Atlas ceskych odrtid chmele
bzech hop varieties

ChmelaFsky institut s.r.0. Zatec
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Neni sporu o tom, Ze kulturni chmel vznikl
z chmele planého (divokého), a to dlouhodo-
bym ptsobenim prostiedi a za prispéni clo-
véka. Péstovdni chmele md na tzemi Ceské
republiky dlouhou historii. Pravlasti chmele
jsou pravdépodobné urodné niziny v podhiri
Kavkazu a oblasti kolem Cerného more, od-
kud se chmel od 5. stoleti sifil do Evropy. Prvni
ojedinélé pisemné zprdvy o chmelu z riznych
mist Evropy, mezi nimi i z Cech, pochdzeji z 8.
a 9. stoleti. Doba Karla IV. prinesla velky rozvoj
nejen vinarstvi, ale i chmelarstvi. Cesky chmel
vynikal jiz tehdy svou vysokou kvalitou, pro-
to Karel IV. vydal zdkaz vyvozu sddé ceského
chmele. Po staleti je zatecky chmel stdle po-
vazovdn za standard kvality. V fadé zemi se
pokouseli zatecky chmel péstovat, ale nikde
nedosdhl takové kvality a jemnosti jako prdvé
v Zatecké oblasti. Pidné-klimatické podminky
jsou tak vyjimecné, Ze pouze v této lokalité je
dosahovdna nejlepsi kvalita Zzateckého chme-
le. Prvni pisemnd zminka o péstovdni chmele
v Zatci pochdzi z roku 1348, kdy Zatecky kldster
prebiral libocansky statek a v pisemné smlou-
vé je uvedeno, Ze prebird vinice a chmelnice.
V té dobé se v okoli Zatce péstovalo vice vina
nez chmele. Ve 12. azZ 16. stoleti vznikd mno-
ho pivovari — napr. Cerhenice (1118), Tepld
(1200), Hodonin (1228), Olomouc (1250), Vod-
nany (1336), Trebori (1379), Jilemnice (1384),
Rakovnik (1454), Blatnd (1485), Jihlava (1485),
pivovar U Flek( v Praze (1499) a jiné.

Postupnym rozvojem ceského chmelarstvi se
zvysovaly poZadavky pivovart na chmel a by-
lo tak nutné zefektivnit a zintenzivnit vyrobu
chmele. Ceské chmelafstvi bylo az do 90. let 20.
stoleti zaméreno vyhradné na péstovdni jem-
nych aromatickych chmeld. Diky $lechtitelské
prdci se podafilo zuslechtit Zatecky polorany
Cerveridk, ktery je péstovdn v deviti klonech.
Pozdéji byly ziskdny nové hybridni odridy
z krizeni vhodnych rodic¢ovskych komponentd,
které vykazuji vyssi vykonnost pri zachovdni
pivovarské kvality.

lindisputably, cultural hops have developed
from wild hops thanks to the influence of envi-
ronment and human selection made by a man.
Hop growing at the territory of the present-day
Czech Republic has a long tradition. Neverthe-
less, not Central Europe but fertile lowlands in
the foothills of Caucasus and area around the
Black Sea seem to be the original homeland
from where since the 5" century hop has been
spreading to various places in Europe. The first
scarce news concerning hop growing comes
from the 8" and 9 centuries. The reign of the
emperor Charles IV brought about flourishing
viticulture as well as hop cultivation. Charles
IV was well aware of excellent quality of Czech
hops and therefore he did not hesitate to pro-
hibit export of hop cuttings abroad. Even though
later some growers tried to cultivate Czech
hops in many other countries nowhere they
did not reach such excellent quality as if cul-
tivated in its homeland. This is thanks to spe-
cific soil and climatic conditions, particularly
in Zatec (Saaz) hop region. The knowledge of
hop growing was handed over for centuries.
The first report on hop cultivation in this region
comes from 1348 when a local monastery took
over a farm growing besides hops also grape-
vines in the neighboring village of Libocany. At
that time vineyards prevailed over hop-yards
in this region. Many local breweries (e.g. Cerhe-
nice in 1118, Tepld in 1200, Hodonin in 1228,
Olomouc in 1250, Vodniany in 1336, Trebori in
1379, Jilemnice in 1384, Rakovnik in 1454, Blat-
nd in 1485, Jihlava in 1485, the famous Prague
brewery “U Flekdi” in 1499 and others) had been
emerging since the 12% till the 15" century.

The successive development in Czech hop
growing resulted in higher demands of brewe-
ries on high quality hop cones and therefore it
was necessary to increase efficiency and inten-
sity of hop production. Hop breeding in Czech
Republic used to be aimed nearly entirely at
the cultivation of aroma hops. Thanks to syste-
matic breeding work we have managed to im-
proved original Zatec semi-early red-bine hops
(Saaz), which is grown particularly in the form
of Osvald’s clones. Later new hybrid varieties
were developed due to crossing of suitable pa-
rental components showing higher efficiency
as well as preservation of the excellent brewing
quality.



Pivod/Origin:

Zatecky polorany Cerveridk byl ziskdn klonovou selekciv pévod-
nich porostech v Zatecké a ustéckeé oblasti. Tato odrtida je pésto-
vdna v deviti klonech: Osvaldtv klon 31 (1952), Osvalddv klon
72 (1952), Osvaldtiv klon 114 (1952), Sitfem (1969), Blato (1974),
Lucan (1974), Zlatan (1976), Podlesdk (1989), Blsanka (1993).

Saaz is semi-early red-bine hop. It is fine aroma-type cultivar,
which originated in the Saaz (Zatec) and Auscha (Usték) hop
growing areas as a land-race hop. The variety is cultivated in
nine clones: Osvald’s clone 31 (1952), Osvald’s clone 72 (1952),
Osvald's clone 114 (1952), Sitem (1969), Blato (1974), Lucan
(1974), Zlatan (1976), Podlesdk (1989) and Blsanka (1993).

Registrace / Registration:
1952-1993

CHMELOVE PRYSKYRICE HOP RESINS
celkové pryskyfice (% hm.) 13-20 total resins (% w/w)
alfa kyseliny (% hm.) 2,5-45 alpha acids (% w/w)
beta kyseliny (% hm.) 4,0-6,0 beta acids (% w/w)
pomér o/ 0,6-1,0 ratio alpha/beta
kohumulon (% rel.) 23-26 cohumulone (% of alpha acids)
kolupulon (% rel.) 39-43 colupulone (% of beta acids)
T
CHMELOVE POLYFENOLY HOP POLYPHENOLS
celkové polyfenoly (% hm.) 55-7,0 total polyphenols (% w/w)
xanthohumol (% hm.) 0,30-0,50 xanthohumol (% w/w)
DMX (% hm.) 0,05-0,12 DMX (% w/w)
CHMELOVE SILICE ESSENTIAL OILS
obsah silic (g/100g) 0,4-0,8 total oil (grams of oil per 100 grams)
isobutylisobutyrat (% rel.) < 0,01 isobutyliosbutyrate (% rel.)
a+p - pinen (% rel.) 0,4-0,8 a+p - pinene (% rel.)
myrcen (% rel.) 25-40 myrcene (% rel.)
2 — methylbutylisobutyrat (% rel.) <0,01 2 — methylbutylisobutyrate (% rel.)
limonen (% rel.) 0,1-0,2 limonene (% rel.)
linalool (% rel.) 0,4-0,6 linalool (% rel.)
geraniol (% rel.) 0,1-0,2 geraniol (% rel.)
2 —undekanon (% rel.) 0,5-0,9 2 —undecanone (% rel.)
metyl — 4 — decenodt (% rel.) 1,00-1,75 methyl — 4 — decenaote (% rel.)
B - karyofylen (% rel.) 6-9 (3 — caryophyllene (% rel.)
B - farnesen (% rel.) 14-20 B - farnesene (% rel.)
a - humulen (% rel.) 15-30 a - humulene (% rel.)
a+p - selinen (% rel.) 0,5-1,5 a+p - selinene (% rel.)




AROMA:
Viiné chmelovych hldvek je charakterizovdna jako stan-
dard kvality. Jednd se o pravou, jemnou chmelovou viini.

HLAVKA:

Chmelové hldvky jsou stredni az dlouze vejcité, husté nasa-
zené. Primérnd hmotnost 100 hldvek je v rozpéti 12-14 g.
Vieténko je jemné, pravidelné, dlouhé 16-19 mm.

SKLADOVATELNOST: vyhovujici
PIVOVARSKE POUZITI:
Zatecky polorany cerveridk je jemnd aromatickd odrida

pro druhé a treti chmeleni, pfipadné studené chmeleni.

CHMELOVE VYROBKY:
hldvky, pelety (granule)

AROMA:
Very fine genuine hoppy aroma. World standard of the best
quality.

CONE:

Medium size, egg shaped. Bunchy, evenly distributed wi-
thin the plant. Average weight of 100 cones amounts to
12-14 g. Rachis is delicate, regular, 16-19 mm long.

STORAGEABILITY: fair

BREWING UTILIZATION:
Saaz as a fine aroma cultivar is recommended for the se-
cond and third hopping. It may be also used for cold hop-

ping.

HOP PRODUCTS:
raw hops, pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
1

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

11:21 isobutylisobutyrat

12:41 a - pinen

15:33 B - pinen

16:33 myrcen B
18:06 2 - methylbutylisobutyrat 3
18:38 methylheptanoat a9 3
19:06 limonen 3
23:36 2 - nonanon T 05
24:15 linalool 3
26:03 methyloctanoat o
31:06 2 - dekanon E
33:27 methylnonanoat 87
35:24 geraniol 2 B
38:30 2 - undekanon s 73
39:36 methyl — 4 — decenoat s 3
39:57 methyldeka - 4,8 - dienoét % 6
40:42 methyldekanoat =
44:27 a - kopaen 2 53
47:36 B - karyofylen B
48:27 trans — a - bergamoten P
49:54 B - farnesen B
50:18 a-humulen 37
52:15 B - selinen 3
52:24 2 - tridekanon 23
52:39 a-selinen B
53:39 y - kadinen 13
54:00 & - kadinen 3
58:00 karyofylenepoxid o Nt ety

o
a
a
04
o
a

59:45 humulenepoxid Il
64:15 2 - pentadekanon

20

GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS

30 35 40 45 50 55 60 65 70 75
Time (min)
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Piivod/ Origin:

Odruda Saaz Late byla ziskdna vybérem z potomstva F1
generace po rodicovské kombinaci rozpracovaného slech-
titelského materidlu, ktery md v plvodu Zatecky polorany
Cerveridk.

Selection from progenies of F1 generation after parental
combination of developed breeding material with origin in
Saaz.

Registrace / Registration:
2010

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

CHMELOVE POLYFENOLY
celkové polyfenoly (% hm.)
xanthohumol (% hm.)
DMX (% hm.)

CHMELOVE SILICE

obsah silic (g/100g)
isobutylisobutyrat (% rel.)
a+p - pinen (% rel.)

myrcen (% rel.)

2 — methylbutylisobutyrat (% rel.)
limonen (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undekanon (% rel.)
metyl — 4 — decenoét (% rel.)
B - karyofylen (% rel.)

B —farnesen (% rel.)

a - humulen (% rel.)

a+p - selinen (% rel.)

15-22
3,5-6,0
4,0-6,5
0,8-1,0

20-25

39-43

5,0-6,0

0,30-0,50

0,07 -0,12

0,5-1,0
0,03 -0,07
0,3-0,7
25-35
0,1-0,2
0,08-0,15
0,2-0,4
0,10-0,15
0,4-0,8
0,5-1,0
6-9
15-20
15-25
3-5

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+p - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

B — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

)

a+p - selinene (% rel.



AROMA:
Aroma chmelovych hldvek je pravé, jemné chmelové.

HLAVKA:

Chmelové hldvky jsou stredné vejcité, velmi husté nasaze-
né. Primérnd hmotnost 100 hldvek je vrozmezi 10,0-13,5 g.
Vieténko je pravidelné, dlouhé 15-18 mm.

SKLADOVATELNOST: vyhovujici

PIVOVARSKE POUZITI:
Saaz Late je aromatickd odrtda pro druhé a treti chmelen.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Fine genuine hoppy aroma.

CONE:

Medium size, egg shaped. Numerous cones, evenly distribu-
ted within the plant. Average weight of 100 cones amounts
to 10,0-13,5 g. Rachis is regular, 15-18 mm long.

STORAGEABILITY: fair

BREWING UTILIZATION:

Saaz Late as a fine aroma cultivar is recommended for the
second and third hopping.

HOP PRODUCTS:

pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
12

Kofenéna

Spicy

Bylinna
Herbal

Kvétinova
Floral

Citronova

Citrusy

11:21
12:41
15:33
16:33
18:06
18:38
19:06
23:36
24:15
26:03
31:06
33:27
35:24
38:30
39:36
39:57
40:42
44:27
47:36
48:27
49:54
50:18
52:15
52:24
52:39
53:39
54:00
58:00
59:45
64:15

isobutylisobutyrat

a - pinen

B - pinen

myrcen

2 - methylbutylisobutyrat
methylheptanoat
limonen

2 -nonanon

linalool
methyloctanoat

2 - dekanon
methylnonanoat
geraniol

2 - undekanon

methyl - 4 — decenoat
methyldeka - 4,8 - dienoat
methyldekanoat

a - kopaen

B - karyofylen

trans — a - bergamoten
B - farnesen
a-humulen

B - selinen

2 - tridekanon

a - selinen

y - kadinen

& - kadinen
karyofylenepoxid
humulenepoxid Il

2 - pentadekanon

Relative Abundance

10
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GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS
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Piivod / Origin:

Slddek byl ziskdn vybérem zhybridniho potomstvaslechtitel-
ského materidlu, kde v plivodu jsou odridy Northern Brewer
aZatecky polorany Cerveridk. Jako perspektivni hybridni ge-
notyp (aromatického typu) byl registrovdn v roce 1987 pod
ndzvem VUCH 71 a od roku 1994 je registrovdn pod ndzvem
Slddek. Ndzev ziskal pro svij znamenity vliv na vyvdZenou
horkost a prijemné chmelové aroma v pivu. Slddek je odbor-
nik, ktery nejlépe oceni vlastnosti této odridy.

Selection from hybrid progenies of breeding material with
origin in Northern Brewer and Saaz. As a perspective hyb-
rid genotype it was registered under the designation “VUCH
71”in 1987. Its later name (Slddek = Brewer) derives from
its excellent influence on well-balanced bitterness and fine
hoppy aroma in beer.

Registrace / Registration:

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

17 -24
4,5-8,0
4,0-7,0
0,7-1,3

23-30

44 -50

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

CHMELOVE POLYFENOLY

celkové polyfenoly (% hm.) 3,5-5,0

xanthohumol (% hm.) 0,50-0,75

DMX (% hm.) 0,10-0,20
T —

CHMELOVE SILICE

obsabh silic (g/100g) 1,0-2,0

isobutylisobutyrat (% rel.) 0,05-0,13

a+p - pinen (% rel.) 0,5-0,8

myrcen (% rel.) 35-50

2 — methylbutylisobutyrat (% rel.) 0,2-0,5

limonen (% rel.) 0,10-0,15

linalool (% rel.) 0,15-0,30

geraniol (% rel.) 0,10-0,25

2 —undekanon (% rel.) 0,60 -1,25

metyl — 4 — decenoét (% rel.) 1,0-1,5

B - karyofylen (% rel.) 9-14

B —farnesen (% rel.) <1,0

a - humulen (% rel.) 20-40

a+p - selinen (% rel.) 0,5-1,5

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+p - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

B — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

)

a+p - selinene (% rel.




AROMA:
Viiné chmelovych hldvek je jemnd, chmelovd.

HLAVKA:

Chmelovad hldvka je stfedné az dlouze vejcitd, v bazdlni
cdsti ctyrbokd, Spicky krycich listent jsou mirné odklonéné
od hldvky. Primérnd hmotnost 100 hldvek je 13-16 g. Vre-
ténko md jemné a primérnd délka je v rozpéti 16-21 mm.

SKLADOVATELNOST: vyhovujici

PIVOVARSKE POUZITI:
Slddek je aromatickd odrida pro druhé chmeleni.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Fine hoppy aroma.

CONE:

Medium size, egg shaped, quadrilateral at it basal part.
Bracts slightly deflected from the cone. Average weight
of 100 cones amounts to 13-16 g. Rachis is delicate,
16-21 mm long.

STORAGEABILITY: fair
BREWING UTILIZATION:

Sladek as an aroma cultivar is recommended for the se-
cond hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
1,2

Kvétinova
Floral

Kofenéna
Spicy

Citronova
Citrusy

Bylinna
Herbal

11:21

isobutylisobutyrat

GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS

L, An N

12:41 a - pinen

15:33 B - pinen

16:33 myrcen 123

18:06 2 - methylbutylisobutyrat 3

18:38 methylheptanoat g

19:06 limonen 3

23:36 2 -nonanon e

24:15 linalool 7

26:03 methyloctanoat o]

31:06 2 - dekanon B

33:27 methylnonanoat 8]

35:24 geraniol g 3

38:30 2 - undekanon s 73

39:36 methyl - 4 — decenoat s 4

39:57 methyldeka - 4,8 — dienoat I 6]

40:42 methyldekanoat £ 7

44:27 a - kopaen 2 537

47:36 B - karyofylen B

48:27 trans — a - bergamoten a3

49:54 B - farnesen B

50:18 a-humulen 3]

52:15 B - selinen 3

52:24 2 - tridekanon 23

52:39 a-selinen B

53:39 y - kadinen 14

54:00 & - kadinen B ‘
58:00 karyofylenepoxid o - S - 1‘ A‘ . P
59:45 humulenepoxid Il [¢] 5 10 15 20

64:15 2 - pentadekanon

LA IS

30 35

- T
40 45

Time (min)
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Piivod / Origin:

Odrida Kazbek byla ziskdna vybérem z potomstva hyb-
ridniho materidlu, kde je v pivodu rusky plany chmel. Ro-
bustnost a stabilita jsou zakotveny v ndzvu odridy, protoze
Kazbek je nejvyssi horou stredniho Kavkazu, a tyto vlastnos-
ti jsou pro ni charakteristické.

Selection from hybrid progenies of breeding material with
origin in Russian wild hops. Vigorousness and stability are
obvious from its name as Kazbek is the highest peak within
middle Caucasus mountain range.

Registrace / Registration:
2008

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

CHMELOVE POLYFENOLY
celkové polyfenoly (% hm.)
xanthohumol (% hm.)
DMX (% hm.)

CHMELOVE SILICE

obsah silic (g/1009g)
isobutylisobutyrat (% rel.)
a+p - pinen (% rel.)

myrcen (% rel.)

2 — methylbutylisobutyrat (% rel.)
limonen (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 — undekanon (% rel.)
metyl — 4 — decenoét (% rel.)
3 - karyofylen (% rel.)

3 —farnesen (% rel.)

a - humulen (% rel.)

a+p - selinen (% rel.)

17 - 22
5,0-8,0
4,0-6,0
0,9-1,5

35-40

57-62

3,5-4,5
0,30-0,45
0,10-0,20

09-1,8
0,15-0,25
0,5-0,9
40-55
0,60-1,25
0,15-0,20
0,3-0,5
0,05-0,20
0,10-0,25
0,5-1,0
10-15
<1,0
20-35
1-3

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+p - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

(3 — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

a+p - selinene (% rel.)



AROMA:
Aroma chmelovych hldvek je kofenité - citronové.

HLAVKA:
Chmelové hldvky jsou podlouhlé, husté az velmi husté na-
sazené. Spicky krycich listendi jsou odklonéné od chmelo-

AROMA:
Spicy — lemon aroma.

CONE:
Oblong. Average weight of 100 cones amounts to 13,0-16,5g.
Rachis is regular, 13—16 mm long.

vé hldvky. Primérnd hmotnost 100 hldvek je v rozmezi

13,0-16,5 g. Vfeténko je pravidelné, dlouhé 13-16 mm.
SKLADOVATELNOST: vyhovujici
PIVOVARSKE POUZITI:

Kazbek je aromatickd odrida pro druhé chmelenti, pripad-
né studené chmeleni.

CHMELOVE VYROBKY:
pelety (granule)

STORAGEABILITY: fair

BREWING UTILIZATION:
Kazbek as an aroma cultivar is recommended for the se-
cond hopping. It may be also used for cold hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

BE oo GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS
15:33 B - pinen

16:33 myrcen 12

18:06 2 - methylbutylisobutyrat E

18:38 methylheptanoat 113

19:06 limonen 3

23:36 2 -nonanon 1 OE

24:15 linalool J

26:03 methyloctanoat o]

31:06 2 - dekanon B

33:27 methylnonanoat 8]

35:24 geraniol s

38:30 2 - undekanon s 7

39:36 methyl - 4 - decenoét 5 A

39:57 methyldeka - 4,8 — dienoat S &3

40:42 methyldekanoat £ 4

44:27 a - kopaen 2 5

47:36 B - karyofylen B

48:27 trans — a - bergamoten 43

49:54 B - farnesen 3

50:18 a-humulen 3]

52:15 B - selinen 3

52:24 2 - tridekanon 27

52:39 a-selinen 3

53:39 y - kadinen 14

5400  &-kadinen ] | A | hh n l
5800  karyofylenepoxid ot et Ll 1PN Y ' TRV I P L IO A1 0 0 1) ;

59:45 humulenepoxid Il
64:15 2 - pentadekanon

o
9]
-
o
-
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Piivod/ Origin:

Odrida Bohemie byla ziskdna vybérem z potomstva F1
generace po matecné aromatické odride Slddek a z roz-
pracovaného slechtitelského materidlu, ktery md v ptvodu
Zatecky polorany cerveridk.

Selection from hybrid progenies of F 1 generation from aro-
ma variety Slddek and breeding material with origin in Saaz.

Registrace / Registration:
2010

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

CHMELOVE POLYFENOLY
celkové polyfenoly (% hm.)
xanthohumol (% hm.)
DMX (% hm.)

CHMELOVE SILICE

obsah silic (g/1009g)
isobutylisobutyrat (% rel.)
a+p - pinen (% rel.)

myrcen (% rel.)

2 — methylbutylisobutyrat (% rel.)
limonen (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undekanon (% rel.)
metyl — 4 — decenoét (% rel.)
B - karyofylen (% rel.)

B —farnesen (% rel.)

a - humulen (% rel.)

a+p - selinen (% rel.)

22 -26
5,0-8,0
6,0-9,0
0,8-1,0

23-26
40-45

3,5-4,5
0,50-0,75

0,10-0,20

1,0-1,5
0,1-0,2
0,6-1,0
30-45
0,2-0,4
0,15-0,25
0,50-0,75
0,1-0,3
0,4-0,8
0,8-1,5
7-10
1-3
17 -23
6-12

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams
isobutyliosbutyrate (% rel.

a+f — pinene (% rel.

myrcene (% rel.

2 — methylbutylisobutyrate (% rel.
limonene (% rel.

geraniol (% rel.
2 —undecanone (% rel.

methyl - 4 — decenaote (% rel.
(3 — caryophyllene (% rel.

B - farnesene (% rel.

a - humulene (% rel.

a+p - selinene (% rel.

)
)
)
)
)
)
linalool (% rel.)
)
)
)
)
)
)
)



AROMA:
Aroma chmelovych hldvek je slabé korenité, chmelové.

HLAVKA:

Chmelové hldvky jsou stfedné aZ dlouze vejcité,
husté nasazené. Primérnd hmotnost 100 hidvek je v roz-
mezi 17-20 g. Veténko je pravidelné, dlouhé 16-20 mm.

SKLADOVATELNOST: vyhovujici

PIVOVARSKE POUZITI:
Bohemie je aromatickd odrtda pro druhé chmeleni.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Slightly spicy hoppy aroma.

CONE:

Medium to long, egg-shaped, bunchy. Average weight of
100 cones amounts to 17-20 g. Rachis is regular, 16-20 mm
long.

STORAGEABILITY: fair
BREWING UTILIZATION:

Bohemie as an aroma cultivar is recommended for the se-
cond hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

BE oo GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS
15:33 B - pinen _

16:33 myrcen 12

18:06 2 - methylbutylisobutyrat 3

18:38 methylheptanoat 11

19:06 limonen 3

23:36 2 - nonanon 104

24:15 linalool J

26:03 methyloctanoat o

31:06 2 - dekanon |

33:27 methylnonanoat s

35:24 geraniol 8 |

38:30 2 - undekanon s 74

39:36 methyl - 4 - decenoat 5 3

39:57 methyldeka - 4,8 - dienoét T 6

40:42 methyldekanoat £ 7

44:27 a - kopaen 2 s

47:36 B - karyofylen 3

48:27 trans — a - bergamoten a4

49:54 B - farnesen |

50:18 a-humulen 3]

52:15 B -selinen ]

52:24 2 - tridekanon 2

52:39 a-selinen 3

53:39 y - kadinen 14

54:00 & - kadinen ] ‘ M L jn b ﬂJ‘

5800 karyofylenepoxid o] PRRVOUY N 9.8 RO .0 VORI 00 AL 11TV N
59:45 humulenepoxid Il o 5 10 15 20 30 35 40 45 50 55 60 65 70 75

64:15 2 - pentadekanon

Time (min)
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Piivod/ Origin:

Harmonie je nékolikandsobny kiizenec hybridniho materi-
dlu (Premiant, ZPC, Northern Brewer), ktery md v plvodu
témér 60 % Zateckého poloraného cerveridku. Ndzev je od-
vozen od harmonického slozeni chmelovych pryskyric.

Multiple hybrid (Premiant, Saaz, Northern Brewer) with ne-
arly 60% of Saaz in its origin. Its name comes from harmo-
nious structure of hop resins.

Registrace / Registration:
2004

CHMELOVE PRYSKYRICE

celkové pryskyfice (% hm.) 22-26
alfa kyseliny (% hm.) 5,0-8,0
beta kyseliny (% hm.) 5,0-8,0
pomér o/ 0,8-1,2
kohumulon (% rel.) 17 - 21

kolupulon (% rel.) 35-40

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

DMX (% w/w)

CHMELOVE POLYFENOLY HOP POLYPHENOLS
celkové polyfenoly (% hm.) 3,5-4,5 total polyphenols (% w/w)
xanthohumol (% hm.) 0,4-0,7 xanthohumol (% w/w)
DMX (% hm.) 0,10-0,15

T—
CHMELOVE SILICE ESSENTIAL OILS
obsah silic (g/1009g) 1,0-2,0 total oil (grams of oil per 100 grams
isobutylisobutyrat (% rel.) 0,10-0,15 isobutyliosbutyrate (% rel.
a+p - pinen (% rel.) 0,7-1,2 a+f — pinene (% rel.
myrcen (% rel.) 30-45 myrcene (% rel.
2 — methylbutylisobutyrat (% rel.) 0,30-0,55 2 — methylbutylisobutyrate (% rel.
limonen (% rel.) 0,15-0,25 limonene (% rel.
linalool (% rel.) 0,7-1,2
geraniol (% rel.) 0,2-0,4 geraniol (% rel.
2 —undekanon (% rel.) 0,6-1,0 2 —undecanone (% rel.
metyl — 4 — decenoat (% rel.) 1,0-2,0 methyl - 4 — decenaote (% rel.
B - karyofylen (% rel.) 6-11 (3 — caryophyllene (% rel.
B —farnesen (% rel.) <1,0 B —farnesene (% rel.
a - humulen (% rel.) 15-25 a - humulene (% rel.
a+p - selinen (% rel.) 10-19 a+f - selinene (% rel.

)
)
)
)
)
)
linalool (% rel.)
)
)
)
)
)
)
)




AROMA:
Aroma odruidy Harmonie je korenité, chmelové. Po technic-
ké zralosti mdzZe viné vykazovat pavini.

HLAVKA:

Chmelové hldvky jsou stredni az velké, maji vejcity tvar
a jsou stfedné husté nasazené. Primérnd hmotnost 100
hldvek je v rozpéti 13-17 g. Vieténko je pravidelné, dlouhé
17-21 mm.

SKLADOVATELNOST: vyhovujici

PIVOVARSKE POUZITI:
Harmonie je aromatickd odriida pro druhé chmeleni.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Slightly spicy hoppy aroma. If harvested after technologi-
cal ripeness aroma may deteriorate.

CONE:
Medium to long egg-shaped. Average weight of 100 cones
amounts to 13-17 g. Rachis is regular, 17-21 mm long.

STORAGEABILITY: fair

BREWING UTILIZATION:
Harmonie as an aroma cultivar is recommended for the se-
cond hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
2

Kvétinova
Floral

Kofenéna
Spicy

Citronova
Citrusy

Bylinna
Herbal

11:21 isobutylisobutyrat

12:41 a-pinen

15:33 B - pinen

16:33 myrcen 12
18:06 2 - methylbutylisobutyrat 3
18:38 methylheptanoat g0
19:06 limonen 3
23:36 2 - nonanon ] 05
24:15 linalool 3
2603  methyloctanoat o]
31:06 2 - dekanon B
33:27 methylnonanoat 8
35:24 geraniol =
38:30 2 - undekanon s 73
39:36 methyl - 4 — decenoat S
39:57 methyldeka - 4,8 - dienoét % 6
40:42 methyldekanoat £ 7
44:27 a - kopaen 2 53
47:36 B - karyofylen B
48:27 trans — a - bergamoten a3
49:54 B - farnesen B
50:18 a-humulen 3]
52:15 B - selinen 3
52:24 2 - tridekanon 27
52:39 a-selinen B
53:39 y - kadinen 14
54:00 & - kadinen B
58:00 karyofylenepoxid o ; ; ‘JL‘J‘L iy

o
9]
e
o
=
o

59:45 humulenepoxid Il
64:15 2 - pentadekanon

20

25

GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS
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30 35 40 45 50 55 60 65 70 75
Time (min)




Bor

\

Piivod/ Origin:

Bor byl ziskan vybérem z hybridniho potomstva odridy Nor-
thern Brewer. Semena tohoto potomstva byla ozdfena na
gama poli. Jako perspektivnihybridn:’jgenotyp (tehdy horkého
typu) byl registrovdn v roce 1987 pod ndzvem VUCH 70 a od
roku 1994 pod ndzvem Bor. Ndzev je odvozen od borovych
lesu, které se vyskytuji na izemi pfirodniho parku ,Dzbdn’, kte-
ry se nachdzi na pomezi okrest Louny, Kladno a Rakovnik.

Selection from hybrid progenies of breeding material with the
origin in Northern Brewer. Seeds of this progeny were radiated
atgamma field. As a perspective hybrid genotype (at that time
of a bitter type) it was registered under the designation “VUCH
70”in 1987. Its later name (Bor = Pine) derives from pinewoods,
which are typical for NP “Dzbdn” (Jar). These woods cover the
border areas of Louny, Kladno and Rakovnik districts.

Registrace / Registration:
1994

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

CHMELOVE POLYFENOLY
celkové polyfenoly (% hm.)
xanthohumol (% hm.)
DMX (% hm.)

CHMELOVE SILICE

obsah silic (g/100g)
isobutylisobutyrat (% rel.)
a+p - pinen (% rel.)

myrcen (% rel.)

2 — methylbutylisobutyrat (% rel.)
limonen (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undekanon (% rel.)
metyl — 4 — decenoét (% rel.)
B - karyofylen (% rel.)

B —farnesen (% rel.)

a - humulen (% rel.)

a+p - selinen (% rel.)

18-25
6,0-9,0
3,0-5,5
1,6-2,3

22 -27

43 -48

3,5-5,0
0,4-0,6
0,08-0,16

1,2-2,0
0,03-0,13
0,5-0,8
40-55
0,20-0,50
0,10-0,15
0,2-0,3
0,10-0,25
0,5-1,0
1,0-1,5
9-14
<1,0
25-40
1-2

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+p - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

B — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

)

a+p - selinene (% rel.




AROMA:
Aroma hldvek je pfijemné chmelové.

HLAVKA:

Chmelové hldvky jsou dlouze vejcité az protdhlé, stredné
husté nasazené. Primérnd hmotnost 100 hldvek je v rozpéti
15-17 g. Vifeténko je pravidelné, dlouhé 18-23 mm.

SKLADOVATELNOST: dobrd

PIVOVARSKE POUZITI:
Bor je horkd odrida, ,dual purpose” pro druhé chmelent.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Mild and pleasant hoppy aroma.

CONE:

Long egg-shaped to elongate of medium density. Average
weight of 100 cones amounts to 15-17 g. Rachis is regular,
18-23 mm long.

STORAGEABILITY: good
BREWING UTILIZATION:

Bor as a bitter cultivar ,,dual purpose” is recommended for
the second hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS

11:21 isobutylisobutyrat

12:41 a-pinen

15:33 B - pinen

16:33 myrcen 123
18:06 2 - methylbutylisobutyrat 3
18:38 methylheptanoat 9=
19:06 limonen 3
23:36 2 - nonanon e
24:15 linalool 3
2603  methyloctanoat o]
31:06 2 - dekanon B
33:27 methylnonanoat 8
35:24 geraniol g 3
38:30 2 - undekanon s 73
39:36 methyl - 4 — decenoat s 4
39:57 methyldeka - 4,8 - dienoét I 6]
40:42 methyldekanoat £ 7
44:27 a - kopaen 2 53
47:36 B - karyofylen B
48:27 trans — a - bergamoten a3
49:54 B - farnesen B
50:18 a-humulen 3]
52:15 B - selinen 3
52:24 2 - tridekanon 2]
52:39 a-selinen B
53:39 y - kadinen 14
54:00 & - kadinen B “
58:00 karyofylenepoxid o— y T | 4 i g

<)
a
-
OA
o
a
N
o

59:45 humulenepoxid Il
64:15 2 - pentadekanon

T f
30 35 40 45 50
Time (min)
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Piivod/ Origin:

Premiant byl ziskdn vybérem z hybridniho potomstva kii-
Zenim inzuchtni linie Zateckého poloraného cerveridku a
dalsiho slechtitelského materidlu. Ndzev ziskal podle tradic-
niho ceského dvandctistupriového piva ,Premium’, pro néz
Jje typickd vysokd plnost chuti, silny iz a vyraznd chmelovd
horkost.

Selection from hybrid progenies of Saaz inzucht line and
other breeding material. It was named after traditional
Czech lager “Premium” because of its typical high fullness of
taste, strong flavor and distinctive hop bitterness.

Registrace / Registration:
1996

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

CHMELOVE POLYFENOLY
celkové polyfenoly (% hm.)
xanthohumol (% hm.)
DMX (% hm.)

CHMELOVE SILICE

obsah silic (g/1009g)
isobutylisobutyrat (% rel.)
a+p - pinen (% rel.)

myrcen (% rel.)

2 — methylbutylisobutyrat (% rel.)
limonen (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 — undekanon (% rel.)
metyl — 4 — decenoét (% rel.)
3 - karyofylen (% rel.)

3 —farnesen (% rel.)

a - humulen (% rel.)

a+p - selinen (% rel.)

19-25
7,0-10,0
3,5-5,5
1,7-2,3
18-23
39-44

4,0-5,0
0,3-0,5
0,07 -0,15

1,0-2,0
0,1-0,2
0,4-0,7
30-45
0,2-0,5
0,08-0,14
0,4-0,7
0,02-0,10
0,5-1,5
1,3-1,8
9-13
1-3
25-40
1-2

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+pB - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

(3 — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

a+p - selinene (% rel.)



AROMA:
Aroma hldvek je prijemné chmelové.

HLAVKA:

Chmelové hldvky jsou dlouze vejcité, stredné az husté na-
sazené. Primérnd hmotnost 100 hldvek je 14-18 g. Vietén-
ko je pravidelné, dlouhé 16-22 mm.

SKLADOVATELNOST: dobrd
PIVOVARSKE POUZITI:

Premiant je horkd odrida, ,dual purpose” pro druhé chme-
leni.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Mild and pleasant hoppy aroma.

CONE:

Long egg-shaped of medium or high density. Average
weight of 100 cones amounts to 14-18 g. Rachis is regular,
16-22 mm long.

STORAGEABILITY: good

BREWING UTILIZATION:
Bor as a bitter cultivar ,,dual purpose” is recommended for
the second hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA
Ovocna

Fruity
15

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

11:21 isobutylisobutyrat

12:41 a-pinen

15:33 B - pinen

16:33 myrcen 123
18:06 2 - methylbutylisobutyrat 3
18:38 methylheptanoat g0
19:06 limonen 3
23:36 2 - nonanon ] 05
24:15 linalool B
26:03 methyloctanoat o]
31:06 2 - dekanon B
33:27 methylnonanoat 8
35:24 geraniol =
38:30 2 - undekanon s 73
39:36 methyl - 4 - decenoét s 4
39:57 methyldeka - 4,8 - dienoét I 6]
40:42 methyldekanoat £ 7
44:27 a - kopaen 2 53
47:36 B - karyofylen B
48:27 trans — a - bergamoten i
49:54 B - farnesen B
50:18 a-humulen 3]
52:15 B - selinen 3
52:24 2 - tridekanon 23
52:39 a-selinen B
53:39 y - kadinen 13
54:00 & - kadinen 3
58:00 karyofylenepoxid 0ty B T

o
a
e
04
o
a

59:45 humulenepoxid Il
64:15 2 - pentadekanon

20

GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS

30 35 40 45 50 55 60 65 70 75
Time (min)
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Piivod/ Origin:

Rubin byl ziskdn vybérem z potomstva odrady Bor a samci
rostliny, kterd je nékolikandsobnym krizencem hybridniho
materidlu — Zateckého poloraného cerveridku a odriidy
Northern Brewer. Ndzev Rubin je ddn barvou révy.

Selection from hybrid progenies of Bor and a male plant,
which is a multiple hybrid of Saaz and Northern Brewer. Its
name derives from the color of the bine.

Registrace / Registration:
2007

CHMELOVE PRYSKYRICE
celkové pryskyfice (% hm.)
alfa kyseliny (% hm.)

beta kyseliny (% hm.)
pomér a/f

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

CHMELOVE POLYFENOLY
celkové polyfenoly (% hm.)
xanthohumol (% hm.)
DMX (% hm.)

CHMELOVE SILICE

obsah silic (g/1009g)
isobutylisobutyrat (% rel.)
a+p - pinen (% rel.)

myrcen (% rel.)

2 — methylbutylisobutyrat (% rel.)
limonen (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 — undekanon (% rel.)
metyl — 4 — decenoét (% rel.)
3 - karyofylen (% rel.)

3 —farnesen (% rel.)

a - humulen (% rel.)

a+p - selinen (% rel.)

22 -27

9,0-12,0

3,5-5,0
2,5-3,2
25-33
45 -52

3,0-4,5

0,45-0,75
0,05-0,10

1,0-2,0
0,2-0,4
0,5-1,0
30-45
0,6-1,4

0,15-0,20

0,3-0,5
0,4-0,7
0,2-0,6
1,0-1,5
7-10
<1,0
15-25
10-17

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+pB - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

(3 — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

a+p - selinene (% rel.)



AROMA:

Aroma chmelovych hldvek je korenité az hrubé korenité. Po
technické zralosti miiZe viiné vykazovat sirné stopy, coz je
zpusobeno vysokym obsahem silicnych sloZek selinend.

HLAVKA:

Chmelové hldvky jsou podlouhlé, stredné husté nasazené.
Prdmérnd hmotnost 100 hldvek je v rozmezi 14-18 g. Vie-
ténko je pravidelné, dlouhé 15-20 mm.

SKLADOVATELNOST: dobrd

PIVOVARSKE POUZITI:
Rubin je horkd odruda, ,dual purpose” pro druhé chmelen.

CHMELOVE VYROBKY:
pelety (granule)

AROMA:
Spicy aroma. After reaching technological ripeness sulphu-
reous traces may be obvious because of high contents of
selinenes.

CONE:
Elongate of high density. Average weight of 100 cones
amounts to 14-18 g. Rachis is regular, 15-20 mm long.

STORAGEABILITY: good
BREWING UTILIZATION:
Rubin as a bitter cultivar ,dual purpose” is recommended

for the second hopping.

HOP PRODUCTS:
pellets (granules)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
2

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

11:21 isobutylisobutyrat

12:41 a - pinen

15:33 B - pinen

16:33 myrcen

18:06 2 - methylbutylisobutyrat
18:38 methylheptanoat

o
N
Ll

o
e
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19:06 limonen
23:36 2 -nonanon 10
24:15 linalool

26:03 methyloctanoat

31:06 2 - dekanon

33:27 methylnonanoat

35:24 geraniol

38:30 2 - undekanon

39:36 methyl - 4 - decenoat
39:57 methyldeka - 4,8 - dienoat
40:42 methyldekanoat

44:27 a - kopaen

47:36 B - karyofylen

o0 ~N ] ©

Relative Abundance

]

48:27 trans — a - bergamoten 4
49:54 B - farnesen
50:18 a-humulen

[

52:15 B - selinen

52:24 2 - tridekanon
52:39 a-selinen

53:39 y - kadinen
54:00 & - kadinen
58:00 karyofylenepoxid
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Piivod/ Origin:

Agnus byl ziskdn vybérem z hybridniho potomstva, které
md v plvodu odridy Slddek, Bor, Zatecky polorany cerve-
ndk, Northern Brewer, Fuggle a dalsi slechtitelsky materidl.
Tato odrdda byla pojmenovdna na pocest vyznamného
ceského Slechtitele chmele Berdnka, volné preloZeno do la-
tiny ,Agnus”

Selection from hybrid progenies of Bor, Slddek, Saaz, Nor-
thern Brewer, Fuggle and other breeding material. Its name
derives from Czech hop breeder dr. Berdnek (Agnus in La-
tin).

Registrace / Registration:
2001

CHMELOVE PRYSKYRICE HOP RESINS
celkové pryskyfice (% hm.) 26 -32 total resins (% w/w)
alfa kyseliny (% hm.) 9,0-12,0 alpha acids (% w/w)
beta kyseliny (% hm.) 4,0-6,5 beta acids (% w/w)
pomér a/f 1,9-2,6 ratio alpha/beta
kohumulon (% rel.) 29-38 cohumulone (% of alpha acids)
kolupulon (% rel.) 51-59 colupulone (% of beta acids)
TE—
CHMELOVE POLYFENOLY HOP POLYPHENOLS
celkové polyfenoly (% hm.) 4,0-5,5 total polyphenols (% w/w)
xanthohumol (% hm.) 0,7-1,1 xanthohumol (% w/w)
DMX (% hm.) 0,10-0,20 DMX (% w/w)
CHMELOVE SILICE ESSENTIAL OILS
obsabh silic (g/100g) 2,0-3,0 total oil (grams of oil per 100 grams)
isobutylisobutyrat (% rel.) 0,05-0,15 isobutyliosbutyrate (% rel.)
a+p - pinen (% rel.) 0,6-1,2 a+pB - pinene (% rel.)
myrcen (% rel.) 40 -55 myrcene (% rel.)
2 — methylbutylisobutyrat (% rel.) 0,5-1,0 2 — methylbutylisobutyrate (% rel.)
limonen (% rel.) 0,15-0,30 limonene (% rel.)
linalool (% rel.) 0,3-0,5 linalool (% rel.)
geraniol (% rel.) 0,3-0,6 geraniol (% rel.)
2 —undekanon (% rel.) 0,3-0,7 2 —undecanone (% rel.)
metyl — 4 — decenodt (% rel.) 1,0-1,8 methyl — 4 — decenaote (% rel.)
B - karyofylen (% rel.) 9-15 B — caryophyllene (% rel.)
B - farnesen (% rel.) <1,0 B - farnesene (% rel.)
a - humulen (% rel.) 15-25 a - humulene (% rel.)
a+p - selinen (% rel.) 1-3 a+p - selinene (% rel.)




AROMA:
Aroma hldvek md vysokou intenzitu, je chmelové az kore-
nité.

HLAVKA:

Chmelové hldvky jsou vejcité, v apikdini &dsti Spicaté, na-
sazeni je ridké azZ stredné husté. Primérnd hmotnost 100
hldvek je v rozmezi 19-24 g. Vfeténko je pravidelné, dlouhé
15-18 mm. Pro Agnus je typickd vysokd tézkost.

SKLADOVATELNOST: méné vyhovujici
PIVOVARSKE POUZITI:

Agnus je horkd odrida, ,dual purpose” pro prvni a druhé
chmeleni.

CHMELOVE VYROBKY:
pelety (granule), extrakty (alkoholovy, CO, )

AROMA:
Hoppy to spicy aroma of high intensity.

CONE:

Egg-shaped, pointed at the apical part of low to medium
density. Average weight of 100 cones amounts to 19-24 g.
Rachis is regular, 15-18 mm long. High weight of cones is
typical for this variety.

STORAGEABILITY: poor to fair
BREWING UTILIZATION:
Agnus as a bitter cultivar ,dual purpose” is recommended

for the first and the second hopping.

HOP PRODUCTS:
pellets (granules), extracts (ethanol, CO,)

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
2

Kvétinova
Floral

Kofenéna
Spicy

Citronova
Citrusy

Bylinna
Herbal

11:21

isobutylisobutyrat

GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS

12:41 a - pinen

15:33 B - pinen

16:33 myrcen 123
18:06 2 - methylbutylisobutyrat 3
18:38 methylheptanoat 992
19:06 limonen 3
23:36 2 -nonanon 1 05
24:15 linalool 7
26:03 methyloctanoat o]
31:06 2 - dekanon B
33:27 methylnonanoat 8]
35:24 geraniol g
38:30 2 - undekanon s 73
39:36 methyl - 4 — decenoat 5 3
39:57 methyldeka — 4,8 — dienoat I 6]
40:42 methyldekanoat £ 7
44:27 a - kopaen 2 53
47:36 B - karyofylen B
48:27 trans — a - bergamoten 2]
49:54 B - farnesen B
50:18 a-humulen 3]
52:15 B - selinen 3
52:24 2 - tridekanon 27
52:39 a-selinen B
53:39 y - kadinen 14
54:00 & - kadinen B
58:00 karyofylenepoxid o . - ‘A " l‘ . 1‘ ‘H -
59:45 humulenepoxid Il (6] 5 10 15 20

64:15 2 - pentadekanon

40
Time (min)
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Piivod / Origin:

Vital byl ziskdn vybérem z potomstva F1 generace po ma-
tecné odrideé Agnus a z rozpracovaného slechtitelského
materidlu. Je vysledkem slechténi chmele pro farmaceu-
tické a biomedicindlni ucely, vykazuje vysoky obsah xan-
thohumolu a desmethylxanthohumolu, které maji pfiznivy
vliv na lidské zdravi. Z tohoto divodu byl zvolen ndzev Vital
jako ,zdravi".

Selection from the progeny of F1 generation after mother
plant Agnus and other breeding material. It is the result of
hop breeding aimed at pharmaceutical and biomedical
purposes. It shows high contents of xanthohumol and DMX,
which have good effect at human health. Therefore the
name Vital ,healthy”

Registrace / Registration:
2008

CHMELOVE PRYSKYRICE

celkové pryskyfice (% hm.) 25-30
alfa kyseliny (% hm.) 12,0-16,0
beta kyseliny (% hm.) 6,0-10,0
pomér o/ 1,6 -2,1
kohumulon (% rel.) 21-26
kolupulon (% rel.) 45 -50

CHMELOVE POLYFENOLY

celkové polyfenoly (% hm.) 3,5-4,5
xanthohumol (% hm.) 0,7-1,0
DMX (% hm.) 0,25-0,40

CHMELOVE SILICE

obsah silic (g/1009g) 1,5-2,5
isobutylisobutyrat (% rel.) 0,1-0,2
a+p - pinen (% rel.) 0,6-1,0
myrcen (% rel.) 40-60
2 — methylbutylisobutyrat (% rel.) 04-1,0
limonen (% rel.) 0,15-0,25
linalool (% rel.) 0,5-0,9
geraniol (% rel.) 0,1-0,3
2 — undekanon (% rel.) 1,0-2,5
metyl — 4 — decenoét (% rel.) 1,5-3,0
B - karyofylen (% rel.) 5-8

B - farnesen (% rel.) 1-3

a - humulen (% rel.) 2-5

a+p - selinen (% rel.) 7-15

HOP RESINS

total resins (% w/w)

alpha acids (% w/w)

beta acids (% w/w)

ratio alpha/beta

cohumulone (% of alpha acids)
colupulone (% of beta acids)

HOP POLYPHENOLS
total polyphenols (% w/w)
xanthohumol (% w/w)
DMX (% w/w)

ESSENTIAL OILS

total oil (grams of oil per 100 grams)
isobutyliosbutyrate (% rel.)

a+pB - pinene (% rel.)

myrcene (% rel.)

2 — methylbutylisobutyrate (% rel.)
limonene (% rel.)

linalool (% rel.)

geraniol (% rel.)

2 —undecanone (% rel.)

methyl — 4 — decenaote (% rel.)

(3 — caryophyllene (% rel.)

B —farnesene (% rel.)

a - humulene (% rel.)

a+p - selinene (% rel.)



AROMA:
Aroma chmelovych hldvek je korenité, chmelové.

HLAVKA:

Chmelové hldvky jsou podlouhlé, v apikdlni dsti Spicaté,
fidce az stiedné husté nasazené. Primérnd hmotnost 100
hldvek je v rozmezi 19-26 g. Vieténko je pravidelné, dlouhé
16-22 mm.

SKLADOVATELNOST: dobrd
PIVOVARSKE POUZITI:

Vital je horkd odrida, ,dual purpose” pro prvni a druhé
chmeleni.

CHMELOVE VYROBKY:
pelety (granule), extrakty (alkoholovy, CO, )

AROMA:
Hoppy to spicy aroma.

CONE:

Elongated, pointed at the apical part of low to medium
density. Average weight of 100 cones amounts to 19-26 g.
Rachis is regular, 16-22 mm long.

STORAGEABILITY: good

BREWING UTILIZATION:
Vital as a bitter cultivar ,dual purpose” is recommended for
the first and the second hopping.

HOP PRODUCTS:
pellets (granules), extracts (ethanol, CO, )

CHARAKTER CHMELOVEHO AROMA
CHARACTER OF HOP AROMA

Ovocna
Fruity
2

Kvétinova
Floral

Kofenéna
Spicy

Bylinna Citronova
Herbal Citrusy

:;i: :°b;:‘>::°butyfé‘ GC CHROMATOGRAM SILIC / GAS CHROMATOGRAM OF ESSENTIAL OILS
15:33 B - pinen _

16:33 myrcen 12

18:06 2 - methylbutylisobutyrat 3

18:38 methylheptanoat 11

19:06 limonen 3

23:36 2 - nonanon 104

24:15 linalool J

26:03 methyloctanoat o

31:06 2 - dekanon |

33:27 methylnonanoat 8|

35:24 geraniol 8 |

38:30 2 - undekanon s 74

39:36 methyl - 4 - decenoat g5 3

39:57 methyldeka - 4,8 - dienoét I 6

40:42 methyldekanoat £ 7

44:27 a - kopaen 2 s

47:36 B - karyofylen 3

48:27 trans — a - bergamoten a4

49:54 B - farnesen |

50:18 a-humulen 3]

52:15 B -selinen ]

52:24 2 - tridekanon 2]

52:39 a-selinen 3

53:39 y - kadinen 14

54:00 & - kadinen ] t[ A

5800 karyofylenepoxid o] BIGRN L. L LU 4 MW L“u
59:45 humulenepoxid Il o 5 10 15 20 30 35 40 45 50 55 60 65 70 75

64:15 2 - pentadekanon

Time (min)




GENETICKA ANALYZA DNA / GENETIC DNA ANALYSIS
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Dlouholetou slechtitelskou ¢innosti a pre-
devsim zaméfenim na jemné aromatic-
ké chmele vykazuji ceské odridy vysokou
kvalitu aromatickych aspektd, které se vyu-
Zivaji pro vyrobu nejkvalitnéjsich piv. Ceské
odrudy chmele se tak staly zdrukou pivo-
varské kvality a svou kvalitu dokazuji jak
v Ceskych, tak i v zahraniénich pivovarech.
Za standard svétové pivovarské kvality je
u nds i ve svété povazovdn Zatecky polora-
ny Cervendk. Jednd se o velmi cennou suro-
vinu pro nejkvalitnéjsi piva. Vsechny ceské
odrudy chmele, které byly nové vyslech-
tény, maji ve svém piivodu prdvé Zatecky
polorany cervendk, a proto i tyto odrudy
vykazuji vyborné pivovarské vlastnosti.

V soucasné dobé disponuje ceské chmelar-
stvi vsemi typy chmelovych odrid, a to od
jemné aromatickych aZ po vysokoobsazné
chmele. Z hybridnich odrid se v pivovarech
nejvice uplatnuji odrady Slddek, Premiant
a Agnus. Svou kvalitu dokazuji Ceskym pi-
vovarum i odrudy Harmonie a Rubin. Od-
rada Vital byla vyslechténa predevsim pro
farmaceutické a biomedicindlni ucely. Vy-
soky obsah xanthohumolu a predevsim
desmethylxanthohumolu md priznivy vliv
na lidské zdravi. Odruda Kazbek se pro
svou specidlni vini zacind dobre uplat-
novat predevsim v minipivovarech a pro
vyrobu specidlnich piv. Nové odridy Saaz
Late a Bohemie, které byly registrovdny
v roce 2010, jsou ve stadiu ovérovacich
zkousek. Odruda Saaz Late dokazuje v pi-
vovarskych testech svou vysokou kvalitu,
kterd je srovnatelnd se Zateckym polora-
nym cervernidkem. Tyto odridy jsou dodd-
vdny jak v surové formé suchych hldvek,
tak i dle poZadavki v chmelovych produk-
tech typu PE 45, PE 90, CO,-extrakt nebo
ethanolovy extrakt.

Long breeding work aimed at fine aroma
hops results in high quality aroma aspects,
which are used to produce the best beer.
Czech hops are the security of the highest
brewing quality in many breweries all over
the world. Saaz hops are considered as the
standard of high brewing quality not only
in Czech Republic but in other countries as
well. Saaz hops are a very important raw
material for the best quality beer. All Czech
hop varieties, which have been developed
recently, have in their origin Saaz and the-
refore they show excellent brewing charac-
teristics.

At present Czech hop industry have avai-
lable all the types of hop cultivars from
fine aroma to bitter hops. Slddek, Premiant
and Agnus are the most frequently used
in breweries of the Czech hybrid varieties.
Good quality beer is made also from Har-
monie and Rubin, Vital has been developed
especially for pharmaceutical and bio-me-
dical purposes. High contents of xantho-
humol and particularly desmethylxantho-
humol (DMX) guarantee positive influence
on human health. Kazbek is used especial-
ly in microbreweries and for production of
special beers. New varieties Saaz Late and
Bohemie, which were released in 2010, are
in the stage of pilot tests. Saaz Late demon-
strates very good quality comparable with
Saaz. These varieties can be delivered in the
form of dry cones or as standard hop pro-
ducts PE 45, PE 90, CO,-extract or ethanol
extract.
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