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Dear friends of Czech hop growing,

growing and its high quality is the pride of the

Czech hop growers. However for more than ten
years there are also other Czech hop varieties that are
grown in the Czech Republic - Sladek and Premiant have
already a strong position and the high-alpha variety
Agnus is now finding its way to the breweries. Varieties
Bor and Harmonie are also registered for hop growing
and the Czech breeding program promises further in-
teresting varieties. This publication offers you a short
summary of using these varieties in breweries.

S aaz hops remain the main variety of Czech hop

High quality hop processing is probably as important
as growing high quality hop varieties. The processing
plants of CHMELARSTVI, druzstvo Zatec have suc-
cessfully undergone a number of certification processes
and guarantee a maximum quality of delivered products.
Czech hops is closely connected with the quality and
reputation of Czech beer and the production of Czech
beer is rising. Budweiser Budvar is using for their beer
only Saaz hops. We visited the head brewmaster and
asked why.

One of the reasons of the high quality and popularity
of Saaz hops is also the high contents of polyphenols.
A team of Chemical engineering university in Prague
and Lund University took a great interest in hops as a
source of antioxidants.

Itis not necessary to repeat that Czech hop growing has
a very long history, despite that we publish a few com-
ments about hop growing in 15" and 16" century from
Mr. Tempir from the Zatec Hop Museum. The royal
town Zatec is the centre of Czech hop growing. The fact
that hop is really a symbol of the town is confirmed by
several hop celebrations that are taking place in Zatec
every year.

Each hop growing season is different, each has got its
darker side and its beauty. The year 2005 brought great
climatic conditions and a record crop, the climatic con-
ditions in 2006 were on the other hand quite unfavour-
able. Under all circumstances the Czech hop growers
strive to deliver Czech hops of the highest quality.

Vazeni prdtelé ceského chmelarstvi,

kého chmelafstvi a jeho vysoka kvalita pychou

Ceskych péstiteld chmele. Vice nez deset let se
vak v Ceské republice péstuji i dalsi ¢eské odriidy chme-
le - pevnou pozici si jiz vybudovaly odrady Sladek a Pre-
miant, dobfe se zacina uplatnovat vysokoobsaznd od-
rida Agnus. Zaregistrovany jsou také odriady Bor a Har-
monie a pokracujici $lechténi slibuje dalsi zajimavé od-
ridy. Tato publikace Vam proto nabizi kratky souhrn
moznosti vyuziti téchto odrid v pivovarech.

N
Z atecky chmel ziistava stdle hlavni odriadou ces-

Vedle kvalitnich odrid je dilezité také jejich kvalitni
zpracovani. Zpracovaci kapacity CHMELARSTVI,
druzstvo Zatec jiz Gspésné prosly celou fadou certifikaci
kvality a garantuji tak maximdlni kvalitu dodavanych
vyrobkd. Cesky chmel je pevné spojen s kvalitou a po-
vésti ¢eského piva a produkce ¢eského piva roste. Bu-
déjovicky Budvar pouziva pro sva piva dokonce pou-
ze Zatecky chmel. Navstivili jsme tedy hlavniho sldd-
ka a zeptali se proc.

Jednim z déivodi vysoké kvality a oblibenosti Zateckého
chmele je vysoky obsah polyfenoli. O chmel jako zdroj
antioxidantd se zajimal tym VSCHT v Praze ve spo-
lupraci s Univerzitou v Lundu.

To ze ¢esky chmel md bohatou historii asi neni potteba
pripominat, pfesto uverejnujeme nékolik poznamek
k péstovani chmele v 15. a 16. stoleti od ing. Tempira.
O tom, ze chmel je opravdu hlavnim symbolem kra-
lovského mésta Zatec svéddi i celd fada chmelafskych
slavnosti, které se v Zatci kazdy rok konaji.

Kazdy péstitelsky rok je jiny, kazdy ma své stinné stranky
i svoji krasu. Rok 2005 prinesl vyborné klimatické pod-
minky a rekordni sklizen, v roce 2006 byly na druhou
stranu klimatické podminky pomérné nepriznivé. Za
kazdych podminek se v$ak cesti péstitelé chmele snazi
o maximalni kvalitu ¢eského chmele.

Cesky chmel 2006 / 1



Use of Czech hop varieties in the brewing industry
e Uplatnéni éeskych odrid chmele v pivovarnictvi
Bl Der Einsatz von tschechischen Hopfensorten im Brauereiwesen

FE SO AL e R A

Ing. Viadimir Nesvadba, PhD. - Hop Research Institute, Zatec

Saaz variety have been grown in the Czech Repub-
lic. The new hybrid varieties from aromatic to bit-
tering types are gradually being used in both Czech and
foreign breweries. First, the new Czech hop varieties ori-
ginate from the Saaz variety and have acquired a num-
ber of qualitative parameters from this variety. Second,

S ince the nineties other varieties than the original

they are grown in the Czech hop regions, which from
the aspect of location, are among the most important
regions for hop growing in the world. These two fac-
tors have a good influence on the quality of Czech hyb-
rid hop varieties from the brewery aspect.

From table 1 it is clear that the aromatic varieties, both
originating from Saaz hops, and also of a hybrid origin,
show a content of alpha bitter acids of 3 to 8% hm.
The typical property of Czech aromatic varieties is a
proportion of a/f} acids of around 1. From the aspect of
brewery use o — acids have nearly tens times the bitter-
ing ability of B — acids. From the aspect of the quality
and character of the bitterness it is the 3 — acids that
influence the subtlety of the bitterness. For this reason
the main cultivation objective in aromatic varieties is
a high proportion of - acids. From the aspect of per-
formance the hybrid varieties of Sladek and Harmonie
show a higher content of hop resins than the Saaz hops.
Harmonie has a lower proportion of cohumulones than
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Saaz variety and Sladek. Saaz hops has the highest
content of hop polyphenols out of all the Czech hop
varieties. The hybrid varieties have a higher content of
hop oils than Saaz. A typical component of hop oils in
the Saaz variety is farnesen (14 — 20 % rel.). Sladek has
the highest proportion of myrcen (40 — 50 % rel.) and
Harmonie has the highest proportion of selinens of all
the Czech hop varieties (10 — 19% rel.). The chemical
composition of hop essential oils clearly identifies Czech
aromatic hop varieties.

Table 2 shows that dual-purpose type varieties have a
lower content of hop resins than the Agnus variety. The
proportion of o/ acids is approx. 2 in the mentioned
varieties. The Premiant variety is typical by its lower pro-
portion of cohumulones (18 — 23 % rel.), on the contrary
Agnus shows the greatest proportion of cohumulones of
all the Czech hop varieties (29 — 38 % rel.). The Agnus
variety has a lower content of polyphenols, but a very
high content of xanthohumols (0,8 — 1,1 % hm.), which
makes it one of the top world hop varieties. The content
and composition of hop essential oils is shown to be very
similar in the mentioned varieties.

Saaz hops - the quality of Saaz fine aroma hops makes
it one of the best quality hops in the world. This con-
cerns the original population that originated and was
naturally selected under the conditions of today’s hop
regions. Since the beginning of the nineties these clones
have been reproduced from virus-free stock. Saaz is
considered worldwide to be the quality standard for hops
and all other varieties are compared to it. The interna-
tional tasting, held annually by Chmelarsky institute,
s.r.o. (Hop Research Institute) Zatec since 1998 clearly
proves the high quality of both this variety and also the
new Czech hop varieties. In each tasting all tested varie-
ties are compared to the quality of Saaz hops.

In 1995 the Hop Act was amended in the Czech Republic
and other varieties, which did not originate from the Saaz
variety, were also permitted to be grown. Since this year
the following varieties have been gradually registered:

e Aroma: Slddek (1994), Harmonie (2004)
e Dual purpose: Bor (1994), Premiant (1996)
e High-alpha: Agnus (2001)




Since the beginning the Sladek and Premiant varieties
were used significantly. At the present time each of
these varieties is grown on an area of around 200 ha.
The Agnus variety is being quickly put into use in Czech
breweries immediately after registration and during
the course of two years the area of cultivation as grown
by 50 ha. The Bor variety was not as successful as its
competitor Premiant. The Harmonie variety is new and
will be gradually tested in Czech breweries. This variety
originates predominantly from Saaz hops from which
it acquired its good brewery properties.

Sladek — originated as a cross and is characteristic by its
high proportion of bitter acids and a high yield potential.
The Sladek variety was registered in 1994. At the present
time it is grown on an area of more than 200 ha, which
guarantees production of 400 to 500 tons of hops. This
variety was included in a long-term experiment and was
tested in breweries with a number of aromatic type va-
rieties from abroad (Hal. Tradition, Cascade, Sp. Select
etc.) and always won. The Sladek variety is becoming
a key variety for the second hopping of lager beers. In
“non- premium” type beers it is used for the third hop-
ping instead of the Saaz variety. The Sladek variety is
descended from the Saaz variety from which it acquired
its high proportion of beta bitter acids, which temper
the character of the bitterness.

Premiant — this variety originated by inzucht out cross-
ing. It is characteristic by its higher content of alpha
bitter acids and high yield potential. The variety was
registered in 1996. At the present time it is grown on an
area of approx. 200 ha, which guarantees production of
400 to 500 tons of hops. This variety was included in a
long-term experiment. The Premiant variety has prac-
tically superseded foreign varieties in its group (Perle)
and is used in Czech breweries for the second hopping
(of premium and non-premium beers). It is descended
by 50% from Saaz hops and is characteristic by its low
proportion of cohumulones. It positively influences the
subtlety of the beer’s bitterness. According to research
there are breweries that are satisfied with either Sladek
or Premiant — each variety has its own character,
which suits the brewery. In Premiant this concerns the
“neutral” bitterness — it does not have any effect on the
unpleasant character of the bitterness.

Agnus — is a variety characteristic by its high content
of beta acids (the proportion of alpha/beta is approx.
2), a wide range of worldwide high-alpha type varieties
have an alpha/beta proportion of approx. 3. The genetic
origin of this variety is Sladek (consequently the higher
beta) and it acquired a number of qualitative parameters
from this variety. The Agnus variety is used extensively
in large Czech breweries. The brewery quality is clearly
comparable to foreign varieties (Magnum, Taurus,

Columbus, Target), but from brewery results it has the
best influence on the stability of the beer. The brewer-
ies demand this variety for their trade abroad, where it
must guarantee a long shelf life. The results of research
projects have shown that this variety is suitable for both

extraction and manufacture of pellets and also for the
first hopping and the second hopping (high beta bitter
acid content).

Harmonie — originated as a cross and is characteristic
by its high proportion of beta bitter acids and compared
to the Sladek variety it also has a higher content of hop
resins. The variety was registered in 2004, consequently
it is only grown on a test area of approx. 1 ha. The first
brewery tests and verification tests in Czech breweries
prove its good quality particularly in the intensity and
quality of the beer aroma.

Bor — was acquired from the female descendants of
the Northern Brewer variety. After registration it was
gradually planted for use but after two years Premiant
was registered and showed a higher yield and par-
ticularly better stability in the contents of alpha bitter
acids than Bor. In spite of the fact that Bor has good
brewery parameters, it is gradually being replace by
the Premiant variety for reasons of the stability of hop
resin production.

The achieved results of experimental brews show the
good brewing properties of Czech hop varieties. Their
use is clear in individual hopping doses according to
type classification. This recommendation can be con-
sidered a proposal for their use, because each brewery
has its targets and intentions in the quality of its beer.
For example some breweries prefer a subtle and others
a rougher bitterness, furthermore there is the question
of beer aroma, the intensity of the bitterness and the
stability of the beer, etc. This means that each brewery
will use Czech varieties so that their beer represents the
required character and quality.
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d poloviny 90. let dochézi v Ceské republice
Ok péstovéni jinych odrtd nez pivodniho Za-

teckého poloraného ¢ervendku. Nové hybridni
odrtady od aromatického az vysokoobsazného typu se
postupné uplatnuji jak v ceskych, tak i v zahrani¢nich
pivovarech. Za prvé, nové ceské odridy chmele (hyb-
ridni) maji v pvodu Zatecky polorany ¢ervenak a ia-
du kvalitativnich parametrid ziskané po této odradeé.
Za druhé, jsou péstovany ve chmelarskych oblastech
Ceské republiky, které z hlediska polohy patii k nej-
vyznamnéjsim oblastem pro péstovani chmele na své-
té. Tyto dva faktory maji dobry vliv na kvalitu ¢eskych
hybridnich odrtd chmele z pivovarského hlediska.

Z tabulky 1. je patrné, ze aromatické odridy, jak pt-
vodu Zateckého chmele, tak hybridniho, vykazuji ob-
sah alfa horkych kyselin 3 az 8% hm. Typickym zna-

kem ceskych aromatickych odrad je pomér o/ ky-
selin kolem 1. Z hlediska pivovarského vyuziti hotkych
kyselin maji témér desetkrat vyssi horcici schopnost
o — kyseliny nez 3 — kyseliny. Z hlediska kvality a cha-
rakteru horkosti pravé B — kyseliny ovliviuji jemnost
horkosti. Z tohoto diivodu je hlavnim slechtitelskym
cilem u aromatickych odrid vysoky podil - kyselin.
Z hlediska vykonnosti hybridni aromatické odrtdy Sla-
dek a Harmonie vykazuji vyssi obsah chmelovych prys-
kyfic nez Zatecky polorany ¢ervenidk. Harmonie mé nej-
niz$i podil kohumulonu nez Zatecky polorany ¢ervenak
a Sladek. Zatecky polorany ¢erveniak mé nejvyssi obsah
chmelovych polyfenolti z ¢eskych odrtd chmele. Hmot-
nost silic maji hybridni odriidy vy3si nez Zatecky po-
lorany cervenak. Typickou slozkou chmelovych silic je
u Zateckého poloraného ¢ervenaku farnesen (14 — 20 %
rel.). Nejvyssi podil myrcenu md Sladek (40 — 50 % rel.)

Tabulka 1: Chemické analyzy chmelovych hlavek u ¢eskych aromatickych odrid

Chmelové pryskyrice
13-20 17 - 24 22 - 26
3,0 -6,0 4,0 — 8,0 4,0 - 8,0
4,5-8,0 3,5-8,0 4,0 — 8,0
0,60 — 0,90 0,70 — 1,30 0,80 — 1,20
23 -26 25-31 19 - 22
39 -43 45 - 51 36 - 40
Chmelové polyfenoly
4,5 -6,0 3,0 - 4,0 2,7 —3,5
0,30 — 0,50 0,50 — 0,75 0,40 — 0,70
Chmelové silice
0,4 -1,0 1,0-2,0 1,0 -2,0
25 -40 40 - 50 30 - 40
6-9 8-13 6-11
15-25 20 - 30 10 - 20
14 - 20 <10 <0,2
0,5-1,5 0,5-1,5 10-19

Tabulka 2: Chemické analyzy chmelovych hlavek u éeskych odrud typu dual purpose a superalfa

Chmelové pryskyrice
18 - 25 19 - 25 26 - 32
6,5-11 7-11 11 -15
3,5 -6,0 3,5-6,0 5-8
1,60 — 2,30 1,70 — 2,30 1,90 — 2,60
22 - 27 18 -23 29 - 38
43 - 48 39 - 44 51 - 59
Chmelové polyfenoly
3,0 — 4,0 3,0 —4,0 2,5-3,5
0,40 — 0,60 0,30 — 0,50 0,80 — 1,10
Chmelové silice
1,0 -2,0 1,0 -2,0 2,0 -3,0
40 — 55 35 -45 40 - 55
7-12 7-13 9-13
25 — 35 25 -35 15-22
<10 1-3 <0,2
< 1,0 0,5-1,5 1-3
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anejvyssi podil selinent ze vSech ¢eskych odrtid chmele
ma Harmonie (10 — 19 % rel.). Chemické sloZzeni chme-
lovych silic jednoznac¢né identifikuje ceské aromatické
odrudy chmele.

Z tabulky 2. je patrné, ze odrady typu dual purpose maji
niz$i obsah chmelovych pryskyftic nez odrida Agnus.
Pomeér o/B kyselin je u uvedenych odriad cca 2. Odrida
Premiant je typicka niz$§im podilem kohumulonu (18
—23 % rel.), naopak Agnus vykazuje ze vsech ceskych od-
riid chmele nejvys$si podil kohumulonu (29 — 38 % rel.).
Odrida Agnus ma nizsi obsah chmelovych polyfenoli,
ale velmi vysoky obsah xanthohumolu (0,8 — 1,1 % hm.),
¢imz se radi mezi $picku svétovych odrid chmele. Ob-
sah a slozeni chmelovych silic vykazuji uvedené odrady
velmi obdobné.

Zatecky polorany ¢ervenak patif svou kvalitou ke $pi¢-
ce jakosti chmele ve svété. Jednd se o pavodni populaci,
kterda vznikla a byla prirodné vyselektovana v pod-
minkach dnesnich chmelafskych oblasti. Od pocatku
90. let jsou tyto klony mnozeny z viruprosté sadby. Za-
tecky chmel je celosvétoveé povazovan za standard kva-
lity chmele a vsechny ostatni odridy jsou k nému po-
rovnavany. Mezinarodni degustace, které od roku 1998
potrada Chmelafsky institut s.r.o. Zatec, jednozna¢né po-
ukazuji na vysokou kvalitu jak této odrady, tak i novych
Ceskych odrud chmele. V kazdé degustaci jsou vsech-
ny testované odriady porovnavany praveé s kvalitou za-
teckého chmele.

V roce 1995 se zménil v Ceské republice zdkon o chme-
lu a bylo povoleno péstovat i dalsi odrady, které nebyly
pavodu Zateckého poloraného ¢ervenaku. Od tohoto
roku se postupné registrovaly odridy:

e Aromatické: Sladek (1994), Harmonie (2004)

e Dual purpose: Bor (1994), Premiant (1996)

e High-alpha: Agnus (2001)

Od pocatku se vyrazné zacaly uplatnovat odrudy Sladek
a Premiant. V soucasné dobé je kazda tato odriada pés-
tovana na plose témér 200 ha. Odrtida Agnus se ihned
po registraci rychle uplatinuje v ¢eskych pivovarech
a v pribéhu dvou let plocha vzrostla o 50 ha. Odrtda
Bor se neuplatnila jako jeji konkurent Premiant. Odrtida
Harmonie je nova a postupné se bude testovat v Ces-
kych pivovarech. Tato odrida md v ptivodu prevazné
Zatecky polorany ¢ervenak, po kterém ziskala dobré pi-
vovarské vlastnosti.

Sladek — vznikl kiiZzenim a je charakteristicky vysokym
podilem beta horkych kyselin a vysokym vynosovym
potencidlem. Odrada Sladek byla registrovana v roce
1994. V soucasné dobé je péstovana na plose témér 200
ha, coz zarucuje produkci 400 az 500 t chmele. Tato od-
rida byla zarazena do dlouhodobého pokusu a byla pi-

vovarsky testovana s fadou odrid aromatického typu
ze zahranic¢i (Hal. Tradition, Cascade, Sp. Select atd.)
a vzdy zvitézila. Odrada Sladek se stava stézejni od-
riidou pro druhé chmeleni lezackych piv. U nékterych
neprémiovych piv je pouzivana i pro tieti chmeleni mis-
to Zateckého poloraného ¢ervendku. Odrida Sladek ma
v ptivodu Zatecky polorany éervenak, po kterém ziskala
vysoky obsah beta horkych kyselin, které zjemnuji cha-
rakter horkosti.

Harmonie — vznikla kfizenim a je charakteristicka vy-
sokym podilem beta horkych kyselin a oproti odriadé
Sladek ma vyssi obsah chmelovych pryskyric. Odrida
byla registrovana v roce 2004, proto je péstovana pou-
ze na pokusné plose cca 1 ha. Prvni pivovarské tes-
ty i ovérovaci zkousky v ¢eskych pivovarech poukazuji
na dobrou kvalitu a to predevsim na intenzitu a kva-
litu vané piva.

Bor — byl ziskdan z potomstva po ,matce” odrady Nor-
thern Brewer. Po registraci byl postupné vysazovan do
provozu, ale po dvou letech byl registrovan Premiant,
ktery vykazoval vyssi vykonnost a predevsim stabilitu
v obsahu alfa horkych kyselin nez Bor. Prestoze ma Bor
dobré pivovarské parametry, z divodu stability pro-
dukce chmelovych pryskyfic je postupné nahrazovan
odridou Premiant.

Premiant — odrtda vznikla kiizenim po inzuchtnim
krizeni. Je charakteristickd vyssim obsahem alfa hof-
kych kyselin a vysokym vynosovym potencidlem. Od-
riida byla registrovana v roce 1996. V soucasné dobé je
péstovana na plose témér 200 ha, coz zarucuje produkci
400 az 500t chmele. Tato odrida byla zatrazena do dlou-
hodobého pokusu. Odriida Premiant ve své skupiné pre-
vazné vytlacila zahranic¢ni odridy (Perle) a je pouzivana
v ¢eskych pivovarech pro druhé chmeleni (vycepniile-
7acké piva). V pivodu ma 50% Zateckého poloraného
cervendku a je charakteristicka nizkym podilem ko-
humulonu. Pozitivné ovliviiuje jemnost horkosti piva.
Pivovary upfednosnuji bud odradu Slédek nebo odriadu
Premiant na zakladé charakteru, ktery jim vyhovuje.
U Premiantu se jedna o ,,neutralni“ horkost — nema vliv
na neprijemnost charakteru horkosti.

Agnus — je odrtida charakteristickd vysokym obsahem
beta kyselin (pomér alfa/beta je cca 2), Siroka rada své-
tovych odrid typu ,high-alpha“ a md tento pomér cca
3. V genetickém puavodu této odrtdy je Slddek (pro-
to vysoka beta) a radu kvalitativnich parametri zis-
kala po této odradé. Odrtida Agnus se vyrazné uplat-
nuje u velkych ceskych pivovart. Pivovarska kvalita je
jednoznacné srovnatelna se zahrani¢cnimi odrtdami
(Magnum, Taurus, Columbus, Target), ale z vysledka
pivovart ma nejlepsi vliv na stabilitu piva. Tuto od-
ridu pozaduji pivovary pro sviij zahrani¢ni obchod, kde
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musi garantovat dlouhou dobu trvanlivosti. Vysledky
vyzkumnych projektti poukdzaly, Ze tato odrtida miize
byt vhodna jak pro extrakci nebo vyrobu pelet, tak ne-
jen pro prvni chmeleni, ale téz i pro druhé chmeleni (vy-
soky obsah beta horkych kyselin).

Dosazené vysledky pokusnych varek poukazuji na dob-
ré pivovarské vlastnosti ¢eskych odriid chmele. Je pa-
trné jejich vyuziti v jednotlivych davkach chmeleni dle

Table 1.: Chemical analysis of Czech aroma hop varietes
Tabelle 1.: Chemische Analyse der Tschechischen Aroma Hopfensorten

typu zarazeni. Toto doporuceni lze povazovat za navrh
jejich vyuziti, protoze kazdy pivovar md své cile a za-
méry v kvalité piva. Napriklad néktery pivovar preferuje
jemnou a jiny drsnéjsi horkost, déle otazky viiné piva,
intenzity horkosti, stability piva atd. To znamena, ze
kazdy pivovar vyuzije ¢eské odrtidy tak, aby jejich pivo
predstavovalo pozadovany charakter a kvalitu.

K1 FEA R

Hop resins / LA

13 -20 17 — 24 22 - 26
3.0-6.0 4.0 -8.0 4.0 - 8.0
4.5-8.0 3.5-8.0 4.0 -8.0

0.60 — 0.90 0.70 - 1.30 0.80 — 1.20

23 - 26 25-31 19 - 22

39-43 45 - 51 36 — 40

Hop polyphenols / 5 {£2
45-6.0 3.0-4.0 2.7-35

0.30 — 0.50 0.50 — 0.75 0.40 - 0.70
Hop oils / Wi{E
04-1.0 1.0-2.0 1.0-2.0
25-40 40 - 50 30 - 40
6-9 8- 13 6-11

15 -25 20 - 30 10 - 20

14 - 20 <1.0 <0.2
0.5-1.5 0.5-1.5 10 - 19
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Table 2.: Chemical analysis of Czech dual-purpose and high-alpha hop varietes
Tabelle 2.: Chemische Analyse der Tschechischen dual-purpose und high-alpha Hopfensorten

R2: TESCH R /R R A A2 R AT

Hop resins / WL i

18 — 25 19 - 25 26 — 32
6.5-11 7-11 11 -15
3.5-6.0 3.5-6.0 5-8
1.60 — 2.30 1.70 - 2.30 1.90 — 2.60
22 - 27 18 — 23 29 — 38
43 - 48 39 — 44 51 - 59
Hop polyphenols / 5 {£Z [
3.0-4.0 3.0-4.0 25-3.5
0.40 — 0.60 0.30 — 0.50 0.80 - 1.10
Hop oils / Wi{E
1.0-2.0 1.0-2.0 2.0-3.0
40 - 55 35-45 40 - 55
7-12 7-13 9-13
25 -35 25 -35 15 -22
<1.0 1-3 <0.2
<1.0 0.5-1.5 1-3

Tschechischen Republik zur Zucht von anderen

Sorten als dem mittelfrithreifen Saazer Hopfen.
Neue hybride Sorten von aromatischen bis zu Hochan-
teiltypen finden nacheinander ihren Einsatz nicht nur
in tschechischen, sondern auch in ausldndischen Braue-
reien. Erstens, die neuen tschechischen Hopfensorten
(Hybride) haben ihren Ursprung im mittelfriihreifen
Saazer Hopfen, und eine Reihe von qualitativen Para-

Seit der Hilfte der 90er Jahre kommt es in der

metern erhielten sie gerade von dieser Sorte. Zweitens,
werden sie in Hopfengebieten der Tschechischen Re-
publik gezogen, welche aus der Sicht der Lage zu den
bedeutensten Gebieten zum Hopfenanbau auf der Welt
gehoren. Diese beiden Faktoren haben aus Sicht des
Brauereiwesens einen guten Einfluss auf die Qualitét
der tschechischen hybriden Hopfensorten.

Aus der Tabelle 1 ist ersichtlich, dass die aromatischen
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Sorten, sowohl der Saazer Hopfen - als auch die Hybri-
den einen Anteil an Alpha—Bittersduren von 3 bis 8%
hm haben. Ein typisches Zeichen von tschechischen
aromatischen Sorten ist ein Verhiltnis von o/p - Séu-
ren von 1. Aus der Sicht der Nutzung von Bittersduren
im Brauereiwesen haben o — Sduren eine fast 10-fach
hohere Bitterstofffahigkeit als f — Sduren. Aus Quali-
tiatsgriinden und dem Charakter der Bitterstoffe beein-
flussen aber gerade § — Sduren die Feinheit des bitteren
Geschmackes. Aus diesem Grund ist es ein Ziel der
Zichter bei aromatischen Sorten einen hohen Anteil
von - Sduren zu erzielen. Aus der Sicht der Leistungs-
fahigkeit der hybriden Sorten Sladek und Harmonie
zeigen diese einen hoheren Anteil an Hopfenharzen
als der mittelfrithreife Saazer Hopfen. Harmonie hat

von o/f} Sduren ist bei den genannten Sorten ca. 2. Die
Sorte Premiant ist typisch mit ihrem niedrigen Anteil
von Kohumulon (18 — 23% rel.), im Gegensatz dazu
zeigt Agnus von allen tschechischen Hopfensorten den
hochsten Anteil an Kohumulon (29 — 38 % rel.). Die Sorte
Agnus hat einen niedrigeren Anteil an Hopfen-Polyphe-
nol, aber einen sehr hohen Anteil von Xanthohumol
(0,8 — 1,1 % hm.), womit diese sich weltweit zwischen
die Spitze der Hopfensorten einreiht. Den Anteil und
die Zusammensetzung von Hopfenextrakten zeigen die
aufgefithrten Sorten sehr dhnlich.

Der Saazer Hopfen gehort mit seiner Hopfenqualitat
zur Qualitdtsspitze in der Welt. Es handelt sich um eine
urspriingliche Generation, welche entstand und durch

den niedrigsten Anteil an Kohumulon, weniger als der
mittelfrithreife Saazer Hopfen und Sladek. Der Saazer
Hopfen hat den hochsten Anteil an Hopfen-Polyphenol
von allen tschechischen Hopfensorten. Das Extraktge-
wicht ist bei hybriden Sorten hoher als bei dem Saazer
Hopfen. Ein typischer Bestandteil von Hopfenextrakten
ist bei dem mittelfriihreifen Saazer Hopfen ,,Farnesen®
(14 — 20 % rel.). Den hochsten Anteil an ,,Myrcenu“ hat
Sladek (40 — 50% rel.), und den hochsten Selenanteil
von allen tschechischen Hopfenarten hat Harmonie
(10 — 19% rel.). Die chemische Zusammensetzung der
Hopfenextrakte identifiziert die tschechischen aroma-
tischen Sorten eindeutig.

Aus der Tabelle 2 ist ersichtlich, dass Sorten vom Typ
Dual-Purpose einen niedrigeren Anteil von Hopfen-
extrakten haben als die Sorte Agnus. Das Verhaltnis
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die Natur in den Bedingungen der heutigen Hopfenge-
biete selektiert wurde. Seit dem Anfang der 90ger Jahre
sind diese Klone aus Virusfreiem Saatgut gezogen wor-
den. Saazer Hopfen wird weltweit als Hopfen-Qualitéts-
standart angesehen und alle anderen Sorten werden mit
dieser verglichen. Internationale Verkostungen, welche
seit 1998 das Hopfeninstitut GmbH Zatec (Chmelafsky
institut s.r.o. Zatec) veranstaltet, zeigen eindeutig die
Qualitit dieser Sorte, wie auch die der neuen tschechi-
schen Hopfensorten. Bei jeder Verkostung werden alle
verkosteten Sorten gerade mit der Qualitét des Saazer
Hopfens verglichen.

Im Jahre 1995 hat sich in der Tschechischen Republik
das Hopfengesetz gedndert und es wurde auch das
Zichten von weiteren Sorten erlaubt, welche ihren Ur-
sprung nicht im mittelfrithreifen Saazer Hopfen haben.




Seit diesem Jahre wurden nacheinander folgende Sorten
registriert:

e Aroma: Slddek (1994), Harmonie (2004)
e Dual purpose: Bor (1994), Premiant (1996)
¢ High-alpha: Agnus (2001)

Von Anfang an wurden vor allem besonders die Sorten
Sladek und Premiant geltend gemacht. Gegenwartig
wird jede dieser Sorten auf einer Fldche von fast 200 ha
angepflanzt. Die Sorte Agnus hat sich sofort nach ihrer
Registrierung schnell in den tschechischen Brauereien
durchgesetzt und im Verlauf von zwei Jahren wuchs
die Anbaufliche um 50 ha. Die Sorte Bor hat sich
nicht wie ihr Konkurrent Premiant durchgesetzt. Die
Sorte Harmonie ist neu, und wird schrittweise in den
tschechischen Bauereien getestet. Diese Sorte hat ihren
Ursprung tiberwiegend im mittelfrithreifen Saazer
Hopfen, von welcher diese gute Brauereieigenschaften
erhielt.

Sladek — entstand durch Kreuzung. Ist charakteristisch
durch ihren hohen Anteil an betabitteren Sdauren und
einem hohen Ertragspotential. Die Sorte Slddek wurde
im Jahre 1994 registriert. Gegenwartig wird diese auf
fast 200 ha angebaut, was eine Produktion von 400 bis
500t Hopfen garantiert. Diese Sorte wurde in langfri-
stige Versuche aufgenommen und mit einer Reihe von
aromatischen Typen aus dem Ausland (Hal. Tradition,
Cascade, Sp. Select usw.) brauereitechnisch getestet, und
gewann jedes Mal. Die Sorte Sladek wird zur fundamen-
talen Sorte fiir das zweite Verhopfen von Lagerbieren.
Bei ,non-premium“ Bieren wird diese fir das dritte
Verhopfen anstelle des mittelfriihreifen Saazer Hop-
fens eingesetzt. Die Sorte Sladek stammt urspriinglich
vom mittelfrithreifen Saazer Hopfen ab, von welchem
diese ihren hohen Anteil an betabitteren Sauren erhielt,
welche den Charakter der Bitterstoffe verfeinert.

Premiant — die Sorte entstand durch Kreuzung nach
einer Inzuchtkreuzung. Sie ist charakteristisch durch
ihren hoheren Anteil von Alpha-Bittersduren und einem
hohen Ertragspotential. Die Sorte wurde im Jahre 1996
registriert. Gegenwartig wird diese auf einer Flache von
fast 200 ha angebaut, was eine Produktion von 400 bis
500t Hopfen garantiert. Diese Sorte wurde in langfri-
stige Versuche eingegliedert. Die Sorte Premiant hat in
ihrer Gruppe tiberwiegend auslandische Sorten (Perle)
verdrangt und wird in tschechischen Brauereien zum
zweiten Verhopfen eingesetzt. Im Ursprung hat diese
Sorte 50 % des mittelfrithreifen Saazer Hopfens und ist
charakteristisch fiir seinen geringen Anteil von Kohu-
mulon. Positiv beeinflusst dies die Feinheit der Bitterkeit
des Bieres. Nach Erkenntnissen, gibt es Brauereien, die
entweder Sladek oder Premiant bevorzugen — jede Sorte
hat ihren Charakterzug. Bei Premiant handelt es sich

um eine ,neutrale” Bitterkeit — sie hat keinen Einfluss
auf einen unangenehmen Charakter der Bitterkeit.

Agnus — ist eine Sorte, charakteristisch fiir ihren hohen
Anteil von Betasduren (Verhiltnis Alfa/Beta ist ca. 2),
eine breite Reihe von Sorten vom Typ ,high-alpha“ hat
dieses Verhiltnis ca. 3. Im genetischen Ursprung dieser
Sorte steht Slddek (deswegen hoher Beta-Anteil) und eine
Reihe der qualitativen Parameter erhielt sie von dieser
Sorte. Die Sorte Agnus wird sehr stark bei grofien tsche-
chischen Brauereien eingesetzt. Die Brauereiqualitét ist
eindeutig mit der von ausldndischen Sorten (Magnum,
Taurus, Columbus, Target) vergleichbar, aber aus den
Ergebnissen der Brauereien hat diese den besten Einfluss
auf die Stabilitét des Bieres. Diese Sorten verlangen die
Brauereien fiir ihr Auslandsgeschiéft, wo eine lange
Haltbarkeit garantiert werden muss. Ergebnisse von
Priifungsprojekten zeigten, dass diese Sorte auch zur
Extraktion oder die Herstellung von Pellets geeignet sein
kann, also nicht nur zum ersten Verhopfen, aber auch
zum zweiten (hoher Anteil an bitteren Betasduren).

Harmonie — entstand durch Kreuzung, ist charakteri-
stisch durch ihren hohen Anteil an betabitteren Sauren
und hat gegeniiber der Sorte Sladek einen hoheren An-
teil an Hopfenharzen. Die Sorte wurde im Jahre 2004
registriert, und wird deswegen nur auf einer Testfldche
von ca. 1 ha angepflanzt. Erste Brauereitechnische Tests
und Uberpriifungstests in tschechischen Brauereien
verweisen auf eine gute Qualitédt und vor allem auf eine
Intensitat und Qualitdt des Biergeruches.

Bor — wurde aus der Nachkommenschaft der ,Mut-
ter”, der Sorte Northern Brewer gewonnen. Nach der
Registrierung wurde diese schrittweise in den Betrieb
gepflanzt, aber nach zwei Jahren wurde Premiant regi-
striert, welcher eine hohere Leistungsfahigkeit und vor
allem Stabilitdat im Inhalt von Alfa-Bittersduren zeigte
als Bor. Trotzdem hat Bor gute brauereitechnische Pa-
rameter, aus Griinden der Stabilitat der Produktion von
Hopfenharzen wird diese allerdings schrittweise durch
die Sorte Premiant ersetzt.

Die erzielten Ergebnisse von Priifungsgebriauen zeigen
auf gute Brauereieigenschaften tschechischer Hopfen-
sorten, deren Nutzung in einzelnen Portionen des Ver-
hopfens je nach Anlagentyp ersichtlich ist. Diese Emp-
fehlung konnte als Vorschlag ihres Einsatzes angesehen
werden, da jede Brauerei seine Ziele und Absichten in
der Bierqualitdt hat. Zum Beispiel einige Brauereien
bevorzugen eine feine und andere wieder eine herbe
Bitterkeit, weiter Fragen des Biergeruches, Intensitit
der Bitterkeit, Stabilitat des Bieres usw.. Das heif3t, jede
Brauerei nutzt die tschechischen Sorten so, das ihr Bier
den verlangten Charakter und die gewiinschte Qualitat
erfillt.
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B Certification of the hop processing
b Certifikace procesu zpracovani chmele

4 I Vhe continuously increasing attention to quality
and harmlessness of food imposes pressure on
the creation of a relatively new element of the

hop processing process — production certification. The-

re are several certification systems and their number is
not complete yet. Newer and newer areas are being cre-
ated where the certification system is implemented. The

ISO standards are the basic ones and are implemented

in the Czech State Standards.

CHMELARSTVI, druzstvo Zatec, had considered the
options of qualitative standards and for the first stage

Ing. Jaroslav Urban - CHMELARSTVI, druzstvo Zatec

travin si vynucuje vytvoreni relativné nové sou-

¢asti vyrobniho procesu zpracovani chmele a tou
je certifikace vyroby. Existuje nékolik systému cer-
tifikace a tento okruh neni kone¢ny. Vytvareji se sta-
le nové a nové oblasti, kde se systém certifikace zavadi.
Mezi zakladni patfi normy ISO, implementované do
Ceskoslovenskych statnich norem (CSN).

E ; tale se zvysujici péce o kvalitu a nezavadnost po-

CHMELARSTVI, druzstvo Zatec zvazilo vybér kva-
litativnich norem a v prvé fazi pristoupilo na certifikaci
vyroby dle ISO 9001, které zavadéji administrativni kon-
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the company decided to get certified under ISO 9001
introducing administrative production control offering
a detailed description of what actions to take in par-
ticular situations. Likewise, the selection of a certifying
company underwent a detailed analysis. Upon selecting
the certifying company, considerable attention was paid
to the export direction of Saaz hops. As Japan is one of
the major customers, the com-
pany Lloyd s was chosen because,
compared to the others, they have
a branch in Japan and Japanese
breweries prefer certification un-
der ISO. The company introduced
certification under ISO 9001 in
1999 and since then it has un-
dergone several re-audits.

ickich zafizend pro p
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CERTIFICATE

Mr. Jaroslav Urban

Food Packaging & Food Packaging Materials
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Liewals Register Quali
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trolu vyroby s presnym popisem, jak se v konkrétnich si-
tuacich chovat. Stejné ditkladnému rozboru byl podro-
ben i vybér certifika¢ni firmy. Nemalou vahu pfi roz-
hodovéni o vybéru mélo i smérovani vyvozu Zateckého
chmele. Protoze jednim z nejvyznamnéjsich odbératel
je Japonsko, byla proto vybrana firma Lloyd s, ktera na
rozdil od ostatnich firem méla zastoupeni také v Ja-
ponsku a japonské
pivovary prefero-
valy certifikaci dle
ISO. Podnik za-
vedl certifikaci dle
ISO 9001 v roce
1999 a od té doby
prosel nékolika
reaudity.

completed a training

arranged by Packaging Institute SYBA

Czech and large Scandinavian
breweries later started introdu-
cing the system of critical points,
i.e. HACCP. CHMELARSTV],
druzstvo Zatec, again adjusted
to this trend and thus, in addition
to the ISO 9001 certification, it implemented the HA-
CCP certification in 2003. Compared to ISO standards,
HACCP system evaluates critical points influencing the
quality of production and monitors them.

@yba

The last certification introduced by CHMELARST VI,
druZstvo Zatec, entails environmental standards of ISO
14 001. The system was defended in 2005.

The processing plant of CHMELARST VI has also been
awarded with the FDA certificate. This certificate proves
that the process has been screened and complies with
the requirements imposed for production of food im-
ported to the American market.

12 / Cesky chmel 2006

SYEA Packageng Institute ~ Lipovd 15 ~ CZ-120 00 Prague

on January 19, 2006 =

Ceské a velké se-
verské pivovary
posléze zacaly za-
vadét systém kri-
tickych bodd, tzv.
HACCP. CHME-
LARSTVI, druzstvo Zatec se opét prizptisobilo to-
muto trendu a tak kromé certifikatu ISO 9001 zavedlo
v roce 2003 i certifikit HACCP. Ten ve srovnani s ISO
normami vyhodnocuje v procesu vyroby kritické body
ovliviujici kvalitu, které jsou sledovany.

WViadk Volek, MD

Mestore ol GCMAL IF, DFIC, WPO)

Poslednim v tadé certifikaci, které CHMELARSTVI,
druzstvo Zatec zavedlo jsou ekologické normy fady 1SO
14-001. Systém byl obhajen v roce 2005.

Zpracovatelsky provoz Zatecky chmel je i nositelem cer-
tifikatu FDA. Tento certifikat doklada, Ze provoz je pro-
véren a vyhovuje pozadavkium pro zpracovani potravin
na americky trh.




All these certificates
are nowadays the ne-
cessary conditions for
processing hop for lar-
ge international brewe-
ries. These breweries
carry out their own
supplier audits focused
on their particular re-
quirements. The pos-
session of ISO and HA-
CCP certificates forms
only a small part of
the entire control sys-
tem. A great number
of supplier audits was
successfully carried out
by, for example, Asa-
hi, Suntory, Carlsberg,
Heineken, InBev, SAB-
Miller and others.

The continuous mo-
nitoring of all related
areas forms an integral

A ennity in with the foregoing. FDA R
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Vsechny tyto cer-
tifikaty jsou v dnes-
ni dobé samoziejmou
podminkou pro zpra-
covani chmele pro vel-
ké svétové pivovary. Ty
si zajistuji vlastni od-
bératelsky audit, kte-
ry je vice zaméfen na
konkrétni pozadavky
pivovara. Vlastnictvi
certifikattt ISO a HA-
CCPjsouv tomto systé-
mu jen malou soucasti
celé kontroly. V Zatci
uspésné probeéhla celd
rada odbératelskych
auditd pivovard, napf.
Asahi, Suntory, Cars-
berg, Heineken, InBev,
SABMiller a dalsi.

Nedilnou soucasti cer-
tifikace a zkvalitiiovani
vyroby je i nepfetrzité

part of certification
and production qua-
lity improvement. Al-
though the company
does not directly produce packaging material, it has be-
come a member of the Association of Packaging Ma-
terial Producers in order to receive all information re-
garding new packaging materials and their harmlessness
first hand. Likewise, the Association also provides in-
formation on specific requirements of the individual
export territories.

Permanent education and training of employees at all
levels of the production chain also forms an integral
part of all these systems. The education is aimed at them
getting accustomed to these standards so they consider
them as a matter of course and not as something that
is forced upon them.

At present, we may say that the company has been cer-
tified in basic quality production standards. All this
brings the prerequisite that requirements of every cus-
tomer will be fulfilled to their satisfaction.

CHMELARSTVI, druzstvo Zatec, is seated in the cen-
tre of the Czech hop industry, the town of Zatec, and
operates two lines producing hop pellets and one line
producing pressed hop. In one season, the company
processes 5000 tonnes of dried hops, mostly of Czech
production, into pellets of the 90 type and 45 type and
into pressed hop.

monitorovani souvise-
jicich oblasti. Prestoze
podnik neni primo vy-
robce obalovych ma-
teriald, stal se ¢clenem Asociace vyrobcti obalovych ma-
teriala, aby mél k dispozici veskeré aktualni informace,
tykajici se jednak novych obalovych materidld, ale i je-
jich zdravotni nezavadnosti. Stejnou cestou podnik
dostava i informace o specifickych pozadavcich jed-
notlivych teritorii vyvozu.

Nedilnou soucasti véech téchto systému je nepretrzita
vychova a vedeni pracovnikit na vsech stupnich vy-
robniho fetézce k tomu, aby se jim pozadavky norem
vzily a povazovali je jako samoziejmost, nikoli néco
vynuceného.

V soucasné dobé mtizeme konstatovat, ze podnik je cer-
tifikovan v zakladnich normach kvality vyroby. To vse
vytvari predpoklad pro to, aby pozadavky kazdého za-
kaznika byly naplnény dle jeho predstav.

CHMELARSTVI, druzstvo Zatec sidli v centru ¢eského
chmelafstvi, mésté Zatci a provozuje dvé linky na zpra-
covani chmele na chmelové granule a jednu linku pro li-
sovany chmel. Za jednu sezénu zpracuje do granuli typu
90, granuli typu 45 a lisovaného chmele pres 5000t su-
$eného chmele prevazné Ceské produkce.
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Visiting Budéjovicky Budvar (Budweiser Budvar)

el Névitéva v Budéjovickém Budvaru

Mgr. Zdenék Rosa BA - Hop Growers Union of the Czech Republic

n 2006 Czech breweries produced a record volume of

Ibeer (19069 451 hl) in the history of the independent
Czech Republic.

The export of Czech beer participated most markedly

in exceeding the record 19 million limit, for the first

time exceeding the limit of 3 million hl, it was precisely

- Svaz péstitelii chmele CR
N~
eské pivovary vyprodukovaly v roce 2006 re-
kordni vystav piva (19 069 451 hl) v dosavadni
historii samostatné Ceské republiky.
Nejvyraznéji se na prekonani rekordni 19-ti milionové

hranice podilel export ceského piva, ktery poprvé pre-
konal tiroven 3 miliond hl, presné ¢inil 3099 399 hls me-

3099 399 hl with an inter-annual increase of 17.5%. It
was also more than 16% of the total production. The
most beer is exported to Germany, Slovakia, England,
the USA, Hungary and Sweden.

In 2005 38 companies brewed beer in the Czech Re-
public in 47 industrial breweries. There are also 30
restaurant microbreweries in the Czech Republic and
their number continues to grow.

The third largest brewery in the Czech Republic after
Plzensky Prazdroj, a.s. (SABMiller) and Pivovary Staro-
pramen, a.s. (InBev), is Budéjovicky Budvar, n.p., which
we visited in May 2006.

14 / Cesky chmel 2006

ziro¢nim nartstem o 17,5 %. Na celkovém vystavu se po-
dilijiz vice nez 16 %. Nejvice piva je exportovano do Né-
mecka, Slovenska, Anglie, USA, Madarska a Svédska.

V roce 2005 vatilo v Ceské republice pivo 38 spole¢nosti
ve 47 pramyslovych pivovarech. Déle je v Ceské re-
publice pres 30 restaura¢nich minipivovari a jejich po-
Cet neustale roste.

Tretim nejvétsim pivovarem za Plzenskym Prazdrojem,
a.s. (SABMiller) a Pivovary Staropramen, a.s. (InBev)
je Budéjovicky Budvar, n.p., ktery jsme v kvétnu roku
2006 navstivili.




Budéjovicky Budvar

The modern history of Budweiser Budvar beer begins
in 1895 when Czech entrepreneurs established the
Czech joint stock brewery — the direct predecessor of
Budéjovicky Budvar. The brewery followed onto the
tradition of brewing beer in Ceské Budéjovice, which
dates from the 13™ Century. According to the head
brewmaster of the brewery, Mr. Tolar, the secret of its
worldwide success is use of top-quality raw materials
— the best Saaz fine aroma hops, selected Moravian
malt and pure water from artesian wells, pumped from
a depth of 300 m.

The period following 1990 meant a great increase in pro-
duction for Budéjovicky Budvar, when between 1991 and
2001 production rose from 490 000hl to 1 350 000 hl
Export traditionally has a large share in the produc-
tion, and ranges above the limit of 500 000 hl. During
this growth the brewery particularly took advantage of
its strong brand, which has a good name both at home
and abroad.

The increase in beer production also demanded mod-
ernisation of the brewery and purchase of CK tanks.
During all modifications emphasis was placed on pre-
serving traditional values. The basic raw materials in
particular, technological procedures and for example
even the type of yeast remained unchanged. The brew-
ery used only Saaz hops in cones for hopping. It did not
withdraw from using these hops even when their price
increased markedly in the middle of the nineties. 100%
hopping using Saaz hops will continue to be used in the
future for the character of the beer from Budéjovicky
Budvar and its subtle bitterness.

According to Mr. Tolar Saaz hops are a very important
ingredient in Czech type beers, thanks to the polyphenol
content and their proportion to the content of bitter
substances. Polyphenols markedly fill in the sensory
character of the beer and perception of the beer’s bit-
terness and are an important bearer of the drinkability
of Czech beer. This is also the reason for the marked
advance of Czech beers abroad in recent years. Preser-
vation of certain traditional procedures including use
of Saaz hops plays a role in Czech beer and guarantees
drinkability — the impression invoking further drinking.
Most Czech breweries export part of their production
and are very successful with their products abroad.

On the contrary to other breweries Budéjovice has re-
mained faithful to hop cones. Mr. Tolar says that if the
brewery wishes to preserve the traditional method of
brewing beer as much as possible then it is necessary
to use hops in their basic, untreated form, in cones. In
his opinion this concerns the most optimal use of hops,

Budéjovicky Budvar

Modernfi historie piva Budweiser Budvar za¢ind v roce
1895, kdy ¢esti podnikatelé zalozili Cesky akciovy pi-
vovar - pfimého predchiidce Budéjovického Budvaru.
Pivovar navazal na tradici vafeni piva v Ceskych Budé-
jovicich, ktera saha do 13. stoleti. Podle vrchniho sladka
pivovaru ing. Tolara tkvi tajemstvi jeho celosvétového
uspéchu v pouziti nejkvalitnéjsich surovin - nejlepsiho
Zateckého chmele, vybraného moravského sladu a pa-
nensky Cisté vody z artézskych studni, cerpané z hloub-
ky 300 m.

Obdobi po roce 1990 znamenalo pro Budéjovicky
Budvar velky narast vyroby, kdy se mezilety 1991 a 2001
zvedla vyroba z 490 000hl na 1 350 000hl. Velky po-

Yo Goudvar

dil na produkci ma tradi¢né export, ktery se pohybuje
nad hranici 500 000 hl. Pivovar pfi tomto narastu tézil
zejména ze své silné znacky, kterd ma dobry zvuk jak
doma tak v zahranici.

Nartst vystavu piva si vyzadal také modernizaci pi-
vovaru a nakup CK tanku. Pri véech tpravach byl vsak
kladen daraz na zachovani tradi¢nich hodnot. Ne-
zménény zustaly predevsim zakladni suroviny, tech-
nologické postupy a napriklad i typ kvasnic. Pivovar po-
uziva pro chmeleni pouze Zatecky chmel v hldvkové for-
mé. Od pouzivani tohoto chmele neustoupil, ani kdyz
v poloviné 90. let vyrazné narostla jeho cena. Pro cha-
rakter piva z Budéjovického Budvaru a jeho jemnou hot-
kost zistane i do budoucna zachovano 100 % chmeleni
Zateckym chmelem.

Zatecky chmel je podle ing. Tolara velmi dtlezitou sou-
casti piv ¢eského typu a to i diky obsahu polyfenolii a je-
jich proporci vii¢i obsahu horkych latek. Polyfenoly vy-
razné dokresluji senzoricky charakter piva a vnimani
horkosti piva a jsou vyznamnym nositelem pitelnosti
Ceského piva. To je i divodem vyrazného postupu cCes-
kych piv v zahranici v minulych letech. U ¢eskych piv
hraje roli zachovani urcitych tradi¢nich postupt véetné
pouzivani Zateckého chmele, tim je zarucena pitelnost
- tedy dojem vybizejici k dalsimu napiti. Vétsina ces-
kych pivovari ¢ast své produkce vyvazi a je se svymi
vyrobky v zahranici velmi uspésna.

Na rozdil od dalsich pivovart zistali v Budéjovicich vér-
ni hlavkovému chmelu. Vrchni sladek ing. Tolar fika,
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when even the proportions of substances leached during
brewing differ to hops in their granulated form. During
which time manual dosage of hops does not preclude
automated beer brewing, the control room is situated
right in the brewing house and consequently within very
short walking distance of the brewing kettles.

Within the scope of malt also the brewery attempts to
select varieties of barley for Czech type beers, which
guarantee lower fermentability (TOLAR, MALZ) and
consequently again greater drinkability of the beer.
However while variations occur in the malt, the variety
of hops remains the same. In the opinion of the brewery
the uniqueness of Saaz hops and preservation of their
cultivation should be an interest supported by the state.
This concerns hops that that are truly unique by their
regions of production defined by law and their quality
tried and tested throughout hundreds of years.

In the future the brewery intends to maintain beer
brewing only in Ceské Budg&jovice, where it has sufficient
capacity and also the possibility of further development
of production capacities. The geographical protection of
origin also binds it to brewing in Budéjovice.

With regard to the assortment of products it has re-
turned to brewing dark beer after fifty years and its sales
during the last two years have exceeded all expectations.
It is also very successful on foreign markets in Russia,
Finland, England and Germany. At the present time
modifications in the brewery apply to packaging, for
example new types of bottle, multi-packaging or filling
51 barrels.

To maintain and improve contact with its customers the
brewery has established a visitor’s centre, where a tour
combines the history with the present and a taste of
beer right in the lager cellar of the brewery. Each beer
and its label is a good advertisement for Saaz hops and
consequently we wish the brewery much success in the
future.

ze pokud chce pivovar zlstat co nejblize tradi¢cnimu
zpusobu vareni piva je nutné pouzivat chmel i v jeho
zdakladni neupravené formé, tedy v hlavkach. Jde po-
dle jeho ndzoru o nejoptimalnéjsi vyuziti chmele, kdy
i poméry vylouhovanych latek pfi varu se lisi od chme-
le v granulované formé. Pritom ru¢ni davkovani chme-
le nevylucuje automatizované vareni piva, velin je pri-
mo navarné a je zde tedy kratkd dochazkova vzdalenost
k varnym nadobam.

I v ramci slada se pivovar snazi vybirat odrtdy jec-
mene pro pivo Ceského typu, které maji zarucit nizsi
prokvaseni (TOLAR, MALZ) a tim také vyssi pitelnost
piva. Zatimco ale u sladt dochdzi k obménam, odrtda
chmele ziistava stejnd. Jedine¢nost Zateckého chmele
a zachovani jeho péstovani by podle pivovaru mélo byt
tedy statem podporovanym zijmem. Jde totiz o chmel,
ktery je svymi zdkonem vymezenymi oblastmi vyroby
a staletimi provérenou kvalitou opravdu unikétni.

Pivovar hodld i do budoucna zachovat vareni svého piva
pouze v Ceskych Budéjovicich, kde ma dostate¢né ka-
pacity, ale i moznost dal$iho rozvoje vyrobnich kapacit.
K vareni piva v Budéjovicich se vaze také zemépisnd
ochrana pavodu.

Co se tyce sortimentu, vrétilo se po padesiti letech do
vyroby tmavé pivo a jeho prodeje za posledni dva roky
predcily vSechna ocekavani. Velmi dobre si vede také na
zahranic¢nich trzich v Rusku, Finsku, Anglii a Némecku.
V soucasné dobé se obmény v pivovaru tykaji vsak vice
baleni, napf. novych typt lahvi, multibaleni nebo sta-
¢eni do 51 soudk.

Pro udrzeni a zlepsovani kontaktt se svymi zdkazniky
vybudoval pivovar navstévnické centrum, kde prohlidka
spojuje historii se soucasnosti a ochutnavkou piva pri-
mo v lezackém sklepé pivovaru. Kazdé pivo a jeho eti-
keta je dobrou reklamou na Zatecky chmel a proto pre-
jeme pivovaru do budoucna mnoho tspéchd.
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Hops in the Czech Republic
b Chmel v €eské republice

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

Saaz hop growing region
Zatecka chmelai'skd oblast

scha
MELNIK
Auscha hop growing region ® PRAHA
Ustécka chmelarska oblast

Tirschitz hop growing region
Trsicka chmelarska oblast

schitz
oLo RSICE

BRNO e

Hop acreage in hectares according to the region and variety (2006)
Plocha chmele v hektarech podle oblasti a odrid (2006)

Region
Oblast
Variety, odrada

Development of the production and acreage 1998 - 2005
Vyvoj produkce a ploch 1998 - 2005
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Hops - A source of natural antioxidants
b Chmel - zdroj pfirodnich antioxidanti

Pavel Hofta"?, Bjorn Akesson?, Pavel Dostdlek', Markéta Dvoidkovd' and Marcel Karabin

!Institute of fermentation chemistry and bioengineering, Chemical engineering university in Prague,
Technickd 5, Prague 6 — Dejvice, 166 28, Czech Republic,

2Biomedical Nutrition, Lund Institute of Technology, Lund University, P.O. Box 124, 221 00 Lund, Sweden
Ustav kvasné chemie a bioizZenyrstvi, Vysokd skola chemicko-technologickda v Praze,

Technicka 5, Praha 6 — Dejvice, 166 28, CR
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ops (Humulus lupulus 1..) are one of the basic

raw materials for brewing beer. They contribute

not only the so-liked bitterness, the full taste
and aroma, but also a number of substances that are the
subject of medical and pharmaceutical research to beer.
These remarkable substances also include polyphenols
— natural antioxidants. Polyphenol substances generally
contribute to the chemical-physical stability of beer,
the formation of foam and the resistance towards aging
and oxidation of beer. They also have a wide spectrum
of beneficial effects on health, such as for example the-
ir anti-carcinogenic and anti-microbial effects, they re-
gulate blood pressure and the blood glucose level.

Of the total amount of polyphenols contained in beer,
30% of these come from hops and the remainder from
malt. It is assumed that hop polyphenols are more ef-
fective antioxidants than malt polyphenols, because
they are present during the process of beer brewing for
a shorter period of time and consequently their anti-
oxidation activity is better preserved. It has been proven
that a number of polyphenol substances in hops have
similar antioxidant effects to synthetic antioxidants or
some vitamins. Consequently beer can increase the level
of antioxidants in the human organism thereby prevent-

hmel (Humulus lupulus L.) je jednou ze zaklad-

nich surovin na vyrobu piva. Pfinasi do piva ne-

jen tolik oblibenou hotkost, plnost chuti a viini,
ale i radu latek, jenz jsou predmétem lékarského a far-
maceutického vyzkumu. Mezi tyto pozoruhodné latky
patfi polyfenoly — prirodni antioxidanty. Polyfenolové
latky se obecné podileji na chemicko-fyzikalni stabilité
piva, na formovani pény a na odolnosti proti starnuti
a oxidaci piva. Ddle maji Siroké spektrum zdravi pro-
spésnych ucinkd, jako napf. antikarcinogenni a an-
timikrobidlni Gi¢inky, reguluji krevni tlak a hladinu glu-
kosy v krvi.

Z celkového mnozstvi polyfenolit obsazenych v pivu
jich priblizné 30% pochazi z chmele, ostatni pochazi
ze sladu. Predpoklada se, ze chmelové polyfenoly jsou
ucinnéjsimi antioxidanty nez polyfenoly sladové, pro-
toze se Ucastni procesu vareni piva krats$i dobu, a ma-
ji tak vice zachovanu antioxidacni aktivitu. Bylo pro-
kazano, ze rada polyfenolovych litek chmele ma ob-
dobné antioxida¢ni G¢inky jako syntetické antioxidanty
¢inékteré vitaminy. Pivo tak miize zvy$ovat hladiny an-
tioxidantd v lidském organizmu, a tim zabranovat ne-
zadoucim oxidacim volnymi radikaly, které jsou pri-
¢inou rady civiliza¢nich chorob.

Figure 1: Comparison of Total
Antioxidant Capacity (TAC) for
27 pure antioxidant substances
(concentration in cuvette was
3.75 umol/L) measured with

the ABTS'* method and the
FRAP method. Results of TAC
are expressed in micromoles per
micromoles of Trolox.

Obr. 1: Porovndni celkové an-
tioxidacni aktivity 27 Cistych
polyfenolovych ldatek (koncent-
race v kyveté byla 3,75 umol/l)
mérenych pomoci metody ABTS
a FRAP. Viysledky jsou vyjdadre-
ny v mikromolech na mikromol
Troloxu.

TAC (umol/umol)
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Picture 2: Oxidation of ABTS to ABTS"*
Obr. 2: Oxidace ABTS na ABTS*
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ing undesirable oxidation by free radicals, which are the
cause of a number of civilizational diseases.

Hops contain a large number of bioactive substances,
which have strong antioxidant effects. The most im-
portant polyphenol substances in hops are epicatechin,
catechin, ellagic acid, ferulic acid, gallic acid and rutin.
Two various opinions of how to investigate these anti-
oxidant properties of hops exist. The first possibility
is precise determination of the amount of individual
polyphenol substances and subsequent determination
of their antioxidant activity. The second alternative is
direct determination of the total antioxidant capacity
(AC) of hop varieties.

To detect polyphenol substances in hops it is possible to
use highly effective liquid chromatography (HPLC) for
example. A UV detector is sufficient to detect majority
substances, a weight detector (LC/MS) is more suitable
for determination of minority substances. The results
of HPLC determination of the contents of selected
polyphenol substances in Czech varieties of hops are
given in table 1. Determination of the antioxidant activ-
ity of individual polyphenol substances follows. Several
analytical methods can be used to determine this. The
most frequently used method is the simple ABTS or
FRAP spectrophotometric method. A comparison of the
antioxidant activity of selected polyphenol substances
by ABTS and FRAP methods is given in picture 1.

The principle of the ABTS method is the reaction of
2,2’-azinobis-3-ethyl-benzothiazoline-6-sulfonic acid
(ABTS), which in the presence of potassium diperoxo-
disulphate creates a green ABTS" radical cation (Pic. 2),
this slakes, i.e. decolours in the presence of antioxidants.
The intensity of the resulting colouring measured at
734 nm is then equal to the degree of inhibition of the
reaction. The cation may be dissolved both in water and
in organic solvents.

The FRAP method is based on measuring the activity
of antioxidants that cause a reduction of a ferric ion to a
ferrous ion. The ferrous ion reacts with 2,4,6-tri(2"-pyri-
dyl)-1,3,5-triazine (TPTZ) in a stoichiometic proportion
of 1:2, a chelate originates, an intensely blue coloured
complex of Fe**-TPTZ (Picture 3). The amount of this
complex in the system determines the effectiveness of
the antioxidant because the more effective the antioxi-
dant the more blue complex originates and the higher

0,5 S s so,
N\- N
C,H, Hscz/

Chmel obsahuje velké mnozstvi bioaktivnich latek, kte-
ré maji silné antioxida¢ni ucinky. Nejdulezitéjsimi po-
lyfenolovymi latkami chmele jsou epikatechin, katechin,
kyselina ellagova, kyselina ferulova, kyselina gallova
arutin. Existuji dva rtizné pohledy jak tyto antioxida¢ni
vlastnosti chmele zkoumat. Prvni moznosti je presné
stanoveni mnozstvi jednotlivych polyfenolovych latek
a nasledné urceni jejich antioxidac¢ni aktivity. Druhou
variantou je primé stanoveni celkové antioxida¢ni ka-
pacity (TAC) odrtad chmele.

K detekci polyfenolovych latek chmele l1ze pouzit na-
priklad vysokoucinnou kapalinovou chromatografii
(HPLC). K detekci majoritnich latek postacuje UV de-
tektor, pro stanoveni minoritnich latek je vhodnéjsi vy-
uzit hmotnostni detektor (LC/MS). Vysledky HPLC sta-
noveni obsahu vybranych polyfenolovych latek v ces-
kych odriadach chmele uvadi tabulka 1. Nasleduje ur-
¢eni antioxidacni aktivity jednotlivych polyfenolovych
latek. K tomu lze vyuzit nékolik analytickych metod.
Nejcastéji je pouzivana jednoducha spektrofotometricka
metoda ABTS ¢i metoda FRAP. Porovnani antioxidac-
ni aktivity vybranych polyfenolovych latek metodami
ABTS a FRAP je uvedeno na Obr. 1.

Principem metody ABTS je reakce 2,2"-azinobis-3-
ethyl-benzothiazolin-6-sulfonové kyseliny (ABTS), kte-
rd v pritomnosti persiranu draselného vytvari zeleny
radikalovy kation ABTS* (Obr. 2), ten se v pritomnosti
antioxidant? zhasi, tj. odbarvuje. Intenzita vzniklého
zbarveni mérena pri 734 nm je pak rovna mife inhibice
reakce. Kation mutize byt rozpustén jak ve vodném, tak
i v organickém rozpoustédle.

Metoda FRAP je zalozena na méreni aktivity antioxi-
dantu, ktery zptsobuje redukci Zelezitého iontu na Ze-
leznaty iont. Zeleznaty iont reaguje s 2,4,6-tri(2'-py-

Picture 3: Structure of the blue coloured Fe**-TPTZ complex
Obr. 3: Struktura modre zbarveného komplexu Fe**-TPTZ
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the absorbance of the solution. This complex is soluble
in organic and water solutions, its absorbent maximum
is at 593 nm. Optimum pH for origin of the blue colour-
ing is in the range of 3.4 to 5.8. Both methods are most
frequently calibrated to Trolox, a water-soluble analogue
of vitamin E.

The second, more frequently used alternative, is direct
determination of the total antioxidant capacity (TAC

ridyl)-1,3,5-triazinem (TPTZ) ve stechiometrickém
pomeéru 1:2, vznika chelat, intenzivné modre zbarveny
komplex Fe?*-TPTZ (Obr. 3). Mnozstvi tohoto komple-
xu v systému urcuje uc¢innost antioxidantu, nebot ¢im
plexu, a tim vyssi je absorbance roztoku. Tento kom-
plex je rozpustny v organickych i vodnych roztocich,
jeho absorb¢ni maximum je pti 593 nm. Optimalni pH
pro vznik modrého zbarveni je v rozmezi od 3,4 do 5,8.

Figure 4: Total Antioxidant 250

Capacity (TAC) in hop water
extract as measured with the
ABTS " method and the FRAP
method. Concentrations of hop
in both cuvettes were 0.06 g/L.
The results of TAC are expres-
sed in micromoles per gram of
dry hop.
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Obr. 4: Celkovd antioxidacni
kapacita (TAC) namérend me-
todou ABTS a metodou FRAP.
Koncentrace chmele byla 0,06
g/L. Vysledky TAC jsou vy-
jddreny v micromol/g suseného
chmele.

TAC (umol/g dw)
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Agnus

— total antioxidant capacity) in water extracts of hops.
Again it is possible to use the ABTS or FRAP methods.
By comparison of both methods of determination the
total antioxidant capacity for Czech hop varieties is
given in Picture 4. The picture shows that the highest
total antioxidant capacity was measured in the fine aro-
matic variety Saaz (identified in the picture as Saazer).
Using these methods it is simple to acquire an overall
overview of the antioxidant capacities of individual hop
varieties.

The ABTS and FRAP methods provide comparable
results. In the case of precise determination of indi-
vidual hop polyphenols using the HPLC method the
disadvantage is the large number of detected analytes
in the hop matrix and consequently the laboriousness
and expense of this method. The advantage is precise
determination of the individual analytes of known anti-
oxidant activity. Using this method it is then possible to
purposefully cultivate varieties with a higher content of
specific polyphenol substances that are responsible for
the effects of hops that are beneficial to health.

The advantage of direct determination of the antioxidant
capacity (TAC) is fast screening of samples, simplicity
and cheapness. Another positive factor is that the total
antioxidant capacity is directly bound to the amount of
total polyphenols in the given variety. Consequently it
can be applied as determination of the total polyphenols.
The comparison of the results of measuring of total
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Obé metody se nejcastéji kalibruji na Trolox, ve vodé
rozpustny analog vitaminu E.

Druhou castéji uzivanou moznosti je pfimé stanoveni
celkové antioxidacni kapacity (TAC — total antioxidant
capacity) ve vodnych extraktech chmele. Opét lze po-
uzit metodu ABTS a FRAP. Porovnani obou metod sta-
noveni celkové antioxida¢ni kapacity pro ceské odrady
chmele je uvedeno na Obr. 4. Z obrazku je vidét, ze
nejvyssi celkova antioxidacni kapacita byla namérena
ujemné aromatické odriidy Zatecky polorany cervendk
(v obrazku oznacena jako Saazer). Témito metodami je
snadné ziskat celkovy prehled o antioxida¢ni kapacité
jednotlivych odriid chmele.

Metody ABTS a FRAP poskytuji srovnatelné vysledky.
V pripadé presného stanoveni jednotlivych polyfenola
chmele metodou HPLC je nevyhodou velké mnozstvi
detekovanych analytd v chmelové matrici, a tutiz i vel-
ka pracnost a finan¢ni naro¢nost této metody. Vyhodou
je presné stanoveni jednotlivych analytd o zndmé an-
tioxidac¢ni aktivité. Pomoci této metody lze pak cilené
slechtit odridy s vyssim mnozstvim konkrétnich po-
lyfenolovych latek, jenz jsou odpovédné za zdravi pro-
spésné ucinky chmele.

Vyhodou primého stanoveni antioxidac¢ni kapacity
(TAC) je rychly screening vzork, jednoduchost a fi-
nanc¢ni nendro¢nost. Dalsim pozitivnim faktem je, Ze
celkova antioxida¢ni kapacita je pfimo spjata s mnoz-




Figure 5. Comparison of me- 1200
thods for determination of total
polyphenols in hop. The results

from EBC method are expressed 1000 +

as milligrams per litre of hop

extract (20 g/L). 800 HEB Cm eth Od

The results from Folin-Ci- i . .

ocalteu method are expressed M Folin-Ciocalteu method
as milligrams gallic acid equi- 600 4

valent (GAE) per litre of hop ex-
tract (20 g/L).

400 +
Obr. 5: Porovndni metod ur-

ceni obsahu polyfenolii ve chme-

lu. Vysledky metody EBC jsou 200 -
vyjadreny v miligramech na litr

chmelového extraktu (20g/L). 0

Vysledky metodou Folin-Ci-

localteu jsou vyjddieny jako mi- Agnus or Harmonie Premiant Saazer Sladek
ligramy (GAE) na litr chme-

lového extraktu (20g/L).

Total Polyphenols (mg/L)

polyphenols in Czech hop varieties using the method  stvim celkovych polyfenoli v dané odrudé. Lze ji proto

according to EBC and the method according to Folin-  aplikovat jako stanoveni obsahu celkovych polyfenola.

Ciocalteau is given in Picture 5. Porovnani vysledkt méreni celkovych polyfenola v ces-
kych odriidach chmele metodou podle EBC a metodou
podle Folin-Ciocalteau je uvedeno na Obr. 5.

Table 1. Polyphenol Content in Water Extracts from Czech Hop Samples, harvest 2004 (average, h = 2)
Tabulka 1: Obsah polyfenolii v ¢eskych odridach chmele (2004)

1  gallicacid 2.6 159 14.4 15.7 8.7 9.1 18.8

3 4-hydroxybenzoic acid 9.0 2.5 1.5 1.2 2.2 1.9 3.6

5  vanillic acid 12.5 17.0 6.8 3.1 6.1 8.5 12.8

7  syringic acid 15.2 0.7 nd nd 0.6 0.8 1.5

9  p-coumaric acid 19.2 4.4 3.5 2.7 0.6 5.2 4.0

11  sinapic acid 22.2 nd nd nd nd nd nd

13 rutin 28.6 54.8 44.2 39.2 12.4 103.7 76.4

15 trans-cinnamic acid 32.4 3.7 3.4 3.5 1.1 4.4 6.6

‘results are expressed in milligrams per 100 grams of dry hop; nd - not detected

ggjﬁ JES17 Cesky chmel 2006 /91
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Comments to the earlier period of hop cultivation
b Poznamky ke star$imu obdobi péstovani chmele

n the 15" and 16" centuries hop cultivation in Bohe-
mia and Moravia was usual on most of the territory.
From the early and peak medieval era, i.e. for a long
time, hop cultivation together with grain malting and
beer brewing was successfully developed. This is proven
by archaeological findings of remains of hops and gra-
ins in older settlements and originating and developing

T\ towns, namely royal

. XIX.

towns. Reports of hop
cultivation, hop gar-
dens - hop growers,
hop doses, donations
to churches and of
the duties of subjects
increase in old do-
cuments, customs
lists of goods and
in several preserved
pre-Hussite yield re-
gisters.

Hop cones for fla-
vouring beer and
mead and potentially
for preparing teas, were picked from wild grown female
plants regularly growing on the banks of rivers, streams
and in woodland clearings. After hop consumption
increased, particularly for brewing beer for an increas-
ing number of inhabitants, it was necessary to begin
cultivating hops in a smaller quantity in gardens or
for sale or barter in fields. From the beginnings of hop
cultivation it was necessary to arrange suitable sup-
ports for hops as a bind with long spiral, climbing stems
(poles). Very probably right from the beginning of hop
cultivation only female plants were grown and these
were also vegetativly propagated. From the beginnings
of cultivation in gardens or in fields certain selection of
plants for further propagation took place with the un-
derstanding that ill plants were
removed from hop gardens and
dead plants replaced.

From pre-Hussite yield regis-
ters (14'" Century) the duty of
various work in hop gardens
and also making and import of
hop poles for monastery hop
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Ing. Zdenék Tempir, CSc. - Hop Museum Zatec
- Chmelaiské muzeum, Zatec

15. a 16. stoleti bylo péstovani chmele na tze-

mi Cech a Moravy na vét$iné tizemi bézné. Od

raného a vrcholného stredovéku, tedy po dlou-
hou dobu, se péstovani chmele spolu se sladovanim
obilovin a varenim piva, Gspésné vyvijelo. Dokladaji to
archeologické nalezy zbytkt chmele a obilovin ze star-
sich sidlist, vznikajicich a rozvijejicich se mést, jme-
novité kralovskych. O péstovani chmele, chmelnicich
— chmelaftich, ddvkich chmele, donacich cirkvi i o po-
vinnostech poddanych pribyva zprav ve starych lis-
tinach, celnich seznamech zbozi i v nékolika uchovanych
predhusitskych urbarich.

Hlavky chmele pro kofenéni piva a medoviny, pripad-
né k pripravé caji se sbiraly z planych samicich rost-
lin bézné rostoucich na brezich tek, potoki a ve svét-
lindch lest. Pri zvySeni spotieby chmele, hlavné pri va-
feni piva pro vzrustajici pocet obyvatelstva, bylo nut-
né zacit chmel péstovat a to v mens$im mnozstvi v za-
hradach, nebo pro prodej ¢i vyménu, na polich. Od po-
c¢atku péstovani chmele bylo nutné pro chmel, jako li-
anu s dlouhymi otac¢ivymi lodyhami, opatfit vhodné
opory (bidla, tyce). Velmi pravdépodobné hned na po-
catku zkulturnéni chmele se péstovaly jen samici rost-
liny a ty se také vegetativné mnozily. Od pocatku pés-
tovaniv zahraddch nebo na polich dochazelo k urcitému
vybéru rostlin pro dal$i mnozeni tim, Ze se z chmelnice
odstranovaly nemocné rostliny, pripadné nahrazovaly
rostliny uhynulé.

Z predhusitskych urbart (14. stoleti) je vicekrat do-
lozena povinnost rtiznych praci ve chmelnicich a také
délani a dovoz chme-
lovych ty¢i pro klas-
terni chmelnice. V pri-
padé mnichovo-hra-
distského klastera to
byly 1-2 dny roboty
na chmelnicich z ldnu
(lanové usedlosti) a ze
tfi vesnic tohoto klas-
teraro¢ni ddvka 15a %
vozu chmelovych tyci
a dalsi préace a dav-
ky. Predpokladame-li
asi kopu ty¢i na jed-
nom voze a zivotnosti

Chmel.




gardens is documented
several times. In the
case of the monastery
in Mnichovo-Hradisté
this meant 1 -2 days
work on hop gardens
per hide (hide farms)
and from three villages f’
of this monastery an
annual quantity of 15 .9&
and % carts of hop poles

and other work and vorior az"'gﬂv/ﬂz
levies. If we assume
three-score poles to
a cart with a service life
per pole of at least 6 — 8
years, the area of the
monastery hop gardens
was fairly large and the
need for hops issuing from this was marked.

®
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From the accounting materials of the Order of German
Knights on the territory of Bohemia and Moravia from
the end of the 14" and the beginning of the 15" centu-
ries, fairly large stores of hops, barley and wheat malt
and malt without species identification are documented
from multiple localities. The inventories of Czech par-
sonage farms from the same period document stores of
dry hops and use of barley malt or malt without species
identification. Less frequent but important archaeologi-
cal findings of remains in farm buildings (15" Century
Krivoklat castle, the malt house in Nymburk from the
end of the 16th and the beginning of the 17th centuries,
etc.) contribute to expansion of knowledge of the spread
of hop cultivation or the type of grain for malt. Mention
of tools or aids (1580-1587 register of the conscience
of the town of Zatec (Saaz), the Ttebon inventory 1587
— 1599) are similarly rare to mentions of work during
hop cultivation. The same
applies to iconographic
sources for the earlier pe-
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ty¢i minimdlné 6-8 let,
byla vyméra chmelnic
klastera pomérné velka
a z toho vyplyvajici po-
tfeba chmele znac¢nad.

V

3\"1«2 \%

v
e 9-' q‘f‘jn . Vucetnich materidlech
' radu némeckych rytirt
na tizemi Cech a Mora-
vy z konce 14. a zacatku
~15. stoleti jsou doloze-
”3“:’ J;‘ “Gm ‘&W&M, ~ ny pomérné velké za-
; ~ soby suchého chmele,
je¢ného a psenicného
sladu a sladu bez dru-
hového oznaceni z vi-
ce lokalit. Rovnéz in-
ventare ceskych far-
nich dvort z téhoz ob-
dobi dokladaji zasoby suchého chmele a pouzivani jec-
ného sladu, nebo sladu bez uddni druhu. K prohloubeni
znalosti a roz$ifeni péstovani chmele ¢i druhti obilnin
pro slad prispivaji, sice malo ¢asté, ale diilezité archeo-
logické nalezy jejich zbytka v hospodarskych objektech
(15. stol. Hrad Krivoklat, sladovna v Nymburku z pre-
lomu 16. a 17. stol. aj.). Podobné jako jsou vzacné zminky
o praci pri péstovani chmele, jsou stejné vzacné zmin-
ky o naradi nebo pomiickach (1580-1587 registra své-
domi mésta Zatce, tiebonisky inventar 1587-1599). To-
téz plati o ikonografickych pramenech pro starsi dobu
snad jesté vzacnéjsich.

varve 9 «&3\4 M(-uuw. .

Proto napft. chmelarské pecetidlo mésta Klatov z roku
1533 a soubor vedut ceskych mést od Jana Willenberga
z prelomu 16. a 17. stoleti, pokladame za velmi cenny
pramen. Razné druhy prament, vysledky jejich studia,
vyuzivani sporadickych zminek v riznych souvislostech,
neprimé doklady aj. umoznuji zpresinovat znalosti o vy-
voji ¢eského chmelafrstvi.
Dik mnoha historikm
zabyvajicich se déjinami

38 THADD. HAGECI!?
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Ducatus vicemedicamenti veuntur,vbife malé
affectos fentiunt; & propterea medicinz non

"humana, natiuo humote ob contintum efflu-
“uium exhaulh rurfus veili irrigatione reftau-
rentur rcfoclllcnmrquc denique fatis fiat na-
ez ad fisim reftingucndam,

Deconfiderationscanfarnmin adieBione
‘ ﬁd”llt[nli. Car. IX,

riod, which are even more
rare.

This is why for example
the hop seal of the town

mést, jednotlivych pan-
stvi, zvlasté zemédélskou
vyrobou na velkostatcich
i zemédélskou cinnosti
rolniki je mozné zaplno-

magnusapud cos vius eft.Ea Cereuifia libera-
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of Klatovy dating from
1533 and the set of views
of Czech towns by Jan
Willenberg from the end
of the 16" and the begin-
ning of the 17" Centuries
are considered very valuable sources. Various types of
sources, the results of studying these, use of sporadic
mentions in various contexts, indirect evidence, etc.
enable knowledge of the development of Czech hop

cenfis yinde Slanenfis ; 8¢ tertio Rsl;yurmfl
DRaftremolocoreponi poﬂunullz,hls fimiles,
vbicunqueillgparantur,  Sedponeft filentio
Frz:ereunda illa Cereuifia hotdcacea.quzo
im Prage 3 Collegis domus Caroli quarti pa-
tns pamz meritifl. & alicubi in monateriis &
hiisvetericonfuetudine parabatur,8
Comunmm (finon erro) 3 Ceenobiis & Colle-
giisnominotratto,vocabatur:nequeitadineft,

vat prazdné mista.

Pravdépodobné koncem
14. stoleti a v 15. stoleti
dochézelo z vice divodi
k urcité koncentraci pés-
tovani chmele ve vhodnych péstitelskych podminkach
v nékterych oblastech v Cechéch. Tato tendence byla jes-
té zesilena v 16. stoleti a potvrzena v dalsi dobé. V 16.
stoleti ceské chmelarstvi dospélo rozsahem i kvalitou na
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cultivation to be made more precise. Thank to many
historians concerned with the history of towns, indi-
vidual estates, particularly agricultural production on
large manors and the agricultural activities of peasants,
it is possible to fill in the empty areas.

Probably at the end of the 14™ and during the 15" cen-
turies a certain concentration of hop cultivation under
suitable cultivation conditions in some regions in Bo-
hemia occurred for multiple reasons. These tendencies
were reinforced in the 16" Century and confirmed in
subsequent periods. During the 16" Century the extent
and quality of Czech hop cultivation achieved the peak
of its potential at the time. Czech hops and Czech hop
cultivation were generally acknowledged facts.

At that time the conditions for the well-known saying:
“Breweries, sheepfolds and ponds, fill the Czech lords’
sacks” were laid and in which Czech hop cultivation
participated significantly on the part of the brewery
industry, which was the main source of cash income
of most feudal manors of that time. On most manors
the net profits from breweries attained 20 — 30% and
more.

A generation later the doctor, mathematician and as-
tronomist, Tadeas Hdjek, in his most important paper
about beer in the 16" Century (De cerevisia etc., 1585)
not only defines beer as a “beverage made from water,
grain and hop flowers” and judges the importance of
hops, which “make beer not only beer, but also good
beer and cause it to endure and serve the health of those
who drink it”.

Legends:

1 - Hops on a hop pole.
Jan Cerny: Kniha lékarskd kterdz slova herbdr etc. (Book of me-
dicine with the words of a herbarium)
Norimberk 1517, KNM Prague

2 — Metal seal for hops of the town of Klatovy dating from 1533
Text: M.Klatow . symbols . hop
M+KLATOW+ZNAMENI + CHMELOVY

3 — Engraving (woodcut) of hops from the Czech translation of the
herbarium by P.A. Mattioli.
The supplemented and modified translation with new woodcuts
was prepared by Tadeds Hdjek z Hdjku
/lat. Thaddeaus Hagecius ab Hagek, also T.Nemicus/ mathema-
tician, doctor of the emperors Maxmilian II. and Rudolf II. Her-
barium otherwise herbalist etc. Prague 1562.

4/6 — reproduction of the Latin text on hops

5 — Record of part of the property of the Usték domain of the Sezim
SJamily dating from 1574. Czech land records, NA:
»In town of Usték what is here: -
Havel Sladovnik (brewmaster) — St. George and St. Havel interest
Rochovsky Farm (a nearby village, the 3" row begins with hop-
garden)
Rochovsky Mill ... Brewery Malthouse fermentation house with
a brewing pan and tanks and with barrels
hops —malting house — brewery in one readable Czech text da-
ting from 1574

7 — Engravings of Klatovy and Most with hopgardens in 1602
Jan Willenberg /1570? — 1613/.
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vrchol tehdejsich moznosti. Cesky chmel a ¢eské chme-
lafstvi byly vSeobecné uznavanymi skute¢nostmi.

V té dobé byly polozeny predpoklady zndmého rcent:
»Pivovary, ov¢iny a rybniky, plni ¢eskym panim pyt-
liky“ na némz se ceské chmelarstvi vyznamné podilelo
na strané pivovarstvi, hlavnim zdrojem penéznich pri-
jmu vétsiny feuddalnich velkostatk té doby. Na vétsiné
velkostatki Cisty zisk z pivovartt dosahoval 20 — 30%
ivice.

O generaci pozdéji, 1ékar, matematik, astronom Ta-
deéds Hajek v nejvyznamnéj$im spisu o pivé v 16. stoleti
(De cerevisia etc., 1585) nejen definuje pivo jako ,né-
poj z vody, zrni obilného a kvétu chmele” a hodnoti vy-
znam chmele, ktery ,pivo déld nejen pivem, ale i dob-
rym pivem a zpUsobuje, Ze vydrzi a ku zdravi slouzi
tém, kdoz je piji“.

Popisky:

1 — Chmel na chmelové tyci.
Jan Cerny: Kniha lékaiskd kterdz slova herbdr etc.
Norimberk 1517, KNM Praha

2 — Kovové pecetidlo na chmel mésta Klatov z roku 1533
Text: M.Klatow . znameni . chmelovy
M+KLATOW+ZNAMENI+CHMELOVY

3 — Rytina /drevorez/ chmele z ceského prekladu herbdre
P.A.Mattioli.
Doplnény a upraveny preklad s novymi dievorezy pripravil
Tadeds Hdjek z Hdjku
/lat. Thaddeaus Hagecius ab Hagek, téZ T.Nemicus/ matematik,
astronom, lékar cisarii Maxmiliana II. a Rudolfa II. Herbdr ji-
nak bylindr etc. Praha 1562.

4/6 — reprodukce latinského textu

S — Zdpis o ¢dsti majetku tistécké drZavy Sezimii z roku 1574.
Ceské zemské desky, NA:
,V Mésté Ustéku coz tu jest: -
Havel Sladovnik - svatojirsky a svatohavelsky tirok
Dviir Rochovsky (vesnice nedaleko, 3. fddek zacind s chmelnici)
Mlyn Rochovsky ... Pivovar Sladovna spilka s panvi pivovarskou
s kddémi a s sudy
chmel - sladovna - pivovar v jednom Citelném ceském textu
z roku 1574

7 — Rytiny Klatov a Mostu s chmelnicemi v roce 1602
Jan Willenberg /1570? — 1613/.




Zatec hop celebrations
b Zatecké chmelaiské slavnosti

Mgr. Zdenék Rosa BA - Hop Growers Union of the Czech Republic

wo major hop celebrations take place in Zatec

I (Saaz) every year. At the beginning of May this

is the Spring Hop Festival — Chmelfest and at

the end of August and the beginning of September the

Harvest Festival (Docesnd). These two main events are

accompanied by others such as the meeting of the bra-

ss bands — Hopfest or Chmelovelo weekend (a bicycle
tour of several days through the hop region).

Harvest Festival (Docesna)
The main and oldest event is indisputably the Harvest
Festival. In its beginnings the Harvest Festival was simply
a celebration at farms, at most in villages, by individual
hop-garden owners. It meant saying goodbye to the hop
harvest. At the time when hops were still grown on pole,
the prettiest of the remaining poles in the hopgarden was
chosen and was decorated with ribbons and a hop wre-
ath. A colourful scarflike
a flying flag was fixed to
the top of this symbol of
the end of the harvest.
The last pole decorated
in this manner was fi-
xed to a cart, which was
loaded with the last bu-
shels of hops, bales and
the youngest hop-pickers.
The other adult pickers
who returned together
to the village for their
well-earned reward fol-
lowed after the ceremo-
nial cart. Gradually the-
se celebrations included
more and more people
and were transferred to
the centre of the hop re-
gion, to Zatec. According
to preserved pictures we
know that such a town
celebration took place as
early as 1833, the conti-
nuation of this tradition
can be seen on preserved
photographs, for instance
from 1910. In 1957 the
Zatec Harvest Festival

- Svaz péstitelir chmele CR

azdy rok se konaji v Zatci dvé hlavni chmelatské
I<slavnosti. Na zacatku kvétna je to jarni festival
chmele - Chmelfest a na prelomu srpna a zari
Docesna. Tyto dvé hlavni akce jsou doprovazeny dal-
$imi, jako napriklad setkanim dechovek - Hopfest nebo

Chmelovelo vikendem (nékolikadenni projizdkou chme-
lafskou oblasti na kolech).

Docesna

Hlavni a nejstarsi akci je bezesporu Docesnd. Docesnd
byla ve svych zacdtcich pouze oslavou na dvorech, ma-
ximdlné vesnicich, jednotlivych majitelii chmelnic. Zna-
menalo to rozlouceni se s chmelovou sklizni. Jesté kdyz
byl chmel péstovin na tycich, byla z poslednich zby-
vajicich tyci na chmelnici vybrdna ta nejhezci (a ta
byla) ozdobena pentlemi a chmelovym véncem. Na vr-
cholu tohoto symbolu konce sklizné byl upevnén pestry
Sdtek jako vlajici pra-
por. Takto vyzdobeny
posledni Stok byl pri-
pevnén na viuz a nd-
klad byl doplnén po-
slednimi vértely chme-
le, Zoky a nejmladsimi
cesdci. Za slavnostni
viiz se pripojili ostatni
dospéli Cesdci, kteri se
pak vraceli pro svou za-
slouzenou odménu spo-
lecné do vsi. Postupné se
tyto oslavy stdavaly ma-
sovéjsi a prenesly se do
hlavniho centra chme-
laiskych oblasti, do Zat-
ce. Podle dochovanych
zobrazeni vime, zZe ta-
kovdto méstskd slav-
nost se konala jiz v roce
1833, pokracovdni této
tradice je mozno po-
zorovat na dochovanych
fotografiich napr. z roku
1910. V roce 1957 byla
pak Zatecka Docesna
uzndna jako celostatni
chmelarska oslava a od
tohoto roku zacina ¢is-
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was acknowledged as a nationwide hop celebration and  lovani docesnych. V roce 2006 se tedy konal jiz 49. ro¢-
from this year the Harvest Festivals are numbered. In  nik Zateckych slavnosti chmele.

Pfi doc¢esnych byl volen dokonce i chmelovy kral
a tfi ministri. Kral s ministry se volil na jeden
rok, a to se vSemi poctami. Prvni ministr mél na
starosti potirdani jinovatky a panoval az do kvét-
na, kdyz prestavaly mrazy. Po ném se ujal vlady
druhy ministr, ktery mél chranit chmel pred msi-
cemi a dalsimi $kadci. Treti ministr nastupoval
koncem ¢ervna a mél celit krupobiti a vichticim.
V dobé cesani pak kraloval sdm kral.

Silné propojeni Zateckych slavnosti a chmele
zlstalo, pripojila se ucast pivovari, vystoupeni
umeélct a také zabavné atrakce. Vedle hlavniho
podia, které se nachazi pred radnici na centralnim
zateckém nameésti (ndm. Svobody) je tradicné ote-
viena je$té country scéna, rockovd scéna a vzdy

2006 the 49" year of the Zatec hop celebrations e ST | _P
took place. — H I m

During Harvest Festival a hop king and three mi-
nisters were elected. The king and his ministers
were elected for one year, with all honours. The
first minister took care of fighting hoar frost and
ruled until May when the frosts ended. After him
the second minister reigned and he was to protect
the hops against aphids and other pests. The third
minister commenced his reign at the end of June
and was to fight against hail and windstorms. The
King himself reigned during the harvest.

The Zatec celebrations have retained their strong
bonds with hops and have also acquired ties to

je pripraveno také néco pro déti. Navstévnici
maji tradi¢né moznost ochutnat piva az z 20 Ces-
kych pivovart. V ramci prvniho dne je ve Chme-
larském institutu pordddna odborna degustace
piv. Vitanym doplinkem dvoudenniho programu
Docesné je také navstéva Chmelarského muzea
na nameésti Prokopa Velikého a recesisticky po-
jatého muzea Homolupuld s nejstar$im pivarem
Lojzou Lupulinem v Husitské basté.

Chmelfest

Jarni chmelovy festival - Chmelfest, se v ro-
ce 2006 konal teprve posesté, ale da se jiz kon-
statovat, Ze si vydobyl své pevné misto a ziskal
mnoho priznivcl. Festival se sklada ze dvou hlav-
nich casti, jednou je pravod alegorickych vozi
s chmelarskou tématikou méstem a druhou jsou
breweries and naturally good entertainment. Apart from  soutéze druzstev v atleticko-pivnich disciplinich tzv.
the main podium, which is located in front of the town ,,Memorial Lojzy Lupulina“
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hall in the main Zatec square (nam. Svobody) a country
music stage and rock music stage are now traditionally
set up and there is always something for the children.
Visitors traditionally have the opportunity of tasting
beer from 20 Czech breweries and a professional beer
tasting contest is held in the Hop Research Institute on
the first day of the celebrations. A welcome addition to
the two-day program of the Harvest Festival is also a vi-
sit to the hop museum on the square of Prokop the Gre-
at (ndm. Prokopa Velikého) and the mischievous Ho-
molupulus museum with the oldest beer drinker, Lojza
Lupulin, in the Hussite bastion.

Chmelfest
The spring hop festival - Chmelfest, was held for only
the 6" time in 2006, but it can already be said that it
has won a permanent
position and acqui-
red many enthusiasts.
The festival is com-
posed of two main
sections, one is the
parade of allegorical
floats on a hop the-
me through the town,
with a stop before the
town hall of the royal
town of Zatec and the
second is a team com-
petition in athletic
beer disciplines cal-
led the “Memorial of
Lojza Lupulin”.

In 2006 the parade was welcomed in front of the town
hall by the town mayor, Mr. Farkota, who was accompa-
nied by the chairman of the Hop Growers Union of the
Czech Republic, Mr. Pazler and representatives of the
Zatec and Krusovice brewery. The town mayor ceremo-
niously conferred the right to holding the Chmelfest and
ing. Pazler acquainted the participants with
the results of hop growing during the pre-
vious year. The Zatec Orthodox Archdeacon
then blessed the Saaz hop crop on the squa-
re. This welcome in front of the town hall was
concluded by the symbolic broaching of a bar-
rel of May lager. The ceremonial character of
the opening was supplemented by members
of the Chmelobrana (Hop defence) in new folk
costumes (dark costumes with embroidery
with hop motifs).

The Chmelfest celebration is also the be-
ginning of the program of events held within
the scope of the Saaz hop region from May to
September — the Hop summer.

V roce 2006 byl priivod pred radnici kralovského mésta
Zatec privitdn starostou mésta ing. Farkotou, ktery byl
doprovazen predsedou Svazu péstitel chmele ing. Pa-
zlerem a predstaviteli Za-
teckého a Krusovického
pivovaru. Starosta més-
ta slavnostné udélil pra-
vo ke kondni Chmel-
festu a ing. Pazler se-
zndmil acastniky s vy-
sledky péstovani chmele
v minulém roce. Zatecky
pravoslavny arcidékan
poté pozehnal u chmel-
nicky na ndmeésti Gro-
dé Zateckého chmele.
Toto privitani pred rad-
nici bylo ukonceno sym-
bolickym narazenim Ma-
jového lezdku. Slavnosti
raz zahdjeni dotvareli
¢lenové Chmelobrany v novych krojich (tmavych ob-
lecich s vysivkami s motivy chmele).

Chmelfest je také zaciatkem programu akci konanych
v ramci Zatecké chmelaiské oblasti od kvétna do z&ri
— ,Chmelarského 1éta“.
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