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Dear friends of Czech hop growing,

pleted several times thanks to the joint efforts of the Hop Growers

Union of the Czech Republic and the Ministry of Agriculture of
the Czech Republic, and brings you a selection of the most important
events of the passed hop growing year.

The international publication CZECH HOPS has been already com-

In 2007, the European Union acknowledged the tradition of growing
fine aroma hops in the Czech Republic, especially in the Saaz (Zatec)
hop region, by registering Zatecky chmel (Saaz hops) in the list of the
protected designations of origin. The Minister of Agriculture of the
Czech Republic introduced the protected designation of origin and
the new graphical logo of Zatecky chmel at the Zatec hop harvest
festival.

Czech hops are known to breweries world wide, because more than
80% of the Czech production is exported. For a long time already,
the largest clients are Japanese breweries and one of them, the Kirin
Brewery, celebrated, in 2007, one century of its existence.

Czech hops are also the base of the great popularity of Czech beers,
which is why the Czech hop growers visited, in spring 2007, the largest
producer of beer in the Czech Republic - Plzefsky Prazdroj, a. s. which
has, due to its growing production, a growing interest in the Czech
hop varieties.

The unique complex of hop storehouses and packaging plants in Zatec
also attracted the interest of the UNESCO; therefore, let’s look closer at
the time of foundation of these buildings. One of these historical pack-
aging plants has been, for 10 years, a home of the largest Hop Museum
in the world, which, last year, went through an extensive reconstruction
and extended its offer to the visitors of Zatec.

The quality of Czech hops is also proven in the studies related to the
content of the hop polyphenols. Some of the breweries have already
reacted to these studies and, for example, the Zatec brewery launched,
in August 2007, on the market, a dark lager - Zatec Xantho.

Despite the last positive price development on the hop market, the
Czech hop growing industry is fighting serious problems, which are
caused on one side by bad harvest results in the last two years, thanks
to climatic influences, and on the other side by the long-lasting bad
economical situation caused by the low prices in last 14 years. This has
been reflected in the insufficient investments in technologies as well
as in the renewal and replanting of the hop gardens. The Czech hop
growers are trying to discuss these problems with all the interested
parties, i.e. breweries, hop merchants, and also with the state administra-
tion. Besides the regular meetings with the management of the Czech
Ministry of Agriculture, in September, 2007, a day-long meeting with
the agriculture board of the Chamber of Deputies of the Parliament of
the Czech Repubilic took place.

We believe that our joint efforts will find a way to maintain the growing
of hops with unique character in the Czech Republic and that their top
quality will continue to be connected to the production of the frothy
drink worldwide.

VdzZeni prdtelé ceského chmelarstvi,

ezinrodni publikace CESKY CHMEL vznikla jiz ponékolikaté
M diky spole¢nému Usili Svazu péstitelti chmele CR a Minister-

stvazemeédelstvi CRa piindsi vybeér nejvyznamnéjsich udalosti
uplynulého chmelafského roku.

Evropska Unie uznala v roce 2007 tradici péstovani jemného aromatic-
kého chmele v Ceské republice a zvlasté v Zatecké chmelafské oblasti
zapsanim oznaceni Zatecky chmel do seznamu chranénych oznaceni
pavodu. Chranéné oznaceni pdvodu a grafické logo Zateckého chmele
predstavil v rémci Zateckych slavnosti chmele ministr zemeédélstvi
Ceské republiky.

Cesky chmel znaji pivovary na celém svétg, protoze pres 80% ceské
produkce chmele je od nas vyvazeno. Nejvétsimi odbérateli jsou jiz
dlouhou dobu japonské pivovary a jeden z nich, pivovar Kirin, oslavil
v roce 2007 stoleté vyroci své existence.

Cesky chmel v3ak tvoff také zaklad velké obliby ¢eskych piv a ¢esti
péstitelé chmele proto navstivili na jafe 2007 nejvétsiho vyrobce piva
v Ceské republice Plzerisky Prazdroj, a. s, ktery ma s rostouci produkcf
stéle vétsi zdjem o ceské odrlidy chmele.

Jedine¢ny soubor staveb sklad( a baliren chmele v Zatci prilakal jiz
i zajem UNESCO a proto se podivdme podrobnéji na dobu vzniku téchto
objektl. Jedna z téchto historickych baliren je jiz 10 let domovem nejvét-
stho chmelarského muzea svéta, které proslo v minulém roce ndro¢nou
rekonstrukef a rozsifilo svou nabidku navtévnikim Zatce.

Kvalita ceského chmele je prokazovéna i ve studiich tykajicich se ob-
sahu chmelovych polyfenoll. Na tyto studie reaguji jiz také nékteré
pivovary a napfiklad Zatecky pivovar uved! v srpnu 2007 na trh tmavy
lezak Zatec Xantho.

Ceské chmelafstvi se i pies posledni pozitivni cenovy vyvoj na trhu se
chmelem potyké s velkymi problémy. Na jedné strané jsou zplsobeny
Spatnymi vysledky sklizni v poslednich dvou letech diky klimatickym
vlivim a na druhé strané dlouhotrvajici Spatnou ekonomickou situact
zplsobenou nizkou Urovni cen v poslednich 14 letech. To se projevilo
v nedostate¢nych investicich jak do technologif tak zejména do obnovy
chmelnic. O téchto problémech se snazi ¢esti chmelafi jednat se vsemi
zainteresovanymi stranami, tj. pivovary, obchodniky, ale také se statni
spravou. Vedle pravidelnych schlizek s vedenim ¢eského ministerstva
zeméd@lstvi probéhla v zafi 2007 v Zatci celodenni schiizka se zemédél-
skym vyborem Poslanecké snémovny Parlamentu Ceské republiky.

Véfime, Ze spole¢nym Usilim najdeme cestu, jak péstovani chmele
jedine¢nych vlastnosti v Ceské republice udrzet a Ze jeho kvalita bude
stdle spojena s vyrobou pénivého moku ve viech zemich svéta.
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The Minister of Agrlculture plcked hops and introduced the logo of the protected designation of origin
ZATECKY CHMEL (Saaz Hops) at the Zatec hop harvest festival

Ministr zemédélstvi na Zatecké Docesné cesal chmel a predstavil logo chranéného oznaceni piivodu ZATECKY CHMEL

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

September 1%, 2007. Already traditionally, many of the Czech

breweries, from the largest to the restaurant breweries, par-
ticipated in the festivities. Besides the attractive cultural program the
organizers offered to the participants of the hop harvest festival many
supporting events related to hops and beer.

The 50t Zatec hop harvest festival took place, on August 315 and

During the gala opening of the hop festival, on Saturday, September
1%, 2007, a VIP contest in hand picking of hops took place on the main
podium, with participation of the Vice-Chairman of the Government for
European Matters Mr. Alexandr Vondra, the Minister of Agriculture of the
Czech Republic Mr. Petr Gandalovi¢, Commissionaire of the Usti Region
Mr. Jiif Sulc and Mayor of the Zatec Royal Town Mr. Erich Knoblauch.
The specialized jury formed from the representatives of the Czech hop
growers - the Chairman of Hop Growers Union of the Czech Republic Mr.
Bohumil Pézler, Chairman of CHMELARSTVI, cooperative Zatec Mr. Pavel
Patrovsky and Mr. Zdenék Rosa from the Hop Growers Union selected
as the only and clear winner the “Zatecky chmel” (Saaz Hops).

Minister Gandalovi¢, with Commissionaire Sulc and the Vice-Chairman
of Government Vondra, therefore, marked the first box with the hop
pellets of Zatecky chmel (Saaz hops) from the 2007 harvest, with a label
with a new graphical logo of Zatecky chmel in relation with the logo
of the protected designation of origin — acquired by Zatecky chmel
(Saaz hops) as the first hops within the EU in May, 2007. “Europe finally
acknowledged what we have already known for a long time. Zatecky
chmelis a part of a tradition and culture, and it must be protected,” said
Vice-Chairman of Government Vondra. More information on the pro-
tected designation of origin can be found at www.zateckychmel.eu

Part of the hop harvest festival was, again, a professional beer-tasting
contest organized by Hop Research Institute Zatec. In 2007, with the
participation of 36 breweries with 175 brands of beer, divided into ten
categories. The most successful were Svijany, Regent, Priméator and
Zatec. However, in the main categories (lager beers) the brands Bernard,
Zlatopramen and Krusovice won. Within ten categories, beers from
eight different breweries won, which declares the variety and quality
of the Czech beer market.

Zatci se ve dnech 31.8.a1.9.2007 konaly jiZ 50. Zatecké slavnosti
Vchmee - Docesna. Jako tradi¢né se slavnosti Ucastnila velka
fada ceskych pivovar( a to od téch nejvétsich aZ po pivovary
restauracni. Organizatofi nabidli u¢astnikim Docesné vedle ldkavého

kulturniho programu na cele s vystoupenim Karla Gotta také fadu
doprovodnych akci spojenych se chmelem i pivem.

Pfi slavnostnim zahajeni Docesné 2007 v sobotu 1.9. 2007 probéhla na
hlavnim podiu VIP soutéz v ru¢nim ¢esani chmele, které se zucastnili
mistopredseda vIady pro evropské zalezitosti Alexandr Vondra, ministr
zemeédélstvi CR Petr Gandalovi¢, hejtman Usteckého kraje Jiff Sulc
a starosta kralovského mésta Zatec Erich Knoblauch. Odbornd porota
7 fad zéstupcl Ceskych péstitelll chmele - predsedy Svazu péstitell
chmele CR Bohumila Pézlera, piedsedy Chmelafstvi, druzstva Zatec
Pavla Patrovského a Zderka Rosy ze Svazu péstitelll chmele vyhodnotila
jako jediného a jasného vitéze ,Zatecky chmel”.

Ministr Gandalovi¢ s hejtmanem Sulcem a mistopfedsedou viady Von-
drou poté oznacili prvni karton granulovaného Zateckého chmele ze
sklizné 2007 etiketou s novym grafickym logem Zateckého chmele ve
spojeni s logem chranéného oznaceni plvodu, které Zatecky chmel
ziskal jako prvnichmel v rdmci EU v kvétnu 2007. ,Evropa konecné uznala
to, co my uz davno vime. Zatecky chmel je soucast tradice, kultury a je
tfeba ho chrénit,” uvedl mistopfedseda vladdy Vondra. Vice informacf
o chrdnéném oznaceni plvodu Ize najit na www.zateckychmel.eu

Soucasti Docesné byla opét i odbornd degustacni soutéz porfadana
Chmelafskym institutem, s. r. 0., které se v roce 2007 zUcastnilo 36
pivovard se 175 znackami piv, které soutézily v deseti kategoriich. Mezi
nejuspeésnéjsi znacky celé degusta-
ce patfily Svijany, Regent, Primator
a Zatec.V hlavnich kategoriich (svét-
1& vycepni piva a svétlé lezdky) zvi-
tézily znacky Bernard, Zlatopramen
a Krusovice. Vramci deseti kategorif
zvitézila piva z osmi rliznych pivo-
var(, coz svedci o pestrosti a kvalité
¢eského pivniho trhu.
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ZATECKY CHMEL (SAAZ HOPS) (PDO)
ZATECKY CHMEL (CHOP)

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

Czech Republic. The marking of hops which included labeling

and verifying of hop origin has already begun in 16th century.
The first state regulations dates back to 18th century when the Empress
Maria Theresa issued an act against hop falsification — the patent about
official sealing of hops and issuing documents which guaranteed
unique origin of hops - in year 1769.

The growing of aroma hops has a thousand-year tradition in the

PROTECTED DESIGNATION OF ORIGIN

The Regulation No. 510/2006 on the Protection of Geographical
Indications and Designations of Origin for agricultural products and
foodstuffs regulates two particular groups of protected geographical
names: designations of origin and geographical indications.

Protected Designation of Origin (PDO) means the name of aregion,
a specific place or, in exceptional cases, a country, used to describe an
agricultural product or a foodstuff:

B originating in that region, specific place or country,

B and the quality or characteristics of which are essentially or exclusi-
vely due to a particular geographical environment with its inherent
natural and human factors, and the production, processing and
preparation of which take place in the defined geographical area.

tisiciletou tradici. Zndmkovani chmele, které zahrnuje oznacovanf

a ovéfrovani mistniho pavodu chmele, zacalo jiz v 16. stoleti.
Prvni statni legislativa upravujici tuto oblast pochdzi z 18. stoleti, kdy
jako ochranu proti padélani chmele vydava v roce 1769 Marie Terezie
patent o Urednim peceténichmele a vydavanilistin zarucujici jedinecny
plvod chmele.,

Péstovém’jemného aromatického chmele mé v Ceské republice

CHRANENE OZNACENi POVODU

NafizeniRady ¢.510/2006 o ochrané zemépisnych oznacenia oznacenf
pUvodu vyrobkd upravuje dveé samostatné skupiny chrdnéného zeme-
pisného nazvu: oznaceni plvodu a zemépisna oznaceni.

Chranéné oznaceni ptvodu (Protected Designation of Origin)
je ndzev regionu, ur¢itého mista nebo ve vyjimecnych pfipadech
zemé, kterého se pouzivd k oznaceni zemédélského vyrobku nebo
potraviny

B které pochdzeji z tohoto regionu, uréitého mista nebo zemé,

B jehoz kvalita nebo vlastnosti jsou pfevazné nebo vylucné dany
zvl&dstnim zemépisnym prostfedim s jeho neodmyslitelnymi
ptirodnimi nebo lidskymi faktory, a jehoz vyroba, zpracovani a
pfiprava probihd ve vymezené zemépisné oblasti.




The European Union provides via Regulation No. 510/2006 the prote-
ction of designation of origin and geographical indication of selected
regional agricultural products whose reputation extends beyond
national borders and helps the promotion of these products.

On the base of Regulation No. 503/2007 from 8th May 2007 the desig-
nation ZATECKY CHMEL (PDO) was registered in the List of Protected
Designations of Origin and Protected Geographical Designations. In the
European Union this is the first given designation for hops and one of
the first designations given to Czech agricultural or food products.

The mark ZATECKY CHMEL (SAAZ HOPS) can only be used for fine
aroma hops of Saaz variety (all its registered clones) grown in Zatec
(Saaz) hop growing region. It is the cadastral area in districts of Louny,
Rakovnik, Chomutov, Kladno, Pilsen-north, and Rokycany. The centre of
Zatec (Saaz) hop growing region and the seat of hop organizations and
also the centre of hop processing is the town of Zatec. More information
on www.zateckychmel.eu
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Evropska Unie poskytuje prostfednictvim nafizeni ¢. 510/2006 ochranu
oznaceni plvodu a zemépisného oznaceni vybranych regionalnich
zemédélskych produktd, jejichZ reputace pfesahuje narodnf hranice a
pomaha tak i propagaci téchto vyrobku.

Na zékladé Nafizeni Komise ¢. 503/2007 ze dne 8. kvétna 2007 bylo
oznaceni ZATECKY CHMEL (PDO) zapsano do Rejstfiku chranénych
oznaceni plvodu a chranénych zemépisnych oznaceni. V rdmci Ev-
ropské Unie se jednd o prvni udélené oznacenf tykajici se chmele a
o jedno z prvnich oznaceni udélené ceskému zemedélskému nebo
potravinafskému vyrobku.

Oznacenim ZATECKY CHMEL muzZe byt oznacen pouze jemny
aromaticky chmel - odrlida Zatecky polorany cerveriak (viechny jeji
registrované klony) vypéstovana v Zatecké chmelafské oblasti. Jedna
se o katastraIni Uzemi v okresech Louny, Rakovnik, Chomutov, Kladno,
Plzen-sever, Rokycany. Centrem Zatecké chmelafské oblasti a sidlem
chmelafskych organizaci, tak jako i stfediskem zpracovani chmele, je
mésto Zatec. Vice informaci naleznete na www.zateckychmel.eu

_ Czech Republic — one of the world largest hop exporters
Ceska republika - jeden z nejvétSich svétovych vyvozeti chmele

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

he Czech
Republic
is, histori-

cally, one of the
largest produ-
cers and expor-
ters of hops in
the world. Every
year, over 80%
of the Czech
production of
hops is expor-
ted worldwide.
Almost 70 coun-
tries appeared

in the customs
statistics on ex-
port of the Czech
hops for the past

10 years, and the
Czech Republic
exports, yearly,
on average of
approximately 5000
tons of hops and hop products. Traditionally, the largest customers for
the Czech hops are the Japanese breweries, which buy approx. 40 %
of the exported hops. Other positions were, in past years, taken by
Germany, Russia, Great Britain, China, Belgium, Finland, Ukraine, Poland,
India, USA, Vietnam, Hungary and Romania.

In 2006, the export of hop pellets from the Czech Republic grew by
10% compared to 2005, but on the other side, the export of dry hop
cones decreased significantly.

nejvétsi vyvozce chmele na svété. Vice nez 80% Ceské pro-

dukce chmele sméfuje kazdoro¢né do celého svéta. V celnich
statistikdch o vyvozu ¢eského chmele se za uplynulych 10 let objevilo
teméF 70 zemi a ro¢né se z Ceské republiky vyveze v praimeéru okolo
5000t chmele a chmelovych vyrobkd. Tradi¢né nejvétsimi odbérateli
Ceského chmele jsou japonské pivovary, ke kterym sméfuje cca. 40 %
vyvezeného chmele. Na dalsi mista se pak v minulych letech fadily
Neémecko, Rusko, Velka Britanie, Cina, Belgie, Finsko, Ukrajina, Polsko,
Indie, USA, Vietnam, Madarsko a Rumunsko.

)V 4
Ceské republika se historicky fadi mezi nejvétsi vyrobce a také

V roce 2006 vzrostl vyvoz granulovaného chmele z Ceské republiky
0 10% oproti roku 2005 a vyznamné se snizil vyvoz hlavkového
chmele.

Nizsi sklizeri chmele roku 2006 se ¢astecné odrazila na snizenf celko-
vého vyvozu chmele v roce 2006. Za zvysenim vyvozu granulovaného
chmele je nutné vidét predevsim dozvuky rekordnf sklizné roku 2005.
Pokles vyvozu hlavkového chmele ovlivnily zejména vysledky sklizné
roku 2006, ale také skute¢nost, ze urcitd mnozstvi chmele, kterd se
v minulych letech zpracovévala v zahrani¢i byla zpracovéna v Ceské
republice.

Témer 2000t chmelovych vyrobkd (chmelové granule typu 90 a typu
45) odebraly v roce 2006 japonské pivovary Asahi, Kirin, Sapporo
a Suntory.

Na druhém misté mezi odbérateli ceského chmele bylo v roce 2006
Némeécko (648,31) a na teti pricku odbératell se v roce 2006 dostalo
Rusko (322 1), které zaznamenava vzestupny trend jiz od roku 2002. Na
paté misto za Velkou Britanii se jiZ zafadila Cina (237 1), ktera je nejvétsim
vyrobcem piva na svété. V pFipadé Ciny se jedné pravdépodobné o his-
toricky nejvyssi objem vyvozu ceského chmele. Je velmi potésitelné, ze
se v Ciné vedle zvyseného dovozu chmele, napifklad z USA, uplatriuje
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The smaller hop harvest in 2006 partially reflected in the decrease of
the total hops exported in 2006. As the reason for the increase of the
hop pellet sales, we must see mainly the echo of the record harvest
in 2005. The decrease of the export of dry hop cones was influenced,
especially, by the results of the 2006 harvest, but also by the fact that
certain amounts of hops, which were in past years processed abroad,
were processed in the Czech Republic.

In 2006, almost 2000 tons of hop products (hop pellets type 90 and
45) were bought by the Japanese breweries Asahi, Kirin, Sapporo and
Suntory.

In the second place of the importers of Czech hops in 2006 was Ger-
many (648 tons) and in the third place in 2006 ranked Russia (322 tons),
where the exports have been growing since 2002. The fifth place (after
the Great Britain) was taken by China (237 tons), which is the largest
producer of beerin the world. This was probably the historically largest
volume of export of Czech hops to China. Itis very pleasing that China,
besides the increased import of hops e.g. from the USA, also finds
a place for the high quality Czech fine aroma hops, which has, in the
price environment on the China market, a difficult position.

The amount of the exported hops reached over 800 million CZK (2004
- 841 million CZK, 2005 - 805 million CZK, 2006 - 812 million CZK). The
amount of the imported hops was 116.4 million CZK, which represents
a credit balance of the foreign trade of hops in the amount of 695.6
million CZK, thus a unique value in the sector of the Czech agriculture
export.

One fifth on the Czech hops still remains available to the Czech brewer-
ies and, thus, forms a top-quality foundation of the Czech beer.

The Czech Republic, with the Saaz variety, is still the largest producer of
the fine aroma hops in the world. The Czech hops also represent one
of the very important items of the global Czech agriculture export in
third countries, taking the 7th place.

také cesky jemny aromaticky chmel, ktery ma v cenovém prostredf
¢inského trhu velmi tézké postavent.

Hodnota vyvezeného chmele presédhla opét droven 800 mil. K¢ (2004
-841 mil. K¢, 2005 - 805 mil. K¢, 2006 - 812 mil. K¢). Hodnota dovezeného
chmele ¢inila 116,4 mil. K¢, coz predstavuje aktivni saldo zahrani¢niho
obchodu se chmelem ve vysi 695,6 mil. K¢, tedy jedine¢nou hodnotu
v sektoru ¢eského agrérniho exportu.

Pétina Ceského chmele stéle zastava k dispozici doméacim pivovarim
kde kvalitativnim zékladem ceskych piv je ¢esky chmel.

Ceska republika, s odridou Zatecky polorany cervenék, je stale nejvét-
$im producentem jemného aromatického chmele na svété. Cesky chmel
predstavuje také jednu z velmi vyznamnych polozek celého ¢eského
agrarniho exportu do tretich zemi, kde se fadi hodnotové na 7. misto.

Hop export from the Czech Republic / Vyvoz chmele z Ceské republiky 1994 - 2006

6000

5000

4000

3000

2000

1000 \

O 1904 | 1095 | 1096 | 1097 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
—e—hop cones / hlavkovy chmel (t) 4762 | 3846 | 3851 | 2602 | 1847 | 1965 | 1497 | 2038 | 1985 | 1414 | 1185 | 1838 | 678
—m— hop pellets / granulovany chmel (t) | 2797 | 2876 | 3427 | 3436 | 3507 | 3432 | 3152 | 3257 | 3319 | 2981 | 3467 | 3411 | 3764
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Pilsner Urquell brewery welcomed the Czech hop growers
Plzensky Prazdroj privital ceské péstitele chmele

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

of the Czech hop growers in Pilsen took place on the first spring

day of 2007. The meeting was commenced by the trade brewers
Mr. Véaclav Berka and Mr. Pavel Pricha, along with the Chief Brewer
of the Pilsner Urquell Mr. Jan Hlavacek and Purchase manager Mrs.
Martina Brotankova, who warmly welcomed the hop growers and the
representatives of the Czech hop organizations in the representative
facility of the brewery.

Based on the invitation of the Pilsner Urquell brewery, a meeting

In the first seminar, Ms. Petra Koptové introduced the hop purchase
system of Pilsner Urquell, i.e. of the SABMiller Group. The presentation
was focused mainly on the significance of the Czech varieties of hops
and, mainly of the Saaz variety for the breweries and main brands of
the Pilsner Urquell trademark and the SABMiller Group - especially, the
brands Pilsner Urquell, Radegast, Gambrinus, Velkopopovicky Kozel,
Topvar and Hansa Pilsener. These brands are produced throughout the

world in SABMiller breweries not only in the Czech Repubilic, but also
in Hungary (Dreher Brewery), Romania (Cluj-Napoca Brewery), Poland
(Tyskie Brewery), Russia (Kaluga Brewery), Slovakia (Topvar Brewery) and
South African Republic (SAB Brewery). Currently, the company uses, from
the Czech varieties - Saaz, Sladek, Premiant and Agnus.

From the point of view of the Czech hop growers and the future of hop
growing in the Czech Repubilic, the perspective of the purchase of hops
of the SABMiller Group, which counts with increasing the purchase of
the Czech hop varieties, especially of the Saaz, was interesting.

The lecture by Ms. Koptova was followed by the technologist of Plzersky
Prazdroj, a.s. Mr. Robert Skobolik, who described the work with the
Czech varieties in the individual breweries and the significance of the
Czech varieties for the quality of beer. Mr. Zdenék Rosa, the Secretary of
the Hop Growers Union of the Czech Republic, continued with quickin-
formation about the consumption of hops in breweries worldwide and
with an analysis of the development of beer production in the individual
world regions. Then followed lectures by the representatives of the Hop
Research Institute in Zatec - Mr. Vladimir Nesvadba, PhD. presented a
speech on hops breeding and a comparison of Czech and foreign hops

zensky Prazdroj, a. s. setkdnf ¢eskych péstiteld chmele v Plzni

v ramci Chmelafského semindfe. Setkani zahdjili obchodnf
slddciing. Vaclav Berka
a ing. Pavel Prlcha
spolu s vrchnim slad-
kem Plzeriského Pra-
zdroje ing. Janem Hla-
vackem a manazerkou
nékupu ing. Martinou
Brotankovou, ktefi vie-
le v reprezenta¢nim
prostorach pivova-
ru privitali péstitele
chmele a zastupce
Ceskych chmelafskych
organizaci.

Prvm’jarm’ den roku 2007 probéhlo na pozvéani spole¢nosti PI-

V prvni predndsce
pfedstavila ing. Petra
Koptova systém naku-
pu chmele spole¢nos-
ti Plzensky Prazdroj,
respektive skupiny
SABMiller. Prezentace
byla zameéfena zejmé-
nanavyznam c¢eskych
odrid chmele a prede-
viim odrlidy Zatecky polorany ¢ervenak pro pivovary a hlavniznacky
Plzeriského Prazdroje i skupiny SABMiller. Jde o znacky Pilsner Urquell,
Radegast, Gambrinus, Velkopopovicky Kozel, Topvar, Hansa Pilsener.
Tyto znacky se vyradbéji po celém svété v pivovarech SABMiller nejen

v Ceské republice, ale také v Madarsku (pivovar Dreher), Rumunsku
(pivovar Cluj-Napoca), Polsku (pivovar Tyskie), Rusku (pivovar Kaluga),
Slovensku (pivovary Topvar) a Jihoafrické republice (pivovary SAB).
V soucasné dobé spolecnost pouzivé z ceskych odriid chmele - Zatecky
polorany Cervendk, a dale odrddy Sladek, Premiant a Agnus.

Z pohledu ceskych péstitelt chmele a budoucnosti péstovani chmele
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varieties during the international beer-tasting organized in the Hop
Research Institute, when the Czech varieties ranked almost always in
the first place. In his speech, he also mentioned, the registration of a
new Czech bitter variety Rubin in 2007. Mr. Karel Krofta, PhD. presented
the information on substances contained in Czech hops, mainly on
substances with influence on beer quality and human health.

After a lunch break, a sight-seeing of the brewery took place, which
lead from the visitor's center to the brew-house and historical cellars,
with a tasting of beer prepared using the traditional technologies.

Furthermore, the hop growers could see the beer in the CC tanks, the
newly opened filling line and the storehouse for hop products.

The entire meeting was very well
organized by Pilsner Urquell and it
was obvious that the hops, and es-
pecially the Saaz variety, are very well
appreciated here and are included in
the plans for the future.

In 2006, Pilsner Urquell succeeded
tostrengthenits No. 1 positionon
the Czech beer market.

Throughout 2006, the breweries from the Pilsner Urquell company sold
10.7 million hectoliters of beer (including the license brands of Pilsner
Urquell abroad). This most contributed to the increase of export, but
regardless of this, the largest market of Pilsner Urquell remains the
Czech Republic. The Czechs consumed 8.1 million hectoliters from the
production of Urquell - that is 2.4 % more than in 2005. The Urquell
consumption abroad grew faster — by a total of 17.5 %. The most credit
goes to the flagship brand of the company - Pilsner Urquell. Also, the
Velkopopovicky Kozel is gaining more and more interest abroad.
Especially, the export to the EU countries — Germany, Netherlands, Italy,
Spain, Denmark, France and Scandinavian countries — grew. In Germany,
Pilsner Urquell is no. 1 amongst the imported beers. The company
exported almost 800 thousand hectoliters of beer, wherefrom almost
80 % was the premium Pilsner Urquell.

v CR byl zajimavy vyhled ndkupu chmele skupiny SABMiiller, ktery pocita
se zvy$ovanim odbérl ceskych odrid chmele, zejména Zateckého
poloraného cervenaku.

Na predndsku ing. Koptové navézal technolog Plzeriského Prazdroje,
a. s. ing. Robert Skoblik, ktery popsal chmeleni ¢eskymi odridami
v jednotlivych zadvodech a vyznam ceskych odrtid chmele pro kvalitu
piva. S kratkou informaci na téma spotfeby chmele v pivovarech a s ana-
lyzou vyvoje produkce piva v jednotlivych regionech svéta navéazal na
vystoupen{ pracovnikl pivovaru Mgr. Zdenék Rosa BA, tajemnik Svazu
péstiteld chmele CR.

Nasledovala vystoupeni pracovnik Chmelafského institutu, s. r. o.
-ing. Vladimir Nesvadba, PhD. podal sdéleni o Slechténi chmele a srov-
nani ceskych a zahrani¢nich odrid chmele pfi mezindrodnich degus-
tacich pofaddanych ve Chmelafském institutu, pfi kterych ceské odrtdy
obsadily témeéf vzdy prvnimista. Ve svém vystoupeni zminil také leto3ni
registraci nové ceské hotké odridy Rubin. Ing. Karel Krofta, PhD. podal
informace o obsahovych latkdch v ceském chmelu, a to predevsim
o latkach, ktery majf vliv na kvalitu piva a také na lidské zdravi.

Po obédé probéhla prohlidka pivovaru, kterd vedla z ndvstévnického
centra do varny a historickych sklept s ochutnavkou piva pfipravova-
ného tradi¢nitechnologii. Déle si mohli péstitelé chmele prohlédnout
leZzeni piva v CK tancich, nové otevienou staceci linku a také sklad
chmelovych vyrobku.

Celé setkani bylo ze strany Plzeriského Prazdroje velmi dobfe organi-
zovéano a bylo patrné, ze chmel a zvIasté Zatecky polorany cervenak je
zde velmi cenén a pocité se s nim také do budoucna.

Plzeriskému Prazdroji v roce 2006 povedlo upevnit postaveni
jednicky na ¢eském trhu s pivem.

Za cely rok 2006 prodaly pivovary ze skupiny Plzeriského Prazdroje, a.s.
10,7 milionu hektolitrd piva (véetné licenenfvyroby znacek Plzerského
Prazdroje v zahranici). Nejvice se na tom podilel rlist vyvoz(, ale i tak
z(istavé nejvétsim odbytistém Prazdroje Cesko. Z produkce Prazdroje
zkonzumovali Cesi 8,1 milionu hektolitr(i - to je 0 2,4 procenta vice nez
v roce 2005. Odbyt v zahranicirostl Prazdroji rychleji - celkem o 17,5 pro-
centa. Nejvétsi zasluhu na tom ma vlajkova lod spole¢nosti- dvanactka
Pilsner Urquell. Zajem v zahranici roste i o Velkopopovického Kozla.
Zvysil se export pfedevsim do zem{ EU — Némecka, Nizozemska, Itdlie,
Spanélska, Dénska, Francie a skandinavskych zemi.V Némecku je Pilsner
Urquell jedni¢kou meziimportovanymi znackami piva. Prazdroj celkem
vyvezl téméf 800 tisic hektolitrli piva, z toho pres 80 procent tvoli prave
prémiova plzeriskd dvanactka.
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KIRIN THE GOLD - 100% Saaz hops
100 % Zateckého chmele to je KIRIN THE GOLD

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

n 2007, the Japanese brewery Kirin celebrated the 100" anniversary
I of the founding of the KIRIN BREWERY COMPANY on February 231,

1907.
On the occasion of this anniversary, the brewery introduced, on March
20" 2007, a new beer brand — KIRIN THE GOLD. It uses 100% Saaz hops
and Czech malt. On January 23 2007, the representatives of the Kirin
Brewery visited Zatec to introduce the product, before its premier, to
the Czech hop growers.

During his visit to Japan in May 2007, Mr. Pavel Patrovsky, the Vice
Chairman of the Hop Growers Union of the Czech Republic, delivered

the representative of the Kirin Brewery, Mr. Fuseda, a commemorative
vase as a gift from the Czech hop growers to this important anniversary
with the engraving: "FROM THE CZECH HOP GROWERS TO THE KIRIN
BREWERY ON ITS 100 YEAR ANNIVERSARY”

The total production of beer beverages in Japan recorded in 2006
repeatedly showed a slight decrease of 0.6 % and was 62.2 million
hectoliters (2005 - 62,6 mil. hl, 2004 - 64,77 mil. hl). The share of beer
on the total production dropped from 59 % in 2004 to 55.7 % in 2006,
also the share of Happoshu dropped from 36 % in 2004 to 25.1 % in
2006 and, on the other side, the so called third category experienced
a significant growth from 5 % in 2004 to 19.2 % in 2006.

KIRIN

aponsky pivovar Kirin oslavil v roce 2007 vyroci 100 let od zaloZenf
J KIRIN BREWERY COMPANY, 23. tinora 1907.

U pfilezZitosti tohoto vyroci predstavil pivovar 20. bfezna 2007 novou
znacku piva - KIRIN THE GOLD. Ze 100% je zde pouzit Zatecky chmel
a cesky slad. 23. ledna 2007 navstivili Zatec zastupci pivovaru Kirin, aby
tento produkt jesté pred jeho premiérou predstavili ceskym chmela-
ram.

PYi své navsteve Japonska v kvétnu 2007 predal ing. Pavel Patrovsky,
mistopfedseda Svazu péstitelt chmele CR upominkovou vazu zastupci
pivovaru Kiring, panu Fusedovi, jako dar od ceskych péstiteld chmele
ktomuto vyznamnému vyrocis rytinou ,FROM CZECH HOP GROWERS
TOKIRIN BREWERY ON 100 YEARS ANNIVERSARY* (OD CESKYCH PESTI-
TELU CHMELE PIVOVARU KIRIN K 100 LETEMU VYROCH).

Celkova produkce pivnich ndpoji v Japonsku zaznamenala v roce
2006 opét mirny pokles 0 0,6% a ¢inila 62,2 mil hl. (2005 - 62,6 mil.
hl, 2004 - 64,77 mil. hl). Podil piva na celkové produkci se snizil z 59%
v roce 2004 na 55,7 % v roce 2006, snizil se také podil Happoshu a to
7 36% v roce 2004 na 25,1% v roce 2006 a naopak k vyznamnému
rastu doslo u tzv. tieti kategorie, kde se podil zvysil z 5% v roce 2004
na 19,2 % v roce 2006.
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zatec Xantho
Latec Xantho

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

[t is a strong dark lager with an increased content of Xanthohu-
mol, which was developed in cooperation with the Hop Research
Institute in Zatec.

A4 .
Zatec brewery launched in August 2007 a new beer Zatec Xantho.

Zatec brewery wants to direct this product to a continuously growing
consumer segment — women. As the experienced brewmaster of the
Zatec brewery noted “beer consists of thousand of natural substances
and most of them are beneficial to human body, but it is necessary to
know how to drink it”. Amongst these natural substances which are
present in beer and are beneficial to human health belong also Xan-
thohumol and Isoxanthohumol. Both belong amongst prenylflavanoids
which are contained in hops and are transferred to beer and have
proven positive influence on osteoporosis. The current studies (more
than 40 scientific works) have also focused on biochemical potential
of Xanthohumol as chemopreventive and anticancer substances in all
development stages.

The trade director of the brewery Mr. Vincik further noted that because
the brewery uses for the production of their beers only Czech hops in
form of hop pellets and no hop extract, to which these substances are
not transferred, all the beers from the Zatec brewery have in comparison
with some other beers already higher contents of Xanthohumol and
Isoxanthohumol.

At the tasting competition during Zatec Hop Harvest festival in 2007

Zatec Xantho took second place in the category of special dark la-
gers.

-

Jednd se o silny tmavy lezak se zvysenym obsahem Xantohu-
molu, ktery byl vyvinut ve spolupraci s Chmelafskym institutem
v Zatci.

7 .
Zatecky pivovar predstavil v sronu 2007 nové pivo Zatec Xantho.

Zatecky pivovar se s timto produktem chce zamé¥it na stéle rostouci
spotfebitelskou skupinu, kterou jsou Zeny. Jak Fika s nadsazkou zkuseny
sladek zateckého pivovaru: ,pivo obsahuje 1000 pfirodnich latek a vét-
Sina jich na ¢lovéka plsobf pfiznive, ale musi se to umét pit”. A pravé
mezi tyto pifrodnilatky, které jsou pfirozené obsazené v pivu a pfizniveé
plsobi na lidské zdravi patfi i xantohumol a isoxantohumol. Obé pa-
t¥ mezi prenylované flavonoidni latky, které jsou obsazeny v chmelu
a prechdazeji do piva a maji prokazatelné pfiznivy vliv na fidnuti kosti,
tzv. osteopordzu. Soucasné studie (vice nez 40 védeckych praci) se dale
zamefily i na biochemicky potencial xanthohumolu jako chemopreven-
tivni a protirakovinné latky plsobici ve viech stadiich vyvoje.

Obchodniteditel pivovaru Ing. Vincik déle podotkl, Ze vzhledem k tomu,
Ze pro vyrobu piv pouzivajf vyhradné cesky chmel ve formé chmelovych
granuli, a nikoli chmelovy extrakt, do néhoz tyto latky neprechazeji, majt
jiz zateckd piva oproti nékterym jinym piviim pfirozené zvyseny obsah
xanthohumolu a izoxanthohumolu.

V rdmci degustacni soutéze pfi Do¢esné 2007 obsadil Zatec Xantho
2. misto v kategorii tmavych speciald.

74

Noblesnd clut)
caroondé e "/'//é//



CESKY CHMEL 2007 11

Hops in the Czech Republic
Chmel v Ceské republice

Hops are grown in three hop growing region in the Czech Republic:
V Ceské republice se chmel péstuje ve trech chmelaFskych oblastech:

Saaz hop growing region
Zatecka chmelarska oblast

scha
MELN{K
Auscha hop growing region
Ustécka chmelaiska oblast

® PRAHA

Tirschitz hop growing region
TrSicka chmelaiska oblast

schitz
oLo RSICE

BRNO e

Hop acreage in hectares according to the region and variety (2007)
Plocha chmele v hektarech podle oblasti a odrid (2007)

Variety / Region
Odrida / Oblast

Development of the production and acreage 1998 - 2006
Vyvoj produkce a ploch 1998 - 2006

Source/Zdroj : Central Institute for Supervising and Testing in Agriculture / Ustfedni kontrolni a zkusebni stav zemédélsky
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CZECH HOP VARIETIES / CESKE ODRUDY CHMELE

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

SAAZ /| ZATECKY POLORANY CERVENAK

Hop resins / Chmelové pryskyrice

total resins (% w/w) 13-20 celkové pryskyfice (% hm.)
a-bitter acids (% w/w) 30-6,0 a-hotké kyseliny (% hm.)
B-bitter acids (% w/w) 45-80 B-hotké kyseliny (% hm.)
a/B ratio 0,60 -0,90 pomér a/f
cohumulone (% rel.) 23-26 kohumulon (% rel.)
colupulone (% rel.) 39-43 kolupulon (% rel.)

Hop polyphenols / Chmelové polyfenoly

45-6,0
0,30-0,50

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

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

Basic characteristics

Ripening time:

Hop resins / Chmelové pryskyrice

total resins (% w/w) 17 -24 celkové pryskyfice (% hm.)
a-bitter acids (% w/w) 4,0-8,0 a-hotké kyseliny (% hm.)
B-bitter acids (% w/w) 35-80 B-hoftké kyseliny (% hm.)
a/p ratio 0,70-1,30 pomér a/B
cohumulone (% rel) 25-31 kohumulon (% rel.)
colupulone (% rel.) 45 - 51 kolupulon (% rel.)

Hop polyphenols / Chmelové polyfenoly

30-40
0,50-0,75

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

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

Essential oils / Chmelové silice

total oil (% w/w) 04-10
myrcene (% rel.) 25-40
linalool (% rel.) 04-08
2-undecanone (% rel.) 03-08
methyl-4-decenoate (% rel) 09-1,5
3-caryophyllene (% rel.) 6-9

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

Basic characteristics Zakladni charakteristika
Pedigree: clonal selection in original hops ~ Pavod: klonova selekce v pdvodnich porostech
within Saaz and Auscha regions, v Zatecké a Ustécké oblasti,
it is grown in nine clones je péstovan v deviti klonech
Registered: Lucan (1941), Blato (1952),  Registrace: Lucan (1941), Blato(1952),
Osvald’s clone 31(1952), Osvaldlv klon 31 (1952),
Osvald’s clone 72 (1952), Osvaldlv klon 72 (1952),
Osvald’s clone 114 (1952), Osvaldlv klon 114 (1952),
Sitem(1969), Zlatan (1976), Sitem(1969), Zlatan (1976),
Podlesak (1989), Blsanka (1993) Podlesak (1989), Blanka (1993)
Aroma: genuine, delicate  Aroma: pravé, jemné chmelové
Ripening time: 122-128 days ~ Vegetacni doba: 122-128 dnif

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

Pedigree: selection from hybrid ~ Pavod:
progenies of varieties
Northern Brewer and Saaz
Registered: 1994  Registrace:
Aroma: delicate, pleasant ~ Aroma:

133-140days  Vegetacni doba:

Essential oils / Chmelové silice

total oil (% w/w) 1,0-20
myrcene (% rel.) 40-50
linalool (% rel.) 02-04
2-undecanone (% rel.) 1,0-20
methyl-4-decenoate (% rel) 1,0-2,0
-caryophyllene (%rel.) 8-13

a-humulene (% rel.) 20-30
B-farnesene (% rel.) <1,0

selinenes (% rel.) 05-15

vybér z hybridnfho potomstva

odrtdy Northern Brewer

a Zateckého poloraného ¢erveraku

1994
jemné, chmelové

133-140 dni

hmotnost silic (% hm.)
myrcen (% rel.)
linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
B-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen )

)

selineny

% rel,
% rel,

(
(



Basic characteristics

Pedigree:

Registered:

Aroma:

Ripening time:

Hop resins / Chmelové pryskyfice

total resins (% w/w) 19-25 celkové pryskyfice (% hm.)
a-bitter acids (% w/w) 7-M a-hotké kyseliny (% hm.)
B-bitter acids (% w/w) 35-60 B-hotké kyseliny (% hm.)
a/B ratio 1,70-2,30 pomeér a/f3
cohumulone (% rel.) 18-23 kohumulon (% rel.)
colupulone (% rel.) 39-44 kolupulon (% rel.)

Hop polyphenols / Chmelové polyfenoly

30-40
0,30-0,50

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

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

selection from hybrid
progenies of Saaz variety

in an inzucht line

and other breeding material

1996

mild and pleasant

128-134 days
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Zakladni charakteristika

Plvod:

vybér z hybridnfho potomstva

kiizeni inzuchtnf linie

Zateckého poloraného ¢ervendaku
a dalsiho slechtitelského materidlu

Registrace:

Aroma:

Vegetacni doba:

Essential oils / Chmelové silice

total oil (% w/w)

myrcene (% re
linalool (% rel.)

2-undecanone (% rel.)

1,0-20
) 35-45
04-10
07-15

methyl-4-decenoate (% rel) 1,0-17

B-caryophyllene (% rel.)
a-humulene (% rel.)
B-farnesene (% rel.)
selinenes (% rel.)

7-13
25-35
1-3
05-15

1996
chmelové, ptijemné

128-134 dni

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

)
)
)
)
)
)
)
)
)

Basic characteristics

Pedigree:

Registered:

Aroma:

Ripening time:

Hop resins / Chmelové pryskyrice

total resins (% w/w) 26-32 celkové pryskyfice (% hm.)
a-bitter acids (% w/w) 11-15 a-hotké kyseliny (% hm.)
B-bitter acids (% w/w) 5-8 B-hoftké kyseliny (% hm.)
a/p ratio 1,90 - 2,60 pomér a/f
cohumulone (% rel) 29-38 kohumulon (% rel.)
colupulone (% rel.) 51-59 kolupulon (% rel.)

Hop polyphenols / Chmelové polyfenoly

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

25-35
0,80-110

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

selection from hybrid progenies

of Sladek, Bor, Saaz, Northern Brewer,
Fuggle varieties and other

breeding material

2001

hoppy, strong, spicy

132-138 days

Zakladni charakteristika

Pavod:

vybér z hybridniho potomstva

odriid Sladek, Bor, Zatecky polorany cerveriak,
Northern Brewer, Fuggle a dalsiho

Registrace:

Aroma:

Vegetacni doba:

Essential oils / Chmelové silice

total oil (% w/w) 20-30
myrcene (% rel.) 40 - 55
linalool (% rel.) 04-08
2-undecanone (% rel.) 1,2-16
methyl-4-decenoate (% rel) 1,6 -2
f3-caryophyllene (% rel.) 9-13
a-humulene (% rel.) 15-22
B-farnesene (% rel.) <0,2
selinenes (% rel.) 1-3

Slechtitelského materialu
2001
chmelova, silnd, kofenita

132-138 dni

hmotnost silic (% hm.)
myrcen (% rel.)
linalool (% rel.)
2-undekanon (% rel.)
methyl-4-decenoat (% rel.)
B-karyofylen (% rel.)
a-humulen (% rel.)
B-farnesen )

)

selineny

% rel,
% rel,

(
(



14 CESKY CHMEL 2007

Hop resins / Chmelové pryskyfice

total resins (% w/w) 22-27 celkové pryskyfice (% hm.)
a-bitter acids (% w/w) 10-14 a-hotké kyseliny (% hm.)
B-bitter acids (% w/w) 4-6 B-hotké kyseliny (% hm.)
a/B ratio 24-34 pomeér a/f3
cohumulone (% rel.) 25-33 kohumulon (% rel.)
colupulone (% rel.) 45-52 kolupulon (% rel.)

Hop polyphenols / Chmelové polyfenoly

25-35
045-0,75

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

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

Basic characteristics

Pedigree:

Registered:

Aroma:

Ripening time:

Hop resins / Chmelové pryskyrice

total resins (% w/w) 18-25 celkové pryskyfice (% hm.)
a-bitter acids (% w/w) 6,5-11 a-hotké kyseliny (% hm.)
B-bitter acids (% w/w) 35-60 B-hoftké kyseliny (% hm.)
a/p ratio 1,60-2,30 pomeér a/f
cohumulone (% rel) 22-27 kohumulon (% rel.)
colupulone (% rel.) 43 -48 kolupulon (% rel.)

Hop polyphenols / Chmelové polyfenoly

30-40
0,40 - 0,60

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

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

selection in hybrid progenies
of Northern Brewer variety
after a gama radiation treatment

mild and pleasant

130-135 days

Basic characteristics Zakladni charakteristika
Pedigree: multiple crossing ~ Pavod: nékolikandsobny kfizenec
of varieties Bor, Saaz Boru, Zateckého poloraného ¢ervendku
and Northern Brewer a Northern Brewer
Registered: 2007  Registrace: 2007
Aroma: harsh, spicy ~ Aroma: hrubé, korenité
Ripening time: 134-140days  Vegetacni doba: 134 - 140 dnf

Essential oils / Chmelové silice

total oil (%w/w) 1,0-2,0 hmotnost silic (% hm.)
myrcene (%rel.) 30-40 myrcen (% rel.)
linalool (%rel.) 030-0,70 linalool (% rel.)
2-undecanone (%rel.) 0,50-1,0 2-undekanon (% rel.)
methyl-4-decenoate (%rel) 0,90 - 1,80 methyl-4-decenoat (% rel.)
B-caryophyllene (%orel.) 7-10 B-karyofylen (% rel)
a-humulene (%rel.) 15-30 a-humulen (% rel.)
B-farnesene (%rel.) <0,02 B-farnesen (% rel.)
selinenes (%rel.) 10-20 selineny (% rel.)

BOR

Zakladni charakteristika

Pavod: vybér z hybridniho potomstva
odrtdy Northern Brewer po

ozareni v gama poli

1994  Registrace: 1994

Aroma: chmelové, ptijemné
Vegetacni doba: 130-135 dnf

Essential oils / Chmelové silice

total oil (% w/w) 1,0-20 hmotnost silic (% hm.)
myrcene (% rel.) 40 - 55 myrcen (% rel.)
linalool (% rel.) 02-04 linalool (% rel.)
2-undecanone (% rel.) 05-15 2-undekanon (% rel.)
methyl-4-decenoate (% rel) 09-17 methyl-4-decenoat (% rel.)
3-caryophyllene (% rel.) 7-12 B-karyofylen (% rel.)
a-humulene (% rel.) 25-35 a-humulen (% rel.)
B-farnesene (% rel.) <1,0 B-farnesen (% rel.)
selinenes (% rel.) <1,0 selineny (% rel.)
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Hop resins / Chmelové pryskyfice

total resins (%ow/w) 22-26 celkové pryskyfice (%hm.)
a-bitter acids (Yow/w) 5-8 a-hotké kyseliny (9%hm.)
B-bitter acids (Yow/w) 5-8 B-hotké kyseliny (%hm.)
a/B ratio 0,80-1,20 pomeér a/B
cohumulone (%rel)) 17 - 21 kohumulon (%rel.)
colupulone (%rel.) 35-40 kolupulon (orel.)

Hop polyphenols / Chmelové polyfenoly

2,7-35
04-07

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

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

Basic characteristics Zakladni charakteristika
Pedigree: crossing of variety ~ Pavod: kfizenec Premiantu
Premiant with Saaz s Zateckou populaci
population and Northern Brewer a Northern Brewer
Registered: 2004  Registrace: 2004
Aroma: spicy  Aroma: korenité
Ripening time: 132-138days  Vegetacni doba: 132 =138 dnf

Essential oils / Chmelové silice

total oil (%ow/w) 1,0-2,0 hmotnost silic (%ehm.)
myrcene (%orel.) 30-40 myrcen (%orel.)
linalool (%rel.) 05-12 linalool (%rel.)
2-undecanone (%orel.) 1,0-2,0 2-undekanon (%orel.)
methyl-4-decenoate (%rel)  15-25 methyl-4-decenoat (%orel.)
B-caryophyllene (%rel.) 7-1 B-karyofylen (%rel.)
a-humulene (%rel.) 15-25 a-humulen (%rel.)
B-farnesene (%rel.) <0,2 B-farnesen (%rel.)
selinenes (%rel.) 10-15 selineny (%rel.)
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Antioxidant characteristic of hops and hop products
Antioxidacni vlastnosti chmele a chmelovych vyrobkii

Ing. Karel Krofta', PhD., Ing. Alexandr Mikyska? Ing. Danusa Haskovd?
" Hop Research Institute Co., Ltd. / Chmela¥sky institut, s. r. o.
2 Research Institute of Brewing and Malting, PLC / Pivovarsky tstav Praha, VUPS, a. s.

Abstract

The method using the reaction of the stable radical DPPH was proven the
best to determine the antioxidant characteristics of hops and hop products.
The antioxidant activity is expressed as the amount of decrease of absorb-
ance of the reaction environment under the determination conditions in
relative percentage. The differences in the amount of antioxidant activity
were studied amongst the Czech and foreign varieties of hops. The high-
est antioxidant activities, between 70 and 80 % rel., were measured in the
Saazandthe Spalter Select variety. The antioxidant activity of all the others
varieties were between 40 and 60 % rel. A part of the antioxidant activity is
irretrievably lost by drying the green hops. The loss usually does not exceed
5% oftheoriginal value ((RApsen). The drying process also causes the decrease
of polyphenolic compounds. In light of preservation of the antioxidant
features of hops, no significant difference was found between drying in a
chamber or a belt kiln. The results of determining the antioxidant activity
in hot water extract from hop flowers and milled hops are comparable and
the differences are statistically inconclusive. The granulation of milled hops
does not change its reduction activity in a demonstrable way. A long-term
storage of hops causes an decrease of the antioxidant activity with vari-
ous speeds, depending on the temperature during storing and the form of
hops. The storage temperature does not have a demonstrable influence
on the antioxidant activity of granulated hops wrapped in multi-layer foil
without air access.

Introduction

The antioxidants of plant origin are an important element of food with
positive health effects. They are able to eliminate the reactive oxygen
and nitrogenous radicals, which irretrievably damage the live tissues
and causes serious illnesses, from an organism. The oxidation damage is
considered the main cause of aging and several degenerative illnesses
such as coronary heart diseases and cancer. Even though hops are not
a direct food base material, the antioxidants present in hops have, in
the brewing industry, a significant importance. Not only do they act
during the production and storage of beer as a protection against the
creation of the unwanted sensory active compounds of an old taste,
but they also have a significant positive effect on health during the
consumption of beer. The key role in the antioxidant activity of hops
is played by polyphenolics. Polyphenolics are generally considered to
have antioxidant, anti-mutagenic, anti-carcinogenic, antimicrobial and
anti-inflammatory effects, and to control blood pressure and glucose
levels in blood (1).

Currently, the brewing industry uses dozens of commercial hop varie-
ties, varying in content, composition of the secondary metabolites,
mainly resins and oils and, therefore, we can rightfully expect a differ-
ence in their antioxidant features. The optimum moisture content of
dry hops is 8 to 12 % weight. Hop drying is carried out in two types
of kilns — chamber and belt. Drying in both types of kilns happens at
temperatures of 50 to 60 °C, for 6 to 10 hours. The changes of the anti-
oxidant features of hops during its drying has not been examined yet.
Currently, the hops granulation is the most common form of processing
the aroma and bitter varieties of hops. During the production of pellets,
the hop cones are first ground to a fine powder, with the prevailing size
of the particles 0.5 mm. After homogenization, the powder intermediate
products are pressed through round openings of a metal die and are
pressed into a pellet form. Both grinding and granulation are operations
involving heating up of the hops. The hop temperature during the

Abstrakt

Pro stanoveni antioxidacnich vlastnosti chmele a chmelovych vyrobkd
se nejlépe osvédcila metoda vyuzivajici reakce stabilniho radikdlu DPPH.
Antioxidacni aktivita se vyjadruje jako mira poklesu absorbance reakcniho
prostredi za podminek stanoveni v relativnich procentech. Mezi ceskymi
i zahrani¢nimi odridami chmele byly prokdzdny rozdily v hodnotdch an-
tioxidacni aktivity. Nejvyssi antioxidacni aktivity v rozmezi 70 az 80 % rel.
byly nameéreny v Zateckém poloraném cerveridku a odridé Spalter Select.
U vétsiny ostatnich odrid se antioxidacni aktivity pohybovaly v rozmezi 40
az60% rel. Susenim zeleného chmele se ¢dst antioxidacni a ktivity nevratné
ztrdci. Ztrdta zpravidla neprekracuje 5 % plvodni hodnoty (RAopee). Suseni se
projevilo i tibytkem polyfenolovych Idtek. Mezi susenim v komorové a pdsové
susdrné nebyl, z hlediska zachovdni antioxidacnich viastnostichmele, zZjistén
podstatny rozdil Vysledky stanoveni antioxidacni aktivity v horkovodnim
vyluhu hldvkovych a mletych chmeld jsou srovnatelné a rozdily statisticky
neprikazné. RovnéZz granulaci mletého chmele se jeho redukéni aktivita
prokazatelnym zptisobem nemeéni. V prabéhu dlouhodobého skladovdni
chmele dochdzi k poklesu antioxidacnich aktivit s riznou rychlostiv zdvis-
losti na teploté skladovdni a formé chmele. Skladovaci teplota nemd pro-
kazatelny vliv na antioxidacni aktivitu granulovanych chmeld, zabalenych
do vicevrstvé félie bez pristupu vzduchu.

Uvod

Antioxidanty rostlinného plvodu jsou dileZitou slozkou potravin
s pozitivnimi zdravotnimi vlivy. Jsou schopny eliminovat z organismu
reaktivnikyslikové a dusikové radikély, které nevratnym zplsobem po-
skozuji zivé tkdné a vyvoldvaji zadvaznd onemocnéni. Oxida¢ni poskozeni
je povazovéno za hlavni pfic¢inu starnuti a nékolika degenerativnich
onemocnéni jako jsou srde¢né-cévni choroby a rakovina. Chmel sice
nenf piima potravinaiska surovina, ale antioxidanty pfitomné ve chmelu
maji znacny vyznam v pivovarstvi. Jednak plsobf v pribéhu vyroby
a skladovanf piva jako ochrana pfed vznikem nezadoucich senzoricky
aktivnich latek staré chuti, jednak maji pfi konzumaci piva pfiznivy vliv
na zdravi. Kli¢covou roli v antioxida¢nf aktivité chmele hraji polyfenoly.
Polyfenollm jsou pfisuzovany Ucinky antioxida¢ni, antimutagennf,
antikarcinogenni, antimikrobidlnf, antitrombotické, protizanétlivé, dale
reguluji krevnf tlak a hladinu glukosy v krvi (1).

Pivovarsky pramysl v soucasné dobé pouziva desitky trznich odrid
chmele, které se lisi obsahem a sloZzenim sekunddarnich metabolitd,
predevsim pryskyfic a silic a tudiz Ize oprdvnéné predpokladat i rozdil-
nost jejich antioxida¢nich vlastnosti. OptimélIni vihkost suchého chmele
je 8 a7 12% hm. Suseni chmele se provadi na dvou typech susaren,
komorovych a pasovych. Suseni v obou typech suséren probiha pfi
teplotach 50 az 60 °C po dobu 6 a7 10 hodin. Zmény antioxidacnich
vlastnosti chmele pfi suseni nebyly dosud zkoumdany. Granulace chmele
je vsoucasné dobé nejrozsitenéjsi forma zpracovani chmele pokud jde
o aromatické a hotké odrddy. Privyrobé granuli se v prvnifazi mele hlav-
kovy chmel najemny prasek s prevazujici velikosti ¢astic do 0,5 mm. Po
homogenizaci se praskovy meziprodukt protlacuje kruhovymi otvory
kovové matrice a lisuje do granulované formy. Jak mletf, tak granulace
jsou operace, pfi kterych dochdzi k zahtivani chmele. Teplota chmele
pfizpracovani na granule zpravidla nepfesahuje hranici 55 °C. Vzhledem
k tepelnému zatiZzeni chmele se navozuje otézka, do jaké miry mize
tato okolnost ovlivnit antioxidacni stav této pivovarské suroviny. Ani po
ususeni a granulaci nezlstava slozeni chmele stabilni. V zavislosti na
podminkach skladovéani se méni obsah i slozeni chmelovych prysky-



Fig. 1: Antioxidative activities of Czech hop varieties
(crops 2004, 2005, 2006, min. 5 samples of each variety yearly)
Obr. 1: Antioxidacni aktivity ceskych odriid chmele
(sklizné 2004, 2005, 2006, min. 5 vzorkl od kazdé odridy kazdy rok)
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Fig. 2: Antioxidative activities of world hop varieties
(crops 2004, 2005, 2006, 1 sample of each variety yearly)
Obr. 2: Antioxidacni aktivity svétovych odrid chmele ze sklizni
2004, 2005, 2006 (G - Germany, U - USA, S - Slovenia)
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processing usually does not exceed the limit of 55 °C. The heating up
of the hops invokes the question — how much can this fact influence
the antioxidant stage of this brewing material? The hop composition
is not stable after the drying and granulation process. The content and
composition of the hop resins, oils and other compounds changes
depending on the storage conditions. How the long-term storage
changes the antioxidant features of hops is not known yet.

Many analytical methods to determine the antioxidant activity in
brewing materials and beer were published in the last ten years. Many
analytical processes were, with modifications, overtaken from other
food industries (oils, fats, meat, milk) or from pharmaceutical research.

Fig 3: Correlation between total polyphenols and antioxidative
activity (Czech hop varieties, crop 2005)
Obr. 3: Korelace mezi obsahem celkovych polyfenolii a antioxida¢ni
aktivitou ceskych odriid chmele ze sklizné 2005

RADPPH (%)

Total polyphenols (mg/l)

The brewing materials and intermediate products of the brewing
technology such as e.g. malt, hops and hop products, caramel, wort
and young beer are complicated matrices which contain many sub-
stances more or less subject to oxidation. The analytical methods can be
divided into two groups: chemical-biochemical and physical methods
(2). Many of the chemical-biochemical methods are based on photo-
metrical determination of the dynamics and intensity of coloration or
discoloration of the examined environment as the result of a change
of concentration of stable radicals.

The physical methods use e.g. measurement of oxide-reduction
potential of solutions. The amount of antioxidants is determined also
by liquid chromatography with electro-chemical or coulometrical
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fic, silic a dalsich latek. Jak se ménf antioxidacni vlastnosti chmele pfi
dlouhodobém skladovani neni dosud znamo.

Pro stanoveniantioxidacnfaktivity v pivovarskych surovindch i pivu bylo
v uplynulych deseti letech publikovdano mnoho analytickych metod.
Rada analytickych postupt byla s modifikacemi pevzata z jinych po-
travinaiskych obort (oleje, tuky, maso, mléko) nebo farmaceutického
vyzkumu. Pivovarské suroviny a meziprodukty pivovarské technologie
jako jsou slady, chmel a chmelové produkty, karamel, mladina a mladé
pivo jsou sloZité matrice, které obsahuji mnoho latek podléhajicich vice
¢i méné snadno oxidaci. Analytické metody Ize rozdélit na dvé skupiny,
na chemicko-biochemické a fyzikalnf metody (2). Rada chemicko-bio-
chemickych metod je zalozena na fotometrickém stanoveni dynamiky
a intenzity vzniku zabarvenf ¢i odbarveni zkoumaného prostredi v di-
sledku zmény koncentrace stabilnich radikald.

FyzikdInf metody vyuZzivaji napf. méfeni oxido-redukéniho potencidlu
roztokd. Mnozstvi antioxidantl se stanovuje také kapalinovou chroma-
tografii s elektrochemickou nebo coulometrickou detekci. V predlozené
praci jsou uvedeny vysledky hodnoceni redukenich charakteristik
rdznych odrdd chmele, ¢erstvych i susenych chmeld, zpracovanych
i nezpracovanych chmel.

Metodika

Pro hodnocenf antioxidacnich vlastnosti hlavkovych chmeld a chmelo-
vych vyrobkd byl pouZit postup zaloZeny na reakci stabilniho barevného
volného radikalu 1,1-diphenyl-2-picryl-hydrazylu (DPPH) s redukenimi
|atkami. PFi reakci s antioxidanty dochazf k postupnému odbarvovanf
plvodné intenzivné fialového roztoku. Mira odbarveni se méfi uzanc-
né po 10 minutach (3). Antioxidacni aktivita vzorkl RAppey Uvadéna
v experimentdlni ¢sti je vyjadfena jako relativni pokles koncentrace
DPPH za podminek stanoventi. Ze vzorkd chmele byl nejprve pripraven
horkovodni vyluh. Horkovodni vyluh byl zvolen z toho ddvodu, Ze ex-
perimentalni podminky simuluji zpracovanichmele ve varnim procesu
vyroby piva. Susené hlavky byly pfed analyzou rozemlety. Uvedeny
postup byl pouzit pro stanoveni antioxida¢nf aktivity ¢eskych i zahra-
ni¢nich odrdd chmele ze sklizni 2004 az 2006. Vliv suseni Cerstvého
zeleného chmele na jeho antioxidac¢nf aktivitu byl zkouman v pribéhu
skliznf 2005 a 2006 u odrid Zatecky polorany ¢ervenak, Sladek, Premiant
a Agnus. Vzorky zelenych i susenych chmel( byly odebrany u péstiteld
chmele, kteff provozuji komorové i pdsové susarny. Zpracovani vzorkd
bylo provedeno bezprostfedné po odbéru. Za Ucelem stanoveni vlivu
starnuti chmele na redukeni aktivitu byl v fijnu 2005 zaloZen dlouho-
doby skladovaci pokus odriid Premiant a Zatecky polorany ¢erveriak.
Granulované chmele byly vakuové zataveny do vicevrstvé félie, hlavko-
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detection. The submitted work lists the results of evaluation of the
reduction characteristics of various hop varieties, fresh and dry hops,
processed and raw hops.

Methodology
We used the procedure based on the reaction of a stable color free radi-
cal 1,1-diphenyl-2-picryl-hydrazylu (DPPH) with reductive compounds

vé chmele slisovany v laboratornim lisu do malych hranol( a zabaleny
do papiru. Uvedend Uprava odpovidd komerénimu zplsobu balenf
chmell pro pivovary. Vzorky byly skladovany pfi pokojové teploté 20 az
24°Cateploté 2az3°C.V prlbéhu nasledujiciho obdobfi byly priibézné
odebirdny vzorky na stanoveni redukenf aktivity, obsahu alfa kyselin,
indexu starnuti chmele a vihkosti.

Table 1: Results of determination of antioxidative activity of green and dried hops from harvests 2005 and 2006
Tabulka 1: Vysledky stanoveni antioxidacni aktivity zelenych a susenych hlavek chmelii ze sklizni 2005 a 2006.
ZPC - Zatecky polorany ¢ervenak

Variety Locality Dryer
/O0drida / Stanovisté /Susarna
Saaz (ZPC) Steknik Belt (Pasova)
Saaz (ZPC) Vrbi¢any Belt (Pasova)
Sladek Steknik Belt (Pasova)
Premiant Steknik Belt (Pasova)
Agnus Steknik Belt (Pasova)

Saaz (ZPC) Sedcice Belt (Pasova)
Sladek Milostin Belt (Pasova)
Slédek Otihov Siraley

(Komorova)

Premiant Steknik Belt (Pasova)

Sladek Steknik Belt (Pasova)
, Chamber

Agnus Steknik (Komorové)

for evaluation of the antioxidant features of hops and hops products.
The originally intensive purple solution is, during the reaction, gradually
discolored by antioxidants. The amount of discoloration is measured
after 10 minutes (3). The antioxidant activity RApeey, listed in the experi-
mental part, is expressed as a relative decrease of the DPH concentration
under the determination conditions. First, we prepared a hot water
extract from the hops samples. The hot water extract was chosen
because the experimental conditions simulate the hops processing in
the beer brewing process. The dried hop cones were ground before
the analysis. The listed method was used to determine the antioxidant
activities of both Czech and foreign varieties of hops from harvests
from 2004 to 2006. The effect of drying the fresh green hops on its
antioxidant activity was examined during the harvests of 2005 and
2006 for the varieties Saaz, Sladek, Premiant and Angus. The samples
of green and dried hops were taken by the hops growers who operate
chamber and belt kilns. The samples were processed immediately after
the collection. In October, 2005, a long-term storage experiment of the
varieties Premiant and Saaz was founded for the purpose of determining
the influence of hops aging on the reductive activity. The granulated
hops were vacuum sealed in a multi-layer foil, the hop cones were
pressed in a laboratory press in small cuboids and wrapped in paper.
The described processing corresponds to the commercial packaging
of hops for breweries. The samples were stored at room temperature,
20to 24 °C, and 2°C to 3°C. During the following period, samples were
continuously taken to determine reduction activity, content of alpha
acids, index of hops aging and moisture.

Results and discussion

The antioxidant activity of the Czech and foreign varieties of
hops

The antioxidant activity of the Czech and foreign hops varieties was
examined in the samples from hop cones from the harvests of 2004
to 2006. The foreign hops were from Germany, USA and Slovenia, one

RAoeen (%o rel.) Difference of RAoeeu
Green Dried (dried-green %)
/ zelené hlavky /susené hlavky  Rozdil RAorr (suseny-zeleny %)
78,7 75,8 -29
78,5 75,3 =32
54,6 50,9 -37
56,3 53,5 -2,8
33,0 32,0 -1,0
63,4 62,7 -0,7
59,8 55,4 -4,4
47,6 44,2 -34
50,1 48,0 -2,
479 45,1 -2,8
48,2 43,2 -5,0

Vysledky a diskuse

Antioxida¢ni aktivita ceskych a zahrani¢nich odrid chmele
Antioxidacni aktivita ¢eskych a zahrani¢nich odrlid chmele byla zkou-
ména ve vzorcich hldvkovych chmell ze sklizni 2004 az 2006. Zahrani¢ni
chmele pohézely z Némecka, USA a Slovinska v mnozstvi jednoho
vzorku od kazdé odrddy. Pocet vzorkd ¢eskych odrlid chmele byl vyssi,
v kazdém rocniku bylo analyzovano od kazdé odrddy minimélné 5
vzorkd z rlznych péstebnich lokalit. Na obr. 1 jsou uvedeny hodnoty
antioxida¢nich aktivit ¢eskych odrid chmele v obdobi 2004 az 2006
stanovené metodou DPPH. Na obr. 2 jsou shrnuty vysledky stanoventi
antioxidac¢nich aktivit zahrani¢nich odrdd chmele ve stejném casovém
obdobi. Z vysledkd je patrné, ze nejvyssi antioxidacni aktivitu v rozmezi
70 az80% rel. vykazuji odriidy Zatecky polorany cervendk (ZPC) a Spal-
ter Select. S pomeérné zna¢nym odstupem nasleduje vétsina ostatnich
odrld, jejichz antioxida¢ni aktivita se pohybuje v rozmezi 40 az 60 %
rel. Zavislost antioxidac¢ni aktivity na obsahu celkovych polyfenold je
patrné z obrazku 3. Obsah polyfenold ve chmelu souvisi s odrddou,
Zatecky polorany cervendk s vysokym obsahem téchto latek ma i vy-
sokou hodnotu antioxidac¢ni aktivity.

Vliv sudeni na antioxidac¢ni aktivitu chmele

V tabulce 1 jsou uvedeny souhrnné vysledky stanovenf antioxidac-
nich aktivit v zelenych a susenych chmelech ze sklizni 2005 a 2006
pro vsechny ceské odrlidy chmele vcetné specifikace typu susarny
a plvodu vzork(l. Z vysledki je patrné, ze antioxida¢nf aktivita horko-
vodnich vyluhl susenych a cerstvych zelenych hlavek se lisi. Susenim
se ¢ast antioxidacni aktivity chmele sice ztraci, ale ztrata je velmi mala
a zpravidla neprekracuje 5% ptvodni hodnoty RApesr. Redukeni akti-
v mezich experimentélni chyby opakovatelnosti. Porovnani souboru
dat parovym t-testem prokézalo, ze rozdily jsou statisticky prdkazné.
Prestoze pocet Udaji z komorovych suséren je mnohem mensi nez
z pasovych, vysledky nicméné naznacuji, Ze mezi susenim v komorové



sample of each variety. The number of Czech varieties was higher; in
each year we analyzed, for each variety, at least 5 samples from vari-
ous locations. Figure 1 shows the values of the antioxidant activities
of the Czech hops varieties within the period of 2004-2006, deter-
mined using the DPPH method. Figure 2 summarizes the results of
determining the antioxidant activity of foreign hops varieties within
the same time period. The results clearly show that the varieties Saaz
and Spalter Select have the highest antioxidant activity — between 70
and 80 % rel. The majority of the other varieties is significantly lower
— their antioxidant activity is between 40 and 60 % rel. Figure 3 shows
the relationship between the antioxidant activity and ployphenolics
content. The polyphenolic content in hops depends on the variety,
Saaz, with a high content of this compound, also has a high level of
antioxidant activity.

Influence of drying on the antioxidant activity of hops

Table 1 lists the summarizing results of determination of the antioxidant
activity in green and dry hops from the harvests of 2005 and 2006 for
all the Czech hops varieties including the specification of kiln type and
sample origin. The results clearly show that the antioxidant activity of
hot water extracts from dried and fresh hops is different. A part of the
antioxidant activity of hops is lost during drying, but the loss is very small
and typically does not exceed 5% of the original RApps. The reductive
activity of the dried hops is systematically lower, even though the dif-
ferences are usually within the experimental error repeatability factor.
Comparing the data file using the pair t-test proved that the differences
are statistically significant. Despite the fact that the amount of data
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a pasové susarné neni z hlediska zachovani antioxida¢nich vlastnostf
chmele vyrazny rozdil.V praxi se dodrzovéani teplot suseni venuje velka
pozornost, protoZe pfi teplotach suseni nad 60 °C dochézi k barevnym
i senzorickym zméndm suseného chmele, ktery tak ztraci na cené.

Vliv mleti a granulace na antioxidaéni aktivitu chmele

Za Ucelem zjisténi vlivu granulace chmele na antioxidacnf aktivitu byl
proces granulace rozdélen na dvé &asti. Pfedbézné testy prokazaly, ze
podchytit technologickou ndvaznost vzork( v provoznich podminkach
(granula¢ni linka ve Chmelafstvi Zatec), tj. hlavkového chmele z nasypu,
mletého chmele zhomogenizacniho sila a granulf je velmi problematic-
ké.V prvnf &asti byl sledovan vliv mleti chmele v laboratornich podmin-
kach. Opravnénost tohoto postupu vyplynula ze stanoveni distribuce
¢astic chmele rozemletého na laboratornim mlynku a chmelového
prasku, ktery vznikl po rozpusténi granuli v horké vodé a nasledném
vysuseniVysledky granulometrického rozboru granuli a laboratorné
mletych hlavek ukézaly, Ze distribuce velikosti ¢astic je prakticky identic-
kd, tudiz se dala predpokladat i srovnatelnd extrahovatelnost ¢astic pfi
pfipravé vyluht. Timto zplsobem bylo zjisténo, Ze mletim hlavkového
chmele na prasek, jako prvnifazi pfi vyrobé granulovaného chmele, se
jeho redukenf aktivita prokazatelnym zpUsobem nemént.

Vliv vlastni granulace mletého polotovaru na antioxidacni aktivitu byl
prosetfovan analyzovanim série dvojic provoznich vzorkd mletého
chmele zhomogenizac¢niho sila a vyrobenych granuli odebiranych za
granula¢ni hlavou z technologické linky ve Chmelafstvi Zatec. V tomto
pfipadé je pravdépodobnost odbéru technologicky ndvaznych vzorkd

Table 2: Results of determination of antioxidative activity of ground and pelleted hops from harvests 2005 and 2006
Tabulka 2: Vysledky stanoveni antioxidacni aktivity mletych a granulovanych chmeli ze sklizni 2005 a 2006
ZPC - Zatecky polorany ¢ervenak

RAoeen (% rel.) Difference RAoeeu
Varieﬂty Type/ speci'ﬁcation Ground Pelleted (pellets-'ground %)
/Odrida Typ/ specifikace . . Rozdil RAoeen
/ Mlety / Granulovany . .
(granulovany-mlety %)
Saaz (ZPC) G45-NB 72,9 71,6 -13
Saaz (ZPC) G45-NB 70,9 71,9 1,0
Saaz (ZPC) G45-NB 65,2 65,9 0,7
Premiant G90-NB 45,6 45,7 0,1
Saaz (ZPC) Usték, G 90 69,8 66,1 -37
Saaz (ZPC) Ustek, G 90 67,7 67,2 -0,5
Saaz (ZPC) G90- NB 62,1 63,7 1,6
~ Harvest2006/Sklizeh2006
Saaz (ZPC) G90-NB 76,5 75,0 -1,5
Saaz (ZPC) G90-NB 72,0 73,1 1,1
Saaz (ZPC) G90-NB 70,2 70,9 0,7
Saaz (ZPC) G90-NB 76,9 78,0 1,1
Saaz (ZPC) G90-NB 74,5 76,0 1,5
Saaz (ZPC) G90-SB 72,6 77,1 4,5

from the chamber kilns is significantly lower than from belt kilns, the
results suggest that there is no significant difference between drying
in a chamber or belt kiln. In reality, a greatest attention is devoted to
maintaining the temperatures, because the temperatures above 60°C
cause color and sensoric changes of dried hops, which decreases its
price.

Influence of grinding and granulation on the antioxidant activ-
ity of hops

For the purpose of finding out the influence of hop granulation on
the antioxidant activity, the granulation process was divided in two
parts. The preliminary tests proved that it is very difficult to record the

velmi vysokd. Vysledky meéfeni antioxidacni aktivity vzorkd mletych
agranulovanych chmel( odriid Zatecky polorany cervendk a Premiant
vobdobi 2005 a 2006, které jsou uvedeny v tabulce 2 ukazuji, ze rozdily
antioxida¢nich aktivit mletych a granulovanych chmeld jsou velmi malé
a statisticky nevyznamné (parovy t-test).

Vliv starnutia dlouhodobého skladovani na antioxida¢ni aktivitu
chmele

V tabulce 3 jsou uvedeny vysledky méfeni redukeni aktivity viech
pokusnych variant na pocatku a na konci pokusu (zafi 2006). Tabulka
4 shrnuje vysledky stanoveni dalsich kvalitativnich parametrd chmele,
které charakterizuji starnuti chmele z pohledu slozeni chmelovych prys-
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technological consequence of the samples in operational conditions
(granulating line in Chmelaistvi Zatec), i.e. hop cones, ground hops from
a homogenization silo and pellets. In the first phase, we monitored the
influence of hop grinding in laboratory conditions. The legitimacy of this
process emerged from determination of the particles of hops ground
on alaboratory grinder and hop powder formed after dissolving pellets
in hot water and consequent drying. The results of the granulometric
analysis and the hops ground in the lab showed that the distribution of
the particle sizes is practically identical; therefore, we could also expect
acomparable extractability of particles during preparation of extracts.
In this way, we found that, by grinding the hop flowers to powder as the
first phase of production of the granulated hop, its reduction activity
does not demonstrably change.

The effect of the granulation of the ground intermediate product on
the antioxidant activity was inspected by analyzing a series of couples
of operational samples of ground hops from a homogenization silo and
the produced pellets collected behind the granulating head from the
technological line in Chmelafstvi Zatec. In this case, the probability of
collecting the technologically consequent samples is very high. The
results of measuring the antioxidant activity of the samples of ground
and granulated hops varieties Saaz and Premiant in the period of 2005
and 2006, which arelisted in table 2, show that the difference between
the antioxidant activity of the ground and granulated hops is very slight
and statistically insignificant (pair t-test).

Influence of aging and long-term storage on the antioxidant
activity of hops

Table 3 lists the results of measuring the reduction activity of all the
trial variants at the beginning and at the end of the experiment (Sep-
tember 2006). Table 4 summarizes the results of determining other
quality parameters of hops which characterize hop aging in light of
composition of the hop resins (content of alpha-bitter acids, moisture
and hop storage index).

kyfic (obsah alfa-hotkych kyselin, vihkosti a index starnuti chmele).

Viysledky stanoveniredukenich aktivit v tabulce 3 ukazuji, ze v priibéhu
skladovani dochdzi k poklesu redukenf aktivity s rznou rychlosti v za-
vislosti na teploté skladovénfaformé chmele. Ukazalo se, ze skladovaci
teplota nema na antioxidacnf aktivitu granulovanych chmeld, zabale-

Table 3 : Results of determination of RA-DPPH antioxi-
dative activity of hops during long-term storage
Tabulka 3: Vysledky stanoveni redukéni aktivity chmell
v pritbéhu dlouhodobého skladovani

Cones Pellets
Month /Hlavky /Granule
/ Mésic Warm Cold Warm Cold
/Teplo  /Chladno  /Teplo  /Chladno
~ PREMIANT
October
/ Rijen 2005 57,8 57,8 57,5 57,5
September
| 747 2006 53,2 45,6 50,5 50,2
~ SAAZ/Zatecky polorany éerveRdk
October
/ Rl'jen 2005 67,1 67,1 64,7 64,7
September
/ Z4¥i 2006 64,2 58,7 62,2 62,2

nych do vicevrstvé hlinikové félie bez pfistupu vzduchu, prokazatelny
vliv. Pfitom prokazatelné doslo ke zhorsenf kvality chmele, protoze
obsah alfa kyselin v odridé Premiant poklesl 0 18,2 % rel. (teplo) a 5,2 %
(chladno) resp. 0 22,8 a 6,5% rel. v Zateckém poloraném cervenaku.

Table 4: Alpha acids content, moisture and hop age index during the storage test
Tabulka 4: Obsah alfa kyselin, vlhkost a index starnuti chmelii v priibéhu testu skladovani

Month Cold/Chladno Warm/ Teplo
/ Mésic cones / hlavky pellets/ granule cones / hlavky pellets/ granule
Alpha  Moisture Alpha  Moisture Alpha  Moisture Alpha  Moisture
/ alfa /vlhkost ~ HSI ~ /alfa  /vlhkost  HSI /alfa /vlhkost  HSI  /alfa  /vilhkost  HSI
(% w.) (% w.) (% w.) (% w.) (% w.) (%o w.) (% w.) (%o w.)
S 845 93 028 870 67 029 845 93 029 870 67 029
/ Rl’]en 2005 r 7 12 r i /i r 2 i r i iz
September
/ Z4¥i 2006 6,17 12,6 0,48 8,25 0,34 4,09 1,19 712 0,43
October
/Rijen2005 > 91 031 3,51 65 031 365 91 031 3,51 65 031
September
/ 74K 2006 2,52 15,2 0,65 3,28 6,4 0,39 1,58 74 1,40 2,71 6,6 0,46

The results of determination of the reduction activity in table 3 show
that, during storage, the reduction activity decreases at a different rate,
depending on the storage temperature and hops form. The storage
temperature does not have ademonstrable influence on the antioxidant
activity of granulated hops, wrapped in multi-layer foil without air ac-
cess. However, the quality of hops demonstrably dropped, because the
content of the alpha acids in the Premiant variety dropped by 18.2 % rel.

Zhorseni kvality dokladaji rovnéz hodnoty indexu skladovani chmele
jejichZz hodnota se u odrlidy Premiant zvysila na 0,428 (granule-teplo)
a 0,341 (granule-chlad), u Zateckého poloraného ¢ervendku na 0,461
(granule-teplo) a 0,386 (granule-chlad). Tyto hodnoty potvrzuji, Ze
nizka skladovaci teplota se na stavu chmelovych pryskyfic projevila
pfiznivé.



(heat)and 5.2 % (cold) or by 22.8 and 6.5 % rel. in the Saaz. The decrease
of quality is also shown by the values of the hops storage index, where
the value increases for the Premiant variety to 0.428 (pellets — warm) and
0.341 (pellets — cold), for Saaz to 0.461 (pellets -warm) a 0.386 (pellets
- cold). These values confirm that a low storage temperature positively
influenced the level of hops resins.

However, completely different results were found regarding the anti-
oxidant activity. At the end of the experiment, the reduction activity of
the hops stored in cold conditions was significantly worse than of the
hops stored under warm conditions. The brewing value of the hops
stored in warm was significantly worse than of the hops stored under
cold conditions, which is documented by the 50 to 60 % decrease of
the content of the alpha acids (heat) or 27 to 31 % (cold) and values of
hop storage index higher that 1.00 (Table 4). The reason for the para-
dox founding could be a high moisture level of the raw hops stored
in cold with high relative humidity of the environment. While for the
hop stored in warm, the humidity dropped from 9.3 % to 6.4 - 7.4 %,
the humidity of the raw hops stored in cold were measured at 12.6
% (Premiant) and 15.2 % (Saaz). Because the experimental packages
10x 10 x4 cm were wrapped in paper, humidity had the opportunity to
penetrate the entire volume over time and speed up the reaction of the
polyphenolic compounds of hops, which resulted in the deterioration
of the antioxidant status. In reality, where the hops are usually pressed
in cuboids of 50 kg, 50 X 60 x 50 cm, the mentioned phenomena would
probably be limited to only the surface layers of the packaging.

Conclusions

1. The highest antioxidant activities between 70 to 80 % rel. were
measured in the Saaz and the Spalter Select variety. The antioxi-
dant activity of all the others varieties were between 40 to 60%
rel.

2. The antioxidant activity of green and dried hops of the Saaz,
Slddek and Premiant varieties are, statistically, significantly diffe-
rent. A part of the antioxidant activity is lost by drying. The loss
usually does not exceed 5 % of the original RApeei. No significant
difference regarding the preservation of the antioxidant activity
was found between drying in a chamber or belt kiln.

3. Grinding and granulation of hops does not have any significant
influence on the antioxidant activity of hops or on the content
of the polyphenolic compounds.

4. During storage, the antioxidant activity of hops decreases at a
different rate, depending on the storage temperature and hops
form. The storage temperature does not have a demonstrable
influence on the antioxidant activity of granulated hops when
wrapped in multi-layer foil without air access.
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Zcela odlisné vysledky, pokud se tyce antioxidacnf aktivity, byly zjistény
u hldvkovych chmeld. Na konci pokusu byla redukéni aktivita chmeld
skladovanych v chladnu podstatné horsi nez u chmeld skladovanych
v teple. Pivovarskd hodnota chmell skladovanych v teple vsak byla
vyrazné horsi nez u chmeld uchovavanych v chladnu, coz dokumentuji
502z 609% ni Ubytky obsahu alfa kyselin (teplo) resp. 27 az 31 % (chlad-
no) a hodnoty indexu skladovani vyssi nez 1,00 (Tabulka 4). Pfi¢inou
zdénlivé paradoxniho zjisténi mizZe byt vysoka vihkost hldvkovych
chmell skladovanych v chladnu s vysokou relativni vihkosti prostredi.
Zatimco u chmelt skladovanych v teple vihkost poklesla z 9,3 % na 6,4
az 7,4 %, u hlavkovych chmelt skladovanych v chladnu byla namérena
vihkost 12,6 % (Premiant) a 15,2 % (Zatecky polorany cervenak). Protoze
pokusné balicky o rozmérech 10 x 10 x 4cm byly zabaleny v papiru,
méla vihkost po delsi dobé mozZnost prostoupit cely objem a urychlit
reakce polyfenolickych sloZek chmele, coz se ve svém dusledku proje-
vilo na zhorseni antioxida¢nich vlastnosti. V praxi, kde se chmel lisuje
zpravidla do 50kg hranold o rozmérech 50 x 60 x50 cm, by se uvedeny
jev patrné omezil pouze na povrchové vrstvy obalu.

Zavéry

1. Nejvyssiantioxida¢nf aktivity v rozmez( 70 az 80 % rel. byly namé-
feny v Zateckém poloraném cerveraku a odriidé Spalter Select.
U vétsiny ostatnich odrld se antioxida¢ni aktivity pohybovaly
v rozmezi 40 az 60 % rel.

2. Antioxida¢ni aktivity zelenych a susenych hlavek odriid Zatecky
polorany cervenak, Sladek a Premiant se statisticky prikazné
ligf. Susenim se ¢ast antioxidacni aktivity ztraci. Ztrata zpravidla
nepfekracuje 5% plvodni hodnoty RApep. Mezi susenim v ko-
morové a pasové susarné nebyl zjistén podstatny rozdil pokud
se tyce zachovani antioxida¢nich vlastnosti chmele.

3. Mletf a granulace chmele nemd podstatny vliv na antioxidacnf
aktivitu chmel0 ani na obsah polyfenolovych latek.

4. V pribéhu skladovéani dochazi k poklesu antioxida¢ni aktivity
chmele a rlznou rychlosti v zavislosti na teploté skladovani
a formé chmele. Skladovaci teplota nema na antioxidac¢ni akti-
vitu granulovanych chmeld, zabalenych do vicevrstvé félie bez
pfistupu vzduchu, prokazatelny vliv.
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Historic documents from old warehouses and packaging plants for hops
Historické doklady ze starych skladii a baliren chmele

Ing. Zdenék Tempir, CSc.
Hop Museum Zatec / Chmelaiské muzeum Zatec

century, the Czech countries experienced extensive and, to a large

extent, unrestrained growth of the hop-gardens and the, until then,
unseen hop production. From 1870 until the end of the first decade of
the 20" century, the area
covered with hop-gardens
in Bohemia tripled, and
the crops increased to
four-to-five fold compared
with the beginning of the
70's of the 19" century.

I n the last third of the 19" century and at the beginning of the 20"

There were several reasons
for the fast development.
Let's mention some of
them. Above all, it was the
increase of the number
of inhabitants in Europe,
the development of civil
engineering, industry and
raw material mining; from
theend of the 18" century,
the basic changes of the
economic systems were
heading to larger intensity
of the agriculture produc-
tion allowing in order to
nurture the always grow-
ing number of non-agricultural inhabitants. Furthermore, the changes
in sea transport and in Europe, very fast development of railway trans-
port, played a prominent role in this growth.

In Europe, north of the Alps, in the areas of economical development,
and similarly in North America, beer became more and more wanted,
because it was more widely available and cheaper than wine, and
also containing less alcohol and, therefore, more suitable to quench
the thirst. The necessary raw materials, drinkable water and grain, to
produce the malt were, likewise, very accessible. Cheaper and relatively

O o

v Cechdch k rozsédhlému a do zna¢né miry také Zivelnému

rozsirovani ploch chmelnic a do té doby k nebyvalé produkci
chmele. Od roku 1870 do konce prvniho desetileti 20. stoleti vzrostla
plocha chmelnic v Cechéach na trojnasobek, pficemz sklizné vzrostly
na Ctyfndsobné az pétindsobné mnozstvi ve srovnani se zacatkem
sedmdesétych let 19. stoleti.

V posledni tfetiné 19. stoleti a na pocatku 20. stoleti doslo

Pricin rychlého rozvoje bylo nékolik. Pfipomerime nékteré z nich. Byl
to predevsim rlst poctu obyvatelstva v Evropé, rozvoj stavebnictvi,

pramyslu a tézby surovin, od konce 18. stoleti zékladni zmény soustav
hospodafeni sméfujici k vétsi intenzité zemedélské vyroby umoznujici
vyZivovat stéle nardstajici pocet nezemédélského obyvatelstva. Dale
to byly zmény v ndmofni dopravé a v Evropé velmi rychly rozvoj Ze-
lezni¢ni dopravy.

V Evropé, severné od Alp, v hlavnich oblastech hospodafského rozvoje,
podobné v severni Americe, bylo stadle zddanéjsi pivo, které bylo ve
srovnani's vinem dostupnéjsi a levnéjsi a také obsahujici méné alkoholu
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faster haulage opened new possibilities of the sale of many products
to distant markets. One of these products was beer and specifically the
well-known and well-priced hops from the Bohemian hop regions.

Fast increases of hop consumption and hop production required, of
course, new storehouses and packaging plants. The development from
the 80's of 19" century culminated at the turn of the century and in the
years before the First World War. At this time, the difficulties with sales
of hops and its need started. At the first international conference of
the hop growers on September 1%, 1911 in Zatec, the hop growers in
Bohemia initially suggested to found the first international association
of hop growers. The association was founded, after a short prepara-
tion period, in 1912 under the name Ustfedna chmelafskych korporaci
stfedni Evropy — Zentralstelle der Hopfenbau-Korporationen Mittel-
Europas (The centre of hop corporations of the central Europe). The
time period before the First World War (1914-1918) was not suitable for
the initial development of the rising international association of hop
growers, neither was the world war suitable for the development of
hop growing. Also, the old time period of construction of storehouses
and packaging plants came to an end. A new time came.

The old storehouses for hops were usually simple constructions,
sometimes containing the owner's dwelling. At that time common con-
struction technique for building story urban houses was used for their
construction. From the initial phase of construction of storehouses,
thereis an obvious trend to build storehouses with sufficiently large dry
areas, which allow (when necessary) to store a maximum volume of dry
hops, vertical and horizontal transport and pressing of hops.

The vertical transport was ensured by an ancient internal lifting winch,
or by an external lift under a marquise, using a pulley. Shape-adjusted
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two-wheel carts (hand carts, wheelers) were used for the horizontal
transfer of sacks of hops and well-proved hop hooks with wooden han-
dles for easier manipulation of the sacks. Wicker baskets, light wooden
carriers, wooden hand tools (shovels, pitchfork) and other tools and
vessels were used for transporting the bulk hops.

The designers and builders achieved sufficient load bearing capacity
by sufficient distancing of the strong ceiling beams, supported by
wooden poles and traversal girders. The distance of the ceiling beams,
on which laid the wooden floor from strong planks, allowed hanging
the sacks in the openings in the floor when pressing the hops using
big mechanical, jugal presses with pisten rod. For a short period of
time, gas engines located in an engine room were used to power the
presses, but they were soon replaced by more suitable electric en-
gines, which also gained ground when building freight elevators. The
electric engines were also used to power the ventilators for chambers
for sulphuring the hops.

Sulphuring the hops meant a step forward for preservation and
maintaining its quality. The chambers for sulphuring the hops at the
storehouses and packaging plants were build in Zatec from the 70's of
the 19™ century. Some of the chambers were also built for the potential
re-drying, or final drying, of hops (proper fire place, two chimneys).

Other documents of tangible character also provide information on

a proto i vhodnéjsf jako ndpoj k uhasenti zizné. Z nezbytnych surovin
byla pfevazné dobfe dostupna dobrd pitna voda i obilf k vyrobé sladu.
Levnéjsi a pomérné rychld dalkovd doprava otevfela nové moznosti
prodeje mnoha produktd na vzdalenéjsi trhy. Mezi né patfily i pivo a
dlouhodobé zndmy a cenény chmel z ¢eskych chmelafskych oblasti.

Rychly narlst potfeby chmele a zéhy i sklizni chmele si samoziejmé
vyzadal nové sklady a balirny. Vyvoj od osmdesatych let 19.stoletf kulmi-
noval na pfelomu stoletiav letech pfed prvni svétovou valkou. Vté dobe
doslo také k potizim s odbytem chmele a jeho potfebou. Z iniciativy
chmelaiti v Cechach bylo navrzeno zalozeni prvniho mezindrodniho
sdruzeni péstitelll chmele na prvni mezinarodni konferenci péstitell
chmele 1. z&¥ 1911 v Zatci. Sdruzeni vzniklo po kratich pfipravéch
v roce 1912 pod oznacenim Ustfedna chmelafskych korporac strednf
Evropy — Zentralstelle der Hopfenbau-Korporationen Mittel-Europas.
Doba pfed prvni svétovou valkou (1914 - 1918) nebyla vhodna pro
pocatecnivyvoj vznikajiciho mezinarodniho sdruzeni péstitel chmele,
ani svétova valka pro vyvoj vlastniho chmelafstvi. Skoncilo také starsi
obdobi vystavby skladt a baliren. Nastala jind doba.

Starsi sklady chmele byly vétsinou jednoduché stavby, nékdy s obydlim
vlastnika. Pfijejich vystavbé se pouZivala v té dobé bézna technika pro
stavbu patrovych méstskych domd. Od pocétecnifaze vystavby skladd
je zfejma tendence stavét sklady s prostorami dostatecné velkymi a
suchymi, které by umoznily v pfipadé potfeby, uskladnéni maximalniho
mnozstvi suchého chmele, vertikalni a horizontaIni dopravu a pécho-
vani (Slapani) ¢ilisovani chmele.

VertikdIni doprava byla zajistovana prastarymi vnitfnimi rumpalovymi
vytahy, nebo vnéjsimi vytahy pod stfiskou, pomocf kladky (vratku). Pro
horizontalni dopravu 7okl chmele se pouzivaly tvarové pfizplsobené
dvoukolové voziky (karky, rtdly) a ke snadnéjsi manipulaci s zoky osved-
Cené Zelezné chmelafské hacky s dfevénou rukojeti. Pro pfemistovani
sypaného chmele se pouzivaly pletené kose, lehkd dfevéna nosidla,
dfevéné ru¢ni nafadi (lopaty, vidle) a dalsi pomUcky a naddoby.

Dostate¢nou nosnost skladl ziskali projektanti a stavitelé vhodnou
vzdalenosti silnych stropnich trdmu podepfenych dfevénymi sloupy a
pricnymi prlvlaky. Vzdalenost stropnic, na nichz lezela dfevénd podlaha
ze silnych fosen, umoznovala zavésovani zokd do otvord v podlaze pro
slapani chmele a pozdéji také pfi lisovani chmele velkymi mechanicky-
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the methods of processing hops and manipulation of hops in old
storehouses and packaging plants. Some are even pictured in both
the original and adjusted projects for modernization of facilities, others
don't offer this. As an example can be mentioned the wooden ladder
steps between the individual floors, protective wooden handrails to
stairs, or also the position of the presses, or, of the lifting winch, can-
celled a long time ago. Despite all the changes the individual build-
ings went through during the 20" century, including the changes of
technique and technology, changes of owners, merging of companies,
concentrations and changes of facilities, some, surprisingly, were pre-
served until the present.

To deepen the knowledge on development of processing and packing
the hops in the not so far past, we must use all the available sources
— drawn, tangible, written and printed — to reconstruct the past. For
example, one very interesting fact is that, already at the beginning of
the 20" century, there were attempts to create cold rooms for storing
hops.

Description of photographs and pictures:

1. Thefloor plan of the sulphur chambers and ground floor part of
the hops storehouse of the H. Melzer Company, Zatec (project
1881).

2. Cross-section of the chambers for sulphuring hops. Storehouse
and packaging plant of the H. Melzer Company (1881). The height
of the chimney above the roof ridge, 6 m, is marked using pen-
cil.

3. Cross-section of the wing of the building of a new storehouse and
packaging plant of hops of the Kaspar Danzer a comp. Company
pursuant to the project from 1888

4. Section of the chambers for hops sulphuring of Kaspar Danzer a
comp. in Zatec. The furnaces of the chambers were located above
the terrain level. The chimney was 25 m above the terrain height.
The project of the architect and constructer Josef Petrovsky from
1888 was approved by the town in the same year

5. One of the many original wooden steps common in the old
hop storehouses. The Hop Museum, former storehouse of the
H. Melzer Company.

6. The original wooden handrail above the wooden stairs in the
former storehouse and packaging plant of the Pfister a Wstl
Company.

7. Wooden rings in the floors of the storehouses served to lead the
hemp ropes of the hand elevators for the sacks of dry hops.

8. Circular opening in the floor with a lid. The openings were used
to hang sacks for pressing the loose hops into sacks. They were
in many places in the old storehouses.

9. The wooden covers of the ridges of the mechanical presses for
hops on the first floor above the press protected the workers in
the storehouse against injury and the press and hops against
any potential damage.

10. Mechanical press for pressing the loose hops into sacks. Hop
Museum, 19" century.
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mi, jafmovymi lisy s hfebenovymi pistnicemi. Pro pohon lisd byly kratsf
dobu vyuzivany spalovaci motory umistované ve strojovné, které byly
brzy nahrazovany vhodnéjsimi elektromotory, které se rovnéz uplatnily
pfi stavbach nakladnich vytahU. Elektromotory se pouZzivaly téZ pro
pohon ventildtord u komor pro sifeni chmele.

Siteni chmele znamenalo pokrok pfi konzervaci chmele a udrzenfjeho
kvality. Komory pro sifeni chmele pfi skladech a balirndch chmele se
v Zatci zacaly stavét od sedmdesatych let 19. stoleti. Nékteré z komor
byly stavény i pro pfipadné presouseni ¢i dosouseni chmele (vlastnf
topeniste, dva kominy).

O zpUsobech zpracovani chmele a manipulaci s chmelem ve starych
skladech a balirnach poskytujf informace i dalsf doklady hmotné pova-
hy. Nékteré byvaji zakresleny v plvodnich i upravovanych projektech
pfi modernizacich provoz(, jiné nikoliv. Jako pfiklad Ize uvést dievené
Zebfikové schody mezi jednotlivymi podlaZimi, ochranna dievéna
zabradli ke schodlm, nebo i umisténf lisd, pfipadné davno zrusenych
rumpadlovych vytahU. Pfi zménach, kterymi jednotlivé objekty béhem
20. stoletf prosly, véetné zmén techniky a technologif, zmén majiteld,
slu¢ovani firem, koncentraci a zmén provozU, se nékteré kupodivu
uchovaly do dnesnich dnd.

Nezbyva, neZ k prohloubenfznalosti o vyvoji zpracovania baleni chme-
le, celkem v nedavné minulosti, vyuzit viech dostupnych pramend
kreslenych, hmotnych, pisemnych i tisténych k rekonstrukci minulé sku-
te¢nosti. Za zminku napfiklad stoji, Ze jiz na zacatku 20. stoleti existovaly
pokusy o vytvofeni klimatizovanych prostor pro uskladnénf chmele.

Popis fotografii a vyobrazeni:

1. Pddorys zakladd sirmych komor a pfizemnf ¢asti skladu chmele
firmy H. Melzer, Zatec (projekt 1881)

2. Pri¢ny fez komorami pro sifeni chmele. Sklad a balirny chmele
firmy H. Melzer (1881). Vyska kominu nad hiebenem stfechy 6 m
je znacena tuzkou.

3. Pri¢ny fez kiidlem budovy nového skladu a balirny chmele firmy
Kaspar Danzer a comp. v Zatci podle projektu z roku 1888

4. Rez komorami na siteni chmele firmy Kaspar Danzer a comp.
v Zatci. Topenisté komor byla umisténa nad Grovniterénu. Komin
mél vysku 25 m nad Urovni terénu. Projekt architekta a stavitele
Josefa Petrovského z roku 1888 byl schvédlen méstem v témze
roce

5. Jedny z mnoha plvodnich dfevénych schodl rozsifenych ve
starych skladistich chmele. Chmelafské muzeum, byvaly sklad
firmy H. Melzer.

6. Plvodni dfevené zabradli nad dfevénymi schody v byvalém
skladu a balirné firmy Pfister a WUstl.

7. Drevéné krouzky v podlahach skladl slouZily k vedeni konopnych
lan ru¢nich vytah( na Zoky suchého chmele.

8. Kruhovy otvor v podlaze s poklopem. Otvory se pouzivaly
k zavésovani zokl pro slapani hldvkového chmele do zokd. Ve
starych skladech byly na mnoha mistech.

9. Drevéné kryty hiebend mechanickych lisé na chmel v patfe nad
lisem chrénily pracovniky skladu pfed Urazem a lis a chmel pred
pfipadnym poskozenim.

10. Mechanicky lis na lisovani hldvkového chmele do Zokd. Chme-
lafské muzeum, 19. stoleti.
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The Hop Museum in Zavtec celebrated its 10 birthday
Chmelarské muzeum v Zatei oslavilo desaté narozeniny

Vladimir Vales
Hop Museum Zatec / Chmelaiské muzeum Zatec

dually at the end of the 19" century. The individual buildings
served, from their foundation until 1995, as hop storehouses
and packaging plants.

The buildings of the current Hop Museum were founded gra-

At the end of 1995, it was decided to repair all the buildings and use
them for collection of the documentation of the history of the Czech
hop-growing industry. In 1997, during the 45™ International Hop Grow-
ers Congress its participants were, on August 5th, introduced to the
exposition of the Hop Museum, and the museum was open to the
public on August 29" within the 40" Hop harvest festival in 1997.

In 2006, the buildings of the Hop Museum on the square Prokopa
Velkého in Zatec were closed and, within the project “Revitalization
of the Hop Museum in Zatec for the purpose of increasing tourism®,
the facility was reconstructed. The project was co-financed by the
European Union and by the Usti Region within the Joint Regional
Operation Program.

The gala opening took place on May 5", 2007, within the spring hop
celebration — CHMELFEST. During this gala opening, which was honored
by the presence of the hop growers representatives, the representa-
tives of the Usti region, the town of Zatec and also the Deputy of the
Ministry of Agriculture Mr. Stanislav Kozék, the museum was visited by
more than five hundred people.

The Hop Museum is a technical monument and an example of indus-
trial functional architecture from the end of the 19" century, in a town
which is renowned in the world for top quality hops. The 4000 m?
of the exhibition area documents the development of hop growing
from the beginning of hop growing in the early Middle Ages until the

second half of the 20" century. The methods of growing, harvesting
and processing are documented on many paintings, written memori-
als and photographs, and also by the extant tools and machines. The
contemporary photographs and written documents on growing hops
and beer brewing attract the interest of the visitors.

The ground floor of the museum has a lecture hall with a capacity of
approx. 20 seats and an information stand, which one can use to get the

redl dnesniho Chmelafského muzea vznikal postupné na konci
19. stoleti. Jednotlivé budovy slouzily od svého zalozeni az do
roku 1995 jako sklady a balfrny chmele.
Na konci roku 1995 bylo rozhodnuto o oprave viech budov a jejich
nasledném vyuZiti pro soustfedeni dokumentace o historii oboru chme-

lafstvi.V roce 1997 u pfilezitosti konanf45. Mezinarodniho chmelafského
kongresu byla jeho Ucastnikiim dne 5. srpna pfedstavena expozice
Chmelafského muzea a vefejnosti bylo muzeum zpfistupnéno 29.srpna
v rémci 40. Zateckych slavnosti chmele — Doc¢esné 1997.

V' roce 2006 byly budovy Chmelafského muzea na ndm. Prokopa Velké-
ho v Zatci uzavieny a v ramci projektu ,Oziveni Chmelaiského muzea
v Zatci za Ucelem zvyseni cestovniho ruchu” doslo k jeho rekonstrukci.
Projekt byl spolufinancovan Evropskou unif a Usteckym krajem v ramci
Spole¢ného regionalniho opera¢niho programu.

Slavnostni znovu otevieni probéhlo dne 5. kvétna 2007 v rdmci jarnich
slavnosti chmele — CHMELFEST. Béhem tohoto slavnostniho otevren,
kterého se kromé Zateckych chmelaft a dalsich vyznamnych osobnostf
mésta zUcastnil i nédmeéstek ministra zemédeélstvi, Ing. Stanislav Kozak,
navstivilo muzeum vice nez pét set navstévnikd.

Chmelafské muzeum je technickou pamétkou a pfikladem industridlnf
Ucelové architektury z konce 19. stoleti ve mésté svétové proslulém nej-
kvalitn&jsim chmelem. Na 4000 m” vystavni plochy je zde dokladovéan
vyvoj chmelafstvi od pocatkl péstovani chmele v raném stfedoveku do
zacdtku druhé poloviny 20. stoleti. Zplsob péstovant, sklizné i zpraco-
vanfje dokumentovano fadou obrazy, pisemnych pamatek a fotografif
i dochovanyminastroji a stroji. Navstévnika zaujmou dobové fotografie
a pfsemné doklady o péstovani chmele a o vafeni piva.

V pfizemi muzea je prednaskovy sal s kapacitou cca 20 mist a informacnf
kiosek, ktery mlze navstévnik vyuzit pro ziskani zékladnich informact
o péstovani chmele, muzeu, Chmelafstvi, druZstvu Zatec a oblasti
Usteckého kraje. Je zpracovan animovany film o délce 9 minut, ktery je
promitan navstévnikdm muzea. Tento film humornou formou provadi
navstévnika muzea chmelafskou tématikou.



basic information about hop growing, the museum, the hop industry,
CHMELARSTVI, cooperative Zatec and Usti Region. We have prepared
a cartoon movie with a length of 9 minutes which is screened to the
museum visitors. This cartoon movie guides the museum visitor, in a
humorous way, through the hop-growing topic.

The professional public and students can use the newly created study
rooms, where we archive the materials on the hop growing topic. A
new relax zone was created in the yard of the museum, where we
planted five plants, representing all the three world-famous Osvald
clones of the Saaz variety.

In 2007, the Hop Museum in Zatec celebrates its 10 birthday. Its
goal is to be a unique jewel in the necklace of the offer of tourist and
visitor targets in the town where the beer and hops are at home. The
museum wants, besides its main goal, which is the permanent and
consistent creation of museum collections as a sources of knowledge
about the hop-growing development, to contribute, with its work,
to maintaining the thousand years of the tradition of the Czech hop
growing industry.

The Hop museum is opened always from May to October, from Monday
to Saturday, from 10 a.m. to 5 p.m. The founder of the Hop Museum is
CHMELARSTVI, cooperative Zatec.

More information on www.muzeum.chmelarstvi.cz
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Odborna vefejnost a studenti mohou vyuzit nove zfizené studovny,
kde jsou archivovany materidly s chmelafskou tématikou. Na nadvorf
muzea vznikla oddychova zéna a bylo zde vysazeno pét chmelovych
rév, kde jsou zastoupeny vsechny tfi svétoznédmé Osvaldovy klony
odrlidy Zatecky polorany ¢erveriak.

V roce 2007 slavi Chmelafské muzeum v Zatci své desaté narozeniny.
Chce byt jedine¢nym klenotem v nahrdelniku nabidky turistickych
a navstévnich cilli ve mésté, kde je pivo a chmel doma a chce, kromé
svého hlavniho Ukolu, kterym je trvalé a soustavné vytvareni muzejnich
sbirek jako prament pro poznani vyvoje chmelafstvi, svym dilem prispét
k zachovani tisicileté tradice ceského chmelafstvi.

Chmelafské muzeum je otevfeno vzdy od kvétna do fijna ve dnech
pondéli az sobota vzdy od 10,00 do 17,00 hod. Zfizovatelem Chmelaf-
ského muzea je Chmelaistvi, druzstvo Zatec.

Vice informaci naleznete na www.muzeum.chmelarstvi.cz
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Members of parliament and the Czech minister of agriculture met with hop growers in Zatec
Setkani poslancii a ministra zemédeélstvi s chmelari v Zatei

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

Hop Research institute in Zatec succeeded in organizing a full-

day meeting of the Agriculture board of the Chamber of Deputies
of the Parliament of the Czech Republic with the representatives of
the Czech hop growers and Czech hop organizations in September
2007 in Zatec.

The Hop Growers Union of the Czech Republic together with the

The large delegation of the Agriculture board was led by its chair-
man Mr. Jifi Papez and the Czech minister of Agriculture Mr. Petr
Gandalovic.

The members of the parliament and the minister were welcomed in
Zatec by the chairman of the Hop Growers Union of the Czech Republic
Mr. Bohumil Pazler who informed them about the hop harvest 2007
and the current situation of the Czech hop growing. The main point
of the program was a detail presentation of the problems and needs
of the Czech hop growing industry (ie. the need for renewal of hop
gardens, maintaining water in the landscape and building water res-
ervoirs for irrigation, securing seasonal workers for hops, maintaining
payments connected with hops and investments into technologies
for hop cultivation and hop harvest) and discussion about the sug-
gested solutions.

During the afternoon programme the members of parliament had a
unique chance to see the road of hops from the hop garden to the
brewery. We visited the hop farm of the Hop Research Institute in Ste-
knik which was harvesting some of the late Czech hop varieties and
afterwards the whole delegation moved to CHMELARSTVI, cooperative
Zatec where our guests had chance to see the hop storage in cold as
well as in standard warehouses, processing of hops in to pellets and
final packaging. The last stop of the day was Zatec brewery.
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tutem, s.r.0. podafilo zorganizovat v z&ff 2007 celodennf setkanf
¢lent zemédelského vyboru Poslanecké snémovny CR se zastupci
¢eskych péstiteld chmele a ceskych chmelafskych organizaci v Zatci.

S vazu péstitelt chmele CR se ve spolupraci s Chmelafskym insti-

Pocetnou delegaci zemédélského vyboru ved! jeji predseda ing. Jiff
Papez a jednani se zucastnil také ministr zemédélstvi CR Mgr. Petr
Gandalovic.

Cleny zemédélského vyboru a pana ministra pfivital v Zatci pfedseda
Svazu péstitelli chmele CR ing. Bohumil Pézler, ktery poslance infor-
moval o pribéhu a vysledcich letonf sklizné chmele a o soucasné
situaci ceského chmelafstvi. Hlavnim bodem programu byla podrobna
informace o problémech a potfebach ¢eského chmelafstvi (tj. potfeba
obnovy chmelnic, udrzenivody v krajing, budovani vodnich zdrojd pro
zavlahy a budovani zavlah, zajisténi pracovnich sil pro sezénnf prace,
udrZeni plateb spojenych se chmelem a investice do technologif
spojenych s péstovanim a sklizni chmele) a diskuse ndvrzich na jejich
fesent.

V odpolednim programu méli poslanci jedine¢nou moznost vidét
cestu chmele z chmelnice az do pivovaru. Na Gcelovém hospodafstvi
Chmelafského institutu, s. r. 0. Steknik byli provedeni sklizni chmele
a poté se delegace presunula do arealu CHMELARSTVI, druzstvo Zatec,
kde poslanci méli moznost vidét skladovani chmele v klimatizovanych
i standardnich skladovacich prostorech, nésyp chmele, jeho zpracovani
do granuliifindlni baleni. Posledni zastavkou v rdmci programu v Zatci
byla prohlidka Zateckého pivovaru.




