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Bylo provedeno vyhodnoceni obsahu a- a -hofkych kyselin chmell ve sklizni 2010 v Ceské republice. Odbérni mapa zahrnula véechny
tfi péstebni oblasti — Zateckou (73,8 % ploch chmelnic v CR), Gstéckou oblast (12,5 %) a trSickou oblast (13,6 %). Zatecky polorany
Cervenak (ZPC) byl péstovan na 87,2 % skliznovych ploch chmelnic, Sladek na 5,2 %, Premiant na 5,5 % a Agnus na 2,7 % ploch).
Chmele byly analyzovany metodou EBC 7.7 (HPLC) a vSechny vysledky jsou vyjadfeny v % hm. v susiné. Primérna hodnota obsahu
a-kyselin odridy ZPC v Ceské republice byla HPLC = 3,0 % (Zatecka oblast 3,1 % , Ustécka oblast 3,1 %, trSicka oblast 2,5 %), obsah
B-kyselin byl 5,1 %. Hodnota a-kyselin byla 0 0,9 % hm.v susSiné nizSi v porovnani s rokem 2009 a 0 0,6 % hm. v su8iné niz&i v porovnani
s primérem za 17 let. Obsah - kyselin byl 0 0,3 % hm. v susiné vy$si v porovnani s rokem 2009 i dlouhodobym primérem. Primérna
hodnota obsahu a-kyselin odriidy Sladek v CR byla 7,3 %, obsah B-kyselin byl 6,4 %. Obsah a-kyselin byl srovnatelny se sklizni 2009
a0 0,6 % hm. v susiné vyssi v porovnani s primérem za minulych 6 let. Hodnota a-kyselin odridy Premiant byla 9,7 %, obsah B-kyselin
byl 6,8 %. Obsah a-kyselin byl 0 1,4 % hm. v susiné nizsi v porovnani se sklizni 2009 a srovnatelny s primérem za 6 let. Primérna
hodnota obsahu a-kyselin odridy Agnus byla 11,2 %, obsah B-kyselin byl 7,3 %. Hodnota a-kyselin byla 0 2,4 % hm. v susiné nizsi v po-
rovnani se sklizni 2009.

MikySka, A. — Jurkova, M.: The evaluation of a- and B-bitter acid contents of Czech and Moravian hops from the 2010 harvest.
Kvasny Prum. 57, 2011, No. 4, p. 82—-89.

The contents of a- and B-bitter acids from hops harvested in the Czech Republic in 2010 have been evaluated. The sampling was
done in all three growing areas — Zatec (73.8 % of the hop yard areas in the Czech Republic), Usték (12.5 %) and TrSice (13.6 %). The
Saaz variety (ZPC) was cultivated on 87.2 % of the harvest areas, the Sladek variety on 5.2 %, Premiant variety on 5.5 % and the Agnus
variety on 2.7 % of the harvest areas. The hops were analyzed in accordance with the Analytica-EBC, method 7.7 (HPLC) and all results
are given in weight % in dry matter (DM). The average value for a-acids in the Saaz variety in the Czech Republic was 3.0 % (in the
Zatec area 3.1 %, in the Utk area 3.1 % and in the TrSice area 2.5 %). The content of f-acids was 5.1 %. The content of a-acids was
0.9 % lower when compared to the year 2009 and 0.6 % lower when compared to the average of the last 17 years. The content of f3-
acids was 0.3 % higher when compared to the year 2009 and also to the long-term average. The average content of a-acids in the Sladek
variety in the Czech Republic was 7.3 % and the content of $-acids was 6.4 %. The content of a-acids was in agreement with the harvest
in 2009 and 0.6 % higher than the average of the last 6 years. The content of a-acids in the Premiant variety was 9.7 % and the content
of B-acids was 6.8 %. The content of a-acids was 1.4 % lower when compared to the harvest in 2009 and approximately the same when
compared to the average of the last 6 years. The content of a-acids in the Agnus variety was 11.2 % and the content of f3-acids was
7.3 %. The content of a-acids was 2.4 % lower when compared to the harvest in 2009.

Mikyska, A. — Jurkova, M.: Die Auswertung des a- und p-Bittersdurengehalts in den tschechischen und méhrischen Hopfen aus
der Ernte 2010. Kvasny Prum. 57, 2011, Nr. 4, S. 82—-89.

Es wurde die Auswertung des a- und p-Bittersdurengehalts in den tschechischen und méahrischen Hopfen aus der Ernte 2010 aus-
gefuhrt. Die Bezugskarte hat alle drei Anbaugebiete Zatecka (73,8 % der gesamten Hopfenanbauflache in der Tschechischen Republik,
Zatec = Saaz), Ustécka (12,5% der gesamten Hopfenanbauflache in der Tschechischen Republik, USték = Auscha), TrSicka (13,6% der
gesamten Hopfenanbauflache in der Tschechischen Republik, Trsice = Trschitz) bedeckt. Die Hopfensorte Zatecky polorany Gervernak
(ZPC = Saazer halbfriiher Rothopfen) wurde auf 87,2% der gesamten Hopfenabauflache in der Tschechischen Republik kultiviert. Weitere
Hopfensorten Sladek auf den 5,2%, Premiant auf den 5,5% und Agnus auf den 2,7% der gesamten Hopfenanbauflache kultiviert. Durch
die EBC Methode 7.7 (HPLC) wurden Hopfen analysiert, alle Ergebnisse werden in /%/ in der Trockenmasse ausgedriickt. Der durch-
schnittliche Wert des o-Bittersdurengehalts der Hopfensorte ZPC (Saazer halbfriiher Rothopfen) wurde in der Tschechischer Republik
HPLC = 3,0% (im Saazeranbaugebiet 3,1%, im Auschaanbaugebiet 3,1%, im Trschitzeranbaugebiet = 2,1%). Der Gehalt an g-Saure
wurde 5,1%. Im Vergleich mit dem Jahr 2009 wurde der Wert von a-Sauren im Jahr 2010 um 0,9% (Gew.) in der Trockenmasse niedriger
und im Vergleich mit dem durchschnittlichen Wert binnen letzten 17 Jahren um 0,6%(Gew.) in der Trockenmasse niedriger. Im Vergleich
mit dem Jahr 2009 und auch mit dem langjahrigen Durchschnittswert wurde der Gehalt an -Sauren um 0,3% (Gew.) in der Trockenmasse
héher. Der Durchschnittswert an a-Bittersdurengehalt wurde bei der Hopfensorte Sladek 7,3%, B-Sauren 6,4%. Der durchschnittliche
Wert der a-Sauren bei der Hopfensorte Sladek ist vergleichbar mit der Ernte 2009, im Vergleich mit dem durchschnittlichen Wert aus
den letzten sechs Jahren wurde um 0,6% (Gew.) in der Trockenmasse héher. Der Durchschnittswert des a-Bittersdurengehalts wurde
bei der Hopfensorte Premiant 9,7%, der Gehalt an 3-S&uren 6,8%. Im Vergleich mit der Ernte 2009 ist der Wert des a-S&urengehalts
bei dieser Hopfensorte um 1,4% (Gew.) in der Trockenmasse niedriger aber vergleichbar mit dem Durchschnitt von letzten sechs Jahren.
Der Durchschnittswert des a-Bittersdurensgehalts wurde bei der Hopfensorte Agnus 11,2%, der Gehalt an f-Séuren 7,3%. Im Vergleich
mit der Ernte 2009 ist der Wert des a-Saurengehalts bei dieser Hopfensorte um 2,4% (Gew.) in der Trockenmasse niedriger.

Kli¢ova slova: a-kyseliny, -kyseliny, sklizeri chmele, Zatecky chmel ~ Keywords: a-acids, -acids, hops harvest, Saaz hops

1 UVOD 1 INTRODUCTION

Hodnoceni kvality sklizné chmele se na VUPS provadi kazdoroéné The evaluation of the quality of the harvested hops at the Research
jiz od roku 1956. Analyzovany jsou vzorky odebirané v pribéhu celé  Institute of Brewing and Malting (RIBM) is carried out yearly and has
sklizné ze vSech tfi péstitelskych oblasti v Ceské republice. Jedna se  been done since 1956. The analyzed samples were collected during
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o odhad hodnot provedeny na zakladé analyzy 170-180 vzork(
chmele.

Od roku 2000 do roku 2007 byly samostatné hodnoceny chmele
ze standardni (ZPC-ST) a bezvirézni (ZPC-VF) sadby Zateckého po-
loraného Cervenaku. V soucasné praxi se vSak ukazuje, Ze vynosy
i obsah hotkych latek zaviseji vétsi mérou na stafi chmelové revy
nezli na typu sadby ZPC. Proto péstitelé i obchodnici chmelem upou-
§t&ji od rozliseni standardni a ozdravené sadby. Dle nasich vysledku
byly ve skliznich 2003 az 2007 primérné hodnoty obsahu a-horkych
kyselin u vzorkd ZPC-VF pouze 0 4-14 % rel. vy8Si v porovnani
s ZPC-ST [1]. V roce 2004 se na VUPS zahdjilo hodnoceni ¢eskych
hybridnich odrid Sladek a Premiant, jejichz produkce je pro tuzemské
pivovary vyznamna [2], a od roku 2009 je hodnocena i odrida Ag-
nus.

Sklizriova plocha chmelnic v CR v roce 2010 &inila 5210 ha. V za-
tecké oblasti to bylo 3899 ha, v ustécké 671 ha a v trSické 737 ha [3].
Majoritni odriidou stale zlistava Zatecky polorany &ervenak. Podle
Udajd Ustfedniho kontrolniho a zku$ebniho uUstavu zemédélského
v Zatci se v CR v roce 2010 péstoval na 87,4 % ploch. V nejvyznam-
chmelnic v CR oséazenych ZPC [4]. Minoritnimi odriidami z hlediska
ploch chmelnic jsou ¢eské hybridy Premiant (5,3 %), Sladek (5,3 %)
a Agnus (1,3 %).

V roce 2010 bylo v CR sklizeno rekordnich 7 771 t chmele, v Zatecké
oblasti sklizen ¢inila 5 620 t, v UStécké oblasti 902 t a v trSické 1 248 t.
Pramérny vynos byl 1,49 t/ha [5]. Hmotnost sklizeného chmele byla
0 17,45 % vy8Si nezli v roce 2008 (6 616 t).

Od roku 1993 jsou analyzy celého souboru vzorkl provadény vy-
soce specifickym stanovenim a- i B-horkych kyselin a jejich analogt
metodou HPLC podle EBC [6]. Jsou tedy k dispozici vysledky sedm-
néactiletého sledovani kvality chmele v CR touto metodou. Hodnoty
stanovené rdznymi metodami nejsou plné porovnatelné. Vysledek
konduktometrického stanoveni je zpravidla vy$si nezli vysledek ana-
lyzy metodou HPLC podle EBC, pfi konduktometrickém stanoveni se
totiz uplatruji i dalsi slozky chmelovych pryskyfic [7,8].

2 MATERIAL A METODY

Vzorky Cerstvé sklizeného, ususeného chmele byly ve spolupraci
s Chmelafskym institutem v Zatci a Chmelafstvim druzstvo Zatec
odebrany z partii dodavanych ¢eskymi a moravskymi péstiteli v pri-
béhu a tésné po ukonéeni sklizné. Provozné suSené partie chmele
byly vzorkovany, po shroméazdéni dil€ich kolekci byly vzorky transpor-
tovany na VUPS. Poget vzork( z jednotlivych péstebnich oblasti od-
povidal osazené plose chmelnic. Vybér péstebnich mist, obci byl vo-
len tak, aby prizkum plo$né pokryl celé péstitelské oblasti, zateckou,
ustéckou a trsickou. Ve sklizni 2010 bylo analyzovano 115 vzorkd Za-
teckého Cervenaku (83 — 16 — 16), 26 vzorkl odrady Sladek (15 —2
—9), 26 vzorkd odridy Premiant (15 — 5 — 6) a 6 vzorku odrlidy Agnus
(5—1-0).Vzorky byly po dodani neprodlené analyzovany. Cely sou-
bor vzorkd byl analyzovan na obsah a- i -hofkych kyselin a jejich
analogl metodou HPLC podle metodiky EBC (metoda 7.7.) [6]. Ob-
sah vody byl stanoven suSenim 5 g rozemletého vzorku pfi teploté
105 °C po dobu 60 minut.

3 VYSLEDKY A DISKUSE
3.1 Zatecky polorany &ervenak

3.1.1 Zatecka péstebni oblast

Vysledky analyz horkych latek uvadéné v tomto €lanku jsou vyja-
dfeny v % hmotnostnich v susiné. Vysledky statistického zpracovani
namérenych dat jsou uvedeny v tab. 1. Primérny obsah a-horkych
kyselin v testovanych vzorcich chmele z Zatecké oblasti ¢inil 3,08 %
(2,83 % v ptivodnim chmelu). Sklizer: byla v dlouhodobém horizontu
17 let podprimérna. Rozdil oproti dlouhodobému priméru ¢inil —
0,55 % (15,2 % rel.), oproti roku 2009, nadprimérné sklizni byl obsah
podstatné nizsi, 0 0,99 % (24,2 % rel.).

Pfehled obsahu a- a p-horkych kyselin ve skliznich za poslednich
17 let pfiblizuje tab. 2. Obsah a- i - kyselin ve skliznich za toto obdobi
se znac¢né lidil. Od maxima v roce 1996 obsah a-hofkych kyselin ve
chmelech v ramci Zatecké oblasti i celé CR postupné klesal do roku
1999. Sklizné v letech 2000 a 2001 pak byly relativné kvalitni, vyrazny
pokles byl zjistén v roce 2002 a 2003, sklizné 2004 a 2005 byly pra-

obsah a- kyselin vyrazné stoupal.

the course of the whole harvest from all three growing areas in the
Czech Republic. The values determined were based on the analysis
of 170-180 hop samples. o

The standard Saaz variety hops (ZPC-ST) and the virus-free
seedlings (ZPC-VF) were evaluated separately from the year 2000
to 2007. With current practice it resulted that the hop yields from the
Saaz variety and its content of bitter acids depends to a greater degree
on the age of the hop plant than on the type of seedlings. For this
reason the cultivators and hop merchants do not make any difference
between hops from a standard and a virus-free variety. According to
our results, for the harvests from 2003 to 2007, the average contents
of a- bitter acids in samples of ZPC-VF were only 4-14 % rel. higher
when compared to samples of ZPC-ST [1]. In 2004 the RIBM started
the evaluation of Czech hybrid hop varieties Sladek and Premiant
which are important for domestic breweries [2]. Since 2009 the Agnus
variety has also been evaluated.

In 2010 the hop yard areas in the Czech Republic amounted to
5210 ha. The Zatec area was spread over 3899 ha, the UsSték area
over 671 ha and the TrSice area over 737 ha [3]. The most important
variety is still the Saaz variety. According to the data published by the
Central Institute for Supervising and Testing in Agriculture in Zatec,
the Saaz variety was cultivated on 87.4 % of all hop yards in the
Czech Republic. In the most important area Zatec the Saaz variety
was cultivated on 74.8 % of the hop yards [4]. The Czech hybrid va-
rieties Premiant (cultivated on 5.3 % of the hop yards), Sladek (cul-
tivated on 5.3 % of the hop yards) and Agnus (cultivated on 1.3 % of
the hop yards) are from this point of view only minor varieties.

Inthe year 2010 a record yield of 7771 tons of hops were harvested.
In the Zatec area 5620 tons of hops were harvested, in the Usték
area 902 tons and in the TrSice area the yield amounted to 1248 tons.
The average yield was 1.49 tons/ha [5]. The yield was 17.5 % higher
than in the year 2008 (6616 tons).

Since 1993 the hop samples were analyzed by using a highly spe-
cific HPLC-method in accordance with Analytica-EBC for the deter-
mination of a- and p-bitter acids and their analogues [6]. Therefore,
results from 17 years of hop quality testing in the Czech Republic by
this method are available. The results obtained using other methods
are not fully comparable. The values obtained by conductometric
methods are generally higher than the values obtained by the HPLC
method accordance with Analytica-EBC. Specifically because the
conductometric determination also covers additional components of
the hop resins [7, 8].

2 MATERIAL AND METHODS

The samples of freshly harvested and dried hops were collected
in collaboration with the Hop Research Institute in Zatec and the com-
pany Chmelarstvi, druzstvo Zatec from batches supplied by Czech
and Moravian hop producers during the harvest or immediately after
the end of the harvest. The batches of hops dried in an industrial scale
were sampled and transported to the RIBM. The number of samples
corresponded to the harvest areas. The specific localities were se-
lected in a way that the survey covers all growing areas — Zatec, Uték
and TrSice. During the 2010 harvest a total of 115 samples of the
Saaz variety (83 — 16 — 16) were analyzed, in addition to a total of
26 samples of the Sladek variety (15 — 2 — 9), a total of 26 samples
of the Premiant variety (15 — 5 — 6) and a total of 6 samples of the
Agnus variety (5 — 1 — 0). The analyses were conducted immediately
after the delivery. The whole sample collection was analyzed using
the HPLC-method in accordance with Analytica-EBC (method 7.7)
for the determination of a- and B-bitter acids and their analogues [6].
The water content was determined by drying 5 g of milled sample at
a temperature of 105°C for 60 minutes.

3 RESULTS AND DISCUSSION
3.1 Saaz variety

3.1.1 Saaz variety — Growing area Zatec

All contents of bitter substances presented in this study are ex-
pressed as weight % in dry matter. The values obtained and their sta-
tistical evaluation are shown in Tab. 1. The average content of a-bitter
acids in the hop samples examined from the Zatec area was 3.08 %
and 2.83 % in “original hops” (average content for the last 17 years).
The crop was subnormal when compared to the average of the last
17 years. The difference from the long-term average was —0.55%
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Obr. 1 Frekvenéni rozdéleni obsahu a-hofkych kyselin vzorkd chmeld
odridy ZPC ve sklizni 2010 / Fig. 1 Distribution of a-bitter acids con-
tents of the Saaz variety in the year 2010

Sklizen byla dosti nevyrovnana, relativni smérodatna odchylka ob-
sahu a-horkych kyselin souboru vzork ZPC €inila 23,7 % (a-kyseliny
v intervalu 2,03 %-5,35 %). Frekvenéni rozdéleni obsahu a-kyselin
ukdzalo nejvétsi zastoupeni vzorkd v obsahové tfidé 2,5-3,0 % hm.
v susiné (39,8 %) a sousedicich tfidach, 2,0-2,5 % hm. v susiné
(20,5 %) a 3,0-3,5 % hm. v suiné (18,2 %). Ridky byl vyskyt chmelli
nad 4,0 % hm. v susiné (obr. 1).

(15.2 % rel.). In comparison to 2009 with an above standard crop the
content was considerably lower (0.99 % / 24.2 % rel.).

The crop was rather non-homogeneous. The relative standard de-
viation for the values of a-bitter acids in the Saaz variety samples
was 23.72 % and the single values varied from 2.03 % to0 5.35 %. The
statistical distribution of the a-acid contents showed that the majority
of the samples (39.8 %) contain 2.5 to 3.0 wt % dry a-acids. The ad-
jacent content group of 2.0 to 2.5 wt % dry a-acids contained 20.5 %
of the samples and the content group of 3.0 to 3.5 wt % dry a-acids
contained 18.2 % of the samples. Hops containing 4 wt % dry a-acids
were very rare (Fig. 1).

The average content of B-bitter acids of 5.23 % (4.81 % in “original
hops”) was 0.4 % (9.0 % rel.) higher than the long-term average and
0.3 % (6.3 % rel.) higher than the average value from the crop in
2009.The ratio a-/p-acids was 0.59.This value was considerably lower
when compared to the crop in 2009 (0.84) and also to the average
of the last 17 years (0.76).

Both the relative content of cohumulone in the total a-acids (23.9 %
rel.) and the relative content of colupulone in the total p-acids (39.6 %
rel.) were in the range typical for the Saaz variety and was about the
same when compared to the a long-term average of cohumulone
(25.0 % rel.) and colupulone (40.8 % rel.).

The average water contentin the samples tested (8.0%) was slightly
higher when compared to the long-term average of 7.5 %.

The overview of the a- and f-bitter acids contents in harvested
hops from the last 17 years is shown in Tab. 2. The contents of the
a- and p-bitter acids in this period differed considerably. Since the
peak values in 1996 the a- and B-bitter acid contents in hops from

Tab. 1 Obsah hotkych kyselin v odriidé ZPC ve sklizni 2010 v Zatecké oblasti / Bitter acid contents of the Saaz variety in the year 2010 from

the Zatec area

a-kyseliny / kohumulon / o-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : p-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Pramér / Average 3.08 23.85 0.59 5.23 39.62 8.00
Maximum 5.35 25.82 1.06 6.59 41.95 9.53
Minimum 2.03 21.69 0.43 4.43 37.20 6.54
SD 0.73 0.90 0.13 0.44 0.95 0.53
SD (% rel.) 23.72 3.78 21.85 8.45 2.41 6.62
Median 2.86 23.88 0.55 5.20 39.60 7.96

SD — smérodatna odchylka / standard deviation

Tab. 2 Obsah hotkych kyselin v odride ZPC’ve skliznich 1994—2010 v péstebnich oblastech / Bitter acids content of the Saaz variety in years
1994 to 2010 in the growing areas Zatec, Usték and Trsice

Zizt;/ag :rb;:st/ Zatecka Ustécka TrSicka
Rok / Year a-kyseliny / B-kyseliny/ a-kyseliny / B-kyseliny / a-kyseliny / B-kyseliny/
a-acids B-acids a-acids B-acids a-acids pB-acids

1994 2.7 3.6 2.0 3.4 2.3 3.7
1995 3.6 4.7 3.5 4.6 3.0 4.5
1996 5.1 4.8 4.4 4.6 4.8 5.2
1997 4.7 5.3 4.3 5.3 4.4 5.9
1998 41 5.2 3.4 55 3.4 4.8
1999 3.5 5.0 3.1 4.8 3.4 4.7
2000 4.0 5.6 4.2 5.7 41 5.4
2001 41 5.1 4.2 55 3.8 5.3
2002 3.2 5.0 3.3 5.1 2.3 4.3
2003 3.2 4.5 3.2 4.5 3.3 4.3
2004 3.9 4.4 3.5 4.2 4.5 5.4
2005 3.6 4.8 3.7 5.2 3.7 46
2006 2.3 4.3 2.2 4.3 2.4 3.7
2007 2.9 4.6 3.1 4.7 2.5 4.2
2008 3.8 4.6 3.8 4.9 3.3 4.5
2009 41 4.9 3.7 4.7 3.6 4.6
2010 3.1 5.2 3.1 4.8 2.5 4.5

Pramér / Average 3.6 4.8 34 4.8 34 4.7
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Primérny obsah p-hotkych kyselin ve vysi 5,23 % (4,81 % v pu-
vodnim chmelu) byl 0 0,4 % hm. v susiné (9,0 % rel.) vy8Si nezli dlou-
hodoby priméra 00,3 % hm. v susiné (6,3 % rel.) vy$Si oproti primér-
né hodnoté sklizné 2009. Pomér a- a p-kyselin 0,59 byl v porovnani
se sklizni 2009 (0,84) i s primérem za 17 let (0,76) markantné nizsi.

Relativni obsah kohumulonu v celkovych a-kyselinach 23,9 % i re-
lativni obsah kolupulonu v celkovych p-kyselinach 39,6 % se nachazel
v rozmezi typickém pro Zatecky polorany ¢ervenak a od dlouhodo-
bych prdmérl se prakticky nelisil (relativni obsah kohumulonu 25,0 %,
relativni obsah kolupulonu 40,8 %).

Obsah vody v odebranych vzorcich byl v priméru 8,0 % a byl oproti
dlouhodobému priiméru mirné vyssi (7,5 %).

3.1.2 Ustécka péstebni oblast

Primérny obsah a-hofkych kyselin chmell z ustécké oblasti ¢inil
3,05 % hm. v susiné (2,82 % v ptvodnim chmelu) (tab. 3). Sklizen
byla nevyrovnana, relativni smérodatna odchylka obsahu a-horkych
kyselin souboru vzorkdl chmele byla 30,5 % (a-kyseliny v intervalu
2,02 %—5,49 %).V souboru vzorkl se vyskytly chmele z bezviroznich
klond s vysokym obsahem a-hofkych kyselin a sou¢asné nizkym ob-
sahem f-horkych kyselin. Primérna hodnota a-horkych kyselin byla
00,39 % (11,3 % rel.) nizSi oproti priméru za 17 let nami provadéného
sledovani a 0 0,62 % (17,7 % rel.) nizSi oproti roku 2009 (tab. 2).

Obsah B-hofkych kyselin chmelli byl 4,77 % (4,41 % v pivodnim
chmelu) a byl prakticky shodny s primérem pro tuto oblast za 17 let
i ve sklizni 2008 (4,81 % respektive 4,77 %). Pomér a- a p-horkych
kyselin 0,65 byl rovnéz shodny s dlouhodobym prdmérem pro oblast
(0,67).

Relativni obsah kohumulonu v celkovych a-kyselinach (24,5 %)
i relativni obsah kolupulonu v celkovych p-kyselinach (40,5 %) byl
prakticky shodny s dlouhodobymi priiméry pro tuto oblast (24,2 %,
resp. 40,3 %).

Obsah vody v odebranych vzorcich byl v priméru 7,6 %.

3.1.3 Trsicka péstebni oblast

Primérny obsah a-hofkych kyselin chmelu z trSické oblasti ¢inil
2,49 % (2,27 % v ptvodnim chmelu) (tab. 4). Sklizen byla relativné
vyrovnana, relativni smérodatna odchylka obsahu a-horkych kyselin
souboru vzorkll chmele byla 18,5 % (a-kyseliny v intervalu 1,85 % —
3,67 %). Hodnota je vyrazné, o 0,88 % (26,1 % rel.) nizsi oproti pri-
méru za 17 leta o 1,14 % (31,4 % rel.) niz8i oproti roku 2009 (tab. 2).

Obsah B-hofkych kyselin chmel(i byl 4,54 % (4,14 % v pivodnim
chmelu) a je 0 0,1 % niz8i neZli primér za poslednich 17 let a prak-

the Zatec area gradually decreased until the year 1999. The harvests
in the years 2000 and 2001 were of relative good quality. A distinct
drop occurred in 2002 and 2003. The hops harvested in years 2004
and 2005 were average and the lowest contents of bitter acids were
reached in 2006. Since that year the contents of a-acids increased
significantly.

3.1.2 Saaz variety — Growing area Usték

The average content of a-bitter acids in hop samples from the Usték
area was 3.05 % and 2.82 % in “original hops” (Tab. 3). The crop was
rather non-homogeneous. The relative standard deviation for the val-
ues of a-bitter acids in this group of samples was 30.5 % and the
single values varied from 2.02 % to 5.49 %. The group included some
virus-free hop samples with high contents of a-acids and currently
low contents of B-bitter acids. The average value for a-bitter acids was
0.39 % (11.3 % rel.) lower than the average for the last 17 years of
monitoring and 0.62 % (17.7 % rel.) lower than in 2009 (Tab. 2).

The content of p-bitter acids of 4.77 % (4.41 % in “original hops”)
was virtually the same as the average for the last 17 years in this
area (4.81 %) and the average of the 2009 crop (4.77 %). The ratio
a-/B-acids was 0.65. This value was also in agreement with the long-
term average (0.67) for this area.

Both the relative content of cohumulone in the total a-acids (24.5 %
rel.) and the relative content of colupulone in the total $-acids (40.5 %
rel.) were virtually identical to the long-term average values for this
area (24.2 % rel. and 40.3 % rel.).

The average water content in the samples tested was 7.6 %.

3.1.3 Saaz variety — Growing area Trsice

The average content of a-bitter acids in hop samples from the TrSice
area was 2.49 % and 2.27 % in “original hops” (Tab. 4). The crop was
quite homogeneous. The relative standard deviation for the values of
a-bitter acids in this group of samples was 18.5 % and the single val-
ues for varied from 1.85 % to 3.75 %. The content of a-bitter acids
was considerably lower (0.88 % / 26.1 % rel.) than the average for
the last 17 years and 1.14 % (31.4 % rel.) lower than in 2009 (7ab. 2).

The content of p-bitter acids in hops was 4.54 % (4.14 % in “original
hops”). This value was lower by 0.1 % than the average for the last
17 years and virtually the same when compared to the crop in 2009
(4.54 %). The ratio a-/B-acids was 0.55. This value was slightly lower
than the long-term average of 0.67.

Both the relative content of cohumulone in the total a-acids (25.1 %
rel.) and the relative content of colupulone in the total B-acids

Tab. 3 Obsah hotkych kyselin v odridé ZPC ve sklizni 2010 v ustécké oblasti / Bitter acid contents of the Saaz variety in the year 2010 in

the Usték area

a-kyseliny / kohumulon / a-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : p-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Pramér / Average 3.05 24.54 0.65 4.77 40.53 7.61
Maximum 5.49 25.39 1.31 5.50 43.50 8.69
Minimum 2.02 23.88 0.46 3.79 39.34 5.80
SD 0.93 0.47 0.26 0.48 1.09 0.71
SD (% rel.) 30.49 1.90 40.01 10.13 2.69 9.33
Median 2.67 24.46 0.56 4.89 40.23 7.78

SD — smérodatna odchylka / standard deviation

Tab. 4 Obsah hotkych kyselin v odriidé ZPC ve sklizni 2010 v trSické oblasti / Bitter acid contents of the Saaz variety in the year 2010 in the

Trsice area

a-kyseliny / kohumulon / a-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : p-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Primeér / Average 2.49 25.13 0.55 4.54 40.39 8.83
Maximum 3.67 26.04 0.90 5.80 41.60 9.80
Minimum 1.85 23.77 0.44 3.93 39.07 7.90
SD 0.46 0.66 0.11 0.50 0.75 0.61
SD (% rel.) 18.45 2.64 19.38 10.92 1.87 6.86
Median 2.39 25.16 0.53 4.53 40.49 8.64

SD — smérodatné odchylka / standard deviation
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Obr. 2 Obsah hotkych kyselin v odriidé ZPC ve skliznich 1994-2010
v Ceské republice / Fig. 2 Bitter acid contents of the Saaz variety in
the years 1994 to 2010 in the Czech Republic

ticky shodny se sklizni 2009 (4,54 %). Pomér a- a f-horkych kyselin
0,55 je mirné niz8i nezli dlouhodoby primér (0,67).
Relativni obsah kohumulonu v celkovych a-kyselinach (25,1 %)
i relativni obsah kolupulonu v celkovych B-kyselinach (40,4 %) je
blizky dlouhodobym primérdm pro tuto oblast (25,4 % resp. 40,7 %).
Obsah vody v odebranych vzorcich byl v priméru 8,8 %.

3.1.4 Ceska republika celkem

Primérny obsah a-hofkych kyselin ve vzorcich chmele z celé
Ceské republiky ¢inil 2,99% (2,75 % v plvodnim chmelu) (tab. 5).
Relativni smérodatna odchylka od primérného obsahu a-horkych ky-
selin ¢inila 25,3 % (a-kyseliny v intervalu 1,85 %-5,49 %). Zjisténa
pramérna hodnota byla 0 0,94 % (23,9 % rel.) nizsi oproti roku 2009
a 0 0,63 % (17,4 % rel.) nizsi oproti priméru za poslednich 17 let.
Sklizer 2010 tak byla horsi oproti skliznim 2008 a 2009 i dlouhodo-
bému priiméru (obr. 2).

Statistické rozdéleni hodnot obsahu a-horkych kyselin ukazalo, ze
89 % vzorkl bylo ve trech tfidach 2,0-2,5 (24,5 % vzorkl), 2,5-3,0
(37,7 % vzorku) a 3,0-3,5 % (16,7 % vzork() (obr. 3). Vyrovnanost
obsahu a-hotkych kyselin byla obdobna sklizni 2009 a vyrovnang;si

Obr. 3 Frekvenéni rozdéleni obsahu a-horkych kyselin vzorkd chmell
odr(id Sladek a Premiant ve sklizni 2010 / Fig. 3 Distribution of
a-bitter acid contents of the Saaz variety in the year 2010

(40.4 % rel.) were very similar to the long-term average values for
this area (25.4 % rel. and 40.7 % rel.).
The average water content in the samples tested was 8.8 %.

3.1.4 Saaz variety — Total Czech Republic

The average content of a-bitter acids in hop samples from through-
out the Czech Republic was 2.99 % and 2.75 % in “original hops”
(Tab. 5). The relative standard deviation from the average value of the
a-bitter acid content was 25.3 % and the single values varied from
1.85 % t0 5.49 %. The average value was 0.94 % (23.9 % rel.) lower
than the average for 2009 and 0.63 % (17.4 % rel.) lower when com-
pared to the average for the last 17 years. Therefore, the 2010 harvest
was worse in comparison to harvests in 2008 and in 2009 and lower
than the average for the last 17 years (Fig. 2).

The statistical distribution of the values for a-acid contents showed
that 89 % of the samples lay in three groups; 24.5 % of the samples
were in the content group 2.0 to 2.5 %, 37.7 % of the samples were
in the content group 2.5 to 3.0% and 16.7 % of the samples were in
the content group 3.0 to 3.5% (Fig. 3) The homogeneity of the a-acid
contents was similar to the homogeneity from the 2009 crop and more

Tab. 5 Obsah hotkych kyselin v odridé ZPC ve sklizni 2010 v Ceské republice / Bitter acid contents of the Saaz variety in the year 2010 in

the Czech Republic

a-kyseliny / kohumulon / a-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : pB-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Pramér / Average 2.99 2412 0.59 5.07 39.85 8.07
Maximum 5.49 26.04 1.31 6.59 43.50 9.80
Minimum 1.85 21.69 0.43 3.79 37.20 5.80
SD 0.76 0.95 0.15 0.53 1.02 0.66
SD (% rel.) 25.29 3.94 25.87 10.38 2.56 8.18
Median 2.79 24.07 0.55 5.07 39.95 8.02

SD — smérodatna odchylka / standard deviation

Tab. 6 Obsah hotkych kyselin v odriidé Sladek ve sklizni 2010 v Ceské republice / Bitter acid contents of the Sladek variety in the year 2010
in the Czech Republic

a-kyseliny / kohumulon / a-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : p-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Pramér / Average 7.84 24.88 1.09 7.21 47.92 7.42
Maximum 9.03 26.70 1.32 7.92 50.26 8.09
Minimum 6.71 22.78 0.94 6.83 46.53 6.93
SD 0.85 1.39 0.14 0.42 1.41 0.46
SD (% rel.) 10.83 5.61 13.28 5.76 2.94 6.17
Median 8.15 25.10 1.03 6.94 47.50 7.38

SD — smérodatna odchylka / standard deviation




Hodnoceni obsahu a- a B-horkych kyselin ¢eskych a moravskych chmeli ze sklizné 2010

KVASNY PRUM.
57 /2011 (4)

37

Tab. 7 Obsah hotkych kyselin v odriidach Sladek a Premiant ve skliznich 1994-2010 v Ceské republice / Bitter acid contents of the Slddek
and Premiant varieties in the years 1994 to 2010 in the Czech Republic

Odrada / Variety Sladek Premiant
Rok / Year a-kyseliny / a-acids B-kyseliny / B-acids a-kyseliny / a-acids B-kyseliny / B-acids
2004 5.8 5.5 9.8 4.4
2005 6.8 71 9.0 5.3
2006 6.5 6.5 7.6 6.0
2007 - - - -
2008 6.6 6.1 10.2 4.8
2009 7.3 7.2 11.0 5.1
2010 7.3 6.4 9.7 5.9
Primér / Average 6.7 6.5 9.6 5.2

nezli ve sklizni 2008, kdy se ve tfech nejvyznamnéjSich obsahovych
tfidach nachéazelo pouze 60 % vzorku [9].

Pramérny obsah p-horkych kyselin 5,07 % (4,67 % v pivodnim
chmelu) byl 0 0,27 % (5,5 % rel.) vy$§i ve srovnani s rokem 2009
i oproti dlouhodobému priméru (4,78 %).

Pomér a- a p-hotkych kyselin 0,59 byl niz§i oproti dlouhodobému
praméru (0,76). Ve skliznich 2007 az 2009 byl zaznamenan postupny
narast hodnot a-horkych kyselin, ktery nebyl provazen odpovidajicim
narGstem obsahu p-horkych kyselin.

Relativni obsah kohumulonu v celkovych a-kyselinach (24,1 %)
i relativni obsah kolupulonu v celkovych B-kyselinach (39,9 %) se na-
chazel v rozmezi typickém pro Zatecky polorany ¢erveridk, hodnoty
byly blizké dlouhodobym primérdm (25, % resp. 40,7 %).

Obsah vody kolisal v rozmezi 5,8-9,8 %, v priméru ¢inil 8,1 %.

3.2 Ceské hybridni odrady

3.2.1 Sladek

Primérny obsah a-hofkych kyselin v testovanych chmelech od-
rady Sladek ¢inil 7,34 % (6,85 % v pavodnim chmelu). Primérny
obsah B-hofkych kyselin byl 6,41 % (5,97 % v plvodnim chmelu)
(tabulka 6). Odriida Sladek je ve VUPS sledovéana od roku 2004. Ve
sklizni 2007 nebylo hodnoceni hybridnich odrid Sladek a Premiant
provedeno z diivodu malého mnozstvi ziskanych vzork(. Kvalita sk-
lizné 2010 z pohledu obsahu a-hotkych kyselin byla nadprimérna,
hodnota byla v porovnani s primérem za poslednich 6 let vyssi
00,63 % (9,3 % rel.) a srovnatelna se sklizni 2009 (7,26 %). Obsah
f3-horkych kyselin byl shodny s dlouhodobym primérem, oproti sklizni
2009 byla hodnota nizsi o0 0,80 % (11,0 % rel.) (tab. 7).

Pro odridu Sladek je $lechtiteli, Chmelafskym institutem v Zatci
[10] uvadén typicky obsah a-horkych kyselin v rozmezi 5 az 8 % a ob-
sah B-horkych kyselin v rozmezi 6 az 9 %.

Obsah a-horkych kyselin byl dosti nevyrovnany, relativni sméro-
a-horkych kyselin byla 5,03 %, nejvyssi hodnota byla 12,03 %. Sta-
tistické rozdéleni hodnot obsahu a-hofkych kyselin ukazalo, ze 62 %
vzorku bylo ve dvou tfidach 5,0-6,0 (42,3 % vzork(l) a 6,0-7,0 (19,2 %
vzorkU) a 27 % vzorkud se nachézelo ve dvou tfidach v rozmezi 8-10 %
(obr. 3).

Pomér obsahu a-kyselin k obsahu p-kyselin 1,17 lezi v rozmezi
uvadéném Chmelafskym institutem v Zatci (0,70—1,30). Relativni ob-
sah kohumulonu v celkovych a-kyselinach ve vysi 27,9 % a relativni
obsah kolupulonu v celkovych p-kyselinach 50,0 % se rovnéz nacha-
zeji v rozmezi uvadéném pro tuto odrddu (kohumulon 25-31 % rel.,
kolupulon 45-51 % rel.), hodnoty byly v souladu s primérem za 6 let
(25,6% rel. resp. 49,3% rel.).

Obsah vody kolisal v rozmezi 5,3 az 8,7 %, v priméru &inil 6,8 %.

3.2.2 Premiant

Primérny obsah a-hofkych kyselin v testovanych chmelech od-
rady Premiant ¢inil 9,67 % (8,91 % v ptivodnim chmelu). Primérny
obsah B-hofkych kyselin 5,87 % (5,41 % v plivodnim chmelu)
(tab. 8). Prumérna hodnota obsahu a-horkych kyselin ve sklizni 2010
byla srovnatelna s primérem za 6 let (9,56 %), oproti sklizni 2009
byla hodnota nizsi 0 1,37 % (12,4 % rel.). Obsah B-horkych kyselin
byl 0 0,63 % (12,0 % rel.) vy$si oproti dlouhodobému priméru, oproti
sklizni 2009 byla hodnota vy3si 0 0,80 % (15,2 % rel.) (tab. 7).

Pro odriidu Premiant je Chmelafskym institutem v Zatci uvadén ty-
picky obsah a-horkych kyselin v rozmezi 8 az12 %, obsah f-horkych
kyselin 3 az 6 % [10] .

homogeneous than the crop in 2008. In that year only 60 % of all
samples lay in these three most important groups [9].

The average content of p-bitter acids of 5.07 % (4.67 % in “original
hops”) was higher by 0.27 % (5.5 % rel.) than in the year 2009 and
also higher when compared to the long-term average (4.78 %).

The ratio a-/p-acids was 0.59. This value was lower when compared
to the long-term average of 0.76. The hop crop in the years from 2007
to 2009 showed a gradual increase in the content of a-bitter acids
which was not accompanied by a corresponding increase in the con-
tent of p-bitter acids.

Both the relative content of cohumulone in the total a-acids (24.1 %
rel.) and the relative content of colupulone in the total 3-acids (39.9 %
rel.) were in the range typical for the Saaz variety and very similar to
the long-term average of cohumulone (25.0 % rel.) and colupulone
(40.7 % rel.).

The water content in samples tested varied in a range from 5.8 %
to 9.8 % with an average value of 8.1 %.

3.2 Czech hybrid varieties

3.2.1 Sladek Variety

The average content of a-bitter acids in the tested hop samples of
the Sladek variety was 7.34 % and 6.85 % in “original hops”. The av-
erage content of the p-bitter acids was 6.41 % (5.97 % in “original
hops”) (Tab.6). At the RIBM the Sladek variety has been tested since
the year 2004. Due to an insufficient number of samples the Sladek
and Premiant varieties were not examined in 2007. In terms of the
content of a-bitter acids the quality of the 2010 crop was subnormal.
The values were 0.63 % (9.3 % rel.) higher than the average for the
last 6 years and similar to the values from the year 2009 (7.26 %).
The content of p-bitter acids was in agreement with the long-term av-
erage and 0.80 % (11.0 % rel.) lower when compared to the crop in
2009 (Tab.7).

The cultivators of the Sladek variety, the Hop Research Institute in
Zatec [10], give a range of 5 to 8 % as typical for the a-bitter acid
content and range of 6 to 9% as typical for the B-bitter acid content.

The content of a-bitter acids was rather non-homogeneous. The
relative standard deviation from the average was 26.0 %. The values
ranged from 5.03 % to 12.03 %.

The statistical distribution of the values of a-acid contents showed
that 62 % of the samples lay placed in two groups; 42.3 % of the sam-
ples were in the content group of 5.0 to 6.0 %, 19.2 % of the samples
were in the content group of 6.0 to 7.0% and 27 % of the samples
lay in two other content groups of 8 to 10 % (Fig. 3). The ratio o-/f3-
acids was 1.17.This value was in agreement with the range presented
by the Hop Research Institute in Zatec (0.70 to 1.30%).

The relative content of cohumulone in the total a-acids of 27.9 %
rel. and the relative content of colupulone in the total $-acids of 50.0 %
rel. were also in the ranges given for this variety; for cohumulone val-
ues from 25 to 31 % rel. and for colupulone values from 45 to 51 %
rel. They were also in agreement with the average from the last 6
years (25.6 % rel. and 49.3 % rel.).

The water content varied in a range from 5.3 % to 8.7 % with an
average value of 6.8 %.

3.2.2 Premiant Variety

The average content of a-bitter acids in the tested hop samples of
the Premiant variety was 9.67 % and 8.91 % in “original hops”. The
average content of B-bitter acids was 5.87 % (5.41 % in “original
hops”) (Tab.8). The average value for the a-bitter acid content in the
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Kvalita chmelll Premiant z pohledu obsahu a-hotkych kyselin byla
relativné vyrovnana, relativni smérodatna odchylka ¢inila 19,9 %. Nej-
nota byla 5,76 %. Statistické rozdéleni hodnot obsahu a-hofkych ky-
selin ukazalo, Ze chmele byly pomérné rovnomérné rozdéleny v Sesti
tfidach od 7,0 do 13,0 % (obr. 3).

Pomér obsahu a-kyselin k obsahu p-kyselin 1,69 leZel na spodni
hranici rozmezi uvadéném Chmelafskym institutem v Zatci
(1,70-2,30). Relativni obsah kohumulonu v celkovych a-kyselinach
ve vysi 22,8 % i relativni obsah kolupulonu v celkovych p-kyselinach
42,3 % se nachazeji na horni hranici rozmezi uvadéném pro tuto od-
ridu (kohumulon 18-23 % rel., kolupulon 39-44 % rel).

Obsah vody byl v rozmezi 6,4 az 10,3 %, v praméru Cinil 7,8 %.

3.2.3 Agnus

Prdmérny obsah a-horkych kyselin v testovanych chmelech od-
rady Agnus ¢inil 11,15 % hm. v susiné (10,32 % v pavodnim
chmelu). Primérny obsah p-horkych kyselin 7,13 % hm. v susiné
(6,60 % hm. v pavodnim chmelu) (tab. 9). Tato vysokoobsazna od-
rida byla na VUPS hodnocena druhym rokem. Oproti sklizni 2009 byl
obsah a-hotkych kyselin niz8i 0 2,37 % (17,6 % rel.), obsah p-hofkych
kyselin byl vy$si 0 0,70 % (10,5 % rel.),

Pro odriidu Agnus je Chmelafskym institutem v Zatci uvadén ty-
picky obsah a-horkych kyselin v rozmezi 11 az 15 % hm. v suSing,
obsah p-horkych kyselin 5 az 8 % hm. v susiné [10].

Pomér obsahu a-kyselin k obsahu p-kyselin 1,57 lezel pod dolni
hranici rozmezi uvadéného CHI Zatec (1,90-2,60). Relativni obsah
kohumulonu v celkovych a-kyselinach ve vysi 37,6 % i relativni obsah
kolupulonu v celkovych B-kyselinach 59,7 % byl v rozmezi uvadéném
pro tuto odridu (kohumulon 29-38 % rel., kolupulon 51-59 % rel).

Obsah vody byl v rozmezi 6,49 az 7,51 %, v praméru ¢inil 7,13 %.

4 ZAVER

V roce 2010 byly v pribéhu chmelové sklizné nebo bezprostiedné
po jejim ukonéeni dle odbérni mapy odebrany vzorky Cerstvé sklize-
nych, ususenych chmelu a byly analyzovany na obsah a-horkych ky-
selin a B-hotkych kyselin véetné jejich analogl. Byly provedeny ka-
palinovou chromatografii podle Analytiky EBC (metoda 7.7). Bylo
zjisténo, ze primeérny obsah a-horkych kyselin ve chmelech nejvy-
znamnéjsi odrlidy, Zateckého Cervenaku, byl 2,99 % hmotnostnich
v susiné a byl nizsi oproti sklizni roku 2009 (23,9 % rel.) i priméru

2010 crop was similar to the average value from the last 6 years
(9.56 %) and 1.37 % (12.4 % rel.) lower when compared to values
from the year 2009. The content of p-bitter acids was higher than the
long-term average by 0.63 % (12.0 % rel.). In comparison to the 2009
crop the value was higher by 0.80 % (15.2 % rel.) (Tab. 7).

The Hop Research Institute in Zatec gives a range from 8 to 12 %
as a typical for the a-bitter acid content and a range from 3 to 6 %
as a typical for the p-bitter acid content in the Premiant variety [10].

In terms of the content of a-bitter acids the hop quality of the Pre-
miant variety was quite homogeneous. The relative standard deviation
was 19.9 %. The highest value for a-bitter acid content was 12.45 %
and the lowest value was 5.76 %. The statistical distribution for the
values of a-acid content showed that the hop samples were quite
equally divided in six groups with contents from 7.0 to 13.0 % (Fig. 3).

The ratio o-/p-acids was 1.69. This value was at the lower limit of
the values presented by the Hop Research Institute in Zatec (1.70 to
2.30%). The relative contents of cohumulone in the total a-bitter acids
(22.8 %) and of colupulone in the total p-bitter acid (42.3 %) lay at
the upper limits given for this variety; values for conumulone are 18
to 23 % rel. and values for colupulone are 39 to 44 % rel.

The water content varied in a range from 6.4 % to 10.3 % with an
average value of 7.8 %.

3.2.3 Agnus Variety

The average content of a-bitter acids in tested hop samples of the
Agnus variety was 11.15 % and 10.32 % in “original hops”. The av-
erage content of B-bitter acids was 7.13 % and 6.60 % in “original
hops” (Tab.9). This is already the second year that this variety with
a high content of bitter acids has been evaluated at the RIBM. In com-
parison to values for the year 2009 the o-bitter acid content was
2.37 % (17.6 % rel.) lower and the content of B-bitter acids was 0.70 %
(10.5 % rel.) higher. }

According to the Hop Research Institute in Zatec typical values for
the a-bitter acid for the Agnes variety range from 11 to 15 % whilst
typical values for the B-bitter acid content vary from 5 to 8 % [10].

The ratio a-/f-acids was 1.57. This value was below the limit value
for the range presented by the Hop Research Institute in Zatec (1.90
to 2.60 %). The relative contents of cohumulone in the total a-bitter
acids of 37.6 % and of colupulone in the total -bitter acid of 59.7 %
lay within the range specified for this variety; values for cohumulone
are 29 to 38 % rel. and for colupulone 51 to 59 % rel.

The water content varied in a range from 6.49 % to 7.51 % with an
average value of 7.13 %.

Tab. 8 Obsah hotkych kyselin v odriidé Premiant ve sklizni 2010 v Ceské republice / Bitter acid contents of the Premiant variety in the year

2010 in the Czech Republic

a-kyseliny / kohumulon / a-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : p-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Prameér / Average 11.04 18.90 2.22 5.05 41.96 7.56
Maximum 13.89 20.52 3.07 5.93 48.33 7.87
Minimum 8.59 17.51 1.81 3.76 39.48 7.19
SD 1.62 0.84 0.40 0.74 2.40 0.21
SD (% rel.) 14.71 4.45 17.97 14.63 5.72 2.77
Median 11.24 18.66 2.09 5.10 41.27 7.54

SD — smérodatné odchylka / standard deviation

Tab. 9 Obsah hotkych kyselin v odriidé Agnus ve sklizni 2010 v Ceské republice / Bitter acid contents of the Agnus variety in the year 2010

in the Czech Republic

a-kyseliny / kohumulon / a-kys. / a-acids B-kyseliny / kolupulon / vlaha / water
a-acids cohumulone : p-acids colupulone content
% hm./ % w % rel. B-kys. / p-acids % hm./ % w % rel. % hm./ % w
Pramér / Average 13.53 32.89 2.07 6.64 55.43 7.13
Maximum 16.65 35.85 2.66 7.85 57.88 7.51
Minimum 11.40 29.60 1.54 5.80 52.83 6.49
SD 2.06 2.16 0.44 0.73 1.84 0.37
SD (% rel.) 15.22 6.57 21.10 11.01 3.32 5.20
Median 13.04 33.23 1.96 6.55 55.61 7.20

SD — smérodatna odchylka / standard deviation
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zaminulych 17 let (17,4 % rel.). Obsah a-horkych kyselin ve chmelech
odridy Sladek ve sklizni 2010 byl srovnatelny se sklizni 2009, u od-
ridy Premiant ze sklizné 2010 byl pfiblizné o 12 % rel. nizsi oproti
sklizni 2009. Pomér obsahu a-kyselin k obsahu B-kyselin, relativni
obsah kohumulonu v celkovych a-kyselinach i relativni obsah kolu-
pulonu v celkovych fB-kyselinach byl v souladu s dlouhodobymi pru-
méry pro testované odrldy. Vysledky svédéi o zachovani charakte-
ristickych parametrd ¢eskych odriid chmele.

Podékovani
Tato prace byla podpofena grantem MSM6019369701 ,Vyzkum
sladarskych a pivovarskych surovin a technologii“.
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4 CONCLUSION

During or immediately after the harvest in the year 2010 samples
of freshly picked and subsequently dried hops were collected. They
were analyzed for the content of a- and p-bitter acids including their
analogues according to the HPLC-method 7.7 of Analytica-EBC. The
results showed that the average content of a-bitter acids in hops in
the most important variety in the Czech Republic — the Saaz variety
was 2.99 %. This value was lower when compared to the crop in 2009
(23.9 % rel.) and also to the average for the last 17 years (17.4 %
rel.). The content of a-bitter acids in hops from Sladek variety in the
year 2010 was in agreement with that from the 2009.crop. The hops
from the Premiant variety from the 2010 crop had approximately 12
% rel. lower content of a-bitter acids than the hops from the crop in
2009. The ratio a-/p-acids, the relative content of cohumulone in the
total a-bitter acids and the relative content of colupulone in the total
B-bitter acids were also in agreement with the long-term averages
found for the tested varieties. The results demonstrate the preserva-
tion of the typical characteristics of Czech hop varieties.
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