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Hartman, |.: Kvalita sladovnického jeémene sklizné 2013 v Ceské republice. Kvasny Prum. 61, 2015, &. 3, s. 69-74

Byla hodnocena kvalita sladovnického jeémene v Ceské republice ze sklizné roku 2013. Byly stanoveny kvalitativni parametry vzorku
je€mene, provedeno sladovani v laboratorni mikrosladovné a vyhodnoceny kvalitativni parametry sladu. Sklizef je€émene probihala
za pfiznivych povétrnostnich podminek a zrno bylo bez fyziologického a biologického poSkozeni. Zpracovavané vzorky jeémene mély
pfiznivy obsah bilkovin a primérny obsah Skrobu. Slad mél pfiznivé kvalitativni parametry s nulovym gushingovym potencialem a i pfi
pramérném obsahu $krobu v zrnu jeémene, mél slad pfiznivy obsah extraktu. Byly zjistény niz$i hodnoty barvy sladiny a problémem
ro¢niku byl vysoky obsah B-glukant nékterych partii sladu, pfedevsim z oblasti Moravy.

Hartman, I.: Quality of malting barley from harvest 2013 in the Czech Republic. Kvasny Prum. 61, 2015, No. 3, pp. 69-74

Quality of malting barley from harvest 2013 in the Czech Republic was evaluated. The quality parameters of barley samples were
determined, malting was conducted in the laboratory micromalting plant and malt quality parameters were assessed. The weather during
harvest of barley was favorable and grain was without physiological and biological damage. The barley samples had good protein content
and average starch content. Malt had favorable quality parameters with zero gushing potential and extract content in malt was favorable
even at average starch content of barley grain. Lower values of wort color were detected and the problem of the year was a high 3-glucan
content of some lots of malt, namely from Moravia.

Hartman, I.: Die Qualitdt der Braugerste aus der Ernte 2013 in der Tschechischen Republik. Kvasny Prum. 61, 2015, Nr. 3, S.
69-74

Es wurde die Qualitat der Braugerste aus der Ernte 2013 in der Tschechischen Republik ausgewertet. Es wurden die qualitativen
Parameter von Braugerstenmustern festgestellt, in der Laborméalzungsanlage einige Malzherstellungsprozesse durchgefiihrt und die
qualitativen Parameter des Malzes ausgewertet. Die Braugersteernte verfolgte unter gunstigen Wetterbedingungen, das Korn wurde
ohne physiologischen und biologischen Beschadigung. Die verarbeitende Kornmuster wiesen einen glinstigen Gehalt an Proteine, einen
durchschnittlichen Gehalt an Starke, eine giinstige qualitativen Parameter mit Zero Gushingspotential und beim dem durchschnittlichen
Gehalt an Starke im Korn einen Giinstigenextrakt auf. Es wurden jedoch eine niedrigere Werte der Wirzefarbe, ein Problem dieses

Jahrganges bei einigen Malzpartien insbesonders aus Morava (Mé&hren) wurde ein hoher Gehalt an B-Glukane.
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1 UVOD

V Ceské republice byl podle CSU (2013) jarni jeémen péstovéan na
ploSe 242 727 ha pfi primérném vynosu 4,61 t.ha™ a ozimy je€émen
na plo$e 106 265 ha s primérnym vynosem 4,47 t.ha™'. Celkové bylo
sklizeno 1 119 tis. t jarniho je€mene a 475 tis. t ozimého jeCmene.
V roce 2013 doSlo v porovnani s rokem 2012 ke snizeni péstitel-
skych ploch jarniho jeémene o 42 tis. ha a bylo sklizeno o 107 tis. t
zrna jeémene jarniho méné (tab. 7).

2 MATERIAL A METODY

Vzorky jeémene pro mikrosladovaci zkousky byly dodany z pivo-
varQ a sladoven. Mikrosladovani bylo provedeno v laboratorni mik-
rosladovné firmy KVM (CR), a to ihned po dodani vzork(. Hmotnost
kazdého mikrosladovaného vzorku byla 500 g.

Byla pouzita technologie vzdusného maceni, vhodna pro zpra-
covani Cerstvé sklizeného je€mene, s prvnim kratkym namocenim
a s nasledujici dlouhou vzdus$nou prestavkou.

Maceni: Délka namacek 1. den 4 hodiny, 2. den 6 hodin. Tfeti den
byl obsah vody ve vymageném jeémeni upraven namackou nebo do-
kropenim tak, aby je€men 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 pribéhu vzdusnych
prestavek byla udrzovana na 14 °C. Po ukonéeni maceni byl jeémen
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: 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. Odhvoz-
dény slad byl ihned po skon¢eni hvozdéni odkli¢en v laboratorni od-
kli¢ovacce.

Keywords: malting barley, malt, harvest 2013, quality

1 INTRODUCTION

According to the CSO (2013), spring barley was grown on the area
of 242,727 ha at an average yield of 4.61 t.ha™ and winter barley on
the area of 106,265 ha at an average yield of 4.47 t.ha in the Czech
Republic. Totally 1,119 thousand tons of spring barley and 475 thou-
sand tons of winter barley were harvested. Compared to 2012, in
2013 the acreage of spring barley reduced by 42 thousand ha, and
harvest was by 107 thousand tons lower (Table 1).

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
samples delivery. Weight of each malted sample was 500 g.

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

Steeping: Length of steeps: 1t day for 4 hours, 2" day for 6 hours.
On the third day water content was adjusted by steeping or spray-
ing 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 kept at
14 °C. After steeping, barley was transferred to a combined box for
germination and malt kilning.

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

Kilning: 1 x 22 hours at pre-kilning temperature of 55 °C for 12
hours and kilning temperature of 80 °C for 4 hours. Kilning was per-
formed on a one-floor electrically heated kiln. Immediately after kiln-
ing, dry kilned dry malt was degermed in a laboratory degerminating
machine.
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Tab. 1 Jemen jarni a vyroba sladu v letech 1991-2013/Table 1 Spring barley and malt production in 1991-2013

Rok / Year | Plocha/ Area Sklizen / Vynos /Yield | Spotieba jeémene/ | Vyroba sladu/ Malt | Spotieba jeémene na
(ha) Harvest (t/ha) Barley consumption production vyrobu sladu / Barley
(t) 1) (t) consumption for
malt production (%)
1991 339 744 1 596 946 4.70 556 197 434 529 35
1992 438 406 1651122 3.77 532 178 415 764 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 1 322 471 3.59 580 049 453 163 44
1996 448 212 1749 644 3.90 660 285 515 848 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 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 3.91 620 800 485 000 35
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 1354 278 4.23 672 000 525 000 50
2010 278 718 1088 670 3.91 638 720 499 000 59
2011 271 972 1 345 940 4.95 665 600 520 000 49
2012 284 326 1226 082 4.31 669 440 523 000 55
2013 242 727 1119 061 4.61 678 400 530 000 61

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
maceni a kliéeni (7 dni). V tomto pfipadé byl stuperi domocéeni po
ukoncéeni maceni pouze 42 %.

Rozbory sladu byly provadény ihned po sladovani. Mechanické
a chemické rozbory byly provedeny podle Pivovarsko-sladarské
analytiky (Basarova, et al., 1993), metodik EBC (EBC, 2009) a ME-
BAK (MEBAK, 1997). V8echny vysledky jsou uvedeny vzdy v susiné
vzorku.

3 VYSLEDKY

3.1 Pribéh pocasi a vegetace

Prehled primérnych mésiénich teplot a primérnych ahmi srazek
v Ceské republice od ledna do zafi podle Udaji Ceského hydromete-
orologického Ustavu je uveden v tab. 2 (CHU, 2013 ).

Zima 2012/2013 byla teplotné priimérna. Prosincova primérna
teplota byla 0 0,4 °C pod normalem, avsak v lednu byla primérna
teplota o 1 °C nad normalem. Unor byl teplotné mirné podpriimérny,
s odchylkou —0,3 °C. Z hlediska sraZzek $lo o zimu nadprimérnou,
protoze v prosinci spadlo 0 16 % vice srazek, nez je obvyklé, v lednu
dokonce 0 45 % a v unoru o 34 %. Nejchladné&jsim obdobim byla
druhd polovina ledna, kdy teploty i pfes den byly pod bodem mrazu.
Na pfelomu ledna a unora pak nastalo vyrazné otepleni, po kterém
nasledovalo stfidani chladnéjSich a teplejSich obdobi.

V prvni dekadé bfezna doslo ke kratkodobému otepleni, kdy denni
teploty vystoupaly az na 15 °C, no¢ni teploty byly kolem nuly. V tom-
to obdobi na nékterych lokalitdch probéhlo seti jarniho jeémene, hra-
chu a maku. Ve druhé dekadé bfezna se postupné ochladilo, vratilo
se zimni pocasi. Ctyftydenni obdobi od 11. bfezna do 7. dubna bylo
nejchladnéjsi za poslednich 100 let s priimérnou teplotou pod —1 °C.
Vyrazné otepleni po 10. dubnu umoznilo zahajeni jarnich polnich
praci. Uz 18. dubna byla asi na jedné tfetiné stanic CHMU spIné-
na kritéria pro oznacéeni za letni den — teplota vzduchu byla 25 °C
a vySSi. Seti jarniho je¢mene bylo v dlsledku dlouho trvajici zimy
zpozdéno o dva az pét tydn(.

Na pocatku kvétna previadalo teplé a slunecné pocasi s lokalnimi
preharfikami a bourkami. Po pfechodném ochlazeni na poc¢atku dru-

Barley samples selected for the determination of gushing were
malted using a different method with the aim to highlight a possible
gushing potential. The main change was a longer time of steeping
and germination (7 days). In this case, the final degree of steeping
was only 42%.

The malt analyses were carried out immediately after malting. The
mechanical and chemical analyses were performed according to the
Brewing and Malting Analytica (Basafova, et al., 1993), EBC meth-
ods (EBC, 2009) and MEBAK (MEBAK, 1997). All results are always
given in the sample dry of 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 pro-
vided by the Czech Meteorological Institute (CMI) is given in Table 2
(CMI, 2013).

Winter 2012/2013 was average as for the temperatures. The
December’s temperature was by 0.4 °C below average, however,
the temperature in January was by 1 °C above the average. Febru-
ary’s temperature was slightly below average, with the deviation of
—0.3 °C. Winter was above average in precipitations as there were
by 16% more precipitations in December than usual, in January it
was even by 45% and in February by 34%. The coldest period was
the second half of January with temperatures below zero also during
the day. Pronounced warming came in late January and early Febru-
ary and afterwards colder and warmer periods alternated.

In the first March decade a short-time warmer period was record-
ed with the day temperatures up to 15 °C, night temperatures were
around zero. In this period spring barley, peas, and poppy seeds
were sown in some localities. In the second March decade the
weather gradually became colder, winter weather returned. The four-
week period from March 11 to April 7 was the coldest for the last 100
years with an average temperature below —1 °C. Significant warming
after April 10 allowed beginning of spring field work. On April 18 the
criteria for a summer day were fulfilled in one third of CMI stations —
the air temperature was 25 °C and higher. Sowing of spring barley
was delayed by two to five weeks as a result of long lasting winter.
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Tab. 2 Pfehled primérnych mésiénich teplot a primérnych uhrnli srazek v roce 2013 /
Table 2 Survey of average month temperatures and average precipitation sums in 2013

At the beginning of May, warm and sonny
weather prevailed with local showers and

Mésic / Pramérna Odchylka Primérny dhrn Procenta storms. After a temporary colder period at
Month teplota/ Average| od norméalu/ | sraZek/ Average normalu/ the beginning of the second May decade,
temperature (°C)| Deviation from | precipitation Standard the temperatures returned to 25 °C. The last
standard sum percent May decade was characterized by persis-
(mm) tent heavy rainfalls and cold weather with-
out sunshine. This led to slowing the plant
Leden / -1.8 +1.0 61 145 growth and development. Soil was saturated
January with water and winter cereals suffered from
Unor/ -1.4 -0.3 51 134 lodging. Spring barley stands were uneven
February and damaged by chlorosis (yellowing due to
Bfezen / 0.7 3.2 36 89 the lack of air in soil). Frequent precipitations
March hampered chemical protection of the stands.
The cold and wet character of weather
Duben / 8.1 +0.8 26 56 also continued at the beginning of June.
April Sunny weather without precipitations started
Kvéten / 12.0 -0.3 113 152 from the half of June with the day tempera-
May tures over 30 °C and night temperatures
= moving around 20 °C. The warm weather
33;?"/ 15.9 +0.4 146 174 supported the growth and improved the
— plant health, at the same time the occur-
Cervenec / 19.4 +2.5 34 43 rence of fungal diseases and pests sharply
July increased. The warm period ended with
Srpen / 17.7 +1.3 85 109 storms and intensive rainfalls during which
August the stands lodged.

Tab. 3 Kvalita jeémene — mikrosladovani / Table 3 Barley quality — micromalting

The month of July was very warm and dry.
It was the sixth hottest and the third driest
month over the last eighty years. If there had

not been heavy rains at the end of month, it

Rok / Year 2011 2012 2013 ' i !
would have been the driest July in the eighty
Pocet vzorkd / Number of samples 246 236 240 years of monitoring. Very hot weather con-
- P : 1 tinued to the half of August, it means that
Objemova hmotnost / Vol. weight (kg.hl) 68.1 67.7 69.7 harvest was carried out under ideal condi-
tions.
Hmotnost tisice zrn /Thousand grain weight (g) 43.2 40.6 40.8 The hot and dry weather in July contrib-
. PP - o uted to fast ripening of cereal stands, still
Energie kli¢eni / Germination energy 4 ml 72 h (%) 95.0 97.0 96.7 harvest of spring barley started only in the
Rychlost kli€eni / Germination rate (%) 71.6 80.6 82.7 last week of July (EAGRI, 2012).
Energie kliceni / Germination energy 8 ml 72 h (%) 48.0 55.0 75.9 3.2 Micromalting
Kli¢ivost / Germinating capacity 72 h (%) 97.1 98.6 97.6 198 malt samples for the evaluation of
- crop quality were prepared by micromalting
Vihkost / Moisture content (%) 13.1 12.3 12.4 from barley samples. Gushing potential of
Obsah $krobu/ Starch content (%) 65.0 63.6 63.1 malt was assessed in 68 malt samples.
Average quality parameters of barley (Ta-
Obsah bilkovin / Protein content (%) 10.8 11.9 11.2 ble 3) and malt (Tables 4 and 5) were calcu-
lated from results of all parameters.
hé dekady mésice kvétna se teploty vratily k 25 °C. Posledni dekdda  3.2.1 Barley

kvétna se vyznaovala vydatnymi a vytrvalymi destovymi srazkami
a chladnym priibéhem pocasi bez slune¢niho svitu. To zpUsobilo
zpomaleni rGstu a vyvoje rostlin. Pada byla nasycena vodou a do-
chazelo k poléhani porostll ozimych obilnin. Porosty jarniho jeémene
byly nevyrovnané a po$kozené chlor6zou (Zloutnuti v disledku ne-
dostatku vzduchu v pidé). Casté srazky ztéZovaly provadéni che-
mické ochrany porost(.

Studeny a vlhky charakter po¢asi pokra¢oval i na po¢atku ¢ervna.
Od poloviny €ervna nastalo slune¢né pocasi beze srazek, kdy denni
teploty vystupovaly nad 30 °C a noéni teploty se pohybovaly kolem
20 °C. Teplé pocasi podpoifilo rist a zlepSeni zdravotniho stavu rost-
lin, ale zaroven doslo k prudkému zvySeni vyskytu houbovych cho-
rob a $kadcl. Teplé obdobi bylo ukonéeno bourkami s intenzivnimi
srazkami, pfi kterych dochazelo k polehnuti porostu.

Mésic Cervenec byl velmi teply a velmi suchy. Za poslednich osm-
desat let byl tento mésic Sestym nejteplejSim a tfetim nejsusSim. Ne-
byt vydatnych srazek na konci mésice, byl by nejsussim ¢ervencem
v osmdesatileté fadé sledovani. Velmi teplé pocasi pokracovalo az
do poloviny srpna, takze sklizen probihala za idealnich podminek.

Teplé a suché pocasi v mésici Cervenci pfispélo k rychlému dozra-
vani porostu obilnin, ale i pfesto byla sklizen jarniho jeémene zahéaje-
na az v poslednim ¢ervencovém tydnu (EAGRI, 2013).

3.2 Mikrosladovani

Ze vzorkl je¢mene bylo pfipraveno mikrosladovanim 198 vzorku
sladu na hodnoceni kvality sklizné a u 68 vzorku sladu bylo provede-
no stanoveni gushingového potencialu sladu.

The average value of volume weight was lower — 67.7 kg. The
average value of thousand grain weight was 40.6 g.

The average value of germination energy at 4 ml (96.7%) was fa-
vorable and the average value of germination rate was 80.6%. Aver-
age germination energy at 8 ml was 55.0%. The difference between
the values of germination energy at 4 ml and 8 ml (20.8%) shows that
barley was little sensitive to water. The average value of germina-
tion capacity in H,O, was 97.6%. Germination capacity lower than
96% was detected in 12% of barley samples. The average value of
the falling number was 392 s and 2 % of barley samples had falling
number below 220 s (sprouted grain).

Barley was harvested under favorable conditions; this was reflect-
ed in average moisture content of 12.4%. Average protein content
(11.2%) was favorable and average starch content of all samples
was 63.1%. 191 barley samples had protein content to 12.0% and
protein content in 49 barley samples was 12.1% and more .

3.2.2 Malting

Uptake of water of barley at steeping was slower than in previous
years. Water content after the first steeping was on average 30.0%
with the values ranging from 36.7—-47.0%; after the second steep-
ing average values of 39.7% varied from 35.8—-42.3%. Compared to
2012, these values are lower by ca 2% (Hartman, 2013).

The achieved average value of malting yield (91.7%) was favora-
ble. Average rootlet losses (4.2%) and average losses by airing
(4.1%) correspond to the values of laboratory malting. The compari-
son 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
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Z vysledkG vSech analyzo-

Tab. 4 Kvalita sladu podle obsahu bilkovin v je€meni / Table 4 Malt quality according to protein content

vanych vzorki byly vypoditany i1 barley
prfjmérné kvalitativni parametry Rok /Year 2011 2012 2013
je€mene (tab. 3) a sladu (tab. 4
a 5). do/to nad / do/to nad / do/to nad/
12.0% B over 12.0% B over 12.0% B over
3.2.1 Jeémen 121 %8B 121 %8B 121 %8B
Prdmérna hodnota objemové Pocet vzorki / No. of 185 10 121 77 159 43
hmotnosti byla nizsi — 67,7 kg. samples
%L(‘)rgemab Ihofg%ta hmotnosti [ garva sladu (j. EBC) / Colour | 3.0 2.9 3.2 33 2.8 2.9
M byla 49,6 g. . of malt (EBC un.)
Prdmérnd hodnota energie
Kligeni pfi 4 ml &inila 96,7 %, Extrakt sladu / Malt extract 82.8 81.9 81.5 80.3 82.6 81.4
coz je hodnota pfizniva a pri-  [(%)
mérna hodnota rychlosti kli¢eni Rozdil extraktti / Extract 1.2 1.3 1.0 1.0 15 15
byla 80,6 %. Primérna energie difference (%)
gicen pri 8 ml byia 550 7. | Relativni extrakt 45 °/ 38.4 38.9 39.0 40.8 36.6 385
zdil _mezl u_Xxiciv Relative extract 45 °
energie pfi 4 ml a 8 ml (20,8 %) — . —
ukazuije, ze jeEmen byl malo cit- Dosazitelny stupen 81.2 80.3 79.8 79.8 80.4 80.0
livy na vodu. Praméméa hodnota | ProkvaSeni / Apparent final
kliivosti v H,O, byla 97,6 %. attenuation (%)
Vzorkd jemene s kliCivosti niz- | Diastaticka mohutnost / 350 388 306 366 300 356
§i jak 96 % bylo 12 %. Primér- | pjastatic power (j. WK/WK
na stanovena hodnota ¢&isla po- un.)
klesu byla 392 s a podil vzorku p;
jeémene s Gislem poklesu pod Rgzp.dumklnstc))éub{e 82 89 79 87 75 85
220 s (porostlé zrno) byl 2 %. nitrogen (mg mi)
Jecmen byl sklizen za pfizni- Kolbachovo €islo / Kolbach 45.3 42.9 41.0 39.6 40.9 38.7
vych podminek, ¢emuz odpo- index
\Igdﬁ Qrumegnahvimost_ 112%42°/;- Friabilita / Friability (%) 85.1 80.8 86.6 83.8 83.6 76.5
rumérny obsah bilkovin 11,2 %
je pFI’ZniV}’/ a prﬂmérny obsah B-glukanle-qucans (mg/l) 217 196 213 170 247 261
Skrobu v§ech vzorkl byl 63,1 %. Zakal 15 °/ Wort haze 1.28 1.16 1.6 1.2 1.4 1.2
U 191 vzorku je€mene byl obsah measured at 15 ° (j. EBC /
bilkovin do 12,0 % a 49 vzorkl EBC un.)
jecmene meélo obsah bilkovin  f7ayal 90 °/ Wort haze 1.28 0.95 15 1.0 1.4 1.1
12,1 a vice %. measured at 90 ° (j. EBC /
3.2.2 Sladovéni EBC un.) —
Jedmen pfijimal  vodu  pfi Vytéznost sladovani / Malt 91.3 91.0 91.9 90.7 92.0 91.0
madeni pomaleji nez v pred- yield (%)

chozich letech. Obsah vody po
prvnim namoceni byl v primé-
ru 30,0 % s rozsahem hodnot
26,9-33,5 %, po 2. namoceni v primeéru 38,7 % ve zjisténém rozsa-
hu 35,8-42,3 %. V porovnani s rokem 2012 jsou tyto hodnoty nizsi
pfiblizné o 2 % (Hartman, 2013).

Dosazena primérna vytéznost sladovani 91,7 % byla pfizniva.
Primérné ztraty v kofincich &inily 4,2 % a prdmérné ztraty prody-
chanim 4,1 % odpovidaji hodnotdam laboratorniho sladovani. Pfi
srovnani skupiny vzorkll s obsahem bilkovin jeémene do 12,0 %
(obsah vody pfi sladovani 45 %) a skupiny vzorkd s obsahem bilko-
vin jeémene nad 12,1 % (obsah vody pfi sladovani 46,5 %, je vidét
vliv vy88iho obsahu vody pfi sladovani jeémene s vy8§im obsahem
bilkovin na vytéZnost sladovani (v priméru o 1,0 % nizsi).

3.2.3 Slad

Bylo celkem analyzovano 202 vzorkl sladu. U 183 (90,6 %) vzor-
kl sladu probéhlo zcukieni do 10 min, u 10 vzork( za 10-15 mina 9
vzorkl za 15 min. Z 202 sladin bylo 178 vzorku sladin &irych, 19 sla-
din bylo slabé opalizujicich a 5 sladin bylo opalizujicich. Primérna
hodnota viskozity 1,51 mPa.s™ byla pfizniv4, primérna hodnota pH
sladiny 5,98 byla také pfizniva.

Primérnd barva sladiny dosahla hodnoty 2,8 j. EBC a rozdil mezi
skupinami sladl s obsahem bilkovin v jeémeni do 12,0 % a nad
12,1 % byl 0,1 j. EBC.

Primérna hodnota extraktu sladu v mouc¢ce byla 82,3 %. Skupi-
na jeémenl s obsahem bilkovin do 12,0 % méla prdmérny obsah
Skrobu 63,4 % a pramérny obsah extraktu byl 82,6 %. Skupina s ob-
sahem bilkovin nad 12,1 % méla primérny obsah Skrobu 61,8 %
a pramérny obsah extraktu byl 81,4 %.

Pramérné hodnoty relativniho extraktu (37,0 %), diastatické mo-
hutnosti (312 j.WK), dosazitelného stupné prokvaseni (80,3 %),
rozpustného dusiku (77,4 mg/100 ml), a-aminodusiku (145 mg/l)
a friability (82,1 %), ukazuji dobrou kvalitu sladu. Primérna hodnota
zéakalu sladiny mérené pfi 15 ° byla 1,33 jednotek EBC a pfi 90 ° 1,33
jednotek EBC.

content in barley over 12.1% (water content at malting 46.5) showed
the effect of higher water content when barley with higher protein
content is malted on malting yield (on average by 1.0% lower).

3.2.3 Malt

Totally 202 malt samples were analyzed. 183 (90.6%) malt sam-
ples saccharified to 10 min, 10 samples after 10—15 min and 9 sam-
ples after 15 min. Of 202 sweet worts, 178 samples were clear, 19
slightly opalizing and 5 opalizing. The average viscosity value of
1.51 mPa.s™ was favorable, the average value of wort pH, 5.98, was
also favorable.

Average wort color reached 2.8 EBC units and the difference be-
tween the groups of malts with protein content in barley to 12.0% and
above 12.1% was 0.1 EBC units.

The average value of malt extract in fine flour was 82.3%. The
group of barleys with protein content to 12.0% had the average
starch content of 63.4%; average extract content was 82.6%. The
group with protein content above 12.1% had the average starch con-
tent of 61.8%, and average extract content was 81.4%.

The average values of relative extract (37.0%), diastatic pow-
er (312 WK un.), final attenuation (80.3%), soluble nitrogen (77.4
mg/100 ml), a-amino nitrogen (145 mg/l), and friability (82.1%) indi-
cate good malt quality. The average values of wort haze measured
at 15 ° was 1.33 EBC units and at 90 ° 1.33 EBC units.

The average value of fB-glucan content in sweet wort was
250 mg/l, it means increased. B-glucan content higher than 200 mg/I
was detected in 58% of malt samples, 3-glucan content higher than
400 mg/l was found in 12% of samples. The highest rate of samples
with high B-glucan content was from the Olomouc, Zlin and South
Moravian regions.

The table 6 shows differences in average values of the parameters
for the varieties suitable for production of Czech Beer compared to
the other varieties. The varieties suitable for production of Czech
Beer differed by lower color, relative extract at 45 °C, degree of ap-
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Tab. 5 Prehled parametrd jakosti jeémene a sladu u nejvice zastoupenych odrdd /Table 5 Survey of barley and malt quality parameters in

the most represented varieties

Odruda /Variety BOJ MAL SEB XAN BLA KAN PRE
Pocet vzorktl jeémen/slad / No. of samples 63/58 59/53 36/28 20/15 15/15 14/7 11/7
barley/malt

Jeémen / Barley

Obsah bilkovin / Protein content (%) 11.3 111 11.1 11.42 11.5 11.7 11.3
Obsah S§krobu / Starch content (%) 63.6 62.9 62.9 63.8 62.8 62.1 62.3
Slad / Malt

Barva sladiny / Color (j. EBC/ EBC un.) 2.7 2.7 2.8 3.0 2.7 3.3 2.8
Extrakt sladu / Malt extract (%) 82.1 82.7 82.6 82.8 81.3 81.9 82.5
Rozdil extraktu v jemném a hrubém mieti 1.3 1.6 1.7 1.2 1.7 1.1 1.1
| Difference in extract between fine and

coarse grinds (%)

Relativni extrakt 45 ° / Relative extract (%) 35.5 37.2 35.7 42.6 33.9 41.4 441
Dosazitelny stupen prokvaseni / Apparent 78.7 80.7 81.5 80.2 80.6 82.1 82.8
final attenuation (%)

Diastaticka mohutnost / Diastatic power 301 269 342 349 308 426 388
(j-WK /WK un.)

Rozpustny N/ Soluble N (mg/100 ml) 77 78 76 80 74 90 79
Kolbachovo ¢islo / Kolbach index 401 411 40.6 41.3 37.8 44 .4 41.2
Friabilita / Friability (%) 84.7 80.6 79.9 82.0 77.6 86.2 80.8
B-glukany / B-glucans (mg/l) 201 327 282 170 284 141 285
Zakal 15° / Wort haze measured at 15 ° 1.2 0.9 25 0.7 21 1.0 0.7
(j- EBC/ EBC un.)

Zakal 90° / Wort haze measured at 90 ° 1.1 0.8 2.7 0.6 2.3 0.8 0.6
(EBC j./EBC un.)

Gushing (g) 14/0 16/0 8/0 6/0 5/0 7/0 4/0

Vysvétlivky / Explanatory notes
Odrldy / 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 gushing tests in malt /number of samples

with value 0 g

Tab. 6 Porovnani kvality sladu vyrobeného z odriid vhodnych pro vyrobu Ceského piva a ostatnich odrad / Table 6 Comparison of quality of

malt produced from the varieties suitable for production of Czech beer and other varieties

Parametr / Parameter

Odriidy pro Ceské pivo / Varieties for

Odrtdy ostatni / Other

un.)

Czech Beer varieties
n 138 64
Barva sladiny / Color (j. EBC / EBC un.) 2.7 2.9
Extrakt sladu / Malt extract (%) 82.2 82.6
Rozdil extraktu v jemném a hrubém mleti / Difference 1.5 1.4
in extract between fine and coarse grinds (%)
Relativni extrakt 45 ° / Relative extract (%) 35.9 39.3
Dosazitelny stupen prokvaseni / Apparent final 79.7 81.5
attenuation (%)
Diastaticka mohutnost / Diastatic power (j. WK / 290 359
WK un.)
Rozpustny N / Soluble N (mg/100 ml) 76.9 78.3
Kolbachovo ¢islo / Kolbach index 40.1 41.3
Friabilita / Friability (%) 82.1 82.1
B-glukany / B-glucans (mgl/l) 260 229
Zék)al 15° / Wort haze measured at 15 °(j. EBC /| EBC 1.2 1.6
un.
Zakal 90° / Wort haze measured at 90 ° (j. EBC / EBC 1.2 1.6
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Prlmérmé hodnota obsa-

Tab. 7 Gushingovy potencial sladu /Table 7 Malt gushing potential

hu B-glukanu ve sladiné byla  [Roly Celkemvzorkii/ | G-0 | % |[G-x| % |[G-xx| % | G- | %
250 mg/l, tedy zvy$ena. Obsah Year Total number of XXX
B-glukanG vysSi nez 200 mg/l samples

byl stanoven u 58 % vzork(

sladu, u 12 % vzorkd byl obsah 2011 51 47 92 3 6 0 0 1
B-glukant vy$si nez 400 mg/l. 2012 48 48 100

Nejvétsi podil vzorkl s vysokym

obsahem B-glukant byl zjistén 2013 68 68 100

v kraji Olomouckém, Zlinském
a Jihomoravském kraji.

Z tab. 6 jsou patrné rozdily primérmych hodnot parametr( pro od-
rdy vhodné pro vyrobu Ceského piva v porovnani s ostatnimi od-
radami. Odriidy vhodné pro Ceské pivo se odliSovaly nizsi barvou,
relativnim extraktem pfi 45 °C, dosazitelnym stupném prokvaseni,
diastatickou mohutnosti a vy$§imi hodnotami obsahu B-glukant.

Celkem u 68 vybranych vzorkl je¢mene bylo provedeno laborator-
ni sladovani odliSnou technologii. U takto ziskaného sladu byl stano-
ven gushingovy potencial sladu. Z tab. 7 vyplyva, Ze 2adny z testova-
nych vzork( nevykazoval gushingovy potencial sladu.

4 ZAVER

V roce 2013 dosahl jeémen jarni i pfes nepfiznivy prabéh vege-
taéniho obdobi priimérného vynosu 4,73 t.ha a z plochy 284 tis. ha
bylo sklizeno 1,1 mil. t zrna je€mene jarniho. Sklizer probihala za
pfiznivych povétrnostnich podminek a zrno bylo bez fyziologického
a biologického poskozeni. Zrno jeémene mélo pfiznivy obsah bilko-
vin a primérny obsah $krobu.

U sladu byly zjistény niz8i hodnoty barvy sladiny a problémem roc-
niku byl vysoky obsah B-glukant nékterych partii sladu, prfedevsim
z oblasti Moravy. Slad ma pfiznivé kvalitativni parametry s nulovym
gushingovym potencialem a i pfi prdmérném obsahu Skrobu v zrnu
je€mene, ma slad pfiznivy obsah extraktu.

PODEKOVANI

Vysledky byly ziskany vyuzitim poskytnuté institucionalni podpo-
ry Ministerstva zemédélstvi Ceské republiky (¢islo rozhodnuti RO
1914, Vyzkum kvality a zpracovani sladarskych a pivovarskych su-
rovin).
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parent final attenuation, diastatic power and higher levels of 3-glucan
content.

A total of 68 selected barley samples were laboratory-malted us-
ing different technology. The produced malt was then tested for malt
gushing potential. Table 7 shows that gushing potential was not de-
tected in any tested sample.

4 CONCLUSION

In 2013, despite unfavorable course of the growing period, spring
barley achieved the average yield of 4.73 t.ha™' and a total amount
of 1.1 mil. t of spring barley grain was harvested from the acreage of
284 thousand ha. Harvest was carried out under favorable weather
conditions and grain was without physiological and biological dam-
age. Barley grain had a favorable protein content and average starch
content.

In malt, lower values of sweet wort color were recorded and the
problem of the year was high B-glucan content in some lots of malt,
namely from the Moravian region. Malt has favorable quality param-
eters with zero gushing potential and even at an average starch con-
tent in barley grain, malt has favorable extract content.
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Pro pivare, ktefi radi néco ostrejsiho

Vyrobcum zlatavého moku nabizime moznost rozSifeni sortimentu o vlastni pivni palenku.

Destilat vyrobime ze suroviny, kterou nam dodate, a po zpracovani si odvezete destilat ve vlastnich

lahvich jiz okolkovany a zdanény, nebo v kontejnerech do vaseho danového skladu.

Pivni palenka, zvana téz PIVOVICE, si pIné zachovava chmelovou chut i aroma,

a proto je jedinym destilatem, ktery se opravdu hodi k pivu.

Vice informaci: www.bonfier.cz, Zvolenéves 86, 273 25 Zvolenéves, tel: 604 567 694




