnosti rozptylu variability Ctverci  volnosti hodnota vyznamnosti rozptylu
Estimated components Estimated components
of variance of variance
Source of Mean d.f. F Significant | abs. rel. (%) | Sourceof  Mean d.f. F Significant abs. rel. (%)
variation squares ratio level variation  squares ratio level
dusikaté latky v jeGmeni / total nitrogen in barley (%) rozpustny dusik ve sladiné / total soluble nitrogen in wort (mg/l)
soubor/set 0.4564382 3 2250 0.0955 NS | 0.0209 9.4 |soubor/set 7953 .4302 3 4755 0.0058 * | 642.4153 27.7
Residual  0.2028951 45 0.2024 90.6 |Residual  1672.5550 45 1678.2487 72.3
extrakt / extract of malt (%) viskozitu sladiny / viscosity in wort (mPa.s)
soubor/set 19.923557 3 33.836  0.0000 *** 1.2444 67.9 |soubor/set 0.0397215 3 21.175 0.0000 *** | 0.0025 56.8
Residual  0.588833 45 0.5883 32.1 |Residual  0.0018755 45 0.0019 43.2
relativni extrakt pfi 45 °C / relative extract at 45 °C (%) barvu sladiny / colour of malt (EBC)
soubor/set 146.13176 3 23.161  0.0000 *** | 12.7110 66.8 |soubor/set 0.4060504 3 6.916  0.0006 *** | 0.0255 30.3
Residual 6.30944 45 6.3116 33.2 |Residual  0.0587077 45 0. 0586 69.7
Kolbachovo €islo / Kolbach index (%) zakal sladiny 90° / haze of wort 90° (EBC)
soubor/set 118.16654 3 22.509 0.0000 *** 9.1321 63.5 |soubor/set 2 7.015241 3 11.505 0.0000 ** | 1.6772 41.7
Residual 5.24977 45 5.2496 36.5 |Residual 2.348226 45 2.3435 58.3
diastatickou mohutnost / diastatic power (WK) zakal sladiny 15° / haze of wort 15° (EBC)
soubor/set 5075.9156 3 2.164 0.1055NS | 224.0387 8.8 |soubor/set 22 .577846 8 8.795 0.0001 *** | 1.3574 34.6
Residual  2345.7625 45 2325.9039 91.2 |Residual 2.567051 45 2.5601 65.4
dosazitelny stupen prokvaseni / final attenuation (%) Cirost sladiny / clarity of wort
soubor/set 49.524474 3 240125 0.0000 *** 3.0976 60.1 |soubor/set 2.5445512 8 8.062 0.0002 *** | 0.1523 32.6
Residual ~ 2.062477 45 2.0602 39.9 |Residual  0.3156240 45 0.3147 67.4
friabilitu / friability (%) sklovitost / glasy corns (%)
soubor/set 973.03867 3 28.729  0.0000 ** | 61.5483 64.5 |soubor/set 0.1455720 3 31.466 0.0000 *** | 0.0094 67.1
Residual ~ 33.86998 45 33.8393 35.5 |Residual  0.0046263 45 0.0046 32.9
B-glukany ve sladiné / B-glucans in unhopped wort (mg/l) homogenitu friabilimetrem / homogeneity (by friabilimeter) (%)
soubor/set 132368.72 3 14.44  0.0000 ** | 8161.3780  47.1 |soubor/set 270.9687 3 19.902 0.0000 *** | 17.0487 55.6
Residual 9166.55 45 9150.3829  52.9 |Residual 13.61516 45 13.5978 44.4
ukazatel sladovnické kvality / malting quality index castecné sklovita zrna / partly unmodified grains (%)
soubor/set 85.551684 3 58.399  0.0000 *** 6.0294 80.5 |soubor/set 258.6011 3 19.295 0.0000 *** | 16.2510 54.8
Residual  1.4649626 45 1.4646 19.5 |Residual 13.40258 45 13.3850 45.2
Poznamky / Notes i P=0.05 *** P=0.001 ** P=0.01 NS non significant

znakl zpUsobena z 52—-60 % nesledovanymi faktory. U diastatické mo-
hutnosti byly rozdily mezi soubory odriid je$té mensi a variabilita u to-
hoto znaku byla zptusobena nesledovanymi faktory z vice nez 90 %.

Z dendrogramu (obr. 1), ktery graficky zobrazuje komplexni vzda-
lenost zkoumanych soubort odrid z hlediska znakl sladafské kva-
lity, je zfejmé, Ze soubor starych odrtd (SO) se svymi vlastnostmi vy-
razné li$i od ostatnich testovanych soubord odriid. Naopak relativné
podobnymi se jevi evropské sladaiské odriidy registrované v Ceské
republice (EU) a odridy jeémene, které byly v roce 2006 v pokusu
EBC (EBC). Spolecné jsou v souhrnu svych technologickych vlast-
nosti odlisné od odrid doporuéenych pro vyrobu Ceského piva (CP).
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