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Hartman, I.: Kvalita sladovnického jeémene sklizné 2012 v Ceské republice. Kvasny Prum. 59, 2013, &. 12, s. 364—368

Prace hodnoti jakost sladovnického jeémene v Ceské republice ze sklizné roku 2012. Zpracovavané vzorky jeémene vykazovaly
pfiznivé hodnoty kli¢ivosti, primérny obsah Skrobu a nadprimérny obsah bilkovin. Vyssi obsah bilkovin byly diivodem nizsi extraktiv-
nosti vyrobenych sladt. U vzorkd s vy$§im obsahem bilkovin musel byt pro dosazeni optimalniho stupné rozlusténi pouzit vyssi stuperi
domoceni. Na zakladé ziskanych vysledku Ize konstatovat, ze rok 2012 byl z pohledu sladafské kvality jeémene roénikem pramérnym.

Hartman, I.: Quality of malting barley crop 2012 in the Czech Republic. Kvasny Prum. 59, 2013, No. 12, p. 364—368

Study evaluates quality of malting barley from harvest 2012 in the Czech Republic. The results from barley analyses showed favor-
able values of germination capacity, average starch content and above average protein content. Higher protein content was a reason of
a lower extract content of the produced malts. To achieve optimal modification in samples with a higher protein content, a higher degree
of steeping had to be applied. Based on the obtained results we can state that the year 2012 in terms of malt quality was an average year.

Hartman, |.: Qualitét der Braugerste aus der Ernte 2012 in der Tschechischen Republik. Kvasny Prum. 59, 2013, Nr. 12, S. 364-368

Der Artikel befasst sich mit der Qualitét der Braugerste aus der Ernte 2012 in der Tschechischen Republik. Die verarbeiteten Gersten-
proben wiesen giinstige Werte der Keimfahigkeit, den durchschnittlichen Gehalt an Starke und einen Uber durchschnittlichen Gehalt an
Proteine auf. Der héhere Gehalt an Proteine wurde der Grund eines niedrigeren Malzextrakts des hergestellten Malzes. Fir die Malz-
muster mit dem hoéheren Gehalt an Proteine musste ein hoherer Weichgrad angewandt werden. Basierend auf erhaltenen Ergebnissen
ist es moglich zu konstatieren, dass aus dem Gesichtspunkt der Malzqualitat der Gerste, das Jahr 2012 ein durchschnittlicher Jahrgang

war.
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1 UVOD

V Ceské republice byl podle CSU (2013) v roce 2012 jarni jec-
men péstovan na plose 284 326 ha pfi primérném vynosu 4,31
t.ha' a ozimy jeémen na ploSe 98 004 ha s prdmérnym vynosem
3,98 t.ha''. Celkové tedy bylo sklizeno 1 226 tis. t jarniho jeémene
a 390 tis. t ozimého je€mene. V roce 2012 doslo v porovnani s rokem
2011 ke zvyseni ploch jarniho je€émene o 12 tis. ha, ale bylo sklizeno
0 120 tis. t zrna jeCmene méné (tab. 1). ZvySeni osevnich ploch jarni-
ho jeémene bylo pravdépodobné zplsobeno $patnym prfezimovanim
ozimych plodin.

2 MATERIAL A METODY

Vzorky je€mene pro mikrosladovaci zkouSky byly dodany z pivo-
varC a sladoven. Mikrosladovani bylo provedeno v laboratorni mi-
krosladovné fy KVM (CR), a to ihned po dodani vzorki. Hmotnost
kazdého sladovaného vzorku byla 500 g.

Byla pouzita technologie vzdudného méaceni, nezbytna pro zpra-
covani Cerstvé sklizeného je€mene, s prvnim kratkym namocenim
a s néasledujici dlouhou vzdu$nou prestavkou.

Maceni: Délka namacek 1. den 4 hodiny, 2. den 6 hodin. Treti den
byl obsah vody ve vymaceném je€meni upraven namackou nebo do-
kropenim tak, aby jeémen s obsahem bilkovin do 12,0 % obsahoval
45,0 % vody a jeEmen s obsahem bilkovin nad 12,1 % obsahoval
46,5 % vody. Teplota vody a teplota vzduchu v pribéhu vzdusnych
prestavek byla udrzovana na 14 °C. Po ukonéeni maceni byl je€men
pfemistén do kombinované skfiné pro kli€eni a hvozdéni sladu.

Kli¢eni: Kli¢eni probihalo pfi teploté 14 °C. Celkovy ¢as maceni
a kliceni byl 6 dni.

Hvozdéni: 1 x 22 hodin, pfi teploté pfedsouseni 55 °C po dobu
12 hodin a pfi dotahovaci teploté 80 °C po dobu 4 hodin. Hvozdéni
probihalo na jednoliskovém, elektricky vyhfivaném hvozdé.

Odhvozdény slad byl ihned po skon&eni hvozdéni odkli¢en v labo-
ratorni odkliGovacce.

Vzorky je€mene, které byly vybrany pro stanoveni gushingu, byly
sladovany odliSnou technologii, ktera méla za cil zvyraznit pfipadny
gushingovy potencial. Hlavni zména spocivala v delsi celkové dobé
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1 INTRODUCTION

According to the CSO (2013), in 2012 spring barley was grown on
the area of 284 326 ha at an average yield of 4.31 t.ha™ and winter
barley on the area of 98 004 ha at an average yield of 3.98 t.ha"in
the Czech Republic. Totally 1 226 thousand tons of spring barley and
390 thousand tons of winter barley were harvested. Compared to
2011, in 2012 the acreage of spring barley was increased by 12 000
but it was harvested by 120 000 tons less (Tab. 7). The increase in
the spring barley acreage in 2012 was probably due to wrong over-
wintering of winter crops.

2 MATERIAL AND METHODS

Barley samples for micromalting were delivered from breweries
and malt houses. Micromalting was conducted in a laboratory mi-
cromalting plant of the company KVM (CR) immediately after the
delivery. Weight of each malted sample was (500 g).

The air steeping technology was used for processing freshly har-
vested barley, with the first short steeping and following long air rest.

Steeping: Length of steeps: 1st day 4 hours, 2nd day 6 hours. On
the third day water content was adjusted by steeping or spraying so
that barley with protein content to 12.0% contained 45.0% of water and
barley with protein content over 12.1% contained 46.5% of water. Water
and air temperature during the air rests was 14 °C. After steeping, bar-
ley was transferred to a combined box for germination and malt kilning.

Germination: Germination was performed at 14 °C. Total time of
steeping and germination was 6 days.

Kilning was performed on a one-floor electrically heated kiln for
1 x 22 hours, at the pre-kilning temperature of 55 °C for 12 hours and
at kilning temperature of 80 °C for 4 hours.

Dry kilned dry malts were degermed in a laboratory degerminating
machine immediately after kilning.

Barley samples selected for the determination of gushing were
malted using a different method with the aim to accentuate a pos-
sible gushing potential. The main change was a longer time of steep-
ing and germination (7 days). In this case, the final degree of steep-
ing was only 42 %.
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Tab 1 Je€men jarni a vyroba sladu v letech 1991-2012 / Spring barley and malt production in 1991-2012

Rok / Year Plocha ha/ Sklizen t/ Vynos t/ha/ Spotieba Vyroba sladu / Spotieba
Area (ha) Harvest (t) Yield (t/ha) jeémene / Malt production jeEmene
Barley (t) na vyrobu
consumption (t) sladu % / Baley
consumption for
malt production
(%)
1991 339 744 1 596 946 4.70 556 197 434 529 35
1992 438 406 1651122 3.77 532 178 415764 32
1993 444 457 1742228 3.92 531 905 415 551 31
1994 456 246 1613534 3.54 530 097 414 138 33
1995 368 119 1322 471 3.59 580 049 453 163 44
1996 448 212 1749 644 3.90 660 285 515 848 38
1997 489 441 1819 737 3.72 555 896 434 294 31
1998 391 948 1 367 690 3.49 542 248 423 631 40
1999 378 827 1473 264 3.89 529 403 413 596 36
2000 352 891 1067 912 3.03 606 720 474 000 57
2001 338 817 1270 600 3.75 558 080 436 000 44
2002 345 153 1284129 3.72 579 840 453 000 45
2003 451137 1763 404 3.91 582 400 455 000 33
2004 353 390 1734 671 4.91 655 360 512 000 38
2005 396 723 1745577 661 760 517 000 38
2006 425 633 1512 851 3.55 668 160 522 000 44
2007 369 177 1270 345 3.44 677 120 529 000 53
2008 341 220 1584 024 4.64 693 760 542 000 44
2009 320 207 1354 278 4.23 672 000 525 000 50
2010 278 718 1088 670 3.91 638 720 499 000 59
2011 271972 1 345 940 4.95 665 600 520 000 49
2012 284 326 1226 082 4.31 670 720 524 000 55

Tab. 2 Prehled primérnych mési¢nich teplot a primérnych Ghrni srazek v roce 2012 / Survey of average month temperatures and average

precipitation sums in 2012

Mésic / Month Pramérna teplota / Odchylka od normalu / Pramérny uhrn srazek / Procenta normal /
Average temperature (°C) | Deviation from standard | Average precipitation sum (mm)| Standard percent

Leden / January -0.2 2.6 84 199

Unor / February -5.2 4.1 35 91

Biezen / March 5.2 27 15 38

Duben / April 8.4 1.1 39 82

Kvéten / May 14.4 2.1 48 65

Cerven / June 16.9 1.4 84 100

Cervenec / July 18.2 1.3 114 144

Srpen / August 18.2 1.8 76 97

maceni a kli¢eni (7 dni). V tomto pfipadé byl stuperi domoc&eni po
ukon&eni maceni pouze 42 %.

Rozbory sladu byly provadény ihned po sladovani. Mechanické
a chemické rozbory byly provedeny podle Pivovarsko-sladarské
analytiky (Basarova, 1993), metodik EBC (2009) a MEBAK (2011).
VSechny vysledky jsou uvedeny vzdy v susiné vzorku.

3 VYSLEDKY

3.1 Pribéh pocasi a vegetace

Prehled primérnych mésiénich teplot a primérmych ahrnU sraZek
v Ceskeé republice od ledna do zafi podle Udaji Ceského hydromete-
orologického uUstavu je uveden v tab. 2 (CHMU, 2013).

Zima 2011/2012 jako celek byla teplotné mirné nadprimeérna (od-
chylka od normalu +0,4 °C) s teplym prosincem (+2,9 °C) a lednem
(+2,6 °C) a mimofadné chladnym tnorem (-4,1 °C). Na tzemi Ces-
ké republiky byly béhem zimy velké rozdily v rozdéleni srazek, kdy
v kraji Karlovarském a Libereckém spadlo béhem zimy 170 % dlou-
hodobého normalu, ale v kraji Jihomoravském to bylo pouze 85 %
normalu.

Malt analyses were carried out immediately after malting. Me-
chanical and chemical analyses were performed according to the
Brewing and Malting Analytica (Basafova, 1993), EBC methods
(2009) and MEBAK (2011). All results are always given in the
sample dry matter.

3 RESULTS

3.1 Weather and vegetation

A survey of average month temperatures and average precipita-
tion sums in the Czech Republic from January to September is given
in Tab. 2 (CHMU, 2013).

Winter 2011/12 as a whole was mildly above average in tempera-
tures (deviation from the standard +0.4 °C) with warm December
(+2.9 °C) and January (+2.6 °C) and exceptionally cold February
(-4.1 °C). There were big differences in distribution of precipitation in
the territory of the Czech Republic, with 170% of the long-term stand-
ard in Karlovarsky and Liberecky regions, while in the Jihomoravsky
region it was only 85% of the standard.
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Tab. 3 Kvalita jeémene — mikrosladovéani / Barley quality — micromalting

Rok/Year 2010 2011 2012
Pocet vzorkli / Number of samples 232 246 236
Objemova hmotnost / Vol. weight (kg.hl") 68.1 68.1 67.7
Hmotnost tisice zrn / Thousand grain weight (g) 38.9 43.2 40.6
Energie kliéeni 4 ml / Germination energy 4 ml (%) 95.0 95.0 97.0
Rychlost kliceni / Germination rate (%) 78.1 71.6 80.6
Energie kliceni 8 ml / Germination energy 8 ml (%) 63.0 48.0 55.0
Kli€ivost / Germination capacity (%) 97.8 97.1 98.6
Vihkost / Moisture content (%) 13.2 13.1 12.3
Obsah S§krobu / Starch content (%) 64.0 65.0 63.6
Obsah bilkovin / Protein content (%) 11.0 10.8 11.9
Tab. 4 Kvalita sladu podle obsahu bilkovin v je€meni / Malt quality according to protein content in barley
Rok / Year 2010 2011 2012
do/ to nad/over| do/to nad/over| do/to nad / over
120%B | 121%B | 120%B | 121%B | 120%B | 121 %B
Pocet vzorkti / No. of. samples 156 22 185 10 121 77
Barva sladu / Colour of malt (EBC) 3.0 3.1 3.0 29 3.2 3.3
Extrakt sladu / Malt Extract (%) 82.2 80.9 82.8 81.9 81.5 80.3
Rozdil extraktl / Extract difference (%) 1.1 1.2 1.2 1.3 1.0 1.0
Relativni extrakt / Relative extract 45 ° 39.8 39.6 38.4 38.9 39.0 40.8
Dosazitelny stupen prokvaseni / Apparent final 80.9 79.4 81.2 80.3 79.8 79.8
attenuation (%)
Diastaticka mohutnost / Diastatic power (WK) 324 369 350 388 306 366
Rozp. dusik / Soluble nitrogen (mg/100 ml) 81 89 82 89 79 87
Kolbachovo éislo / Kolbach index 44.0 41.3 45.3 42.9 41.0 39.6
Friabilita / Friability (%) 89.3 84.5 85.1 80.8 86.6 83.8
Obsah g-glukant ve sladiné / Beta-glucan in wort (mg/l) 195 186 217 196 213 170
Zakal 15 ° / Wort haze measured at 15 ° (EBC) 1.73 1.89 1.28 1.16 1.6 1.2
Zakal 90 ° / Wort haze measured at 90 ° (EBC) 1.92 2.10 1.28 0.95 1.5 1.0
Vytéznost sladovani / Malt yield (%) 92.0 91.3 91.3 91.0 91.9 90.7

Mésic bfezen byl teply, suchy a slune¢ny s priimérnou mésiéni
teplotou 5,2 °C (+2,7 °C) teplotné nadnormalni a srazkové pod-
normaini (38 % normalu). Seti jarniho jeémene bylo zahajeno
na poc¢atku druhé dekady mésice brezna, tj. asi o pét dnl dfive
nez v roce 2011. Duben byl teplotné nadnormalni s prdmérnou
teplotou 8,4 °C (+1,1 °C) a srazkové normalni (82 % normalu).
Na poc¢atku mésice dubna pfiSlo vyrazné ochlazeni s proménli-
vym pocasim, zavér mésice byl horky a suchy. Vy8§i uhrn srazek
na pocatku meésice pfiznivé ovlivnil vzchazeni jafin i regeneraci
ozimu. Porosty jarniho jeémene byly na konci dubna v teplej$ich
oblastech ve fazi odnozovani, v chladnéjSich oblastech ve fazi 1.
az 4. listu.

V kvétnu pokracovalo sucho a predevsim na lehkych pis€itych
pudach byly porosty ozimého je€mene jiz nevratné poskozeny su-
chem. Porosty jarniho je€mene v teplych oblastech sloupkovaly
na pocatku mésice kvétna, v chladnéjSich oblastech od poloviny
kvétna. Na konci mésice kvétna byly porosty v teplych oblastech
ve fazi metani.

Mésic ¢erven byl teplotné nadnormalni (+1,4 °C) a srazkové nor-
malni (100 % normalu). Na po¢atku mésice €ervna panovalo pro-
ménlivé pocasi se srazkami, které od poloviny mésice vystridalo ob-
dobi s tropickymi teplotami. Na konci ¢ervna byla zahajena sklizen
ozimého jeCmene na jizni Moraveé.

Mésic Cervenec byl teplotné mirné nadprdmérny (+1,3 °C)
a srazkové vyrazné nadnormalni (144 % normalu). Na zadatku
mésice panovalo tropické pocasi, které uspisilo dozravani poros-
tl. Zacala sklizen, ktera v$ak byla prerusena obdobim s ¢astymi
srazkami. Na konci mésice vSak srazky ustaly a pfiznivé pocasi
pro sklizer pokracovalo i v mésici srpnu. Zpozdéni ve sklizni jar-
niho jeémene tak bylo brzy pfekonano a sklizen probihala rychleji
nez v roce 2011.

K 17. 7. bylo sklizeno 0,2 %, k 31. 7. 38 %, k 14. 8. 88 % vyméry
jarniho jeémene v Ceské republice (EAGRI, 2012).

March was warm, dry and sunny, with the month’s average tem-
perature of 5.2 °C (+2.7 °C) above average in temperatures and below
average in precipitation (38% of the standard). Sowing of spring barley
began at the beginning of March’s second decade, i.e. about five days
earlier than in 2011. April was above average in temperatures with the
average temperature of 8.4 °C (+1.1 °C) and standard in precipitation
(82% of the standard). At the beginning of April, weather markedly
cooled down and became changeable, the end of the month was hot
and dry. A higher precipitation sum at the beginning of the month af-
fected favorably the emergence of spring crops and regeneration of
winter crops. Stands of spring barley at the end of April were at the
tillering phase in the colder areas in the phase of the 1st to 4th leaf.

Dry weather continued in May and winter barley stands namely
on lighter sandy soils were irreversibly damaged by drought. Spring
barley stands in warm areas were shooting at the beginning of May.
in colder areas from the half of May. At the end of May stands in the
warm areas were in the phase of earing.

Weather in June was above average in temperatures (+1.4 °C)
and average in precipitation (100% of the standard). Weather at the
beginning June was changeable with precipitations, which were re-
placed by the period with tropical temperatures from the half of the
month. Harvest of winter barley began at the end of June in South
Moravia.

July was slightly above average in temperatures (+1.3 °C) and
significantly above average in precipitation (144% of the standard).
Tropical weather at the beginning of month accelerated ripening
of stands. Harvest began but it was interrupted by the period with
frequent rainfalls. However, rainfalls stopped at the end of month
and for harvest favorable weather also continued in August. Delay in
harvest of spring barley was thus soon overcome and harvest was
performed more quickly than in 2011.

0.2 % of spring barley acreage was harvested to June 17, 38 % to
June 31, 88 % to August 14 in the Czech Republic (EAGRI, 2012).
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Tab. 5 Pfehled parametr jakosti jeémene a sladu u nejvice zastoupenych odriid / Survey of barley and malt quality parameters in the most

represented varieties

Odruda / Variety BOJ MAL XAN SEB PRE RAD KAN
Pocet vzorktl jeémen/slad / No. of samples barley/malt | 62/54 53/45 31/27 2719 15/12 13/12 12/8
Jeémen / Barley

Obsah bilkovin / Protein content (%) 11.9 11.9 12.0 11.6 12.0 11.9 11.8
Obsah skrobu / Starch content (%) 63.9 63.3 63.8 63.7 63.0 63.8 63.5
Slad / Malt
Barva / Color (EBC) 3.1 3.1 3.9 3.6 3.2 3.1 3.3
Extrakt sladu / Malt extract (%) 81.2 81.2 81.2 81.5 80.6 81.0 80.6
Rozdil extraktu v jemném a hrubém mileti / Difference 0.9 1.1 0.9 1.2 0.9 1.4 0.9
in extract between fine and coarse grinds (%)
Relativni extrakt 45 °/ Relative extract (%) 37.7 38.8 45.6 41.6 45.6 35.9 40.6
Dosazitelny stupen prokvaseni / Apparent final 78.6 80.2 79.6 81.0 83.0 76.8 82.5
attenuation (%)
Diastaticka mohutnost / Diastatic power (WK) 319 286 372 343 361 297 406
Rozp. N / Soluble N (mg/100 ml) 83 81 86 84 84 81 87
Kolbachovo ¢€islo / Kolbach index 40.7 39.7 421 41.8 40.8 39.8 43.6
Friabilita / Friability (%) 88.5 85.0 86.4 84.4 83.3 79.2 90.3
Obsah B-glukant ve sladiné / B-Glucans in wort (mg/l) 155 262 125 197 208 248 161
Zakal 15° / Wort haze measured at 15 ° (EBC) 1.0 1.3 1.0 2.3 0.9 25 1.0
Zakal 90° / Wort haze measured at 90 ° (EBC) 0.9 1.1 0.8 2.1 0.7 2.6 0.9
Gushing 11/11 12/12 5/5 8/8 3/3 2/2 4/4

Vysvétlivky / Explanatory notes

Odrady / Varieties:

BOJ — Bojos, MAL — Malz , XAN — Xanadu, SEB — Sebastian, PRE — Prestige, RAD — Radegast, KAN — Kangoo,

Gushing — pocet testli na gushing sladu / po¢et vzork{i s hodnotou 0 ml /

Gushing — number of tests per malt gushing/number of samples with value 0 ml

Tab. 6 Gushingovy potencial sladu / Malt gushing potential
Rok / Year Celkem vzorku / G-0 % G-x % G - xx % G - xxx %

Total numer of samples

2010 52 17 32 14 26 12 22 11 20
2011 51 47 92 3 6 0 0 1 2
2012 48 48 100 0 0 0 0 0 0

3.2 Mikrosladovani

Celkem bylo zpracovano 236 vzork( jeémene, z toho 227 vzor-
kl jarniho jeémene a 9 vzorkd ozimé odrady Wintmalt. Nejvice byla
zastoupena odrida Bojos (26 %), nasledovala odrida Malz (23 %),
Xanadu (13 %) a odriida Sebastian (11 %). Celkem soubor vzorku
je€mene na mikrosladovani obsahoval 11 odrdd jemene.

Ze vzorkll je6mene bylo pfipraveno 198 vzorkud sladu na hodno-
ceni kvality sklizné a u 48 vzorkd sladu bylo provedeno stanoveni
gushingového potencialu sladu.

Z vysledkll v8ech parametrd je vypocitan primér kvalitativnich
ukazatell sklizné 2012 (tab. 3 az 5) a v tab. 6 vysledky stanoveni
gushingového potencialu sladu.

3.2.1 Jeémen

Prdmérna hodnota objemové hmotnosti 67,1 kg byla ve srovnani
s optimalnimi hodnotami niz$i. Prdmérna hodnota hmotnosti 1000
zrn byla 40,6 g.

Priimérna hodnota kli¢ivé energie pfi 4 ml za 72 hodin 97,0 %
byla pfizniva a prdmérna hodnota kli¢ivé rychlosti byla 80,6 %.
Primérna kli¢iva energie pfi 8 ml za 72 hodin byla 55,0 %. Rozdil
mezi hodnotou kli¢ivé energie pfi 4 ml a 8 ml (42 %) ukazuje, Ze
jeémen byl citlivy na vodu. Primérna hodnota kli¢ivosti v H,0, za
72 hodin byla 98,6 %. Vzorkd jeémene s kli€ivosti nizsi nez 96 %
bylo 2,5 %. Prilmérna stanovena hodnota &isla poklesu byla 287
s a vzorku je€mene s ¢islem poklesu pod 220 s (porostlé zrno)
bylo 8 %.

Jecmen byl sklizen za pfiznivych podminek, ¢emuz odpovida pri-
mérna vihkost 12,3 %. Obsah bilkovin byl nadpriimérny s pramérnou
hodnotou 11,9 % a obsah $krobu byl v priméru v8ech vzork(i 63,6 %,
coz je hodnota pramérna. U 140 vzork(l je¢mene byl obsah bilkovin
do 12,0 % a 96 vzorkll jeémene mélo obsah bilkovin 12,1 a vice %.

3.2 Micromalting

A total of 236 barley samples were analyzed, set included 227
samples of spring barley and 9 samples of the winter variety Wint-
malt. Bojos was the most represented variety (26%), it was followed
by the varieties Malz (23%), Xanadu (13%) and (11%). The total set
of barley samples for micromalting included 11 barley varieties.

198 malt samples for the evaluation of crop quality were prepared
from barley samples. Gushing potential of malt was assessed in 48
malt samples.

Average quality parameters of crop 2012 were calculated from re-
sults of all parameters (Tab. 3 to 5). Tab. 6 gives the results of the
assessment of malt gushing potential.

3.2.1 Barley

The average value of volume weight 67.1 kg was lower compared to the
optimum values. The average value of thousand grain weight was 40.6 g.

The average value of germination energy at 4 ml after 72 hours
(97.0%) was favorable; the average value of germination rate was
80.6%. Average germination energy at 8 ml after 72 was 55.0%. The
difference between the values of germination energy at 4 mland 8 mi
(42%) shows that barley was sensitive to water. The average value
of germination capacity in H,O, per 72 hours was 98.6%. Germina-
tion capacity lower than 96% was detected in 2.5% of samples. The
average value of the falling number was 287 s. 8% of barley samples
had falling number below 220 s (sprouted grain).

Barley was harvested under favorable conditions; this is reflected
in average moisture content of 12.3%. Protein content was above
average with the average value of 11.9% and starch content on av-
erage of all samples was 63.6%, which is an average value. 140
barley samples had protein content to 12.0% and protein content in
96 samples was above 12.1%.
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3.2.2 Sladovani

Jemen pfijimal vodu pfi maceni dobfe. Obsah vody po prvnim
namoceni byl v priméru 31,0 % s rozsahem hodnot 28,1-37,1 %, po
2. namoceni v priiméru 39,7 % ve zjisténém rozsahu 36,7-47,0 %.
V porovnani s rokem 2011 jsou tyto hodnoty nizsi a srovnatelné s ro-
kem 2010 (Hartman, 2012).

Dosazena primeérna vytéznost sladovani 91,4 % je pfizniva. Pru-
mérné ztraty v kofincich 4,2 % a primérné ztraty prodychanim 4,4 %
odpovidaji hodnotdm laboratorniho sladovani. Pfi srovnani skupiny
vzork( s obsahem bilkovin je€mene do 12,0 % (obsah vody pfi sla-
dovani 45 %) a skupiny vzorkli s obsahem bilkovin jeémene nad
12,1 % (obsah vody pfi sladovani 46,5 %), se projevil vliv vyssiho
obsahu vody pfi sladovani je€mene s vy$S§im obsahem bilkovin na
vytéZnost sladovani (v priméru o 1,2 % nizsi).

3.2.3 Slad

Bylo celkem analyzovano 198 vzork( sladu. U 171 vzork( sladu
probéhlo zcukfeni do 10 min, u 24 vzorkl za 10-15 min a 3 vzorku
za 15 min. Ze 198 sladin stékalo 176 sladin Cirych, 15 sladin bylo
slabé opalizujicich, 6 sladin bylo opalizujicich a 1 sladina byla kal-
na. Primérna hodnota viskozity 1,47 mPa.s byla pfizniva, primérna
hodnota pH sladiny 5,99 byla také pfizniva.

Primérna barva sladiny 3,3 j. EBC byla pfizniva a nebyl zazna-
menan vyraznéjsi rozdil v barvé mezi skupinami sladi s obsahem
bilkovin v jeémeni do 12,0 % a nad 12,1 %.

Primérna hodnota extraktu sladu v moucce byla 81 %. Skupina
jeémenu s obsahem bilkovin do 12,0 % méla pramérny obsah Skro-
bu 64,1 % a primérny obsah extraktu byl 81,5 %. Skupina s ob-
sahem bilkovin nad 12,1 % méla primérny obsah $krobu 62,9 %
a pramérny obsah extraktu byl 80,3 %.

Prdmérné hodnoty relativniho extraktu (39,7 %), diastatické mo-
hutnosti (329 j.WK), dosazitelného stupné prokvaseni (79,8 %), roz-
pustného dusiku (82 mg/100 ml) a friability (85,5 %) ukazuji, dobrou
kvalitu sladu. Primérna hodnota zakalu sladiny mérené pfi 15 ° byla
1,28 jednotek EBC a pfi 90 ° 1,27 jednotek EBC. Primérné hodnota
obsahu B-glukanu byla 196 mg/I.

Celkem u 48 dodanych je¢menu bylo provedeno laboratorni sla-
dovani odliSnou technologii. U takto ziskaného sladu, byl stanoven
gushingovy potencial sladu. Z fab. 6 vyplyva, Ze u zadnych testova-
nych vzork{ nebyl zjistén gushingovy potencial sladu.

4 ZAVER

V roce 2012 dosahl je¢men jarni prGmérného vynosu 4,3 t.ha™
a z plochy 284 tis. ha bylo sklizeno 1,2 mil t zrna je€mene jarniho.

Jeémen mél dobrou kli¢ivost, primérny obsah Skrobu a nad-
pramérny obsah bilkovin. Slad mél pfiznivé kvalitativni parametry
s nulovym gushingovym potencialem, ale s niz§im obsahem extrak-
tu. Z ddvodu nadprimérného obsahu bilkovin v jeémeni, nutnosti
vy§Siho stupné domoceni pro dosazeni optimalniho rozlusténi zrna
a niz&i extraktivnosti sladu byl rok 2012 z pohledu kvality jeémene
roénikem priimérnym.

PODEKOVANI

Dékujeme vSem koleglm za zaslani vzorkl je€émene s uplnymi
udaiji.

Vysledky byly ziskany vyuZitim poskytnuté institucionalni podpory
Ministerstva zemédeélstvi Ceské republiky na dlouhodoby koncepéni
rozvoj VUPS.
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3.2.2 Malting

Uptake of water of barley at steeping was good. Water content
after the first steeping was on average 31.0% with the values ranging
from 28.1-37.1%,; after the second steeping on average 39.7% in the
detected range from 36.7-47.0%. Compared to 2011 these values
are lower and comparable to 2010 (Hartman, 2012).

The achieved average value of malting yield of 91.4% is favora-
ble. Average losses in rootless (4.2%) and average losses by airing.
4.4% correspond to the values of laboratory malting. The comparison
of the set of samples with protein content in barley to 12.0% (water
content at malting 45%) and the set of samples with protein content
in barley over 12.1% (water content at malting 46.5%) showed the
effect of higher water content at malting of barley with higher protein
content on malting yield — on average by 1.2% lower.

3.2.3 Malt

Totally 198 malt samples were analyzed. 171 malt samples sac-
charified to 10 min, 24 samples after 10—15 min and three malt sam-
ples after 15 min. Of 198 worts, 176 clear worts ran off. Fifteen worts
were slightly opalizing, 6 worts were opalizing and one wort was tur-
bid. The average viscosity value of 1.47 mPa.s was favorable, the
average value of wort pH. 5.99 was also favorable.

Average wort color (3.3 EBC units) was favorable and no more
significant difference in color among the sets of malts with protein
content in barley to 12.0% and above 12.1% was recorded.

The average value of malt extract in fine flour was 81%. The group
of barleys with protein content to 12.0% had an average starch con-
tent of 64.1% and average extract content was 81.5%. The group
with protein content above 12.1% had an average starch content of
62.9% and average extract content was 80.3%.

The average values of relative extract (39.7%), diastatic power
(329 WK un.), final attenuation (79.8%), soluble nitrogen (82 mg/100
ml) and friability (85.5%) show that the produced malt was of a good
quality. The average values of wort haze measured at 15 ° was 1.28
EBC un. and at 90 ° 1.27 EBC un. The average value of -glucan
content was 196 mg/l.

48 delivered barley samples were laboratory-malted using differ-
ent technology. The produced malt was tested for malt gushing po-
tential. Tab. 6 shows that gushing potential was not detected in any
tested samples.

4 CONCLUSION

In 2012, spring barley achieved the average yield of 4.3 t.ha™ and
a total amount of 1.2 mil. t of spring barley grain was harvested from
the acreage of 284 thousand ha.

Barley had good germination capacity, average starch content and
above average protein content. Malt had favorable quality param-
eters with zero gushing potential but lower extract content. 2012 was
an average year in terms of barley quality due to the above average
protein content in barley, necessity of a higher degree of steeping
for achieving optimal grain modification and lower extract content
of malt.
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