Jakost sladovnického jemene sklizné 2011 v Ceské republice

KVASNY PRUM.

58 /2012 (10) 303

Jakost sladovnického jeémene sklizn& 2011 v Ceské republice

Quality of Malting Barley Crop 2011 in the Czech Republic

IVO HARTMAN

Vyzkumny ustav pivovarsky a sladafsky, a.s., Sladarsky ustav Brno, Mostecka 7, 614 00 Brno / Research Institute of Brewing and
Malting, Plc., Malting Institute in Brno, Mosteckd 7, 614 00 Brno, Czech Republic

e-mail: hartman @beerresearch.cz

Hartman, I.: Jakost sladovnického jeémene sklizné 2011 v Ceské republice. Kvasny Prum. 58, 2012, &. 10, s. 303-308.

Prace hodnoti jakost sladovnického jeémene v Ceské republice ze sklizné roku 2011. Obsah $krobu a podil pfedniho zrna byl nadprii-
mérny, obsah dusikatych latek byl ve srovnani s dlouhodobymi hodnotami nizsi. U nékterych partii doSlo nasledkem vyssi vihkosti k po-
rlstani obilek, a to jak viditelné, tak i skryté, coz negativné ovlivnilo kli¢ivost partii jeémene. Partie jeémene s dobrou kli¢ivosti, pfi vhod-
né zvolené technologii sladovani, poskytly kvalitni slad, s nadprimérnymi hodnotami extraktu.

Hartman, I.: Quality of malting barley crop 2011 in the Czech Republic. Kvasny Prum. 58, 2012, No. 10, p. 303-308.

The study evaluates the quality of malting barley from the 2011 harvest in the Czech Republic . It detected above average starch
content and portion of sieving fractions over 2.5mm and below average content of nitrogenous substances when compared to the long-
term values. In some lots the sprouting (both visible and hidden) of caryopses occurred due to the higher moisture content, this nega-
tively affected the germination capacity of barley lots. With appropriately chosen malting technology, barley lots with good germinative
capacity produced good quality malt with the above average values of extract.

Hartman, |.: Die Qualitét der aus der Ernte 2011 stammenden Braugerste in der Tschechischen Republik. Kvasny Prum. 58, 2012,
Nr. 10, S. 303-308.

Der Artikel befaBt sich mit der Qualitat der aus der Ernte 2011 stammenden Braugerste in Tschechischen Republik. Der Gehalt an
Stérke und an Anteil des |. Kornes wurde tberdurchschnittlich, im Vergleich mit den Werten aus den letzten Jahren wurde der Gehalt
an Stickstoffstoffen niedriger. Durch die héhere Feuchtigkeit bei einigen Chargen ist zum wie sichtbaren als auch zum unsichtbaren
GrasfruchtsprieBBen gekommen, was bei den einigen Partien die Keimfahigkeit der Gerste negative beeinflut hatte. Die Gerstenpar-
tien mit der guten Keimfahigkeit wurden eine einwandfreien Rohstoffe fiir ein gutes Malz mit einem tUberdurchschnittlichen Gehalt an

Extrakt.
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1 UVOD

V Ceské republice byl podle CSU (Cesky statisticky ufad, 2011)
v roce 2011 jarni jeémen péstovan na plose 271 972 ha pfi pramér-
ném vynosu 4,95 t.ha' a ozimy je€men na plose 100 809 ha s pr0-
mérnym vynosem 4,64 t.ha. Celkové tedy bylo sklizeno 1 346 tis. t
jarniho jeémene a 468 tis. t ozimého je€mene (fab. 7).V roce 2011
poklesla vyméra jarniho je€mene ve srovnani s rokem 2010 o 6 746
ha. Ve srovnani s rokem 2007, kdy zapocal trend Ubytku péstebnich
ploch jarniho je€mene, tak doslo ke snizeni ploch této plodiny
0 97 205 ha, tj. 0 26 %.

2 MATERIAL A METODY

Vzorky jeémene na mikrosladovani byly dodany z pivovard a sla-
doven. Vzorky jeCmene o hmotnosti 500 g byly sladovany ihned
po dodani v laboratorni mikrosladovné fy KVM (CR).

Byla pouzita technologie vzdusného maceni, nezbytna pro zpra-
covani Cerstvé sklizeného je€mene, s prvnim kratkym namocenim
a s nasledujici 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 je€men s obsahem bilkovin do 12,0 % obsahoval
45,0 % vody a jeCmen s obsahem bilkovin nad 12,1 % obsahoval
46,5 % vody. Teplota vody a teplota vzduchu v prabéhu vzdusnych
prestavek byla udrzovana na 14 °C. Po ukonéeni maceni byl je€émen
pfemistén do kombinované skiiné pro kli¢eni a hvozdéni sladu.

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

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

Keywords: malting barley, malt, crop 2011, quality

1 INTRODUCTION

According to the CSO (Cesky statisticky ufad, 2011), in 2011
spring barley was grown on the area of 271,972 ha with an average
yield of 4.95 t.ha™' and winter barley on the area of 100,809 ha with
an average yield of 4.64 t.ha'in the Czech Republic. Totally 1,346
thousand tons of spring barley and 467 thousand tons of winter bar-
ley were harvested (Tab. 7). Compared to 2010, in 2011 the acreage
of spring barley decreased by 6,746 ha. Compared to 2007 when this
trend of decreasing spring barley growing areas started, the areas
under this crop were decreased by 97,205 ha, i.e. 26 %.

2 MATERIAL AND METHODS

Barley samples for micromalting were delivered from breweries
and malt houses. Origin of samples 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.

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
steeping was completed, barley 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.
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Odhvozdény slad byl ihned po skonéeni hvozdéni odkli¢en v labo-
ratorni odkliCovacce.

Vzorky jeEmene, které byly vybrany pro stanoveni gushingu, byly
sladovany odliSnou technologi, kterd méla za cil zvyraznit pfipadny
gushingovy potencial. Hlavni zména spocivala v delSi celkové dobé
maceni a klieni (7 dni). V tomto pfipadé byl stupefi domoceni
po ukon&eni maceni pouze 42 %.

Rozbory sladu byly provadény ihned po sladovani. Mechanické
a chemické rozbory byly provedeny podle Pivovarsko-sladarské ana-
lytiky (Basarova et al., 1993), metodik EBC (EBC Analysis Commit-
tee, 2009) a MEBAK (1997). V8echny vysledky jsou uvedeny vzdy
v su8iné vzorku.

3 VYSLEDKY

3.1 Pribéh poéasi a vegetace

Prehled primeérnych mésicnich teplot a primérnych uhrni srazek
v Ceské republice od ledna do srpna je uveden v tab. 2 (Cesky hyd-
rometeorologicky ustav, 2011).

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

Barley samples selected for the determination of gushing were
malted using different technology with the aim to accentuate possible
gushing potential. The main change was a longer time of steeping
and germination (7 days). In this case degree of steeping after com-
pleting of steeping was only 42 %.

Malt analyses were carried out immediately after malting. Mechan-
ical and chemical analyses were performed according to the Brewing
and Malting Analytica (Basarova et al., 1993), EBC methods (EBC
Analysis Committee, 2009) and MEBAK (1997). All results are al-
ways 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 August is given in
Tab. 2 (Cesky hydrometeorologicky ustav, 2011) .

Tab. 1 JeCmen jarni a vyroba sladu v letech 1991-2011/ Spring barley and malt production in 1991-2011

Rok / Year| Plocha (ha)/ Sklizen (t) / Vynos (t/ha) / Spotreba Vyroba Spotieba je¢mene na
Area (ha) Harvest (t) Yield (t/ha) jeEmene (t) / sladu (t) / Malt vyrobu sladu (%) / Barley
Barley production (t) consumption for malt
consumption () production (%)
1991 339744 1596 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 1613 534 3.54 530 097 414 138 33
1995 368 119 1 322 471 3.59 580 049 453 163 44
1996 448 212 1749 644 3.9 660 285 515 848 38
1997 489 441 1819737 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 338817 1270 600 3.75 558 080 436 000 44
2002 345 153 1284129 3.72 579 840 453 000 45
2003 451 137 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 4.4 661 760 517 000 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 1 354 278 4.23 672 000 525 000 50
2010 278718 1088 670 3.91 638 720 499 000 59
2011 271972 1 345 940 4.95 665 600 520 000 49

Tab. 2 Prehled prdmérnych mésiénich teplot a primérnych uhrnli srazek v roce 2011/ Survey of average month temperatures and average

precipitation sums in 2011

Mésic / Month Primérna teplota (°C) / Odqhylka od normalu / Pramérny ﬂr_lrp sréiek (mm)/ Procenta normalu /
Average temperature (°C) | Deviation from standard | Average precipitation sum (mm) | Standard percent
Leden / January -1.0 0.8 38 93
Unor / February -1.6 -1.1 10 29
Bfezen / March 4.2 0.7 28 65
Duben / April 10.9 3.2 34 76
Kvéten / May 13.6 0.5 64 94
Cerven/ June 17.3 1.4 76 90
Cervenec / July 16.8 -0.9 144 164
Srpen / August 18.3 0.9 66 88
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Zima 2010/11 byla chladnéjsi, nez je dlouhodoby primér, a to pre-
devSim kvali podprimérnym teplotdm v prosinci a také v unoru.
mésice, kdy teplota dosahovala pfes den k -10 °C, v noci az k -23 °C.
Srazky s maximem do 5mm, smiSeného charakteru, byly zazname-
nany v obdobi od 7. 1.-19. 1., kdy panovaly teploty kolem bodu mra-
zu. Prvni dvé dekady mésice Unora se vyznacovaly primérnymi tep-
lotami od -3 °C do +4°C. Posledni dekada byla mraziva s minimalni
teplotou 24.2. az -15 °C. Srazkové byl unor podnormalni — 29 % nor-
malu.

Primérné teploty prvni dekady bfezna se pohybovaly kolem bodu
mrazu (byly ale velké rozdily mezi dennimi a no¢nimi teplotami).
Od 11.3. zacaly teploty stoupat na primér 10 °C a teplotniho maxima
18 °C bylo dosazeno 14.3. Ve druhé dekadé zacalo seti jafin, které
bylo pferuSeno vydatnymi srazkami 17. a 18. bfezna (az 40 mm).
V oblastech vyznamnych pro péstovani sladovnického jemene byly
porosty zaloZeny nejpozdéji do konce mésice bfezna.

Zpocatku dubna prevladalo teplé a suché pocasi s max. teplotami
10-15 °C, ranni teploty se pohybovaly kolem nuly nebo i pod bodem
mrazu. Od 12. 4. doslo k citelnému ochlazeni, se silnym vétrem a lo-
kalnimi destovymi, ve vy3Sich polohach i snéhovymi pfeharnkami.
Od 18. 4. se postupné oteplovalo a odpoledni teploty dosahovaly az
25 °C. Dne 24. 4. spadly v mistnich bourkach srazky s rliznou inten-
zitou. Na nékterych lokalitach byly zaznamenany kroupy.

V zavéru mésice dubna bylo proménlivé pocasi, stfidaly se polo-
jasné a obla¢né dny doprovazené prehankami a misty i bourkami
s vydatnéjSimi desti, které prerusSily prace na poli, ale pomohly po-
rostm.

Na zacatku kvétna doslo k prudkému ochlazeni s potfebnymi sraz-
kami, které byly v mnoha pfipadech snéhové. Snih padal i v polo-
hach pod 500 m n. m. Nejvétsi Skody byly zaznamenany na ovocnych
stromech, vinné révé a okrasnych rostlinach, u polnich plodin byly
poskozeny zejména rané brambory, vzchazejici kukufice a slunecni-
ce. | kdyz prevazna vétsina porostu obilovin nebyla mrazy pfimo po-
ny plochy jarniho jeémene s poskozenymi konci listl. V nizSich
polohach ochlazeni porostiim jarniho je¢mene spise prospélo, proto-
ze tim bylo prodlouzeno obdobi odnozovani.

Po citelném ochlazeni se postupné oteplovalo a odpoledni teploty
Casto pfesahovaly 20 °C. Ve druhé poloviné kvétna prevladalo teplé
a slune¢né pocasi s teplotami az k 30 °C, které bylo pferuSovano
pfehankami a boufkami s nerovnomérnym vyskytem i intenzitou.

Vzhledem k teplému pribéhu pocasi porosty v teplejSich oblas-
tech sloupkovaly v prvni dekadé kvétna, ve vyssich polohach od po-
loviny kvétna. Na pfelomu kvétna a ¢ervna porosty metaly.

V mésici ¢ervnu prevladalo polojasné pocasi s lokalnimi prehan-
kami a bourkami. Dochazelo k pravidelnym vzestupum teplot a pfi
pfechodu front k postupnému ochlazovani a pfibyvani oblaénosti
s prehankami. Srazky vykazovaly velmi rozdilnou intenzitu a lokalné
byly zaznamenany i kroupy.

Na pocatku cervence doslo k vyraznému ochlazeni (primérna
teplota 13,4 °C) se srazkami. Poté nastalo obdobi s letnimi teplotami
a byla zahajena sklizen, ktera v8ak byla ve druhé dekadé prerusena
ochlazenim s pfehankami, boutkami a nasledné destém trvalejsiho
charakteru. Destivé poCasi pretrvavalo az do poloviny srpna, kdy na-
stal letni charakter pocasi. Nepfiznivy vyvoj po€asi v dobé sklizné se
projevil vyskytem &erni (Alternaria sp.) v klasech nesklizenych obil-
nin a pordstanim, zvlasté u polehlych porostu.

V teplejSich oblastech dosahly porosty plné zralosti jiz na konci
prvni Cervencové dekady, ve vysSich polohach az na konci prvni srp-
nové dekady.

K 19. 7. bylo sklizeno 3%, k 2. 8. 16%, k 16. 8. 66% a 30. 8. 98 %
vymery jarniho je€émene v Ceské republice (EAGRI, 2011).

3.2 Mikrosladovani

Celkem bylo zpracovano 246 vzork(l jeémene, z toho 235 vzork
jarniho je¢mene a 11 vzorkd ozimé odrady Wintmalt. Nejvice byla
zastoupena odrida Malz (22,4 % vzorku), nasledovala odriida Bojos
(19,1 % vzorku), Sebastian (15,0 % vzorku) a odriida Xanadu (13,8 %
vzorku). Celkem soubor vzorkd jeémene na mikrosladovani obsaho-
val 12 odrld jeémene.

Ze vzorkl jeémene bylo pfipraveno 195 vzork( sladu na hodnoce-
ni kvality sklizné a u 51 vzorkd sladu bylo provedeno stanoveni gus-
hingového potenciélu sladu.

Z vysledk( vSech parametrl je vypocitan primér kvalitativnich
ukazatell sklizné 2011 (tab. 3, 4, 5) a v tab. 6 vysledky stanoveni
gushingového potencidlu sladu.

Winter 2010/11 was colder compared to the long time average,
mainly due to below average temperatures in December and Febru-
ary. In January, the lowest temperatures were recorded at the begin-
ning and at the end of month when the day temperature droped to
-10 °C, at night even to -23 °C. Precipitations of mixed character with
the maximum to 5mm were recorded in the period from January 7 to
January 19, when temperatures around zero occurred. The first two
decades of February were characterized by average temperatures
from -3 °C to +4°C. The last decade was chilly with the minimum
temperature as low as -15 °C on February 24. In terms of precipita-
tion, February was below average — 29 % of the standard.

Average temperatures of the first March decade moved around
the freezing point (but there were big differences between the day
and night time temperatures). From March 11, temperatures start-
ed to rise to the average of 10 °C and the temperature maximum of
18 °C was achieved on March 14. Sowing of spring crops began in
the second decade, it was interrupted by plentiful rains on March 17
and 18 (as much as 40 mm). The stands in the areas important for
growing of malting barley were established by the end of March as
latest.

Weather at the beginning of April was predominantly warm and dry
with the maximal temperatures 10-15 °C, morning temperatures
moved around zero or even below zero. From April 12 temperatures
markedly dropped, strong wind and showers, in higher positions
snowing occurred. From April 18 weather got gradually warmer and
afternoon temperatures reached as high as 25 °C. On April 24 pre-
cipitation of various intensity occurred in local storms. In some lo-
calities hails were recorded.

At the end of April changeable weather occurred with partly cloudy
and cloudy days accompanied with showers and local storms with
heavier rains which interrupted field works but were beneficial for
stands.

Weather at the beginning of May got sharply colder with needful
showers which in many cases were snow showers. Snow was falling
even in the altitudes below 500m. The highest damages were re-
corded in fruit trees, wine grapes and decorative plants, of field crops
mainly early potatoes, emerging maize and sunflower were dam-
aged. Although prevailing majority of cereal crops was not directly
damaged by frosts, areas of spring barley with damaged leaf tips
were recorded in the areas with the lowest temperatures. Lower tem-
peratures in the lowest locations were rather favorable for the stands
of spring barley as they prolonged the tillering period.

After markedly colder weather, it gradually became warmer and
afternoon temperatures often exceeded 20 °C. In the other half of
May, warm and sunny weather with temperatures as high as 30 °C
was interrupted by showers and storms of uneven occurrence and
intensity.

Due to a warm course of weather, stands in warmer areas shooted
in the first May decade, in higher positions from the half of May. At the
end of May-beginning of June the stands headed.

Weather in June was partly cloudy with local showers and storms.
Regular increase in temperature occurred and passing of fronts
brought lower temperatures and clouds with rains. Rains were of
a very different intensity and even hails were recorded locally.

At the beginning of July temperatures markedly dropped (average
temperature 13.4 °C) and rains occurred. Then a period with summer
temperatures came and harvest which was in the second decade
interrupted by colder weather with showers, storms and following
rains of a more permanent character again resumed. Rainy weather
persisted to the half of August when summer weather began. Unfa-
vorable development of weather during harvest was manifested by
the occurrence of mold Alternaria sp. in the ears of non-harvested
cereals and by sprouting, especially in lodged stands.

Stands in warmer areas already achieved full maturity at the end
of the first July decade, in higher positions only at the end of the first
August decade.

3 % of spring barley acreage was harvested by July 19, 16 % by
August 2,66 % by August 16 and 98 % of spring barley acreage in
the Czech Republic was harvested by August 30 (EAGRI, 2011).

3.2 Micromalting

A total of 246 barley samples under study included 235 samples of
spring barley and 11 samples of the winter variety Wintmalt. Malz
was the most represented variety (22.4 % of the samples), it was fol-
lowed by the variety Bojos (19.1 %), Sebastian (15.0 %), and the
variety Xanadu (13.8 %). The total set of barley samples for micro-
malting included 12 barley varieties.
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3.2.1 Jeémen

Primérna hodnota objemové hmotnosti byla ve srovnani s opti-
malnimi hodnotami niz8i — 68,1 kg. Primérna hodnota hmotnosti
1000 zrn dosahla pfiznivé hodnoty 43,2 g. VysSi hodnoty hmotnosti
tisice zrn bylo dosazeno pfiznivym (pozvolnym) priibéhem dozravani
(ochlazeni na pocatku Cervence), coz se projevilo i pfiznivé na obsa-
hu Skrobu v jeCmeni.

Prdmérna hodnota kli¢ivé energie pfi 4 ml za 72 hodin — 95,0 %
byla pfizniva a z ni vypoctena primérna hodnota kli¢ivé rychlosti —
78,3 % byla ve srovnani s optimalnimi hodnotami nizsi. Primérna
kli¢iva energie pfi 8 ml za 72 hodin byla 48,0 %. Rozdil mezi hodno-
tou kli¢ivé energie pfi 4ml a 8 ml ukazuje, ze mél je€men vyssi citli-
vost na vodu. Primérna hodnota kli¢ivosti v H,0, za 72 hodin byla
97,1 %. U 39 vzork( (15,8 %) byla kligivost nizs$i nez 96 %. Primérna
hodnota Cisla poklesu byla 227 s. Vzorky jeémene s hodnotou nizsi
jak 220 s jsou povazovany za porostlé. Bylo zjisténo, ze 39,2 % vzor-
kd bylo porostlych.

Je¢men vykazoval z hlediska vhodnosti pro sladafské vyuZziti pfiz-
nivé chemické sloZeni. Mirné vyssi primeérna vihkost 13,1 % je di-
sledkem nepfiznivych klimatickych podminek v obdobi sklizné.
Obsah bilkovin dosahl primérné hodnoty 10,8 %. Nadprimérné
hodnoty (65%) byly naméreny u obsahu Skrobu, coz davalo pfedpo-
klad pro dosaZeni pfiznivé extraktivnosti vyrobenych sladil. Prevaz-

Tab. 3 Kvalita je€mene — mikrosladovani / Barley quality — micromalting

195 malt samples for the evaluation of crop quality were prepared
from barley samples. Gushing was assessed in 51 malt samples.

Average quality parameters of crop 2011 was calculated from re-
sults of all parameters (Tab. 3, 4, 5), Tab. 6 gives the results of the
assessment of malt gushing potential.

3.2.1 Barley

The average value of volume weight 68.1 kg was lower compared
to the optimum values. The average value of thousand grain weight
was 43.2 g. The higher value of thousand grain weight was achieved
by a favorable (slow) course of ripening (cooling at the beginning of
July), which also affected starch content favorably.

The average value of germination energy at 4 ml after 72 hours,
95.0 %, was favorable and the average value of germination rate
calculated from it, 78.3 %, was lower than the optimum values. Av-
erage germination energy at 8 ml after 72 was 48.0 %. The differ-
ence between the values of germination energy at 4ml and 8 ml
shows that barley was more sensitive to water. The average value
of germinating capacity in H,0O, per 72 hours was 97.1 %. Germi-
native capacity was lower than 96 % in 39 samples, i.e. 15.8 % of
samples. The average value of the falling number was 227 s. 60.8 %
of barley samples had falling number over 220 s (non-sprouted
grain).

Rok / Year 2009 2010 2011
Pocet vzorkll / Number of samples 230 232 246
Objemovéa hmotnost / Vol. weight (kg) 67.3 68.1 68.1
Hmotnost tisice zrn / Thousand grain weight (g) 39.8 38.9 43.2
Kli¢iva energie / Germination energy 4 ml 72 h (%) 97.0 95.0 95.0
Kli¢iva rychlost / Germination rate (%) 76.3 78.1 71.6
Kli¢iva energie / Germination energy 8 ml 72 h (%) 49.0 63.0 48.0
KliCivost / Germinating capacity 72 h (%) 98.2 97.8 971
Vihkost / Moisture content (%) 12.2 13.2 13.1
Obsah $krobu / Starch content (%) 63.9 64.0 65.0
Obsah bilkovin / Protein content (%) 11.6 11.0 10.8
Tab. 4 Kvalita sladu — mikrosladovani / Malt quality — micromalting
Rok / Year 2009 2010 2011
do/ to nad / over do/ to nad / over do/ to nad / over
12.0% B 121 %B 12.0% B 121 %B 12.0% B 121 %B
Pocet vzorkli / No. of samples 116 31 156 22 185 10
Barva sladu (j. EBC) / Colour of malt (EBCU) 3.9 4.1 3.0 3.1 3.0 2.9
Extrakt sladu / Malt Extract (%) 81.5 80.7 82.2 80.9 82.8 81.9
Rozdil extraktl / Extract difference (%) 15 1.3 1.1 1.2 1.2 1.3
Relativni extrakt / Relative extract 45 °C 401 42.3 39.8 39.6 38.4 38.9
2;2352‘;2‘3 (?,LL;F’EF‘ prokvasent / Apparent final 80.7 80.5 80.9 79.4 81.2 80.3
Diastaticka mohutnost / Diastatic power (j. /un.WK) 335 371 324 369 350 388
Rozp. dusik / Soluble nitrogen (mg/100 ml) 87 94 81 89 82 89
Kolbachovo &islo / Kolbach index 45.4 44.3 44.0 41.3 45.3 42.9
Friabilita / Friability (%) 81.7 79.5 89.3 84.5 85.1 80.8
B-glukany / B-glucans (mg/l) 202 179 195 186 217 196
Zakal 15 ° / Wort haze measured at 15 ° (j./un. EBC) 0.92 0.79 1.73 1.89 1.28 1.16
Zakal 90 ° / Wort haze measured at 90 ° (j./un. EBC) 0.98 0.81 1.92 2.10 1.28 0.95
Vytéznost sladovani / Malt yield (%) 90.8 90.0 92.0 91.3 91.3 91.0

Vysvétlivky / Explanatory notes
B — bilkoviny / protein content
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na vétsina vzorkl (233 vzork() jeémene meéla obsah bilkovin do
12,0 %, pouze u 13 vzorkl byl obsah bilkovin nad 12,1 %.

3.2.2 Sladovani

Je¢men pfijimal vodu pfi ma€eni dobfe. Obsah vody po prvnim
namoceni byl v priméru 31,3 % s rozsahem hodnot 28,3-35,2 %,
po 2. namoceni v priméru 39,8 % ve zjisténém rozsahu 36,9-43,1 %.
V porovnani s rokem 2009 jsou tyto hodnoty nizsi a srovnatelné s ro-
kem 2010 (Hartman, 2011).

Dosazena primeérnda vytéznost sladovani 90,8 % je pfizniva. Pru-
meérné ztraty v kofincich 4,3 % a prlmérné ztraty prodychanim
4,4% odpovidaji hodnotam laboratorniho sladovani. Pfi srovnani
skupiny vzork(l s obsahem bilkovin jeémene do 12,0 % (obsah vody
pfi sladovani 45%) a skupiny vzorkll s obsahem bilkovin je¢mene
nad 12,1 % (obsah vody pfi sladovani 46,5 %) je patrny vliv vy§Siho
obsahu vody pfi sladovani jeémene s vysSim obsahem bilkovin
na vytéznost sladovani (v praméru o 0,3 % nizsi).

3.2.3 Slad

Bylo celkem analyzovano 195 vzorku sladl. Slady dobfe zcukfo-
valy — 193 vzorku sladu do 10 min, 1 vzorek sladu za 10-15 min
a 1 vzorek sladu za 15 min. Ze 195 sladin stékalo 186 sladin Cirych,
2 sladiny byly slabé opalizujici a 7 sladin bylo opalizujicich. Prdmeér-

Barley samples with value lower than 220 s are assessed as
sprouted 39.2 % of samples were sprouted.

Chemical composition of barley caryopses was favorable for malt-
ing use. Slightly increased average moisture content 13.1 % indi-
cates unfavorable weather conditions during harvest. Protein content
achieved the average value of 10.8 %. Above average values (65 %)
were measured in starch content, which is a prerequisite for achiev-
ing a favorable extract level of producedmalts. Most samples (233
samples) had protein content to 12.0 %, only in 13 samples protein
content was above 12.1 %.

3.2.2 Malting

Uptake of water of barley at steeping was good. Water content af-
ter the first steeping was on average 31.3 % ranging from 28.3-
35.2 %; after the second steeping on average 39.8 % in the detected
range from 36.9-43.1 %. Compared to 2009 these values are lower
and comparable to 2010 (Hartman, 2011).

The achieved average value of malting yield, 90.8 %, is favorable.
Average losses in rootless, 4.3 %, and average losses by airing,
4.4%, correspond to the values of laboratory malting. The com-
parison of the set of samples with barley protein content to 12.0 %
(water content at malting 45 %) and the set of samples with barley
protein content over 12.1% (water content at malting 46.5 %)

Tab. 5 Prehled parametrl jakosti jeémene a sladu u nejvice zastoupenych odrld / Survey of barley and malt quality parameters in the most

represented varieties

Odruada / Variety MAL BOJ SEB XAN PRE RAD KAN
Pocet vzorkll jeémen/slad / No. of samples barley/malt 55/44 47/41 37/29 34/26 1712 18/17 13/7
Je¢men / Barley

Obsah bilkovin / Protein content (%) 10.8 11.0 10.1 10.8 10.7 11.2 10.0
Obsah skrobu / Starch content (%) 64.8 65.0 65.4 65.3 64.9 65.0 65.7
Slad / Malt

Barva / Color (j./lun. EBC) 2.9 2.8 3.2 3.2 3.0 2.7 3.1
Extrakt sladu / Malt extract (%) 83.0 82.7 83.2 83.2 82.5 82.6 82.9
B?ﬂz’edrgr?c):(g?: ij:‘/r:a?:rpg:t?v:ezr#gee r:nrg Ic?ctala/rse grinds (%) 1.4 1.0 1.3 08 1.0 1.4 0.7
Relativni extrakt 45 °/ Relative extract (%) 38.5 36.7 38.8 43.0 43.7 36.3 39.1
Bgzgi'etﬁ;%Zt,“aptfe"nggg‘f(s;')" / 813 | 80.1 82.1 813 | 830 | 790 | 83.1
Diastaticka mohutnost / Diastatic power (j. /un.WK) 301 337 371 395 423 329 406
Rozp. N/ Soluble N (mg/100 ml) 84 84 78 84 79 86 79
Kolbachovo €islo / Kolbach index 45.3 45.3 46.4 46.2 44.2 44.9 471
Friabilita / Friability (%) 84.0 88.2 83.7 84.5 83.4 83.4 93.1
B-glukany / B-glucans (mg/l) 291.1 172 221 172 231 201 120
Zakal 15° / Wort haze measured at 15 ° (j./un. EBC) 1.2 1.1 1.4 0.8 0.9 1.7 1.1
Zakal 90° / Wort haze measured at 90 ° (j./un. EBC) 1.1 1.0 1.4 0.8 0.9 1.8 1.1
Gushing 11/10 6/5 8/8 8/8 5/5 11 5/3

Vysvétlivky/ Explanatory notes
Odrudy/ Varieties:

MAL — Malz , BOJ — Bojos, SEB — Sebastian, XAN — Xanadu, PRE — Prestige, RAD — Radegast, KAN — Kangoo,
Gushing — pocet testd na gushing sladu / po€et vzorkli s hodnotou 0 ml / Gushing — number of tests per malt gushing / number of samples

with value Oml

Tab. 6 Gushingovy potencidl sladu / Malt gushing potential

Vear | totalmumerofsamples | G0 | % | Grx | % | Gox | % | Goax | %
2009 70 53 76 14 20 1 1 2 3
2010 52 17 32 14 26 12 22 11 20
2011 51 47 92 3 6 0 0 1 2
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na hodnota viskozity 1,48 mPa.s byla pfizniva, priimérna hodnota
pH sladiny 5,98 byla rovnéz pfizniva.

Primérna barva sladiny 3,0 j. EBC byla pfizniva a nebyl zazname-
nan rozdil v barvé mezi skupinami sladii s obsahem bilkovin v je¢-
meni do 12,0 % a nad 12,1 %.

Prdmérna hodnota extraktu sladu byla 82,8 %. Skupina je¢ment
s obsahem bilkovin do 12,0 % méla primérny obsah Skrobu 65,1 %
a primérny obsah extraktu byl 82,8 %. Skupina s obsahem bilkovin
nad 12,1 % meéla priimérny obsah $krobu 63,5% a priimérny obsah
extraktu byl 81,9 %.

Primérna hodnota relativniho extraktu (38,5 %), diastatické mo-
hutnosti (351 j.WK), dosazitelného stupné prokvaseni (81,1 %), roz-
pustného dusiku (82 mg/100ml) a friability (85,2 %) ukazuji, Ze vyro-
beny slad je kvalitni.

Zjisténé rozdily mezi jednotlivymi vytvofenymi skupinami ukazuji
na vlastnosti jeément s vy$$im obsahem bilkovin, tj. nizsi vytéznost
noty zakalu sladiny méfené pfi 15° (1,28) a 90° (1,27) jsou mirné
zvy$ené. Primérna hodnota obsahu B-glukan(i byla 212 mg/I.

Celkem u 51 dodanych vzorkl jeémene bylo provedeno laborator-
ni sladovani odliSnou technologii. U takto ziskaného sladu byl stano-
ven gushingovy potencidl sladu. Pfi porovnani vysledk s minulymi
roky (tab. 6) je zfejmé, ze rok 2011 byl z hlediska nebezpeci vyskytu
gushingového potencialu pfiznivy, coz dokazuje 92% nulovych gus-
hingovych vysledka.

4 ZAVER

V roce 2011 dosahl vynos jarniho jeémene nadprimeérnych hodnot
— 4,95 t.ha''. Celkové bylo sklizeno 1,4 mil. t zrna jeEmene jarniho.

Obsah $krobu a podil pfedniho zrna byl nadpriimérny, obsah dusi-
katych latek byl ve srovnani s dlouhodobymi hodnotami nizsi.

VIhké pocasi v obdobi sklizné mélo nepfiznivy vliv na vzhled a mi-
krobiologickou kontaminaci obilek. U nékterych partii do$lo nasled-
kem vyssi vinkosti k porUstani obilek, a to jak viditelné, tak i skryté,
coz negativné ovlivnilo kli¢ivost partii je€mene, pfedevsim téch, kte-
ré byly skladovany delsi dobu. Z tohoto divodu bylo nutné dodrzovat
spravné postupy skladovani a pravidelné kontrolovat hodnoty klici-
vosti uskladnénych partii.

Partie je€émene s dobrou kli¢ivosti, pfi vhodné zvolené technologii
sladovani, poskytly kvalitni slad, s nadprimérnymi hodnotami ex-
traktu.

Podékovani

Dékujeme vSem koleglim za zaslani vzorkd jeCmene s Uplnymi
udaji.

Ukol byl podpofen ze zdroji Vyzkumného zaméru MSM6019369701
(Vyzkum sladafskych a pivovarskych surovin a technologii) a vy-
dani tohoto pfispévku bylo podpofeno v ramci projektu OPVK
CZ.1.07/2.4.00/31.0026 (Podpora transferu inovaci v zemédélstvi,
potravinafstvi a oblasti bioenergii do praxe).
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showed the effect of higher water content at malting of barley with
a higher protein content on malting yield — on average by 0.3 %
lower (Tab. 5).

3.2.3 Malt

Totally 195 malt samples were analyzed. Saccharification of malts
was good — 193 malt samples to 10 min, one sample after 10—-15 min
and one malt sample after 15 min. Of 195 worts, 186 clear worts ran
off. Two worts were slightly opalizing and 7 worts were opalizing. The
average viscosity value of 1.48 mPa.s was favorable, the average
value of wort pH, 5.98, was also favorable.

Average wort color (3.0 EBC units) was favorable and no differ-
ences in color among the sets of malts with protein content in barley
to 12.0 % and above 12.1 % were recorded

The average value of extract in malt in fine flour was 82.8 %. The
group of barleys with protein content to 12.0 % had an average
starch content of 65.1 % and average extract content was 82.8 %.
The group with protein content above 12.1% had an average starch
content of 63.5% and average extract content was 81.9 %.

The average values of relative extract (38.5 %), diastatic power (351
WK un.), final attenuation (81.1 %). soluble nitrogen (82 mg/100ml)
and friability (85.2 %) show that the produced malt was of a good quali-
ty. The differences found between the individual groups indicate
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° (1.28) and 90° (1.27)
are slightly increased. The average value of B-glucan content was
212 mg/l.

51 delivered barley samples were malted in a laboratory using dif-
ferent technology. The produced malt was laboratory tested for malt
gushing potential. Comparison of results (Tab. 6) showed that the
year 2011 was favorable in terms of the occurrence of gushing po-
tential, as documented by 92 % of zero gushing results.

4 CONCLUSIONS

In 2011, yield of spring barley achieved the above average values
of 4.95 t.ha' and total amount of 1.4 mil. t of spring barley grain were
harvested.

Starch content and portion of sieving fractions over 2.5mm was
above average. Content of nitrogenous substances compared to
long-term values was lower.

Wet weather during the harvest period affected appearance and
caryopses microbiological contamination unfavorably. In some lots
sprouting (both visible and hidden) of caryopses occurred due to
higher moisture content, this affected negatively germination capac-
ity of barley lots, namely those stored for a longer time. For this rea-
son it was necessary to observe proper storage techniques and
check regularly values of germination capacity of the stored lots.

With appropriately chosen malting technology, barley lots with
good germinative capacity provided good quality malt with the above
average values of extract.
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