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Kubizniakova, P.: Testovani produkénich kment ze Sbirky VUPS pro technologii HGB. Kvasny Prum. 57, 2011, &. 2, str. 26-30.

Sbirka pivovarskych kvasinek VUPS obsahuije vice neZ 130 produkénich kmend, z nichZ je stabilng vyuzivano jejich minimum. K roz-
Sifeni nabidky vhodnych kmenu pfispéje dalsi studium jejich biochemickych a technologickych vlastnosti. Jedna z nové sledovanych
vlastnosti je vhodnost daného produkéniho kmene pro fermentaci mladin vyrobenych technologii HGB. Ne kazdy produkéni kmen pivo-
varskych kvasinek je vhodny pro kvaseni mladiny vyrobené technologii HGB, protoze vysekoncentrované mladiny nejsou pro kvasinky
idedlnim prostfedim. Dosavadni postupy testovani produkénich kmenu jsou ¢asové a finanéné naroéné a neumoznuji rychlé testovani
vétSich souborl. Proto byla navrzena jednoducha metoda umoziujici v laboratornich podminkach otestovani, je-li zkouseny kmen
schopny rustu ve vy$ekoncentrované mladiné a je-li odolny vuci vy$Sim koncentracim ethanolu. Rist testovaného kmene je sledovan
pfi jeho kultivaci v 16 a 20 % w/w mladiné s pfidavkem ethanolu ve vysledné koncentraci 5, 7, 9 % v/v. Metoda dovoluje pracovat s vétsim
souborem kmenu a umozriuje vybér kvasinek potencionalné vhodnych pro technologii HGB. Dobrou toleranci k vy$$imu osmotickému
tlaku a vy$si koncentraci ethanolu ma skupina 14 kmena. U téchto kmenl Ize predpokladat schopnost prokvaset mladiny s vysokym pa-
vodnim extraktem a budou dale podrobnéji testovany. Cilem zkousek je rozsiteni nabidky produkénich kmenl pivovarskych kvasinek
pro pivovary o kmen/kmeny optimalni pro technologii HGB.

Kubizniakova, P.: The Evaluation of Production Yeast Strains from the Collection of the RIBM for HGB Technology. Kvasny Prum.
57,2011, No. 2, p. 26-30.

The collection of brewery yeasts of the RIBM contains more than 130 different production strains but only a few strains are frequently
used. A better evaluation of their biochemical and technological properties can contribute to the expansion of the choice of suitable
strains. One recently studied property is the suitability of production strains for fermenting hopped worts used in HGB technology. Not
every production brewery yeast strain can be used for fermentation of hopped worts used in HGB technology because high gravity worts
are not ideal enviroments for the growth of brewery yeasts. The high osmotic pressure, the viscosity, the rising ethanol concentration
during fermentation and CO, are limiting factors for the use of a particular strain. The current approaches for evaluating production strains
are very expensive and time consuming. Therefore, a simple method enabling a fast and cheap evaluation of the yeast's ability to grow
in higher density worts and their tolerance to ethanol content under laboratory conditions was proposed. The growth was followed by the
cultivation in worts with concentrations of 16 and 20 % w/w extract and with the addition of ethanol with total concentrations of 0, 5, 7
and 9 % v/v. The proposed method allows working with large sets of strains and makes it possible to select strains potentially suitable
for HGB technology. A satisfactory tolerance to higher osmotic pressure and to higher ethanol concentration was found in 14 strains. It
can be assumed that these strains have the ability to ferment worts with very high initial extract concentrations. They will be the subject
of further detailed evaluations. The aim of these further evaluations is to expand the range of production brewery yeast strains optimal
for use in HGB technology in breweries.

Kubizniakova, P.: Die Erprobung der Hefeproduktionsstimme aus der Sammlung des Forschungsinstitutes der Brauereien und
Malzereien fiir HGB Technologie. Kvasny Prum. 57, 2011, Nr. 2, S. 26-30.

Die Sammlung der Brauereihefeproduktionsstdmme aus der Sammlung des Forschungsinstitutes der Brauereien und Malzereien
(VUPS Prag) enthéalt mehr als 130 Produktionsstimme und nur das Minimum wird ausgenutzt. Das Studium ihrer biochemischen und
technologischen Eigenschaften kann zur Angebotserweiterung der geeigneten Stamme beitragen. Eine von den verfolgten Eigenschaften
wurde die Eignung des Produktionsstammes zur Vergarung der Wiirze, die durch HGB Technologie gebraut wurde. Nicht jeder Produk-
tionsstamm ist zur Vergdrung der durch HGB Technologie hergestellten Wiirze geeignet, weil fir die Hefe eine hochkonzentrierte Wiirze
kein ideales Milieu ist. Die bisherigen Testverfahren der Produktionsstimme sind zeitraubend und finanziellanspruchsvoll und keine
schnelle Prifung von mehreren Stdmmen ermdglichen. Deshalb wurde eine einfache Methode vorgeschlagen, die unter Laborbedin-
gungen einen Test ermdglicht festzustellen, ob der geprifte Stamm in der hochkonzentrierte Wiirze sich vermehren kann und gegen die
héhere Konzentration des Ethanols bestandig ist. Es wurde ein Wachstum eines Stammes unter Konzentration 16%, 18% W/W und mit
einer Ethanolzugabe um die resultierende Konzentration 5%, 7% und 9% V/V zu erreichen. Diese Methode ermdglicht die fir HGB Tech-
nologie geeignete Hefestdmme auszuwé&hlen und mit mehreren Hefestdmmen arbeiten zu kénnen. Zum erhéhten osmotischen Druck
und gegen die héhere Ethanolkonzentration hat eine Gruppe von 14 Stdmmen eine gute Toleranz. Bei diesen Stdmmen gibt es eine Vor-
aussetzung, die hochkonzentrierte Wiirze vergéren zu dirrfen und dadurch werden diese Stdimme noch ausfiihrlich getestet. Das Ziel
der Priifungen ist eine Erweiterung des Angebots fur die Brauereien uber die Hefeproduktionsstdmme, die fir HGB Technologie optimal
sind.

Kli¢ova slova: kvasinky, HGB, kvaseni, mladina

1 UVOD

Moderni postupy vyroby piva kladou zvySené naroky nejen na
vstupni suroviny a kvalitu vyroby, ale i na produkéni kmeny pivovar-
skych kvasinek. Ten je jednim z hlavnich faktor( ovliviiujicich prabéh
hlavniho kvaseni i charakter vyrabéného piva. Vedlejsi produkty kva-
Seni jako jsou vySSi alkoholy, estery, mastné kyseliny urCuji nejen
chut a aroma Cerstvého piva, ale i jeho senzorickou stabilitu béhem
skladovani. Proto je vybér produkéniho kmene dulezity.

Jednim ze zdroju produkénich kmenu je Sbirka pivovarskych kva-
sinek vedena mikrobiologickym odd&lenim VUPS [1,2,3]. V ni je de-

Keywords: yeasts, HGB, fermentation, hopped wort

1 INTRODUCTION

The latest processes for beer production place increased demands
not only on the brewing materials and the quality of production but
also on the brewery yeast.

The right choice of the production brewery yeast is very important.
It is one of the main factors influencing the process of primary fer-
mentation and the characteristics of the beer produced. The sec-
ondary products of the fermentation such as higher alcohols, esters
or fatty acids determine along with the taste and the flavour of the
fresh beer also its sensory stability during storage.
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ponovano vice nez 130 kmend, pivovary je v8ak vyuzivano minimum.
K rozsiteni nabidky vhodnych kmenu je potfeba dal$i poznani vlast-
nosti deponovanych kvasinek. Jednou z nové sledovanych vlastnosti
je schopnost kvasinek rist na vySekoncentrovanych mladinach.

Mladiny s vy$$im obsahem extraktu nejsou idealnim prostfedim pro
pomnozeni pivovarskych kvasinek a nasledné ethanolové kvaseni.
Vy$8i obsah cukrl a dalSich sloZek extraktu vyrazné zvySuji osmoticky
tlak prostfedi, ten je jednim z dllezitych faktor(, ktery nepfiznivé ovliv-
Auje vitalitu a aktivitu produkéniho kmene pivovarskych kvasinek. Dal-
Sim stresujicim faktorem téchto mladin je zvySujici se obsah alkoholu
a CO, v pribéhu hlavniho kvaseni. Schopnost vyrovnat se s témito
stresujicimi faktory nemaji vSechny produkéni kmeny pivovarskych
kvasinek stejnou. Jejich mira tolerance k osmotickému tlaku a ethanolu
je rozdilna. Také produkce sekundarnich metabolitli, které ovliviiuji
senzoricky charakter piva, je pfi zkvasovani vySekoncentrovanych
mladin odliSna. Dochazi k vy$&i produkci senzoricky aktivnich latek,
napf. vicinalnich diketonu. Proto je potieba vybéru produkéniho kmene
vhodného pro technologii HGB vénovat nalezitou pozornost.

Posouzeni a ovéfeni vhodnosti produkéniho kmene pro technologii
HGB je velmi finanéné a ¢asové naro¢né. Posuzovany kmen prochazi
sérii laboratornich zkou$ek a posléze i poloprovoznimi testovacimi
varkami, pfi kterych je sledovana cela fada parametrd, napf. rychlost
zkvaSovani extraktu, tvorba ethanolu, stupen prokvaseni. Neméné
dllezita je produkce a skladba senzoricky aktivnich latek produkova-
nych béhem kvasSeni a dokvasovani. Tyto testy nelze provadét s vét-
§im souborem produkénich kmen. Pro ovéfeni, maji-li produkéni
kmeny kvasinek deponované ve Sbirce VUPS schopnost zkvaSovat
vySekoncentrované mladiny, je potfeba jednoduché a levné labora-
torni metody, ktera umozni vytipovani kmend pro dals$i testovani. Vy-
zkumné prace se takrka vyluéné zabyvaji studiem vlivi vySekoncent-
rovanych mladin na morfologii, bunéénou biologii, fyziologii
a technologické vlastnosti ovéfenych produkénich kmend pivovar-
skych kvasinek. Byla publikovana fada odbornych studii zabyvajicich
se touto problematikou. Napfiklad Patricia L. Pratt et al. se ve
svém ¢lanku zabyvaji vlivem stresu zplsobenym osmotickym tlakem
a ethanolem na viabilitu kvasinek a jejich morfologii [4]. Zmé&nam me-
tabolismu kvasinek pfi kvaeni HGB mladin se vénuje kolektiv J. Pat-
kové [5]. K. Sigler et al. popisuji isty vliv osmotického tlaku mladiny
na priibéh fermentace, vitalitu kvasinek a aroma a zakal piva [6]. VIi-
vem vysokokoncentrovanych mladin na schopnost fermentace, pro-
dukci ethanolu a vyzivu kvasinek se ve své praci zabyva G. P. Casey
et al. [7]. Citované prace neposkytuji jednoduchou a univerzalni me-
todu pro vybér novych vhodnych produkénich kment pivovarskych
kvasinek. Proto byla navrzena metoda, ktera umoznuje rychlé a levné
posouzeni tolerance velkého souboru kmen0 k vy$$imu osmotickému
tlaku a obsahu alkoholu a slouzi tak k vytipovani moznych kment pro
vyuziti v technologii HGB.

K testovani bylo pouZzito malé mnoZstvi standardni mladiny o ob-
sahu extraktu 12 az 20 % hmotnostnich v kombinaci s ethanolem ve
vysledné koncentraci 0 az 9 % objemovych. V ziskanych variantach
testovaci pddy byl sledovan riist testovaného kmene. Kombinace
r(izné koncentrace mladiny a ethanolu umoznuji sou¢asné posouzeni
odolnosti kmene k vy$§imu osmotickému tlaku a k zvySenému obsahu
ethanolu. Odolnost kmene pivovarskych kvasinek k stresujicimu pro-
stfedi kultivaéniho média se projevuje jeho schopnosti za danych
podminek se pomnozit. Tu Ize jiz po 72 hodinach kultivace ovéfit
pouze jednoduchym posouzenim tvorby sedimentu v testovacich na-
dobkéch.

2 METODIKA

Laboratorné pfipravena standardni mladina (zakladem je suSena
mladina, UV 20497) o extraktu 12, 16 a 20 hmotnostnich procent byla
vysterilovana frakcionované v proudici pafe a asepticky rozpinéna do
Freudenreichovych banék. Poté byl k 16 a 20% w/w mladinég sterilné
pfidan Cisty ethanol ve vysledné koncentraci 0, 5, 7 a 9 objemovych
%. Celkovy objem kultivaéniho média byl 10 ml. Vysledna koncent-
racni fada obsahovala 9 kultivacnich nadobek. Pfipravena koncent-
raéni fada byla zao¢kovana pomnozenou kulturou pivovarskych kva-
sinek, ktera byla ziskana 48hodinovou kultivaci v 10% w/w mladiné
pfi 25 °C. Vysledna koncentrace bunék po zaockovani byla 5x10¢/ml
mladiny. Nasledna kultivace kultur probihala pfi 11 °C a tvorba sedi-
mentu byla sledovana po 72, 96 a 120 h kultivace. Byla posuzovana
tvorba sedimentu v koncentra¢nich fadach 16 a 20 % w/w mladiny
ve srovnani se sedimentem v kontrolni 12% w/w mladiné bez pfidavku
ethanolu.

One of the sources of production brewery yeasts is the collection
of brewery yeasts managed by the Microbiological Department of the
RIBM [1,2,3]. It contains more than 130 different brewery yeast strains
but unfortunately, only a few breweries use this offering. In order to
expand the range of suitable yeast strains a better evaluation of their
properties and their possible use in modern production processes are
necessary. One of the recently studied properties is the ability of the
yeast to growth in high gravity hopped wort.

Hopped wort with a higher content of extract is not an ideal envi-
roment for the growth of brewery yeasts and the following ethanolic
fermentation. The higher content of carbohydrates and other compo-
nents of the extract raise its osmotic pressure significantly. The high
osmotic pressure is one of the most important factors having a neg-
ative influence on the viability and the activity of brewery yeast strains
used in production. Further stress factosr for the yeasts are the in-
creasing contents of alcohol and CO, during the primary fermenta-
tion.

Not all production strains have the same ability to manage these
stress factors. Their tolerances to the osmotic pressure and the in-
creasing ethanol concentration differ. Also the production of sec-
ondary metabolites which influence the sensory characteristics of the
beer varies during the fermentation of high gravity hopped worts. The
production of sensory active substances for example vicinal diketones
is enhanced. Therefore itis very important to take care when choosing
an appropriate production yeast strain for the HGB technology.

The evaluation and trialling of the production yeast strains for the
HGB technology is very expensive and time consuming. The strains
under review must undergo rounds of laboratory tests und later a num-
ber of pilot scale tests in which different parameters such as the speed
of extract fermentation, ethanol production and attenuation degree
are monitored. The production and the structure of sensory active
components produced during the primary and secondary fermenta-
tions are equally important. Therefore it is not possible to carry out
these tests on a large collection of production strains. For the evalu-
ation of strains kept in the collection of the RIBM with regards to their
abilitty to ferment a high gravity wort it was neccessary to develop
simple and cheap laboratory evaluation methods. Most of the re-
search studies were concentrated on the influence of high gravity
worts on the cell morphology and the cell biology, the physiology and
the technological properties of the brewery yeast strains evaluated.
A number of research studies describing this issue have been pub-
lished. For example Patricia L. Pratt et al described the influence of
stress caused by osmotic pressure and ethanol on yeast viability and
morphology [1].The scientific team of J. Patkova dealt with the
metabolic changes in yeasts during the fermentation of high gravity
worts [5]. K. Sigler et al described the single influence of osmotic pres-
sure in the wort on fermentation process, yeast viability, flavour and
beer turbidity [6]. The influence of high gravity wort on fermentation
ability, ethanol production and yeast nutrition was studied by G.
P. Casey et al [7]. However, none of the studies mentioned above offer
a simple and universal method for the selection of new suitable pro-
duction brewery yeast strains. Therefore, a new method enabling
a fast and cheap evaluation of the yeast tolerance to higher osmotic
pressure and alcohol content for a large collection of strains is pro-
posed. It can facilitate the selection of possible strains for use in HGB
technology.

For the evaluation small amounts of standard wort with extract con-
centrations of 12 to 20 % w combined with ethanol with total concen-
trations of 0 to 9 % v were used. The growth of the yeast strains was
tested in the samples with the resulting concentration variations. The
combinations of the different extract concentrations in the wort and
the different alcohol concentrations enabled a simultaneous evalua-
tion of the strains’ resistance to higher osmotic pressure and en-
hanced ethanol content. The resistance of brewery yeast strains to
the stress environment of a cultivation medium manifests itself in its
ability to grow under the given conditions. This could already be
checked after 72 hours of cultivation by a simple evaluation of the
sediment formation in the test tubes.

2 METHODS

The standard worts (based on dry wort UV 20497) with extract con-
centrations of 12, 16 and 20 % w were sterilized in parts under a steam
flow and then aseptically filled into Freudenreicher flasks. Under these
sterile conditions absolute alcohol was added to the worts with 16
and 20 % w/w extract. The total concentrations were 0, 5, 7 and 9 %
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3 VYSLEDKY A DISKUSE

Metoda umoznila otestovani véech kmen pivovarskych kvasinek,
které jsou deponovany ve Sbirce VUPS. K informacim o zakladnich
technologickych vlastnostech a o produkci senzoricky aktivnich latek
jednotlivych deponovanych kmen tak pfibyl poznatek, zda je dany
kmen vhodny k dal§imu finanéné a ¢asové naro¢nému testovani pro
jeho vyuZziti technologii HGB.

V pocatcich navrhovani metody byl sledovan a potvrzen rist kva-
sinek na vy$ekoncentrovanych mladinach. Proto byl k mladinam pfi-
dan ethanol jako dal$i limitujici faktor rlstu. Pfi vlastnim testovani
sbirkovych kmen( pivovarskych kvasinek byl u véech kment pozo-
rovan rust na 16 i 20% w/w mladiné bez pfidavku ethanolu.

V pribéhu testovani a vyhodnoceni vysledku kultivaci pivovarskych
kvasinek byly vysledovany skupiny kmend s obdobnou mirou tole-
rance k osmotickému tlaku ¢i ethanolu. Do skupiny A byly zafazeny
kmeny tolerantni k osmotickému tlaku a ethanolu, skupinu B tvofi
kmeny rdzné citlivé k osmotickému tlaku a ethanolu. Skupina C ob-
sahuje kmeny zcela netolerantni k ethanolu.

Skupina A je tvofena ¢étrnacti kmeny, jejich vybrani zastupci jsou
prezentovani v tab. 1. Kvasinky jsou tolerantni k vy$§imu osmotic-
kému tlaku a vy§$im koncentracim ethanolu - jedna se o kmeny €. 9,
10, 14,87,98,101, 111,112,133, 95/2-5, 134, u kterych byl prokazan
rlist minimalné na 16 i 20% w/w mladiné v pfitomnosti 7% v/v etha-
nolu. U kment €. 9, 14, 98, 101, 111, 112, 95/2-5 a 134 byl rlist po-
zorovan i na 16% w/w mladiné s 9 % v/v ethanolu a kmen €. 9 rostl
v pfitomnosti 9% v/v ethanolu na 20% miladiné. U této skupiny pivo-
varskych kvasinek Ize pfedpokladat, ze kmeny jsou schopny zkva$o-
vat mladiny s velmi silnym pUvodnim extraktem za tvorby dostatec-
ného mnozstvi ethanolu, jsou tedy potencionalné vhodné pro
technologii HGB a Ize je zafadit do dal§iho podrobnéj$iho testovani.

Do skupiny B bylo zafazeno Sestnact kmend, u kterych byla po-
zorovana rozdilna citlivost k ethanolu a osmotickému tlaku. Kmeny
maji vyznamnou toleranci k ethanolu pfi ristu na vice koncentrované
mladiné (16 % w/w), jejich rdst byl prokazan i v pfitomnosti 9% v/v
ethanolu. Tolerance kvasinek k ethanolu je vSak nizsi, zvySi-li se os-
moticky tlak mladiny (20 % w/w). V tomto pfipadé bylo prokazano po-
mnozeni kvasinek na &isté 20% w/w mladiné a v pfitomnosti 5% v/v
(zde byl u nékterych kmenud pozorovan pomalejsi rist). Skupinu B
tvofi kmeny ¢&., 77, 78, 82, 84, 88, 90, 91, 94, 96, 95/1, 99, 110, 119,
126, 127 a 129 a zastupci této skupiny jsou uvedeni v tab. 2. Kmeny
skupiny B nejsou nezajimavé, mohou byt vhodné k zkvaSovani mladin
o plivodnim extraktu okolo 16 % w/w za dostate¢né tvorby ethanolu
a vysledkem jejich dal§iho podrobnéj$iho testovani mize byt kmen,

Tab. 1 Skupina A — kmeny tolerantni k osmotickému tlaku a etha-
nolu / Group A — Strains tolerant to osmotic pressure and ethanol

kmen ¢. 9 / Strain No. 9

v/v. Therefore this resulted in nine cultivation flasks, each with a total
volume of 10 ml. Each flask was inoculated with yeast culture. The
yeast culture was obtained from 48 hours cultivation in 10 % w/w wort
at 25°C. The final cell concentration after the inoculation was 5 x 10
8/ml wort. The subsequent cultivations in the test cultures were carried
out at 11°C. The sediment formations were evaluated after 72, 96 and
120 hours of cultivation. The sediment formations in the ethanol con-
centration series with 16 and 20 % w/w worts were compared to the
amount of sediment in the control flask with 12 % w/w wort without
any addition of alcohol.

3 RESULTS AND DISCUSSION

The described method enabled the testing of all brewery yeast
strains kept in the collection of the RIBM. Thereby, to the basic infor-
mation about the technological properties and the production of sen-
sory active compounds of a single strain, a piece of knowledge about
the suitability of the strains for further very expensive and time con-
suming evaluations regarding their use in HGB technology was
added.

At the beginnig of the method development the growth of all tested
yeasts in the worts with densities of 16 and 20 % w/w without the
presence of alcohol was monitored and confirmed. After this alcohol
was added to the worts as a further limitation factor. The evaluation
of the cultivation results indicated groups of brewery yeasts with sim-
ilar tolerances to osmotic pressure and ethanol. Group A contained
strains equally tolerant to both osmotic pressure and ethanol. Group
B involved strains with a different sensitivities to osmotic pressure or
ethanol. Group C contained strains with no or very low tolerance to
ethanol.

Group A contained the14 strains Nos. 9, 10, 14, 87, 98, 101, 111,
112, 133, 95/2-5 and 134.The results of selected representative strains
are summarized in Tab. 1. The yeasts are tolerant to higher osmotic
pressure and to higher ethanol concentrations. Their growth was con-
firmed in the worts with 16 and 20 % w/w extract and at least 9 % v/v
ethanol. The strains Nos. 9, 14, 98, 101, 111, 112, 95/2-5 and 134
grew in the wort with 16 % w/w extract and with the presence of 9 %
v/v ethanol. The strain No. 9 grew even in wort with 20 % w/w extract
and at the presence of 9 % v/v ethanol. The brewery yeasts included
in this group are suitable for the fermentation of worts with very high
initial extract concentrations and at the same time they produce
enough ethanol. Therefore, they are potentially suitable for HGB tech-
nology and they are recommended for further detailed evaluation.

Tab. 2 Skupina B — kmeny s rozdilnou toleranci k osmotickému
tlaku a ethanolu / Group B — Strains with different tolerances to os-
motic pressure and ethanol

kmen ¢. 78 / Strain No. 78

Miladina (%) / Wort (%)| 12 16 20

Miladina (%) / Wort (%)| 12 16 20

ethanol (% obj.) / 0O(0[5|7|9|0(5]|7]9
ethanol (% v)

ethanol (% obj.) / 0|0(5|7]|9|0|5[7]9
ethanol (% v)

72 h |+ |+ | -+ + |+ | - 72 h |+ + |+ | -+ -] -] -
96 h ]+ |+ | =+ |+ | - 96 h |+ | |+ - - | -
120 h e Bl B I o T T B I S 120 h Bl B B I I B I e

kmen ¢. 98 / Strain No. 98

kmen ¢. 82 / Strain No. 82

Mladina (%) / Wort (%)| 12 16 20

Mladina (%) / Wort (%)| 12 16 20

ethanol (% obj.) / 0|0|5|7]9|0|5|7]29
ethanol (% V)

ethanol (% obj.) / 00|57 |9|0|5|7]|9
ethanol (% V)

72 h |+ |+ | |+ | - - 72 h |+ + | | -+ |+ ]| -] -
96 h B B T e R I e I R 96 h e B I S B I I e
120 h eI I I I I I I 120 h eI I I I I I e

kmen €. 112 / Strain No. 112

kmen ¢. 96 / Strain No. 96

Miadina (%) / Wort (%)| 12 16 20

Miadina (%) / Wort (%)| 12 16 20

ethanol (% obj.) / 0O(0[5|7|9|0(5]|7]9
ethanol (% V)

ethanol (% obj.) / 0|0(5|7]|9|0|5[|7]9
ethanol (% V)

72 h | || |+ |+ | - 72 h el A e e e e e
96 h e I I I I I I o 96 h Bl B I S R o I I
120 h | A | | | | | | - 120 h A |+ [ | - -
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popfipadé kmeny idealni pro technologii HGB, ktera vyuziva mladiny
o plvodni koncentraci do 16 % w/w.

Dvanact kmend, jejichz rist byl zcela inhibovan pfitomnosti etha-
nolu v kultivaénim médiu a byl pozorovan pouze v 16 a 20% w/w mla-
diné bez pfidavku ethanolu, tvofi skupinu C. Jedna se o kmeny ¢. 44,
52-59, 62, 65, 69. Pouze u kmen0 ¢. 52 a 53 bylo pozorovano jejich
pomalé pomnozeni na 16% w/w mladiné s pfidavkem 5% v/v etha-
nolu. Vysoka citlivost téchto kmen0 pivovarskych kvasinek k ethanolu
nedovoli prokvaseni mladin s vy$Sim obsahem extraktu za dosta-
te¢né tvorby ethanolu, kmeny nejsou vhodné pro technologii HGB
a nebudou déle podrobnéji testovany. Pfehled zastupct této skupiny
je uveden v tab. 3.

Ostatni kmeny pivovarskych kvasinek, které jsou deponovany
v nadi sbirce, vykazovaly niz$i stupné tolerance k ethanolu a osmo-
tickému tlaku. Jejich rdst byl vice ¢i méné inhibovan, a nelze je zaradit
do zadné vySe popsané skupiny. Kmeny jsou vyhodnoceny jako ne-
vhodné pro technologii HGB a nebudou zafazeny do dalSiho testo-
vani.V tab. 4 jsou prezentovany vysledky nejbéznéji distribuovanych
kmend, a to €. 2 a 95. Kmeny nebyly zafazeny ani do jedné skupiny.
Oba kmeny jsou citlivé k ethanolu a osmotickému tlaku, kmen €. 95
ma vy$Si toleranci k ethanolu na 16% w/w mladiné (roste pfi 7 % v/v
ethanolu), nez kmen €. 2.

4 ZAVER

Vysledky prezentované v tomto ¢lanku naznacuji dalsi potencial
produkénich kmen( pivovarskych kvasinek deponovanych ve Sbirce
VUPS. Kmeny zafazené do skupiny A, které maji dobrou miru tole-
rance k ethanolu i k vy8§imu osmotickému tlaku, a kmeny skupiny
B, které mohou byt zajimavé pro technologie HGB vyuzivajici mladiny
do 16 % w/w plvodniho extraktu, jsou pfislibem pro rozSiteni nabidky
produkénich kvasinek o kmeny vhodné/optimaini pro HGB technolo-
gie. Jejich dalSi podrobnéjsi laboratorni testovani pfipadné Ctvrt/po-
loprovozni varky proveéfi jsou-li ve sbirce kvasinek VUPS, a.s. pro-
dukéni kmeny vhodné k vyrobé piva technologii HGB. Vysledky
laboratornich kvasnych zkousek kmen( ze skupiny A budou prezen-
tovany v dal§im sdéleni.

Podékovani
Prace je soucasti Vyzkumného zaméru Ministerstva $kolstvi, mla-
deze a télovychovy (MSM6019369701).

Tab. 3 Skupina C — kmeny netolerantni k ethanolu / Group C —
Strains with no tolerance to ethanol

kmen €. 44 / Strain No. 44

Miladina (%) / Wort (%)| 12 16 20

ethanol (% obj.) / 0|0|5|7|9|0|5|7]9
ethanol (% v)

72 h [FIR [ D py p
96 h + + - - — + - — -
120 h |+ = | = = |+ =] =] -

kmen €. 54 / Strain No. 54

Group B included 16 strains, which showed different sensitivities
to ethanol and osmotic pressure. These strains have a significant tol-
erance to ethanol when cultivated in higher concentrated wort (16 %
w/w). Their growth was even confirmed in the wort sample with 9 %
v/v alcohol content. However, the tolerance of these yeasts to ethanol
declines with the increased osmotic pressure in the 20 % w/w sam-
ples. In the wort with the concentration of 20 % w/w the yeast growth
was only confirmed in samples without any addition of ethanol and
in the samples with 5 % v/v ethanol. At this concentration the growth
of some yeast strains was retarded. Group B includes strains Nos.
77,78, 82, 84, 88, 90, 91, 94, 96, 95/1, 99, 110, 119, 126, 127 and
129. The typical results for some strains from this group are summa-
rized in Tab. 2. The strains from the group B are not unattractive. They
could be used for the wort fermentation with the initial concentrations
of about 16 % w/w. Sufficient alcohol production is achieved. Further
detailed testing could result in an ideal strain or strains for HGB tech-
nology using worts with initial concentrations up to 16 % w/w.

Group C contained 12 strains Nos. 44, 52-59, 62, 65 and 69. Their
growth was completely inhibited in samples with added ethanol. Some
growth was only observed in worts with concentrations of 16 and 20
% w/w without added ethanol. Only strains Nos. 52 and 53 showed
a slow growth with an addition of 5 % v/v ethanol. The high sensitivity
of these brewery yeast strains to ethanol does not allow full fermen-
tation of worts with higher extract content while maintaining sufficient
alcohol production. These strains are not suitable for HGB technology
and they will not be tested further. Typical results for some strains
from this group are summarized in Tab. 3.

The other brewery yeast strains kept in our collection showed a low
tolerance to alcohol and osmotic pressure. Their growth was more or
less inhibited and it was not possible to classify them in any group
described above. These strains were judged as not suitable for HGB
technology and also they will not be tested further.

Typical results for the most common distributed strains namely Nos.
2 and 95 are presented in Tab. 4. These strains were not classified
in any group. Both of these strains are sensitive to ethanol and osmotic
pressure. Strain No. 95 has a higher tolerance to alcohol in wort with
the extract concentration of 16 % w/w than the strain No. 2. It still grew
in the wort with an alcohol concentration of 7 % v/v.

The results presented in this study indicate the possibilities for pro-
duction brewery yeast strains kept in the collection of the RIBM.
Strains with a good degree of tolerance to ethanol and higher osmotic
pressure classed into the group A along with strains classed into the
group B which could potentially be utilized for HGB technology using
worts with initial concenrtations of up to max. 16 % w/w extract, are
promising. They can extend the choice of the production yeast strains
suitable or even optimal for HGB technology. Further detailed labo-
ratory evaluation, eventually a quarter or pilot batch trial could check
if the collection of the RIBM contains strains suitable for this technol-
ogy. The results of laboratory fermentation trials for strains from group
A will be presented in a subsequent study.

Tab. 4 NejCastéji distribuované kmeny / The most commonly distri-
buted strains

kmen €. 2 / Strain No. 2

Mladina (%) / Wort (%)| 12 16 20

Miadina (%) / Wort (%)] 12 16 20

ethanol (% obj.) / 00|57 |9|0|5|7]|9
ethanol (% V)

ethanol (% obj.) / 0(0|5]|7|9]0|5|7]9
ethanol (% v)

72 h |+ - - |-+ -] -] - 72 h |+ - ==+ -] -] -
96 h AR e R R e e 96 h [+ | = =+ -] =] -
120 h |+ - | = | =+ - - | - 120 h el I e B B T o B

kmen ¢. 59 / Strain No. 59

kmen ¢. 95 / Strain No. 95

Miadina (%) / Wort (%)| 12 16 20

Mladina (%) / Wort (%)| 12 16 20

ethanol (% obj.) / 0O|0|5|7|9|0|5|7]9
ethanol (% V)

ethanol (% obj.) / 0|0|5|7|9|0|5|7]9
ethanol (% v)

72 h |+ |- ==+ -] -] - 72 h AR e e e
96 h 4+ | = =+ -] =] - 96 h Rl T ol e I I e I e B
120 h [+ - | = = |+ - =] - 120 h IRl el e R e e
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Knihy

4 CONCLUSION

The results presented in this paper shows potential of production
strains on deposit in the Collection of yeast strains of RIBM. The
strains from Group A, which are tolerant to higher osmotic pressure
and to higher ethanol concentrations, and strains from Group B, which
may have been interesting for HGB technologies based on fermen-
tation in higher concentrated wort (16 % w/w), are promised for en-
hancing the offer of production strains suitable or optimal for HGB
technologies.

They will be the subject of further detailed evaluations in laboratory
and pilot trials which will prove, if there are production strains in the
RIBM Collection of Yeasts suitable for beer production by HGB tech-
nology. The results of laboratory trials of Group A strains will be pub-
lished in the next article.

Translated by Eva Paterson

Daniel Fronék, Pavel Jakl, Milan Starec: Pivo a cukr

Vyzkumné centrum primyslového dédictvi FA CVUT, Cernokostelecky pivovarsky archiva muzeum o.p.s., Praha

2011
ISBN 978-80-01-04717-0

Vydano s podporou Evropského zemédélského fondu pro rozvoj venkova

Z pouhého nazvu formatem ,nalezato“ ne- nasleduijici:

Kazda stranka je vénovana

Oba autofi ¢asti, ktera ¢tenare Kvasného

zvyklé brozury o rozsahu 88 stran by se dal
vyvodit zaveér, Ze pojednava o postupech su-
rogace béhem varniho procesu. Jiz pohled do
obsahu vSak celou véc objasnuje — jde o dvé
samostatna témata“ pivovary (sladovny)
a cukrovary, které vzaly smutny konec po
druhé svétové valce. Dominantni ¢asti publi-
kace jsou pivovary, zabirajici t¢émér 60 stran
(autofi Jakl-Starec), zbylych dvacet stran
z pera Daniela Frorika je vénovano cukrova-
ram.

Nejsem povolanou osobou, kterd by mohla
vynaset soudy nad faktickou spravnosti
vS8ech Udaji uvedenych v knize (takovéto
publikace z podstaty bez néjakych chyb byt
nemohou, protoze najit ke véem subjektiim
korektni a ovéfitelna presna data prosté
nelze) a omezim se na vycet toho, co kniha
obsahuje.

Obé ¢&astijsou zpracovany podle stejné me-
todiky, takze budu-li hovofit o pivovarech, to-
téz se tyka i cukrovar(. Layout publikace je

dvéma pivovarlim. V zahlavi je dobova foto-
grafie objektu, lokalita (fazeni je abecedni),
specifikace pivovaru (pansky, méstansky
atd.), GPS soufadnice (tyto zdanlivé zby-
te€né shluky d&isel jsou velmi uzitecné —
umoznuji totiz najit pfesné misto, kde dana
stavba, po niz Casto jiz témérF nic nezbylo,
stéla), udaje o zalozeni a zruSeni pivovaru.

Nasleduje textova ¢ast, obsahujici pod-
statné Udaje o kazdém subjektu, jakési curri-
culum vitae kazdého pivovaru.V zapati je pak
u fady pivovar( a sladoven — a to je rovnéz
velmi zajimavé — fotografie stavu téhoz ob-
jektu (nebo alespon mista, kde stal) z posled-
nich let (2003-2009).

Kazda z ¢asti je uvedena kratkym shrnuji-
cim textem, na zavér je uveden alesporn vycet
téch, které se do publikace z riznych divodul
nedostaly. Na zaveér je pfipojen rejstfik vSech
uvedenych staveb, pfehled pouzité literatury
a samozfejmé reference na autory vSech vy-
obrazeni.

primyslu nepochybné zajima nejvice, jsou
v oboru dobfe znami, stejné jako jejich entu-
siasmus a energie vénovana sbirani dat
(v€etné osobni navstévy fady popisovanych
mist). Je Stésti, Ze pivovarnictvi (a jak je
z prace vidét, i cukrovarnictvi) je jednim
z oboru, v némz nad$enci tohoto druhu pu-
sobi. Kazdé faktograficka prace, i kdyz jeji for-
mat nedovoluje uvadét vétsi mnozstvi po-
drobnéjSich  informaci, kterymi  autofi
disponuiji, je proto nesmirné cenna (skute¢na
cena publikaci tohoto druhu roste Umérné
s dobou, ktera uplynula od zru$eni provozu).

Publikace je k dispozici na akcich cyklu
Jak-jsem-potkal-fabriku, poradanych koste-
leckym pivovarem Dej b $tésti (viz Kvasny
primysl 1/2011, strana 24), a je soucasti pro-
jektu zamérfeného na primyslové dédictvi,
podporovaného Evropskym zemédélskym
fondem pro rozvoj venkova.
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