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Cilem prace bylo ovéfit vliv technologii maceni, obsahu vody a délky klieni na jakost sladu pfi sou¢asné provadénych zménach slozeni
mezizrnného plynu. Cilené provadéné zmény simuluji mozné technologie sladovani. Tak mohla byt pouzita technologie humnového slado-
vani s minimalizaci vétrani a vymény mezizrnného plynu. Déle byla pouZita technologie kli€eni v upraveném plynném sloZeni (ve smyslu zmén
koncentrace ethylenu) az k technologii nepfetrzitého vétrani béhem kli€eni jeCmene. Prokazalo se, Ze Upravou slozeni mezizrnného plynu
Ize ovlivnit jakost sladu. Nizké koncentrace pfidavku ethylenu pfiznivé ovlivnily hodnoty relativniho extraktu pfi 45 °C. Dale slozeni mezizrn-
ného plynu ovlivnilo homogenitu a modifikaci sladu.

Prokes, J. — FiSerova, H. — Helanova, A. — Hartmann, J.: Effect of exogenous factors on malt quality. Kvasny Prum. 55, 2009, No. 5,
p. 122-126.

The aim of this study was to test effects of steeping technology, water content and the length of germination period on the quality of malt
under conditions of a changing composition of gas present in a layer of germinating kernels of spring barley (hereinafter mentioned as ,,in-
tergrain gas®). Targeted changes in its composition enable to simulate individual (potential) technologies of malting. This enabled to use the
technology of floor malting with a minimum ventilation and exchange of intergrain gas. Further the technology of germination in a modified
atmosphere (i.e. with changing concentrations of ethylene) and that of continuous ventilation during the whole period of germination were
tested. It was demonstrated that a modified composition of intergrain gas can influence the final quality of malt. Low concentrations of added
ethylene showed a positive effect on values of relative extract at 45 °C. Composition of intergrain gas also influenced malt homogeneity and
modification.

Prokes, J. — FiSerova, H. — Helanova, A. — Hartmann, J.: Der Einfluss der exogennonen Faktoren auf Malzqualitat. Kvasny Prum. 55,
2009, Nr. 5, S. 122-126.

Das Ziel dieses Artikels wurde die Verprobung der Einfluss unter gleichzeitig durchgefiihrten Zusammensetzungsanderungen des Zwis-
chenkérnersgases der angewandten Weichentechnologie, des Wassergehalts und der Keimenzeit auf Malzqualitat. Mit Absicht durchge-
fuhrtene Anderungen sollen die verschiedene mégliche Malzherstellungstechnologie simulieren. Auf diese Weise wurde eine Technologie
der Tennenmalzherstellung mit Minimum der Beluftung und des Zwischenkdérnergaswechsels angewandt. Weiterhin wurden zwei Keimtech-
nologien getestet, die erste in einer geregelten Umgebung (im Sinne der Athylenkonzentrationssteurerung) und die zweite Technologie mit
der kontinuierlichen Bellftung wahrend des Keimungsprozesses getestet. Es wurde nachgewiesen, dass durch die Steuerung der Zwis-
chenkérnergaszusammensetzung die Malzqualitatat geregelt werden kann. Der Wert vom relativen Extrakt (bei 45 °C) wurde glinstig durch
die Zugaben von niedrigen Konzentrationen von Athylenkonzentration beeinflusst. Weiterhin wurde die Malzmodifikation und -homogenitét
durch die Zwischenkdérnergaszusammensetzung auch beeinflusst.
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1 UvoD

ZvySujici se naroky na jakost a cenu sladu stimuluji naroky na ja-
kost jeémene a hlubsi poznani endogennich a exogennich faktord
sladovani. Na zakladé vysledku dfive provedenych pokust [1,2] mlize
byt sledovana optimalizace vyroby sladu z hlediska nakladu i jakosti.

Ethylen — plynny hormon, uvolfiovany rostlinou do prostredi, pfiniz-
kych koncentracich (do 200 nl.dm-3) stimuluje procesy kli¢eni, vy$si
koncentrace pUlsobi inhibicné. Oxid uhli¢ity je produktem aerobniho
dychani pfi kli¢eni jeémene. Jeho inhibiéniho U€inku pfi vysSich kon-
centracich je ve sladafstvi vyuzivano k omezovani ztrat pfi kli¢eni, at
jiz dychanim zrna nebo rGstem kofinku. K ziskani dalSich pozadova-
nych parametrl jakosti sladu bylo zapotfebi zalozit pokusy s vy$si
navazkou je€mene. Dfive ovéfené a s uspéchem pouzivané sklenéné
lahve a draténé kosiky bylo nutno zaménit za PP nadoby, které jsou
pouzivany k uchovani potravin. Tak doslo ke zméné poméru obsahu
zrna a objemu nadob. Navic se ziskané slozeni mezizrnného plynu
zménilo v neprospéch obsahu kysliku také proto, Zze ethylen byl apli-
kovan jako pfidavek dozravajiciho plynu (ethylen:dusik=4:96). Zis-
kané vysledky upozornily na nezbytnost sledovani i obsahu kysliku
pfi vyrobé sladu, nebot pravé jeho nizky obsah ve variantach s pfi-
vysledky od vysledku ziskanych vytvarenim vyssSich hladin ethylenu
v plynném prostfedi aplikaci 1% CEPA ve dfive provedenych poku-
sech a sledovanych variantach vyroby sladu [1, 2, 3].

Keywords: Barley, malt, malting, exogenous factors

1 INTRODUCTION

Increasing requirements put on quality and price of malt also sti-
mulate demands concerning both quality of malt barley on the one
hand and a deeper knowledge of endogenous and exogenous factors
of malting on the other. Results of our earlier experiments [1,2] indi-
cate that it is possible to optimize malt production also with regard to
costs and quality parameters. While low concentrations of ethylene
(up to 200 nl.dm) — a gaseous hormone released by plants into the
environment promote processes of germination, its higher level show
an inhibiting effect. Carbon oxide is a product of aerobic respiration of
germinating barley. In the malting industry, this inhibiting effect is used
to reduce losses occurring during germination and resulting either from
respiration itself or from the growth of roots. To obtain further required
parameters of malt quality it was necessary to establish experiments
with higher weights of barley. Earlier tested and successfully used
glass jars and wire baskets had to be replaced with polypropylene
(PP) vessels commonly used for the storage of foodstuffs. Due to this
fact the ratio between the content of grains and volume of vessels was
changed and, moreover, the composition of intergrain gas was chan-
ged to the detriment of oxygen content; this change also resulted from
the fact that ethylene was applied as a supplement into the ripening
gas (ethylene : nitrogen = 4 : 96). Obtained results indicated also the
necessity of control and monitoring of oxygen content when produ-
cing malt because it was just a low level of this gas in individual vari-
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2 MATERIAL A METODY

K pokusum byly pouzity odrtidy jeémene Jersey a Tolar, roénik sk-
lizné 2007, které jsou zakladnimi zastupci odriid jeCmene pro vyrobu
sladu na export a vyrobu sladu pro Ceské pivo. Byly pouzity vzdy dvé
varianty pro nasledujici faktory:
a)technologie maceni:

s kratkymi dobami pod vodou — shodné 1. a 2. den 3 h (ozn. KN)

s dlouhymi dobami pod vodou — shodné& 1.a 2. den 12 h (ozn. DN)
b) obsah vody

nizky, dosazeny pouze macenim — 40 % (ozn. 40)

vysoky, dosaZzeny macenim a naslednym dokropenim, bézné pou-

zivanym v technologickych pokusech 45 % (ozn. 45)

c) délka sladovani (celkova doba maceni a kliceni je€mene)
kratkd — pouze ¢tyfdenni (ozn. 4D)

standardni — Sestidenni (ozn. 6D).

Vybrané faktory (odliSné technologie maceni, obsah vody pfi kli-
¢eni a délka kliceni) jsou pouzivany i v provozu sladoven, jiné byly
zamérneé zvoleny pro ziskani vyraznych rozdilu.

Upravy sloZeni mezizrnného plynu
Varianta 1 — kliéeni s minimalnim vétranim — s vysokou kon-
centraci CO, (ozn. CO,)

z tlakové nadoby s CO, byl do pevné uzaviratelnych krabicek pfi-
vadeén plynny CO,, vytvarejici koncentraci 500 pg.dm=
Varianta 2 — kli¢eni s vysokou koncentraci ethylenu (ozn. VE)

z tlakové nadoby s ethylenem v N, byl do pevné uzaviratelnych kra-
bi¢ek pfidan 1 ml ethylenu, odebraného z tlakové lahve ,dozravaciho
plynu“ — vytvarejici koncentraci 500 pug.dm-=
Varianta 3 — klieni s nizkou (stimulujici) koncentraci ethylenu
(ozn. NE)

do sladovacich krabicek byl pfidan tuberkulinovou stfikackou 1 ml
ethylenu nafedéného 1:250 v zasobni lahvi — vytvofena koncentrace
200 nl.dm=
Varianta 4 — kliceni v mikrosladovné (trvala aerace, bez ethylenu,
bez CO,) — (ozn. MS).

Laboratorni pokusy byly provedeny v pfesné definovanych obje-
mech (4500 ml) pfi navazce 800 g jeCmene. Pfi pokusech, které byly
provedeny v mikrosladovné VUPS, byl sladovan 1 kg jeémene. Hvoz-
déni vSech sladl probihalo standardni technologii na jednoliskovém
hvozdé, teplota dotahovani 80 °C po dobu 4 h.

Sledované parametry:

1. extrakt sladu: sou¢ast hodnoceni jeCmene podle ukazatele slado-
vnické jakosti (USJ), zékladni ekonomicky ukazatel kvality sladu,

2. relativni extrakt sladu: sou¢ast hodnoceni USJ, vypovida o celkové
enzymatické sile sladu s vyjimkou aktivity amylolytickych enzymda,
3. friabilita sladu: — parametr USJ, ukazatel kiehkosti sladu (cytoly-
tického rozlusténi),

4. aktivita o-amylasy. aktivita enzymu je pfimo zavisla na odridé
a podminkach sladovani, tvofi se de novo, gibereliny z embrya vni-
kaji do aleuronové vrstvy, ve které indukuji tvorbu a-amylasy, ktera
s dalSimi hydrolytickymi enzymy v endospermu odbourava skrob,

5. modifikace a homogenita sladu. objektivni metoda rozboru sladu
dle EBC (Carlsberg), ktera posoudi uroveri podminek sladovani
a umozni vysoce spolehlivy odhad dalSich parametr( jakosti sladu,
6. obsah B-glukanu ve sladu: endospermalni buriky u titku obsahuiji
B-glukany, které ovliviiuji pohyb hydrolytickych enzym( ze $titku do
endospermu. Je to vyznamny parametr pivovarské jakosti sladu.
Mnozstvi odbouraného B-glukanu (vypocet BGI) je ukazatelem akti-
vity B-glukanasy a technologickych podminek sladovani. Bunééné
stény v endospermu bohaté na B-glukan se Stépi béhem sladovani.
Tento proces se zviditelni reakci bunéénych stén s barvivem Calcof-
luor, které specificky reaguje s B-glukany. V UV svétle analyzatoru
(systém Carlsberg) jsou rozlusténé ¢asti zrn vyrazné modré, neroz-
lusténé bilé.

3 VYSLEDKY A DISKUSE

3.1 Extrakt sladu

Hodnota extraktu sladu nebyla statisticky vyznamné ovlivnéna
odridou a obsahem vody pfi kli¢eni jeémene. Byl prokdzan pouze
vliv technologie maceni a vliv délky kli¢eni. Technologie vzdusného
maceni s kratkymi dobami pod vodou (ozn. KN) a délka kli¢eni Sest
dni (ozn. 6D) poskytla slady s vy$§im extraktem. Varianta kli¢eni

ants of nitrogen atmosphere with ethylene supplements that caused
differences from results obtained in experiments with higher level of
ethylene in a gaseous environment with 1% CEPA [1,2,3].

2 MATERIAL AND METHODS

Experiments were performed with two malt barley cultivars (Jersey
and Tolar, harvest year 2007), which represent the basic barley vari-
eties used for production of malt both for export purposes and for
Czech beer. When evaluating individual factors of malt production,
the following two variants were always used:

a) Steeping technology:

— With short submersion intervals — on the 15t and the 2" day al-

ways for 3 hours (indicated as KN)

— With long submersion intervals — on the 1st and the 2™ day al-

ways for 12 hours (indicated as DN)
b) Water content
— Low (40 %), resulting only from steeping (indicated as 40)
— High (45 %), resulting from steeping and subsequent irrigation
routinely used in technological experiments (indicated as 45)
¢) Malting time (total time of barley steeping and germination)
— Short — only four days (indicated as 4D)
— Standard — six days (indicated as 6D).

Some selected factors (different technologies of steeping, water
content during germination and the duration of the germination pe-
riod) are used also in normal operation in malt houses while others
were purposefully selected to obtain marked differences.

Modifications of the composition of intergrain gas
Variant 1 — Germination with a minimum ventilation and high
concentration of CO, (indicated as CO,)

Gaseous CO, producing a concentration of 500 ug.dm= was ad-
ded into firmly closed boxes.

Variant 2 — Germination with a high concentration of ethylene
(indicated as VE)

Ethylene (1 ml) producing in boxes a concentration of 500 ug.dm=
in the box was taken from a pressure vessel containing ,ripening gas*
was added into firmly closed boxes.

Variant 3 — Germination with a low (stimulating) concentration
of ethylene (indicated as NE)

Ethylene (1 ml) diluted in the ratio 1 : 250 and producing in boxes
a concentration of 200 nl.dm- in the box was injected into firmly clo-
sed boxes.

Variant 4: Germination in a micromalthouse (permanent aera-
tion, without ethylene and CO,) — (indicated as MS).

Laboratory experiments with sample weight of 800 g of malt bar-
ley were performed in exactly defined volumes (4500 ml). In experi-
ments performed in the micromalthouse of RIBM the sample weight
of malt barley was 1,000 g. All malt samples were kilned using a stan-
dard technology on a one kiln floor at temperature of 80 °C for 4 hours.

Parameters under study:

1. Malt extract: According to the system Malting Quality Index (MQlI)
evaluation, this is the basic economical parameter of malt quality.
2. Relative malt extract: According to the system MQI evaluation, this
parameter characterizes the overall enzymatic strength of malt (with
the exception of activity of amylolytic enzymes).

3. Malt friability: A parameter of the system MQI evaluation indicating
malt friability (i.e. its cytolytic modification).

4. a.-amylase activity: This activity is directly dependent on the vari-
ety and conditions of malting and is created de novo. Gibberellins
present in the embryo penetrate into the aleuronic layer and induce
there synthesis of a-amylase, which together with other hydrolytic en-
zymes degrades starch present in the endosperm.

5. Malt modification and homogeneity (Carlsberg): An objective met-
hod of malt analysis according to the European Brewery Convention
(EBC), enables an objective assessment of malting conditions as well
as a highly reliable estimation of other parameters of malt quality.
6. B-Glucans content in malt: Near the scutellum, endosperm cells con-
tain B-glucans, which influence the movement of hydrolytic enzymes from
the scutellum to the endosperm. This is an important parameter of malt
brewing value. The amount of degraded -glucan (BGI calculation) indi-
cates the activity of B-glucanase and characterizes technological condi-
tions of malting. During the process of malting, walls of endospermatic
cells (rich in B-glucans) are splitted. This process can be visualized by
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s upravenym slozenim mezizrnného plynu potvrdila inhibujici vySsi
koncentraci ethylenu (VE). Nejvy$si hodnota extraktu sladu byla
dosazena ve varianté kliceni na mikrosladovné (ozn. MS) — viz
obr. 1.

3.2 Relativni extrakt sladu pfi 45 °C

Statisticka analyza potvrdila, ze parametr kvality sladu RE
45 °C je ovlivnén odridou a v8emi technologickymi faktory. Od-
rida Jersey, varianty s kratkou dobou namoceni (ozn. KN), s vys-
§im obsahem vody (ozn. 45) a delSim klicenim (ozn. 6D) poskytly
slady se statisticky vyznamné odliSnymi a vesmeés vySsimi hod-
notami relativniho extraktu. Slozeni mezizrnného plynu ovlivnilo
hodnotu RE 45 °C. Nejvy$Si hodnota relativniho extraktu byla sta-
stanovena u sladu z varianty s vysokou koncentraci ethylenu (ozn.
VE) - viz obr. 2.

3.3 Friabilita

Friabilita byla statisticky vysoce vyznamné ovlivnéna obsahem
vody pfi kli¢eni (45>40), délkou vedeni (6D>4D) a sloZzenim mezi-
rianty s vysokou koncentraci ethylenu (VE=NE<CO,<MS). Nejvyssi
hodnota friability byla stanovena u sladu pfipraveného v mikroslado-
vné —viz obr. 3.

3.4 Obsah B-glukant
Obsah B-glukanu ve sladu byl statisticky ovlivnén pouze obsahem

means of the dye Calcofluor, which specifically reacts with 3-glucans pre-
sent in the cell wall. In UV light (Carlsberg analyzer), the modified parts
of grains are markedly blue while the non-modified ones are white.

3 RESULTS AND DISCUSSION

3.1 Malt extract

Neither cultivars nor the content of water during germination showed
a statistically significant effect on quality of malt extract. It was only de-
monstrated that the quality was influenced by the technology of stee-
ping and germination time. Steeping technology with short submersion
intervals (KN) and standard malting time of six days (6D) produced malts
with increased extract content. Variant 2 with a modified composition of
intergrain gas (VE) corroborated an inhibiting effect of higher concent-
rations of ethylene. The highest quality of malt extract was recorded in
Variant 4 (germination in a micromalthouse — MS) — see Fig. 1.

3.2 Relative malt extract at 45 °C

The performed statistical analysis corroborated that the malt quality
parameter RE 45 °C was influenced both by the variety and by all tech-
nological factors. Cv. Jersey in variants KN (short steeping time), 45
(increased water content) and 6D (longer germination time) produced
malts with mostly higher values of relative extract; these differences
were statistically significant. Composition of intergrain gas influenced
RE value at 45 °C. The highest and the lowest RE values were recor-
ded in Variant 4 (MS) and Variant 2 (VE), respectively (Fig. 2).
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Obr. 1 Hodnoty extraktu sladu u odrtdy Jersey a Tolar a po ovlivnéni
slozeni mezizrnného plynu, technologii maceni, zménou obsahu vody
a zmeénou délky vedeni. Pod grafem je uvedena vyznamnost statis-
tického hodnoceni jednotlivych exogennich zasahl — NS — nevy-
znamné vysledky, x — statisticky prikazné vysledky / Fig.1 Malt ex-
tract quality (cv. Jersey and Tolar) in individual experimental variants
(different contents of gasses, different steeping technologies, diffe-
rent contents of water and different germination times). Statistical sig-
nificance of effects of changes in individual exogenous factors is in-
dicated below (NS — non-significant, x — statistically significant).

Obr. 2 Hodnoty relativniho extraktu sladu u odrddy Jersey a Tolar a
po ovlivnéni slozeni mezizrnného plynu, technologii maceni, zménou
obsahu vody a zménou délky vedeni. Pod grafem je uvedena vy-
znamnost statistického hodnoceni jednotlivych exogennich zasahud x
— statisticky priikazné vysledky / Fig. 2 Values of malt relative extract
(cv. Jersey and Tolar) in individual experimental variants (different
contents of gasses, different steeping technologies, different contents
of water and different germination times). Statistical significance of
effects of changes in individual exogenous factors is indicated below
(x — statistically significant).

Friabilita sladu / Malt friability
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odrtida / cultivar  plyny / gases technologie / obsah vody / délka vedeni /
technology water content  germination time
Jersey, Tolar CO:, VE, NE, MS KN, DN 40, 45 4D, 6D
Stat. hodnota / NS NS NS X NS

Statistical analysis

Obr. 3 Hodnoty friability sladu u odriidy Jersey a Tolar a po ovlivnéni
slozeni mezizrnného plynu, technologii maéeni, zménou obsahu vody
a zménou délky vedeni. Pod grafem je uvedena vyznamnost statis-
tického hodnoceni jednotlivych exogennich zdsaht — NS — nevy-
znamné vysledky, x — statisticky prikazné vysledky / Fig. 3 Values of
malt friability (cv. Jersey and Tolar) in individual experimental vari-
ants (different contents of gasses, different steeping technologies,
different contents of water and different germination times). Statisti-
cal significance of effects of changes in individual exogenous factors
is indicated below (NS — non-significant, x — statistically significant).

Obr. 4 Hodnoty obsahu B-glukan( u sladu odriidy Jersey a Tolar a po
ovlivnéni slozeni mezizrnného plynu, technologii maceni, zménou ob-
sahu vody a zménou délky vedeni. Pod grafem je uvedena vyznam-
nost statistického hodnoceni jednotlivych exogennich zasah(l — NS —
nevyznamné vysledky, x — statisticky prikazné vysledky / Fig. 4 Con-
tent of -glucans in malt (cv. Jersey and Tolar) in individual experimental
variants (different contents of gasses, different steeping technologies,
different contents of water and different germination times). Statistical
significance of effects of changes in individual exogenous factors is in-
dicated below (NS — non-significant, x — statistically significant).
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Aktivita a-amylasy ve sladu / Activity of o-amylase in malt
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Obr. 5 Hodnoty aktivity o-amylasy u sladu odridy Jersey a Tolar a po
ovlivnéni sloZzeni mezizrnného plynu, technologii maceni, zménou ob-
sahu vody a zménou délky vedeni. Pod grafem je uvedena vyznamnost
statistického hodnoceni jednotlivych exogennich zasahtd — NS — nevy-
znamné vysledky, x — statisticky prikazné vysledky / Fig. 5 Activity of
o-amylase in malt (cv. Jersey and Tolar) in individual experimental va-
riants (different contents of gasses, different steeping technologies, dif-
ferent contents of water and different germination times). Statistical sig-
nificance of effects of changes in individual exogenous factors is
indicated below (NS — non-significant, x — statistically significant).

vody (45<40). Vy3&i obsah vody (45 %) poskytl slady s niz&§im obsa-
hem B-glukan(i ve sladu. Vliv ostatnich faktor( se statisticky prikazné
neprojevil — viz obr. 4. U sladu z prostfedi se zvySenym ethylenem
a bez CO, ve sklenénych nadobach se obsah B-glukan( snizoval
oproti kontrolni varianté [3].

3.5 Aktivita o-amylasy

byla vysoce priikazné ovlivnéna sloZzenim mezizrnného plynu a dél-
kou vedeni klieni, kdy Sestidenni slady mély vyrazné vy$si hodnotu
aktivity o-amylasy (ozn.6D>4D). Vliv odr(dy, technologie maéeni a ob-
sahu vody byl statisticky nevyznamny. Vyhodnoceni vlivu Uprav slo-
zeni mezizrnného plynu opétné potvrdilo, Ze aktivita o-amylasy byla
nejvyssi v aerovaném kliceni (MS). Nizké hodnoty byly stanoveny ve
v8ech variantach Uprav sloZzeni mezizrnného plynu — viz obr. 5. Zis-
kané vysledky ukazuji na mozny inhibiéni U¢inek zvy$ené koncent-
race CO, v interakci se zvySenou hladinou ethylenu, nebot u sladu
z prostfedi se zvySenym ethylenem a bez CO, ve sklenénych nado-
bach se aktivita a-amylasy zvySovala oproti kontrolni varianté [3].

3.6 Homogenita sladu

Homogenita sladu byla statisticky prikazné ovlivnéna délkou kli-
€eni, kdy ¢étyfdenni slady meély vy$si homogenitu (4D>6D). Slozeni
mezizrnného plynu vyrazné ovlivnilo homogenitu sladu. Potvrdily se
predpoklady pozitivniho Gc¢inku stimulaéni koncentrace ethylenu (ozn.
NE>MS). Projevil se vyrazné inhibiéni az depresivni ucinek vysoké
koncentrace ethylenu (VE). Vliv odrlidy, technologie maceni a obsahu
vody na homogenitu sladu se ne-
prokazal — viz obr. 6.

Obr.6 Hodnoty homogenity sladu odridy Jersey a Tolar a po ovlivnéni
slozeni mezizrnného plynu, technologii ma¢eni, zménou obsahu vody
a zménou délky vedeni. Pod grafem je uvedena vyznamnost statis-
tického hodnoceni jednotlivych exogennich zasahi — NS — nevy-
znamné vysledky, x — statisticky prikazné vysledky / Fig. 6 Values of
malt homogeneity (cv. Jersey and Tolar) in individual experimental va-
riants (different contents of gasses, different steeping technologies,
different contents of water and different germination time). Statistical
significance of effects of changes in individual exogenous factors is
indicated below (NS — non-significant, x — statistically significant).

3.3 Friability

Friability was highly significantly influenced by the content of wa-
ter (45>40), germination time (6D>4D) and composition of intergrain
gas. The lowest and the highest values were recorded in Variants 2
(VE=NE<CO,<MS) and 4 (MS), respectively (Fig. 3).

3.4 B-Glucans content

B-Glucans content in malt was significantly influenced only by con-
tent of water (45<40). A higher content of water (45 %) reduced the
content of B-glucans in malt. Effects of other factors were statistically
non-significant (Fig. 4). As compared with control, malt produced in
Variant 2 contained less B-glucans [3]

3.5 Activity of o-amylase

Activity of a-amylase was highly significantly influenced by com-
position of intergrain gas and germination time; malt produced in the
variant with a longer germination time (6D>4D) showed a markedly
higher content of o-amylase. Effects of cultivar, steeping technology
and water content were statistically nonsignificant. The evaluation of
the effect of differently modified composition of intergrain gas also
showed that the highest activity of a-amylase occurred in Variant 4
(MS), i.e. after permanent aeration. In all variants with a changed
composition of intergrain gas the activity of a-amylase was low (Fig.
5). The obtained results indicate a possible inhibiting effect of incre-
ased CO, + ethylene concentrations because in the variant with an
increased level of ethylene and without CO, the activity of c-amylase

was lower than in control [3].

3.7 Modifikace sladu

Modifikace sladu / Malt modification

3.6 Malt homogeneity
Malt homogeneity was signifi-
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4 ZAVER

Kvalita sladu byla zkoumana
ve vztahu k odriidovym rozdilim
jeEmene (Jersey a Tolar), kratké
a deldi dobé maceni zrna, niz-
Simu (40 %) a vy$Simu (45 %) ob-

Obr. 7 Hodnoty modifikace sladu odriidy Jersey a Tolar a po ovliv-
néni slozeni mezizrnného plynu, technologii maceni, zménou obsahu
vody a zménou délky vedeni. Pod grafem je uvedena vyznamnost
statistického hodnoceni jednotlivych exogennich zasah(l — NS — ne-
vyznamné vysledky, x — statisticky prikazné vysledky / Fig. 7 Values
of malt modification (cv. Jersey and Tolar) in individual experimental
variants (different contents of gasses, different steeping technologies,
different contents of water and different germination time). Statistical
significance of effects of changes in individual exogenous factors is
indicated below (NS — non-significant, x — statistically significant).

this gas (VE). Effects of cultivar,
steeping technology and water
content on the parameter of ho-
mogeneity were not significant
(Fig. 6).

3.7 Malt modification

Malt modification was signifi-
cantly influenced by the time of
germination; malts produced af-
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sahu vody v zrnu, ¢tyfdenni a Sestidenni dobé sladovani a riznému
sloZzeni mezizrnného plynu (obsahu ethylenu a CO,). Odrtdové roz-
dily nebyly zaznamenany s vyjimkou vyraznéjsiho vlivu odrldy Jer-
sey proti odridé Tolar na relativni extrakt sladu. Krat$i doba maceni
zrna kladné ovlivnila hodnotu extraktu i relativniho extraktu sladu.
Nizsi obsah vody v zrnu mél zaporny vliv na relativni extrakt, kfeh-
kost sladu a na obsah B-glukan(i ve sladu. Del$i doba sladovani
kladné ovlivnila hodnotu extraktu, relativniho extraktu, kfehkosti, ak-
tivitu o-amylasy a modifikaci sladu, ale zaporné jeho homogenitu. Vy-
soka koncentrace ethylenu ovlivnila negativné homogenitu, kfehkost
i extrakt a relativni extrakt sladu. Vysoky obsah CO, mél zaporny Uci-
nek na modifikaci sladu.

Podékovani

Prezentované vysledky byly ziskany za podpory MSMT CR — Vy-
zkumné centrum pro studium obsahovych latek jeémene a chmele —
identifikacni kod MSM — 1M0570.
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Lektoroval: prof. Ing. Jifi Sebének, DrSc., MZLU v Brné

ter a longer germination time showed a higher degree of modifica-
tion (6D>4D). This parameter was influenced also by the composi-
tion of intergrain gas: the lowest degree of modification was obser-
ved in the variant with CO, while in all others there were no differences
at all (NE=VE=MS). Effects of cultivar, steeping technology and wa-
ter content on malt modification were not significant (Fig. 7).

4 CONCLUSIONS

Malt quality was studied with regard to differences existing between
two malting barley cultivars (Jersey and Tolar) and effects of short or
long steeping period, low (40 %) and high (45 %) water content in
kernels, short (four days) and long (six days) malting time and diffe-
rent composition of intergrain gas (different contents of ethylene and
carbon dioxide). No differences between cultivars were recorded
(exepting a more pronounced effect of cv. Jersey on relative extract).
A shorter period of steeping showed a positive effect on values of
malt extract and relative malt extract. A lower content of water in gra-
ins showed negative effects on relative malt extract malt friability on
the content of B-glucans in malt. A longer period of malting showed
a positive effect on values of extract, relative extract, friability, a-amy-
lase activity malting and malt modification while malt homogeneity
was affected in a negative manner. A high concentration of ethylene
showed a negative effect on homogeneity, friability, malt extract and
relative malt extract and. High content of carbon dioxide influenced
negatively malt modification.
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Odesel obétavy pivovarnik a vzacny ¢lovék

Se zpozdénim nas zastihla smutna zprava, ze 10. 1. 2009 zemfel obétavy pivovarnik pan Karel Bystficky. Narodil se 26. 10. 1920 v Cerné
na Sumavé, kde jeho otec Emil Bystficky byl nadsladovnim v tamnim schwarzenberském pivovaru. Jak bylo ve schwarzenberskych sluzbach
zvykem, byl jeho otec pozdéji pfeloZzen jako podsladek do Trebonég, kde mlady Karel vystudoval gymnasium a po kratké praxi v pivovaru ab-
solvoval pivovarskou $kolu. Kratkou dobu Karel Bystficky pracoval ve vyrobnim oddéleni vzniklych Jiho€eskych pivovart a v poloviné pade-
satych let se vratil do Treboné do funkce sladka. Pak od roku 1963, az do roku 1980, kdy odeSel do dlichodu, byl feditelem tfeboriského pi-
vovaru. Spoluprace s nim byla vzdy korektni, plna vzdjemného pochopeni a respektu. V dobé jeho plsobeni jeho doslo k vyraznému rozvoji
tfeboriského pivovaru, z vystavu 56 600 hl v roce 1955 az na 241 500 hl v roce 1980. Karel Bystficky byl ¢lovék, kterého vsichni méli radi.
V mladi byl aktivhim sportovcem — jak jinak v Tfeboni nez veslafem — coz dlouhd Iéta dosvéd€ovala jeho vypracovand postava. V pozdéjSim
véku se stal obétavym funkcionafem sportovniho oddilu. Byl pfipraven vzdy kazdému pomoci, byl Elovékem s mnozstvim upfimnych pfatel.
V8ichni kdoz jsme ho znali, budeme na néj vzdy vzpominat v dobrém a s Uctou.
Cest jeho pamatce

Antonin Kratochvile

OPRAVA

B&hem ediéni pfipravy &isla 4/2009 doslo v &lanku Chovani toxickych kov v pivovarském procesu autorl Pavel Cejka, Josef DvoFak,
Jifi Culik, Marie Jurkova, Tomas Horak, Vladimir Kellner na strang 104 k vypadnuti zavéru ¢lank( (dedikace). Za svou nepozornost se
autorlim i ¢tenafdm omlouvam a uvadim chybéjici ¢ast textu.

Frantisek Frantik, Séfredaktor
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