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Prace hodnoti jakost sladovnického jeémene v Ceské republice ze sklizné roku 2010. Vlivem nepfiznivych klimatickych podminek
v priibéhu sklizné se u jeémene vyskytovalo biologické, fyziologické posSkozeni a zahnédlé Spicky. Je€men mél primérny obsah bilkovin
amirné nadpramérny obsah Skrobu. Slad mél dobrou kvalitu. Jako problematické parametry byly vyssi zakal sladiny a delsi doba zcukfeni.
Ve zvySené mife byl stanoven gushing sladu.

Hartman, I.: Quality of malting barley crop 2010 in the Czech Republic. Kvasny Prum. 57, 2011, No. 10, p. 371-376.

Study evaluates malting barley quality in the Czech Republic from harvest 2010. Due to unfavorable weather conditions during harvest,
biological, physiological damage and black tips occurred in barley. Barley had average protein content and slightly above average starch
content. Most of the malt quality parameters achieved standard values. Higher wort haze and longer saccharification time were its prob-
lematic parameters. Higher malt gushing potential was determined.

Hartman, l.: Die Qualitdt der Braugerste aus der Ernte 2010 in der Tschechischen Republik. Kvasny Prum. 57, 2011, Nr. 10,
S. 371-376.

Im Artikel wird die Qualitat der Braugerste aus der Ernte 2010 in der Tschechischen Republik beurteilt. Durch die ungiinstige klimatische
Bedingungen wéhrend der Ernten sind die biologischen und physiologischen Beschadigungen und braunliche Spitze des Kornes er-
schienen worden. Die Gerste wies einen durchschnittlichen Gehalt an Proteinen, einen leicht erhdhten an Starke und eine gute Qualitat
auf. Als problematische Parameter wurden eine erhohte Tribung der Wiirze, eine langere Verzuckerungszeit und ein erhéhtes Gushing

des Malzes festgestellt.

Kli¢ova slova: sladovnicky jeCmen, slad, sklizeri 2010, jakost

1 UVOD

V Ceské republice byl podle CSU [1] v roce 2010 jarni jeémen pé-
stovan na plo$e 278 718 ha pfi primérném vynosu 3,91 t.ha™' a ozimy
jeémen naplose 110207 ha s primérnym vynosem 4,5t.ha'. Celkové
tedy bylo sklizeno 1,1 mil. t jarniho je€mene a 500 tis. t 0zimého jec¢-
mene.V roce 2010 poklesla vyméra jarniho jeémene v porovnani s ro-
kem 2009 o 41 tis. ha a pokraCoval tak sestupny trend snizovani pés-
tebnich ploch jarniho jeémene zahajeny v roce 2007. Pro vyrobu sladu
je v poslednich letech vyuzivano az 50 % sklizeného zrna jarniho
je€mene (tab. 7).

2 MATERIAL A METODY

Vzorky jeémene na mikrosladovani byly dodany z pivovarud a sla-
doven. Vybér ptvodu vzorkl byl ponechan na vili dodavateld.

Vzorky jeCmene o hmotnosti 500 g byly sladovany v laboratorni
mikrosladovné fy KVM (CR) a byly sladovany ihned po dodani.

Byla pouzita technologie vzduSného maceni, nezbytna pro zpra-
covani Cerstvé sklizeného je€mene, s prvnim kratkym namocéenim
a s nasleduijici dlouhou vzdu$nou prestavkou.

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

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

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

Odhvozdény slad byl odkli€en v laboratorni odklic¢ovaéce ihned po
skonéeni hvozdéni.

Rozbory sladu byly provadény ihned po sladovani. Mechanické
a chemickeé rozbory byly provedeny podle Pivovarsko-sladarské ana-
lytiky [2], metodik EBC [3] a MEBAK [4]. VSechny vysledky jsou uve-
deny vzdy v suSiné vzorku.

Keywords: malting barley, malt, crop 2010, quality

1 INTRODUCTION

According to the Czech Statistical Office [1], in 2010 spring barley
was grown on the area of 278 718 ha with an average yield of 3.91 t.ha
" and winter barley on the area of 110 207 ha with an average yield
of 4.5 t.ha'in the Czech Republic. Totally 1.1 mil. tons of spring barley
and 500 thousand tons of winter barley were harvested. In 2010 the
acreage of spring barley decreased by 41 thousand ha compared to
2009 and trend to decrease spring barley growing areas that started
in 2007 continued. Even 50 % of harvested grain of spring barley has
been used for malt production in recent years (7ab. 1).

2 MATERIAL AND METHODS

Barley samples for micromalting tests were delivered from brew-
eries and malt houses. Sample origin was selected by the suppliers.

Barley samples (500 g) were malted in a laboratory micromalting
plant of the company KVM (CR) immediately after the delivery from
suppliers.

Air steeping technology was used for processing freshly harvested
barley, with the first short steeping and following long air rest.

Steeping: Length of steeps: 15t day 4 hours, 2" 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.When steep-
ing was completed, barley was transferred to a combined box for ger-
mination 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

22 hours, at the pre-kilning temperature of 55 °C for 12 hours and
at kilning temperature of 80 °C for 4 hours.

Kilned dry malts were degermed in a laboratory degerminating ma-
chine immediately after kilning.

Malt analyses were carried out immediately after malting. Mechan-
ical and chemical analyses were performed according to the Brewing
and Malting Analytica [2] and EBC methods [3] and MEBAK [4] All
results are always given in the sample dry matter.
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Tab. 1 Je€men jarni a vyroba sladu v letech 1990-2010 / Spring barley and malt production in 1990-2010

Plocha Skiizen Vynos $pvotfeba Vyroba Spotn"gba jeémene
Rok Aren Harvest Yield jeEmene sladu na vyrobu sladq
Year (ha) ) (t/ha) Barle}_/ Mal_t Barley consum_ptlon
consumption (t) | production (t) |for malt production (%)

1990 335 661 1826 824 5.44 548 440 428 469 30

1991 339 744 1 596 946 4.70 556 197 434 529 35

1992 438 406 1651122 3.77 532 178 415 764 32

1993 444 457 1742 228 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 3.90 532 285 415 848 30

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 3.03 607 621 474 704 57

2001 338 817 1270 600 3.75 558 075 435 996 44

2002 345 153 1284 129 3.72 579 835 452 996 45

2003 451 137 1763 404 3.91 619 127 483 693 35

2004 353 390 1734 671 4.91 654 122 511 033 36

2005 396 723 1646 233 4.15 660 073 515 682 38

2006 425 635 1512 851 3.55 667 256 521 294 44

2007 369 177 1270 345 3.44 675 263 527 549 53

2008 341 220 1584 024 4.64 692 480 541 000 44

2009 320 207 1354 278 4.23 670 720 524 000 50

2010 278 718 1088 670 3.91 634 880 496 000 58

3 VYSLEDKY 3 RESULTS

3.1 Priibéh pocasi a vegetace 2010

Prehled pramérnych mési¢nich teplot a pramérnych dhrni srazek
v Ceskeé republice podle dat Ceského hydrometeorologického Ustavu
[5] od ledna do zafi je uveden v tab. 2.

Zima 2009-2010 byla bohata na snih se souvislou snéhovou po-
kryvkou po dobu nékolika tydnd. Na pfelomu Unora a bfezna se pre-
chodné oteplilo a snih v teplejSich lokalitach roztal. Zacatkem brezna
se znovu ochladilo a napadla souvisla snéhova pokryvka. Ve druhé
poloviné mésice bfezna se postupné oteplovalo a bylo mozné zahajit
pfedsetovou pfipravu pldy. Seti bylo zahajeno na pocatku treti bfez-
nové dekady a seti jarniho je€émene v hlavnich produkénich oblastech
sladovnického je¢mene bylo ukonéeno v prvni dubnové dekadé. Pro
vzchazeni je€mene bylo dostateéné mnozstvi vliahy. Od poloviny
dubna se vyskytovaly ¢asté a vydatné srazky.

Kvéten byl vyrazné srazkové nadnornalni (mésiéni srazkové uhrny
i pfes 200 mm), chladny a s nedostatkem slune¢niho svitu. V dlou-
hodobé pfemokfené pudé byl nedostatek padniho vzduchu a nasled-
kem toho porosty jeémene Zloutly, mély zbrzdény rist a vyvoj. Casté
srazky (nékde kazdodenni) rovnéz znemoznovaly u€¢innou chemickou
ochranu. Dochazelo také k lokalnimu zaplaveni pozemk( s nasled-
nym poskozenim nebo zni¢enim porostu.

3.1 Weather and vegetation 2010

A survey of average month temperatures and average precipitation
sums in the Czech Republic according to the data of the Czech Hy-
drometeorological Institute [5] from January to September is given in
Tab. 2.

Winter 2009-2010 was rich in snow with a continuous snow cover
for several weeks. At the end of February and beginning of March it
got warmer temporarily and snow melted in warmer localities. At the
beginning of March it got colder again and snow created a continuous
cover. In the later half of March the weather got gradually warmer and
it was possible to start with pre-sowing soil preparation. Sowing
started at the beginning of the third March decade and sowing of
spring barley in main malting barley production areas was finished in
the first April decade. There was a sufficient amount of water for barley
emergence. From the half of April frequent and substantial rainfalls
occurred.

May was markedly above average in precipitations (monthly pre-
cipitation sums even higher than 200 mm), cold and with a lack of
sunshine. Over wet soil contained an insufficiency soil air and due to
it barleys got yellow, their growth and development were delayed. Fre-
quent rainfalls (in some localities daily) also impeded efficient chem-

Tab. 2 Pfehled pramérnych mésicnich teplot a primérnych Uhrna srazek v roce 2010 / Survey of average month temperatures and average

precipitation sums in 2010

Primérna teplota / Odchylka od normalu/ | Prdmérny tGhrn srazek / Procenta normalu /
Mésic / Month Average temperature (°C)| Deviation from standard | Average precipitation Standard percentage
sum (mm)
Leden / January -4.8 -3.0 52 124
Unor / February -15 -0.9 25 74
Brfezen / March 3.1 -0.1 35 80
Duben / April 8.9 1.3 48 107
Kvéten / May 12.0 -1.1 135 199
Cerven / June 17.0 1.1 68 81
Cervenec / July 20.3 2.6 111 126
Srpen / August 17.3 0.0 150 200
Zafi | September 11.7 -1.4 85 149
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Na konci prvni kvétnové dekady zadaly porosty sloupkovat. Podle
doby seti a prlibéhu pocasi se tato faze protahla az do prvni ¢ervnové
dekady. Metani probihalo mezi 3. a 23. ¢ervnem. Dozravani jeCmene
se protahlo na mésic — od poloviny ¢ervence do konce druhé srpnové
dekady.

Vysoké teploty v ervenci uspiSily dozravani a sklizen jarniho jec¢-
mene tak zacala dfive nez v roce 2009. Koncem €ervence bylo skli-
zeno 15 %, v poloviné srpna 51 % a na konci srpna 87 % ploch jarniho
jeémene [6]. Casté a intenzivni srazky (zvlasté v mésici srpnu) prabéh
zni naruSovaly a sklizen tak byla ukonéena az v mésici zafi. Polehlé
porosty byly silné napadeny prevazné cerni obilnin (Cladosporium
spp., Alternaria spp.) a na ¢etnych lokalitach dochazelo k porGstani.

3.2 Hodnoceni vyskytu chorob, skadct

Prvni vyskyt padli travniho byl zaznamenan ve tfeti dubnové de-
kadé. Odriidové rozdily byly na nékterych lokalitach dost vyrazné.
U méné odolnych odrid bylo zaznamenano silné napadeni.

Dominantnimi chorobami v letoSnim roce byl komplex hnédych
skvrnitosti a rhynchosporiova skvrnitost. Diky chladnému a destivému
pocasi se rhynchosporium vyskytlo i v oblastech teplejSich (napf. Vé-
rovany, Chrlice), kde je jinak vyskyt této choroby velmi vzacny. Né-
které nachylné odridy mély jiz na pocatku metani (nebo dokonce
pfed nim) 100% napadeni listové plochy.

Komplex hnédych skvrnitosti se vyskytoval na vSech lokalitach.
Byly zaznamenany odridové rozdily. Z registrovanych odrid se jevily
jako nejnachylnéjsi odridy Advent a Prestige.

Vyskyt rzi je€né byl zavisly na klimatickych podminkach lokalit a na
odolnosti jednotlivych odrid.

V roce 2010 byl opét zaznamenan na listech jeémen0 vyskyt ne-
specifické skvrnitosti, ktery byl velmi z&visly na citlivosti jednotlivych
odrdd.

Vyskyt fuzarii v klasech byl zavisly na lokalité a na odolnosti odr(id.
Na nékterych lokalitach byl zaznamenan pomérné silny vyskyt této
choroby (napt. Uhersky Ostroh).

K poléhani v letoSnim roce do$lo na nékterych lokalitach jiz brzy
po metani a bylo dosti vyrazné. Polehlé porosty pomaleji dozravaly
a komplikovaly sklizeri.

Vyskyt §kddcl byl srovnatelny s jinymi priimérnymi roky. Podle po-
tfeby byly aplikovany insekticidy [7].

3.3 Odrudova skladba vzorku

Celkem bylo zpracovano 232 vzork(l je€émene, z toho 222 vzorkU
jarniho jeémene a 10 vzorkd ozimé odrddy Wintmalt. Pfehled podtu
vzorkU jednotlivych odriid je uveden v tab. 3. Nejvice byla zastoupena
odrdda Bojos (57 vzorkU), nasledovala odriida Malz (52 vzork(), a od-
rda Sebastian 33 vzork( a odrida Xanadu 23 vzorkl. Celkem soubor
vzorkd jeémene na mikrosladovani obsahoval 12 odrid je¢mene.

Ze vzorkud je€mene bylo pfipraveno 178 vzorku sladu na hodnoceni
kvality sklizné a u 54 vzorku jeEmene bylo provedeno sladovani a sta-
noveni gushingu.

3.4 Hodnoceni jeémene

Prdmérna hodnota objemové hmotnosti 68,1 kg a primérna hod-
nota hmotnosti 1000 zrn 38,9 g byly nizsi a dokladaji, ze je¢men byl
drobnéjsiho zrna.

Prdmérna hodnota kli¢ivé energie pfi 4 ml za 72 hodin — 95,0 %
byla pfizniva a z ni vypoétend primérna hodnota kli¢ivé rychlosti —
78,3 % byla také pfizniva. Prumérna kli¢iva energie pfi 8 ml za 72
hodin byla 63,0 %. Rozdil mezi hodnotou kli¢ivé energie pfi4 mla 8 ml
ukazuje, ze i v kratké dobé po sklizni mél jeémen nizsi citlivost na
vodu. Primérnd hodnota kli¢ivosti v H,O, za 72 hodin byla 97,8 %.

Chemické sloZeni obilek jeEmene bylo pfiznivé. Mirné vyssi pra-
mérna vlhkost 13,2 % ukazuje na nepfiznivé klimatické podminky pfi
sklizni, zvla$té v mésici srpnu. Obsah bilkovin dosahl primérné hod-
noty 11,0 % a obsah $krobu byl v priméru vSech vzorkl 64 %, coz
je hodnota mirné nadprdmeérna. 200 vzork( jeémene mélo obsah bil-
kovin do 12,0 % a 32 vzorkd je¢émene mélo obsah bilkovin nad 12,1 %.

Parametry kvality jeémene ze sklizriovych roénikd 2008—2010 jsou
uvedeny v tab. 4.

3.5 Hodnoceni mikrosladovani

Je¢men pfijimal vodu pfi mageni dobfe. Obsah vody po prvnim na-
moceni byl v priméru 31,3 % s rozsahem hodnot 28,5-36,5 %, po
2. namoceni v priméru 39,7 % ve zjisténém rozsahu 32,1-43,3 %.
V porovnani s rokem 2009 jsou tyto hodnoty nizsi a srovnatelné s ro-
kem 2008.

Dosazena primérna vytéznost sladovani 91,8 % je pfizniva. Pra-
mérné ztraty v kofincich 3,9 % a primeérné ztraty prodychanim 4,3 %

Tab. 3 Odrlidova skladba vzork(l jeémene sklizné 2010/ Varietal com-
position of barley samples, crop 2010

Odruda / Variety Pocet / Zastoupeni % /
Number Representation %
BOJOS 57 25
MALZ 52 22
SEBASTIAN 33 14
XANADU 23 10
PRESTIGE 17 7
KANGOO 10 4
WINTMALT 10 4
BLANIK 9 4
RADEGAST 9 4
JERSEY 7 3
AKSAMIT 4 2
ADVENT 1 1

ical protection. Local flooding of plots with subsequent damage or de-
struction of growths also occurred.

The growths began shooting at the end of the first May decade.
According to the sowing time and course of weather this phase pro-
longed to the first June decade. Heading occurred between June 3
and 23. Barley maturation extended for a month — from the half of
July to the end of the second August decade.

High temperatures in July accelerated maturation and spring barley
harvest started earlier than in 2009. In late July 15 % was harvested,
in mid August it was 51 % and at the end of August 87 % of the area
under spring barley [6]. Frequent and intense precipitations (espe-
cially in August) disturbed the course of harvest and harvest was com-
pleted only in September. Vast growths were heavily infested mainly
with Cladosporium spp. and Alternaria spp. and overgrowing occurred
in many localities.

3.2 Evaluation of the occurrence of diseases, pests

The first occurrence of powdery mildew was recorded in the third
April decade. Varietal differences were quite pronounced in some lo-
calities. In less resistant varieties heavy infestation was recorded.

Complex of net blotches and scald were dominant diseases in 2010.
Due to cold and wet weather, scald also occurred in warmer areas,
e.g. Vérovany, Chrlice, where the occurrence of this disease is oth-
erwise very rare. Some sensitive varieties showed 100% infestation
of the leaf area already at the beginning of heading (or even before
it).

Complex of net blotch occurred in all localities. Varietal differences
were recorded. Of the registered varieties, Prestige and Advent were
the most susceptible ones.

The occurrence of brown rust was dependent on climatic conditions
of the localities and resistance of the particular varieties.

In 2010 the occurrence of non specific blotch was again recorded
on barley leaves depending on the sensitivity of the particular vari-
eties.

The occurrence of fusaria depended on the locality and variety re-
sistance. In some localities a relatively heavy occurrence of this dis-
ease was recorded (e.g. Uhersky Ostroh).

Lodging in some localities occurred soon after heading and it was
quite pronounced that year. Lodged growths matured more slowly and
hampered harvest.

The occurrence of pests was comparable with other average years.
Insecticides were applied as needed [7].

3.3 Varietal composition of samples

Totally 232 barley samples, i.e. 222 samples of spring barley and
10 samples of the winter variety Wintmalt, were processed. A survey
of the number of samples of the individual varieties is given in Tab. 3.
The most represented variety was Bojos (57 samples), it was followed
by the varieties Malz (52 samples), and Sebastian 33 samples and
the variety Xanadu 23 samples. Totally the set of barley samples for
micromalting contained 12 barley samples.

Of the total set of barley samples, 178 malt samples were prepared
for the harvest quality evaluation and 54 barley samples were micro-
malted and gushing assessed.

3.4 Barley evaluation
The average value of volume weight (68.1 kg) and average value
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Tab. 4 Jakost je€mene v letech 2008—-2010 / Barley quality in 2008—2010

Rok / Year 2008 2009 2010
Pocet vzorki / No. of samples 220 230 232
Objemova hmotnost / Vol. weight (kg) 68.8 67.3 68.1
Hmotnost tisice zrn/ Weight of 1,000 grains (g) 40.7 39.8 38.9
Kliciva energie 4 ml 72 h / Germination energy (4 ml) 72 h (%) 97 97 95

Kli¢iva rychlost / Germination rate (%) 76.4 76.3 78.1
Kli¢iva energie 8 ml 72 h / Germination energy (8 ml) 72 h (%) 57 49 63

Klicivost 72 h / Germinating capacity 72 h (%) 97.9 98.2 97.8
Vlhkost / Moisture content (%) 12.3 12.2 13.2
Obsah Skrobu / Starch content (%) 64.7 63.9 64.0
Obsah bilkovin / Protein content (%) 11.2 11.6 11.0

odpovidaji hodnotdm laboratorniho sladovani. Pfi srovnani skupiny
vzork(l s obsahem bilkovin jeémene 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 %), je vidét vliv vy§Siho obsahu
vody pfi sladovani jeCmene s vy§Sim obsahem bilkovin na vytéznost
sladovani — v priméru o0 0,7 % nizsi (tab. 5).

3.6 Hodnoceni sladu

Bylo celkem analyzovano 178 vzorkd sladu. Slady hiife zcukfovaly,
123 slad(i do 10 min, 36 sladi za 10-15 min, 16 slad(i za 15 min a 3
slady za 15-20 minut. Ze 178 sladin bylo 139 sladin &irych, 30 sladin
bylo slabé opalizujicich a 9 sladin bylo opalizujicich. Primérna hod-
nota viskozity 1,47 mPa.s byla pfiznivd, primérna hodnota pH sladiny
5,98 byla také pfizniva.

Prdmérna barva sladiny 3,0 j. EBC byla pfizniva a nebyl zazname-
nan rozdil v barvé mezi skupinami sladl s obsahem bilkovin v jeémeni
do 12,0 % a nad 12,1 %.

Prdmérna hodnota extraktu ve sladu v moucce byla 82,1 %. Sku-
pina jeémen(l s obsahem bilkovin do 12,0 % (celkem 156 vzork( jec¢-
mene) mela primeérny obsah skrobu 64,2 % a primérny obsah ex-
traktu byl 82,2 %. Skupina s obsahem bilkovin nad 12,1 % (celkem
22 vzorkl jemene) méla primérny obsah Skrobu 63,0 % a pramérny
obsah extraktu byl 80,9 %. Rozdil extraktu v mleti DLFU — 1,1 % v cel-
kovém primeéru a témérf i v prliméru obou podskupin (1,1 % a 1,2 %)
ukazuje na spravné zvolenou technologii mikrosladovani.

Primérna hodnota relativniho extraktu (39,8), diastatické mohut-
nosti (330 j.WK), dosazitelného stupné prokvaseni (80,7 %), rozpust-

Tab. 5 Jakost sladu v letech 2008—-2010 / Malt quality in 2008—-2010

of thousand grain weight (38.9 g) were lower and they confirm that
barley had minor grains.

The average value of germination energy at 4 ml after 72 hours,
95.0 %, was favorable and average value of germination rate calcu-
lated from it, 78.3 %, was also favorable. Average germination energy
at 8 ml after 72 was 63.0 %. The difference between the values of
germination energy at 4 ml and 8 ml shows that barley had lower sen-
sitivity to water also shortly after harvest. The average value of ger-
minating capacity in H,O, per 72 hours was 97.8 %.

Chemical composition of barley caryopses was favorable. Slightly
increased average water content (13.2 %) indicates unfavorable
weather conditions at harvest, especially in August. Protein content
achieved the average value of 11.0 % and starch content was on av-
erage of all samples 64 %, it is a slightly above the average value.
200 barley samples had protein content to 12.0 % and protein content
in 32 barley samples was above 12.1 %.

Parameters of barley quality from harvest years 2008-2010 are
given in Tab. 4.

3.5 Evaluation of micromalting technological parameters

Uptake of water of barley at steeping was good. Water content after
the first steeping was on average 31.3 % ranging from 28.5-36.5 %,
after the second steeping on average 39.7 % in the detected range
from 32.1-43.3 %. Compared to 2009 these values are lower and
comparable to 2008.

The achieved average value of malting yield, 91.8 %, is favorable.
Average losses in rootless, 3.9 %, and average losses by airing,

2008 2009 2010
do/ to nad / over do/ to nad / over do/ to nad / over
12.0% NL | 12.1 % NL 12.0 % NL | 12.1 % NL | 12.0% NL | 12.1 % NL
Pocet vzorku / No. of samples 140 27 132 47 156 22
Barva sladu / Colour of malt (j./un EBC) 2.9 2.8 3.9 4.0 3.0 3.1
Extrakt sladu / Extract (%) 81.9 80.2 81.5 80.8 82.2 80.9
Rozdil ext. v DLFU / 1.0 0.9 1.5 1.3 1.1 1.2
Extract difference in DLFU (%)
Relativni extrakt 45 °C / 37.3 38.3 40.0 41.7 39.8 39.6
Relative extract 45 °C (%)
Dosazitelny stupen prokvaseni / 81.8 82.3 80.7 80.3 80.9 79.4
Apparent final attenuation (%)
Diastaticka mohutnost / 386 461 332 362 324 369
Diastatic power (j./Jun WK)
Rozpustny dusik / 77 85 87 94 81 89
Soluble nitrogen (mg/100 ml)
Friabilita / Friability (%) 81.9 78.9 81.6 79.6 89.3 84.5
B-glukany / B-glucans (mg/1l) 272 227 200 178 195 186
Oxalaty / Oxalates (mg/100g) - - 17.3 18.1 14.6 14.5
Zakal pfi 15°/ 1.18 0.79 0.92 0.79 1.73 1.89
Wort haze measured at 15 ° (j./un EBC)
Zakal pii 90° / 1.39 0.76 0.97 0.81 1.92 2.10
Wort haze measured at 90 ° (j./lun EBC)
Vytéznost sladu / Malt yield (%) 91.9 91.0 90.8 90.0 92.0 91.3

Vysvétlivky / Explanatory notes
NL — bilkoviny / protein content
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Tab. 6 Zakal sladin v letech 2008-2010 / Wort haze in 2008-2010

Rok / Year | Celkem vzork / Total no. of samples Z 15° min. max. Z90° min. max.
2008 167 1.12 0.32 4.71 1.29 0.43 6.72
2009 177 0.88 0.37 6.97 0.93 0.51 4.05
2010 178 1.75 0.47 12.43 1.94 0.57 15.07

Vysvétlivky / Explanatory notes
Z 15° — Zakal pfi 15° / Wort haze measured at 15 ° (j./un EBC)
Z 90° — Zakal pfi 90° / Wort haze measured at 90 ° (j./un EBC)

ného dusiku (82 mg/100 ml) a friability (88,7 %) ukazuji, Ze vyrobeny
slad je kvalitni. V porovnani s pfedchozimi lety mohou vy$si hodnoty
friability letosni sklizné souviset s niz§im obsahem dusikatych latek.
Zjisténé rozdily mezi jednotlivymi vytvofenymi skupinami ukazuji na
vlastnosti vzorkl jeémene s vy$Sim obsahem bilkovin, tj. nizsi vytéz-
hodnoty zakalu sladiny mérené pfi 15 ° (1,75) a 90 ° (1,94) jsou zvy-
Sené (tab. 6) a blizi se hodnotdm z roku 2006 [8]. Primérné hodnoty
obsahu B-glukan( jsou pfiznivé a vyrazné se od sebe nelisi — celkovy
prdmér sklizné 2010 je 193 mg/ 1000 ml. Prdmér ve skupiné s obsa-
hem bilkovin do 12 % je 195 mg/1000 ml. Primérna hodnota obsahu
B-glukani ve skupiné s obsahem bilkovin nad 12,1 % je 186
mg/1000 ml.

Z tab. 7 jsou patrné rozdily primérnych hodnot parametr(i pro od-
rady vhodné pro vyrobu Ceského piva v porovnani s ostatnimi odrd-
dami. Odridy vhodné pro Ceské pivo se odliSovaly nizSi barvou, re-
lativnim extraktem pfi 45 °C, dosazitelnym stupném prokvaseni,
diastatickou mohutnosti a vy$8imi hodnotami obsahu B-glukanti a za-
kalu.

Celkem u 52 dodanych jeément bylo provedeno laboratorni sla-
dovéni odliSnou technologii. U takto ziskaného sladu byl proveden
laboratorni test na gushing sladu. V roce 2010 byl celkovy pocet nu-
lovych vysledku testu na gushing pouhych 17 % (tab. 8).

Parametry jakosti jeémene a sladu z nejvice zastoupenych odrid
ve sklizni 2010 jsou uvedeny v tab. 9.

4 ZAVER

V roce 2010 bylo sklizeno 1,1 mil. tun jarniho je€émene, coz je druhé
nejnizsi sklizené mnozstvi jeémene od roku 1990. U jeémene se v di-
sledku nepfiznivych klimatickych podminek béhem vegetace,
a zvlasté v prlbéhu sklizné, vyskytovalo biologické, fyziologické po-
8kozeni a zahnédlé Spicky. JeEmen mél primérny obsah bilkovin
a mirné nadprimérny obsah skrobu.

Slad mél dobrou kvalitu. Pfiznivy byl pfedevSim vyssi obsah ex-
traktu, vy$Si friabilita a nizsi obsah B-glukant. Byl zjistén vyssi zékal

4.3 %, correspond to the values of laboratory malting. The comparison
of the set of samples with barley protein content to 12.0 % (water
content at malting 45 %) and set of samples with barley protein con-
tent over 12.1 % (water content at malting 46.5) % showed the effect
of higher water content at malting of barley with a higher protein con-
tent on malting yield — on average by 0.7 % lower (Tab. 5).

3.6 Malt evaluation

Totally 178 malt samples were analyzed. Saccharification of malts
was worse, 123 malts to 10 min, 36 malts after 10-15 min, 16 malts
after 15 min and 3 malts after 15—20 minutes. Of 178 worts, 139 worts
were clear, 30 worts were slightly opalizing and 9 worts were opaliz-
ing. The average viscosity value 1.47 mPa.s was favorable, the aver-
age value of wort pH, 5.98, was also favorable.

Average wort color (3.0 EBC units) was favorable and no 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 extract in malt in fine flour was 82.1 %. The
group of barleys with protein content to 12.0 % (totally 156 barley
samples) had an average starch content of 64.2 % and average ex-
tract content was 82.2 %. The group with protein content above 12.1 %
(totally 22 barley samples) had an average starch content of 63.0 %
and average extract content was 80.9 %. The difference in extract be-
tween fine and coarse grinds (DLFU) — 1.1 % on total average and
on average of both subgroups (1.1 % and 1.2 %, respectively) sug-
gests a correctly chosen technology of micromalting.

The average values of relative extract (39.8), diastatic power (330
WK units), apparent final attenuation (80.7 %), soluble nitrogen (82
mg/100 ml) and friability (88.7 %) show that the produced malt was
of a good quality. Compared to previous years, higher friability values
in this year can be associated with a lower content of nitrogenous
substances. The differences found between the individual groups
show the characteristics of the barley samples with a higher protein
content, i.e. lower malting yield, lower extract content and lower
fragility. The average values of wort haze measured at 15 ° (1.75) and
90 ° (1.94) are increased (Tab. 6) and they near the values from 2006
[8]. The average values of 3-glucan content are favorable do not differ

Tab. 7 Jakost sladii vyrobenych z odrid vhodnych pro vyrobu Ceského piva a ostatnich odriid / Quality of malts produced from the varieties

suitable for the production of Czech Beer and other varieties

Odriidy pro Ceské pivo Odrudy ostatni
Varieties for Czech Beer Other varieties
Barva sladu / Colour of malt (j./lun EBC) 2.9 3.1
Extrakt sladu / Extract (%) 82.2 82.1
Rozdil ext. v DLFU / Extract diference in DLFU (%) 1.1 1.1
Relativni extrakt 45 °C / Relative extract 45 °C (%) 38.5 42.6
Dosazitelny stupen prokvaseni / Apparent final attenuation (%) 79.8 82.2
Diastaticka mohutnost / Diastatic power (j./un WK) 305 362
Rozpustny dusik / Soluble nitrogen (mg/100 ml) 82 81
Friabilita / Friability (%) 89.3 88.8
B-glukany / B-glucans (mg/l) 206 177
Oxalaty / Oxalates (mg/100g) 14.3 14.6
Zakal pti 15° / Wort haze measured at 15° (j./un EBC) 1.86 1.56
Zakal pfi 90° / Wort haze measured at 90° (j./un EBC) 2.09 1.72
Vytéznost sladu / Malt yield (%) 91.8 92.2
Tab. 8 Vysledky gushingu ve sladu v letech 2008—2010 / Results of gushing in 2008-2010

Rok / Year Celkem vzorkii / Samples in total G-0 (%) G-x (%) G — xx (%) G — xxx (%)

2008 53 31 58 10 19 1 2 11 21

2009 70 53 76 14 20 1 1 2 3

2010 54 17 32 14 26 12 22 11 20
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Tab. 9 Prehled parametrd jakosti jeémene a sladu z nejvice zastoupenych odrid / Survey of parameters of barley and malt quality

Odruada / Variety BOJ MAL | SEB | XAN PRE KAN WIN
Pocet vzorkl je¢men / slad / No. of samples barley / malt 57/47 | 52/38 | 33/23 | 23/14 | 17/14 10/8 10/8
JeEmen / Barley

Obsah bilkovin / Protein content (%) 11.3 10.8 10.5 11.0 11.1 10.5 11.8
Obsah skrobu / Starch content (%) 64.5 64.0 64.2 64.4 63.2 64.0 62.8
Slad / Malt

Barva sladu / Colour of malt (j./Jun EBC) 3.0 2.9 3.2 3.3 2.9 3,1 3.0
Extrakt sladu / Extract (%) 82.2 82.6 82.5 82.6 81.7 81.7 80.1
Rozdil ext. v DLFU / Extract difference in DLFU (%) 1.0 1.2 1.3 1.0 1.0 1.0 1.3
Relativni extrakt 45 °C / Relative extract 45 °C (%) 38.7 39 40.1 45.4 45.9 40.3 33.8
Dosazitelny stupen prokvaseni / Apparent final attenuation (%) 78.7 81.3 82.2 80.4 83.2 83.1 81.8
Diastatickd mohutnost / Diastatic power (j./un WK) 321 281 337 375 397 380 399
Rozpustny dusik / Soluble nitrogen (mg/100 ml) 85 79 80 86 80 82 77

Friabilita / Friability (%) 92.3 89.0 87.3 90.7 86.0 94.4 80.4
B-glukany / B-Glucans (mg/1l) 128 252 209 117 196 125 170
Zakal pri 15° / Wort haze measured at 15° (j./un EBC) 1.27 1.61 2.65 0.87 0.73 1.30 1.84
Zakal pri 90° / Wort haze measured at 90° (j./un EBC) 1.55 1.56 3.09 0.85 0.74 1.48 1.73
Oxalaty / Oxalates (mg/100g) 13.7 15.0 14.3 14.4 12.8 15.0 16.5
Gushing 10/3 14/4 10/2 9N 3/2 2/2 2/2

Vysvétlivky /Explanatory notes
Odridy / Varieties:

BOJ — Bojos, MAL — Malz, SEB — Sebastian, XAN — Xanadu, PRE — Prestige, KAN — Kangoo, WIN — Wintmalt
Gushing — pocet testt na gushing sladu / pocet vzork( s hodnotou 0 ml / number of tests for gushing in malt / number of samples with value 0 ml

sladiny a delSi doba zcukfeni. Ve zvySené mife byl stanoven gushing
sladu.
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substantially — total average of harvest 2010 is 193 mg/ 1000 ml. The
average in a group with protein content to 12 % is 195 mg/ 1000 ml.
The average value of B-glucan content in a group with protein content
above 12.1 % is 186 mg/1000 ml.

Tab. 7 shows apparent differences in the average values of param-
eters for the varieties suitable for Czech Beer production compared
to other varieties. The varieties suitable for Czech Beer differed in
lower color, relative extract at 45 °C, apparent final attenuation, di-
astatic power and higher values of B-glucan content and haze.

52 malt samples were micromalted using different technology. The
obtained malt was then laboratory tested for gusing potential. In 2010
the total number of zero results of the gushing testwas only 17 % (Tab. 8).

Quality parameters of barley and malt of the most represented va-
rieties in crop 2010 are given in Tab. 9.

4 CONCLUSIONS

In 2010 1.1 mil. tons of spring barley were harvested, it is the second
lowest harvested quantity of barley from 1990. Biological, physiological
damage and black tips occurred in barley due to unfavorable weather
conditions during vegetation and especially during harvest. Barley had
an average protein content and slightly above average starch content
Quality of malt was good. Higher extract, higher friability and lower
B-glucan content were favorable. Higher wort haze and longer sac-
charification time were determined. Higher gushing of malt was found.
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