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Chejn, J. — Zajpt, M.: Technologicka opatfeni pro zvyseni hodnoty relativniho extraktu v pivovaru Velké Bfezno. Kvasny Prum. 53,
2007, €. 6, s. 174—-178.

V ¢lanku jsou zhodnoceny technologické momenty vyroby sladu ve vztahu k hodnoté relativniho extraktu v konkrétnich podminkach pivo-
varu Velké Brezno, patficiho do pivovarské skupiny Drinks Union. BEhem kampané 2005/2006 bylo vyzkou$eno nékolik zplsobl sladovani
zameérenych na zvySeni stupné rozlusténi za predpokladu, Ze tim dojde ke zvySeni hodnot relativniho extraktu. Tento pfedpoklad byl potvr-
zen. Ke zvySeni hodnoty relativniho extraktu pfispélo zvySeni stupné domoceni a zvySeni intenzity provzdusnéni béhem kli¢eni a méaceni. Po-
zadovanych hodnot relativniho extraktu bylo dosazeno pouze pfi sou¢asném pouziti uvedenych technologickych momentt a delsi doby kli-
&eni, nez je v pivovaru Velké Bfezno obvyklé.

Chejn, J. — Zajpt, M: Technological measures for increasing the value of Relative Extract in Velké Bfezno brewery. Kvasny Prum.
53, 2007, No. 6, p. 174-178.

The article deals with technological moments of the malt production in the specific conditions of Velké Bfezno brewery, a member of the
Drinks Union brewing group, with respect to the value of Relative Extract. During the 2005/2006 campaign, several malting procedures ai-
ming at increasing the level of malt modification were tested. The assumption that it will lead to increased values of Relative Extract has been
confirmed. The increase in the value of Relative Extract resulted from a higher degree of steeping as well as a greater aeration intensity du-
ring germination and steeping. The required values of Relative Extract were achieved only under the condition that the above mentioned tech-
nological moments were combined with a germination period that was longer than it is usual in Velké Bfezno brewery.

Chejn, J. — Zajpt, M.: Technologische MaBnahmen zur Erhéhung des Werts vom Relativen Extrakt in der Brauerei Velké Bfezno.
Kvasny Prum. 53, 2007, Nr. 6, S. 174-178.

Im Artikel werden technologische Momente bei der Malzproduktion in konkreten Bedingungen der Brauerei Velké Bfezno aus der Braug-
ruppe Drinks Union im Hinblick auf den Wert des Relativen Extrakts bewertet. Im Laufe der Kampagne 2005/2006 wurden mehrere Mal-
zenvorgange zur Erhéhung der Malzldsungsstufe getestet. Die Voraussetzung, dass sich dadurch die Werte des Relativen Extrakts erhdhen,
wurde bestétigt. Die Erhéhung des Werts vom Relativen Extrakt erfolgte aufgrund der Erh6hung der Weichgradstufe sowie der groBeren Be-
l0ftungsintensitat beim Keimen und Weichen. Die verlangten Werte des Relativen Extrakts wurden jedoch nur bei der parallelen Nutzung der
oben angefiihrten technologischen Momente und einer langeren Dauer der Keimung, als Ublich in der Brauerei Velké Bfezno, erreicht.

XeiiH, . — 3ainT, M.: TexHoNOrMyeckme Npuémbl A5 yBeNMYeHNs 3Ha4eHUin PeNaTMBHOIO 9KCTpakTa B nuB3aBoe Benuke BpesHo.
Kvasny Prum. 53, 2007, No. 6, cTp. 174-178.

B ctatbe onucaHbl pasHble TEeXHONorm4eckue npuémbl MPOM3BOACTBA COJOf4Aa B OTHOWEHWA K 3HaYeHuaAM nokasarens
PEensaTMBHOIO 3KCTPaKTa B KOHKPETHbIX YCIIoBUSAX NMB3aBoga Benuke bpesHo, npyHagnekawero B nMBoBapeHHyto rpynny JpuHKc FOHWOH.
Bo Bpems conogoseHHoro ce3oHa 2005/2006 661510 UCMbITAHO HECKOMbKO pasHbIX COCO60B CONOAOPALLEHNS C Lerto NOBbICUTL CTEMNEHb
pacTBOPEHWS, MOCKOSbKY 3apaHee npeAnonaranoch, HTo TakMm 06pa3oM NOBLICUTCS 3HAYEHUe NokasaTensa penaTUBHOro aKcTpakTa. 310
npegnonoXexne 6biN0 AokasaHo. Ha yBenudeHue 3HaYeHU PenaTUBHOrO 3KCTPakTa MONIOXUTENbHO MOAEWCTBOBANO yBENUYeHune
noJayn BO3Zyxa BO BpPeEMs 3amMayMBaHuMs W NPOpaLUMBaHUS U YBENMYEHWE CTEMeHU 3amaymBaHus.  Tpebyembix 3HayeHuw
PENSATUBHOTO 3KCTpakTa Obl10 AOCTUTHYTO TOMbKO MNpPU OAHOBPEMEHHOM MPUMEHEHUWN YKa3aHHbIX TEXHOJOrMYECKUX npuémoB

1 NPOLOJSIKEHUN BPEMeHM npopalimBaHusi, 60nbliue YeM 06bIKHOBEHHO MpYMEHSIeMOro B nuB3aBoae Benvke BpesHo.

Kli¢ova slova: pivo, slad, relativni extrakt, technologie sladovani, pi-
vovar Velké Brezno

1 UVOD

Hodnoty relativniho extraktu pfi 45 °C (dale jen RE 45 °C) u sladu
vyréabéného v pivovaru Velké Bfezno byly dlouhodobé nizsi, nez hod-
noty pfedepsané pro tento ukazatel. Proto bylo béhem kampané
2005/2006 vyzkou$eno nékolik riznych technologii vyroby sladu s ci-
lem zlepsit stavajici stav. Vysledky téchto zkoudek jsou shrnuty
v tomto ¢€lanku.

Ukazatel RE 45 °C je v soucasné dobé pouzivan pro posouzeni
kvality sladu i pfesto, Ze posledni prace [1] poukazuji na jeho nizkou
vypovidaci hodnotu ve vztahu k rozlusténi. Oproti tomu autofi star-
Sich praci [2, 3] korelaci hodnoty RE 45 °C a rozlusténi nezpochyb-
fovali. Pfi feSeni problematiky nizkych hodnot RE 45 °C u sladu vy-
rabéného v pivovaru Velké Bfezno byly proto pouzity postupy vedouci
ke zvySeni rozlusténi.

Optimalni hodnoty RE 45 °C z hlediska dalSiho zpracovani sladu
jsou vétSinou uvadény v intervalu 36—39 [4], tento interval hodnot je
zaroven predepsan v technologickém postupu pro vyrobu sladu v pi-
vovaru Velké Bfezno.

V tab. 1 jsou porovnany hodnoty RE 45 °C z jednotlivych sklizni.
Kampar 05/06 je pro hodnoty ziskané v pivovaru Velké Bfezno roz-
délena na dvé ¢asti, aby bylo mozno ilustrovat dosazené zlepSeni.
V poslednim sloupci tabulky jsou citovany hodnoty celorepublikového

Keywords: beer, malt, relative extrakt, malting technology, Velké
Brezno brewery

1 INTRODUCTION

The values of relative extract at 45 °C (further just RE 45 °C) for
the malt produced in Velké Bfezno brewery had been lower than the
generally known values for this indicator for a long time. For that re-
ason, during the 2005/2006 campaign, several different malting pro-
cedures were tested with the aim to improve the current state. The
results from these tests are summarized in this article. Indicator RE
45 °C is currently used for quality assessment of malt — despite the
fact, that latest studies [1] point out its low indicating value in relation
to malt modification. In contrast, authors of older studies [2, 3] did not
doubt the correlation in between RE 45 °C value and malt modifica-
tion. When resolving the issue of low RE 45 °C values for the malt
produced in Velké Bfezno brewery, procedures leading to an incre-
ase in modification were used.

Optimal RE 45 °C values in terms of further malt use are stated to
be in the interval 36—39 most of the time [4]. This value interval is
also specified in the technological procedure for malt production in
VB brewery.

RE 45 °C values from individual harvests are compared in Tab. 1.
Campaign 05/06 has been divided into two parts for the values ob-
tained in Velké Bfezno brewery to illustrate the improvement achie-
ved. The last column of the table cites values of a countrywide ave-
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praméru sledovaného ukazatele [5, 6]. Z me-
ziskliziiového porovnani na republikové
urovni je patrné zhorSeni hodnot RE 45
°C u sladll vyrobenych z je¢menu sklizné

Tab. 1 Mezikampariové porovnani hodnot RE
45 °C kampani 2003-2006 / Seasonal com-
parison of RE 45 °C values of campaigns
2003-2006

rage of the observed indicator [5, 6]. When
comparing the countrywide season values,
a decline of RE 45 °C values for malts pre-
pared from barley harvested in 2005 is evi-

2005. Tento trend je patrny také u sladu vy-

dent. This trend is also clear for the malt pro-

rabéného v pivovaru Velké Brezno. Rocnik sklizné /
Year of harvest
2 TECHNOLOGICKE PODMINKY 2003
SLADOVNY PIVOVARU VELKE 2004
BREZNO 2005

Sladovna pivovaru Velké Bfezno je vyba- 01.09.-31. 12. 2005

vena pétitunovymi ptivodnimi naduvniky bez | 01. 01.-30. 05. 2006

moznosti odsavani oxidu uhli¢itého. Naduv- 2006

& hodnot RE 45 °C/ duced in Velké Bfezno brewery.
@ RE 45 °C values
Velké Bfezno CR
33 1 39,0| 2TECHNOLOGICAL CONDITIONS OF
06 376 MALTHOUSE OF VELKE BREZNO
* ’ BREWERY
35,1
30,2 The malthouse in Velké Bfezno brewery is
33,6 equipped with five-ton original steeping tanks
35,2 39,6 without the ability to vent out carbon dioxide.

niky nejsou osazeny vzdusnicimi vénci. Pro-

vzdu$novani se provadi pfes pfivod vzduchu

zaustény pod dvojité dno naduvniku. Na maceni se pouziva vlastni
voda z artéskych vrtd. Teplota méaceci vody se po celou dobu kam-
pané pohybuje v Uzkém rozmezi 9-10 °C.

Kli¢eni probiha na dvou nad sebou umisténych humnech. K pfe-
délavani hromad se pouzivaji maltomobily. Teplota na humnech se
reguluje pouze pomoci otevirani oken a dvefi. Teplota v hromadach
se reguluje pomoci jejich orani maltomobilem. Délka kampané je za-
visla na venkovni teploté.

Sladovna je vybavena dvojliskovym hvozdem, ktery byl v roce 1993
pfeveden z nepfimého otopu uhlim na nepfimy otop plynem. P¥i re-
konstrukci hvozdu byla zvy$ena jeho kapacita, sklapéni lisek bylo me-
chanizovano a samotny proces hvozdéni automatizovan. Nedostat-
kem provedené rekonstrukce hvozdu bylo zazdéni boénich tahd.

3 POUZITE METODY

Prace na zvySeni hodnot RE 45 °C se provadély postupné na za-
kladé dosazenych vysledk(. Vétsina zkousenych technologii se ové-
fovala na celé Sarzi (tj. pfihradé cca 45 t). Pouze ve vyjimeénych ,tech-
nologicky riskantnich” pfipadech, nebo ¢asové naro¢nych zpisobech
vyroby sladu se odzkou$eni provadélo na mensich partiich (1-4 na-
mackach).

V pribéhu celé kampané 2005/2006 byl sladovan je¢men odridy
Jersey od dvou velkych dodavatelt ze severnich Cech. Kvalita jec¢-
mene byla po celou dobu kampané vyrovnana.

Dosavadni technologie méaceni a klieni se pouzivala od roku 1993,
kdy se sladila s technologii hvozdéni po rekonstrukci hvozdu. VSechny
odzkou$ené technologické postupy, v€etné dosavadni technologie
a dosazenych hodnot RE 45 °C, jsou uvedeny v fab. 2.

Starsi technologie [7] se Fidily empirickou pouckou, ze rozlusténi
biha. V praxi se rozlusténi zkousi rozetfenim endospermu mezi prsty.
PFi dokonalém rozlusténi ma byt endosperm zrna suchy, mékky
a moucnaty. Je-li endosperm mazlavy nebo tvrdy, je rozlusténi ne-
dostatecné.

Jako hlavni pfi€ina nizkych hodnot RE 45 °C byla identifikovana
kratka doba kli¢eni (3,5 dne). Moznosti prodlouzit dobu kli¢eni jsou
omezené kapacitou sladovny.

VyzkouSena opatfeni k dosazeni hlubsiho rozlusténi:

1. Stuperi domod&eni byl zvySen ze 45 % na 47 %. PFi zvySeni obsahu
vody 0 2 % je pfi stalé teploté mozné zkraceni vedeni o jeden den
bez ovlivnéni jakosti sladu [8].

2. Bylo zavedeno provzdusnovani naduvniku tlakovym vzduchem bé-
hem vzdusnych prestavek s cilem odstranit oxid uhlicity z naduv-
nikd, a tim podpofit dychani. Cim silné&ji sladovany je¢émen dycha,
tim vice enzymu se aktivuje, a tim lépe se rozlusti, avSak slado-
vaci ztrata je vétsi [9].

ZpUsob provzdusiovani je poplatny technickym moZnostem.
Naduvniky jsou malé a oxid uhlicity je z nich vytlatovan zespoda.
Uc¢innost tohoto opatfeni byla ovéfena ¢ichovym porovnanim za-
pachu v naduvniku pfed provzdusnénim a po ném. Vzhledem
k umisténi pfivodu vzduchu Ize pfedpokladat, ze odstranéni oxidu
neni rovnomérné. Proto se u nasledujicich macecich vod dba na
peclivé promichani jeémene pomoci tlakového vzduchu, aby byla
zajisténa homogenita Sarze.

V praxi se oveéfilo, ze Casté provzdusniovani v teplém obdobi
vede ke zvySeni ztraty, snizeni extraktivnosti sladu. Sladmistr proto

The steeping tanks are not equipped with

venting rings. Aeration is done through an air
inlet under the double bottom of the steeping tank. Own water from
artesian wells is used for steeping. The temperature of steeping wa-
ter remains in the narrow range of 9-10 °C during the entire time of
the campaign.

Germination takes place on two malting floors, one on top of the
other. Raking machines are used to turn the piece. The temperature
in the malting floors is regulated solely by opening windows and do-
ors. The temperature in the grain is regulated with the aid of raking
with the raking machines. Campaign length depends on the outdoor
temperature.

The malthouse is equipped with a two-level kiln, which was con-
verted from non-direct coal heating to non-direct natural gas heating
in 1993. When the kiln was reconstructed, its capacity was increa-
sed, floor turning was mechanized and the process of kilning itself
was automated. The drawback of the reconstruction was closing off
the side air ducts.

3 METHODS USED

Work on increasing RE 45 °C values was done gradually based on
the achieved results. Most of the tested technologies were checked
on an entire batch (that is size of approx. 45 t). Testing was done on
smaller parts (1—4 pieces) only in exceptional “technologically haza-
rdous” cases or for time-consuming malting procedures.

During the entire 2005 / 2006 campaign, barley of the Jersey va-
riety from two major suppliers from north Bohemia was malted. The
barley quality was consistent for the entire campaign.

The previous steeping and germination procedure had been used
since the year 1993, when it had been tuned to work with the kilning
procedure after the kiln reconstruction. All tested technological pro-
cedures, including the previous one, and the achieved RE 45 °C va-
lues are presented in Tab. 2.

Older procedures [7] abided by the empirical precept that malt mo-
dification is as much better as germination is longer and as lower are
germination temperatures. In practice, modification is tested by rub-
bing the endosperm between fingers. Endosperm of the grain should
be dry, soft and floury for perfect modification. If it the endosperm is
pasty or hard then the modification is insufficient.

A short germination period (3,5 days) has been identified as the
main cause of low RE 45 °C values. The possibilities to prolong the
germination period are limited by the capacity of the malthouse.

Tested measures aimed to achieve deeper malt modification:

1. Degree of steeping was increased from 45 % to 47 %; when inc-
reasing water content by 2 % and maintaining a constant tempe-
rature, it is possible to shorten germination by one day without af-
fecting malt quality [8].

2. Aeration of steeping tanks by compressed air during air rests was
implemented with the aim to remove carbon dioxide from the stee-
ping tanks and thus support grain breathing. The more grain bre-
aths, the more enzymes are activated and it modifies better; ho-
wever, malting loss is greater [9].

The form of aeration is tributary to technical possibilities. Stee-
ping tanks are small and carbon dioxide is pushed out of them from
the bottom. The effectiveness of this measure was confirmed by
smell comparison of the odour in the steeping tank before and af-
ter aeration. Considering the positioning of the air inlet, it is safe to
assume that the carbon dioxide removal is not even. For that rea-
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Cetnost provzdusiovani pfizplisobuje momentalni situaci (teplota
na humnech a extraktivnost vyrabéného sladu).

3. Druha maceci voda byla zaménéna za zaplavovani naduvniku vo-
dou. Zaplaveni trva cca hodinu a provadi se na za¢atku a konci pU-
vodni dvanactihodinové doby, uréené dfive pro maceci vodu. Takto
se dafi regulovat teplotu maceného a posléze kli¢iciho zrna na
urovni 10-12 °C, zbavit se oxidu uhli¢itého rovhomérné a bezez-
bytku a konecné zajistit pozadovany stupef domoceni. Nevyhodou
je samoziejme vyssi spotfeba vody, kterd v pfipadé vlastnich studni
nema vyznamny finan¢ni dopad. Timto opatfenim se dosahlo rych-
lejSiho nastupu kliceni, a vymaci se ve stadiu pozdni pukavky. Pfi
maceni podle plvodni technologie se pukavka objevovala az po
vymoceni.

Pokus o nahrazeni prvni maceci vody zaplavenim nebyl ispésny,
ke konci kli¢eni byl endosperm zrna mazlavy, hromada po celou
dobu kli¢eni postradala pfijemnou vini.

4. Na humnech bylo za zaklad zkou$enych postupl zvoleno vedeni
se studenym pocatkem (12 °C) a teplym koncem kli¢eni (22 °C).
Duraz byl kladen na udrzeni nizké teploty v naduvniku a v hromadé
prvnich 24 hodin po vymoceni.Vyuziva se skutec¢nosti, ze studené
vedeni ma za nasledek vznik vétsiho mnozstvi enzym(. Se vzrd-
stajici teplotou aktivace enzym0 naproti tomu ponékud klesa. Sni-
zenou aktivaci enzymU vyrovnava jejich zvySené plsobeni [9].

Regulace teploty v hromadé se podle ptvodni technologie pro-
vadéla kazdych 6 hodin. Zaméstnanci sladovny se domnivali, Ze
CastéjSi orani povede k poSkozeni klicku a zejména k vzristu tep-
loty v hromadach v disledku vy$siho prokysli¢eni hromad. V sou-
ladu s udaji z odborné literatury [9] bylo ovéfeno, Ze pfedélanim
se ovzdu&i v hromadé obohati kyslikem, avSak tim, ze se hromada
soucasné ochladi, zmirni se opét dychani. Orani se zacalo prova-
dét kazdé 4 hodiny.

4 VYSLEDKY A DISKUSE

Vysledky zkouSenych technologii sladovani a dosaZzeni hodnoty RE
45 °C jsou uvedeny v tab. 2.

Jednotlivé technologie byly pojmenovany podle postav a mist spo-
jenych s historii a folklorem pivovaru Velké Bfezno. Tyto nazvy jsou
zachovany i v tab. 2.

5 ZAVER

Nasim cilem nebylo napsat dalSi prispévek do diskuse o vyznamu
ukazatele relativniho extraktu, ale zajistit kvalitu vyrabéného sladu na
urovni pozadovanych hodnot tohoto ukazatele v konkrétnich pod-
minkach.

Béhem sladovnické kampané 2005/2006 doslo ke zvySeni hodnoty
relativniho extraktu pomoci obecné pfijatych postuptl pro zvyseni roz-
lusténi sladu (zvySeni stupné domoceni, zvy$eni intenzity provzdu§-
néni zrna béhem maceni a béhem kliceni, kli¢eni pfi vzestupné tep-
loté). Konecny cil, tj. pozadované hodnoty relativniho extraktu, byl
dosazen pouze pfi pouziti technologie s prodlouzenou dobou kli¢eni.
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son, careful attention is paid that the barley is stirred with the help
of compressed air in the following steeping water to ensure ho-
mogeneity of the batch.

Practice has shown that frequent aeration during a warm period
leads to increasing the loss, lowering the malt extract. So, the malt-
master adjusts the frequency of aerations to the momentary situ-
ation (temperature in the malting floors and desired malt extract).

3. The second steeping was switched for flushing of the steeping tank
with water. The flushing lasts approximately an hour and is done
at the beginning and end of the original twelve-hour period previ-
ously dedicated for the steeping water. This way the following is
achieved: the temperature of the steeped and then germinated
grain is regulated at 10—12 °C; carbon dioxide is removed evenly
and without residue; and finally, the desired degree of steeping is
ensured. The obvious disadvantage is higher water consumption,
which in the case of own wells does not have a significant finan-
cial impact. This measure brought an earlier start of germination
and steeping is done in the later stage of sprouting. When stee-
ping according to the original technology, sprouting started to ap-
pear after steeping.

The attempt to replace the first steeping by flushing was not su-
ccessful. The endosperm was pasty towards the end of germina-
tion and the piece lacked the typical pleasant odour for the entire
time of germination.

4. Germination with a cold beginning (12 °C) and warm end (22 °C)
was chosen on the malting floors as the base for the tested pro-
cedures. Emphasis was put on maintaining a low temperature in
the steeping tank and in the piece during the first 24 hours after
steeping. This measure makes use of the fact that cool germina-
tion causes more enzymes to form. On the other hand, activation
of enzymes declines with a growing temperature. The lowered ac-
tivation of enzymes is balanced by their increased activity [9].

Regulation of the temperature of the piece was done every 6
hours in the original technology. Malthouse employees believed that
more frequent raking would lead to damage of sprouts and espe-
cially to an increase in temperature in the pieces as a result of hig-
her aeration of the pieces. It was confirmed that with raking, the air
in the piece is enriched with oxygen; however, as the piece simul-
taneously cools, breathing is reduced back. This finding is consi-
stent with scientific literature [9]. Raking started to be done every
4 hours.

4 RESULTS AND DISCUSSION

All tested technological procedures and the achieved RE 45 °C va-
lues are presented in Tab. 2.

Individual procedures were named after figures and places con-
nected to the history and folklore of Velké Bfezno brewery. These na-
mes have been kept in the Tab. 2.

5 CONCLUSION

Our aim was not to write another tribute to the discussion
about the significance of the relative extract indicator, but to ensure
quality of the malt produced at the standard of required values of this
indicator under specific conditions.

During the campaign 2005/2006, the relative extract value
was increased with through aid of commonly accepted procedures
for increasing malt modification (increasing degree of steeping, inc-
reasing aeration intensity of grain during steeping and germination,
germinating with ascending temperature). The ultimate aim, that is:
desired relative extract values, was achieved only with the use of
a procedure with a prolonged germination period.

Translated by Marek Mikunda
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