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Pfi hodnoceni byly pouzity vzorky je€émene ze sklizné 2005—-2009. Vzorky s vysokym a nizkym obsahem Skrobu byly sladovany a byl
stanoven extrakt sladu. Cilem bylo vyhodnotit vztah mezi pfedplodinou, vynosem jeémene, prepadem na sité 2,5 mm, technologickou
jakosti je€mene a obsahem Skrobu a déle zjistit vliv obsahu skrobu na vytéznost sladovani, obsah extraktu a teoreticky vynos extraktu
ve sladu na hektar. Obsahu $krobu ovliviioval statisticky vyznamné obsah extraktu ve sladu a ve svém dlsledku i vynos extraktu na
hektar. Byla zjisténa statisticky vysoce vyznamna negativni korelace mezi obsahem dusikatych latek a obsahem Skrobu v je€meni, ex-
traktem sladu a vynosem jemene.

Hartman, I. — Prokes, J. — Helanova, A. — Hartmann, J.: The relationship between barley starch content and malt extract. Kvasny
Prum. 56, 2010, No. 11-12, p. 423-427.

Barley samples from harvest 2005—-09 were evaluated. Samples with high and low starch content were malted and malt extract was
determined. The aim was to assess the relationship between a previous crop, barley yield, sieving fractions over 2.5 mm, barley tech-
nological quality and starch content and further to determine the effect of starch content on malt yield, malt extract and theoretical extract
yield in malt per hectare. Starch content affected statistically significantly extract content in malt and thus also extract yield per hectare.
Statistically highly significant negative correlation between the content of nitrogenous substances and starch content in barley, malt
extract and barley yield was determined.

Hartman, I. — Prokes, J. — Helanova, A. — Hartmann, J.: Die Beziehung zwischen dem Stéarke- und dem Extraktgehalt im Malz.
Kvasny Prum. 56, 2010, Nr. 11-12, S. 423-427.

Bei der Auswertung wurden die Gerstensorten aus den Ernten von 2000 bis zu 2009 angewandt. Die Gerstenmuster mit einem hohen
und einem niedrigen Starkegehalt wurden gemalzt und der Extraktgehalt im Malz festgestellt. Das Ziel der Forschung wurden die Be-
ziehung zwischen der Vorpflanze und Gerstenausbeute, Siebruckstand am Sieb 2,5 mm, technologische Gerstequalitat und Starkeaus-
beute, den Einfluss des Starkegehalts auf die Ausbeute des Malzprozesses, den Extraktgehalt im Malz und den theoretischen Extrakt-
gehalt im Malz pro Hektar festzustellen. Der Starkegehalt hat statistisch den Extraktgehalt im Malz und Extraktausbeute pro Hektar
bedeutend beeinflusst. Es wurde statistisch eine hoch bedeutende negative Korellation zwischen den stickstoffhaltigen Stoffen und dem

Starkegehalt in der Gerste, Malzextrakt und Gerstenausbeute festgestellt.
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1 UvVOoD

Obsah Skrobu v je€meni neni stale zcela docenén, prestoze
vSechna pivovarsko-sladarska literatura piSe o tom, Ze Skrob v je¢-
meni je zakladni slozkou, ktera rozhoduje o mnozstvi extraktu ve
sladu a nelze ho vyrobit a ziskat jinak, nez fotosyntézou [1]. Jednim
z dlivodi mGze byt i to, Ze stanoveni Skrobu v je€émeni metodou po-
larimetrickou bylo dfive zdlouhavé, a proto také asi nebylo nikdy za-
kotveno v normé pro hodnoceni je€mene.

V souéasné dobé Ize mimo metody polarimetrické pouzit metodu
infratervené spektroskopie (NIR), kterd umoznuje stanoveni obsahu
Skrobu v je¢meni, ale i jinych parametrd rychle a nedestruktivné s do-
state¢nou presnosti.

Cilem tohoto sdéleni je na zakladé vysledku sklizni 2005 az 2009
vyhodnotit vliv pfedplodiny, vynosu jeémene, pfepadu na sité 2,5 mm
a technologické jakosti je€mene na obsah Skrobu a dale zjistit vliv
obsahu Skrobu na vytéZznost sladovani, obsah extraktu a teoreticky
vynos extraktu ve sladu na hektar.

Skrob je rezervnim polysacharidem a zasobarnou Zivin pro klicek
v dobé jeho kli¢eni. Vznika enzymaticky z jednoduchych sacharid(
v procesu asimilace CO, pfi fotosyntéze. V cytoplazmé rostlinnych
bunék je ulozen v nerozpustnych granulich, jejichz velikost a tvar za-
visi na rostlinném druhu. Ve zralém zrnu je Skrob zastoupen vyluéné
v endospermu, ale neni zde rozmistén pravidelné.

Skrob se sklada z amylosy (asi 20 %) a z amylopektinu (asi 80 %).
Molekulova hmotnost amylosy je 10 000 az 50 000, jodem se barvi
modie. Amylosa je typickou slozkou $krobu obilnin. Ve vodé se roz-
pousti bez vzniku mazu.

Amylopektin je slozen z fetézcl (1—4) a vzadjemné propojenych
glukdézovych zbytk(l pfes (1—6) vazby. Prostorové usporadani amy-
lopektinu ovliviiuje mazovaténi Skrobu. Molekulovd hmotnost pfi 6 000

Keywords: barley, extract, malt, starch

1 INTRODUCTION

Starch content in barley has not been fully appreciated yet even
though all brewing and malting literature states that “starch in barley
is a basic component that decides on the amount of the extract in
malt and it cannot be produced and obtained by other means than
photosynthesis [1]. One of the reasons may be the fact that determi-
nation of starch in barley with the polarimetric method was time de-
manding and possibly for this reason it has never been included in
the standard for barley evaluation.

Today, besides the polarimetric method, also the method of infrared
spectroscopy (NIR) can be used. It enables to determine starch con-
tentin barley and also other parameters quickly and non-destructively
with sufficient accuracy.

The aim of this communication based on results from harvests 2005
to 2009 was to assess the effect of a previous crop, barley yield, siev-
ing fractions over 2.5 mm and barley technological quality on starch
content and to determine the effect of starch content on malt yield,
malt and theoretical extract yield in malt per hectare.

Starch is a reserve polysaccharide and storage of nutrients for
a germ at its germination. It is produced enzymatically from simple
saccharides in the photosynthetic assimilation of CO.. It is deposited
in insoluble granules in the cytoplasm of plant cells, the size and
shape of the granules depend on the plant species. Starch in a ripe
grain is present only in the endosperm, its distribution is not even.

Starch consists of amylose (ca 20 %) and amylopectin (ca 80 %).
Molecular weight of amylose is 10 000 to 50 000, it stains blue with
iodine. It is a typical component of cereal starch. It dissolves in water
without gelatizing.

Amylopectin consists of chains of (1—4) and (1—6) mutually linked
glucose residues. Space structure of amylopectin affects starch gela-
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az 40 000 glukézovych jednotkach je 10 x vétsi, jak u amylosy. Amy-
lopektin se jodem barvi ¢ervené az Cervenofialové [1].

Kunze [2] definuje Skrob jako nejdllezitéjsi soucast zrna (uvadi
hodnoty od 63 do 65 %). Pro tvorbu skrobu je nezbyta ¢innost asimi-
lace a tvorby glukosy, Skrob je ukladan do endospermu zrna ve dvou
formach — velkd Skrobova zrna, kdy uvadi velikost 20 az 30 pm, pro
mald zrna uvadi velikost od 1 do 6 pm. Procentické zastoupeni vel-
kych a malych 8krobovych zrn uvadi Mac Gregor (in Kosaf, Prochazka
et all., 2000 [1]). Velka zrna jsou eliptického tvaru a v celkovém poctu
zastoupeni obsahu Skrobu je jich asi 10 %, ale jejich hmotnostni podil
je az 90 %. Tato velka zrna jsou dobfe odbouratelna a-amylasou.
Mala Skrobova zrna jsou tvarem sféricka, jejich zastoupeni je az 90 %,
ale jejich podil na celkové hmotnosti obsahu Skrobu je jen 10 %. Ob-
sahuji vice amylopektinu a jsou obtiznéji odbouratelné [3, 4, 5].

2 MATERIAL A METODY

_ Pro hodnoceni byly vyuzity vzorky zasilané péstiteli z Gzemi celé
Ceské republiky. U vzorkl je€mene byly podle CSN 461100-5 stano-
veny: vihkost zrna, pfepad zrna na sité 2,5 mm, zrnové pfimési sla-
darsky nevyuzitelné — ZPSN (zrna mechanicky poskozend, zrna fy-
ziologicky poskozena, zrna tepelné poskozena, zrna biologicky
poskozena, zlomky zrn a zrna zelena). Dale byly stanoveny zrnové
pfimési sladarsky ¢astec¢né vyuzitelné — ZPSCV (zrna bez pluchy,
zrna se zahnédlymi $pi¢kami a zrna s osinou nebo jeji ¢asti), necistoty
a neodstranitelné pfimési. Kli¢ivost je€mene byla stanovena v pero-
xidu vodiku (metoda EBC 3.5.2 [6]). Obsah vody, dusikatych latek
a 8krobu byl stanoven metodou NIR na pfistroji AgriCheck (vyrobce
Bruins Instrument).

V kazdém pokusném roce byly vzorky je€mene setfidény podle ob-
s nejvys$8im obsahem Skrobu. Tyto vybrané vzorky jeCmene byly po
ukon¢eni dormance sladovany v laboratorni mikrosladovné VUPS.
Byla pouzita technologie vzdusného maceni: délka prvniho namoceni
byla ur€ena (asi na 30 % obsahu vody) na 4 hodiny a délka nasledujici
vzdusné prestavky byla 20 hodin. Po ukon&eni vzdusné prestavky
néasledovalo namoceni v délce 6 hodin. Druha vzdusna prestavka byla
18 hodin. Tfeti namoceni bylo provadéno tak, aby obsah vody ve vy-
maceném jeCmeni bylo mozné jednorazovym dokropenim upravit jec-
men s obsahem bilkovin do 12,0 % obsahoval 45,0 % obsahu vody.
Je€meny s obsahem bilkovin nad 12,1 % byly upraveny na 46,5 %
obsahu vody. BEhem vzdusnych pfestavek byly vzorky je€mene podle
standardniho programu vétrany erstvym, klimatizovanym vzduchem
v maceci skfini. Je€men byl po dokropeni pfemistén do kombinované
skfiné pro kli¢eni a hvozdéni sladu.

Je€men klicil véetné maceni celkem 6 dni pfi teploté 14 °C sladu.
Kliceni probihalo pfi nepretrzitém vétrani, nejprve 100% Cerstvym,
klimatizovanym vzduchem a postupné az s 90% vratnym klimatizo-
vanym vzduchem v zavéru kli¢eni.Vzorky byly jedenkrat denné ruéné
obraceny a kypreny.

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 hodiny.

Po ukonéeni sladovani byla stanovena vytéznost sladovani a ex-
traktu sladu (metoda EBC 4.5.1 [6]).

Vypocet teoreticky ziskaného extraktu sladu v susiné na hektar byl
proveden na zakladé vynosu je€mene na hektar, jeho pfepadu na
sité 2,5 mm, obsahu vody je€meni, vytéznosti sladovani a extraktu
sladu v susiné.

Vysledky byly hodnoceny analyzou rozptylu s naslednym testova-
nim vyznamnosti jednoduchych kontrastti. Homogenni skupiny Grovni
jednotlivych faktord jsou oznaceny pismeny a, b, ¢, d. Dale byla pro-

tinization. Molecular weight at 6 000 to 40 000 glucose units is 10 x
higher than in amylose. Amylopectin stains red to red violet with iodine
[1].
Kunze [2] defined starch as the most important grain component
(he gives values from 63 to 65 %). Assimilation and glucose formation
are principal for formation of starch, starch is deposited in the grain
endosperm in two forms — large starch granules (size from 20 to 30
pym) and small granules (size from 1 to 6 uym). Percentage represen-
tation of large and small starch granules is given by Mac Gregor (in
KosaF, Prochazka et all, 2000 [1]). The large granules are of elliptic
shape and although they represent only ca 10 %, of the total starch
content, their weight portion is as high as 90 %. These large granules
are readily degraded by a-amylase. Small starch granules are of
spherical in shape, they represent about 90 % of the total starch but
account for only 10 % of the total starch weight. They contain more
amylopectin and they are degraded with more difficulties [3, 4, 5].

2 MATERIAL AND METHODS

Samples sent by growers from the whole territory of the Czech Re-
public were used for the evaluation. According to the standard CSN
461100-5 following parameters were determined: grain moisture,
sieving fractions over 2.5 mm, grain admixtures non usable in malting
—ZPSN (mechanically physiologically, thermally and biologically dam-
aged grains, grain fractions and green grains). In addition, grain ad-
mixtures partially usable in malting were determined — ZPSCV (grains
without husk, grains with black tips and grains with an awn or part of
an awn), impurities and non-removable admixtures. Germination ca-
pacity of barley was determined in hydrogen peroxide (the EBC
method 3.5.2 [6]). Moisture content, nitrogenous substances and
starch contents were determined with the NIR method using the ap-
paratus AgriCheck (producer: Bruins Instrument).

In each trial year barley samples were grouped according to the
starch content and ten samples with the lowest and ten samples with
the highest starch content were selected. These selected barley sam-
ples were after completing dormancy malted in the laboratory micro
malting plant of the RIBM. The following method of air steeping was
used: the length of the first steeping was set to four hours (ca to 30 %
of water content) and length of the following air rest was 20 hours.
The air rest was followed by six-hour steeping. The second air rest
took 18 hours. The third steeping was carried out so that water content
in the steeped barley could be adjusted by single spraying and barley
with protein content to 12.0 % contained 45.0 % of water content.
Barleys with protein content above 12.1 % were adjusted to 46.5 %
of water content. During the air rests, barley samples were aerated
with fresh, conditioned air in the steeping box according to standard
program. After spraying, barley was transferred to a combined box
for malt germination and kilning.

The barley germinated, including steeping, totally 6 days at malt
temperature of 14 °C. Germination proceeded at continuous aerating,
at first with 100% fresh, air conditioned air and gradually even
with 90% of the reversed conditioned air at the end of germination.
The samples were manually turned over and hoed once a day.

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

After malting, malt yield and malt extract were determined (EBC
method 4.5.1 [6]).

Calculation of the theoretically obtained malt extract in dry matter
per hectare was performed based on the barley yield per hectare,
sieving fractions over 2.5 mm, water content, yield of malting and malt
extract in dry matter.

Tab. 1 Hlavni ukazatele kvality je€émene ze sklizné 2005-2009 / Principal parameters of barley quality from harvest 2005-2009

Prepad na situ 2,5 mm / Obsah NL / Obsah skrobu / Kli¢ivost /

Rok /Year Sieving fractions over ZPSN (%) ZPSCV (%) NS content Starch content Germination

2.5 mm (%) (%) (%) capacity (%)
2005 83.2 1.9 5.13 11.1 63.7 97.9
2006 74.3 13.6 2.2 11.5 62.8 94.0
2007 79.7 1.5 43 12.7 60.7 98.0
2008 84.4 1.4 3.8 11.6 64.3 97.7
2009 80.6 1.3 9.4 11.8 63.8 98.2
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Tab.2 Analyza rozptylu a odhady komponent rozptylu / Analysis of variance and variance component

Zdroj promeén. / Stupen volnosti / Primérny ctverec/ Odhad komponent rozptylu /
Source of variability Degree of freedom Mean square Estimation of variance component
Abs. | Rel.(%) | se.
Vynos jeémene/ Barley yield
Rok / Year 4 7.86*** 0.32 15.90 0.27
Skupina skrobu / Group of starch 19.06** 0.34 16.91 0.52
Predplodina / Previous crop 4 1.13 0.00 0.00 0.05
Pokusna chyba / Residual error 20 1.35 1.35 67.19 0.20
Prepad na sité 2,5 mm / Sieving fractions over 2.5 mm
Rok / Year 4 376.88*** 16.51 20.33 13.52
Skupina Skrobu / Group of starch 752.34*** 12.95 15.94 19.78
Predplodina / Previous crop 4 20.99 0.01 0.01 2.09
Pokusna chyba / Residual error 20 52.59 51.78 63.73 7.63
Obsah dusikatych latek / Content of nitrogenous substances
Rok / Year 4 12.89** 0.58 12.84 0.44
Skupina skrobu / Group of starch 1 144,91 2.87 63.87 4.09
Predplodina / Previous crop 4 0.40 0.00 0.00 0.04
Pokusna chyba / Residual error 90 1.05 1.05 23.29 0.15
Obsah Skrobu / Starch content
Rok / Year 4 33.79"** 1.70 20.37 1.22
Skupina skrobu / Group of starch 289.37*** 6.19 741 8.77
Pfedplodina / Previous crop 4 0.83 0.00 0.00 0.02
Pokusna chyba / Residual error 90 0.44 0.46 5.53 0.07
Vytéznost sladovani / Malt yield
Rok / Year 4 26.11™ 1.21 40.78 0.92
Skupina 8krobu / Group of starch 6.46 0.08 2.76 0.16
Predplodina / Previous crop 4 0.66 0.00 0.01 0.07
Pokusna chyba / Residual error 920 1.69 1.68 56.46 0.25
Extrakt sladu / Malt extract
Rok / Year 4 24.89™* 1.23 17.86 0.92
Skupina 8krobu / Group of starch 203.69*** 4.19 60.95 5.97
Predplodina / Previous crop 4 0.33 0.00 0.00 0.06
Pokusna chyba / Residual error 20 1.48 1.46 21.18 0.22
Vynos extraktu / Extract yield
Rok / Year 4 3.57* 0.15 17.17 0.12
Skupina 8krobu / Group of starch 10.81** 0.20 22.93 0.30
Predplodina / Previous crop 4 0.80 0.02 2.00 0.04
Pokusna chyba / Residual error 90 0.49 0.50 57.91 0.07

vedena korelaéni analyza vztahu mezi jednotlivymi sledovanymi uka-
zateli. Jako zdroj proménlivosti byly hodnoceny pokusné roky (2005-
09), skupina vzorku $krobu (s nizkym a vysokym obsahem $krobu
v jeémeni) a pfedplodina (obilnina, okopanina, olejnina, jetelovina,
jind). Podil variability jednotlivych faktor(i u hodnocenych parametrd
byl vyjadfen komponentami rozptylu. K hodnoceni byl pouzit statis-
ticky software REML 3.5.

3 V SLEDKY

Prehled hlavnich ukazatell kvality jeémene za roky 2005-2009 je
uveden v fab. 1. Ro¢nik sklizné 2005 Ize charakterizovat jako dobry
(u porostl sklizenych do 15. srpna), jemen sklizeny pozdéji mél vyssi
obsah zrn fyziologicky poskozenych a zahnédlych $picek [7]. V roce
2006 se nedostatek vody projevil v nizSim vynosu, v mensim zrnu
a v niz8im obsahu Skrobu. Obsah bilkovin byl pfiznivy. Déletrvajici
destové srazky v mésici srpnu zplsobily vyrazné porlistani zrna, a to
i u porostu, které nepolehly [8]. Rok 2007 se suchym jarem se projevil
nizkym vynosem, zrno bylo bez fyziologického a biologického posko-

The results were evaluated with the analysis of variance and sub-
sequent testing of significance of the simple contrasts. The homoge-
neous groups of the levels of the individual factors are marked with
the letters a, b, ¢, d. In addition, the correlation analysis of the rela-
tionship between the individual parameters was conducted. Testing
years (2005-09), were evaluated as a source of variability, group of
starch samples (with low and high starch content in barley) and a pre-
vious crop (cereal, root and tuber crops, oil crop, perennial legumi-
nous fodder crops, etc). Ratio of the variability of the individual factors
in the parameters assessed was expressed by variance components.
Statistic software REML 3.5 was used for the evaluation.

3 RESULTS

Tab. 1 gives a survey of main parameters of barley quality for 2005-
2009. Harvest year 2005 can be characterized as good (in growths
harvested to August 15.), barley harvested later had a higher content
of physiologically damaged grains and black tips [7]. In 2006 lack of
water was reflected in lower yield, minor grain and lower starch con-
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Tab. 3 Primérné hodnoty sledovanych parametrd / Mean values of the studied parameters

n Vynos Prepad na Obsah Obsah VytéZnost Extrakt Vynos
je€mene / | sité 2,5 mm/| dusikatych Skrobu / sladovani / sladu / extraktu /
Barley yield Sieving latek / Starch Malt yield | Malt extract | Extract yield
fractions Content of content
over 2.5 nitrogenous
substances
Jednotka / Unit t.ha! % Y% % Y% % t.ha!
Rok / Year
2005 20 4113 86.57%° 11.132 63.59¢ 89.93% 81.67% 2.5920
2006 20 4.90° 91.86° 11.122 62.77° 92.15¢4 82.764 2.99°
2007 20 3.272 83.552 13.05¢ 60.862 91.17d 79.762 2.112
2008 20 4.60° 92.88° 12.09° 64.214 90.86%° 81.08° 2.77°
2009 20 4.57° 83.992 12.24bc 63.59° 89.122 80.50% 1.992
Skupina Skrobu / Group of starch
Vysoky obsah Skrobu / 50 4.732 90.562 10.702 64.732 90.912 82.602 2.822
High starch content
Nizky obsah $krobu / 50 3.85° 84.98° 13.15° 61.28° 90.392 79.70° 2.15°
Low starch content

zeni.Je€men mél vy$Si obsah bilkovin a nizsi obsah Skrobu [9]. Dobry
vynos, mnozstvi a kvalita sklizné v roce 2008 byly pozitivné ovlivnény
¢asnym setim, dlouhou dobou vegetace, dobrym zdravotnim stavem
porostll a pfiznivym pribéhem sklizné [10]. Rok 2009 se vyznacoval
tim, Ze je¢émen mél mirné nadprimeérny obsah bilkovin a primérny
obsah $krobu a vy$si obsah zahnédlych Spicek [11].

Z tabulky analyzy variance (tab. 2) je patrné, ze statisticky vyznam-
nym zdrojem variability u v8ech sledovanych parametrG byl rok sle-
dovéni a skupina Skrobu (s vyjimkou vytéznosti sladovani). Vliv pfed-
plodiny na sledované parametry nebyl prokdzan. Divodem pro
statistickou nevyznamnost tohoto faktoru maze byt rlizna ¢etnost jed-
notlivych druhtd predplodin (obilnina 66, okopanina 20, olejnina 11,
jetelovina 2, jiné 1). Primérné hodnoty sledovanych parametrd a ho-
mogenni skupiny urovni jednotlivych faktor jsou uvedeny v tab. 3.

Pomoci korela¢ni analyzy (tab. 4) byl zjistén pozitivni statisticky vy-
soce vyznamny vztah mezi obsahem Skrobu, vynosem je¢mene, jeho
prepadem na sité 2,5 mm a extraktem sladu. VySe vynosu tak mdze
byt indikatorem signalizujicim uroven prepadu a tim i sladovnicky vy-
uzitelného je€mene, pfiznivého extraktu sladu a nizsiho obsahu du-
sikatych latek v je€meni.

Dale z tabulky vyplyva negativni statisticky vysoce vyznamna ko-
relace mezi obsahem dusikatych latek a obsahem Skrobu v je€meni,
niz8§im extraktem sladu a vynosem je¢mene.

tent. Protein content was favorable. Longer period of precipitations in
August also caused significant sprouting of grain in the growths that
did not lodge [8]. Dry spring in 2007 resulted in low yield, grain was
without any physiological and biological damage. Barley had higher
protein content and lower starch content [9]. Good yield, quantity and
quality of harvest in 2008 were positively affected by early sowing,
long vegetation period, good health state of the growths and favorable
course of harvest [10]. In 2009 barley was characterized by mildly
above average content of proteins and average starch content and
higher content of black tips [11].

The table of analysis of variance (Tab.2) shows that the tested year
and starch group were statistically significant sources of variability in
all the followed parameters (with the exception of malt yield. The effect
of a previous crop on the studied parameters was not proved. The
reason of the statistical non significance of this factor can be a fre-
quency of the individual previous crops (cereal 66, root and tuber
crops 20, oil crop 11, perennial leguminous fodder crops 2, others 1).
Mean values of the studied parameters and homogeneous groups of
the levels of the individual factors are given in Tab. 3.

The correlation analysis (Tab. 4) found a positive, statistically highly
significant relationship between the starch content, barley yield, siev-
ing fractions over 2.5 mm and malt extract. Therefore, the level of yield
can be an indicator signalizing the level of sieving fractions over

Tab. 4 Korela¢ni koeficienty mezi jednotlivymi parametry / Correlation coefficients between the individual parameters

Obsah Skrobu / | Vynos je€émene /| Prepad na sité | Obsah dusika- Vytéznost Extrakt sladu /
Starch content Barley yield 2,5mm/ tych latek / sladovani / Malt extract
Sieving fractions Content of Malt yield
over 2.5 nitrogenous
substances
Vynos je€mene / Barley yield 0.46™**
Prepad na situ 2,5 mm/
Sieving fractions over 0.40*** 0.38***
2.5 mm
Obsah dusikatych latek /
Nitrogenous substances —0.79"** -0.51*** —0.45"**
content
Vytéznost sladovani /
Malt yield 0.04 0.22* 0.38*** -0.28"*
Extrakt sladu /
Malt extract 0.74*** 0.55*** 0.54*** —0.91*** 0.35"**
Vynos extraktu /
Extract yield / ha 0.44*** 0.86™** 0.57*** —0.59*** 0.44*** 0.67***
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Z hlediska sladafského je také zajimavy vysledek vztahu vytéZnosti
a obsahu dusikatych latek v jeCmeni. Tato statisticky vyznamna ne-
gativni korelace potvrzuje obavy z ro¢nikl s vy$§im obsahem bilkovin
jako ukazatele snizené vytéznosti sladovani a extraktivnosti sladu
a tim také zhorSené ekonomické parametry vyroby sladu [9]. Tyto
vySe uvedené skutecnosti ukazuji potfebu doplnit normu CSN
461100-5 o hodnoceni obsahu Skrobu v je€meni.

4 ZAV R

Lze konstatovat, Ze vysledky hodnoceni ro¢nikli 2005-09 a jejich
statistické zpracovani potvrdily, ze stanoveni obsahu Skrobu v je¢meni
patfi k vyznamnym parametriim jakosti jeémene. Byl prokazan vliv
ro¢niku jako zdroje proménlivosti hodnot vynosu je€mene, pfepadu
na sité 2,5 mm, obsahu dusikatych latek, extraktu, vytéznosti slado-
vani a vynosu extraktu na hektar. Vliv pfedplodiny nebyl prokazan.
Obsah Skrobu ovliviioval statisticky vyznamné obsah extraktu ve
sladu a ve svém dusledku i vynos extraktu na hektar. Byla zjisténa
statisticky vysoce vyznamna negativni korelace mezi obsahem dusi-
katych latek a obsahem Skrobu v jeémeni, extraktem sladu a vynosem
je€mene.
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2.5 mm and barley usable for malting, favorable malt extract and lower
content of nitrogenous substances in barley.

Further, the table also shows a negative, statistically highly signif-
icant correlation between the content of nitrogenous substances and
starch in barley, lower malt extract and barley yield.

The result of the relationship between yield and content of nitroge-
nous substances in barley is also interesting from the malting point
of view. This statistically significant negative correlation confirms con-
cerns about years with higher protein content as an indicator of low-
ered yield of malt and thus worsened economic parameters of malt
production [9]. These facts confirm the claim to amend the standard
CSN 461100-5 with the evaluation of starch content in barley.

4 CONCLUSIONS

It is possible to state that the results obtained from the evaluation
of years 2005-2009 and their statistical processing confirmed that
the determination of starch content in barley belongs to the most sig-
nificant barley quality parameters. The effect of year as a source of
variability on barley yield, sieving fractions over 2.5 mm, content of
nitrogenous substances, extract, malt yield and extract yield per
hectare was proven. The effect of the previous crop was not confirmed.
Starch content affected statistically significantly extract contentin malt
and thus also extract yield per hectare. Statistically highly significant
negative correlation between the content of nitrogenous substances
and starch content in barley, malt extract and barley yield was deter-
mined.
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Piehled ocenénych:

SdruZeni pratel piva udélovalo ceny

Symbolicky v 11. hodin 11 minut dne 11. 11. 2010 vyhlasilo v Brn¢ Sdruzeni pratel piva svou tradi¢ni kolekci ocenéni
za rok 2010. Podle ptedsedy sdruzeni, které je od roku 2005 ¢lenem EBCU (Evropské sdruzeni pivnich konzumentt),
Tomase Erlicha je SPP v soucasnosti jedinou spotiebitelskou pivni soutéz v zemi. Stale vice se v ni prosazuji minipivovary.

Pivovar roku: Pivovar Chotébof s. 1. 0.

Sladek roku: Oldfich Zaruba (pivovar Chotébof s. 1. 0.)

Minipivovarem roku: Pivovar Matuska Broumy.

Desitka roku: Bieziak (Heineken CR, pivovar Velké Biezno)
Jedenactka roku: Zatec Premium (Zatecky pivovar, spol s 1. 0.)
Dvanactka roku: Koutska svétla dvanactka (Pivovar a sodovkarna Kout na Sumave)
Special roku: Primator Exkluziv (16%) (Primator a. s., Nachod)

Svrchné kvasené pivo roku: pseni¢né pivo (Pivovar Matuska Broum)
Tmavé pivo roku: Bohemian black lager (Pivovar Herold Bfeznice, a. s.)
Polotmavé pivo roku: Primator (Primator a. s., Nachod)

Nealkoholické pivo roku: Bernard Free (Rodinny pivovar Bernard a. s.)
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