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Recenzovany ¢lanek / Reviewed paper

Drab, S. — Psota, V. — Franéakova, H. — Sachambula, L. — Hartmann, J. — Tokar, M.: Zavislost kvality sladu na odrode a roéniku.
Kvasny Prum. 59, 2013, ¢. 7-8, s. 182—-189

V praci bolo sledovanych 11 odréd jaémena jarného pochadzajicich zo zberovych roénikov 2009, 2010 a 2011. Stanovenych bolo
8 zékladnych technologickych parametrov sladu determinujucich sladovnicku kvalitu jaémenia a to: obsah dusikatych latok v jaémeni,
extrakt sladu, relativny extrakt pri 45 °C, Kolbachovo ¢&islo, diastaticka mohutnost, dosiahnutelny stupen prekvasenia, friabilita a obsah
B-glukénov v sladine. Na zaklade vysledkov Statistickej analyzy bolo zistené, Ze odroda, ro¢nik a lokalita preukazne vplyvali na sledova-
né parametre a na variabilite jednotlivych parametrov sa podielali v rozpati od 6,61 % do 60,12 %. Najvacsi vplyv genetického materialu
bol zaznamenany v ramci parametra diastatickd mohutnost. Rozdiely medzi ro€nikmi najviac ovplyviovali variabilitu parametra Kolba-
chovo ¢€islo. Medzi sledovanymi parametrami boli zistené viaceré pozitivne i negativne Statisticky vyznamné vztahy (obsah dusikatych
latok a friabilita r = 0,46; extrakt a friabilita r = 0,55; relativny extrakt pri 45 °C a Kolbachovo ¢islo r = 0,53; friabilita a obsah B-glukanov
v sladine r = 0,53).

Drab, S. — Psota, V. - Franéakova, H. — Sachambula, L. — Hartmann, J. — Tokar, M.: The dependence of malt quality on the variety
and year. Kvasny Prum. 59, 2013, No. 7-8, p. 182—-189

Eleven spring barley varieties from harvest years 2009, 2010 and 2011 were studied. Eight basic technological parameters of malt for
the determination of malting quality of barley were assessed: content of nitrogenous substances in barley, malt extract, relative extract at
45 °C, Kolbach index, diastatic power, apparent attenuation, friability and B-glucan content in sweet wort. Results of the statistical analy-
sis showed that the variety, year and locality significantly affected the studied parameters and contributed to a variability of the individual
parameters from 6.61 % to 60.12 %. The highest effect of the genetic material was recorded in the parameter of diastatic power. Differ-
ences between years affected especially a variability of Kolbach index. More positive and negative statistically significant relationships
were determined between the studied parameters (protein content and friability r = 0.46; extract and friability r = 0.55; relative extract at
45 °C and Kolbach index r = 0.53; friability and b-glucan content in wort r = 0.53).

Drab, S. — Psota, V. — Franéakova, H. — Sachambula, L. — Hartmann, J. — Tokar, M.: Die Abhingigkeit der Malzqualitit auf der
Gerstensorte und auf dem Erntenjahrgang. Kvasny Prum. 59, 2013, Nr. 7-8, S. 182-189

Aus den Jahrgangen 2009, 2010, 2011 stammenden elf Sommergerstensorten wurden erfolgt und die Resultate im Artikel analysiert.
Es wurden fir die Malzqualitat der Gerste die folgende wichtige acht Parameter des Malzes festgestellt, Gehalt an Stickstoffe in der
Gerste, Malzextrakt, relativer Extrakt bei 45 °C, Kolbachszahl, diastatische Kraft, erreichbares Grad der Vergarung, Friabilitdt und Gehalt
an B-Glukane in der Siisswirze. Auf Grund der Ergebnisse der statistischen Analyse wurde es festgestellt, da3 die folgende Parameter
Gerstensorte, Jahrgang und die Lokalitat einen signifikanten EinfluB und auf die verfolgte Parameter und auf die Variabilitat im Bereich
6,61 % bis zum 60,12 % teilgenommen hatten. Der gréBte EinfluB des genetischen Materials wies der Parameter diastatische Kraft auf.
Die Unterschiede unter den Jahrgédngen haben meist die Variabilitdt der Kolbachszahl beeinfluBt. Unter den verfolgten Parameter wur-
den einige positiv- und negativ statistisch bedeutende Parameter Beziehungen (Gehalt an Stickstoffe und Friabilitat r = 0,46, Extrakt und

Friabilitat r = 0,55, relativer Extrakt bei 45 °C und Kolbachszahl r = 0,53, B-Glukane in der Stsswirze = 0,53) festgestellt.

KIucové slova: jacmeri jarny, odroda, rocnik, technologické
parametre

1 UvVoD

Jaémen patri medzi najcastejSie sa vyskytujlce obilniny na svete.
Najvacsimi producentmi si Rusko, Kanada a Eurdpske krajiny. Na
sladovnicke UCely sa v Eurépe pouzivaju najméa dvojradové jarné
a ozimné odrody. Jaémenu sa dobre dari najméa v miernych klimatic-
kych podmienkach na drodnych a tazkych hlinitych péddach s dobrou
difuziou vody (Meussdoerffer a Zarnkow, 2009). Ja¢men je zaklad-
nou surovinou pouzivanou pri vyrobe piva. Jeho chemické zloZzenie
a technologické ukazovatele su velmi rozhodujuce pre kvalitu piva
a ekonomicku efektivnost pivovarského procesu (Gupta et al., 2010).

Na Slovensku sa ro¢ne vyrobi asi 260 000 ton sladu, z toho sa
20 % pouzije na domacu vyrobu a 80 % sa exportuje. Klesajuca
tendencia pestovatelskych pléch jaémena jarného na Slovensku kla-
die narastajice poziadavky na zvySovanie efektivnosti pestovania
jaémena a na naplnenie potrieb sladovnickeho priemyslu. Hlavnou
poziadavkou je dopestovat jaémen s takymi znakmi sladovnickej

Keywords: spring barley, variety, year, technological parameters

1 INTRODUCTION

Barley belongs to the world’s most frequently occurring plants, the
biggest producers being Russia, Canada and European countries.
In Europe, two-row spring and winter varieties are commonly used
for malting purposes. Barley grows well especially under moderate
climatic conditions in fertile and heavy clay soils with good water
diffusion (Meussdoerffer and Zarnkow, 2009). Barley is a basic raw
material for beer production. Its chemical composition and techno-
logical parameters are decisive for beer quality and economic ef-
ficiency of the brewing process (Gupta et al., 2010).

In Slovakia, about 260,000 tons of malt are produced, of which
20% is used for the domestic production and 80% for export. The
declining trend in the production areas under spring barley in Slova-
kia imposes higher requirements for increased efficiency of barley
growing and fulfilling needs of the malting industry. The main re-
quirement is to grow barley with the malting quality parameters that
correspond to malting or brewing industry purposes. The variety with
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Tab. 1 Zoznam sledovanych odrod / List of the studied varieties

Odroda / Kod Vychodiskovy material Udrzovatel / Zastupca v SR
Variety / Code Pedigree Maintainer / Agent in the SR
Concerto Limagrain UK Ltd.
BEATRIX x NFC TIPPLE - -
NSL 03-5262 Limagrain Central Europe Cereals, s.r.o
Despina NORDSAAT Saatzucht GmbH
(MARNIE x MARGRET) x XANADU - —
NORD 06/1108 Ing. Dusan Briedik
IS Carmenta ISTROPOL SOLARY
BODEGA x KOMPAKT
SOH 811 IS X ISTROPOL SOLARY
IS Castor ISTROPOL SOLARY
BOJOS x BETTY
SOH 8121S ISTROPOL SOLARY
Jazz Limagrain Nederland B.V.
LP 620.3.99 x VIVENDI - -
LAN 0713 Limagrain Central Europe Cereals, s.r.o
Laudis BOJOS x SEBASTIAN L?magra?n Central Europe Cereals, s.r.o
HE 550A Limagrain Central Europe Cereals, s.r.o
Nitran HORDEUM, s. r. 0.
KOMPAKT x FORUM

SK 5138 HORDEUM,; s. r. 0.
Signum HE 8621 C x SEBASTIAN L?magrain Central Europe Cereals, s.r.o
HE 575 Limagrain Central Europe Cereals, s.r.o
SU Fli Dr. J.Ack &Co., Saatzucht

IPper BEATRIX x NFC TIPPLE f. o PCXOTMAnnS~o., Sagtaue
AC 03/151/22 SU Ing. Du$an Briedik
Xanad NORDSAAT Saatzucht llschaft mbH

anacu VISKOSA x SCARLETT 217 cTgeseTschar M

NORD 00/2310 Ing. Du$an Briedik
Zhana ((PEWTER x (VISKOSA x SCARLETT))/36 x Secobra Recherche
9/02.6D ANNABELL) RWA Slovakia spol. s r.o.

kvality, ktoré zodpovedaju zamerom sladovnickeho, resp. pivovar-
nickeho priemyslu. Klu¢ové postavenie v systéme pivovarnicky prie-
mysel — sladovnicky priemysel — pestovatel — ma odroda so svo-
jimi biologickymi, hospodarskymi, agronomickymi a predovsetkym
technologickymi znakmi sladovnickej kvality, ktoré su rozhodujuce
pre jej uspesnost a uplatnenie na trhu (Krizanova et al., 2010). Trh,
polnohospodarstvo ale i ochorenia rastlin sa neustale vyvijaju, preto
je neustale potrebné zvySovat kvalitu odrdd sladovnickeho ja¢mena
a reagovat tak na poziadavky kazdého zo spominanych subjektov
(Kendall, 1998).

Vlastnosti odréd jaémena vyrazne ovplyviuju kvalitu sladu
a z neho vyrobeného piva, predovSetkym charakteristické vlastnosti
jednotlivych znaciek piva. Na svete sa pestuje velké mnozstvo odréd
jarného a ozimného sladovnickeho ja¢mena. Po registracii je mozné
odrodu vysievat a v pripade zaujmu spracovatelského priemyslu sa
zacnu rozsirovat plochy, na ktorych sa odroda pestuje. Po niekol-
kych rokoch je postupne stara odroda nahradena novou vynosnejSou
a kvalitnejSou odrodou a cyklus sa opakuje (Basarova, 2010). Vyni-
mocne sa stava, ze odroda strati zliomovo svoje Specifické vlastnosti,
predovSetkym odolnost voci chorobam. Vzorky potencialnych sladov-
nickych odrdd produkovanych v ramci $lachtitelskych programov su
mikrosladované a vyrobeny slad je analyzovany. V ramci Statnych
odrodovych skusok sa taktiez hodnoti vynos, podiel predného zrna,
HTZ (hmotnost tisicich zfn) a odolnost voci chorobam. Odrody so
sladovnickou kvalitou sa nasledne uvadzaju v medzinarodnych doku-
mentoch a katalégoch, z ktorych si sladovnici a pivovarnici vyberaju
vhodné odrody (Anderson, 2000). Z toho ddvodu je klu¢ova komu-
nikacia medzi Sfachtitel[skymi ustavmi, vyskumnymi pracoviskami
a sladovnickym a pivovarnickym priemyslom (Heisel, 2006).

Snaha po objektivnom a komplexnom vyjadreni sladovnickej kva-
lity odréd jaémena viedla k vytvoreniu réznych systémov a postupov
hodnotenia. Systémy hodnotenia kvality vytvarali a vytvaraju vy-
skumné, ale i velké vyrobné organizacie (Kosar et al., 2000). Nastro-
je pouzivané na hodnotenie novych odréd sladovnickeho jaémena
su podobné na celom svete. Organizacie vykonavajlce hodnotenie
a postupy, akymi nové odrody jaémena vstupuju do komerénej pro-
dukcie, sa vSak medzi krajinami a kontinentami zna¢ne liSia (Heisel,
2006).

V sucasnej dobe je u nas sladovnicka kvalita odréd ja¢mena hod-
notena na zaklade ukazovatela sladovnickej kvality, ktory vznikol na
zaklade poziadaviek spracovatelského priemyslu. V ramci ukazova-
tela sladovnickej kvality si hodnotené parametre ako obsah dusika-
tych latok v zrne jaémena, extrakt v susine sladu, relativny extrakt pri

its biological, economic, agronomic, and mainly technological malt-
ing quality parameters, which are critical for its successfulness and
application in the market, has the key position in the system brewing
industry — malting industry — grower (Krizanova et al., 2010). Market,
agriculture but also plant diseases continuously develop, therefore it
is always necessary to increase of malting barley quality, respond-
ing thus to requirements of each of the above mentioned subjects
(Kendall, 1998).

Characteristics of barley varieties markedly affect malt quality
and beer produced from it, mainly characteristic properties of the
individual beer brands. All over the world, a lot of spring and winter
varieties of malting barley are grown. After registration, a variety
can be sown and in case of interest from the side of the process-
ing industry the areas where the variety is grown are extended
After several years an old variety is gradually replaced by a new
higher-yielding and better-quality one and the cycle is repeated
(Basarova, 2010). Exceptionally, it can happen that the variety
looses suddenly its specific characters, namely its resistance to
diseases. Samples of potential malting varieties produced within
breeding programs are micromalted and the malt produced ana-
lyzed. Yield, sieving fraction over 2.5 mm TGW (thousand grain
weight), resistance to diseases are also assessed in the scope of
the state varietal tests. Subsequently, the varieties with malting
quality are inserted into international documents and catalogues
from which malsters and brewers select suitable varieties (Ander-
son, 2000). For this reason, communication among breeding insti-
tutes, research places and malting and brewing industries plays
a key role (Heisel, 2006).

The effort for an unbiased and complex expression of malting
quality of barley varieties led to creation of various systems and
methods of evaluation. The systems of quality evaluation are cre-
ated by research and also big production organizations (Kosar et al.,
2000). All over the world similar tools for the evaluation of new varie-
ties of malting barley are used. However, organizations performing
the evaluation and methods by which new barley varieties enter into
commercial production differ among countries and continents con-
siderably (Heisel, 2006).

Currently, malting quality of barley varieties in this country has
been assessed based on the malting quality index which was formed
based on the requirement from the side of the processing industry.
The malting quality index evaluates parameters such as content of
nitrogenous substances in barley grain, extract in malt dry matter,
relative extract at 45 °C, Kolbach index, diastatic power, apparent
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45 °C, Kolbachovo ¢islo, diasta-

Tab. 2 Pouzité metédy analyzy jaémena a sladu / Survey of the methods used for the barley and malt

tickd mohutnost, dosiahnutelny ~ analyses
stupenl  prekvasenia, friabilita  [parametri / Jednotky / Odkazy / Skratky /
sladu a obsah B-glukanov v sla- | parameters Units References Abbreviations
dine (Kosar et al., 2000).

Obsah dusikatych latok |Obsah dusikatych latok / % 332 NL
v zrne jaémena vplyva na vys- Protein content (EBC 2009) P
ku extraktu. Je dobre zname, ze
vy$8i obsah proteinov zniZuje Extrakt / % 4.5.1 E
wku extraktu (Wackerbauer | EXtract (EBC 2009) E
a Zufall, 1997). Z tohto dovo- | Relativny extrakt pri 45 °C / o 3.1.4.11 RE45
du su do systému hodnotenia | Rejative extract at 45 °C % (MEBAK 2011) VZ45
zaradené pokusné stanovistia, =
z ktorych maju vzorky odroéd op- | Kolbachovo éislo / % 4.93 KC
timalny obsah dusikatych latok. Kolbach index ° (EBC 2009) Ki
Obsah dusikatych latok nezo- ) .
hrava potom vyznamnu ulohu. | Diastaticka mohutnost/ WK 4.12 DM
(Psota a Kosaf, 2002). Diastatic power (EBC 2009) DP
Sla%)g\r/i‘?lt(gvsusa:ne ;il\?gyaiﬁﬂfors Dosiahnutelny stupefi prekvasenia / % 41141 DsP
pravdepodobne najdblezitejSim Apparent final attenuation (EBC 2009) AFA
parametrom kvality pri vybere Friabilita / o 4.15 F
a nakupe sladovnickeho jag- Friability 0 (EBC 2009) =
menfa (Li et al., 2008). Extrakt
obsahuje rozpustné latky, ktoré Obsah B-glukanov / mg.dm? 4.16.2 BG
boli pritomné v zrne sladu a dal- | B-glucan in wort ' (EBC 2009) BG

Sie latky, ktoré sa vytvorili enzy-
matickou hydrolyzou v priebehu
rmutovania (Briggs et al., 2004).

Délezitym ukazovatelom enzymatického odburavania substratu je
relativny extrakt pri 45 °C (Kosar et al., 2000), avSak dany parameter
ma svoj vyznam najma v strednej Eurdpe (Psota a Kosar, 2002).

Kolbachovo ¢&islo je najéastejSie pouzivanym parametrom pre
hodnotenie proteolytického rozlustenia. Udava pomer medzi cel-
kovym obsahom dusikatych latok v slade a obsahom rozpustného
dusika v kongresnej sladine. Optiméalna hodnota tohto znaku sa po-
hybuje v rozsahu 38 az 42 % (Kreisz, 2009).

Diastatickd mohutnost do velkej miery zavisi na aktivite -amylazy,
ale je taktieZ ovplyvnena dalSimi glykozidickymi hydrolazami ako je a-
-amyléaza. Vyznam tohto parametra spociva vo vyjadreni amylolytickej
aktivity a tym aj v premene Skrobu na extrakt (Li et al., 2008).

Dosiahnutelny stuper prekvasenia je suhrnnym parametrom pre
hodnotenie kvality kogresnej sladiny a poskytuje informéacie o spra-
covatelnosti extraktu kvasinkami, pricom je velmi délezité mnozstvo
a zlozenie skvasitelnych cukrov, ale i pritomnost stopovych prvkov
a dusikatych latok v sladine (Kreisz, 2009).

Friabilita a obsah B-glukdnov v sladine charakterizuju uroven
cytolytického rozlustenia (Psota a Kosaf, 2002). Nadmerny obsah
-glukanov negativne ovplyvruje pivovarnicku kvalitu sladu, pretoZe
zhor$uju tvorbu extraktu a zvy$uju viskozitu sladiny a tym spdsobuiju
problémy pri filtracii (Kuusela et al., 2004).

Tato praca sa zaoberd problematikou vplyvu odrody jaémera
a ro€nika na vybrané technologické parametre Standardne pouziva-
né ako hlavné atributy uréovania sladovnickej kvality v Ceskej i Slo-
venskej republike.

2 MATERIAL A METODIKA

2.1 Vzorky jaémena

V préci bolo sledovanych 11 odréd jaémena jarného pestovanych
v rokoch 2009-2011 na 7 lokalitdch v ramci Slovenskej republiky.
V tab. 1 su uvedené sledované odrody, ktoré boli v Slovenskej republi-
ke registrované v roku 2012 s vynimkou vzoriek Nitran (2003) a Xana-
du (2006), ktoré boli pestované ako Standardné sladovnicke odrody.

Jednotlivé technologické parametre odréd jaémeria jarného boli
stanovené vo Vyskumnom Uustave pivovarskom a sladovnickom
v Brne na zaklade mikrosladovacej skusky a nasledného analytic-
kého rozboru sladu (Psota et al., 2008). Vzorky osiva pre mikro-
sladovacie skusky dodal Odbor odrodoveho skugobnictva UKSUP
v Bratislave.

2.2 Mikrosladovanie vzoriek

Laboratorne sladovanie vzoriek prebiehalo $tandardnym postu-
pom pouzivanym vo VUPS, ktory je takmer totozny s metodikou ME-
BAK (2011). V ramci Statnych odrodovych skisok sa pouziva stale
rovnaky postup sladovania, aby bolo mozné porovnat odrody navza-
jom. Parametre sladovania boli nasledovné:

attenuation, malt friability and B-glucan content in sweet wort (Kosar
et al., 2000).

Content of nitrogenous substances in barley grain affects extract
content. It is well known that higher protein content decreases ex-
tract content (Wackerbauer and Zufall, 1997). For this reason the
evaluation system includes testing localities from which the sam-
ples have optimal content of nitrogenous substances. Content of ni-
trogenous substances then does not play an important role. (Psota
and Kosar, 2002).

Extract in malt dry matter is for malsters and brewers probably
the most important quality parameter when selecting and purchasing
malting barley (Li et al., 2008). Extract contains soluble substances
which were present in malt grain and other substances formed by
enzymatic hydrolysis during mashing (Briggs et al., 2004).

Relative extract at 45 °C is another indicator of the enzymatic
degradation of the substrate (Kosaf et al., 2000), however the giv-
en parameter has its importance mainly in Central Europe (Psota
and Kosar, 2002).

Kolbach index is the most common parameter used for the evalu-
ation of proteolytic modification. It gives the rate between the total
content of nitrogenous substances in malt and content of soluble ni-
trogen in congress wort. The optimal value of this parameter moves
from 38 to 42 % (Kreisz, 2009).

Diastatic power largely depends on 3-amylase activity but it is also
affected by other glycoside hydrolases, such as a-amylase. The sig-
nificance of this parameter lies in the expression of amylolytic activity
and thus in conversion of starch to extract (Li et al., 2008).

Apparent attenuation is a summary parameter for the evaluation of
congress wort quality, it provides information on processability of ex-
tract by yeasts; the amount and composition of fermentable sugars
and the presence of trace elements and nitrogenous substances in
sweet wort are important factors here (Kreisz, 2009).

Friability and B-glucan content in sweet wort characterize the level
of cytolytic modification (Psota and Kosa¥, 2002). The excess con-
tent of B-glucans affects negatively brewing quality of malt as they
deteriorate extract formation and increase viscosity of sweet wort,
causing thus problems during filtration (Kuusela et al., 2004).

This study deals with the effect of the variety and year on selected
technological parameters commonly used as main attributes for the
determination of malting quality in the Czech Republic and Slovakia.

2 MATERIAL AND METHODS

2.1 Barley samples

Eleven spring barley varieties grown in the period of 2009—2011
in 7 localities in the Slovak Republic were studied. Tab. 1 gives the
studied varieties registered in the Slovak Republic in 2012 with the
exception of the samples of Nitran (2003) and Xanadu (2006), which
were grown as the standard malting varieties.
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Tab. 3 Testovanie vyznamnosti jednoduchych kontrastov pre sledované znaky / Multiple range analysis

. The individual technologi-
for studied parameters cal parameters of spring barley
- -~ = varieties were determined in
S =8 2 G S - the Research Institute of Malt-
P o ~ 3 = 8 2 > ing and Brewing in Brno based
{ORS 5 2 2 8 LSS 3 2 on the micromalting tests and
E £ g g3 o 3 Q 2 &) 3 g8 following analytical analysis of
R ‘IL'& 35 e8 | w= 83 w 2c malt (Psota et al., 2008). Seed
%,?_ = > o2z |88 35§ = ac samples for the micromalting
e £ S<9 SS | & § L | £ § & = 3 tests were delivered by the De-
3% [ PR | 298 (WS | G=3 2 HE partment of Variety Testing CC-
8% X Sow| S8 |2298|R¢L8¢ = 29 TIA in Bratislava
n o w [+ =S ¥ X OEQ | QaR [ O )
Jednotka / unit % % % % WK % % r’ng.dn’]-3 2.2 Micromalting sample
Odroda / variety Laboratory malting of sam-
- " " " - - = " ples were conducted by a stand-
Concerto 11| 09.9 84.0 53.1 49.6 293 82.1 95 92 ard method used in the RIBM,
Despina 11| 10.1%c | 84.0¢ 49.1¢ 53.5° 363° 82.8% 94pe 77?2 which is nearly identical with the
IS_Carmenta |11 10.8¢ | 82.8®% | 44.3* | 49.8® | 341> | 8120 882 176be¢ MEBAK method (2011). Within
— the state varietal tests the same
IS_Castor 11| 10.9¢ 83.7¢ 39.82 47.62 2802 79.32 88 1432 malting method is always used
Jazz 11| 10.2%c | 82.9% | 45.7°d | 48.12 2792 82.3 91abe 1262 enabling the comparison of va-
Laudis 11| 10.50« 83.1¢d 43.65¢ 48.02 295ab 81.9¢« gqabe 121ab rieties. Malting parameters were
- - " " " " o~ " as follows:
Nitran 11| 10.6¢ 82.8% 43.6° 47.3 420¢ 82.0« 91ab 189 e Steeping: 1st day. — 5 hours,
Signum 11| 10.5%¢ | 83.7¢ 42.3% 48.52 293* 79.8% 90 113 2nd day — 4 hours, 3rd day —
Flioper 11 8 0 3a 46.8% 46.72 400 0o a 130Qabe spraying or steeping to water
SU_Flipp 09 Scd 8 icd 6 8d 6 " 3 Ocd 83 (ibc 89ab 30 - content in grain 45.5%. Water
Xanadu 11| 105 83.5 49.2 49.3 383 81.1 91 102 and air temperature during
Zhana 11| 10.5¢ | 83.1%° | 47.0¢ 46.72 2772 82.1« 882 219¢ the air rests was 14.5 °C.
e Germination: total germina-
Rok / year tion time was 144 hours at
2009 44| 11.0° 83.6° 45.32 50.2° 337° 83.3° 920 1152 14.5 °C.
2010 44| 101s | 82.8 | 4770 | 528 | 3112 | 81.7° 91b 1132 . E"”i”%: kflane:lfloo:' k.‘T'?C”ic.a"y
- b N - b - = b eated kiln. Total kilning time
2011 33| 10.1 83.4 44.5 42.9 323 79.8 88 178 was 22 hours. Pre-kilnig was

e Macanie: 1. den — 5 hodin, 2. def — 4 hodiny, 3. den — kropenie
alebo macanie na obsah vody v zrne 45,5 %. Teplota vody a vzdu-
chu v rdmci vzduSnych prestavok sa udrziavala na 14,5 °C.

o Kli¢enie: celkovy €as kli¢enia bol 144 hodin pri teplote 14,5 °C.

¢ Hvozdenie: jednolieskovy elektricky vyhrievany hvozd. Celkova
doba hvozdenia bola 22 hodin. PredsuSenie prebiehalo pri teplote
55 °C a dotahovacia teplota bola po¢as 4 hodin 80 °C.

2.3 Stanovenie technologickych parametrov

Technologické parametre boli stanovené v slade a sladine podla
metodik EBC (2009) a MEBAK (2011). Prehlad pouzitych metéd je
uvedeny v tab. 2.

2.4 Statistické vyhodnotenie vysledkov

Ziskané udaje boli hodnotené analyzou rozptylu s naslednym tes-
tovanim vyznamnosti jednoduchych kontrastov. Homogénne skupi-
ny urovni jednotlivych faktorov st ozna¢ené pismenami a, b, c, d, e.
Dalej bola vypracovana korelaéna analyza vztahu medzi jednotlivy-
mi sledovanymi ukazovatelmi. Ako zdroj premenlivosti boli hodnote-
né pokusné roky, pestovatelska lokalita a odroda. Podiel variability
jednotlivych faktorov v rdmci hodnotenych parametrov bol vyjadreny
komponentmi rozptylu. Na hodnotenie bol pouzity Statisticky softwa-
re REML 3.5.

3 VYSLEDKY A DISKUSIA

Na hodnotenie sladovnickeho jaémena sa pouziva velké mnoz-
stvo parametrov kvality. Kompletna analyza kvality méze obsahovat
stanovenie 10-15 fyzikalnych a chemickych parametrov zahriuju-
cich analyzu jaémenného zrna, sladu az po analyzu sladiny (Nielsen
a Munck, 2003). V naSej praci sme hodnotili 8 zakladnych kvalita-
tivnych parametrov jaémena, sladu a sladiny. Priemerné vysledky
jednotlivych odrod su uvedené v tab. 3.

Obsah dusikatych latok je velmi vyrazne ovplyvhovany agroeko-
logickymi podmienkami pestovania jacmeria (Psota a Kosar, 2002).
V ramci nasSej prace boli preto pestovatelské lokality vyberané na
zéaklade obsahu dusikatych latok tak, aby ostatné sledované para-
metre neboli ovplyvnené ich vysokym alebo nizkym obsahom. Aj na-
priek tomu rozdiely medzi lokalitami prispievali na variabilite obsahu
dusikatych latok v najvacSej miere, a to takmer 40 % (tab. 4). V ram-

carried out at 55 °C and at kiln-
ing temperature of 80 °C for 4
hours.

2.3 Determination of technological parameters

Technological parameters were determined in malt and sweet wort
according to the EBC (2009) and MEBAK (2011) methods. List of the
used methods is given in Tab. 2.

2.4 Statistical evaluation of results

The obtained data were assessed by the analysis of variance with
the following testing of significance of simple contrasts. Homog-
enous groups of levels of the individual factors are marked with the
letters a, b, c, d, e. In addition, the correlation analysis of the rela-
tionship among the individual studied parameters was worked out.
The evaluated years, growing years and variety were the variability
source. The variability rate of the individual factors within the evalu-
ated parameters was expressed by the variance component. Statisti-
cal software REML 3.5 was used for the evaluation.

3 RESULTS AND DISCUSSION

Many quality parameters are used for the evaluation of malting bar-
ley. Complete analysis of quality can contain the determination of 10—
15 physical and chemical parameters including the analysis of barley
grain, malt and sweet wort (Nielsen and Munck, 2003). In this study,
eight basic quality parameters of malt and sweet wort were assessed.
The average results of the individual varieties are given in Tab. 3.

Content of nitrogenous substances is markedly affected by agro-
ecological conditions of barley growing (Psota and Kosaf 2002).
Therefore, within our study the growing localities were selected on
the base of content of nitrogenous substances so that the other stud-
ied parameters were not affected by their high or low contents. The
differences between localities still contributed to the variability of ni-
trogenous content by nearly 40 % (Tab. 4). Within the followed pa-
rameter, the varieties formed four overlapping homogenous groups.
The variety SU Flipper with the lowest content of nitrogenous sub-
stances (9.78 %) belongs to statistically significantly different varie-
ties. Among the analyzed varieties, the varieties IS Carmenta and IS
Castor exhibited the highest content of nitrogenous substances but
their average values moved on the optimal level.
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Tab. 4 Analyza rozptylu a odhady komponentov rozptylu pre sledované znaky / Analysis of variance and estimated components of variance
for studied parameters

Zdroj premenlivosti / d.f. Priemerny Vyznamnost/ |F hodnota/| Odhad komponentov rozptylu / Estimated
Source of variation Stvorec / Mean Significance F ratio components of variance
square abs. | rel. (%) | S.e.
Obsah dusikatych latok (%) / Protein content (%)
Roénik / Year 2 5.71 o 32.19 0.25 31.05 0.26
Lokalita / Site 6 4.19 o 23.60 0.32 39.68 0.20
Odroda / Variety 10 1.39 x 7.86 0.07 8.61 0.04
Rezidual / Residual 102 0.18 0.17 20.66 0.03
Extrakt (%) / Extract (%)
Roénik / Year 2 414 x 16.09 0.18 18.18 0.19
Lokalita / Site 6 3.40 x 13.21 0.25 25.41 0.16
Odroda / Variety 10 3.19 x 12.39 0.30 30.48 0.16
Rezidual / Residual 102 0.26 0.25 25.92 0.04
Relativny extrakt pri 45 °C (%) / Relative extract at 45 °C (%)
Roénik / Year 2 62.46 x 9.47 3.04 12.68 3.36
Lokalita / Site 6 57.59 x 8.73 3.40 14.16 2.38
Odroda / Variety 10 151.72 x 22.99 11.00 45.86 5.80
Rezidual / Residual 102 6.60 6.55 27.30 1.02
Kolbachovo &islo (%) / Kolbach index (%)
Roénik / Year 2 586.00 x 77.31 26.73 60.12 27.11
Lokalita / Site 6 73.17 x 9.65 6.35 14.29 418
Odroda / Variety 10 41.69 o 5.50 3.76 8.47 2.23
Rezidual / Residual 102 7.58 7.61 17.11 1.19
Diastaticka mohutnost (j.WK) / Diastatic power (u.WK)
Roénik / Year 2 3789.05 NS 2.88 16.68 0.36 83.79
Lokalita / Site 6 10622.40 x 8.08 642.76 13.99 446.14
Odroda / Variety 10 26214.88 x 19.94 2564.10 55.82 1344.92
Rezidual / Residual 102 1314.43 1370.33 29.83 213.48
Dosiahnutelny stupen prekvasenia (%) / Apparent final attenuation (%)
Roénik / Year 2 65.55 xx 38.65 2.82 42.75 2.90
Lokalita / Site 6 12.52 rx 7.38 1.46 22.15 0.95
Odroda / Variety 10 14.74 o 8.69 0.75 11.39 0.45
Rezidual / Residual 102 1.70 1.57 23.71 0.24
Friabilita (%) / Friability (%)
Roénik / Year 2 97.15 o 8.33 3.95 10.30 4.55
Lokalita / Site 6 267.78 x 22.96 18.40 47.95 11.36
Odroda / Variety 10 71.70 x 6.15 4.82 12.57 2.93
Rezidual / Residual 102 11.66 11.20 29.18 1.75
Obsah B-glukanov v sladine (mg.dm) / B-glucan in wort (mg.dm?)
Roénik / Year 2 30055.56 x 13.80 1248.37 23.33 1324.86
Lokalita / Site 6 9695.52 o 4.45 353.69 6.61 311.67
Odroda / Variety 10 20597.18 o 9.46 1936.12 36.18 1051.00
Rezidual / Residual 102 2178.44 1812.80 33.88 282.65

Poznamky / Notes
* — P=0.05; ** — P=0.01; ** — P=0.001; NS — Statisticky nepreukazné / non significant; d.f. — stupne volnosti / degrees of freedom;
rel. — relativna hodnota / relative value; abs. — pdvodna hodnota / original value; s.e. — chyba odhadu / standard error

Tab. 5 Vztahy medzi sledovanymi znakmi / Relationships between the studied parameters

NL/P E/E RE45 /VZ45 KC /Kl DM/ DP DSP / AFA F/F
E/E
REA45 /VZ45 -0.3224*** 0.1226
KC /Kl -0.0259 0.1045 0.5298***
DM/ DP 0.3607*** -0.2060* 0.0419 0.1124
DSP / AFA 0.2310 0.0173 0.2232* 0.1789~ 0.1941*
F/F -0.4560*** 0.5531*** 0.1848" 0.0436 -0.1852" 0.3281***
BG/BG 0.0224 -0.2805*** -0.1574 -0.2715*" -0.0511 -0.3512*** -0.5342***
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ci sledovaného parametra odrody vytvarali 4 homogénne skupiny,
ktoré sa navzajom prekryvali. Medzi Statisticky vyznamne odliSné
latok (9,78 %). Odrody IS Carmenta a IS Castor vykazovali spome-
dzi analyzovanych odrdd najvyssi obsah dusikatych latok, avsak ich
priemerné hodnoty sa pohybovali na optimalnej drovni.

Mnozstvo extraktu zavisi od viacerych faktorov. Prvy je prostredie,
ako pestovatelské podmienky, teplota, hnojenie, dostupny dusik alebo
vlhkost. Tieto faktory nemaju priamy vplyv na extrakt, ale skor ovplyv-
fuju dalsie znaky, ktoré vplyvaju na extrakt, najma mnozstvo a zloze-
nie dusikatych latok a Skrobu. Druhym faktorom ovplyviujucim kone¢-
nu vysku extraktu su niektoré genetické a biochemické zlozky, medzi
ktoré patri rozdiel v morfolégii (2 a 6-radové jaémene), hribka plevy,
velkost zrna, obsah dusikatych latok, skrobu, neskrobovych polysa-
charidov a produkcia enzymov. Tretim faktorom ovplyvrujicim extrakt
je samotny proces sladovania (Fox et al., 2003). V ramci tohto para-
metra bola najvacsim zdrojom premenlivosti odroda, ktora sa podielala
na celkovej variabilite vo vySke 30 % (tab. 4). Rozdielnost sledované-
ho parametra bola Statisticky vysoko preukazne ovplyvnena aj faktor-
mi lokalita (25 %) a ro¢nik (18 %). Podobné vysledky vo svojej praci
uvadzaju aj Hartman et al. (2010), kde roénik preukazne vplyval na
vysku extraktu vo vySke 17 % z celkovej variability. Vplyv ro¢nika moz-
no pozorovat aj v spojitosti s priemernymi hodnotami extraktu v ramci
jednotlivych rokov, kde sa rok 2010 Statisticky vyznamne odliSoval od
rokov 2009 a 2011. Priemerné hodnoty extraktu jednotlivych odroéd sa
pohybovali na optimalnej urovni v rozpéati od 82,3 % (SU Flipper) do
84,0 % (Despina), pricom boli vytvorené 4 navzajom sa prekryvajlice
homogénne skupiny so Standardnymi odrodami Nitran a Xanadu.

Uroven proteolytického rozlustenia vyjadrena hodnotou relativ-
neho extraktu pri 45 °C bola v najvacsej miere (45 %) ovplyvnena
odrodou (fab. 4). Odrody vytvarali az 5 homogénnych skupin, kde
sa niektoré skupiny navzajom prekryvali. Medzi niektorymi odrodami
(napr. IS Castor, Despina, Concerto) boli zaznamenané Statisticky
vyznamne rozdielne priemerné hodnoty.

Kolbachovo ¢&islo ako dal$i ukazovatel degradéacie proteinov bol
ovplyvneny vSetkymi sledovanymi zdrojmi premenlivosti. Najmens&i
rozdiel medzi odrodami bol zisteny pri parametri Kolbachovo ¢islo,
kde sledované vzorky vytvarali len 2 homogénne skupiny, av8ak
tento parameter v najvacSej miere ovplyviuje najma sledovany rok,
v ramci ktorého sa nevytvorili homogénne skupiny a podiel na celko-
vej variabilite bol vySSi ako 60 % (tab. 4). Vyznamnu ulohu pri tomto
parametri zohrava aj optimalne macanie, klicenie a teplota v ramci
procesu sladovania (Nie et al., 2010).

Rozdiely medzi ro¢nikmi neprispievali k celkovej variabilite para-
metra diastaticka mohutnost (tab. 4), tak ako v praci Gibsona a Solaha
(1995) na uvedeny parameter preukazne (p < 0,001) vplyvala odroda
a lokalita. Amylolytické rozlistenie bolo u vSetkych odréd na optimal-
nej urovni, avdak v ramci parametra diastaticka mohutnost bol naj-
vacsi rozdiel medzi odrodami Zhana (277 j.WK) a Nitran (420 j.WK).

Vplyv odrody sa obzvlast prejavuje u akostného znaku sladu do-
siahnutelny stuperi prekvasenia. Existuju odrody s vysokou hodno-
tou a naopak odrody, ktoré nesplfiaju ani poziadavku na minimalnu
hodnotu tohto znaku (Kosaf et al., 2000). V ramci naSej Studie od-
roda vysoko preukazne ovplyviovala dany parameter, avSak eSte
vys$si podiel na variabilite mali zvy$né dva sledované zdroje premen-
livosti lokalita (22 %) a ro€nik (42 %) (tab. 4). Priemerné hodnoty
v ramci sledovanych rokov nevytvarali homogénne skupiny, ¢o zd6-
razfuje ich Statisticky vyznamnu rozdielnost (tab. 3).

Cytolytické rozlustenie odréd bolo na optimalnej urovni, pricom jed-
notlivé homogénne skupiny poukazuji na nepriamu zavislost medzi
friabilitou a obsahom {-glukanov v sladine. V ramci friability sa na celko-
vej variabilite preukazne podielali vSetky tri sledované zdroje premen-
livosti. Odroda Concerto vykazovala najvysSie cytolytické rozlustenie.

Tak ako aj pri ostatnych parametroch boli v ramci obsahu B-gluka-
nov vyznamnym zdrojom variability sledovany ro€nik, lokalita a odroda
(tab. 4). To potvrdzuju aj Perez-Vendrell et al. (1996) a Gler (2003),
ktori uvadzaju, Zze obsah B-glukanov v jaémeni sa liSi v zavislosti od
odrody, prirodnych podmienok (obsah dusika, zavlazovanie) a od sle-
dovaného roc¢nika. V nasej praci bol rok 2011 Statisticky vyznamne
odliSny od dalSich dvoch sledovanych rokov. Oscarsson et al. (1998)
uvadzaju, Ze obsah B-glukanov zavisi viac od odrody jaémena ako
od pestovatelského prostredia. Taktiez aj v nasej praci mala sledova-
na odroda preukazne najvyssi vplyv na obsah B-glukanov, a to az do
vySky 36 % z celkovej variability. Odrody vytvarali 4 homogénne na-
vzajom prekryvajluce skupiny, priom sa obsah B-glukanov v sladine
pohyboval v rozpati od 77 mg.dm (Despina) do 219 mg.dm* (Zhana)
(tab. 3). Okrem nami sledovanych zdrojov premenlivosti mali na obsah
B-glukanov v sladine aj dalSie vplyvy, a to az vo vyske 33 % z celkovej

Quantity of extract depends on more factors. The first one is the
environment, such as growing conditions, temperature, fertilizing,
available nitrogen or humidity. These factors do not affect extract
directly they rather affect other parameters affecting extract, namely
the amount and composition of the nitrogenous substances and
starch. The second factor affecting the final extract content are some
genetic and biochemical components, such as the difference in mor-
phology (two and six-row barleys), coarseness of husks, grain size,
content of nitrogenous substances, starch, non-starch polysaccha-
rides and production of enzymes. The malting process itself is the
third factor affecting extract (Fox et al. 2003). Within this parameter
the highest variability source was the variety which contributed to the
total from 30 % (Tab. 4). The difference of the studied parameter was
statistically highly significantly affected by the factors locality (25 %)
and year (18 %). Similar results were also given by Hartman et al.
(2010) where the year significantly affected extract from 17 % of the
total variability. The effect of year can be observed also in connec-
tion with the average extract values within the individual years; year
2010 differed statistically significantly from 2009 and 2011. Average
extract values of the particular varieties moved at the optimal level
from 82.3 % (SU Flipper) to 84.0 % (Despina) and four overlapping
homogenous groups were formed with the standard varieties Nitran
and Xanadu.

The level of proteolytic modification expressed by the value of
relative extract at 45 °C was mostly (45%) affected by the variety
(Tab. 4). The varieties formed as many as 5 homogenous groups,
some groups overlapped. Some varieties (e.g. IS Castor, Despina,
Concerto) exhibited statistically significantly different average val-
ues.

Kolbach index as another indicator of the degradation of proteins
was affected by all the studied sources of variability. The smallest
difference between the varieties was found in Kolbach index where
the samples formed only two homogenous groups but this parameter
mostly affected namely the studied year within which homogenous
groups were not formed and rate on the total variability was higher
than 60% (Tab. 4). Optimal steeping, germination and temperature
during malting play an important role within this parameter (Nie et
al. 2010).

The differences between years did not contribute to total variability
parameter of diastatic power (Tab. 4), in contrast to work of Gibsona
and Solaha (1995). The given parameter was significantly affected
by (p < 0.001) the variety and locality. Amylolytic modification was
in all varieties at the optimal level but within the parameter diastatic
power the highest difference was between the varieties Zhana (277
u.WK) and Nitran (420 u.WK).

The effect of the variety is evident mainly in the quality parameter
of apparent attenuation. There are some varieties with a high value
and on the contrary those which do not fulfill even the requirement
for the minimal value of this trait (Kosaf et al., 2000). In this study,
the variety highly significantly affected the given parameter but the
other remaining variability sources, locality (22%) and year (42%)
had even higher rate in the variability (Tab. 4). The average values
within the studied years did not form homogenous groups, which
underlines their statistically significant difference (Tab. 3).

Cytolytic modification of the varieties was at the optimal level and
the individual homogenous groups indicate indirect dependence
between friability and B-glucan content in sweet wort. Within friabil-
ity the total variability was significantly affected by all three studied
sources of variability. The variety Concerto exhibited the highest cy-
tolytic modification.

Similarly as in the other parameters, within 3-glucan content, the
studied year, locality and variety were a significant variability source
(Tab. 4). This was also confirmed by Perez-Vendrell et al. (1996),
and Guler, (2003) who stated that 3-glucan content in barley differed
depending on the variety, natural conditions (Nitrogen content, ir-
rigation) and studied year. In this study, year 2011 was statistically
significantly different from other two studied years. Oscarsson et al.,
(1998) reported that B-glucan content depended more on the barley
variety than growing environment Similarly, In this study, the studied
variety had also the highest significant effect on $-glucan content,
even as much as 36% of the total variability. The varieties formed
four homogenous mutually overlapping groups; -glucans in sweet
wort varied from 77 mg.dm* (Despina) to 219 mg.dm* (Zhana)
(Tab. 3). Besides the variability sources followed by us, B-glucan
content in sweet wort was also affected by further effects even by
33 % of the total variability, namely by malting process. To avoid this
effect, all samples were malted by the standard procedure. Wang
et al. (2004) stated that the malting process affected markedly the
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variability. Medzi ne mozno zaradit najmé proces sladovania. Tomuto
vplyvu sme sa snazili zabranit sladovanim vSetkych vzoriek Standard-
nym postupom. Wang et al. (2004) uvadzaju, ze proces sladovania vy-
razne ovplyvriuje mnozstvo B-glukanov v sladine, pri ktorom sa méze
degradovat az 80 % B-glukanov pévodne pritomnych v zrne jaémenia,
avSak pomer degradécie Uzko suvisi od odrody a lokality.

Korela¢né koeficienty v tab. 5 poukazuju na pozitivny vysoko vy-
znamny vztah medzi obsahom dusikatych latok a diastatickou mo-
hutnostou. Diastaticka mohutnost, ktora vyjadruje aktivitu 3-amylazy,
Uzko suvisi s obsahom dusika v zrne a niekolkymi dal$imi hydro-
lytickymi enzymami (Yin et al., 2002; Arends et al., 1995). Pozitiv-
ny vztah medzi obsahom bielkovin a B-amylazou v zrne jaémena
predstavuje potencionalne riziko, pretoze zatial ¢o sa m6ze pomo-
cou genetiky a agrondmie zlepSovat aktivita f-amylazy, méze dojst
i k zvySeniu obsahu bielkovin nad akceptovatelny horny limit pre sla-
dovanie (Wang et al., 2003).

V ramci dusikatych latok bol v tab. 5 determinovany ich negativny
Statisticky vyznamny vztah v spojitosti s extraktom, relativnym ex-
traktom a friabilitou. Zaporny vztah medzi celkovym obsahom dusi-
katych latok a extraktom odraza skuto¢nost, Ze dusikaté latky maju
vplyv na obsah celkového extraktu. VySSie percento dusikatych latok
spOsobuje znizenie obsahu dalSich latok, ktoré sa podiefaju na tvor-
be extraktu (Molina-Cano et al., 2000; Li et al., 2008).

Liskova et al. (2011) poukazuje na pozitivnu preukaznu zavislost
medzi Kolbachovym ¢€islom, extraktom a relativnym extraktom pri
45 °C. Podobné vysledky boli zistené aj v ramci nasej prace, avSak
pozitivna korelacia medzi Kolbachovym ¢&islom a extraktom nebola
Statisticky preukézatelna.

Negativny, Statisticky vysoko preukazny vztah bol taktieZz deter-
minovany medzi obsahom dusikatych latok a relativnom extraktom
pri 45 °C, dusikatymi latkami a friabilitou. Obsah extraktu, dosiah-
nutelny stupen prekvasenia a friabilita vysoko preukazne negativne
korelovali s obsahom B-glukanov v sladine.

4 ZAVER

Hodnotenie jednotlivych parametrov jacmena a sladu je velmi
délezité vzhladom k potrebe zachovavat vysoku kvalitu pestova-
nych odréd. Na zaklade Studie 11 odréd pochadzajucich z rokov
2009-2011 mozno konstatovat, Ze roénik, lokalita ale i odroda boli
pri vSetkych sledovanych parametroch Statisticky vyznamnym zdro-
jom variability s vynimkou ro¢nika v ramci parametra diastaticka mo-
hutnost. Parametre vyrazne fixované odrodou boli extrakt, relativny
extrakt, diastatickd mohutnost a obsah B-glukénov v sladine. Medzi
sledovanymi rokmi boli Statisticky vyznamné rozdiely zistené v ramci
parametrov Kolbachovo €islo a dosiahnutelny stuperi prekvasenia.
Parameter friabilita ako vyznamny ukazovatel cytolytické rozluste-
nie preukazne negativne koreloval s obsahom B-glukanov v sladine
a zaroven preukazne pozitivne koreloval s parametrom extraki.
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Do Jilemnice za historii pivovaru

Krkono$ské muzeum v Jilemnici otevielo

Vystavena je spousta artefaktdl dokumen-
tujicich zejména jilemnicky pivovar (ferule

v patek dne 7. €ervna za nevSedniho zajmu
verejnosti vystavu ,Kde je pivo, tam je zivo.”
Splaci tak dluh jednomu z objektl, jez uziva.

Kratkodoba expozice si neklade za ukol za-
chytit déjiny vareni piva i postup jeho vyroby,
i kdyz ani tuto problematiku zcela neopomiji.
Chce se predevsim ohlédnout za priblizné 400
lety existence jilemnického panského pivova-
ru (prvni zminka pochdazi z roku 1584), jehoz
viiné neodmyslitelné patfila k atmosfére brany
zépadnich Krkonos. Koéi s mohutnymi valachy
denné rozvazeli sudy i lahve, pozdéji je zvolna
zacaly vytlaGovat prvni nakladni automobily.

Zdejsi pivo bylo kvalitni a dostalo se mu
i vyznamného ocenéni na hospodarskych
vystavach.

Objekt byl opakované upravovan a mo-
dernizovén (jadro starého pivovaru pocha-
zi z doby kolem roku 1740). Na sklonku
19. stoleti za hrabat Harrach(i proSel pivo-
var naro€nou rekonstrukci, byl podstatné
rozSifen o tzv. novy pivovar a zaradil se
mezi podniky stfedni velikosti. Po prvni své-
tové valce jeho produkce vyrazné poklesla
a ani pfes nasledny rychly vzestup do roku
1938 predvale¢né urovné nedosahla. V roce
1957 se ve znarodnéném podniku uvafilo
posledni pivo. Zlistaly jen cenné, le¢ zvolna
chatrajici budovy, jimz se teprve v posled-
ni dobé z¢asti dostalo citlivé rekonstrukce,
a mnohé ze zaslé slavy Ize opét dobfe vytu-
Sit. A konec¢né co vime, tfeba se tu viné piva
z rodinného pivovaru jednou opét rozsifi.

iy

jilemnického sladka s datem 1761, sudy,
pivovarské nadoby, lopaty na obili, lahve,
etikety, tacky, pallitry, holby, reklamni ma-
terialy, archivni dokumenty, fotografie atd.),
nechybi ani instalace dobového interiéru
hostince. Zvlastni pozornosti se tési krasné
vyfezavané viko sudu o objemu 53 hl z roku
1897. V pfilehlych sélech jsou vystaveny
planky s popisem nékdejsi funkce pfislusné-
ho prostoru.

Na zafi pfipravujeme prednasku o historii
¢eského pivovarnictvi a pfi této pfilezitosti
pro vefejnost otevieme téz pivovarské skle-
py. Nesporne atraktivni vystava potrva do
15. z&fi a pfipravena byla za pomoci Cerno-
kosteleckého pivovaru.

Jan Lustinec





