MINISTERSTVO ZEMEDELSTVI
CESKE REPUBLIKY




\."

. I' 4
W%
N\ -
.' LS

MINISTRY OF AGRICULTURE
OF THE CZECH REPUBLIC

Hop Growers Union
of the Czech Republic

Vydalo Ministerstvo zemé&d&lstvi Ceské republiky

Tésnov 17,117 05 Praha |

http://www.mze.cz, e-mail: inffo@mze.cz

ve spolupraci se Svazem péstiteld chmele Ceské republiky
Mostecka 2580, 438 19 Zatec

tel.:415 733 401, fax: 415 726 052

http://www.czhops.cz

Published by the Ministry of Agriculture of the Czech Republic
in cooperation with the Hop Growers Union of the Czech Republic

Vedouci autorského kolektivu / Editor-in-Chief:
Mgr. Zdenék Rosa, BA

Vedouci redaktor / Managing Editor:
Ing. Petr Svoboda, CSc.

Fotografie / Photos by:

Archiv ChmelaFstvi, druZstvo Zatec, ing. Jaroslav Urban, Mgr. Zdenék Rosa BA,

Archiv Chmelar'ské muzeum, Archiv Regionalni muzeum Zatec, Archiv Zateck)'l pivovar,
Archiv ChmelaFsky institut, s.r.0., ing. Petr Svoboda, CSc., M&sto Zctec

Naklad / Issues:
1 800 ks

Graficka Uprava, sazba a zlom / Graphical design:
Princo International, s.r.o.

Tisk / Printed by:
Princo International, s.r.o.



CESKY CHMEL

UvoD

Mgr. Zden&k Rosa BA — Hop Growers Union of the Czech Republic/ Svaz péstitel&i chmele Ceské republiky

The international publication CZECH HOPS is an assembly of updated
and historical information of events in the Czech hop growing industry.

In the introduction, we would like to remind you of the historical record
of the designation Zatecky chmel (Saaz hops) on the European list of
protected designations of origin and the first season using this designati-
on. Also, the new logo prepared for Saaz hops was greatly appreciated.

Last years meant many changes for the hop market, which reflected the
price development of the previous period, increase of inputs and, in the
case of the Czech Republic, significant changes of the exchange rate of
the Czech currency.After several economically bad years, 2008 was final-
ly a good year, which helped both growers and breweries. Henceforward,
it is necessary to continue the trend in which the hop growers will be
able to cover, from the hop prices, the costs of hop growing and invest-
ment in the future of hop growing in the Czech Republic.

Saaz variety is no longer the only variety grown in the Czech Republic;
the new Czech varieties Premiant or Sladek are appreciated not only by
large breweries, but also by the small ones, for example the brewery in
Zatec, in the center of the Zatec (Saaz) hop growing region. All the
Czech varieties of hops are introduced in the newly published atlas.

The quality of the Czech hops has also been proven in many studies re-
garding hops polyphenols; this publication lists, for example, the influen-
ce on the sensory stability of beer. Due to the Saaz hops, the Czech re-
search focuses traditionally on aromatic components of hops and, the-
refore, we also bring the selection from a study devoted to the influence
of processing and storage on hop oils content and its composition in
the Saaz variety.

The hop growers regularly meet at expert and social events and form
a certain unique community. We would like to mention the celebration
of the patron of hop growers, St. Lawrence, but also many meetings
with representatives of government and non-government organizations
in the Czech Republic who understand the matter of the Czech hop
growing industry and support it.

The Town of Zatec relates to hops more and more in its promotions.
First, there is official support from the town and second, there is large
support from various associations, such as Zatec Hop Guard. Hops be-
come more and more part of the Hop-harvest Festival (Docesnd), Hop
Spring Festival (Chmelfest), Miss Zlatého moku (Miss of the golden
drink) organized in Zatec; a hop painting was unveiled as a pro-
motion of the Zatec Hop Museum, a contest for schools for
the best hop cone and many other examples. The Town of Zatec
also works on its tourist future with the Temple of Hops and
Beer project or naming the trains between Zatec and Prague
"Zatecky chmel"(Saaz hops). Other hop growing regions in the
Czech Republic are not lagging behind either.

One good year can not compensate for the losses from the
past years and bring sufficient means for the necessary large in-
vestments. However, we believe that the year 2008 can be a go-
od starting base for the next period and good long-term co-
operation between the breweries and hop growers to ensure
meeting their mutual needs. The Czech hop growers have been,
for centuries, the suppliers of aroma hops of extraordinary qua-
lities, and have also been good and reliable partners.

Vdzeni pratelé ceského chmelarstvi,

mezinarodni publikace CESKY CHMEL je opét souborem aktuélnich
i historickych informaci o déni v eském chmelarstvi.

Na Gvod znovu piipominame historicky zapis oznaleni Zatecky chmel
do evropského seznamu chranénych oznaceni plvodu a prvni sezonu
uzivani tohoto oznaceni. Mnoho uznani sklidilo také nové logo, které by-
lo pro Zatecky chmel zpracovano.

Posledni roky znamenaly pro chmelafsky trh mnoho zmén, které odra-
Zely cenovy vyvoj predchoziho obdobi, rist vstupl a v pripadé Ceské
republiky také vyrazné zmény kurzu Ceské mény. Po nékolika klimaticky
$patnych let priSel v roce 2008 koneéné také priznivy rok, ktery pomohl
péstiteldm i pivovarim. Nadale je ovS§em nutné pokracovat v trendu, kdy
péstitelé budou z cen chmele schopni pokryt naklady na péstovani chme-
le a investovat do budoucnosti péstovani chmele v Ceské republice.

Zatecky polorany &ervefiak neni jiz jedinou odriidou p&stovanou v Ce-
ské republice a nové ceské odridy Premiant a Sladek oceriuji vedle vel-
kych pivovar(i také pivovary malé, tak jako napiiklad pivovar v Zatci,
v centru Zatecké chmelai'ské oblasti. Viechny &eské odridy chmele
predstavuje také nové vydany atlas.

Kvalita ceského chmele je prokazovana i v mnoha studiich tykajicich se
chmelovych polyfenold, v této publikaci uvadime napriklad vliv na senzo-
rickou stabilitu piva. Ceskym vyzkum se diky Zateckému chmelu zamg-
Fuje tradi¢né na aromatické slozky chmele a proto prinasime také vybér
ze studie, ktera se zabyvala vlivem zpracovani a skladovani na obsah silic
a jejich sloZeni u odrady Zatecky polorany &erveiak.

Péstitelé chmele se pravidelné schazeji na odbornych a spolecenskych
akci a tvori urcitou jedinecnou komunitu. PFipominame oslavu svatku
patrona chmelaii sv.Vavfince, ale také radu setkani se zastupci vladnich
a nevladnich organizaci v Ceské republice, kteii chapou problematiku
Ceského chmelarstvi a podporuiji ho.

Mésto Zatec se stale vice spojuje ve své propagaci se chmelem. Je zde
jednak oficialni podpora mésta a jednak z velké &asti také podpora riz-
nych spolkd, jakym je napriklad Zatecké Chmelobrana. Chmel se stale vi-
ce stiva soudasti iateck)"ch slavnosti chmele, jarni slavnosti Chmelfest,
Miss Zlatého moku poradané v Zatci, odhalena byla také chmelai‘ska mal-
ba jako upoutavka na Zatecké Chmelarské muzeum, probéhla soutéz skol
a nejpovedenéjsi hlavku chmele a je zde celd Fada dalSich prikladi. Mésto
Zatec pracuje i na své turistické budoucnosti s projektem Chram chmele
a piva nebo pojmenovanim vlakii mezi Za-
tcem a Prahou nézvem Zatecky chmel. Stra-
nou nezlstavaji ani ostatni chmelarské regi-
ony v Ceské republice.

Jeden priznivy rok nemdze nahradit ztraty
z minulych obdobi a pfinést dostatecné
prostiedky pro nutné rozsahlé investice.Veé-
Fime ale, Ze rok 2008 mulZe byt dobrym
startovacim zidkladem pro dals$i obdobi
a dobrou dlouhodobou spolupraci mezi pi-
vovary a péstiteli pro zajiSténi vzajemnych
potreb. Cesti péstitelé chmele jsou po sta-
leti dodavateli aromatického chmele vyji-
mecnych kvalit, a také dobrymi a spolehlivy-
mi partnery.
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CHRANENE OZNACENI PUVODU ZATECKY CHMEL
POPRVE UVEDENO NA VYROBCICH

Mgr. Zden&k Rosa BA — Hop Growers Union of the Czech Republic/ Svaz péstitel&i chmele Ceské republiky

ue to the successful registration of the PDO Zatecky chmel

(Saaz hops) on the European list of PDO and protected geo-

graphical indication (PDI) in May, 2007, the products from Za-
tecky chmel (Saaz hops) from the harvest of 2007 could have been, for
the first time, marked with a label with the logos of Zatecky chmel (Sa-
az hops) and European protected designation of origin.

Many companies already used this possibility in the past season of hop
processing and, for the first time in the history, the products processed
from Saaz variety from the Zatec
(Saaz) hop-growing region were sup-
plied, in the breweries, with this uni-
que PDO. In 2007, the hops which
were grown, in the Czech Republic,
on an area of 3642 ha in approx. 138
cadastral territories could use this
PDO. The largest part of the pro-
ducts with this PDO from the 2007
harvest went into Japan. In 2008, the
area was 3562 ha in 136 cadastral
districts.

The label with the logos of the PDO
was introduced to the public at the
Zatec Hop Festival — “Dogesna” on
September Ist, 2007, in presence of
the Minister Of Agriculture of the
Czech Republic, Mr. Petr Gandalovig,
Vice Prime Minister for European
Affairs Alexander Vondra, Commissi-
oner of the Usti Region Mr. JiFi Sulc
and Mayor of the Royal Town Zatec, Mr. Erich Knoblouch.

The Hop Growers Union of the Czech Republic submitted the applica-
tion for this PDO in 2004. However, the preparation for the application
and negotiations with the European Commission and the Industrial Pro-
perty Office began in 2002. Within the European Union, it is the first
and only awarded PDO in regarding hops and one of the first PDOs
awarded to a Czech agricultural or food product.Also, this fact confirms
the exceptionality and tradition of these hops.

Besides the Hop Growers Union of the CR, also the member organiza-
tions of the Union of Hop Traders and Processors of the CR participa-
ted in the preparation of the application as well as the financing of the
logo and label design. More information regarding the PDO can be
found at www.zateckychmel.eu. (ros)

ského seznamu chranénych oznaceni plvodu a zemépisnych

oznaceni v kvétnu roku 2007 mohly byt vyrobky ze Zateckého
chmele ze sklizn& roku 2007 poprvé oznaleny etiketou s logy Zatecké-
ho chmele a evropského chranéného oznaceni plivodu.

\/zhledem k Usp&§nému zapisu oznaeni Zatecky chmel do evrop-

Rada obchodnich firem této moZnosti v uplynulé sezéné& zpracovani
chmele jiZ vyuZila a tak poprvé v historii byla baleni chmelovych vyrob-
kd zpracovanych ze Zateckého poloraného &ervefidku z Zatecké chme-
laské oblasti dodavana do pi-
vovar( s timto unikatnim ozna-
Cenim. V roce 2007 se takto
mohl oznadit chmel, ktery byl
v Ceské republice pé&stovan na
ploSe 3642 ha v cca |38 katas-
tralnich  Gzemich. Nejvétsich
cast takto oznacenych baleni
smérovala ze sklizné 2007 do
Japonska.V roce 2008 se jed-
nalo o 3 562 ha v 136 katas-
tralnich Gzemich.

Etiketa s logy chranéného
oznaceni plvodu byla verej-
nosti prredstavena v ramci Za-
teckych slavnosti chmele —
Dodesné . zari 2007 za Ucasti
ministra zem&d&lstvi Ceské re-
publiky pana Petra Gandalovi-
ce, mistopredsedy vlady pro
evropské zaleZitosti pana Ale-
xandra Vondry, hejtmana Usteckého kraje pana Jifiho Sulce a starosty
kralovského mésta Zatec pana Ericha Knobloucha.

Zadost o toto oznaleni podal v roce 2004 Svaz péstitelti chmele Ceské
republiky. PFiprava na Zadost a jednani s Evropskou Komisi a UFadem
pro primyslové vlastnictvi viak trvala jiz od pocatku roku 2002.V ramci
Evropské Unie se stale jedna o prvni a jediné udélené oznaceni tykajici
se chmele a o jedno z prvnich oznaceni udélené c¢eskému zemédélské-
mu nebo potravinarskému vyrobku. | tato skute¢nost potvrzuje vyjimec-
nost a tradici tohoto chmele.

Na pripravé zadosti, tak jako i na financovani navrhu loga a etikety, se ve-
dle Svazu péstitel chmele CR podilely také &lenské organizace Unie ob-
chodnikd a zpracovatelii chmele CR.Vice informaci o oznaéeni najdete
na www.zateckychmel.eu. (ros)
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CESKE CHMELARSTVI V ROCE 2008

Mgr. Zden&k Rosa BA, Hop Growers Union of the Czech Republic/ Svaz péstitelti chmele Ceské republiky

he past years were not easy for the hop growing industry. One

could say that we have arrived at another historical milestone

and that we believe that the hop growing industry will now gain
new power and will be well prepared for another period of mutual co-
operation with breweries, for which the Czech hops are still the gu-
arantee of the highest quality.

opravdu konstatovat, Ze jsme se dostali k dalSimu historickému

mezniku a véfime, Ze chmelaFstvi nyni ziska novou silu a dobre
se pripravi na dalsi obdobi vzijemné spoluprice s pivovary, pro které
Cesky chmel znamena stale zaruku nejvyssi kvality.

l |plynulé roky nebyly pro obor chmelafstvi jednoduché. Da se

V Zadném pripadé nelze poprit, Ze Ceské
chmelarstvi €elilo v uplynulych letech mno-
ha problémm vyplyvajicich z podnaklado-
vych cen pfi realizaci chmele v dlouhém
minulém obdobi, extrémné posilujici ¢eské
koruny a $patnych sklizni 2006 a 2007 a to
jak z hlediska hektarovych vynost tak i alfa
horkych latek. | pres tyto vySe zminéné
problémy je vSak treba zdlraznit, Ze
i v téchto sloZitych podminkach obdrzeli
zakaznici éeského chmele mnoiZstvi, které
odpovidalo nepredpokladanému klimatic-
kému zasahu do celkové produkce.

Nejen ceskym chmelaiim také v posledni
dobé rapidné rostou vstupy, a to v nékte-
rych pripadech aZ o desitky procent. Mezi-

One cannot deny that the Czech hop growing industry faced many
problems in the past years, following from under-cost prices when se-
lling the hops in the long past period, an extremely strengthening Czech
crown and bad harvests in 2006 and 2007, regarding both the hectare
yields and alpha contents. Despite the above listed problems, one must
stress that, even under these difficult conditions, the customers recei-
ved, from the Czech hops, an amount which corresponded to the unex-
pected climatic intervention into the total production.

The Czech hop growers and not only them were affected by rapidly gro-
wing inputs and, in some cases, also by dozens of percents. For example,
the expenses for purchase of wire grew year-on-year by 10 % and, for
yet another year, an even more significant increase is expected (approx.
15-20 %), the price of fuel grew by 22 % and even more for LHO (he-
ating oil), electricity grew by |10 %, with another increase of 10 % expec-
ted for next year; the salaries saw a similar growth. The fertilizers are,
this year, a completely separate chapter, because here, the increase was
in dozens of percents (50 — 100 %).

Since approx. 80 % of the hops from the Czech Republic are exported,
the development of the exchange rate has a crucial influence on the
economy of the Czech hop growing industry.

This complicated situation forced the growers and traders to initiate
negotiations with their partners on the possible total consideration of
the steeply growing costs and, at the same time, of the strengthening
Czech currency; as no other growing region faces such parameters, for
the harvest of 2008 and future years. These negotiations were led on
a voluntary basis and the goal was to, by eventual changes of the para-
meters, maximally increase the certainty and trust of our consumers.

To the extent allowed by the financial situation, the hop-gardens in the
Czech Republic are being renovated and new hop-gardens are being
constructed to balance the demand with the supply as quickly as possib-
le. The Czech hop growers have the support of responsible national in-
stitutions, such as Ministry of Agriculture of the Czech Republic and its
Minister Peter Gandalovi¢, who stated at this year’s congress of the

rocné vzrostly napr. naklady na nakup drat-
I5 —20 %), cena pohonnych hmot stoupla meziro¢né o 22 % a u LTO to
bylo jesté vice, elektfina o 10 % a s dal$im cca 10 % navySenim je nutné
pocitat i pro dalsi rok, podobny rist zaznamenaly také mzdy. Hnojiva
jsou v letosnim roce kapitolou sama pro sebe, protoze zde byly nardsty
o desitky procent (50 — 100 %).

Vzhledem k tomu, 7e cca 80 % chmele z Ceské republiky je vyvéZeno,
ma vyvoj kurzu na ekonomiku ceského chmelarstvi zasadni dopad.

CZK/EUR CZK/USD
14 1509}
1947 2,04}
13 20,19

5,04 170 /
; |

na| 1L |
7.9 M3 130 /4 711 55 WAL 66 129 93 10 .4 71l B Wil 6k

Zdroj: www.kb.cz

Tato slozita situace donutila péstitele a obchodniky k zahajeni jednani se
svymi partnery o mozném cenovém zohlednéni prudce se zvySujicich
nakladi a soucasné posilujici Eeské mény, kterému neéeli v takové mire
Zadna jina péstitelska oblast do parametrt pro sklizeri 2008 a dalSich let.
Tato jednani byla vedena na principu dobrovolnosti a cilem bylo pripad-
nymi Upravami parametri maximalné zvysit jistotu a dlvéru nasich od-
bératelt.

V mite, kterou dovoluje finanéni situace, dochdzi v Ceské republice
k obnové chmelnic i vystavbé chmelnic novych, tak aby se co nejrychleji
opét vyrovnala poptavka s nabidkou. Cesti péstitelé maji podporu odpo-
védnych narodnich instituci, jako je napfiklad Ministerstvo zemédélstvi
Ceské republiky a jeho ministr Petr Gandalovi¢ prohlasil pfi letosnim
kongresu Eeskych chmelaid, Ze ,Je v zajmu Ceské republiky tisiciletou
tradici péstovani chmele udrzet®. Ministerstvo zaradilo chmel mezi své
priority a komodity, které je potieba chranit a otevielo pro péstitele
chmele moznost Cerpani jak z narodnich tak evropskych dotacénich pro-
gramd, aby pomohlo k stabilizaci tohoto tradi¢niho odvétvi v Ceské re-



Czech hop growers that “it is in the interest of the Czech Republic to
maintain the thousand-year tradition of hop growing”. The Ministry in-
cluded hops amongst its priorities and commodities which must be pro-
tected and opened, for the hop growers, the possibility to withdraw
from the national as well as from the European Grant Programs to help
to stabilize this traditional industry in the Czech Republic. This support
is perceptible also, for example, in the support of the protected designa-
tion of origin of Zatecky chmel.

The Czech hop growing industry, with its long tradition and well proven
character, can still, therefore, be considered a stable partner. The hop
growers in the Czech Republic also want to maintain, for the future, the
principle of mutual ensuring in the form of long-term contracts and are
glad that, in case of extraordinary situations, it is possible to communi-
cate with the consumers.

We are looking forward to further cooperation and thank you for your
present trust.

CESKY CHMEL

publice.Tato podpora je patrna také
napfiklad u podpory chranéného
oznaéeni plivodu Zatecky chmel.

Na ceské chmelarstvi s jeho dlou-
hou tradici a provérenosti tedy lze
nadale tedy pohlizet stile jako na
stabilniho partnera. Péstitelé chme-
le v CR chtdji zachovat i do bu-
doucnosti princip oboustranného
zajisténi ve formé dlouhodobych
smluv a jsou radi, Ze v pripadé mi-
moradnych situaci Ize s odbérateli
dobr'e komunikovat.

TésSime se na nasi dalsi spolupraci
a dékujeme Vam za Vasi dosavadni
divéru.

NOVY ATLAS CESKYCH ODRUD CHMELE UKAZUJE
GENETICKOU PRIBUZNOST ODRUD CHMELE

Mgr. Zdenék Rosa BA — Hop Growers Union of the Czech Republic/ Svaz péstitelti chmele Ceské republiky

Ing.Vladimir Nesvadba PhD.— Hop Research Institute Zatec / Chmela¥sky institut, s.r.o. Zatec

he Hop Research Institute in Zatec with a financial support from

the Ministry of Agriculture of the Czech Republic published

a new Atlas of Czech hop varieties. Czech hop varieties are
described according to their brewing characteristics: Saaz as a fine aro-
ma variety, Sladek, Harmonie, Bor and Premiant as aroma varieties
and varieties Agnus and Rubin as representatives of bitter varieties.

Each variety is presented with an overall view at the vegetation of the
variety, with its origin and registration year. Further each variety is ac-

companied with its characteristics including agro-technical differences.

Results of chemical analysis of hop resins, hop oils and hop polyphenols
are part of the publication. Two innovations were integrated into
the new atlas. Firstly it is the genetic DNA analysis. With the den-
dogram it is possible to evaluate the genetic relations to other
hop varieties from the whole world. Secondly the new publication
brings an evaluation of the influence of Czech hop
varieties on beer bitterness.

The Atlas was prepared for
promotion of Czech hop
varieties that is for breweri-
es and merchants. We have
encountered also a great inte-
rest from the education side.

The head of the hop breeding
department, Mr. Vladimir Ne-
svadba, Ing. PhD., answered seve-
ral questions:

In my opinion it is above all the ge-
netic DNA analysis and the evaluati-

ayf’.”
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zemé&délstvi CR vydal novy Atlas €eskych odrid chmele. Ceské

odridy chmele jsou v této publikaci serazeny dle pivovarského
vyuziti: Zatecky polorany &erveiidk jako jemny aromaticky chmel.
Sladek, Harmonie, Bor a Premiant jako aromatické odridy a odri-
dy Agnus a Rubin jsou zastupci skupiny horkych chmel.

Chmelank)" institut s.r.o. Zatec za finanéni podpory Ministerstva

KaZda odrtda je prezentovana celkovym pohledem na porost dané od-
ridy, pidvodem a rokem registrace. Déle je uvedena podrobna popisna
charakteristika jednotlivych odrid, véetné agrotechnickych odlisnosti.
Soudasti atlasu je chemicka charakteristika chmelovych pryskyric, poly-
fenoll a silic. Do atlasu by-
ly zakomponovany oproti
predchozim vydanim dvé
novinky. Za prvé je to ge-
neticka analyza DNA.
Z dendogramu je moiné
posoudit genetickou pri-
buznost k ostatnim odri-
dam chmele z celého svéta.
Za druhé je uvedeno hod-
noceni vlivu ¢eskych odrid
chmele na horkost piva.

CESKYCH ODROD CHMELE
CIECH HOP VARIETIES
-

Atlas odrid byl zpracovan
pro propagaci Ceskych od-
rid chmele a to predevsim
pro obchodni a pivovar-
skou oblast. Znaény zajem
je i z oblasti vyuky a studia.

Na otazky o pripravé od-
povidal vedouci oddéleni
Slechténi chmele Ing. Vladi-
mir Nesvadba PhD.
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on of the beer bitterness that increased the interest in this publication.
The Atlas is prepared as a Czech/English issue and therefore there is al-
so a large interest from abroad.

Of course there were my colleagues from the Hop Research Institute,
Mr. Karel Krofta, PhD., Mr. Josef Patzak, PhD. and Mr. Jiri Kopecky, CSc.
| also should not forget the technical support, especially the photo-do-
cumentation of the whole plants was very demanding as well as the ana-
lysis of hop cones.The final preparation of the publication took us three
months because it was necessary to process results of chemical analysis
from previous years from all hop growing localities.

This atlas was prepared about five years after the previous publication
about Czech hop varieties. We currently have two new hop varieties
prepared for registration. We can say that in three, four years there will
be time for a new atlas. Therefore already now we are monitoring all
parameters in all perspective genotypes (possible future hop varieties)
that we will need to prepare their characteristics.

Co budi takovy zdjem o novy Atlas ceskych odrid?

Domnivam se, Ze pravé zapracovani genetické analyzy DNA a hodnoce-
ni horkosti piva vyrazné zvysilo zdjem o tuto publikaci. Atlas je zpraco-
van v Cesko-anglickém vydani, proto je o néj znacny zajem i ze zahranici.

Kdo se na pripravé kromé Vds podilel a jak dlouho priprava trvala?
Samozrejmé, Ze na atlasu se podileli i moji kolegové Ing. Karel Krofta
PhD.,, Ing. Josef Patzak Phd. a Ing. Jifi Kopecky CSc. Nesmim opomenout
technické zajisténi, kdy velmi naro¢na byla zejména fotodokumentace
celych chmelovych rostlin, ale také rozbor chmelovych hlavek. Priprava
trvala témér 3 mésice, protoZze bylo nutné zpracovat vysledky chemic-
kych analyz za posledni roky v ramci vSech chmelarskych lokalit.

Kdy byl vyddn posledni atlas ceskych odrid

a co nds ¢ekd v budoucnosti?

Tento atlas byl zpracovan témér po péti letech od predeslého ceského
atlasu odrid chmele.V souéasné dobé se pripravuji dvé nové odridy
chmele k registraci. Da se Fici, Ze za tfi aZ Ctyfi roky se bude vydavat no-
vy atlas. Proto jiz dnes u perspektivnich genotypli (budoucich odriid)
sledujeme veskeré parametry, které budou potrebné pro jejich chara-

kteristiku.

(ros)

PREDSTAVUJEME PIVOVAR Z CENTRA
ZATECKE CHMELARSKE OBLASTI

Mgr. Zden&k Rosa BA — Hop Growers Union of the Czech Republic/ Svaz péstitelti chmele Ceské republiky

n 2007, Czech breweries again increased their beer

sales and approached a base of 20 million hectolitres.

Breweries in the Plzensky Prazdroj group had the ma-
in share in production, followed by Staropramen, Budé-
jovicky Budvar, breweries in the Drinks Union and
PMS groups and also the KruSovice brewery.

Besides these large breweries, there are also a number
of smaller, regional breweries in the Czech Republic, and
restaurant breweries are also developing to a great degree. In past
years of this publication, we have presented some of the main Czech be-
er producers and now we also present a representative of the smaller
breweries.We have therefore set off to the nearest brewery, and | spoke
to Mr.Toma$ Lejsek Ing.CSc., Executive Head of Zatec brewery, which
stands just across the river from the main plant for processing and sto-
ring hops in the Czech Republic (Chmelafstvi Zatec co-operative).

Zatec brewery (previously called Municipal brewery) is now the only
brewery in Zatec (Saaz) and its immediate vicinity that resisted the con-
centration of brewery production underway from pre-war times. At the
time two breweries were in operation in Zatec (also Dreher), and there
were breweries in Velemysleves, Tuchofice, Libo¢any, Mécholupy (Miche-
lob) and Postoloprty. After the war and nationalisation, the Municipal
brewery was incorporated into larger organisations as an independent
brewery and became privatised as such after 1989.The privatisation was
not performed very well and after it the ownership structure did not
stabilise and there were losses in the number of beer consumers and
sales. Stabilisation then occurred as late as at the start of 2001.
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eské pivovary v roce 2007 opét zvysily svij vy-
stav a priblizily se meté& 20 mil. hl. Hlavni podil
na produkci mély pivovary skupiny Plzerisky

Prazdroj a déle Staropramen, Budéjovicky Budvar, pivova-
ry skupin Drinks Union a PMS a také pivovar KruSovice.

Vedle téchto velkych pivovara je v Ceské republice
stale jeSté rada menSich regiondlnich pivovar( a rozviji
se také velkou mérou pivovary restauracni. V minulych
rocnicich této publikace jsme predstavili nékteré z hlavnich ceskych
V)"robcﬁ piva a nyni dévéme prostor také zéstupci men§|’ch pivovard. Vy-

0}‘2

stoji pouze za Fekou od hlavniho zavodu pro zpracovani a skladovanl
chmele v Ceské republice (Chmelafstvi, druzstvo Zatec). Na dotazy od-
povidal jednatel pivovaru, ing. Tomas Lejsek, CSc.

Krdtce k historii Zateckého pivovaru

Zateck)" pivovar s.r.o. (b)"val)" Mé§€ansk)'l) je dnes jedin)"m pivovarem
varské vyroby od predvalecnych dob.Tehdy byly v provozu dva pivovary
v Zatci (je3té Dreherv), dale pak pivovary ve Velemyslevsi, Tuchoficich,
Libo¢anech, Mécholupech (Michelob) a Postoloprtech. Po valce a zestat-
néni byl Mé&stansky pivovar zaclefiovan do vétsich organizaci jako samo-
statny pivovar a tak i vstupoval do nepfili§ povedené privatizace po roce
1989, po niz se neustdlila vlastnicka struktura a doslo ke ztratdm poctu
odbératelil piva a vystavu. K stabilizaci doSlo az na po&atku roku 2001.

Zatecky pivovar dnes pokracuje v tradici vyroby &eského typu svétlého
leZaku, stejné jak se tato technologie ustalila od druhé poloviny devate-



Zatec brewery today continues in the tradition of producing a Czech
type of blonde lager in the same way as this technology has established
itself since the second half of the nineteenth century. It insists meanwhi-
le on the use of only three basic raw materials: water, malt and hops.
The exclusive supplier of hops is Hop Research Institute, Zatec and so
exclusively hops from the Zatec (Saaz) hop growing region are used. In
the brewing house a dual-mashing procedure is used, the fermenting
cellar is open and fermentation is completed in lager tanks. There was
a modernisation in the cooling of wort along with the re-use of warm
water, beer filtration, washing equipment and filling of kegs, bottling ro-
om and sanitation equipment. Beer on tap is not pasteurised.

Sales of the brewery stabilised at 26,000-27,000 hectolitres/year, the
predominant amount of consumers are at a distance of up to 50 km
from Zatec, but exports to Great Britain, USA, Australia and other
countries where the beer has establishing itself as an exclusive Czech-
type lager are also growing.

The brewery uses primarily the “Zatec” brand in variations according to
alcohol content and colour. The carrier type is the blonde lager of
11.3 % original staging of wort, of which up to 80 % of total beer sales is
produced. There are four blonde and two dark beers in the range, in
bottles (0.33 and 0.5 I) and KEG barrels (20 to 50 I). All types of beer
are brewed separately, the ready beer is not fully carbonated, so the
character of a natural product is preserved.

When looking through history, when the brewery without a link to Saaz
hops dropped to a beer sales of 15,000 hectolitres in 2000, hops from the
Saaz hop growing region literally rescued the brewery.Today also brewers
from Czech breweries usually talk about how Zatec beer has its unmista-
keable hop character and it is clearly, pleasantly displayed in its taste and
smell.We use aroma varieties Saaz and Sladek for our hop addition to the
beer; and also the aroma variety Premiant to accentuate bitterness.

Czech hops and, especially,
Saaz hops are irreplaceab-
le for us and if | can make
a recommendation for
other breweries, it certain-
ly makes a significant con-
tribution to the final deli-
cious quality of the beer.
In recent years in other
breweries its use is beco-
ming more and more esta-
blished too with the aim
of facing up the economic
pressure with better beer
quality and not just giving
in by reducing price and
making savings on produc-
tion inputs.

As soon as the town and
surroundings became con-
vinced that brewery is tru-
ly trying to stay in busi-
ness and brew a good be-
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nactého stoleti. Trva pfitom na pouZiti pouze tfi zakladnich surovin: vo-
dy, sladu a chmele.Vyhradnim dodavatelem chmele je Chmelafsky insti-
tut Zatec a tedy se vyluén& zpracovava chmel ze Zatecké chmelaFské
oblasti. Ve varné se pouzivda dvourmutovy postup, spilka je oteviena
a dokvasuje se v lezackych tancich. Modernizovalo se chlazeni mladiny
a zpétné vyuZiti teplé vody, filtrace piva, zafizeni myti a staceni KEG su-
dd, lahvarna a sanitaéni zarizeni. Sudové pivo neni pasterovano.

Jak to vypadd s vyvojem vystavu, hlavnimi trhy

a jaké jsou hlavni pivni znacky pivovaru?

Vystav pivovaru se ustalil na 26 000 — 27 000 hl/ro¢né, prevazna cast
spoti‘ebitell je ve vzdalenosti do 50 km od Zatce, ale rozviji se i vyvoz
do Velké Britanie, USA, Australie a dalSich zemi, kde se pivo prosazuje
jako exkluzivni lezak ¢eského typu.

Pivovar pouziva predeviim znacku ,,Zatec” v obménach podle stupiovi-
tosti a barvy. Nosnym typem je svétly lezak | 1,3 % plvodni stupriovitos-
ti mladiny, kterého se vyrabi az 80 % celkového vystavu.
V nabidce jsou &tyfi svétla a dvé tmava piva, v lahvich (0,33
a 0,5 1) a KEG sudech (20 az 50 I).VSechny druhy piv se sa-
mostatné vari, hotové pivo neni dosycovano, takZze se do-
drzuje charakter prirodniho vyrobku.

Co znamenaji pro pivovar ceské odriidy chmele

a predevsim Zatecky chmel?

P¥i pohledu do historie, kdy pivovar bez vazby na Zatecky
chmel klesl k vystavu 15 000 hl v roce 2000, znamenal chmel
ze Zatecké chmelai'ské oblasti pro pivovar doslova zachranu.
Dnes také sladci Ceskych pivovard obvykle hovofi o tom, Ze
Zatecké pivo ma svij nezaménitelny chmelovy charakter a je
jasné prijemné profilovano v chuti a vini. K chmeleni piva
pFitom pouzivame odriidy aromaticky Zatecky polorany &er-
vendk, Sladek a k zvyraznéni horkosti odriidu Premiant.

Cesky chmel a zvlasté tedy Zatecky chmel je pro nas nena-
hraditelny, a pokud mlzu doporuéit dal$im pivovarim, roz-
hodné prispiva vyrazné ke konecné vytecné kvalité piva.
V poslednich letech se i v dalSich pivovarech prosazuje stale
vice jeho poutziti s cilem lepsi kvalitou piva Celit ekonomic-
kému tlaku a ne jen ustupovat smérem zleviiovani a Setreni
na vyrobnich surovinach.

Jak nyni funguje spojeni mésto Zatec

- Zatecky pivovar — Zateckd chmelai'skd oblast

Jakmile se mésto a okoli presvédCilo, Ze existuje opravdova
snaha pivovar udrZet v chodu a vafit dobré pivo, vznikla
prospésna oboustranna spoluprace. Zcela jisté nas region
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er, a beneficial and mutual co-operation originated. Our region certainly
fully supports beer and has taken it on as its own. It would also be
a shortcoming for the whole hop growing region if the town of Zatec
didn't have its own brewery. The latest award for the work of the bre-
wery is “The best new foodstuff product of the county in 2008” awar-
ded by the county's management to the special dark beer “Zatec Xan-
tho”. Besides this, at the start of September, during the Zatec beer tas-
ting competion, which is one of the main beer competitions in the
Czech Republic, Zatec — Export beer came in first place in the blonde
lager category.

In Czech breweries the share of use of Czech varieties of hops keeps
increasing. However, Zatec hop growing region has been suffering from
a neglect of the significance of breeding results and their realisation in
periods during the previous regime. New varieties are an essential aid
for breweries and will keep becoming more and more established, inclu-
ding for special requirements of special beers and an increase in the
content of some hop substances beneficial to health. Special care is re-
quired for aroma hops, for which the conditions in Zatec region are ide-
al and which will be in demand by a continuously increasing number of
breweries.

podporuje a vzal pivo za své.Také by to byl nedostatek celé chmelarské
oblasti, kdyby bylo mé&sto Zatec bez vlastniho pivovaru. Poslednim oce-
nénim prace pivovaru je i cena ,,Nejlepsi novy potravinarsky vyrobek
kraje v roce 2008" udélend vedenim kraje specialnimu tmavému pivu
Zatec Xantho*. Mimo to na za&tku zafi pri Zatecké degustaci piv, ktera
patii mezi hlavni soutéze piv v Ceské republice, skon&ilo pivo Zatec —
Export na prvni misté v kategorii svétlych lezakd.

Jak vidite budoucnost ceskych odrid v pivovarech?

V &eskych pivovarech se podil pouZivani ¢eskych odrid chmele neustale
zvy3uje. Zatecko viak dosud trpi zanedbanim vyznamu vysledk lechts-
ni i jejich realizaci v dobach minulého rezimu. Nové odr(idy jsou nezbyt-
nou pomtickou pivovart a budou se stile vice prosazovat a to i pro
zvlastni pozadavky specialnich piv ¢ zvySeni obsahu nékterych zdravi
prospé&snych chmelovych latek. Zvlastni péci vyZaduje aromaticky chmel,
pro ktery jsou na Zatecku idedlni podminky a ktery bude stale vice pi-
vovary pozadovan.

Ing. Tomas Lejsek, CSc. (* 1937)

1962 — 1989 vyzkumny a vyvojovy pracovnik VUPS a Feditelstvi Ceskych pivovard
(vice neZ sto publikaci, autor a spoluautor pivovarskych technologii), poté ndstup
do vedoucich postaveni: 1990 — 1991 vyrobné technicky ndméstek Feditele Pivo-
varii Velké Popovice, 1991 — 1994 Feditel VUPS Praha (Vyzkumny dstav pivovar-
nicky a sladarsky), 1995 — 1996 manaZer kapitdlové tcasti Pivovaru Radegast,
as., 1997 — 2000 generdini feditel Pivovaru Velké Popovice, a.s., od 2001 jednatel
Zateckého pivovaru, s.r.o.V letech 1989 a 2005 externi predndsejici pivovarské-
ho inZenyrstvi na Ustavu kvasné chemie a biochemie VSCHT Praha. (ros)

ZATECKY POLORANY CERVENAK - ZMENY V OBSAHU A SLOZENI
CHMELOVYCH SILIC BEHEM ZPRACOVANI A SKLADOVANI

Ing. FrantiSek Kroupa, PhD.,V. F HUMULUS, s.r.o.

The first hop products were hop cones, and then, to decrease its volu-
me and improve the stability of the brewery-precious substances, the
production focused on pressed hops. Further development led to the
fact that the hop cones (a very non-homogenous material) were pro-
cessed to a product which has a very balanced content of hop resins
and hop essential oils, smaller volume and better yield of brewery-preci-
ous substances during wort boiling. The processing of hops to pressed
hops prevailed in the Czech Republic until 1996.Afterwards, hops were
more and more processed to pellets type 90, and later also into the en-
riched pellets type 45.The processed pellets are then packed in vacuum
aluminum foils which are filled with a mixture of the inert gasses N, and
CO,.The latest trend is to store the harvested hops or hop products in
air-conditioned warehouses at temperatures around 5 °C.

All these technological changes during the processing and storage have,
of course, influenced the content and composition of hop essential oils.
In 2000 — 2007, experiments were executed in which the influence of
the technology of production of hop pellets and the influence of the sto-

Uvod

Prvnim chmelovym produktem byl hlavkovy chmel, poté se z ddvodu
zmen$eni jeho objemu a lepsi stabilité pivovarsky cennych latek preslio
k lisovanému chmelu. Dalsi vyvoj ved| k tomu, aby hlavkovy chmel, ktery
je velmi nehomogennim materialem, se zpracoval do vyrobku, ktery bu-
de mit vyrovnany obsah horkych litek a chmelovych silic, bude mit
mensi objem a lepsi vytéZnost pivovarsky cennych latek pri chmelovaru.
V CR prevladalo zpracovani chmele na lisovany chmel do roku 1996,
pak se zafalo vice uplatiiovat zpracovani chmele na granule typu 90
a pozdéji i na obohacené granule typu 45.Vyrobené granule jsou pak ba-
leny do vakuovanych Al — félii, které jsou plnény smési inertnich plyn(
N, a CO,. Poslednim trendem je skladovani sklizeného chmele, nebo
chmelovych vyrobkd v klimatizovanych skladech pfi teplotich cca 5 °C.

Pouzité metody a metodika pokusu

Vsechny tyto technologické zmény pri zpracovani a skladovani maji sa-
moziejmé vliv na obsah a sloZeni chmelovych silic.V letech 2000 — 2007
probéhly pokusy, pfi kterych se sledoval vliv technologie vyroby chme-
lovych granuli a vliv teploty skladovani na celkovy obsah chmelovych si-
lic, sloZzeni chmelovych silic a zmény sloZeni chmelovych silic. Z divodu



ring temperature on the total content of hop essential oils, composition
of hop essential oils and changes of composition of hop essential oils we-
re monitored.We only list the results from the warehousing experiment
in 2000 here, for the purposes of the limited scope of this article.

We used distillation with water steam under atmospheric air pressure
to determine the quantity of the content of hop essential oils. The indi-
vidual components of the hop essential oil were identified using the me-
thod of gas chromatography with weight detection (GC-MS) (1).

The monitoring included hop cones wrapped in standard packaging di-
rectly by the grower. The chosen bales were divided into two parts.The
first was placed in non air-conditioned (N) and air-conditioned (K), and
the second was processed to pellets type 90 (October 2000). The pel-
lets for the experiment were especially packed in 3 kg aluminum bags
with inert atmosphere and placed in the warehouses. The sample pic-
king started in October 2000 and was repeated approximately each
month until September 2001.

The collected samples were monitored for the following indicators: The
volume of oil in the sample and composition of hop essential oils, inclu-
ding the oxidation products of hop essential oils.

The total content and changes of the composition of hop essential oils in hops
when processing to pellets type 90 and 45.

When comparing the content of hop essential oils in hop cones and hop
pellets type 90 made from it, we found out that the granule type 90 con-
tained, on average, 93 % of the original content of the hop essential oils.
When monitoring the processing of hops to granule type 45, we measu-
red the average value for the content of hop essential oils as 160 %.

As far as the composition of the hop essential oils in the hop cones and
hop products is concerned, we can state that the composition of the
hop essential oils changes. Typical representatives are 4 terpenic compo-
nents of hop essential oil which form 70 — 80 % of all hop essential oils.
For example, we can mention processing of Saaz variety (harvest 2000)
to pellets type 90.The process experienced a decrease of myrcene con-
tent (in case of 2000 harvest) from 41.90 % rel. to 18.54 %, increase of
caryophyllene content from 4.50 % to 7.51 % rel., increase of humulene
content from 16.80 % to 29.99 % rel. (i.e. |78 % of the original content)
and increase on farnesene content from 12.00 % to 16.51 % (i.e. 138 %).

From the assessment of the content of the hop essential oils, it is obvi-
ous that, regarding the stability of hops oil, the most convenient is the
option when the hops are placed in an air-conditioned warehouse. Figu-
re | shows the contents of the hop essential oils in ZPC in hop cones,

Graph |
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rozsahu ¢lanku se zde uvadi vysledky pouze ze skladovaciho pokusu
v roce 2000.

Pro kvantitativni stanoveni obsahu chmelovych silic bylo pouZito destila-
ce s vodni parou za atmosférického tlaku vzduchu. Identifikace jednotli-
vych sloZzek chmelové silice byla provedena metodou plynové chroma-
tografie s hmotnostni detekci (GC — MS) (1).

Schéma pokusu v roce 2000

Do sledovani byl zarfazen hlavkovy chmel, ktery byl zabalen v péstitel-
ském baleni (balotu) pFimo u péstitele.Vybrané baloty byly rozdéleny na
dvé &asti. Prvni ¢ast byla umisténa v neklimatizovaném (N) a klimatizo-
vaném skladu (K), druha €&ast baleni chmele byla sou¢asné zpracovana na
granule typu 90 (Fijen 2000). Granule pro pokus byly specialné baleny
do 3 kg Al — sackd s inertni atmosférou a umistény v prislusnych skla-
dech. S odbéry vzorki se zacalo v Fijnu 2000 a pak se zhruba po mésici
opakovaly az do zaFi roku 2001.

U odebranych vzorku byly sledovany tyto ukazatele: objem silice ve vzorku
a sloZeni chmelovych silic, véetné oxidacnich produktd chmelovych silic.

Vysledky a diskuse
Celkovy obsah a zmény sloZeni chmelovych silic u chmele pfi zpracovdni na
granule typu 90 a 45

PFi porovnavani obsahu chmelovych silic v hlavkovém chmelu a z ného
vyrobenych granuli typu 90 bylo zji$téno, Ze granule typu 90 obsahuji
v priméru 93 % plvodniho obsahu chmelovych silic. PFi sledovani zpra-
covani chmele na granule typu 45 byla namérena primérna hodnota pro
obsah chmelovych silic 160 %.

Pokud se tyka sloZeni chmelovych silic u hlavkového chmele a chmelo-
vych vyrobkl, miZzeme konstatovat, Ze sloZzeni chmelovych silic se méni.
Typickymi predstaviteli jsou 4 terpenické slozky chmelové silice, které
tvori 70 — 80 % veskerych chmelovych silic. Pro priklad Ize uvést zpra-
covani ZPC (sklizefi 2000) na granule 90. Zde dochézelo ke sniZovani
obsahu myrcenu (v pripadé sklizné 2000) ze 41,90 % rel. na 18,54 %,
zvySovani obsahu karyofylenu ze 4,50 % na 7,51 % rel, zvySovani obsahu
humulenu ze 16,80 % na 29,99 % rel. (tj. 178 % pivodniho obsahu)
a zvySovani obsahu farnesenu ze 12,00 % na 16,51 % (tj. 138 %).

Skladovdni 2000

Z hodnoceni obsahu chmelovych silic vyplyva, Ze z hlediska stability
chmelovych silic je nejvyhodnéjsi varianta, kdy se chmel umisti do klima-
tizovaného skladu. Na obrazku | mGZeme vidét obsahy chmelovych silic
u ZPC v hlavkovém chmelu, v &erstvé vyrobenych granulich a nasledn&
po roce skladovani v klimatizovaném a neklimatizovaném skladu.

Je zde velmi dobre vidét pribéh a chovani chmelovych silic béhem skla-
dovani. NapF. u hlavkového chmele ZPC byl pokles po | roce skladovéni

Obrazek | Zmény obsahu chmelovych silic b&hem starnuti chmele ZPC (hlavky x granule 90) v ml/100 g chmele

0,50

0,40

0,30

0,20

0,10

0,00

ZPC - hlavky (Gerstvé) ZPC€ - po 1roce N

ZPC - po 1 roce K

ZPC - granule (&erstvé) ZPC —po 1roce N ZPC - po 1 roce K

Saaz-cones (fresh) Saaz — after | year Saaz (N) Saaz — after | year (K) Saaz — pellets (fresh) Saaz — after | year (N) Saaz — after | year (K)



CESKY CHMEL

in freshly made pellets and subsequently after one year of storage in air-
conditioned and non air-conditioned warehouses.

It shows the course and behavior of the hop essential oils during the sto-
rage very well. E.g., in case of the Saaz hop cones, the drop was, after |
year of storing, almost 48.8 % of hop essential oils (in case of non air-con-
ditioned warehouse) and 30 % (in case of air-conditioned warehouse). The
drop was much softer in case of the pellets type 90.The pellets located in
the non air-conditioned warehouse lost only 23 % of its hop essential oils,
unlike the granules in the air-conditioned, where no losses were detected.

Also, the composition of the hop essential oils in hop cones and granu-
lated hops changed — see fig. 2.

Some of these changes were very pronounced. In Saaz (hop cones), the
content of myrcene dropped from 41.9 % to 3.43 % (to 8.2 % of the
original condition in case of non air-conditioned warehouse) and to
17.73 % in the air-conditioned warehouse (to 42.3 % of the original
condition). In the case of pellets, the myrcene content dropped from
18.54 % to 9.22 % rel. (which is 49.7 % of the original condition), resp.
to 15.64 % (i.e. 84.4 % of the original condition). In the case of caryop-
hyllene, the content in hop cones dropped from 4.5 % to 2.12 % (to
47.1 % of the original value in non air-conditioned warehouse) and to
3.43 % in air-conditioned warehouse (i.e. 76.2 % of the original value).
The following changes were observed in the pellets: The content rema-
ined at approximately the same value in the cases of the non air-conditi-
oned warehouse — originally, the content was 7.51 % after one year 7.67
% rel. In case of the air-conditioned warehouse, the content of caryop-
hyllene 8.49 % rel. (i.e. 113.0 % of the original value). The following was
learned regarding humulene: The humulene content in hop cones loca-
ted in the non air-conditioned warehouse dropped from 16.8 % to 9.41
% rel. (i.e. 56 % of the original value) and in the air-conditioned ware-
house only 12.33 % (i.e. 73.4 % of the original value). In the case of pel-
lets, the decrement was 24.7% in the case of the non air-conditioned
warehouse and 20.9 % in the case of the air-conditioned warehouse. In
case of farnesene, the hop cones saw a decrease from 12.0 % to 1.43 %
rel. (i.e. only 11.9 % of the original value, in the non air-conditioned wa-
rehouse) and to 6.94 % rel. (i.e. 57.8 % of the original value, in the air-
conditioned warehouse). This confirmed the high instability of farnesene
sesquiterpen published already by Tressl (2). While bergamotene is rela-
tively stable, in case of farnesene, there was a dramatic drop, even at
storing temperature 0 °C. Other sesquiterpens, despite that it is known
that they are easily subject to auto-oxidation, proved to have much bet-
ter stability.

The stored pellets went through a similar course as the hop cones, but
the changes were not so significant — see fig. 2. The farnesene content
dropped from 16.51 % to 8.86 % (i.e. 53.7 % of the original value, in the
non air-conditioned warehouse) and to 15.80 % rel. (i.e. 95.7 % of the
original value, in the air-conditioned warehouse).

Graph |

témér 48,8 % chmelovych silic (u neklimatizovaného skladu) a 30 % (u
klimatizovaného). Daleko mirng&jsi pokles byl v pripadé granuli 90. Gra-
nule umisténé v neklimatizovaném skladu ztratily pouze 23 % svych
chmelovych silic, zatimco u granuli v klimatizovaném skladu nebyly zjis-
tény Zadné ztraty.

SloZeni chmelovych silic u hlavkového a granulovaného chmele, viz obra-
zek 2, se také ménilo.

N&které tyto zmény byly velmi markantni. U Zateckého poloraného
&erveiaku ZPC (hlavky) poklesl obsah myrcenu ze 41,9 % na 3,43 % (na
82 % plvodniho stavu v pripadé neklimatizovaného skladu) a na
17,73 % v klimatizovaném skladu (na 42,3 % pavodniho stavu). U granuli
byl pokles myrcenu z 18,54 % na 9,22 % rel. (coz je 49,7 % priivodniho
stavu), resp. na 15,64 % (tj. 84,4 % ptvodniho stavu).V pripadé karyofyle-
nu v hlavkach, jeho obsah poklesl ze 4,50 % na 2,12 % (na 47,1 % pav.
hodnoty v neklimatizovaném skladu) a na 3,43 % v klimatizovaném skla-
du (tj. 76,2 % puv. hodnoty). U granuli byly pozorovany nasledujici zmény.
Obsah zlstal priblizné na stejné hodnoté v pripadé neklimatizovaného
skladu — pGvodné byl obsah 7,51 % po | roce 7,67 % rel. U klimatizova-
ného skladu byl obsah karyofylenu 8,49 % rel. (tj. 113,0 % ptivodniho
stavu). U humulenu byl nalezen tento pribéh: obsah humulenu v hlavko-
vém chmelu umisténém v neklimatizovaném skladu klesl z 16,80 % na
9,41 % rel. (tj. 56 % plvodniho obsahu) a v klimatizovaném skladu pouze
12,33 % (tj. 73,4 % ptvodniho obsahu).V pripadé granuli byl Gbytek 24,7
% u neklimatizovaného skladu a 20,9 % u klimatizovaného skladu. U far-
nesenu byl u hlavkového chmele po roce skladovani pokles z 12,0 % na
1,43 % rel. (tj. pouze 11,9 % plvodniho stavu, v neklimatizovaném skla-
du) a na 6,94 % rel. (tj. 57,8 % pivodniho obsahu, v klimatizovaném skla-
du). Potvrdila se tak vysoka nestabilita seskviterpenu farnesenu, kterou
publikoval jiz Tressl (2). Zatimco bergamoten je relativné stabilni, u far-
nesenu dochazelo k drastickému poklesu, dokonce i pFi teplotach skla-
dovani 0 °C. Ostatni seskviterpeny, pfestoZe je o nich zndmo, Ze podlé-
haji snadno autooxidaci, prokazaly daleko vyssi stabilitu.

U skladovanych granuli byl podobny pribéh jako u hlavkového chmele,
ale zmény nebyly tak vyrazné — viz obrazek 2. Obsah farnesenu klesl
z 16,51 % na 8,86 % (tj. 53,7 % plivodniho stavu, u neklimatizovaného
skladu) a na 15,80 % rel. (tj. 95,7 % plvodniho stavu, u klimatizovaného
skladu).

Podobny pribéh ma i obsah oxidovanych slouéenin (karyofylen oxidu
a humulen epoxidu), varianty umisténé v neklimatizovaném skladu, mély
vzdy vyssi nardst néz u klimatizovanych skladd. U hlavek byl zjistén na-
rist oxidovanych sloucenin 165 % (u neklimatizovaného skladu) a 195 %
rel. (u klimatizovaného skladu), coz bylo neodekavané. Zde se pravdépo-
dobné v plném rozsahu projevila nevyhoda hlavkového chmele — jeho
$patna homogenita. Odbér vzorki z rliznych casti balotu mize dat i od-
lisné hodnoty, proto je vidy dileZité vyvzorkovat takovéto baleni z né-
kolika trovni balotu a dobre promichat. U granulovaného chmele uz byl

Obrazek 2 Zmény slozeni chmelovych silic béhem skladovani ZPC (hlavky x granule 90) v % rel.
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Also, the oxidized compounds have the similar course (caryophyllene
oxide and humulene epoxide); the variants located in the non air-condi-
tioned warehouse always had a higher increase than in the case of the
air-conditioned warehouses. In case of hop cones, the increase of oxidi-
zed compounds was 165 % (in the non air-conditioned warehouse) and
195 % rel. (in the air-conditioned warehouse), which was unexpected.
This probably showed, to its full extent, the disadvantage of the hop co-
nes — its bad homogeneity. The sample collection from various parts of
the packaging can result in different values; therefore, it is always impor-
tant to sample such packaging from several levels and mix well. The
course, in the case of the granulated hop, was already expected. The pel-
lets located in the air-conditioned warehouse did not show any growth
of oxidized compounds, whereas the pellets located in the non air-con-
ditioned warehouse showed growth of such substances by 187.9 % rel.
How big the changes in composition of hop essential oils can be is do-
cumented also by GC-MS chromatogram on figure 3.

|. Processing the hop cones into pellets results in a decrease in content
of hop essential oils in the pellets. The pellets type 90 contain, on ave-
rage, 94 % of the original content of oils, the enriched pellets type 45
contain, on average, 160 % of the original content of hop essential
oils. Also, the composition of the hop essential oils changes during
hop granulation — the content of myrcene is decreasing and the con-
tent of sesquiterpens is increasing (caryophyllene, humulene and far-
nesene).

2.We have proven the unquestionable positive influence of hops pro-
cessing on the stability of the hop aromatic substances.The best stabi-
lity of hop essential oils was proven in the case of pellets located in
the air-conditioned warehouse. In case of the pressed hops, the drop
was, after | year of storing, almost 48.8 % of hop essential oils (in the
case of the non air-conditioned warehouse) and 30 % (in the case of
the air-conditioned warehouse). The drop was much softer in case of
the pellets type 90.The pellets located in the non air-conditioned wa-
rehouse lost only 23 % of their hop essential oils, unlike the pellets in
the air-conditioned warehouse, where no losses were detected.

3. Sesquiterpen farnesene is a very unstable compound. In case of sto-
ring in unfavorable conditions (harvest 2000, | year of storing in the
non air-conditioned warehouse), its content dropped to | 1.9 % of its
original value (from 12.00 % rel.to 1.43 %).

4.In case of bad conditions of processing (e.g. insufficient cooling of gra-
nulator) or warehousing, an increase in oxidizing products of hop es-
sential oils may occur. The main oxidizing products of the oxidizing
are caryophyllene oxide and humulene epoxide.

|.Kroupa F: Objective characteristics of hop aroma of Czech hops and
hop products, Dissertation thesis,VSCHT Prague, 2007
2.Tressl R. et al.:J. Agric. Food Chem., 1978, 26, 1426

CESKY CHMEL

ocekavany pribéh. Granule umisténé v klimatizovaném skladu nevyka-
zovaly Zadny narast oxidovanych slouéenin, zatimco granule umisténé
v neklimatizovaném skladu vykazovaly nartst téchto latek o 187,9 % rel..
Jak velké jsou zmény ve sloZeni chmelovych silic dokumentuje GC-MS
chromatogram na obrazku 3.

Zavér

. Zpracovani hlavkového chmele na granule mé za nasledek snizeni ob-
sahu chmelovych silic v granulich. Granule typu 90 obsahuji v primé-
ru 94 % pavodniho obsahu silic, obohacené granule typu 45 obsahuiji
v praméru 160 % pivodniho obsahu chmelovych silic. Pfi granulaci
chmele se rovnéz méni slozeni chmelovych silic — klesa obsah myrce-
nu a stoupa obsah seskviterpent (karyofylenu, humulenu a farnesenu).

2.Byl prokazan jednozna¢né kladny vliv zpracovani chmele na stabilitu
aromatickych latek chmele. Nejlepsi stabilita chmelovych silic byla
prokazana u granuli umisténych v klimatizovaném skladu. U lisované-
ho chmele byl pokles po | roce skladovani témér 48,8 % chmelovych
silic (u neklimatizovaného skladu) a 30 % (u klimatizovaného). Daleko
mirnéjsi pokles byl v pripadé granuli 90. Granule umisténé v neklimati-
zovaném skladu ztratily pouze 23 % svych chmelovych silic, zatimco

u granuli v klimatizovaném skladu nebyly zjiStény témér zadné ztraty.

3. Seskviterpen farnesen je velice nestabilni slou¢enina. Pri skladovani za
nepfiznivych podminek (sklizefi 2000, | rok skladovani v neklimatizo-
vaném skladu) jeho obsah klesl az na 11,9 % jeho pivodni hodnoty
(ze 12,00 % rel.na 1,43 %).

4. Pri $patnych podminkach zpracovani (napf. nedostateéné chlazeni gra-
nulatoru) nebo skladovani mize dochazet ke zvySeni oxidacnich pro-
duktl chmelovych silic. Hlavnimi oxidaénimi produkty oxidace jsou
karyofylen oxid a humulen epoxidy.

Literatura:

I.Kroupa F: Objektivni charakteristika chmelového aroma ceskych
chmel(i a chmelovych vyrobka, Disertaéni prace,VSCHT Praha, 2007

2.Tressl R. et al.: . Agric. Food Chem., 1978, 26, 1426
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— red color — Saaz hop cones (harvest 2000) stored in the non air-conditioned warehouse (approx. after one year of ware-
housing), the oil content 0.22 ml/100g oh hops, black color — Saaz pellets (harvest 2000) stored in the non air-conditioned warehouse (approx. after

one year of warehousing), oils content 0.38 ml/100g of hops

Obrazek 3 GC-MS chromatogram zmén chmelovych silic ZP€ b&hem skladovani (z divodu délky chromatogramu rozdé&leny na
3 &asti) — Cervena barva — hlavkovy ZPC (sklizefi 2000) skladovany v neklimatizovaném skladu (cca po roce skladovani), objem silic 0,22 ml/100g
chmele, &erna barva — granule ZPC (sklizefi 2000) skladované v neklimatizovaném skladu (cca po roce skladovani), objem silic 0,38 ml/100g chmele
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Zatecka chmela¥ska oblast

Ustécka chmelaiska oblast

Trsicka chmela¥ska oblast

CHMEL V CESKE REPUBLICE

Hops are grown in three hop growing region in the Czech Republic:

V Ceské republice se chmel péstuje ve ti‘ech chmela¥skych oblastech:

- \‘A "
LITOMERICE "
Auscha /
\ JATEC MELNIK \
] Saaz \ ) )
\,  RAKOVNIK PRAHA 4
Tirschitz \ .
OLOMOUC TRSICE
N\
- BRNO
™

Plocha chmele v hektarech podle oblasti a odrid (2008)

VARIFTY | REGION _ SAAZ {\'US'CHA TIRS?HITZ S:ZEC’H REPUBLIC
ODRUDA / OBLAST ZATECKO USTECKO TRSICE CESKA REPUBLIKA
ZATECKY POLsoARIZZNY CERVENAK 3562 >37 >79 4738
SLADEK 172 8 59 239
PREMIANT 149 44 74 267
AGNUS 52 0 0 52
TOTAL ACREAGE /| CELKOVA PLOCHA 3953 663 719 5335

Vyvoj produkce a ploch 1998 - 2007

YEAR ACREAGE (HA) PRODUCTION (T) AVERAGEYIELD (T/HA)
ROK PLOCHA (HA) PRODUKCE (T) PRUMERNY VYNOS (T/HA)
1998 5657 4930 0,87
1999 5991 6453 1,08
2000 6095 4865 0,80
2001 6075 6621 1,09
2002 5968 6442 1,08
2003 5942 5527 093
2004 5838 6311 1,08
2005 5672 7831 1,38
2006 5414 5453 1,01
2007 5389 5631 1,04

SourcelZdroj: Central Institute for Supervising and Testing in Agriculture / Ustfedni kontrolni a zkusebni dstav zemé&dglsky.




Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
B-bitter acids (% w/w)
o/ ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)
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CZECH HOP VARIETIES
CESKE ODRUDY CHMELE

Ing.Vladimir Nesvadba, PhD,, Ing. Karel Krofta, PhD., Hop Research Institute Co., Ltd./ Chmelarsky institut, s.r. o.

SAAZ | ZATECKY POLORANY CERVENAK

Basic characteristics

Pedigree: clonal selection in original hops
within Saaz and Auscha regions,
it is grown in nine clones

Lucan (1941), Blato (1952),
Osvald’s clone 31(1952),
Osvald’s clone 72 (1952),
Osvald’s clone | 14 (1952),
Sirem(1969), Zlatan (1976),
Podlesak (1989), Blsanka (1993)
genuine, delicate

122-128 days

Registered:

Aroma:
Ripening time:

Zakladni charakteristika

Pavod: klonova selekce v plvodnich porostech
v Zatecké a Ugt&cké oblasti,

je péstovan v deviti klonech
Lucan (1941), Blato(1952),
Osvalduv klon 31 (1952),
Osvaldav klon 72 (1952),
Osvaldav klon 114 (1952),
Sitem(1969), Zlatan (1976),
Podlesak (1989), Blanka (1993)
pravé, jemné chmelové
122-128 dni

Registrace:

Aroma:
Vegetacni doba:

Chmelové pryskyfice

celkové pryskyfice (% hm.) 13-20
a-horké kyseliny (% hm.) 3,0-6,0
B-horkeé kyseliny (% hm.) 45-80
pomér o/f 0,60 — 0,90
kohumulon (% rel.) 23 -26
kolupulon (% rel.) 39-43
Chmelové polyfenoly

celkové polyfenoly (% hm.) 4,5-6,0
xanthohumol (% hm.) 4,5-6,0

Essential oils

Chmelové silice

total oil (% w/w) hmotnost silic (% hm.) 04-1,0
myrcene (% rel.) myrcen (% rel.) 25-40
linalool (% rel.) linalool (% rel.) 04-08
2-undecanone (% rel.) 2-undekanon (% rel.) 0,3-08
methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 09-15
[-caryophyllene (% rel.) B-karyofylen (% rel.) 6-9

a-humulene (% rel.) a-humulen (% rel.) 15-25
B-farnesene (% rel.) B-farnesen (% rel.) 14-20
selinenes (% rel.) selineny (% rel.) 05-15

Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
[B-bitter acids (% w/w)
a/f ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

Basic characteristics

Zakladni charakteristika

Pedigree: selection from hybrid Pavod: vybér z hybridniho potomstva
progenies of varieties odridy Northern Brewer
Northern Brewer and Saaz a Zateckého poloraného Zerveiidku

Registered: 1994 Registrace: 1994

Aroma: delicate, pleasant Aroma: jemné, chmelové

Ripening time:  133-140 days

Chmelové pryskyfice

celkové pryskyfice (% hm.) 17 -24
a-horké kyseliny (% hm.) 40-8,0
B-horkeé kyseliny (% hm.) 35-80
pomér o/f 0,70 - 1,30
kohumulon (% rel.) 25 -3l
kolupulon (% rel.) 45 - 51
Chmelové polyfenoly

celkové polyfenoly (% hm.) 3,0-4,0
xanthohumol (% hm.) 0,50 - 0,75

Vegetacni doba:

Essential oils

133-140 dni

Chmelové silice

total oil (% w/w) hmotnost silic (% hm.) 1,0-2,0
myrcene (% rel.) myrcen (% rel.) 40 - 50
linalool (% rel.) linalool (% rel.) 0,2-0,4
2-undecanone (% rel.) 2-undekanon (% rel.) 1,0-2,0
methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 1,0-2,0
[B-caryophyllene (%rel.) B-karyofylen (% rel.) 8-13

a-humulene (% rel.) a-humulen (% rel.) 20-30
B-farnesene (% rel.) B-farnesen (% rel.) <l,0

selinenes (% rel.) selineny (% rel.) 05-15
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Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
B-bitter acids (% w/w)
o/ ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

Hop resins

total resins (% w/w)
a-bitter acids (% w/w)
B-bitter acids (% w/w)
alf ratio
cohumulone (% rel.)
colupulone (% rel.)

Hop polyphenols
total polyphenols (% w/w)
xanthohumol (% w/w)

CZECH HOP VARIETIES
CESKE ODRUDY CHMELE

Ing.Vladimir Nesvadba, PhD,, Ing. Karel Krofta, PhD., Hop Research Institute Co., Ltd./ Chmelarsky institut, s.r. o.

Basic characteristics

Zakladni charakteristika

Pedigree: selection from hybrid Pavod:
progenies of Saaz variety
in an inzucht line
and other breeding material
Registered: 1996 Registrace:
Aroma: mild and pleasant Aroma:

Ripening time:  128-134 days

Chmelové pryskyfice
celkové pryskyfice (% hm.)

B-horké kyseliny (% hm.)
pomér o/f

kohumulon (% rel.)
kolupulon (% rel.)

Chmelové polyfenoly

celkové polyfenoly (% hm.)
xanthohumol (% hm.)

Basic characteristics

19 -25
a-horké kyseliny (% hm.) 7-11
3,5-6,0
1,70 - 2,30
18-23
39-44

3,0-40
03-05

Vegetacni doba:

Essential oils

total oil (% w/w)

myrcene (% rel.)

linalool (% rel.)
2-undecanone (% rel.)
methyl-4-decenoate (% rel.)
[-caryophyllene (% rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
selinenes (% rel.)

vybér z hybridniho potomstva

krizeni inzuchtni linie

PREMIANT

Zateckého poloraného &ervefiaku
a dalsiho Slechtitelského materialu

1996
chmelové, prijemné

128-134 dni

Chmelové silice
hmotnost silic (% hm.)
myrcen (% rel.)

linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
B-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen (% rel.)
selineny (% rel.)

Zakladni charakteristika
vybér z hybridniho potomstva odrid
Sladek, Bor, Zateck)" polorany cervenak,
Northern Brewer, Fuggle a dalSiho

Pedigree: selection from hybrid Pivod:
progenies of Sladek, Bor, Saaz,
Northern Brewer, Fuggle varieties
and other breeding material
Registered: 2001 Registrace:
Aroma: hoppy, strong, spicy Aroma:

Ripening time:  132-138 days

Chmelové pryskyfice
celkové pryskyfice (% hm.)
a-horké kyseliny (% hm.)

pomér o/f
kohumulon (% rel.)
kolupulon (% rel.)

Chmelové polyfenoly
celkové polyfenoly (% hm.)
xanthohumol (% hm.)

26 — 32
I1-15
B-horké kyseliny (% hm.) 5-8
1,90 — 2,60
29 - 38
51 -59

25-35
0,80-1,10

Vegetacni doba:

Essential oils

total oil (% w/w)

myrcene (% rel.)

linalool (% rel.)
2-undecanone (% rel.)
methyl-4-decenoate (% rel.)
[-caryophyllene (%rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
selinenes (% rel.)

Slechtitelského materialu
2001
chmelova, siln, koFenita

132-138 dni

Chmelové silice
hmotnost silic (% hm.)
myrcen (% rel.)

linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
B-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen (% rel.)
selineny (% rel.)

1,0-2,0
35-45
04-1,0
07-1,5
1,0-1,7
7-13
25-35
-3
05-15

2,0-3,0
40 -55
04-08
12-1,6
1,6 -2,1
9-13
I15-22
<0,2
-3
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CZECH HOP VARIETIES
CESKE ODRUDY CHMELE

Ing.Vladimir Nesvadba, PhD,, Ing. Karel Krofta, PhD., Hop Research Institute Co., Ltd./ Chmelarsky institut, s.r. o.

Basic characteristics Zakladni charakteristika

Pedigree: multiple crossing Pavod: nékolikanasobny kFizenec
of varieties Bor, Saaz Boru, Zateckého poloraného &ervenaku
and Northern Brewer a Northern Brewer

Registered: 2007 Registrace: 2007

Aroma: harsh, spicy Aroma: hrubg, kofenité

Ripening time:  134-140 days Vegetaéni doba: 134-140 dni

Hop resins

Chmelové pryskyfice

Essential oils

Chmelové silice

total resins (% w/w) celkové pryskyfice (% hm.) 22 -27 total oil (% w/w) hmotnost silic (% hm.) 1,0-2,0
a-bitter acids (% w/w) a-horké kyseliny (% hm.) 10-14 myrcene (% rel.) myrcen (% rel.) 30-40
B-bitter acids (% w/w) B-horké kyseliny (% hm.) 4-6 linalool (% rel.) linalool (% rel.) 0,30-0,70
o/ ratio pomér o/f 24-34 2-undecanone (% rel.) 2-undekanon (% rel.) 0,50-0,10
cohumulone (% rel.) kohumulon (% rel.) 25-33 methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 0,90 — 1,80
colupulone (% rel.) kolupulon (% rel.) 45 -52 [-caryophyllene (% rel.) B-karyofylen (% rel.) 7-10
a-humulene (% rel.) a-humulen (% rel.) I15-30
Hop polyphenols Chmelové polyfenoly B-farnesene (% rel.) B-farnesen (% rel.) <0,02
total polyphenols (% w/w)  celkové polyfenoly (% hm.) 25-35 selinenes (% rel.) selineny (% rel.) 10-20
xanthohumol (% w/w) xanthohumol (% hm.) 0,45 -10,75
BOR
Basic characteristics Zakladni charakteristika
Pedigree: selection in hybrid progenies Pavod: vybér z hybridniho potomstva
of Northern Brewer variety odridy Northern Brewer
after a gama radiation treatment po ozareni v gama poli

Registered: 1994 Registrace: 1994

Aroma: mild and pleasant Aroma: chmelové, prijemné

Ripening time:  130-135 days Vegetaéni doba: 130-135 dni
Hop resins Chmelové pryskyfice Essential oils Chmelové silice
total resins (% w/w) celkové pryskyfice (% hm.) 18 -25 total oil (% w/w) hmotnost silic (% hm.) 1,0-2,0
a-bitter acids (% w/w) a-horké kyseliny (% hm.) 65-11 myrcene (% rel.) myrcen (% rel.) 40 - 55
[B-bitter acids (% w/w) B-horkeé kyseliny (% hm.) 35-6,0 linalool (% rel.) linalool (% rel.) 0,2-0,4
a/f ratio pomér o/f 1,60 — 2,30 2-undecanone (% rel.) 2-undekanon (% rel.) 05-15
cohumulone (% rel.) kohumulon (% rel.) 22 -27 methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 09-1,7
colupulone (% rel.) kolupulon (% rel.) 43 - 48 [B-caryophyllene (%rel.) B-karyofylen (% rel.) 7-12

a-humulene (% rel.) a-humulen (% rel.) 25-35

Hop polyphenols Chmelové polyfenoly B-farnesene (% rel.) B-farnesen (% rel.) <l,0
total polyphenols (% w/w)  celkové polyfenoly (% hm.) 3,0-4,0 selinenes (% rel.) selineny (% rel.) <l,0
xanthohumol (% w/w) xanthohumol (% hm.) 0,40 — 0,60
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CESKE ODRUDY CHMELE

Ing.Vladimir Nesvadba, PhD,, Ing. Karel Krofta, PhD., Hop Research Institute Co., Ltd./ Chmela¥sky institut, s. r. 0.

Zakladni charakteristika
Pedigree: crossing of variety Premiant Piavod: kriZzenec Premiantu
with Saaz population s Zateckou populaci
and Northern Brewer a Northern Brewer
Registered: 2004 Registrace: 2004
Aroma: spicy Aroma: korFenité
Ripening time: 132 — 138 days Vegetacni doba: 132 — 138 dni
Chmelové pryskyfice Chmelové silice
total resins (% w/w) celkové pryskyfice (% hm.) 22-26 total oil (% w/w) hmotnost silic (% hm.) 1,0-2,0
a-bitter acids (% w/w) a-horké kyseliny (% hm.) 5-8 myrcene (% rel.) myrcen (% rel.) 30-40
B-bitter acids (% w/w) B-horké kyseliny (% hm.) 5-8 linalool (% rel.) linalool (% rel.) 05-1.2
o/ ratio pomér o/f 0,80 - 1,20 2-undecanone (% rel.) 2-undekanon (% rel.) 1,0-2,0
cohumulone (% rel.) kohumulon (% rel.) 17 - 21 methyl-4-decenoate (% rel.) methyl-4-decenoat (% rel.) 1,5-25
colupulone (% rel.) kolupulon (% rel.) 35-40 [-caryophyllene (% rel.) B-karyofylen (% rel.) 7—-11
a-humulene (% rel.) a-humulen (% rel.) 15-25
Chmelové polyfenoly B-farnesene (% rel.) B-farnesen (% rel.) <0,2
total polyphenols (% w/w)  celkové polyfenoly (% hm.) 2,7-35 selinenes (% rel.) selineny (% rel.) 10-15

xanthohumol (% w/w) xanthohumol (% hm.) 04-0,7
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VLIV ODRUDY CHMELE NA ANTIOXIDACNI AKTIVITU
A SENZORICKOU STABILITU PIV

ALEXANDR MIKYSKA!, KAREL KROFTA2 DANUSA HASKOVA!
'Vyzkumny Ustav pivovarsky a sladarsky a.s., Praha, Lipova 15, 120 44 Praha 2 /

Research Institute of Brewing and Malting, PLC, e-mail: mikyska@beerresearch.cz

2Chmelafsky institut, s.r.o., Kadaiiska 2525, 438 46 Zatec /Hop Research Institute Co., Ltd., e-mail: k.krofta@telecom.cz

The antioxidants contained in malt and hops have influence on the de-
celeration of sensory aging of beer. Polyphenol substances are the pri-
mary hop antioxidants. The polyphenol content and the antioxidant acti-
vity of hops depend on the variety. Aroma varieties usually have more
antioxidant activity than bitter varieties (). The influence of the hop va-
riety on the antioxidant activity of wort and beer was examined in ex-
perimental batches with the following varieties: Saaz, Sladek, Premiant,
Angus and Magnum. The research found an important dependence of
the antioxidant activity of wort on hop variety, the values decreased
from Saaz to Magnum.The RADPPH values of beers were lower, by 15
to 30 %, than the values determined for wort; this trend was continuous
throughout the samples. The content of the carbonyls of old taste for-
med from amino-acids and higher alcohols in thermally aged and depo-
sited beers was higher in beers with lower antioxidant activity. The se-
nsory stability of beers hopped by aroma varieties was better than that
of beers hopped by bitter and high-alpha varieties. The results showed
the dependency of sensory stability on hop variety in relationship to an-
tioxidant characteristics and content of polyphenol substance.

Currently, the beer brewing industry uses dozens of hop varieties,
which vary in content and composition of secondary metabolites, not
only the hop resins and essential oils, but also the polyphenol substan-
ces. The key role in the antioxidant activity of hops is played by polyp-
henols; antioxidant characteristics are, therefore, dependent on hop va-
riety. Aroma varieties usually have higher content of polyphenols than
the bitter and high-content (1) varieties. The antioxidants contained in
the brewer’s raw materials have double importance. Partly, they act du-
ring the course of the production and storing of beer as protection aga-
inst the origination of sensory active substances of old taste; partly, they
have favourable influence on health during consumption; the polyphe-
nols are credited for antimutagenic, anticarcinogenic, antimicrobial, anti-
thrombotic and anti-inflammatory effects, furthermore they regulate
blood pressure and glucose levels in blood (2). Sensory aging of beer
and some illnesses have a common cause in the undesirable oxidative
changes caused by free radicals. During wort boiling, a considerable
amount of hop polyphenols are extruded in the form of insoluble tan-
protein complexes. The influence of variety, or more precisely the anti-
oxidant activities, of hops in the antioxidant activity of beer and its se-
nsory aging was studied in semi-operation brewer’s experiments.

A repeating series of batches of 12 % light lager from varieties Saaz, Sla-
dek, Premiant, Agnus and Magnum in the form of pellets type 90 was
prepared in an experimental brewery of VUPS (Beer research institute).
The beer wort was prepared by 2 decoction mashing from malt from
a Czech variety Tolar. Wort boiling took 90 minutes. Hopping was divi-
ded equally into three batches. The first batch was added at the begin-
ning of wort boiling, the second one after 20 minutes and the last 20
minutes before the completion of wort boiling. The primary fermentati-
on took place in cylinder-conical tanks with maximum temperature
+11 °C for 7-9 days.The post-fermentation took place in stainless steel
lager tanks of 200 | volume at temperatures +| to +3 °C for 6 weeks.
The beers were then filtered, filled on the filling machine with evacuati-

Abtrakt

Antioxidanty obsaZzené ve sladu a chmelu maji vliv na zpomaleni senzo-
rického starnuti piva. Hlavnimi antioxidanty chmele jsou polyfenolové
latky. Obsah polyfenold a antioxidaéni aktivita chmele je zavisla na odra-
dé. Aromatické odridy maji zpravidla vysSi antioxidacni aktivitu neZli
odridy horké (I).Vliv odriidy chmele na antioxidacni aktivitu mladin
a piv byl zkoumam v modelovych pokusnych varkich s odridami Zatec-
ky €ervenak, Sladek, Premiant, Agnus a Magnum. Byla zjiSténa vyznamna
zavislost antioxidaéni aktivity mladiny na odridé chmele, hodnoty klesa-
ly od Zateckého Eerveiidku po Magnum. Hodnoty RADPPH piv byly
o 15 az 30 % nizsi nezli hodnoty stanovené u mladin, trend se zachoval.
Obsah skupiny karbonyll staré chuti tvorFenych z aminokyselin a vy3Sich
alkoholtl v tepelné starenych i deponovanych pivech byl vy3si u piv s niz-
$i antioxidacni aktivitou. Senzoricka stabilita piv chmelenych aromaticky-
mi odriddami byla lepsi neZli piv chmelenych horkymi a vysokoobsazny-
mi odradami.Vysledky prokazaly zavislost senzorické stability na odradé
chmele ve vazbé na antioxidacni vlastnosti a obsah polyfenolovych latek.

Uvod

Pivovarsky pramysl v soucasné dobé pouziva desitky trinich odrid
chmele, které se lisi obsahem a sloZenim sekundarnich metabolitd, nej-
en pryskyfic a silic, ale i polyfenolovych latek. Klicovou roli v antioxi-
dacni aktivité chmele hraji polyfenoly, antioxidacni vlastnosti jsou tak
zavislé na odridé chmele Aromatické odridy maji zpravidla vyssi obsah
polyfenolil nezli odridy horké a vysokoobsazné (1). Antioxidanty obsa-
Zené v pivovarskych surovinach maji dvoji vyznam. Jednak pisobi v pri-
béhu vyroby a skladovani piva jako ochrana pred vznikem nezadoucich
senzoricky aktivnich latek staré chuti, jednak maji pri konzumaci piva
pFiznivy vliv na zdravi, polyfenolim jsou prFisuzovany G¢inky antimuta-
dale reguluji krevni tlak a hladinu glukosy v krvi (2). Senzorické starnuti
piva i nékteré nemoci maji spole¢nou pricinu v nezadoucich oxidativ-
nich zménach zplsobenych volnymi radikaly.V pribéhu chmelovaru se
znacna ¢ast chmelovych polyfenoll vylouci ve formé nerozpustnych tri-
slobilkovinnych komplexd. Vliv odridy, respektive antioxidacni aktivity
chmele na antioxida¢ni aktivitu piva a jeho senzorické starnuti byl stu-
dovan v modelovych poloprovoznich pivovarskych pokusech.

Metodika

V pokusném pivovaru VUPS (2 hl) byla pfipravena opakovana série varek
12 % svétlého lezaku z odriid Zatecky polorany Eerveiidk, Sladek, Premi-
ant, Agnus a Magnum ve formé komer¢nich granuli typu 90. Sladina byla
pripravena 2 rmutovym dekokénim postupem ze sladu ceské odriidy Tolar.
Chmelovar trval 90 minut. Chmeleni bylo rozdéleno rovhomérné na tfi
davky. Prvni davka byla pridana na za¢atku chmelovaru, druha po 20 minu-
tach a posledni 20 minut pred ukoncenim chmelovaru. Hlavni kvaSeni bylo
vedeno cylindrokonickych tancich pfi maximalni teploté +11 °C po dobu
7-9 dni. DokvaSovani probihalo v nerezovych lezackych tancich o objemu
200 | pri teplotach +1 aZ +3 °C po dobu 6 tydnu. Hotova piva byla Zfiltro-
vana, plnéna na strojnim plnici s evakuaci a preplnénim lahvi oxidem uhli-
citym do lahvi o objemu 0,5 | a pasterovana v ponorném pasteru.

Antioxidacni aktivita chmell, mladin a piv byla stanovena metodou
s DPPH (3). Metoda je zaloZena na reakci stabilniho volného radikalu
I, 1-diphenyl-2-picryl-hydrazylu (DPPH) s antioxidanty v méFeném vzor-
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on and over-filling the bottles with carbon dioxide in bottles with 0.5 |
volume and pasteurized in submersion pasteurizer.

The antioxidant activity of hops, hopped wort and beer was determi-
ned using the method of DPPH (3).This method is based on the reac-
tion of stable free radicals of I.l-diphenyl-2-picrylhydrazyl (DPPH)
with antioxidants in the measured sample. The antioxidant (antiradi-
cal) activity EPR-RADPPH is expressed as a relative decrease of
DPPH concentration under the determination conditions. The total
polyphenols and flavanoids were determined using the EBC analysis
(4), anthocyanogens, according to Brewer’s-malt analysis (5). Carbonyl
substances (I3 individual substances) in beer were determined using
gas chromatography. Sensory analysis of beer was performed by de-
gustation commissions of VUPS Praha and Hop Research institute in
Zatec. Fresh beers, beers after accelerated thermal aging at 40 °C for
6 days and beers after 3 months of deposition in the dark at 20 °C
were evaluated using order test (in VUPS the lowest score means the
best beer, in CHI it is the other way around) and assessment of the
overall impression using a nine point scale.

A very high value of antioxidant activity and polyphenol substances
was, according to the expectations, determined for the hop variety
Saaz. The values in bitter and high-alpha hops were significantly lower.
The relatively low values of bitter substances and polyphenols were
found in the Sladek hop variety (Table I). The contribution of hops
antioxidants to the antioxidant activity of beer depends on both, the
antioxidant content and the content of bitter substances, and hopping
batch. The balance on the figure | documents the steep drop of the
contribution from aroma to high-alpha hops. The amount of antioxi-
dants when hopping Saaz is comparable with fresh mash.

The antioxidant activity of hopped wort was dependent on hopping
and the hop variety. The RADPPH values of hopped wort dropped
from Saaz to Magnum (fig. 2). The content of the total polyphenols in
hopped wort was the highest in Saaz and dropped from the aroma to
bitter varieties. The content of anthocyanogens was balanced in the
wort hopped by Saaz, Sladek and Premiant varieties; lower values we-
re determined for Agnus and Magnum. The values in wort hopped by
aroma varieties, especially Saaz, were significantly lower than would
correspond to the balance of fresh malt-hopping. A substantial part of
hops anthocyanogens will be extruded during the wort boiling (fig. 3).

The RADPPH values of beers were, by 15 to 30 %, lower than the va-
lues determined for the wort. They had, similar to the case of wort,
trend dropping from Saaz to high-alpha hops.The content of total po-
lyphenols and anthocyanogens between the wort and beer drops as
a result of extruding insoluble tannin-protein complexes.The trend in
the values of polyphenol substances remained the same, the differen-
ce between the beers hopped with aroma and high-alpha hops decre-
ased (table 2).

ku. Antioxidaéni (antiradikalova) aktivita EPR-RADPPH je vyjadrena jako
relativni pokles koncentrace DPPH za podminek stanoveni. Celkové po-
lyfenoly a flavanoidy byly stanoveny dle Analytiky EBC (4), anthokyano-
geny dle Pivovarsko-sladai‘ské analytiky (5). Karbonylové latky (13 jed-
notlivych latek) v pivu byly stanoveny plynovou chromatografii. Senzo-
rickd analyza piv byla provedena degustagnimi komisemi VUPS Praha
i CHI v Zatci. Cerstva piva, piva po urychleném tepelném staFeni pFi
teploté 40 °C po dobu 6 dni a piva po 3 mésicich deponace v temnu pfi
teplot& 20 °C byla hodnocena pofadovym testem (ve VUPS nejnizsi sko-
re znamena nejlépe hodnocené pivo, v CHI je tomu naopak) a hodnoce-
nim celkového dojmu (overall impression) v devitibodové stupnici .

Vysledky a diskuse

Velmi vysoka hodnota antioxidacni aktivity a polyfenolovych latek byla
podle oekavani stanovena pro Zatecky ervefiak. Hodnoty u horkych
a vysokoobsaznych chmeltl byly podstatné nizsi. Relativné nizké hodnoty
horkych latek i polyfenolli byly zjiStény u chmele odridy Sladek, (tab. 1).
Prispévek antioxidanti chmele k antioxidacni aktivité piva je zavisly jak
na obsahu antioxidantd, tak na obsahu horkych latek, davce chmeleni. Bi-
lance na obrazku | dokumentuje strmy pokles prispévku od aromatic-
kych po vysokoobsazné chmele. MnoZstvi antioxidantld pri chmeleni
ZPC je srovnatelné se sladinou.
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Obr. | Antioxida¢ni aktivita chmel( — pfepocet na chmeleni

Antioxidacni aktivita mladin byla zavisla na chmeleni, odridé chmele.
Hodnoty RADPPH mladin klesaly od ZPC po Magnum (obr. 2). Obsah
celkovych polyfenolti v mladinach byl nejvy3si u ZPC a klesal od aroma-
tickych k horkym chmeltim. Obsah anthokyanogent byl u mladin chme-
lenych odriidami ZPC, Slidek a Premiant vyrovnany, nizsi hodnoty byly
stanoveny pro Agnus a Magnum. Hodnoty u mladin chmelenych aroma-
tickymi odrtidami, zejména ZPC byly podstatné nizsi, nezli by odpovida-
lo bilanci sladina-chmeleni. Podstatna ¢ast chmelovych anthokyanogent
se vylouci béhem chmelovaru (obr. 3).

VARIETY / ODRUDA | SAAZ / ZPC | SLADEK PREMIANT AGNUS MAGNUM
AIIA.IIZZEIHA 63‘;"':; i‘i’s\;{ﬁz (% hm.v pav.) 34 37 6,4 10,6 14,1
gg&g&%‘g{ﬂiﬁ%‘g (mglg) 55,2 28,6 322 23,8 244
::Ingﬁ:::gg::i (mg/g) 28,6 12,1 13,74 9,84 12,72
FLAVANOIDS e 59 ; 18 2 266
EPR-RApppy (%) 16,6 9,4 11,4 10,4 10,8
Table |

Tabulka | Vysledky rozboru chmell pro varky (stanoveni ve vyluhu chmele 5g/l)
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Obr. 2 Antioxidacni aktivita EPR-DPPH mladin
(12% dekokéni mladiny)

Agnus Magnum

The carbonyl substances created in beer during storage are the main
cause of sensory aging of beer. These substances are created from fatty
acids or higher alcohols and esters. The third source are sugars (carbo-
nyl furfural). To assess the raw material and technological influences on
creation of carbonyls and sensory aging, the determined markers of car-
bonyls of old taste were divided according to precursors.

2-methylpropanal, 2-methylbutanal, 3-methylbutanal, benzaldehyde and
phenylacetaldehyde were filed in group | —*“carbonyls from amino-acids
and higher alcohols” t-2-nonenal, t-buthenal, hexanal, heptanal a oktanal
were filed in group 2 — ,,carbonyls from fatty acids*".

The content of carbonyls of group |, in the thermally aged beers depo-
sited for 3 months, corresponded with the values of the antioxidant ac-
tivity EPR-DPPH; in the case of beers hopped with aroma varieties, it
was higher than in the case of beers hopped with bitter hops. For the
content of carbonyls of group 2, there was no obvious dependence on
hopping (figure 4).
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Obr. 3 Polyfenolové latky v mladiné

Hodnoty RADPPH piv byly o 15 az 30 % nizsi neZli hodnoty stanovené
u mladin. Mé&ly obdobné& jako u mladin klesajici trend od ZPC po vyso-
koobsazné chmele. Obsah celkovych polyfenol a anthokyanogent mezi
mladinou a pivem klesa v dasledku vylouceni nerozpustnych tfislobilko-
vinnych komplext. Trend v hodnotach polyfenolovych latek se zachoval,
rozdily mezi pivy chmelenymi aromatickymi a vysokoobsaznymi chmely
se zmensily (tab. 2).

Karbonylové latky, které vznikaji v pivu v pribéhu skladovani, jsou hlavni
pricinou senzorického starnuti piva. Tyto latky vznikaji z mastnych kyse-
lin nebo z vysSich alkoholt a esterl. Tretim zdrojem jsou sacharidy (kar-
bonyl furfural). Pro hodnoceni surovinovych a technologickych vlivi na
tvorbu karbonylli a senzorické starnuti byly rozdéleny stanovované mar-
kery karbonylil staré chuti podle prekurzort.

Do skupiny | —,karbonyly z aminokyselin a vysSich alkohold byly zara-
zeny 2-metylpropanal, 2-metylbutanal, 3-metylbutanal, benzaldehyd a fe-
nylacetaldehyd.

VARIETY / ODRUDA SAAZ | ZPC SLADEK PREMIANT AGNUS MAGNUM
EPR - RADgppy (%) 76 71 63 54 50
TOTAL POLYPHENOLS
CELKOVE POLYFENOLY (mg/l) 201 197 160 135 130
IA\:I:gEI::gg:hb:i (mg/l) 358 33,8 34,2 29,5 31,8
Table 2 | Tabulka 2 Vysledky rozboru piv
FRESH BEER AGED BEERS OLD BEERS
(1l EVALUATORS) / (1l EVALUATORS) / (1l EVALUATORS) /
VARIETY / CERSTVA PIVA PO STOCENI STARENA PIVA STARA PIVA
ODRUDA (11 HODNOTITELU) (11 HODNOTITELU) (11 HODNOTITELU)
TOTAL / RANK / TOTAL / RANK / TOTAL / RANK /
SOUCET PORADI | UMISTENI | SOUCET PORADI | UMISTENI [ SOUCET PORADI | UMISTENI
SAAZ | ZATECKY 16 I 14 . 12 I
SLADEK 30 3. 26 2. 24 2.
PREMIANT 36 4. 28 3. 36 4.
AGNUS 29 2. 43 4. 30 3.
MAGNUM 54 5. 54 5. 47 5

Table 3

Tabulka 3 Vysledky senzorického hodnoceni piv komisi VUPS Praha
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Obr. 4 Karbonyly v pivu deponovaném 3 mésice

Sladek Premiant Agnus Magnum

The results of the sensory analysis are listed in tables 3 and 4.The VUPS
commission evaluated the best sensory quality and the stability of beers
hopped with the Saaz variety; the worst was the quality of beers hop-
ped with the Magnum variety. When evaluating fresh and deposited beer,
the varieties Agnus and Sladek placed in the second and the third places
with almost the same score. The evaluation of the Hop Research Insti-
tute commission was similar. The sensory stability of beers hopped by
aroma varieties was better then of beers hopped by bitter and high-al-
pha varieties. The results of the experimental batches showed the de-
pendence of sensory stability on hop variety in relation to antioxidant
characteristics and content of polyphenol substances.

The RADPPH values of wort correlate on the 95 % probability level
with sensory quality of fresh, thermally aged and deposited beer; the se-
nsory quality of beer was better in the case of the beers with higher an-
tioxidant activity (Table 5). A conclusive relationship to the content of
carbonyls in the deposited beer was found for the values of ESR-DPPH.

|. We have proven a significant dependence of the antioxidant activity of
wort on hops variety, the values dropped from aroma varieties to
high-alpha varieties, from Saaz to Magnum.

2. The antioxidant values of beers were, by 15 to 30 %, lower than the
values determined for wort, the trend remained the same.

3. The content of the carbonyls of old taste formed from amino-acids
and higher alcohols in thermally aged and deposited beers was higher
in beers with lower antioxidant activity.

Do skupiny 2 — ,,karbonyly z mastnych kyselin“byly zaFazeny t-2-nonenal,
t-butenal, hexanal, heptanal a oktanal.

Obsah karbonylli skupiny | v tepelné starenych i pivech deponovanych
3 mésice korespondoval s hodnotami antioxidaéni aktivity EPR-DPPH,
u piv chmelenych aromatickymi odrtidami byl vyssi nezli u piv chmele-
nych horkymi chmely. Pro obsah karbonyli skupiny 2 nebyla patrna zavi-
slost na chmeleni (obr 4).

Vysledky senzorické analyzy jsou uvedeny v tabulkich 3 a 4. Komisi
VUPS byla nejlépe hodnocena senzoricka kvalita i stabilita piv chmele-
nych Zateckym Eerveiidkem, nejhiife pak kvalita piv chmelenych odri-
dou Magnum. PFi hodnoceni erstvého a deponovaného piva se na dru-
hém a tretim misté umistily odrady Agnus a Sladek s prakticky stejnym
skore. Hodnoceni komisi CHI bylo obdobné. Senzoricka stabilita piv
chmelenych aromatickymi odrGidami byla lepsi nezli piv chmelenych hor-
kymi a vysokoobsaznymi odrtidami.Vysledky pokusnych varek prokazaly
zavislost senzorické stability na odriidé chmele ve vazbé na antioxid¢ni
vlastnosti a obsah polyfenolovych latek.

Hodnoty RADPPH mladin korelovaly na hladiné pravdépodobnosti 95 %
se senzorickou kvalitou Cerstvych, tepelné starfenych i deponovanych piv,
senzoricka kvalita piv byla lepsi u piv s vyssi antioxida¢ni aktivitou (Ta-
bulka 5). Pro hodnoty ESR-DPPH byl nalezen i prikazny vztah k obsahu
karbonyli v deponovaném pivu

Zavéry

|. Byla prokazana vyznamna zavislost antioxidacni aktivity mladiny na od-
ridé chmele, hodnoty klesaly od aromatickych odrid po odridy vy-
sokoobsazné, od Zateckého &ervefidku po Magnum.

2. Hodnoty antioxidacni aktivity piv byly o 15 az 30 % nizsi nezli hodno-
ty stanovené u mladin, trend se zachoval.

3. Obsah skupiny karbonylid staré chuti tvorenych z aminokyselin a vys-
Sich alkoholt v tepelné starenych i deponovanych pivech byl vyssi u piv
s nizsi antioxidacni aktivitou.

4. Senzoricka stabilita piv chmelenych aromatickymi odriidami byla lepsi
nezli piv chmelenych horkymi a vysokoobsaznymi odridami.

5. Vysledky prokazaly zavislost senzorické stability piva na odriidé chme-
le ve vazbé na antioxida¢ni vlastnosti a obsah polyfenolovych latek.
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FRESH BEER (10 EVALUATORS) / AGED BEERS(10 EVALUATORS) /
CERSTVA PIVA PO STOCENI STARENA PIVA
VARIETY / ODRUDA (10 HODNOTITELU) (10 HODNOTITELU)
TOTAL / RANK / TOTAL / RANK /
POCET BODU UMISTENI POCET BODU UMISTENI
SAAZ | ZATECKY CERVENAK 37 I. 38 I.
SLADEK 32 2. 37 2.
PREMIANT 29 4. 28 3.-4.
AGNUS 30 3. 28 3.-4.
MAGNUM 22 5. 19 5.

Table 4

Tabulka 4 Vysledky senzorického hodnoceni piv komisi CHI v Zatci
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FRESH BEER / THERMALLY AGED / DEPOSITED
PIVO CERSTVE TEPELNE STARENE DEPONOVANE
WORT ANALYSIS EPR - RApppy
ANALYZA MLADINA EPR - RApppy 0848 0.797 -0.859
BEER ANALYSIS EPR - RApppy
ANALYZA PIVO EPR - RApppy -0.659 -0.952 -0.773

Table 5

(Gray — important dependency at the level of 95 %)

Tabulka 5 Korelace senzorické kvality a antioxidaéni aktivity (Sed& podbarveno — zavislost vyznamna na hlading pravdépodobnosti 95 %)

4.The sensory stability of beers hopped by aroma varieties was better
than that of beers hopped by bitter and high-content varieties.

5. The results showed the dependency of sensory stability on hop vari-
ety in relation to antioxidant characteristics and content of polyphe-
nol substance.
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VYSTAVBA ZNAMKOVNY CHMELE V ZATCI V LETECH 1928-1938

Ing. Zden&k Tempir, CSc. — Chmela¥ské muzeum Zatec

or centuries, the acknowledged quality of the Czech hops has

brought the hop growers and the hop traders of Bohemia, at the

latest starting in the 16™ century, to the marking and certification
of their hops origin. Let's remember the metal sealing stick from the
year 1533 from Klatovy, preserved from that period. The

o stoleti uznavana kvalita Ceského chmele vedla péstitele chmele
Pi obchodniky s chmelem v Cechach nejpozdéji od 16. stoleti k ozna-
Covani a potvrzovani jeho plvodu. PFipomefime z tohoto obdobi do
soucasnosti zachované kovové pecetidlo z roku 1533 z Klatov. Na pece-
tidle je zobrazen chmel na tycich

sealing stick shows hops on rods and the text “Mésta a text ,Mésta KLATOW ZNAMENI
KLATOW ZNAMENI CHMELOWY”. From the |8 cen- ?]if-.‘“_" Verwallungsgebuude CHMELOWY*. Od 18. stoleti docha-
tury, there were attempts to implement a legislative soluti- NP S e zelo ke snahdm o legislativni FeSeni
on for the need to mark and certify the provenance of the _ =~ _Il potieby znalit a potvrzovat proveni-
Czech hops.The 19% century saw origination of more pro- PPt enci ¢eského chmele.V 19. stoleti vzni-
fessional and local regional groups, or directions, with of- gy kala vice skupin oborovych, regional-
ten very conflicting intentions. The needs of the hop gro- Lot 8 1Y Sen'i nich mistnich, nebo smé&ri zastavajicich
wers and the interests of the hop traders became the me- T MMM pel welew we| T oh| op Casto protichiidné zaméry. Potieby pés-
ans to achieve political goals, and not related to hops or = " '.‘\__“-. wn LR titeld chmele i zajmy obchodu s chme-
its quality. Therefore, some solutions were rather chaotic 5w gw BN NBEE W = lem se stavaly prostiedkem k dosaze-
and not respecting the reality. More suitable approaches to B (RLERRCR mom
protection of the hops origin were implemented only at N0 w6 g we | 9 e
the end of the 19% century and during the 20% century. LI L i AR (g4
1 Ll i m

The need for beer, and the demand for hops as the crucial o S TS _ .

. R . . Sy 7 feliat. plal Pohled na sprdvni budovu od jihu.
raw material for its production, grew along with the gene- /”/“J Pévodni projekt J. Salomona z roku 1928,
ral development of the society in the 19* century, and 2 Tato Gprava priiceli nebyla redlizovdna.
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Situacni pldn vystavby skladu chmele, zndmkovny chmele a sprdvni budovy z roku 1928.

especially with the growth of the number of inhabitants, industry deve-
lopment, haulage and influence of other factors. Czech hops were used
plentifully in production of high-quality beers.

Hop growing was, for several reasons, quite risky. With fluctuating pro-
duction caused by fluctuation of hectare yields due to weather, attack by
pests or diseases, fluctuation of the hop-garden area and hardly conjec-
turable need of hops in more remote regions, and at the same time un-
der great dependability of hops export, the orientation of the individual
hop growers was very limited. Nevertheless, hop growing was, as well as
it is nowadays, demanding large investments (construction of hop gro-
wing structures, permanent agriculture culture), expenses during the ve-
getation period, harvest, processing and warehousing. And the final pro-
duct — dried hop cones — had only a limited shelf life.

The certification and marking of the origin of the Czech hops protected
the hop growers in Bohemia against the parasitism of counterfeiters of
Czech hops who, without carrying the costs and risks of the hop gro-
wers, wanted to attain the higher prices common for Czech hops. In
19th century there was a hop market in Zatec and hops were marked
as town, district and county hops, there was also a town marking hall.
Public marking hall for hops was established in Zatec in 1884.

After World War |, the 20's of the 20% century saw a short, but pronoun-
ced, conjuncture of hop growing; at the latest in 1926, some of the hop
growers were warning about the danger of overproduction of hops and

Pohled na &dst haly od zdpadu a pfislusnd dst pudorysu.

ni politickych cili s chmelem a jeho kvalitou jiZz nesouvisejicich. Docha-
zelo tak k ponékud chaotickym FeSenim nerespektujicich skute¢nost.Te-
prve koncem 19. stoleti a v pribéhu 20. stoleti byly zavadény vhodné&jsi
pristupy k ochrané jeho plvodu.

Se vSeobecnym rozvojem spolecnosti v 19. stoleti, zvlasté pak s ristem
poctu obyvatelstva, rozvojem primyslu, dalkové dopravy a vlivem dalSich
Cinitelll rostla i potreba piva a poptavka po chmelu jako nezbytné suroviny
k jeho vyrobé. Cesky chmel se dobie uplatiioval pii vyrobé& kvalitnich piv.

Péstovani chmele bylo z vice pri¢in pomérné rizikové. Pri kolisavé pro-
dukci zplsobené kolisanim hektarovych vynosG vlivem pribéhu pocasi,
napadenim chmele $kddci ¢ nemocemi i kolisanim ploch chmelnic a ob-
tizné€ odhadnutelné potFebé chmele ve vzdalenych oblastech a soucasné
pfi znacné zavislosti na vyvozu chmele, byla orientace jednotlivych pésti-
telll velmi omezena. Pfitom péstovani chmele bylo, tak jako i dnes, na-
roéné na investice (vystavba chmelnicovych konstrukci, trvald zemédél-
ska kultura), naro€né na naklady pfi oSetrovani béhem vegetaéniho ob-
dobi, pFi sklizni, zpracovani a skladovani. A konecny produkt — suSeny
hlavkovy chmel mél jen omezenou trvanlivost.

Ovérovanim a oznacovanim
pivodu Eeského chmele se | Fam29iimSaas
chmelari v Cechach branili m_._,_/‘:_/- 1\:\,&
pred parazitizmem falSovate- 1w i g B
& Eeského chmele, ktefi aniz A g d W
nesli naklady a rizika péstite- 3
1G, se chtéli podilet na vyssich
cenach obvyklych za cesky
chmel. V 19. stoleti existoval
v Zatci napriklad chmelny trh,
a chmel byl oznacovan jako
méstsky, okresni a krajsky,
existovala méstska znamkov-
na chmele a v roce 1884 byla
zaloZzena Verejna znamkovna
chmele v Zatci.

Po prvni svétové vilce doslo
ve dvacatych letech 20. stole-
ti ke kratké avsak vyrazné
konjunkture péstovani chme-
le, nejpozdéji od roku 1926
nékteri péstitelé chmele upo-
zornovali na nebezpeci nad-
produkce chmele a na pokles,
pripadné zanik, rentability je-
ho péstovani. Pres tato varo-
vani plocha chmelnic az do
roku 1929 vristala a dosahla dosud nejvétsi vyméry (17 264 ha) — vice nez
trojnasobek plochy chmelnic v roce 2008. Péstitelé chmele se jesté v ob-
dobi doznivaji konjunktury v letech 1927 — 1928, soucasné také v obdobi
poklesu poptavky a v obdobi ocekavani budouciho vyvoje, rozhodli posta-
vit novou a velmi potiebnou znamkovnu chmele. Pro ¢eské chmelafstvi
pripravili vhodnéjsi pedpoklady pro jeho vyvoj v budoucnosti.

Pricny Fez skladem chmele a halou
pro oznacovdni chmele nové zndmkovny.
Architekt a stavitel J. Salomon 1928

O vystavbé nové znamkovny chmele bylo rozhodnuto na pocatku roku
1928. Koneéné rozhodnuti padlo na poradé reditelstvi a dozor¢i rady
Veiejné znamkovny chmele v Zatci 29. 3. 1928. Na poradé bylo rozhod-
nuto o zakoupeni pozemku a o vystavbé objektl, budov pro provoz,
sklad a prislusnou administrativu. Sou¢asné tak bylo rozhodnuto o sou-
stfedéni tehdejSich hlavnich chmelarskych instituci — ¢eské a némecké
sekce Jednoty chmelarské pod jednou strechou. Pozemek byl zakoupen
za 120 000 K¢ a na demolici starého domu a presidleni tehdejSich na-
jemnik( poskytnuto dalSich 100 000 K¢&.

Podle ptivodniho projektu ). Salomona (Zatec, 1928) byl postaven sklad
chmele znamkovny a hala znamkovny. Salomontv projekt spravni budovy
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der Hoplensigmerialle in Sasz.

about the drop, or eventually
expiration, of the profitability

of hop growing. Despite the-
se warnings, the area of hop-
gardens grew until 1929 and
achieved the, so far, largest
acreage (17,264 ha) — more
than threefold the acreage of
hop-gardens in 2008.The hop
growers, still in the period of
ending conjuncture in 1927-
1928, but at the same time
also in the period of demand
drop and in the period of ex-
pectation of the future deve-
lopment, decided to build
a new and very necessary
hops certification  center.
They prepared more suitable
groundwork for develop-
ment of the Czech hop gro-
wing industry in the future.

The decision to build the
new hops certification cen-
ter was made at the begin-
ning of 1928.The final deci-
sion was made at the me-
eting of the Directorate
and Supervision Board of
the Public Hops certification center in Zatec on March 29, 1928.The
meeting decided to purchase the lot and to construct the buildings for
operation, warehousing and related administration. They also decided to
concentrate all the main hop growing institutions — Czech and German
section of the Hop Grower’s Union — under one roof.The land was pur-
chased for 120,000 CZK, and another 100,000 CZK was provided for
demolition of the old house and transfer of the existing tenants.

Pidorys prvniho patra sprdvni budovy v projektu
z roku 1928 s oznacenim kanceldfi pro ob&
sekce Jednoty chmelaFské (Ceskd a némeckd),
kanceldre obchodnikii s chmelem a zasedaci sdl.

The warehouse of the hops certification center and its hall were built
pursuant to the original project by J. Salomon (Zatec, 1928). Salomon’s
project of the administration building was, in 1930 and 1931, adjusted by
the architects and builders J. Gregor and F. Zelenka. The building was in
use starting in 1931. In 1938, the administration building of the hops
certification center was completed, with the completion of an assembly
hall and some offices. The project of these adjustments, and addition to
the intentions of the previous projects, was done by the architect and
builder H Kolbe. Small interior changes of the warehouse, in relation to
the changes of the use of the building, were only done in the second
half of the 20* century.The addition of the assembly hall and yard chan-
ged the appearance of the west side of the administration building.
Smaller adjustments of the north facade of the warehouse were perfor-
med during the adjustment of windows and addition of the scale.

A high-quality building for the hop growing industry was built in the
Czechoslovak Republic in the decade 1928 — 1938.The construction of
the new Public Hops Certification Center fulfilled the longings of many
generations of hop growers and dozens of hop grower’s personages
from all of the hop growing regions. The importance of the new hop
growing center in Zatec was the promise of the further development of
the Czech hop growing industry.

The administration building is, nowadays, the seat of the Hops Depart-
ment, Division of Perennial Plants, Central Institute for Supervising and
Testing in Agriculture, which continues in the tradition of hops certifica-
tion and represents a state warranty of hops origin.

Materials from the Hops Museum and archive of the Regional Museum
of Zatec were used for this article.

CESKY CHMEL

byl v letech 1930 a 1931 upraven architekty a staviteli J. Gregorem a F.
Zelenkou. Objekt byl vyuZivan od roku 1931.V roce 1938 byla spravni
budova zndmkovny chmele doplnéna o zasedaci sal a nékteré kancelare.
Projekt téchto Uprav a dopliikll v intencich predchazejicich projektd
zhotovil architekt a stavitel H. Kolbe.V druhé poloviné 20. stoleti doslo
jen k menSim vnitfnim Upravam skladu v souvislosti se zménami pfi vy-
uzivani objektu. Dostavba zasedaciho salu a dvora ovlivnila vzhled zapad-
ni strany spravni budovy. Mensi Upravy severniho Stitu skladu vznikly pri
Upravé oken a pristavbé vahy.

Sklad a hala zndmkovny chmele z roku 1929. Foto J. Wara, Regiondini muzeum Zatec

V desetileti 1928 — 1938 byla tak v Ceskoslovenské republice postavena
velmi kvalitni budova pro chmelafstvi.Vystavbou nové Verejné znamkov-
ny chmele byly spinény touhy mnoha generaci péstitelli chmele a desitek
chmelarskych osobnosti ze vS§ech chmelarskych oblasti.Vyznam nového
centra chmelaFstvi v Zatci byl piislibem pro dal3i rozvoj &eského chme-
laFstvi.

Spravni budova je nyni sidlem oddéleni chmele, odboru trvalych kultur,
Ustiedniho kontrolniho a zku3ebniho Ustavu zemé&délského, ktery po-
kracuje v tradici certifikace chmele a predstavuje statni garanci pivodu
chmele.

Pro ¢lanek byly vyuZity materialy Chmelar'ského muzea a archivu Regi-
onalniho muzea Mésta Zatec.

Pohled na sprdvni budovu od jihu postavenou podle projektu upraveného v letech
1930-1931 J. Gregorem a F. Zelenkou. Foto J. Mach, 2008
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DVE VYZNAMNA VYROCI

OSOBNOSTI CESKEHO CHMELARSKEHO VYZKUMU

Mgr. Zden&k Rosa BA, Hop Growers Union of the Czech Republic/ Svaz péstiteld chmele Ceské republiky, Prof. Ing.Vaclav Fric, DrSc. Dr.h.c.

Clones of the Saaz variety selected by Do-
cent Osvald still represent the basis for the
growing of hops and its quality in the Czech
Republic and still take up almost 90 % of
hop acreage in the Czech Republic.

“Giving bitterness to beer is easy, but giving it
taste and aroma, a pleasant bitterness and
a delicious impression after drinking, is only
possible with high-quality hops”. Doc. Dr. Ing. Karel Osvald

Since | January 1926, Mr. Karel Osvald was authorised by the Agriculture
Ministry to manage cultivators' work at a trial agricultural station in Dest-
nice. Under his management in 1927 selection work in hops began.Thanks
to understanding of the stated locations in the centre of Saaz hop growing
region and Osvald's talent as a cultivator, he managed from the extensive
and diverse gene pool to create the basis for a lifelong stage for the next
cultivation generation spanning all the way until now on our land.

Orientation to qualitative characteristics of Czech — Saaz hops was also
shown in later decades to be completely correct. It reflected requirements
of brewers of the time, where — at that time in global breweries — also the
school of Czech brewers was highly valued.This circumstance was also ve-
ry significant in the existing competition of hops of foreign origin, particu-
larly German ones.The efforts to replace Saaz hops, which were the quali-
ty standard and the most valued goods on the market, were already signifi-
cant back then, and it is necessary to value Osvald's work of the time and
the approach to brewing research because it managed not only to defend
the position of our hops but to also secure it for a long time.

Nevertheless, besides qualitative indicators, Osvald was aware of the
need to also secure the production rate of Czech hops. He never devi-
ated from the qualitative position, and did not just monitor the yield but
had it as one of the conditions in his cultivation work. Selections that he
performed from the rich gene pool located on our land were also va-
lued from a yield perspective.

o
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16.dubna 2008 - 60. let od umrti doc. dr. ing. Karla Osvalda
nejvyznamnéjsiho ceského Slechtitele chmele

Klony odriidy Zatecky polorany &erveiidk vybrané docentem Osvaldem
piredstavuji stale zaklad p&stovani chmele a jeho kvality v Ceské republi-
ce a zaujimaji stle tém&F 90 % ploch chmelnic v CR.

,,Dodat pivu horkost je snadné, ddt mu vSak chut a viini, pfijemnou horkost
a lahodny dojem po napiti miiZe jen jakostni chmel®. Doc. Dr. Ing. Karel Osvald

Od I.ledna 1926 byl ing. Karel Osvald povéren ministerstvem zemédél-
stvi Fizenim Slechtitelskych praci na pokusné zemédélské stanici v Dest-
nici. Pod jeho vedenim byly v roce 1927 zapoclaty selekéni prace ve
chmelu. Dik znalosti uvedenych poloh v centru Zatecké oblasti a Osval-
dovu $lechtitelskému talentu se mu podarilo z rozsahlého a rozmanité-
ho genofondu na naSem uzemi vytvorit zaklad na celoZivotni etapu i pro
dalsi Slechtitelskou generaci zasahuijici aZ do soucasnosti.

Orientace na kvalitativni znaky Ceského — Zateckého chmele se ukazala
i v dalSich desetiletich naprosto spravna. Korespondovala s tehdejsimi
pozadavky pivovarnik(, kde v té dobé i ve svétovych pivovarech byla vy-
soce cenéna Skola eskych sladku. | tato okolnost byla velice vyznamnou
v existujici konkurenci chmell zahrani¢nich provenienci, zejména némec-
kych. Snahy nahradit Zatecky chmel, ktery byl jakostnim standardem a na
trhu nejvice ocefiovanym zboZim, byly jiz tehdy vyrazné a nutno ocenit
Osvaldovy prace té doby i pFistup pivovarského vyzkumu, Ze se podafrilo
pozici naSeho chmele nejen obhijit, ale i na dlouhou dobu zabezpecit.

Nicméné vsak vedle kvalitativnich ukazatell si byl docent Osvald

védom nutnosti zabezpedit i vykonnost Eeskych chmell. Z kvalita-

tivni pozice nikdy neuhnul, vynosovou droven nejen sledoval, ale

mél ji jako jednu z podminek ve své Slechtitelské pra-

== ci. Vybéry, které provadél z bohatého ge-

nofondu nachazejicim se na nasem tzemi,
byly hodnoceny i po strance vynosové.
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On 16 April 1948, Doc. Dr. Ing. Karel Osvald suddenly died before turning
49. He managed to concentrate both to the institute as well as to its im-
mediate surroundings the decisive base of professionals of the time and
stood at the start of all decisive assignments of hop growing of that time.

His successors in hop growing research and in the whole hop growing pu-
blic always appreciated this work, and it is to the credit of the subsequent
generation of hop growers and particularly Osvald's school of cultivation
that these materials were acknowledged as independent species, which are
a continuous guarantee for the qualities of fine, thoroughbred hops.

After completing his studies at Prague Agricultural University, Mr. Vent
started working at the Hop Growing Research Institute in Zatec. At the
Hop Growing Research Institute he worked in the hop cultivation divi-
sion, and from 1956 he was its director. He managed to fo-
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Dne 16. dubna 1948 doc. dr. ing. Karel Osvald ve svych nedoZitych 49 ti le-
tech nahle zemvel. Ceskému chmelafstvi zanechal nezapomenutelny odkaz.

Jeho nastupci ve chmelarském vyzkumu i v celé chmelarské verejnosti si
vzdy této prace vazili a budiZ ku cti nasledné generace chmelard a ze-
jména Osvaldovy Slechtitelské Skoly, Ze tyto materialy byly uznany jako
samostatné odrdy, které stdle jsou garantem kvalit jemného uslechtilé-
ho chmele.

21.b¥Fezna 2008 oslavil Doc. Ing. Lubomir Vent, CSc.

osmdesaté narozeniny a zesnul 5. dubna 2008

Pracovistém pan ing.Venta se po ukonceni studia na Vysoké Skole zemé-
délské v Praze stal Vyzkumny Gstav chmela¥sky v Zatci. Ve Vyzkumném
Ustavu chmelarském pracoval v oddéleni Slechténi chmele a od roku
1956 byl jeho reditelem. Podarilo se mu soustredit jak do tehdejSiho

v &ele vSech rozhodujicich tkolt teh-

cus both on the institution of the time as well as on the im-
mediate surroundings of the decisive base of professionals
and stood at the head of all decisive assignments of hop
growing of the time.

After 1968, his work at the top job in Czechoslovakian hop
growing was ended by force in 1970, but it was his excepti-
onal professionalism, zeal for work, reputation of a top-level
professional and the friendly background that got him to
return to his profession. He found a place to assert himself
in the largest hop firm in BlSany, where he established him-
self in the production and improvement field.

The legacy of his lifelong activity in hop growing lies in the
connection of cultivation work to the activity of the founder
of hop growing research, doc. Dr. Karel Osvald. In the me-
thodology of hop cultivation he placed the basis for generati-

dejSiho chmelarstvi.

Po roce 1968 bylo jeho plsobeni ve
vedouci  funkci  Eeskoslovenského
chmelafstvi v roce 1970 nasilné ukon-
ceno, ale byla to jeho mimoradna od-
borna uroven, pracovni zanicenost, po-
vést odbornika Spickové Urovné i pra-
telské zazemi, které ho vratilo k jeho
profesi. Nachazel plsobisté v nejvét-
Sim chmelarském podniku v Blsanech,
kde se prosadil ve vyrobni i zlepSova-
telské oblasti.

Odkaz jeho celoZivotni Ccinnosti ve
chmelarstvi spociva v navaznosti Slech-
titelské prace na cinnost zakladatele

ve cultivation of hops and established the priority positioning

of hop growing research in all basic matters. Some of the most significant
contributions include the transformation of tight-spaced cultivation to wi-
de-spaced cultivation, research and development of mechanised applian-
ces corresponding to the conditions of large production of the time.

The activity of Docent Vent was awarded several times by the Internati-
onal Association of Hop Growers. He was awarded the highest hop gro-
wing award — Knight of the Hop Growing Order of the 3™ Level — by
the board of directors of the International Hop Growing Organisation
on the proposal from the Hop Growers Union of the Czech Republic at
the 51° International Hop Growing Congress in the USA in 2007. (ros)

chmelarského vyzkumu docenta Karla
Osvalda.V metodice Slechténi chmele poloZil zédklad generativnimu Slech-
téni chmele a prosadil prioritni postaveni chmelar'ského vyzkumu ve vSech
zékladnich otazkach. Mezi nejvyznamnéjsi prinosy patfi prestavba Uzko-
sponné kultury na Siroké spony, vyzkum a vyvoj mechanizacnich prostied-
kd odpovidajicich tehdejSim velkovyrobnim podminkam.

Cinnost docenta Venta byla nékolikrit ocen&na Mezindrodnim sdruze-
nim péstiteld chmele. Nejvyssi chmelaiské ocenéni — rytii' chmelarského
radu 3. stupné mu bylo predstavenstvem Mezinarodni chmelarské orga-
nizace na navrh Svazu péstiteld chmele CR udé&leno na 51. Mezinarod-
nim chmelarském kongresu v USA v roce 2007. (ros)

LETNI CHMELARSKA SETKANI 2008

Mgr. Zden&k Rosa BA, Hop Growers Union of the Czech Republic/ Svaz péstitelti chmele Ceské republiky

esides the international meeting of representatives of hop gro-

wing countries, which took place in Ukraine, many other traditi-

onal meetings of hop growers took place before the harvest in
August in the Czech Republic.

Hop Research Institute organized, on August 7th, the Open Day at Stek-
nik. Over 140 people participated and many companies, offering various
technologies for the hop growing industry, presented at this meeting. Af-
ter the official opening by the Director of the Hop Research Institute,
Mr. Jifi Kofen, and the Chairman of the Hop Growers Union of the
Czech Republic Mr. Bohumil Pazler, the event continued with inspection

edle mezinarodniho setkani zastupci chmelarskych zemi, které se
\/konalo na Ukrajiné prob&hla v srpnu v Ceské republice opét Fada

tradicnich setkani chmelart pred sklizni.
Chmelarsky institut, s.r.o. poradal 7. srpna Den otevienych dvefi na Stekni-
ku. Setkani se zUcastnilo pres 140 osob a také se zde prezentovala rada fi-
rem nabizejicich rizné technologie pro obor chmelarstvi. Po oficialnim zaha-
jeni Feditelem Chmelaf‘ského institutu, s.r.o. ing. Jifim Kofenem a predsedou
Svazu péstitelti chmele CR ing. Bohumilem Péazlerem nasledovala prohlidka
porosttl a odborny program zahrnoval problematiku ochrany rostlin, zaviah
chmele, chmelovou sadbu, vystavbu novych konstrukei a vyzivu chmele.
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of the vegetations and the specialized program also
involved the matter of plant protection, hop irrigati-
on, hop planting, and construction of new structures
and nourishment of hops.

August 10th is the Day of St. Laurence, the patron saint
of hop growers, and the traditional regional pre-harvest
meetings take place around this date. The largest me-
etings, regarding the number of hop growers, took place
in the Zatec hop growing region at the family farm of
Mr. Dittrich in LeneSice.

St. Laurence himself came amongst the hop growers
and whished everybody a great harvest and was thro-
wing the hop cones as much as he could. The gala
opening was followed by the visitation of the harvest
center of Mr. Dittrich, which went through large chan-
ges where, under one roof, are currently located two
LCCH-6 machines and a harvesting wall from the Me-
chanizace plant, Chmelafstvi, Zatec Cooperative.
A belt dryer with new rectangular press, also from the
Mechanizace plant, is located in another building. Mr.
Dittrich went with the participants through a large
part of his hop-gardens with Saaz, Sladek and Premi-
ant varieties.

Also, the other hop-growing regions did not forget
their traditional meetings. The Moravian growers as-
sessed, by the tour from Velka Bystfice through the
region, the majority of their vegetations and completed the meeting in
Bystrovany. The growers from the Auscha hop-growing region met at
their traditional Laurence lunch in Roudnice nad Labem.

The hop harvest in 2008 was also visited, besides many other represen-
tatives of the domestic or world breweries, by representatives of Czech
government and non government organizations. For example, the presi-
dent of the Agrarian Chamber of the Czech Republic Mr. Jan Veleba par-
ticipated, for the first time, at the hop harvest and, after a rather long
pause from his student years, also the Deputy Minister of Agriculture
Mr. Stanislav Kozak. (ros)

Ing. Jan Veleba s ing. Bohumilem Pdzlerem na ndvstévé farmy pan Karla Dittricha

Desaty srpen je svatkem patrona
chmelard sv.Vavrince a kolem toho-
to data probihaji tradi¢ni regionalni
predskliziiova setkani. Nejvétsi se-
tkani co do poctu probéhlo se
chmela¥i Zatecké chmelafské oblas-
ti na rodinné farmé pana Ditricha
v Lenesicich.

Mezi chmelafe zavital i sam sv.Vavii-
nec, ktery popral vS§em dobrou uro-
du a hazel chmel, jak mu sily stacily.
Po slavnostnim Uvodu nasledovala
prohlidka skliziiového strediska pana
Ditricha, které proslo velkou Upra-
vou, kdy pod jednu stfechu jsou ny-
ni umistény dva stroje LCCH-6
s Cesacimu sténami od zdvodu Me-
chanizace, Chmelafstvi, druzstva Za-
tec. V dalsi budové je umisténa pa-
sova susarna s novym hranolovym
lisem také od zavodu Mechanizace.
Pan Dittrich projel s tcastniky také
velkou &ast svych chmelnic s poros-
ty odrid Zatecky polorany &erve-
fak, Sladek a Premiant.

Ndméstek ministra zemédélstvi ing. Stanislav Kozdk
prohliZi chmelnici u Stekniku

Také dalsi dvé chmelar‘ské oblasti ne-
zapomnéli na sva tradicni setkani.
Moravsti péstitelé zhodnotili projizdkou z Velké Bystrice po oblasti vét-
$inu svych porostii a setkani ukongili v Bystrovanech. P&stitelé Ust&cké
chmelarské oblasti se sesli na svém tradicnim Vaviineckém obédé
v Roudnici nad Labem.

Privitdni sv.Vaviince v Zatecké chmelai'ské oblasti

Sklizen chmele v roce 2008 navstivili vedle Fady zastupct domécich
i svétovych pivovart také predstavitelé Ceskych vladnich a nevladnich or-
ganizaci. Poprvé se sklizné chmele zicastnil napriklad prezident Agrarni
komory CR ing. Jan Veleba a po del§i odmlice od studentskych let také
naméstek ministra zemédélstvi ing. Stanislav Kozak. (ros)
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NEJPOVEDENEJSI STYLIZACE CHMELOVE SISKY

Miroslav Sieger, Hop Guard Zatec/ Chmelobrana Zatec

hmelobrana Zatec (Zatec Hop guard) announced in October,

2007, an art contest for pupils, students and class teams for the

best stylization of a hop cone. Pupils of elementary schools, high
schools and art schools from, for example, Zatec, Podbotany and Mé-
cholupy participated in the contest.

pro zaky, studenty i tridni kolektivy o nejpovedenési stylizaci
chmelové Sisky. SoutéZe se zucastnili Zaci zakladnich, stfednich
a uméleckych kol napiiklad ze Zatce, Podboran a Mécholup.

Chmelobrana Zatec vyhlasila v Fijnu roku 2007 vytvarnou soutéz

The contest took place from the end of November, 2007, and the gala
announcements of results and awarding very valuable awards took place
on December 19th, by the Christmas tree at main town square in Zatec.

The total of 148 drawings from children ages 6 to |7 enrolled in the con-
test. The majority of the works came from the class VIILA ZS and Jizni MS,
Zatec; also, the winning work from Kristyna Mixtajova came from this
class. The second and third place was taken by the pupils of the Elementary
Art School Alice Stfedulova and Nikola Rehova. The main awards were
MP3 players from Elektro-Hanzl Company and a gift package from Foto-
spoust Company.The most active class, then, could also count on a view of
Zatec from the City Hall Tower, a ride on unique hop guard beer machine
at Zatec’s square, excursion to Zatec's brewery, acceptation by the Mayor
of Zatec, visit of the Homolupul-Museum and Czech Hop Museum.

Soutéz probihala do konce listopadu 2007 a slavnostni vyhlaseni vysled-
ka a predani velmi hodnotnych cen doslo 19. prosince uVanoéniho stro-
mu na Namésti Svobody v Zatci.

Do hodnoceni se prihlasilo celkem 148 kreseb od déti ve véku od 6 az
po 17 let. Nejvice navrhi doslo od tFidy VIII. A zakladni Skoly a materské
Skoly Jizni, Zatec a z této tfidy vzeSel i vitdzny navrh sle¢ny Kristyny
Mixtajové. Na dalSich dvou mistech se umistili 7akyn& ZUS Zatec Alice
Stfedulova a Nikola Rehova. Hlavnimi cenami byly MP3 piehravace od
firmy Elektro — Hanzl a darkovy balik od firmy Fotospoust. Nejaktivné&jsi
tiida pak mohla také po&itat s prohlidkou Zatce z radniéni véze, jizdou
na Slapohybu po Zateckém namésti, exkursi v Zateckém pivovaru, pfije-
tim u starosty mésta Zatec, navitévou Muzea Homolupult a Ceského
chmelarského muzea. (ros)

TIP NA VYLET SE ZATECKYM CHMELEM

Mgr. Zden&k Rosa BA, Hop Growers Union of the Czech Republic/ Svaz péstitelti chmele Ceské republiky

From December, 2007, a train leaves every morning from Zatec to Pra-
gue with the name Zatecky chmel. This train goes through the center of
the Zatec hop-growing region with stops in hop grower’s municipalities
M&cholupy, Zeleg, Destice, Milostin, Mut&jovice and Krupa. During the
ride, one can admire the wonders of this hop-gro-
wing region and, through the train window; one
can see rows of hop-gardens from a different angle
than from a car or bike on the road.The hop trelli-
ses uniquely shape the character of this landscape.

The train route leads from Zatec through the hop
grower’s valley “Udoli zlatého potoka”(Golden
stream valley) and towards the Rakovnik region.
You will be in the center of Prague from the center
of Zatec's hop-growing region in two hours.

Trains with the name Zatecky chmel drove on this
track in 2004 for the occasion of the celebrations

Rychliky mezi Zatcem

a Prahou nesou opét nazev Zatecky chmel

Od prosince 2007 vyjizdi kazdé réno ze Zatce sm&rem na Prahu rychlik
s nazvem Zatecky chmel. Tento vlak projizdi stfedem Zatecké chmelai‘ské
oblasti se zastavkami v chmela¥skych obcich M&cholupy, Zele¢, Destice,
Milostin, Mut&jovice a Krupa. PFi jizdé mizZete obdivovat krasy tohoto
chmelarského kraje a z oken
vlaku uvidite Ffadu chmelnic ze
zcela jiného pohledu nez z au-
ta nebo kola ze silnice. Kon-
strukce chmelnic zde jedinec-
né dokresluji raz této krajiny.

Ze Zatce vede trasa vlaku
chmela'skou polohou ,,Udoli
zlatého potoka* a sméruje na
Rakovnicko. Za dvé hodiny
dojedete tedy z centra Za-
tecké chmelarské oblasti do
centra Prahy.
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of the millennium of the Town of Zatec. In the last year, the Royal Town
Zatec, on the occasion of the registration of the protected designation
of origin of Zatecky chmel on the European list of the PDO, decided to
take the same step.

The picturesque drive by train between the hop-gardens of the Zatec
hop-growing region is offered also on the track Louny — Rakovnik,
which leads through the hop-growing municipalities Jimlin, Hrivice, Ko-
nétopy, Solopysky, Domousice, Mutéjovice, Kounov, Svojetin, Horesedly
and Chrastany. This track intersects the hop grower's position "Podle-
si"(Woodland) and heads also to the Rakovnik region.To close this tri-
angle, there is also the train track between Zatec and Louny.

On the trip to the hop-growing region, on the track Zatec — Prague, the-
re are, for example, Kounovské rady (Mut€jovice train station) and a smal-
ler museum with a hop grower’s theme is also located in Hredle. (ros)

Poprvé jezdily na této trase vlaky s nazvem Zatecky chmel v roce 2004
u prileZitosti oslav milénia mésta Zatec.V lofiském roce se kralovské
mésto Zatec rozhodlo u pfileZitosti zapsani chran&ného oznaleni pivo-
du Zatecky chmel na evropsky seznam chranénych oznaceni opét ke
stejnému kroku.

Malebna jizda vlakem mezi chmelnice Zatecké chmelai'ské oblasti se na-
bizi také na trase Louny — Rakovnik, ktera vede pres chmelarské obce
Jimlin, Hrivice, Konétopy, Solopysky, Domousice, Mutéjovice, Kounov,
Svojetin, Horesedly a Chrastany. Tato trasa protina chmelafskou polohu
,,Podlesi* a mifi také na Rakovnicko. Abychom trojihelnik uzavreli tak tu
méame také Yelezni¢ni trasu mezi Zatcem a Louny.

Na trase Zatec — Praha se v ramci vyletu do chmela¥ské oblasti nachazeji
napi. Kounovské rady (nadrazi Mutéjovice) a mensi muzeum s chmelar~
skou tématikou se nachazi také v obci Hredle. (ros)

V ZATCI BYLA ODHALENA NOVA CHMELARSKA MALBA

Mgr. Zden&k Rosa BA, Hop Growers Union of the Czech Republic/ Svaz péstitelti chmele Ceské republiky

painting which welcomes, with its hop-

theme, visitors of the Town of Zatec,

in the center of the Czech hop gro-
wing industry, and, at the same time, serves as
a promotion for the Hop Museum, was unvei-
led on the facade of the Municipal Office in
Zatec on Friday, August 8th, 2008, at |1:11
a.m. The central motive is the known photo-
graphy of three men — hop growers, with rings
to confine the hop bales while pressing the
hops, who sit on hop bale with the label ZA-
TECKY CHMEL (Saaz hops), with beer glas-
ses, greeting the bystanders. All this happens
on the painting under the silhouette of the
Royal Town Zatec, as the center of the hop
growing region, which is also mentioned in
the header of the painting with the words ZATEC — MESTO CHMELE
(ZATEC — THE TOWN OF HOPS). The painting also contains a remin-
der of the existence of the Zatec's Chmelobrana (Hop guard).

The civil association Chram chmele a piva (Temple of hops and beer)
realized the project based on an agreement with the owner of the sur-
face, the Town of Zatec. The town was, at the occasion of unveiling, re-
presented by a member of the Town Council and, at the same time,
a representative of the association and company Chram chmele a piva,
Mr. Radek RiZi¢ka.

The academic painter Lubomir Farka, who also supplied a toast with his
own hop liquor for the gala, was invited to the unveiling of the painting.
The wish of the people who participated in the realization of this pain-
ting was that, in the future, there will be other surfaces in the town
which could similarly decorate the town and promote its traditional
connection to hop growing.

The companies trading hops (BOHEMIA HOP, HOPSTEINER, SYOBO-
DA-FRANKOVA, ZATEC HOP COMPANY, CHMELARSTVI, DRUZ-
STVO ZATEC, ARIX EU) and the Hop Growers Union of the Czech
Republic and Hop Research Institute sponsored the creation of the pa-
inting. Also, the manager of the Hops Museum, Mr.Vladimir Vales, partici-
pated in the preparation of the painting. The Hop Museum in Zatec is
opened daily from 10:00 a. m. until 5:00 p. m. (May — October). (ros)

a fasadé Méstského ura-
du v Zatci byla v patek
8. 8. 2008 v Il hodin

a | | minut odhalena malba, ktera
chmelarFskym motivem vitd nav-
$tévniky mésta Zatce do centra
Ceského chmelarstvi a zaroven
slouzi jako upoutavka pro Chme-
lafské muzeum. Ustiednim moti-
vem je znama fotografie t¥i muzi
— chmelaFd, s obrucemi na upou-
tani Zokd pri lisovani chmele,
kteri sedi na chmelovém Zoku
s oznafenim ZATECKY CHMEL
a se sklenicemi piva zdravi ko-
lemjdouci. Toto vSe se na malbé
odehrava pod siluetou kralovského mésta Zatec jako centra chmelai
ského regionu, co? je pFipomenuto i v zéhlavi malby slovy — ZATEC —
MESTO CHMELE. Do malby se dostalo i piipomenuti existence Zatecké
Chmelobrany.

Realizitorem projektu je ob&anské sdruzeni Chram Chmele a Piva na
zékladé dohody s majitelem plochy, m&stem Zatec. Mé&sto pii odhaleni
zastupoval ¢len rady mésta a zaroven predstavitel sdruZeni a spole¢nosti
Chramu chmele a piva ing. Radek RiZicka.

K realizaci malby byl pFizvan akademicky malif Lubomir Farka, ktery pro
slavnostni pripitek dodal i vlastnorucné vyrobeny chmelovy likér. PFanim
lidi, ktefi se na realizaci této malby podileli, je aby se do budoucna nasly
i dalSi plochy ve mésté, které by podobnym zpliisobem ozdobily mésto
a propagovaly jeho tradi¢ni spojeni se chmelaFstvim.

Sponzorsky se na vytvoreni malby podilely obchodni firmy se chmelem
(BOHEMIA HOP, HOPSTEINER, SVOBODA — FRANKOVA, ZATEC
HOP COMPANY, CHMELARSTVi, DRUZSTVO ZATEC, ARIX EU)
a Svaz péstiteld chmele CR s Chmelai‘skym institutem, s.r.o. Na pFipravé
malby a jejim odhaleni se také vyznamnou mérou podilel manazer
ChmelaFského muzea pan Vladimir ValeS. ChmelarFské muzeum je ote-
vireno denné od 10.00 do 17.00 (kvéten-Fijen) a novinkou je expozice
pripominajici zacatek plan vystavby Verejné znamkovny chmele na
Chmelai‘ském namésti v Zatci v roce 1928. (ros)
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