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Nové intenzifika¢ni vyrobni postupy piva kladou zvySené naroky na vstupni suroviny a produkéni kmen pivovarskych kvasinek. Vyso-
koobsazné mladiny, na jejichz zkvaSovani je zalozena HGB technologie vyroby piva, nejsou optimalnim prostfedim pro pivovarské kva-
sinky. Vy$$i osmoticky tlak a alkohol jsou limitujicimi faktory pro zdarny pribéh hlavniho kvaseni. Jednim ze zdroji produkénich kmend
jsou pivovarské kvasinky deponované ve Sbirce VUPS. U vybranych kment (9, 14, 98, 111, 112, 133) byla testovana jejich schopnost
zkvaSovat mladiny o pGvodnim extraktu 16 a 20 % w/w v podminkach laboratornich kvasnych zkouSek. Dosavadni vysledky dovoluji
predpoklad, ze kmeny €. 9, 111 a 112 mohou rozsifit nabidku produkénich kvasinek o kmeny tolerantni k osmotickému tlaku a alkoholu,
tedy vhodné/optimalni pro HGB technologii.

Kubizniakova, P.: Possible use of Collection VUPS yeasts for the HGB technology. Kvasny Prum. 57, 2011, No. 7-8, p. 285-289.
The new processes for beer production place bring higher demands on the raw materials and production strain brewery yeast. High
gravity hopped wort for HGB technology beer production is not optimal environment for brewery yeasts. Higher osmotic pressure and
ethanol are limiting factors for prosperous process of primary fermentation. One of the sources of production brewery yeasts is the col-
lection RIBM. By the sampled strains (9,14,98,111,112,133) were tested their ability attenuate hopped wort about original gravity 16 and
20 % w/w in conditions of laboratory fermentation tests. Based on the results, the strains 9, 111 and 112 could enlarge the offering of
brewer’s yeast production strains with strains tolerant to osmotic pressure and ethanol, suitable/optimal for the HGB technogy.

Kubizniakova, P.: Die Mdglichkeiten der Hefenausniitzung aus der Sammlung des Forschungsinstitutes fiir Brauereien und
Mélzereien (FIBM) in Prag fiir die High Gravity Brewing Technologien. Kvasny Prum. 57, 2011, Nr. 7-8, S. 285-289.

Neue Intensivierungsverfahren der Bierherstellung stellen einem erhéhten Anspruch an Rohstoffe und auf den Hefeproduktionsstamm.
Hochkonzentrierte Wirze fir die High Gravity Brewing (HGB) Technologien sind kein geeignetes Milieu fur die Brauhefe. Der erhéhte
osmotische Druck und erhéhte Athanolgehalt stellen eine begrenzte Parameter fiir einen erfolgreichen GarungsprozeB dar. Eine Quelle
der Hefeproduktionsstamme fur die Vergarung der HGB Wirzen sind die in der Sammlung des FIBM deponierte Brauhefestdmme. Es
wurde die Fahigkeit der ausgesuchten Brauhefestdmme getestet, die Stammwiirze 16% w/w und 20% w/w unter Laborbedingungen der
Gérungsversuche vergéren zu kénnen. Die erworbenen Resultate erlauben die Voraussetzung, daB die Stdmme Nr. 9, 111 und 112 ein
Angebot um die gegen den erhéhten osmotischen Druck und erhéhten Athanolgehalt toleranten Hefestimme also geeignet/optimal fiir

die HGB Technologie, erweitern kénnen.

Klicova slova: HGB, pivovarské kvasinky, mladina, kvaseni, osmo-
tolerance

1 UVOD

HGB (High Gravity Brewing) technologie vyroby piva je zaloZzena
na zkvaSovani vysokoobsaznych mladin a nasledné upravé piva od-
plynénou vodou na pozadovanou puvodni stupriovitost. Mladiny s vy$-
§im obsahem extraktu nejsou pro pivovarské kvasinky pfilis vhodnym
prostfedim. Tyto mladiny obsahuji vice cukrli a dal$ich slozek ex-
traktu, které vyrazné zvysSuji osmoticky tlak prostfedi. Ten je jednim
z dllezitych faktord, které nepfiznivé ovliviiuji metabolickou aktivitu
produkéniho kmene pivovarskych kvasinek a prabéh hlavniho kva-
Seni [1,2,3]. DalSim stresujicim faktorem HGB mladin je zvySujici se
obsah alkoholu béhem fermentace. Schopnost vyrovnat se s témito
stresujicimi faktory nemaji vSechny produkéni kmeny pivovarskych
kvasinek stejnou. Jejich mira tolerance k osmotickému tlaku a etha-
nolu je rozdilna [4]. Také produkce sekundarnich metabolitd, které
ovliviuji senzoricky charakter piva, je pfi zkvaSovani vysokoncentro-
vanych mladin odli$na. Dochazi k vy8Si produkci senzoricky aktivnich
latek, napf. vicinalnich diketond. Vybéru produkéniho kmene pro tech-
nologii HGB je potfeba vénovat naleZitou pozornost. Jednim ze zdrojl
produkénich kmenU pivovarskych kvasinek je Sbirka VUPS a.s. [5,6].
U deponovanych kmenu byla posouzena jejich mira tolerance k vys-
$imu osmotickému tlaku a alkoholu [4]. 14 kmenU vykazovalo dobrou
miru alkoholové a osmotické tolerance. Po pfihlédnuti k jejich béznym
technologickym vlastnostem (dostate€na kvasna a sedimentaéni
schopnost, nizsi produkce vicinalnich diketon() bylo vybrano 6 kmenu
k laboratornim kvasnym zkouskam.

2 METODIKA

K dalSimu testovani byly vybrany produkéni kmeny spodnich pivo-
varskych kvasinek Saccharomyces pastorianus 9, 14, 98, 111, 112,
133. Laboratorni kvasné zkousky probihaly v otevienych sklenénych

Keywords: HGB, brewer’s yeasts, wort, fermentation, pivovarské
kvasinky, mladina, kvaseni, osmotic pressure tolerancy

1 INTRODUCTION

The HGB (High Gravity Brewing) technology of beer production is
based on fermentation of highly concentrated worts and subsequent
treatment of beer with degassed water to acquire the desired original
wort extract. Worts with a higher extract content are not very suitable
environment for brewer’s yeasts. These worts contain more sugars
and other extract components, which significantly increase osmotic
pressure. Osmotic pressure is one of the important factors that influ-
ence adversely metabolic activity of a brewer’s yeast production strain
and the process of primary fermentation [1,2,3]. Another stress factor
of the highly concentrated worts is the increasing content of alcohol
during fermentation. Brewer’s-yeast production strains have different
capability to handle these stress factors. A level of their tolerance to
osmotic pressure and ethanol varies [4]. Production of secondary
metabolites, which influence sensory character of beer, is also differ-
ent during fermentation of highly concentrated worts. Higher produc-
tion of sensory active compounds, e.g. vicinal diketones, occurs.
Proper attention should be paid to the selection of the production
strain for the HGB technology. One of the sources of the brewer’s
yeast production strains is the Collection VUPS a.s. [5,6]. The level
of tolerance of the deposited strains to higher osmotic pressure and
alcohol was evaluated [4]. 14 strains exhibited a good level of alcohol
and osmotic pressure tolerance. After evaluating their standard tech-
nological qualities (sufficient rates of fermentation and sedimentation,
lower production of vicinal diketones), 6 strains were selected for lab-
oratory testing.

2 METHODOLOGY

The production strains of bottom-fermenting brewer’s yeast Sac-
charomyces pastorianus Nos. 9, 14, 98, 111, 112, 133 were selected
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konickych kvasnych vélcich o objemu 11. K testovani byla pouZita stan-
dardni laboratorné pfipravena mladina (zakladem je susena mladina,
UV20497) o pocatecnim obsahu extraktu 12, 16 a 20 % hm. Kvasné
zkousky byly vedeny
pfi teplotach 12 a 16
°C. Kombinace podmi-

Tab. 1 Zakladni podminky kvasnych zkouSek / Fermentation conditions

for further testing. Laboratory fermentation tests were carried out in
open glass conic fermentation one-liter cylinders. For testing, the stan-
dard laboratory-prepared wort was used (the basis was dried wort,
UV20497) with the starting extract
content of 12, 16 and 20 w. %. The fer-
mentation tests were performed at 12

nek fermentace a jejich Oznaéeni Pavodni extrakt mladiny Teplota and 16 °C. Combinations of fermenta-
oznaceni jsou uvedeny Labelling Original gravity wort Temperature tion conditions and their labeling are
v tab.1, srovnavaci (% wiw) (°C) presented in Tab. 1. A fermentation
kvasnou zkouskou pro benchmark for a tested strain was fer-
sledovany kmen bylo 12/12 12 12 mentation of the 12% wort at 12 °C
zkvasovani 12% mla- 16/12 16 12 (12/12). The starter dose of yeast was
diny pfi teploté 12 °C 16/16 16 16 15 mil/ml for 12%, 18 mil/ml for the
(12/12). Zakvasna 16% and 20 mil/ml for the 20% wort.
davka kvasinek byla 20/12 20 12 The fermentation tests were termi-
15 mil/ml pro 12%, 18 20/16 20 16 nated when 70% apparent attenuation

mil/ml pro 16% a 20
mil/ml pro 20% mla-
diny. Kvasné zkousky byly ukonéeny po dosazeni 70% zdanlivého pro-
kvaseni nebo po 7 dnech kvaseni.V pribéhu kvaseni byly sledovany
zdanlivy extrakt, zdanlivé prokvaseni, alkohol, po€et bunék ve vznosu,
po ukonéeni kvaseni byl dale odeéten sediment a pH. Na zakladé pra-
béhu kvaseni kmen( 9, 111, 112 byly po jeho ukonéeni v mladém pivu
stanoveny také vicinalni diketony a tékavé latky. U kmene 112 bylo
mladé pivo ulozeno v 0,5 | PET lahvich na 4 tydny k dokvaSovani pfi
0°C, po jeho skonc&eni byly u piva stanoveny vicinalni diketony a tékavé
latky. Zdanlivy extrakt a alkohol béhem kvaseni byly stanovovany re-
fraktometricky pomoci pfenosného laboratorniho refraktometru Poc-
ket PAL-Atago, po ukongeni zkousky na DMA 4500 Paar. Vicinalni di-
ketony byly stanoveny metodou GC.

was achieved or after 7 days of fer-
mentation. During fermentation, ap-
parent extract, apparent attenuation, alcohol and a number of floating
cells were monitored. After fermentation was terminated, a sediment
and pH were measured. Based on the course of fermentation of strains
No.9, 111,112, the content of vicinal diketones and volatile substances
was also determined in young beer after the process was terminated.
With respect to the strain No. 112, young beer was stored in 0.5 | PET
bottles for four weeks of after-fermentation at 0°C; after its termination,
the content of vicinal diketones and volatile substances was deter-
mined. The apparent extract and alcohol were determined during fer-
mentation using a portable laboratory refractometer Pocket PAL-
Atago; after a test was terminated using DMA 4500 Paar. Vicinal dike-
tones were determined via the GC method.

Tab. 2 Z&kladni rozbor mladého piva po ukonéeni kvasné zkousky / Analysis of beer after primery fermentation

Kmen Oznaceni Délka kvaseni Zdanlivy extrakt Zdanlivé prokvaseni Alkohol
Strain Labelling Fermentation time Apparent extract Apparent attenuation Alcohol
(den/day) (% w/w) (%) (% v/v)

12/12 6 2.90 76.05 4.75

16/12 6 3.92 75.41 6.43

9 16/16 6 3.69 76.85 6.44
20/12 7 5.89 70.77 8.12

20/16 6 5.19 74.27 8.43

12/12 7 3.84 66.90 4.13

16/12 7 5.42 64.72 5.45

14 16/16 7 5.14 65.73 5.53
20/12 7 9.60 52.92 6.18

20/16 7 8.40 58.66 6.79

12/12 6 3.57 70.07 4.33

16/12 7 4.67 71.06 6.10

98 16/16 6 4.33 73.18 6.14
20/12 7 6.89 65.50 7.67

20/16 7 5.58 72.11 7.95

12/12 6 2.73 77.08 4.79

16/12 6 4.19 73.85 6.44

111 16/16 6 4.00 75.06 6.42
20/12 7 5.94 70.10 7.65

20/16 6 5.04 74.63 8.12

12/12 6 2.53 79.11 5.10

16/12 6 3.51 78.23 6.78

112 16/16 6 3.41 78.87 6.82
20/12 6 6.25 68.73 7.74

20/16 6 4.78 76.09 8.55

12/12 7 4.01 66.61 4.15

16/12 7 5.59 65.15 5.59

133 16/16 7 5.53 65.49 5.46
20/12 7 12.14 39.84 4.28

20/16 7 10.06 55.03 5.92
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Tab. 3 Rychlost Ubytku extraktu / Decrease of extract rate

Kmen Oznaceni Prvni den Druhy den Kmen Oznaceni Prvni den Druhy den
Strain Labelling First day Second day Strain Labelling First day Second day
(%/ h) (%/ h) (%/ h) (%/ h)
12/12 0.076 0.110 12/12 0.063 0.091
16/12 0.045 0.128 16/12 0.051 0.087
9 16/16 0.125 0.184 111 16/16 0.097 0.159
20/12 0.045 0.105 20/12 0.045 0.079
20/16 0.101 0.171 20/16 0.091 0.158
12/12 0.085 0.091 12/12 0.047 0.127
16/12 0.065 0.095 16/12 0.052 0.142
14 16/16 0.094 0.151 112 16/16 0.105 0.198
20/12 0.059 0.095 20/12 0.038 0.122
20/16 0.085 0.151 20/16 0.081 0.194
12/12 0.059 0.104 12/12 0.050 0.068
16/12 0.055 0.089 16/12 0.046 0.073
98 16/16 0.108 0.165 133 16/16 0.082 0.145
20/12 0.032 0.105 20/12 0.039 0.063
20/16 0.088 0.174 20/16 0.065 0.118

3 VYSLEDKY A DISKUSE

Zakladni rozbor mladych piv po ukonceni kvaseni a délka fermen-
tace jsou uvedeny v tab. 2, rychlost Ubytku extraktu prvni a druhy den
kvaSeni je uvedena v tab. 3. Pribéh a vysledky kvasnych zkou$ek
kmene 9 potvrdily, Ze tento kmen ma znacnou toleranci k osmotic-
kému tlaku mladin s vysokym pocate¢nim obsahem extraktu. Ubytek
extraktu b&hem prvniho dne kvadeni u variant 16/12 a 20/12 byl sice
niz8i nez u srovnavaci zkousky (12/12), druhy den vSak doslo k jeho
vyrovnani a dosahl hodnot az 0,128 % hm/h. U teplého vedeni kvaseni
vysokoncentrovanych mladin (16/16, 20/16) byla rychlost Ubytku ex-
traktu jiz prvni den pfes 0,100 % hm/h. Kmen doséhl 70% prokvaseni
ve vSech variantach vedeni, a kvaseni bylo ukonéeno po Sesti dnech,
pouze varianta 20/12 po sedmi. Kmen ma také vyraznou toleranci ke
vznikajicimu alkoholu, mladé pivo ziskané z 16% mladiny obsahovalo
az 6,44 % obj. alkoholu a z 20% az 8,43 % obj.

Rychlost zkvaSovani extraktu pfi 12 °C u kmene 14 byla prvni den
nizsi u vysokoobsaznych mladin nez u srovnavaci, ale druhy den doslo
k jejimu vyrovnani okolo hodnot 0,095 % hm/h (tab. 3). U variant 16/16
a 20/16 dosahla rychlost ubytku extraktu 0,151 % hm/h. Kvasna
zkouska kmene 14 byla ukon¢ena po sedmi dnech vedeni a u zadné
z variant nedosahlo zdanlivé prokvaeni 70 %. Zdanlivé prokvaseni
u variant 16/12 a16/16 bylo srovnatelné s kontrolni zkouskou 12/12,
u 20% bylo pod 60 %. Alkohol dosahl hodnot az 6,79 % obj. Kmen 14
neni vysoce tolerantni k osmotickému tlaku a tvorba alkoholu neni tak
vyrazna, ale ma schopnost zkvasovat mladiny s vy$$im extraktem.

Vysledky kmene 98 jej fadi mezi pfedchazejici kmeny. Kmen ma
niz&i toleranci k osmotickému tlaku nez kmen 9, ale vy$sinez kmen 14.
Pouze varianta 20/12 ani po sedmi dnech vedeni nedosahla 70%
zdanlivého prokva$eni. Produkce alkoholu je u tohoto kmene vySSi
nez u 14, dosahuje az 7,95 % ob;j.

Kmen 111 spolu s kmeny 9 a 112 ma vysokou miru tolerance k vys-
§imu osmotickému tlaku i ke vznikajicimu alkoholu. Rychlost Ubytku
extraktu je nizsi nez u kmene ¢€.9, dosahovala hodnot max. 0,097 %
hm/h prvni den a 0,159 % hm/h druhy den kvaseni. 70% hranici zdan-
livého prokvaeni kmen 111 dosahla a vyrazné prekrocila po Sesti
dnech vedeni. Pouze varianta 20/12 tuto hodnotu dosahla az po sedmi
dnech. Produkce alkoholu byla u 16% mladin srovnatelna s kmenem
9, kmeny dosahovaly hodnot 6,44 % obj. U 20% mladin byl obsah al-
koholu v mladém pivu nizsi, pfesahl vSak také hodnotu 8 % obj.

Testovani kmene 112 prokazalo jeho vysokou miru tolerance k os-
motickému tlaku i vznikajicimu alkoholu a vybornou schopnost zkva-
Sovat vysokoobsazné mladiny. Rychlost ubytku extraktu prvni den
byla srovnatelna s ostatnimi kmeny, druhy den vSak byla nejvy8si
mezi testovanymi kmeny. Dosahovala hodnot az 0,198 % hm/h u va-
rianty 16/16. Rychlost zkvaSovani extraktu u 20% mladiny pfi 12 °C
(20/12) byla srovnatelna s kontrolni kvasnou zkouskou (12/12) okolo
0,122 % hm/h, u 16% (16/12) byla 0,142 % hm/h. Kvasna zkouska
byla ukon€ena po Sesti dnech kvaSeni a mladé pivo bylo ulozeno
k dokvasovani pfi 0 °C po dobu &tyf tydn(i. Zdanlivé prokvaseni vysoce

3 RESULTS AND DISCUSSION

The basic analysis of young beers after termination of fermentation
and fermentation length are presented in Tab. 2. The rate of extract
decrease for the first and the second day of fermentation is presented
in Tab. 3. The course and results of fermentation tests of the strain
No. 9 confirmed that the strain exhibits significant tolerance to osmotic
pressure of worts with a high starting extract content. While the extract
decrease of variants 16/12 and 20/12 during the first day of fermen-
tation was lower than that of the benchmark (12/12), it leveled on the
second day and reached levels up to 0.128 w.%/hour. For warm fer-
mentation of highly concentrated worts (16/16, 20/16), the rate of the
extract decrease was over 0.100 w.%/hour already during the first
day. The strain achieved 70% attenuation in all variants of fermentation
process and fermentation was terminated after six days, only the vari-
ant 20/12 after seven days. The strain also exhibits significant toler-
ance to produced alcohol. Young beer acquired from 16% wort con-
tained up to 6.44 vol.% of alcohol and that from 20% wort contained
up to 8.43 vol.% of alcohol.

The rate of fermentation of the strain No. 14 extract at 12 °C was
lower during the first day for the highly concentrated worts than that
of the benchmark, but it leveled during the second day around values
of 0.095 w.%/hour (Tab. 3). For the variants 16/16 and 20/16, the rate
of the extract decrease reached 0.151 w.%/hour. The fermentation
test of the strain No. 14 was terminated after seven days and no
variant achieved 70% apparent attenuation. Apparent attenuation for
the variants 16/12 and 16/16 was comparable to the benchmark
12/12. For the 20% wort, it was below 60%. Alcohol reached values
up to 6.79 vol.%. The strain No. 14 does not exhibit high osmotic pres-
sure tolerance and alcohol production is not as strong, but it is able
to ferment worts with the higher extract content.

Results for the strain No. 98 place it between the previously dis-
cussed strains. The strain exhibits lower osmotic pressure tolerance
than the strain No. 9, but higher than the strain No. 14. Only the variant
20/12 did not achieve 70% apparent attenuation after seven days of
fermentation. Alcohol production is higher for this strain than for No.
14; it reaches up to 7.95 vol.%.

Like the strains No. 9 and No. 112, the strain No. 111 exhibits high
tolerance to osmotic pressure as well as to produced alcohol. The
rate of extract decrease is lower than that of the strain No. 9. It achieved
max. 0.097 w.%/hour during the first day and 0.159 w.%/hour during
the second day of fermentation. The strain No. 111 achieved 70% ap-
parent attenuation and significantly exceeded it after six days of fer-
mentation. Only the variant 20/12 reached this value after seven days.
Alcohol production was comparable to the strain No. 9 for the
16% worts; the strains reached 6.44 vol.%. For the 20% worts, the
alcohol content in young beer was lower, however, it also exceeded
8 vol.%.

Testing of the strain No. 112 proved its high tolerance to osmotic
pressure as well as produced alcohol and superb capability to fer-
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Obr. 1 Prabéh kvasné zkousky kmene 112/ Fig. 1 Course of first fermetation, strain No 112
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prekrocilo hranici 70%, u variant 16/12 a 16/16 pfes 78 % a u varianty
20/16 76,09 %. Pouze u kombinace 20/12 je stuperi prokvaseni tésné
pod hranici 70 %, z pribéhu kvadeni Ize pfedpokladat (obr. 1), Ze pfi
pokraovani zkousky by byla hodnota 70 % sedmy den vyrazné pre-
kro¢ena. Kmen 112 mezi testovanymi kmeny produkuje nejvice al-
koholu, az 6,82 % obj. pfi zkvaSovani 16% mladiny (16/16) a 8,55 %
obj. u 20% miladiny (20/16).

Nejmensi mira tolerance k osmotickému tlaku a alkoholu byla zjis-
téna u kmene 133. Rychlost Ubytku extraktu prvni den kvaseni byla
srovnatelna s ostatnimi kmeny, druhy den byla nejpomalejsi, pohy-
bovala se v rozmezi 0,063 (20/12) az 0,145 % hm/h (16/16). Zdanlivé
prokvaseni nedoséhlo 70 %, u variant 16/12 a 16/16 bylo vyrovnané
a srovnatelné s kontrolnim kvasenim 12/12. U varianty 20/12 nebyla
prokvasena ani polovina extraktu. Obsah alkoholu v mladém pivu je
nizky a odpovida stupni prokvaseni. Pfi zkvaSovani 16% mladiny je
kmen 133 srovnatelny s kmenem 14, ten vSak dosahl lepsSich vy-
sledkl kvaseni na 20% mladinach. V tab. 4 jsou prezentovany kon-
centrace vicinalnich diketont v mladém pivu a v pivu po dokvasovani

ment highly concentrated worts. The rate of extract decrease during
the first day was comparable to the other strains. However, it was
the highest among the tested strains on the second day. It reached
levels up to 0.198 w%/hour for the variant 16/16. The rate of extract
fermentation for the 20% wort at 12 °C (20/12) was comparable to
the fermentation benchmark (12/12) and it was around 0.122
w.%/hour. For the 16% wort (16/12), it was 0.142 w.%/hour. The fer-
mentation test was terminated after six days of fermentation and
young beer was stored for four weeks of after-fermentation at 0 °C.
Apparent attenuation exceeded significantly 70%. For the variants
16/12 and 16/16, it exceeded 78% and it was 76.09% for the variant
20/16. Only for the combination 20/12, the level of attenuation was
slightly below the 70%. However, it can be assumed from the course
of fermentation (Fig. 1) that if the test continued the 70% level would
have been exceeded significantly on the seventh day. The strain No.
112 produces the highest levels of alcohol of all the tested strains,
up to 6.82 vol.% for the 16% wort (16/16) and 8.55 vol.% for the 20%
wort (20/16).

The lowest level of tolerance to osmotic pressure and alcohol was
detected for the strain No. 133. The rate of extract decrease for the first
day of fermentation was comparable to the other strains. It was the
slowest on the second day. It run from 0.063 w.%/hour (20/12) to 0.145
w.%/hour (16/16). Apparent attenuation did not reach 70% for the vari-
ants 16/12 and 16/16; it was steady and comparable to the fermentation
benchmark 12/12. For the variant 20/12, less than a half of the extract
was attenuated. The alcohol content in young beer was low and corre-
sponded to the level of attenuation. With respect to fermentation of the
16% wort, the strain No. 133 is comparable to the strain No. 14. However,
the strain No. 14 performed better with respect to fermentation of the
20% worts. Concentrations of vicinal diketones in young beer and in
beer after after-fermenatation for the strain No. 112 are presented in
Table No. 4. The concentrations are low and allow to presume that
organoleptic qualities of beer produced via the HGB technology using
the strain No. 112 will not be adversely affected by diacetyl. Results of
determination of vicinal diketones in young beer for the strains No. 9
and No. 11 also suggest that beers produced using HGB worts and
these strains will exhibit favorable sensory qualities.

Tab. 4 Koncentrace vicinalnich diketont v pivu, kmen 112 / Concentration of vicinal diketones in beer, strain No 112

Oznaceni Ml'fzdé pivo ) Pivo po 4 tydnech lezeni )
. Beer after primary fermentation Beer after 4 week secondary fermentation
et Al Diacetyl (ug/l) Pentadion (ug/l) Diacetyl (ug/l) Pentadion (ug/l)
12/12 169 207 133 175
16/12 177 255 110 204
16/16 137 170 141 234
20/12 231 363 140 210
20/16 164 227 170 252
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u kmene 112. Obsahy jsou nizké a dovoluji pfedpoklad, Ze organo-
leptické vlastnosti piva vyrobeného technologii HGB a kmenem 112,
nebudou nepfijemné ovlivnéné diacetylem. Také vysledky stanoveni
vicinalnich diketon v mladém pivu u kmenl 9 a 111 naznacuji, ze
piva vyrobena pouzitim HGB mladin a téchto kmenud budou mit pfiz-
nivé senzorické vlastnosti.

4 ZAVER

Laboratorni testovani schopnosti vybranych kmen( zkva$ovat vy-
sokokoncentrované mladiny prokazalo vysokou toleranci kmen( €. 9,
111 a 112 k osmotickému tlaku mladin a ke vznikajicimu alkoholu.
Kmeny rychle a dostate¢né prokvasuji 16 i 20% mladiny i pfi nizSich
teplotach vedeni kvaSeni a jejich produkce alkoholu je vysoka. Tyto
kmeny budou déle testovany v ¢tvrtprovoznim meéfitku, pfi kterém bu-
dou sledovany dalsi analytické, technologické a senzorické para-
metry. Kmeny ¢.9, 111 a 112 by, podle dosavadnich vysledk(, mohly
rozsifit nabidku produkénich kmenu pivovarskych kvasinek o kmeny
vhodné/optimalni pro technologii HGB.

Podékovani
Prace je soucasti Vyzkumného zaméru Ministerstva Skolstvi, mla-
deze a télovychovy (MSM6019369701).
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Moznosti predikce technologickych vlastnosti sladi

Options (Variations) prediction of technological properties of malt

Martin Slaby, Vyzkumny ustav pivovarsky a sladaisky, a. s., Praha

Mezi novymi technologickymi zkouSkami, které Vyzkumny ustav pi-
vovarsky a sladarsky a.s., diky své nové poloprovozni varni soupravé
miZze nabidnout, je také predikce technologickych vlastnosti slad(.
Zakladni analytické parametry slad(i mnohdy neumoznuji zpracova-
teli odhadnout, zda jeho zplsob zpracovani sladu ve varné, popfi-
padé podil a druh pouzitych sladovych nahrazek je pro kvalitu z dané
sklizné vhodny.

Moderni vybaveni poloprovozni varny umoznuje modelovat varni
postup dle zadani zéakaznika a na zakladé méreni celého spektra pa-
rametr( (Cirosti, rozdilu tlak(i nad a pod scezovacim dnem, rychlos-
tech scezovani, zaznamy o profezu vrstvy mlata, scezovanim do
okruhu, atd.) a vyhodnotit vhodnost zkouseného sladu pro dany varni
postup, nebo navrhnout jeho modifikace.

Among the new technology tests, the Research Institute of Brewing
and Malting, plc. can offer prediction of technological properties of
malt because of its new pilot brewhouse. The basic analytical param-
eters of malt not always can predict to brew masters whether their
method of processing the malt in the brewhouse, or proportion and
type of malt substitutes applied are appropriate for the quality of the
particular harvest. Modern pilot brewhouse equipment enables brew-
ing process modelling according to customer requirements. By mea-
suring the wide range of parameters (clarity, the pressure difference
above and below lautering bottom, lautering speed, records of the
cut through layers of spent grains, lautering to the circuit, etc.) the
suitability of tested malt for particular brewing process can be eval-
uated including proposals of its modification.
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