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This article presents the results of the harvest forecast of the a- and B-acid content of the Czech hop varieties in the 2017 harvest (194
samples in total). Hops were analyzed using EBC 7.7 (HPLC) method. The results are discussed in relation to the long-term averages,
structure of bitter acids analogs and stability of varietal character. The a-acid content of the Saaz variety (2.81% in dry matter) was 20%
rel. lower than the 25-year average, the content of a-acids in the varieties with a later maturity date, Sladek, Premiant, Agnus, Kazbek
and Saaz Late, was only slightly lower or comparable to the multi-annual averages. The ratio of a- and B-acids, the relative content of
cohumulone and the relative content of colupulone were consistent with long-term averages for the tested varieties. The harvest fore-
cast gives a timely information on the a-acids content of the harvest, the results were in good agreement with the results of the whole
harvested hops.

Mikys$ka, A., Jurkova, M., 2018: Hodnoceni obsahu a- a B-horkych kyselin ve sklizni éeskych chmelli v roce 2017. Kvasny Prum.
64(3): 122—130

V ¢lanku jsou prezentovany vysledky skliziové prognézy obsahu a- a B-kyselin ¢eskych odriid chmele ve sklizni 2017 (celkem 194
vzork(). Chmele byly analyzovany metodou EBC 7.7 (HPLC). Vysledky jsou diskutovany ve vztahu k dlouhodobym primeérdm, skladbé
analogu horkych kyselin a stabilité odrddovych znakd. Obsah a-kyselin odridy Zatecky polorany ervenak (2,81 % v susiné) byl o 20 %
rel. niz8i v porovnani s primérem za 25 let, obsah a-kyselin u odriid s pozdnéj§im terminem zralosti, Sladek, Premiant, Agnus, Kazbek
a Saaz Late, byl jen mirné nizS§i nebo srovnatelny s viceletymi prdméry. Pomér a-kyselin k B-kyselinam, relativni obsah kohumulonu
i relativni obsah kolupulonu byl v souladu s dlouhodobymi prliméry pro testované odridy. Sklizhova prognéza dava véasnou informaci

0 obsahu a-kyselin ve sklizni, vysledky byly v dobré shodé s vysledky skute¢nosti, hodnoceni vS§ech nakupnich vzorkd chmele.
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1 INTRODUCTION

This paper presents the evaluation of the harvest forecast for the
content of a- and B-bitter acids in significant Czech hop cultivars
from the 2017 harvest. The evaluation of the a- and B-bitter acids of
the harvested hops at the Research Institute of Brewing and Malting
(RIBM) is carried out yearly and has been done since 1950. The
analyzed samples were collected during the course of the whole har-
vest from all three growing areas in the Czech Republic. The values
are harvest prediction based on the analysis 180 — 190 hop samples.
Evaluation of the whole harvest, all of purchased parts of hops per-
forms Chmelafstvi druzstvo and Hop Research Institute both using
lead conductance value.

In 2004 the RIBM started the evaluation of other Czech hop varie-
ties Sladek and Premiant which are important for domestic breweries
(MikySka, 2010). The Agnus variety has also been evaluated since
2009, aroma variety Kazbek since 2014, and in 2015 started the as-
sessment of aroma variety Saaz Late, which was recommended by
the Research Institute of Brewing and Malting for production accord-
ing PGl Czech beer in 2013 (Miky$ka et al., 2013).

In 2017 the hop yard areas in the Czech Republic amounted to
4,945 ha which means an increase of 170 ha compare to 2016. The
Zatec area was spread over 3,815 ha, the Usték area 530 ha and the
TrSice area over 600 ha. The most important variety is still the Saaz
variety, it was cultivated on 87.3% of all hop yards in the Czech Re-
public in 2017. Other Czech varieties Sladek, Premiant, Agnus, Kaz-
bek and Saaz Late cultivated on 6.0%, 3.3%, 0.8%, 0.7% and 0.9%
of the hop yards, are from this point of view only minor varieties (Bar-
borka, 2018a).

In the year 2017 a yield of 6,797 tons of hops were harvested, the
yield in 2017 is 11.9% lower than in the year 2016 (7,712 tons). In the
Zatec area 5,116 tons of hops were harvested, in the USték area 816
tons and in the TrSice area the yield amounted to 864 tons. The aver-
age yield was 1.37 tons/ha (Barborka, 2018). Since 1994 the hop
samples were analyzed by using a highly specific HPLC-method in
accordance with Analytica-EBC for the determination of a- and (8- bit-
ter acids and their analogues (Analytica EBC, 1998). Therefore, re-
sults from 23 years of hop quality testing in the Czech Republic by
this method are available. The results obtained using different meth-
ods are not fully comparable. The values obtained by lead conduct-
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1 UVOD

V tomto &lanku je prezentovano vyhodnoceni skliziiové prognézy
obsahu a- a B-horkych kyselin v dllezitych ¢eskych odridach chmele
ze sklizné 2017. Hodnoceni obsahu hotkych kyselin ¢erstvé sklizené-
ho chmele se ve Vyzkumném Ustavu pivovarském a sladafskem
(VUPS) provadi od roku 1950. Analyzovany jsou vzorky odebirané
v pribéhu sklizné ze vSech tfi péstitelskych oblasti v CR dle odbérni
mapy. Hodnoty jsou predikci sklizné zalozenou na analyze 170-180
vzorkl chmele. Hodnoceni celé sklizng, vSech vykoupenych partii
chmele provadi Chmelafstvi druzstvo, Zatec a Chmelaisky institut
konduktometrickou metodou dle CSN 462520-15.

Od roku 2000 jsou samostatné hodnoceny chmele ze standardni
(ZPC-ST) a bezvirozni (ZPC- VF) sadby Zateckého poloraného &er-
veriaku. V roce 2004 se na VUPS zahdjilo i hodnoceni dalsich &es-
kych odrid Sladek a Premiant, jejichz produkce je pro tuzemské pi-
vovary vyznamna (MikySka, 2010). Hotk& odrlida Agnus je
hodnocena od roku 2009, aromaticka odriida Kazbek od roku 2014
a v roce 2015 bylo zahajeno hodnoceni aromatické odridy Saaz
Late, ktera byla v roce 2013 doporu¢ena Vyzkumnym Gstavem pivo-
varskym a sladaiskym pro vyrobu dle CHZO Ceské pivo (MikySka et
al., 2013).

V roce 2017 sklizriova plocha chmelnic v CR véetné vysazti éinila
4 945 ha, proti roku 2016 se plocha opét zvysila, ato 0 170 ha. V Za-
tecké oblasti skliziova plocha ¢inila 3 815 ha, v Ustecke 530 ha
a v Trsické 600 ha. Majoritni odridou stale z(istava Zatecky polorany
Cervenk, ktery se v CR v roce 2017 péstoval na 87,3 % ploch. Mino-
ritnimi odrlidami z hlediska ploch chmelnic byly starsi ¢eské odrdy
Sladek (6,0 %), Premiant (3,3 %), Agnus (0,8%) a nové odrddy
Kazbek (0,7 %) a Saaz Late (0,9 %) (Barborka, 2018a). V roce 2017
bylo sklizeno 6 797 tun, roénik 2017 je oproti silné nadprimernému
roku 2016 (7 712 tun) o 11,9 % nizSi. V Zateckeé oblasti bylo sklizeno
5116 tun chmele, v Ustécké oblasti 816 tun a v TrSické oblasti byl
vynos 864 tun. Primérny vynos byl 1,37 t/ha (Barborka, 2018).

Od roku 1994 jsou analyzy celého souboru vzork(l provadény vy-
soce specifickym stanovenim a- i -horkych kyselin a jejich analogu
metodou HPLC podle EBC (Analytica EBC, 1998). Jsou tedy k dis-
pozici vysledky sledovani kvallty chmele v CR touto metodou za dva-
cet tfi let. Hodnoty stanovené rlznymi metodami nejsou piné porov-
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ance method are generally higher than the values obtained by the
HPLC method accordance with Analytica EBC because the lead
conductance value also covers additional components of the hop
resins (Krofta et al., 2017).

2 MATERIAL AND METHODS

The samples of freshly harvested and dried hops were collected
in collaboration with the 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 selected in a way that the survey covers
all growing areas — Zatec, USték and Trdice. The analyses were
conducted immediately after the delivery. The whole sample collec-
tion was analyzed using the HPLC-method in accordance with An-
alytica-EBC (method 7.7) for the determination of a- and B- bitter
acids and their analogues (Analytica EBC, 1998). The water con-
tent was determined by drying 5g of milled sample at a temperature
of 105°C for 60 minutes.

3 RESULTS AND DISCUSSION
3.1 SAAZ variety

3.1.1 Growing are Zatec

All contents of bitter substances presented in this study are ex-
pressed as weight % in dry matter. The values obtained and their
statistical evaluations are shown in the Table 1. The average content
of a- bitter acids in the hop samples examined from the Zatec area
was 2.83% (2.57% in origin). This value was lower compared to the
long-term average of the last 25 years. The difference from the long-
term average was 0.74% (20.7% rel.). In comparison to 2016 the
content was lower in 0.55% (16.3% rel.).

The overview of the a- and B-bitter acids contents in harvested
over the last 25 years shows the Table 2. The a- and B-bitter acids
contents in the harvests during this period differed considerably.
Since the peak values in 1996 the content a-bitter acids in hops from
the growing area Zatec and the total Czech Republic declined until
the year 1999. The harvests in the years 2000 and 2001 were rela-
tively in the good quality, significant decrease was observed in 2002
and 2003.The hops harvested in the years 2004 and 2005 were av-
erage and the lowest values were reached in the harvest 2006. Since
that year, the contents of a-bitter acids in hops significantly in-
creased. In 2010 the fall was recorded, below-average harvest. In
the years 2011 and 2012 harvests were above average, while the
2013 harvest was slightly, the 2014 harvest markedly and harvest
2015 deeply below long-term average. In 2016, the harvest from this
point of view was slightly below average.

The harvest 2017 was rather unbalanced, the relative standard
deviation of a-bitter acids content in the whole set of samples (zrPC
ST and ZPC VF) was 23.9% (values a-bitter acids varied from 2.05%
to 5.15%). The statistical distribution of the a-acid contents (Fig. 1)
showed that the majority of the samples, more than 70% rel. was in
two content groups — a-bitter acids content 2.0 — 3.0% (25.6% rel.),
another 23% of the samples had a content in the range of 3.0-4.0%
by weight in dry matter.

natelné. Vysledek konduktometrického stanoveni je zpravidla vyssi
nezli vysledek analyzy metodou HPLC podle EBC, pfi konduktomet-
rickém stanoveni se totiz uplatriuji i dal$i slozky chmelovych prysky-
fic (Krofta et al., 2017).

2 MATERIAL A METODY

Vzorky Cerstvé sklizeného, ususeného chmele byly ve spolupraci
s Chmelafstvim druzstvo Zatec odebrany z partii dodavanych ¢esky-
mi a moravskymi péstiteli v prib&hu a tésné po ukoncéeni sklizné.
Provozné susené partie chmele byly vzorkovany, po shroméazdéni
dil¢ich kolekci byly vzorky transportovany na VUPS. Pocet vzorkd
z jednotlivych péstebnich oblasti odpovidal osazené ploSe chmelnic.
Vybér péstebnich mist a obci byl volen tak, aby prizkum plosné po-
kryl celé péstitelské oblasti. Vzorky byly po dodani neprodlené ana-
lyzovany. Cely soubor vzorkd byl analyzovan na obsah a- i B-hof-
kych kyselin a jejich analogli metodou HPLC podle metodiky EBC
(metoda 7.7.) (Analytica EBC, 1998). Obsah vody byl stanovovan
susenim 5g 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 této zpravé jsou vyjadre-
ny v % hmotnostnich v susiné. Vysledky statistického zpracovani
naméfenych dat jsou uvedeny v fab. 1. Primérny obsah a-hofkych
kyselin v testovanych vzorcich chmele ze Zatecké oblasti Cinil
2,83 % (2,57 % v puvodnim chmelu). Sklizeri byla v dlouhodobém
horizontu 25 let podpriimérna. Rozdil oproti dlouhodobému priméru
¢inil 0,74 % (20,7 % rel.), oproti roku 2017 byl obsah nizsii o 0,55 %
(16,3% rel.).

Prehled obsahu a- a B-horkych kyselin ve skliznich za poslednich
25 let pfiblizuje tab. 2. Obsah a- i 3- kyselin ve skliznich za toto ob-
dobi se znac¢ne lisil. Od maxima v roce 1996 obsah a-hotkych kyse-
lin ve chmelech v rdmci Zatecké oblasti i celé CR postupné klesal
do roku 1999. Sklizné v letech 2000 a 2001 pak byly relativné kvalit-
ni, vyrazny pokles byI zjiétén v roce 2002 a 2003, sklizné 2004
Od tohoto roku obsah a- kyselin vyrazné stoupal. V roce 2010 byI
zaznamenan propad, podprimérné sklizeri. V letech 2011 a 2012
byly sklizné nadprimérné, v roce 2013 byla hodnota mirné, v roce
2014 vyraznéji a v roce 2015 hluboko pod dlouhodobym primérem.
V roce 2016 byla sklizeri z tohoto pohledu mirné podprdmérna.

Sklizer 2017 byla dosti nevyrovnana, relativni smérodatna odchyl-
ka obsahu a-hotkych kyselin souboru vzorkii ZPC ST i VF d&inila
23,9 % (a-kyseliny v intervalu 2,05 % — 5,15 %). Frekvencni rozdéle-
ni obsahu a-kyselin (obr. 1) ukazuje, Ze nejvétsi zastoupeni, 70 %
vzorkll bylo rovhomérné zastoupeno ve dvou obsahovych tfidach
od 2,0 — 3,0% hm. v susiné, dalSich 23 % vzork({ mélo obsah v roz-
mezi 3,0 — 4,0% hm. v susSiné.

Primérny obsah B-hofkych kyselin ve vysi 4,48 % (4,06 % v pu-
vodnim chmelu) byl 0 0,22% hm. v susiné (4,8% rel.) nizsi nezli
dlouhodoby primér a 0 0,66 % hm. v susiné (12,8 % rel.) nizsi oproti
pramérné hodnoté sklizné 2016. Pomér a- a - kyselin 0,63 byl nizsi
oproti priméru za 25 let (0,76).

Relativni obsah kohumulonu v celkovych a-kyselinach 24,1% i re-
lativni obsah kolupulonu v celkovych B-kyselinach 39,3 % se nachéa-

Table 1 Bitter acids content of Saaz variety of year crop 2017 in Zatec area
Tab. 1 Obsah hotkych kyselin v odriidé ZPC ve sklizni 2017 v Zatecké oblasti

a-acids cohumulone | a-acids/ kys. B-acids colupulone moisture
a-kyseliny kohumulon : B-kyseliny kolupulon viaha
% W/ % hm. % rel. B-acids/kys. % W/ % hm. % rel. % W / % hm.
Average / Primér 2.83 241 0.64 4.48 39.3 9.3
Maximum 5.15 26.3 1.48 5.93 43.8 12.5
Minimum 2.05 20.3 0.47 3.48 35.5 7.7
SD 0.68 1.2 0.15 0.52 1.2 0.8
SD (% rel.) 23.9 5.1 24.0 11.6 3.1 9.0
Median 2.73 24.3 0.60 4.46 39.3 9.2

SD — Standard deviation / Smérodatna odchylka
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Table 2 Bitter acids content of Saaz variety of year crops 1994 — 2017 in growing areas
Tab. 2 Obsah horkych kyselin v odridé ZPC ve skliznich 1994 — 2017 v péstebnich oblastech

glr;laav;;ng I (P Zatec area / Zatecka Usték area / Ustécka TrSice area / Trsicka
Year a-acids B-acids a-acids B-acids a-acids B-acids
Rok a-kyseliny B-kyseliny a-kyseliny B-kyseliny a-kyseliny B-kyseliny
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 47 5.3 43 5.3 4.4 5.9
1998 4.1 5.2 3.4 5.5 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 4.1 5.4
2001 4.1 5.1 4.2 5.4 3.8 5.3
2002 3.2 5.0 3.3 5.1 2.3 4.3
2003 3.2 45 3.1 4.5 3.3 4.3
2004 3.9 4.4 3.5 4.2 4.5 5.4
2005 3.6 4.7 3.7 5.2 3.7 4.6
2006 2.3 4.2 2.2 43 2.4 3.6
2007 2.9 4.6 3.1 47 2.5 4.2
2008 3.8 4.6 3.8 4.9 3.3 4.5
2009 4.1 4.9 3.7 4.7 3.6 4.6
2010 3.1 5.2 3.1 4.8 2.5 4.5
2011 4.3 5.2 4.1 5.0 4.1 5.0
2012 4.2 4.8 4.0 4.9 3.8 4.6
2013 3.5 3.7 3.2 3.5 2.9 3.0
2014 3.1 45 2.7 4.3 2.7 3.7
2015 2.2 3.2 2.1 3.2 2.2 3.3
2016 3.4 5.1 3.4 4.8 3.1 4.4
2017 2.8 4.5 2.9 4.6 2.6 3.8
Average / Priimér 3.6 4.7 3.4 4.7 3.3 4.5
Table 3 Bitter acids content of Saaz variety of year crop 2017 in Usték area
Tab. 3 Obsah hotkych kyselin v odradé ZPC ve sklizni 2017 v UStécké oblasti
a-acids cohumulone a-acids / kys. B-acids colupulone moisture
a-kyseliny kohumulon 5 B-kyseliny kolupulon viaha
% w/ % hm. % rel. B-acids/kys. % W / % hm. % rel. % W/ % hm.
Average / Prumér 2.88 23.8 0.63 4.59 38.9 9.6
Maximum 3.78 25.4 0.74 5.44 40.4 10.8
Minimum 2.14 22.0 0.50 3.43 37.6 8.2
SD 0.45 0.9 0.06 0.56 0.8 0.6
SD (% rel.) 15.6 3.7 9.6 121 2.1 6.5
Median 2.82 241 0.62 4.80 39.1 9.6

SD — Standard deviation / Smérodatna odchylka

W Zatecka oblast/Saaz region m Ceska republika/Czech Republic
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Fig. 1 Distribution of a-bitter acids content of Saaz hops harvested in
2017

Obr. 1 Frekvencni rozdéleni obsahu a-hofkych kyselin vzork( chme-
16 odriidy ZPC ve sklizni 2017

zel v rozmezi typickém pro Zatecky polorany éerveriak a od dlouho-
dobych prdméra se vyrazné neliSil (relativni obsah kohumulonu
24,8 %, relativni obsah kolupulonu 40,6%).

Obsah vody v odebranych vzorcich byl v priméru 9,3 %.

3.1.2 Ustécké péstebni oblast

Prdmérny obsah a-horkych kyselln ve vzorcich chmele z Ustéc-
ké oblasti ¢inil 2,88% hm. v susiné (2,61% v pGvodnim chmelu)
(tab. 3). Vyrovnanost sklizné byla vyrazné lepSi nez v Zatecké oblas-
ti, relativni smérodatna odchylka obsahu a-hotkych kyselin souboru
vzorkll chmele byla 15,3 % (a-kyseliny v intervalu 2,14% — 3,78%).
Prmérna hodnota a-horkych kyselin byla 0 0,51 % (15,1 % rel.) niz&i
oproti pradméru za 25 let nami provadéného sledovani a o 0,53 %
(15,5 % rel.) nizsi oproti roku 2016 (tab. 2).

Obsah B-horkych kyselin ve vzorcich chmele byl 4,59 % (4,15 %
v pivodnim chmelu) byl prakticky shodny s primérem pro tuto ob-
last za 25 let i se sklizni 2016. Pomér a- a 3- horkych kyselin 0,63 byl
slabé nizsi oproti dlouhodobému priméru pro oblast (0,72).

Relativni obsah kohumulonu v celkovych a-kyselinach (23,8 %)
i relativni obsah kolupulonu v celkovych B-kyselinach (38,9%) se
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Table 4 Bitter acids content of Saaz variety of year crop 2017 in TrSice area
Tab. 4 Obsah hotkych kyselin v odriidé ZPC ve sklizni 2017 v Trické oblasti
a-acids cohumulone | a-acids/ kys. B-acids colupulone moisture
a-kyseliny kohumulon : B-kyseliny kolupulon viaha
% W/ % hm. % rel. B-acids/kys. % W / % hm. % rel. % W/ % hm.
Average / Priumér 2.56 25.2 0.68 3.84 40.6 9.7
Maximum 3.88 27.3 1.30 4.48 43.9 10.2
Minimum 1.81 23.8 0.44 2.98 38.3 9.2
SD 0.60 1.1 0.22 0.41 1.5 0.3
SD (% rel.) 23.3 4.4 31.7 10.7 3.7 2.9
Median 2.35 25.3 0.62 3.79 40.4 9.6
SD — Standard deviation / Smérodatna odchylka
Table 5 Bitter acids content of Saaz variety of year crop 2017 in the Czech Republic
Tab. 5 Obsah hotkych kyselin v odriidé ZPC ve sklizni 2017 v Ceské republice
a-acids cohumulone | a-acids/ kys. B-acids colupulone moisture
a-kyseliny kohumulon : B-kyseliny kolupulon vlaha
% W/ % hm. % rel. B-acids/kys. % W/ % hm. % rel. % W/ % hm.
Average / Priumér 2.81 24.2 0.64 4.41 39.4 9.4
Maximum 5.15 27.3 1.48 5.93 43.9 12.5
Minimum 1.81 20.3 0.44 2.98 35.5 7.7
SD 0.64 1.2 0.15 0.56 1.3 0.8
SD (% rel.) 23.0 5.1 24.0 12.7 3.3 8.3
Median 2.73 24.3 0.60 4.41 39.3 9.4
Average / Primér ST 3.27 23.3 0.66 4.97 39.5 8.7
Average / Primér VF 3.46 23.9 0.69 5.02 40.0 8.5

SD - Standard deviation / Smérodatna odchylka

ST - Standard seed / Standardni sadba

VF - Virus-free seed / Bezvirozni sadba

The average content of B-bitter acids of 4.48% (4.06% in origin)
was 0.22% (4.8% rel.) lower than the long-term average and 0.66%
(12,8% rel.) lower than the average value from the harvest in 2016.
The ratio a-/B-bitter acids was 0.63. This value was lover compare to
the average of the last 25 years (0.76).

Both the relative content of cohumulone in the total a-bitter acids
(21.1% rel.) and the relative content of colupulone in the total B-bitter
acids (39.3% rel.) were in the range typical for the Saaz variety and
was about the same when compared to the long-term average of
cohumulone (24.8% rel.) and colupulone (40.6% rel.).

The average water content in the tested samples was 9.3%.

3.1.2 Growing area Zatec

The average content of a-bitter acids in hop samples from the
Usték area was 2.88% (2.61% in origin) (Table 3). The crop balance
was better to Saaz growing area. The relative standard deviation for
the values of a-bitter acids in this group of samples was 15.3% and
the values varied from 2.14% to 3.78%. The average value for
a-bitter acids was lower to the average for the last 25 years of moni-
toring in 0.51% (15.1% rel.) and in 0.53% (15.5% rel.) compare to
2016 (Table 2).

The content of B-bitter acids of 4.59% (4.15% in origin) was
comparable both to the average in this area for the last 25 years and
to the year crop 2016. The a-/B-bitter acids ratio was 0.63. This value
was slightly below the long-term average (0.72) for this area.

Both the relative content of cohumulone in the total a-bitter acids
(23.8% rel.) and the relative content of colupulone in the total B-bitter
acids (38.9% rel.) were virtually identical to the long-term average
values for this area (24.5% rel. and 40.3% rel.).

The average water content in the samples tested was 9.6%.

3.1.3 Growing area Trsice

The average content of a-bitter acids in hop samples from the
TrSice area was 2.56% (2.32% in origin) (Table 4). The crop was ho-
mogeneous similarly to the Saaz growing area. The relative standard
deviation for the values of a-bitter acids in this group of samples was
23.3% and the values varied from 1.81% to 3.88%. The content of
a- bitter acids was 0.74% (22.4% rel.) lower than the average for the
last 25 years and 0.55% (17.7% rel.) lower than in 2016 (Table 2).

The content of B-bitter acids in hops was 3.84% (3.47% in ori-
gin). This value was 0.69% (15.7% rel.) lower than the average for
the last 25 years and 0.59% (13.1% rel.) lower than the value of crop

od dlouhodobych primérd pro tuto oblast vyrazné nelisil (24,5%
resp. 40,3 %).
Obsah vody v odebranych vzorcich byl v prméru 9,6 %.

3.1.3 Trsicka péstebni oblast

Primérny obsah a-horkych kyselin ve vzorcich chmele z TrSické
oblasti ¢inil 2,56 % (2,32% v plivodnim chmelu) (tab. 4). Vyrovna-
nost sklizné byla obdobnéa Zatecké oblasti, relativni smérodatna od-
chylka obsahu a-hotkych kyselin souboru vzorkd chmele byla 23,3 %
(a-kyseliny v intervalu 1,81% — 3,88 %). Prdmérna hhodnota je
0 0,74% (22,4% rel.) niz8i oproti prdméru za 25 let a 0 0,55%
(17,7 % rel.) nizsi oproti roku 2016 (tab. 2).

Obsah B-horkych kyselin ve vzorcich chmele byl 3,84 % (3,47 %
v puvodnim chmelu) a je oproti priméru za poslednich 25 let
0 0,69% (15,7 % rel.) niz&i a 0 0,58 % (13,1 % rel.) nizSi oproti sklizni
2016. Pomér a- a B- hotkych kyselin 0,67 byl blizky dlouhodobému
praméru (0,73).

Relativni obsah kohumulonu v celkovych a-kyselinach (25,2 %)
i relativni obsah kolupulonu v celkovych B-kyselinach (40,6 %) se
od dlouhodobych primérd pro tuto oblast vyrazné nelisil (25,1 %
resp. 40,5 %).

Obsah vody v odebranych vzorcich byl v priméru 9,7 %.

3.1.4 Ceskd republika celkem

Prdmérny obsah a-hofkych kyselin ve vzorcich chmele standardni
i bezvirozni sadby z celé Ceské republiky ¢inil 2,81 % (2,54 % v pu-
vodnim chmelu) (tab. 5). Relativni smérodatna odchylka od pri-
mérného obsahu a-hofkych kyselin €inila 23,0 % (a-kyseliny v inter-
valu 1,81% — 5,15 %). Zjisténa primérna hodnota byla o 0,72%
(20,4 % rel.) niz&i oproti prdméru za poslednich 25 let a o 0,54 %
(16,1 % rel.) nizsi oproti roku 2016.

Primérny obsah B-hotkych kyselin 4,41% (4,08% v puvodnim
chmelu) byl nizsi v porovnani s dlouhodobym priimérem o 0,28
(6,0% rel.) a0 0,58% (11,6 % rel.) nizsi oproti roku 2016.

Statistické rozdéleni hodnot obsahu a-hofkych kyselin do obsaho-
vych tfid po 0,5% hm. v sus. (obr. 1) ukazalo nejvétsi zastoupeni
chmell ve tfidach 2,0-2,5 a 2,5-3,0 (celkem 67 %). DalSich 26 %
vzorkl se nachazelo ve dvou tfidach od 3,0 do 4,0% hm. v sus.

Pomér a- a - hotkych kyselin 0,64 byl nizsi oproti dlouhodobému
praméru (0,75). Ve skliznich 2006, 2007, 2010, 2014 a 2015 byla
znacnéa prevaha B-horkych kyselin, naproti tomu nap¥. v roce 2013
byl obsah a- a 8- hotkych kyselin téméf vyrovnany (tab.2).



Kvasny Prum.
64/2018 (3)

120

Evaluation of a- and B-Bitter Acids Content in Harvest of Czech Hops in 2017

in 2016. The a-/B-bitter acids ratio was 0.67. This value was similar
to the long-term average (0.73).

Both the relative content of cohumulone in the total a-bitter acids
(25.2% rel.) and the relative content of colupulone in the total B-bitter
acids (40.6%) were very similar to the long-term average values for
this area (25.1% rel. and 40.5% rel.).

The average water content in the tested samples was 9.7%.

3.1.4 Whole Czech Republic

The average content of a-bitter acids in hop samples from
throughout the Czech Republic was 2.81% (2.54% in origin) (7a-
ble 5). The relative standard deviation from the average value of the
a-acid content was 23.0% and the values varied from 1.81% to
5.15%. The average value was -0,72% (-20.4% rel.) lower when
compared to the average for the last 25 years and -0.54% (-16.1%
rel.) lower than the average in 2016.

The average content of B-bitter acids was 4.41% (4.08% in ori-
gin). It was 0.28% (6.0% rel.) lower compared to the long-term av-
erage and 0.58% (11.6% rel.) lower in comparison with the year
2016.

The statistical distribution of the values for a-acid contents (Fig. 1)
showed that the larges representation was in two contents classes
2.0-2.5and 2.5-3.0 (totally 67%). Another 26% of the samples were
in two classes ranging from 3.0 to 4.0% by weight.

The a-/B-bitter acids ratio was 0.64. This value was lower compare
to the long-term average (0.75). Considerable superiority of B- bitter
acids was in harvests 2006, 2007, 2010, 2014 and 2015, whereas
the content of a- and B- bitter acids nearly balanced for example in
2013 (Tab.2).

Both the relative content of cohumulone in the total a-bitter acids
(24.2% rel.) and the relative content of colupulone in the total B-bitter
acids (39.4% rel.) were in the range typical for the Saaz variety and
similar to the long-term average (cohumulone 24.7% rel., colupulone
40.4% rel.).

The average water content was 9.4%.

3.2 Other Czech varieties

3.2.1 Sladek variety

The average content of a-bitter acids in the tested hop samples
of the Sladek variety was 6.43% (5.86% in origin). The average
content of the B-bitter acids was 5.87% (5.35% in origin) (Table 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 2017 crop was average, 0.21% (3.1%
rel) lower compared to the last 14 years average value and 0.86%
(11.8% rel.) lower than the values from the year 2016.

The content of B-bitter acids was comparable to the long-term av-
erage and 0.53 (8.3% rel.) lower compare to the crop in 2016 (Ta-
ble 7).

The Hop Research Institute in Zatec (Anonymous, 2012) gives
a range from 4.5 to 8.0% as a typical for the a-acid content and
a range from 4.0 to 7.0% as a typical for the B-acid content in the
Sladek variety.

The relative standard deviation for the values of a-bitter acids in
this group of samples was 19.8%. The values ranged from 4.44% to
8.96%. The statistical distribution of a-bitter acid content values
showed approximately the normal distribution, with a peak in the
range of 6.0-7.0 (40% of the samples) (Fig. 2).

The ratio a-/B-bitter acids was 1.1 and it is in the range presented
by the Hop Research Institute in Zatec (0.70 to 1.30). The relative
content of cohumulone in the total a-bitter acids 24.0% rel. and the
relative content of colupulone in the total B-bitter acids 47.1% rel.
were in the ranges given for this variety; for conumulone values from
23 to 30% rel. and for colupulone values from 44 to 50% rel. They
were also in agreement with the average from the last 13 years
(25.7% rel. and 48.7% rel.).

The average water content was 8.9%.

3.2.2 Premiant variety

The average content of a-bitter acids in the tested hop samples
of the Premiant variety was 7.65% (6.96% in origin). The average
content of B-bitter acids was 5.66% (5.15% in origin) (Table 8). The
average a-bitter acid content in the 2017 harvest was 1,20% (13.6%
rel.) lower than the 14-year average and by 1.37% (15.2% rel.) lower
compared with the 2016 harvest. The content of B-bitter acids was

Relativni obsah kohumulonu v celkovych a-kyselinach (24,2 %)
i relativni obsah kolupulonu v celkovych B-kyselinach (39,4 %) se na-
chéazel v rozmezi typickém pro Zatecky polorany ¢erveriak, hodnoty
byly srovnatelné s dlouhodobym priimérem (24,7 % resp. 40,4 %).
Obsah vody byl 9,4 %.

3.2 Dals$i ¢eské odrady

3.2.1 Sladek

Pramérny obsah a-hotkych kyselin v testovanych vzorcich
chmele odridy Sladek ¢inil 6,43% (5,86% v pavodnim chmelu).
Primérmy obsah B-horkych kyselin byl 5,87 % (5,35 % v plvodnim
chmelu) (fab. 6). Odrida Sladek je na VUPS sledovana od roku
2004. Ve sklizni 2007 nebylo hodnoceni odrid Sladek a Premiant
provedeno z dlivodu malého mnozstvi ziskanych vzorkd. Kvalita
sklizné 2017 z pohledu obsahu a-hotkych kyselin byla pramérna,
oproti priméru za poslednich 14 let byla 0 0,21 % (3,1 % rel.) nizsi
a 0 0,86% (11,8% rel.) nizsi oproti sklizni 2016. Obsah B-horkych
kyselin byl srovnatelny s dlouhodobym prdmérem a o 0,53 % (8,3 %
rel.) niz8i oproti sklizni 2016 (tab. 7).

Pro odrtidu Sladek je $lechtiteli, Chmelafskym institutem v Zatci
(Anonymous, 2012), uvadén typicky obsah a-horkych kyselin v roz-
mezi 4,5 az 8% a obsah 3-hofkych kyselin v rozmezi 4 az 7 %.

Relativni smérodatna odchylka prdméru hodnot obsahu a-horkych
kyselin &inila 16,7 %. Nejniz§i hodnota obsahu a-hotkych kyselin
byla 4,44%, nejvy$S8i hodnota byla 8,96 %. Statistické rozdéleni
hodnot obsahu a-horkych kyselin ukazalo pfiblizné normalni rozdé-
leni, s maximem ve tfidé 6,0—-7,0 (40 % vzorku) (obr. 2).

Pomér obsahu a-kyselin k obsahu B-kyselin 1,10 lezi v rozmezi
uvadéném Chmelafskym institutem v Zatci (0,70-1,30). Relativni ob-
sah kohumulonu v celkovych a-kyselinach ve vysi 24,0 % a relativni
obsah kolupulonu v celkovych B-kyselinach 47,1 % jsou v rozmezi
uvadéném pro tuto odridu (kohumulon 23-30% rel., kolupulon 44
—50% rel.), hodnoty byly v souladu s prdmérem za 14let (25,7% rel.
resp. 48,7% rel.).

Obsah vody v priméru ¢inil 8,9 %.

3.2.2 Premiant

Pramérny obsah a-hofkych kyselin v testovanych chmelech od-
rdy Premiant ¢inil 7,65 % (6,96 % v pavodnim chmelu). Praimérny
obsah B-hofkych kyselin 5,66% (5,15% v plvodnim chmelu)
(tab. 8). Pramérnéa hodnota obsahu a-horkych kyselin ve sklizni 2017
byla 0 1,20% (13,6 % rel.) niz&i ve srovnani s prdmérem za 14 let
0 1,37 % (15,2% rel.) nizsi oproti sklizni 2016. Obsah B-horkych ky-
selin byl oproti dlouhodobému prdméru o 0,57 (11,2% rel.) vySSi
a srovnatelny se sklizni 2016. (tab. 7). ;

Pro odrldu Premiant je Chmelafskym institutem v Zatci uvadén
typicky obsah a-hotkych kyselin v rozmezi 7 az 10 %, obsah B-hof-
kych kyselin 3,5 az 5,5% (Anonymous, 2012).

Kvalita chmell Premiant z pohledu obsahu a-horkych kyselin byla
vyrovnana, relativni smérodatna odchylka Cinila 13,6%. Nejnizsi
hodnota obsahu a-hotkych kyselin byla 5,6 %, nejvy$$i hodnota byla
10,4 %. Statistické rozdéleni hodnot obsahu a-horkych kyselin uka-
zalo pfiblizné normalni rozdéleni s maximem vzorku ve tfidé 7,0 —
8,0 (43 % vzork() (obr. 3).
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Fig. 2 Distribution of a-bitter acids content of Sladek hops harvested
in 2017

Obr. 2 Frekvenéni rozdéleni obsahu a-hotkych kyselin vzorkd chme-
10 odridy Sladek ve sklizni 2017
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Table 6 Bitter acids content of Sladek variety of year crop 2017 in the Czech Republic

Tab. 6 Obsah horkych kyselin v odridé Sladek ve sklizni 2017 v Ceské republice

a-acids cohumulone a-acids / kys. B-acids colupulone moisture
a-kyseliny kohumulon 5 B-kyseliny kolupulon viaha
% W/ % hm. % rel. B-acids/kys. % W/ % hm. % rel. % w /% hm.
Average / Priimér 6.43 24.0 1.1 5.87 471 8.9
Maximum 8.96 27.2 1.54 7.45 52.4 10.0
Minimum 4.44 20.7 0.69 3.84 43.6 7.5
SD 1.07 1.9 0.18 0.94 2.7 0.7
SD (% rel.) 16.7 8.0 16.3 16.0 5.8 8.0
Median 6.45 23.3 1.11 6.08 46.2 8.9
SD — Standard deviation / Smérodatna odchylka
Table 7 Bitter acids content of Sladek, Premiant and Agnus varieties of year crops 2004 — 2017 in the Czech Republic
Tab. 7 Obsah hotkych kyselin v odridach Sladek, Premiant a Agnus ve skliznich 2004 — 2017 v Ceské republice
Variety / Odrida Sladek Premiant Agnus
Year a-acids B-acids a-acids B-acids a-acids B-acids
Rok a-kyseliny B-kyseliny a-kyseliny B-kyseliny a-kyseliny B-kyseliny
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 13.5 6.6
2010 7.3 6.4 9.7 5.9 11.2 7.1
2011 8.2 5.8 10.1 5.2 11.0 6.1
2012 7.0 5.2 8.9 5.1 12.1 6.0
2013 6.2 5.1 8.4 4.2 11.2 5.6
2014 5.8 6.1 7.2 5.8 9.7 6.2
2015 5.1 4.4 6.6 3.3 10.5 4.9
2016 7.3 6.4 9.0 5.5 9.7 6.3
2017 6.4 5.9 7.7 5.7 11.0 6.3
Average / Priumér 6.6 6.0 8.9 5.1 11.1 6.1
Table 8 Bitter acids content of Premiant variety of year crop 2017 in the Czech Republic
Tab. 8 Obsah hotkych kyselin v odridé Premiant ve sklizni 2017 v Ceské republice
a-acids cohumulone a-acids / kys. B-acids colupulone moisture
a-kyseliny kohumulon 8 B-kyseliny kolupulon viaha
% W/ % hm. % rel. B-acids/kys. % W / % hm. % rel. % W/ % hm.
Average / Priimér 7.65 18.9 1.40 5.66 39.6 9.0
Maximum 10.40 26.1 3.00 7.24 45.4 121
Minimum 5.61 16.1 1.10 3.47 35.3 8.0
SD 1.04 2.4 0.36 1.11 3.1 0.8
SD (% rel.) 13.6 12.9 25.8 19.6 7.9 8.6
Median 7.85 19.1 1.31 6.05 40.6 8.8

SD — Standard deviation / Smérodatna odchylka

0.57% (11.2% rel.) higher compared to long-term average and com-
parable with the 2016 harvest (Table 7).

The Hop Research Institute in Zatec (Anonymous, 2012) gives
arange from 7 to 10% as a typical for the a-acid content and a range
from 3.5 to 5.5% as a typical for the B-acid content in the Premiant
variety.

In terms of the content of a-bitter acids the hop quality of the
Premiant variety was homogeneous. The relative standard deviation
was 13.6%. The lowest value for a-acid content was 5.6% and the
highest value was 10.4%. The statistical distribution of a-bitter acid
content values showed approximately a normal distribution with
a maximum of samples in the 7.0-8.0 range (43% of the samples)
(Fig. 3).

The ratio a-/B-bitter acids was 1.35, this value is below the range
reported by the Hops Institute (1.70 - 2.30). The relative contents of
cohumulone in the total a-bitter acids (19.0%) and of colupulone in

Pomér obsahu a-kyselin k obsahu B-kyselin 1,35 lezel pod hranici
rozmezi uvadéném Chmelafskym institutem (1,70-2,30). Relativni
obsah kohumulonu v a-kyselinach ve vysi 19,0 % i relativni obsah
kolupulonu v B-kyselinach 39,6 % se nachazel v rozmezi pro odridu
(kohumulon 18-23 % rel., kolupulon 39-44 % rel).

Obsah vody v praméru ¢inil 9,0 %.

3.2.3 Agnus

Pramérny obsah a-horkych kyselin v testovanych vzorcich
chmele odrady Agnus ¢inil 11,0% hm. v susiné (10,1% v puvod-
nim chmelu). Primérny obsah B-hofkych kyselin 6,32% hm.
v susiné (5,82 % hm. v plivodnim chmelu) (fab. 9). Tato hotka od-
rida byla na VUPS hodnocena 9. rokem. Obsah a-horkych kyselin
byl prakticky shodny s devitiletym primérem a v porovnani se sklizni
2016 byl vyssi 0 1,3% (13,1% rel.). Obsah B-hotkych kyselin byl
shodny s dlouhodobym prlimérem i sklizni 2016 (tab. 7).
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the total B-acid (39.6%) were in the range given for this variety (co-
humulone 18 - 23% rel. and colupulone 39 - 44% rel.).
The average water content was 9.0%.

3.2.3 Agnus variety

The average content of a-bitter acids in tested hop samples of
the Agnus variety was 11.0% (10.1% in origin). The average content
of B-bitter acids was 6.32% (5.82% in origin) (Table 9). This variety
has been evaluated at the RIBM for the eight year. The a-bitter acid
content was virtually the same as the 9-year average and was 1.3%
higher (13.1% rel.) compared to the 2016 harvest. Content of B-bitter
acids was identical both with the long-term average and 2016 har-
vests (Table 7).

According to the Hop Research Institute in Zatec (Anonymous,
2012) typical values for the a-acid for the Agnus variety range from 9
to 12% whilst typical values for the B-acid content vary from 4 to
6.5%.

The a-/B-bitter acids ratio was 1.75. This value was below the
range referred (1.90 to 2.60%). The relative contents of cohnumulone
in the total a- bitter acids of 32.7% and of colupulone in the total
B-bitter acids of 55.9% were in the range specified for this variety
(cohumulone 29 - 38% rel., colupulone 51 - 59% rel.).

The average water content was 8.0%.

3.2.4 Kazbek variety

The average content of a-bitter acids in tested hop samples of
the Kazbek variety was 5.65% (4.13% in origin). The average con-
tent of B-bitter acids was 5.01% (4.55% in origin) (7able 10). This
variety has been evaluated at the RIBM for the third year. The con-
tent of a-bitter acids was higher by 0.77% (15.8% relative) compared
to the 4-year average, a similar difference compared to the 2016 har-
vest. The B-bitter acids content was the same as the 4-year average
and -0.44% (8.1% rel.) lower than the 2016 harvest (Table 7).

According to the Hop Research Institute in Zatec (Anonymous
2012) typical values for the a-acid for the Kazbek variety range from
5 to 8% whilst typical values for the B-acid content vary from 4 to 6%.

The a-/B-bitter acids ratio was 1.13. This value was in the range
referred (0.90 to 1.50%). e relative contents of cohumulone in the
total a- bitter acids of 35.5% and of colupulone in the total B-bitter
acids of 60.2% were in the range specified for this variety (cohumu-
lone 35 — 40% rel., colupulone 57 — 62% rel.).

The average water content was 9.2%.

3.2.5 SAAZ Late variety

The average content of a-bitter acids in tested hop samples of
the Saaz Late variety was 3.44% (3.11% in origin) (Table 11). The
alpha-acid content was virtually the same as the three-year average
and 0.86% (20% rel.) lower than in 2016. The average content of
B-bitter acids was 5.66% (5.13% in origin). The beta-acid content
was virtually identical to the 2016 harvest and the 3-year average.
This variety has been evaluated for the third year at the VUPS.

According to the Hop Research Institute in Zatec (Anonymous
2012) typical values for the a-acid for the Saaz Late variety range
from 3.5 to 6.0% whilst typical values for the B-acid content vary from
4.0 10 6.5%.

The a-/B-bitter acids ratio was 0.70. This value was upper of low
limit of the range referred (0.8 to 1.0%). The relative contents of co-
humulone in the total a-bitter acids of 21.1% and the content of colu-
pulone in the total B-bitter acids of 37.5% was in the range specified
for this variety (cohumulone 20 - 25% rel., colupulone 39 - 43% rel.).

The average water content was 9.4%.

4 CONCLUSIONS

During or immediately after the harvest in the year 2017 samples
of freshly picked and subsequently dried hops were collected. They
were analyzed for the content of a-bitter acids and the content
B-bitter acids including their analogues according to the HPLC-meth-
od 7.7 of Analytica EBC. The results showed that the average con-
tent of a-bitter acids in hops in the most important variety in the
Czech Republic — the Saaz variety was 2.81% w/d.m. This value was
0.72% (20.4% rel.) lower compared to the average for the last 25
years and 0.54% (16.1% rel.) lower compared to the crop in 2016.

The content of a-bitter acids in hops from Sladek variety in the
year 2017 (6.43%) was lower compared to harvest 2016 by 11.8%
rel. The hops of the Premiant variety from the 2017 crop (7.65%) had
content of a-bitter acids in 15.2% rel. lower than the hops from the

Pro odriidu Agnus je Chmelafskym institutem v Zatci uvadén typic-
ky obsah a-hotkych kyselin v rozmezi 9 az 12% hm. v susing, obsah
B-hotkych kyselin 4 az 6,5% hm. v susiné (Anonymous, 2012).

Pomér obsahu a-kyselin k obsahu B-kyselin 1,75 lezel pod rozme-
zim uvadénym CHI Zatec (1,90-2,60). Relativni obsah kohumulonu
v celkovych a-kyselinach ve vysi 32,7 % i relativni obsah kolupulonu
v celkovych B-kyselinach 55,9% byl v rozmezi uvadéném pro tuto
odrddu (kohumulon 29—-38 % rel., kolupulon 51-59 % rel).

Obsah vody byl v rozmezi 6,3 az 8,5 %, v prdméru Cinil 8,0 %.

3.2.4 Kazbek

Prdmérny obsah a-horkych kyselin v testovanych vzorcich
chmele odrlidy Kazbek ¢inil 5,65% hm. v susiné (5,13% v ptvod-
nim chmelu). Primérny obsah B-horkych kyselin 5,01% hm.
v susiné (4,55% hm. v pGvodnim chmelu) (tab. 10). Tato odrida
byla na VUPS hodnocena &tvrtym rokem. Obsah a-hofkych kyselin
byl v porovnani se ¢tyfletym prdmérem o 0,77 % (15,8 % rel.) vyssi,
obdobny rozdil byl i oproti sklizni 2016. Obsah B-hotkych kyselin byl
shodny se Ctyfletym prdmérem a o 0,44 % (8,1 % rel.) nizSi oproti
sklizni 2016 (tab. 7).

Pro odr(idu Kazbek je Chmelafskym institutem v Zatci uvadén ty-
picky obsah a-horkych kyselin v rozmezi 5 az 8% hm. v susing, ob-
sah B-hotrkych kyselin 4 az 6% hm. v susiné (Anonymous, 2012).

Pomér obsahu a-kyselin k obsahu B-kyselin 1,13 lezel v rozmezi
uvadéném CHI Zatec (0,90-1,50). Relativni obsah kohumulonu
v celkovych a-kyselinach ve vysi 35,5 % i relativni obsah kolupulonu
v celkovych B-kyselinach 60,2 % byl v rozmezi uvadéném pro tuto
odrddu (kohumulon 35—40 % rel., kolupulon 57—-62 % rel).

Obsah vody byl v prdméru &inil 9,2 %.

3.2.5 SAAZ Late

Pramérny obsah a-horkych kyselin v testovanych vzorcich
chmele odrady Saaz Late ¢inil 3,44% hm. v susiné (3,11% v pu-
vodnim chmelu) (tab. 71). Obsah a-kyselin byl prakticky shodny
s tfiletym primérem a o 0,86 % (20% rel.) niz§i nez v roce 2016.
Primérny obsah B-horkych kyselin 4,89% hm. v susSiné (4,43 %
hm. v pivodnim chmelu). Obsah beta-kyselin byl prakticky shodny
se sklizni 2016 i tfiletym prdmérem. Tato odrida byla na VUPS hod-
nocena tretim rokem. ;

Pro odridu Saaz Late je Chmelafskym institutem v Zatci uvadén
typicky obsah a-horkych kyselin v rozmezi 3,5 az 6% hm. v su$iné,
obsah B-hotkych kyselin 4 az 6,5% hm. v suSiné (Anonymous,
2012).

Pomér obsahu a-kyselin k obsahu B-kyselin 0,70 lezel pod rozme-
zim uvadénym CHI Zatec (0,8-1,0). Relativni obsah kohumulonu
v celkovych a-kyselinach ve vysi 21,1 % byl a relativni obsah kolupu-
lonu v celkovych B-kyselinach 37,5% byl v rozmezi uvadéném pro
tuto odridu (kohumulon 20-25 % rel., kolupulon 39-43 % rel).

Obsah vody byl v prdméru 9,4 %.

4 ZAVER

V roce 2017 byly v pribéhu chmelové sklizné nebo bezprostfedné
po jejim ukonceni odebrany vzorky Cerstvé sklizenych, usuSenych
chmell a analyzovany na obsah a-hofkych kyselin a obsah B-hof-
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Fig. 3 Distribution of a-bitter acids content of Premiant hops har-
vested in 2017

Obr. 3 Frekvenéni rozdéleni obsahu a-horkych kyselin vzorkd chme-
10 odridy Premiant ve sklizni 2017
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Table 9 Bitter acids content of Agnus variety of year crop 2017 in the Czech Republic

Tab. 9 Obsah horkych kyselin v odridé Agnus ve sklizni 2017 v Ceské republice

a-acids cohumulone a-acids / kys. B-acids colupulone moisture
a-kyseliny kohumulon : B-kyseliny kolupulon viaha
% W/ % hm. % rel. B-acids/kys. % W/ % hm. % rel. % W/ % hm.
Average / Primér 10.97 32.7 1.75 6.32 55.9 8.0
Maximum 12.52 34.4 2.1 7.00 57.6 9.1
Minimum 9.18 31.4 1.56 5.44 54.8 7.5
SD 1.04 0.9 0.21 0.51 0.8 0.5
SD (% rel.) 9.5 2.8 12.2 8.0 1.5 6.6
Median 10.95 32.7 1.61 6.33 55.8 7.8
SD — Standard deviation / Smérodatna odchylka
Table 10 Bitter acids content of Kazbek variety of year crop 2017 in the Czech Republic
Tab. 10 Obsah hotkych kyselin v odriidé Kazbek ve sklizni 2017 v Ceské republice
a-acids cohumulone | a-acids/ kys. B-acids colupulone moisture
a-kyseliny kohumulon : B-kyseliny kolupulon vlaha
% W/ % hm. % rel. B-acids/kys. % W /% hm. % rel. % W/ % hm.
Average / Priumér 5.65 35.5 1.13 5.01 60.2 9.2
Maximum 6.90 37.1 1.30 5.74 62.4 10.5
Minimum 4.25 33.9 1.03 4.08 57.9 7.8
SD 0.66 1.1 0.08 0.53 1.4 0.9
SD (% rel.) 11.8 3.1 7.5 10.7 2.3 9.5
Median 5.81 35.6 1.13 5.07 60.2 9.2
SD — Standard deviation / Smérodatna odchylka
Table 11 Bitter acids content of Saaz Late variety of year crop 2017 in the Czech Republic
Tab. 11 Obsah horkych kyselin v odridé Saaz Late ve sklizni 2017 v Ceské republice
a-acids cohumulone | a-acids/ kys. B-acids colupulone moisture
a-kyseliny kohumulon : B-kyseliny kolupulon vlaha
% W/ % hm. % rel. B-acids/kys. % W /% hm. % rel. % W /% hm.
Average / Prumér 3.44 21.1 0.71 4.89 37.5 9.4
Maximum 4.33 22.8 0.90 5.49 39.0 10.4
Minimum 2.69 20.2 0.50 4.11 36.2 8.5
SD 0.56 0.8 0.15 0.44 1.0 0.7
SD (% rel.) 16.3 3.9 20.5 9.0 2.7 71
Median 3.42 20.8 0.76 4.82 37.1 9.4

SD — Standard deviation / Smérodatna odchylka

crop in 2016. The hops of the Agnus variety in the year 2017 (11.0%)
had content of a-bitter acids in 7.6% rel. higher compared to the
2016. The content of a-bitter acids in the Kazbek (5.65%) and Saaz
Late (3.44%) varieties was lower in 8.1% rel. and 20% rel. respec-
tively.

The ratio a/p bitter acids, the relative content of conumulone 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 of our (RIBM) harvest forecast of a-bitter acids in the
Saaz hops are among the values of the pre-harvest forecast (Zatec
region 2.71% in the original) and the overall evaluation of all the
purchasing samples carried out by the Hop Research Institute (HRI)
(Zatec region 3.46% in the original) (Krofta, 2018). The reason is
mainly the difference in the methods used, the led conductance
method according to CSN 462520-15 has been used for the pre-
harvest prognosis as well as the overall evaluation of the harvest.

The a-bitter acids content of other Czech varieties in the harvest
forecast was in relatively good agreement with the results of the
overall harvest evaluation, especially taking into account the different
methods of analysis; Zatec region - Sladek (RIBM / HRI: 6,3 / 7,5%
in the original). Premiant (7.2 / 8.1%), Agnus (10.1 / 11.1%), Kazbek
(5.4 /5.7%) and Saaz Late (3.1 / 3.5%) (Krofta, 2018).

A multi-year comparison of the harvest forecast results and actual
harvesting data shows that the results are in good agreement (Krofta
et al., 2017). The harvest prognosis gives a fairly good picture of the
quality of the hops in advance of the overall harvest results that are
available only in January of the following year.

kych kyselin v€etné jejich analogud. Analyzy byly provedeny kapalino-
vou chromatografii podle Analytiky EBC (metoda 7.7). Primérny
obsah a-hotkych kyselin ve vzorcich chmele nejvyznamné;jsi odrady,
Zateckého &erveriaku, byl 2,81% hmotnostnich v susing. Hodnota
byla 0 0,72% (20,4 % rel.) nizsi oproti priméru za poslednich 25 let
a0 0,54 % (16,1 % rel.) nizsi oproti sklizni roku 2016.

Obsah a-hotkych kyselin ve vzorcich chmele odridy Sladek
ve sklizni 2017 (6,43 %) byl oproti sklizni 2016 nizsi o -11,8% rel.,
u odridy Premiant ze sklizné 2017 (7,65%) byl 0 15,2% rel. niz8i
oproti sklizni 2016, u odridy Agnus (11,0%) byl obsah a-horkych
kyselin oproti sklizni 2016 vy$Si 0 13,1% rel., u odridy Kazbek ze
sklizné 2017 (5,65 %) byl obsah o 8,1 % rel. nizSi oproti sklizni 2016
a u odrlidy Saaz Late (3,44) byl obsah a-horkych kyselin oproti skliz-
ni 2016 nizsi 0 20 % rel. Pomér obsahu a-kyselin k obsahu B-kyselin,
relativni obsah kohumulonu v celkovych a-kyselinach i relativni ob-
sah kolupulonu v celkovych B-kyselinach byl v souladu s dlouhodo-
bymi primeéry pro testované odrady. e

Vysledky skliziové prognézy a-hofkych kyselin ZPC jsou mezi
hodnotami predskliziiové prognézy (Zatecko 2,71% v plvodnim)
a celkovym hodnocenim vSech nékupnich vzorkd provadéné Chme-
lafskym institutem (Zatecko 3,46 % v pGvodnim) (Krofta, 2018). DG-
vodem je zejména rozdil v pouzitych metodach, pro predsklizriovou
prognozu i celkové hodnoceni sklizné je pouzivano konduktometric-
ké stanoveni dle CSN 462520-15.

Obsah a-hotkych kyselin dalSich ¢eskych odrid ve sklizriové pro-
gnoéze byl v relativné dobré shodé s vysledky celkového hodnoceni
sklizné, zejména vezmeme-li v Gvahu rozdilné metody analyzy; Sla-
dek (Zatecka oblast — VUPS/CHI: 6,3/7,5% v pGvodnim). Premiant
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