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KVASINKY NON-SACCHAROMYCESV PIVOVARSTVi
NON-SACCHAROMYCES YEAST IN BREWING

Maximilian Michel, Fritz Jacob, Mathias Hutzler

Reasearch Center Weihenstephan for Brewing and Food Quality, TU
Minchen, Némecko

Kvasinky jinych rodd nez Saccharomyces doprovazi pivovarstvi
uz od pocéatki vyroby piva. Plivodné se vyskytovaly zejména jako
soucast spontanniho kvaseni, nebo jako aerobni kontaminace po-
chézejici z povrchl fermentaénich nadob &i ze surovin. Po domes-
tikaci Saccharomyces ostatni kvasinky z vyroby piva téméf vymi-
zely a nyni jsou povazovany vétSinou za kontaminaci produkujici
nezadouci latky a CO,. Soucasti belgické pivni kultury je vyuzivani
smiSenych Non-Saccharomyces kvasinek, které vytvari chutové lat-
ky odlisné od bézného piva. Od 70. let je v pivovarstvi pouzivana
kvasinka Saccharomycodes ludwigii pro vyrobu nizkoalkoholickych
piv s vylepSenymi chutovymi atributy. Torulaspora delbrueckii byla
néjaky ¢as vyuzivana pro pre-fermentace u pSeni¢nych piv s cilem
ziskani vyssi ovocitosti. Svét Non-Saccharomyces kvasinek je stale
neprozkouman a mnohé latky produkované témito kvasinkami jsou
neznamé. Tématem kvaseni s vyuzitim Non-Saccharomyces a sou-
visejicich aromatickych latek se zabyva mnoho studii. Pro ziskani
detailnich informaci o kvaSeni a vlastnostech Non-Saccharomyces
byl vyvinut a uveden do provozu skriningovy systém s cilem nalézt
dalSi zajimavé kvasinky.

Non-Saccharomyces yeast have been used in brewing since the
beginning of the production of beer. Usually they were part of spon-
taneous fermentations as airborne microorganisms or were coming
from the surface of the fermentation vessels as well as from the raw
materials. After the domestication of Saccharomyces yeasts they
vanished from almost all beer fermentations. Nowadays they are
mostly known as spoilers for beverages producing unwanted flavors
and CO.. In the Belgian beer culture post fermentations with mixed
Non-Saccharomyces yeast are still very common and they create
various flavors apart from usual beer tastes. Since the 70’s Saccha-
romycodes ludwigii has been explored for brewing and has been
used to produce low alcohol but invasive flavored “alcohol free beer*.
Torulaspora delbrueckii has been used for some time to do pre-fer-
mentations for wheat beer to add more fruitiness. The world of Non-
Saccharomyces yeasts is still to be further explored and a lot of their
flavors and aromas are still unknown. A lot of current studies work on
the topic of Non-Saccharomyces fermentation and related aromas.
To collect more detailed information about Non-Saccharomyces fer-
mentations and capabilities a screening system is being developed
and is already in use to find more interesting brewing yeasts besides
the conventional ones.

VYUZITi AUTOCHTONNICH KVASINEK
SACCHAROMYCES CEREVISIAE PRO VYROBU PIVA
USING OF AUTOCHTHONOUS SACCHAROMYCES
CEREVISAE YEASTS FOR PRODUCTION OF BEER

Giacomo Zara, Annalisa Coi, Antonella Marongiu, llaria Mascia,
Costantino Fadda, Alessandra Del Caro, Marilena Budroni

Department of Agricultural Sciences, University of Sassari, Viale Ita-
lia 39, Sassari, Italie

Saccharomyces cerevisiae je domestikovany mikroorganismus,
ktery ma genetické, genomické a metabolické zvlastnosti, které zavi-
si na jeho technologickém pouziti. Dokonce i kdyz patfi ke stejnému
druhu, pivovarskeé, pekarské a vinafské kmeny S. cerevisiae byly vy-
brany pfed mnoha sty lety na zakladé konkrétnich pozadavkd, jako
je jejich pfizptsobeni se technologickym procestim, tvorbé aromatu,
vyuziti cukrl, apod. V tomto ohledu je pouziti cilené inokulace kme-
nu kvasinek do potravinafskych matric jiné nez jejich domestikace
a mohla by nam umoznit pfenos novych a specifickych vlastnosti
pro vino, pivo a chléb. Cilem této prace bylo ovéfit moznost vyuzi-
ti pekarskych a vinarskych autochtonnich kmenl S. cerevisiae jako
produkénich mikroorganism{i pro vyrobu piva. Kmeny pekarskych
kvasinek izolovanych z chlebového kvasku byly testovany na schop-
nost zkva$ovat pivovarskou mladinu. Tyto kmeny vykazaly schopnost

vyuziti trehalosy, ktera sdili spole¢ny prenase¢ s maltézou, nejdu-
lezitéjSim disacharidem mladiny. Z vinafského prostredi byl pouzit
kmen tvofici biofilm a byl pouzit k tvorbé biofilmu na povrchu piva
ke snizeni produkce alkoholu a zaroven tento kmen udélil pivu velmi
charakteristické aroma se specifickym sloZzenim aromatickych latek.

Saccharomyces cerevisiae is a domesticated microorganism that
possesses genetic, genomic and metabolic peculiarities that depend
on its technological use. Even though belonging to the same spe-
cies, brewer’s, baker’'s and wine strains of S. cerevisiae have been
selected for hundreds of years on the basis of specific attributes such
as process adaptation, flavor production, sugar attenuation, etc. In
this respect, the deliberate inoculation of yeast strains on food matri-
ces other than those of their domestication, could allow the transfer
of new and specific properties to wine, beer and bread. The aim of
this work was to verify the possibility to use baker's and wine au-
tochthonous strains of S. cerevisiae as starters for beer production.
Baker’s strains isolated from artisanal sourdough were tested for
their ability to ferment beer wort. Those strains showed an efficient
uptake and utilization of trehalose that share common transporters
with maltose, the most important disaccharide in wort. From the wine
environment a biofilm forming strain was selected to produce a bio-
film on beer, to reduce alcohol production and to characterize beer
aroma with specific flavor compounds.

MIKROBIOLOGICKA ANALYZA PITNYCH VOD

A ZKOUSKY NA LEGIONELLY

MICROBIOLOGICAL ANALYSES OF DRINKING WATER
AND TEST FOR LEGIONELLA

Jaroslav Prucha
Institut fir Hygiene und Umwelt, Lollar, Némecko

V pfednasce se pojednava o dvou problematikach prezkouseni
mikrobiologie pitnych vod.

V prvni ¢asti jsou popséna rizika moznosti pfenosu patogennich
bakterii pitnou vodou. Jsou ukazany mozné priciny kontaminace pit-
nych vod. V minulosti, kdy nebyly pravidelné provadény kontroly pit-
nych vod, a preventivni dezinfekce nebyla na vysi jako dnes ¢i nebyla
vubec provadéna, dochazelo ke znecisténi pitnych vod patogennimi
bakteriemi, a tim k hromadnym onemocnénim s mnoha umrtimi.
V roce 1975 byl v Némecku (tehdej$i SRN) pfijat prvni zakon (Trink-
wasserverordnung) o pitné vodé. K novele zakona doslo v roce 2001,
a ta byla novelizovana v letech 2011 a 2013. Timto zakonem se Fidi
pravidelné kontroly pitnych vod od zdroje (rezervoary pro pitnou
vodu, studny atd.) aZ ke spotfebitelim. Stanovené limity mikrobiolo-
gickych a fyzikalné-chemickych kritérii nesmi byt pfekroceny.

Ve druhé ¢&asti pfednasky se pojednava o problematice legionell.
Jsou popsana rizika onemocnéni zplsobena legionellami, jako je
Legionellosa a Pontiackd hore¢ka. Onemocnéni Legionellosou jsou
v mnoha pfipadech smrtelna. Jsou uvedeny nékteré epidemie zpu-
sobené legionellami s Gdaji o poctu onemocnélych a zemfelych.V ta-
bulce je uveden prfehled o napadenich legionellou od pocatku obje-
veni patogenity legionell v roce 1976 az do roku 2014. Potvrdilo se,
Ze riziko vzniku onemocnéni legionellou je stalé aktualni, jak ukazuje
pfipad Warstein z roku 2013.V uvedeném pfipadeé v Cistici stanici pro
odpadni vody, kde se Cisti také odpadni vody z pivovaru Warstein,
do8lo k rozmnozZeni legionell, které potom byly vétrem jako aerosol
pfeneseny smérem na mésto Warstein. P¥i této epidemii onemocné-
lo 165 lidi a 3 osoby zemfely.

The article is focused on two problematic topics of microbiology of
drinking water testing. In the first part are described the risk topics of
possibility of pathogenic bacteria transmission via drinking water. In
the year 1975 in Germany (formerly “Federal republic of Germany”)
was approved the first law about drinking water (Trinkwasserverord-
nung). In the year 2001was adopted the first amendment to this law;
in the years 2011 and 2013 have been adapted new amendments.
This law governs all control of drinking water from source (drinking
water reservoirs, wells, etc.) to the consumers. Sets limits for micro-
biological and physic-chemical criteria are not allowed to be exceed-
ed. The second part of this article deals with the problematic of le-
gionnaires disease, the are described risks, caused by Legionnaires
disease, f.e. Legionellosa and Pontiac fever, they are in many cases
fatal. In this part of the article are introduced some epidemic, caused
by Legionnaires disease, with the figures about numbers of sick and
dead. The table provides an overview of assaults since the beginning
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of Legionella pathogenicity, discovered in the year 1976, until 2014.
It was confirmed, that the risk of Legionnaires disease is still current,
as shown in the case of Warstein in the year 2013. In that case,
in the waste water treatment plant, as well used for purification of
waste water from brewery Warstein, there has been a proliferation of
Legionella, which was transferred as an aerosol with a wind towards
to the town Warstein. During this epidemic 165 people have been
sick and 3 died.

SOUCASNE TRENDY VE SLECHTENI CHMELE
CONTEMPORARY TRENDS IN HOP BREEDING

Vladimir Nesvadba

Chmelafsky institut, s.r.o., Zatec, Kadarska 2525, 438 01 Zatec /
Hop Research Institute Co., Ltd., Saaz, Kadariska 2525, 438 01 Za-
tec

Zakladem S$lechténi chmele je kolekce genetickych zdroju chme-
le, kterd ma 541 genotypl (svétové odridy, krajové odridy a pla-
né chmele). Soucasti Slechtitelského vychoziho materialu je Skolka
samcich rostlin. Vybérem vhodnych rodi€ovskych komponentl se
ziskavaji potomstva s pozadovanymi znaky. Néslednym vybérem
a testovanim nadéjnych genotypl se tvofi nové odrlidy chmele.
V sou€asné dobé Ize Slechtitelské cile rozdélit do téchto kategorii:
1. Slechténi aromatickych odrtd. Od roku 2014 se v registracnich
zkouskéach testuje 6 genotypu chmele, z toho 5 genotypli ma v pa-
vodu min. 50% podilu zateckého chmele. 2. slechténi horkych odrud.
Od roku 2012 bylo postupné pfihlaseno do registracnich zkousek
8 nadéjnych genotypl, které vykazuji obsah alfa horkych kyselin
10 az 15 %. 3. Slechténi chmele pro nizké konstrukce. V letech 2013
a 2014 se do registracnich zkouSek pfihlasilo 12 nadéjnych genoty-
pu chmele. Jedna se o aromatické genotypy s obsahem alfa horkych
kyselin 3 az 9 %. 4. slechténi pro specifické vuné. Zakladem Slech-
téni je odrlida Kazbek, rozpracovany Slechtitelsky material a plané
chmele. Od roku 2014 je v registratnich zkouskach novy genotyp
se specifickou vini. Nové ziskané $lechtitelské materialy vykazuji
intenzivnéjsi a vyrazné odli§né viiné. V soucasné dobé se provadi
pivovarské testy, pfedevsim pro studené chmeleni. Samoziejmé, ze
vSechny genotypy musi vykazovat odolnost k chorobam a vysoky
vynos z pohledu ekonomické rentability péstovani. V roce 2015 se
fada novych genotypl bude granulovat pro provozni pivovarské testy.

The basis of hop breeding represents the collection of genetic
sources, which contains 541 genotypes (hop varieties grown all over
the world, regional cultivars and wild hops). A part of the original
material is the nursery of male plants. With the help of selection of
suitable parental components we get progenies with the demanded
characteristics. Another selection follows together with tests with per-
spective genotypes. In this way we develop new hop varieties. At
present the breeding objectives can be divided in the following way:
1. Breeding of aroma genotypes: since 2014 we have had in registra-
tion examinations 6 hop genotypes. Five of them have in their origin
minimally 50% of Saazer. 2. Breeding of bitter genotypes: since 2012
we have included 8 perspective genotypes in registration trials. All
of them show contents of alpha acids in the range since 10 to 15%.
3. Breeding aimed at dwarf hops: in 2013 and 2014 we have man-
aged to include 12 perspective aroma genotypes with alpha acid
contents since 3 to 9%. 4. Flavor hops: the basis of this process
represents our first flavor hop variety Kazbek, half-finished breeding
material and wild hops. Since 2014 we have had in registration ex-
aminations a new genotype with a specific aroma. Newly developed
breeding materials show more intensive and full different flavors. At
present brewing tests are running aimed at first at cold hopping. Of
course, all the genotypes must be tolerant to disease and must reach
high yield, so as to be interesting for hop growers. In 2015 we intend
to have a number of new genotypes palletized for brewing tests.

HISTORIE SLECHTITELSKE STANICE HRUBCICE

— 60 LET SLECHTENI OBILNIN

HRUBCICE BREEDING STATION HISTORY

— 60 YEARS ANNIVERSARY OF CEREALS BREEDING

Radim Korhon

Limagrain Central Europe Cereals, s.r.o., Slechtitelska stanice Plant
Select, Hrubgice 111, 798 21

Slechtitelska stanice (SS) Hrubgice slavi v roce 2015 vyroéi 60 let
Slechténi obilnin. Stanice pro$la za tu dobu mnoha zménami. Hlav-
nim cilem bylo a je produkovat odrudy, o které méa péstitel a zpraco-
vatel zajem. V ¢ase se méni naroky a pozadavky trhu, rasova spek-
tra patogen(, dostupnost genetickych zdroja, technologie, které ma
Slechtitel k dispozici, a nejen proto ma $lechténi neustalou perspek-
tivu. Na SS v Hrubgicich byli vySlechténi zastupci ,diamantové fady“
odvozenim od odrudy Diamant. V roce 2008 bylo registrovano chra-
néné zemépisné oznadeni (CHZO) ,Ceské pivo“, a nemalé mnozstvi
odrd z hrubcického Slechténi splnuje kvalitativni parametry sladu
pro vyrobu piva s CHZO ,Ceské pivo“. Na SS Hrubgice bylo do roku
2015 vyslechténo 33 odrud je¢mene jarniho.

Breeding station Hrubcice celebrates 60 years anniversary of
cereals breeding in 2015. Breeding station passed through many
changes in its history. The main objective which was not modified
since begining of breeding is to produce interesting varieties for
farmers and processing industry. The market demands and requests
change over time as well as pathogenes races spectrum, genetic
resources accessability, technologies available to the breeder, etc.
Not only these issues are forward-looking infinite breeding process
reasons. Large amount of so-called “Diamant line* members were
bred in the Hrubcice breeding station by deriving from Diamant va-
riety. The protected geographical indication (PGl) “Ceské pivo“ was
registered in 2008 and not small amount of varieties produced by
Hrubcice breeding station match the malt quality parameters require-
ments for production of beer with “Ceské pivo“ PGI. There were 33
spring barley varieties bred in the Hrubgice breeding station till year
2015.

VYUZITi PIVOVARSKYCH ODPADU — KOMPOSTOVANI
ODPADNICH ETIKET

THE UTILISATION OF BREWERY WASTE — COMPOSTING
WASTELLABELS

René Rojicek

Plzefisky Prazdroj, a.s., Pivovar Radegast, 739 51 NoSovice / Plzeri-
SKky Prazdroj, a.s., Brewery Radegast, 739 51 NoSovice

Autor popisuje zcela novou metodu vyuZiti odpadnich etiket pfi
procesu kompostovani. Tento unikatni projekt vznikl v ramci environ-
mentalniho fizeni s cilem najit vyuziti pro nejobjemnéjsi odpad, ktery
v pivovaru vznikd a je bez jakéhokoliv dalsiho vyuziti ukladan na
skladky za vysokeé finanéni poplatky.

Podstatou uvedené metody je vyuziti odpadnich papirovych etiket
jako jeden z organickych vstupd, spole¢né s odpady zemédélskymi,
lesnickymi a potravinafskymi pro proces kompostovani. Tento proces
dale zahrnuje homogenizaci, zrani, fizeny rozklad a finalni mecha-
nickou Upravu na vibraénim situ. Vystupem je pramyslovy rekulti-
vacni substrat, ktery je zddanou komoditou pfi terénnich Upravach,
zemnich a rekultivacnich pracich.

Autor popisuje nejen diléi kroky procesu, faze testovani a vyuziti
vystupl, ale taktéz schvalovaci procesy s organy statni spravy pro
ziskani potfebnych legislativnich povoleni.

Tento alternativni zpUsob vyuziti odpadnich etiket se stal naprosto
jedine¢nym v ramci potravinarského pramyslu, nejen pro napojové
firmy, ale i pro odborné firmy zabyvajici se odstrafiovanim odpadu.

The author describes a completely new method of waste label
reuse through the process of composting. This unique project origi-
nated as part of the brewery’s environmental management efforts to
identify possible ways of utilising the bulkiest waste generated in the
brewery operations, which had been landfilled at high cost without
any further use.

The essence of the method is that waste paper labels are used
as one of the organic inputs in the composting process, alongside
other waste from agriculture, forestry and the food-processing in-
dustry. The process includes homogenization, maturation, controlled
decomposition and final mechanical treatment on a vibrating screen.
The output of this process — industrial reclamation substrate — is
a highly sought-after commodity in landscaping, groundwork and
land reclamation.

The author discusses the individual steps of the process, phases
of testing and application of the outcome, as well as the process of
approval by local authorities to secure the official permits required
by law.
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This alternative way of using waste labels is truly unique across
the food-processing industry, not only for beverage businesses but
also for waste disposal firms.

MOZNOSTI VYUZITi ODHORCENYCH CHMELOVYCH
MATERIALU V PIVOVARSTVi

APPLICATIONS OF BITTER-FREE HOP MATERIALS IN
BREWING

Lukas Jelinek, Vojtéch Hanko, Marcel Karabin, Pavel Dostalek

Ustav biotechnologie, Vysoka $kola chemicko-technologicka v Praze,
Technicka 5, 16628 Praha 6 / Department of Biotechnology; Univer-
sity of Chemistry and Technology, Prague, Technicka 5

Terminem odhor¢eny chmelovy material se rozumi chmelovy zby-
tek po pfipravé CO, extraktl nebo pelet T45, které v sou¢asnosti na-
chazi pouze minimalni prdmyslové uplatnéni. V nékterych asijskych
zemich je pouzivan pro pfipravu specialnich nehorkych piv, pfipadné
slouzi jako vstupni surovina pro extrakci prenylovanych flavonoidd.
V této praci byly charakterizovany tfi odhof¢ené zbytky po pripravé
extraktu (odrdy Vital, Taurus a Magnum) a jeden po pfipravé pe-
let T45 (odrada ZPC), a to z hlediska zbytkové hofkosti, polyfeno-
lového profilu a antioxidacnich vlastnosti. Rovnéz byla provedena
senzorickd analyza zamérend predevSim na intenzitu viiné, horkosti
a trpkosti. Bylo zjisténo, ze chmelové zbytky jsou bohatym zdrojem
mnoha biologicky, technologicky i senzoricky aktivnich polyfenol(,
které mohou velkou mérou prispét k zlepSeni kvality piva. Posledni
¢ast této prace je proto vénovand moznostem vyuziti odhoféenych
chmelovych material( v pivovarstvi jako prostfedk( pro urychleni vy-
roby €i zlepSeni koloidni stability piva a také jako suroviny pro vyrobu
specialnich nizkoalkoholickych piv.

The term bitter-free hop material is used to describe hop residues
after preparation of CO, extracts or T45 pellets. Currently these ma-
terials have only minimal industrial applications. In some Asian coun-
tries, they are used for the preparation of special low-bitter beers or
can be used as raw material for extracts rich in prenylated flavonoids.
In this work we have characterized three bitter-free residues after
preparation of the extracts (variety Vital Taurus Magnum), and one
residue after the preparation of T45 pellets (variety Saaz), in terms of
residual bitter polyphenol profile and antioxidant properties. We also
carried out a sensory analysis focused primarily on the intensity of
aroma, bitterness and astringency. It was found that the hop residues
are a rich source of many biologically, technologically and sensori-
ally active polyphenols that can greatly contribute to improving the
quality of beer. The last part of this work is therefore focussed on
possibilities of using bitter-free hop materials in brewing as a means
to speed up production and improve the colloidal stability of beer, or
as raw materials for production of special low-alcohol beers.

NOVE PRISTUPY KE STUDIU A POTLACENI PRIMARNIHO
PREPENOVANI PIVA

NEW INSIGHT TO STUDY AND ELIMINATION PRIMARY
GUSHING

Michaela Postulkova'?, Guy Derdelinckx®, Pavel Dostalek', Marek C.
Ruzi¢ka?, Tomas Branyik’

Ustav biotechnologie, Vysoka Skola chemicko-technologicka v Pra-
ze, Technicka 5, 166 28 Praha / Department of Biotechnology, Uni-
versity of Chemistry and Technology Prague, Technicka 5, 166 28
Prague, Czech Republic

2stav vicefazovych reaktord, Ustav chemickych procest AVCR,
Rozvojova 135, 165 02 Praha 6 / Department of Multiphase Reac-
tors, Institute of Chemical Process Fundamentals, Academy of Sci-
ences of the Czech Republic, Rozvojova 135, 165 02 Prague, Czech
Republic

3Centre for Food and Microbial Technology, Department of Microbial
and Molecular Systems (M2S), LFoRCe, KU Leuven, 3001 Heverlee,
Belgie

Védecti pracovnici zabyvajici se problémem prepénovani piva (gu-
shingu) jsou ¢asto kritizovani za kladeni pfilisného durazu na vyzkum
jeho zakladniho mechanismu a opomijeji tak moznosti praktickych
feSeni. Nicméné to byl pravé zakladni vyzkum, ktery pomohl ilustro-
vat fenomén gushingu. Léatky, které se pfimo podileji na jeho vzniku,

byly nalezeny a identifikovany jako hydrofobiny. Rovnéz byl objasnén
mechanismus vzajemného pusobeni mezi hydrofobiny a CO,. Byl
definovan rozdil i vzajemny vztah mezi primarnim a sekundarnim
gushingem a rovnéz byla navrzena fada metod, jimiz Ize tento fe-
nomén kvantifikovat. Také se objevilo mnoho moznosti, jak alespor
¢astecné gushing eliminovat, nicméné jejich vyuziti v praxi je pozadu
za védou. Toto prehledové review nastifuje eventualné nejslibngjsi
strategie, které by mohly byt vyuzity v praktickém méfitku, a to bez
ovlivnéni senzorického profilu ¢i kvality vysledného produktu.

Researchers are often criticized for having too scientific approach
to the gushing problem and neglecting the practical aspects. Howev-
er, it was this scientific approach which elucidated the phenomenon
of primary gushing in the past few years. The main compounds re-
sponsible for primary gushing (hydrophobins) were found and char-
acterized. The high affinity of hydrophobins to CO, was described
and simulated. The phenomena of primary and secondary gushing
were distinguished, defined and a whole range of new methods for
their quantification were developed. Simultaneously many solutions
to decrease gushing in beer were suggested, although their indus-
trial application has not always been easy to implement. This review
presents the most promising strategies to suppress primary gushing,
without affecting the taste of the final product.

APLIKACE VYSOKEHO HYDROSTATICKEHO TLAKU

V PIVOVARSTVI

APPLICATION OF HIGH HYDROSTATIC PRESSURE IN
BREWING

Jan Stro-
Pavel Do-

Blanka Kotlikova', Tereza Tumova', Markéta lvaniSova’,
halm?, Milan Houska?, Lukas Jelinek', Marcel Karabin’,
stalek’

'Ustav biotechnologie, Vysoka $kola chemicko-technologicka v Pra-
ze, Technicka 5, 166 28 Praha / Department of Biotechnology, Uni-
versity of Chemistry and Technology Prague, Technicka 5, 166 28
Prague, Czech Republic

20ddéleni potravinarského inzenyrstvi, Vyzkumny Ustav potravinar-
sky, Radiova 7, Praha 10 / Department of Food Engineering, Food
Research Institute Prague, Radiova 7, Prague 10

Trvanlivost nefilirovaného piva je ovlivnéna hlavné zivymi kvasin-
kami a mlze byt zvySena pasteraci. PouZzitim této metody mizeme
doséhnout zvySeni mikrobiologické stability, ale zahfati piva béhem
pasterizace ma negativni vliv na jeho senzorickou stabilitu. Aplika-
ce vysokého hydrostatického tlaku (HHP) na nefiltrované pivo misto
pasterace by méla inaktivovat kvasinky, a tak se vyhnout problému
se senzorickou stabilitou. Vzorky nefiltrovaného piva byly podrobe-
ny vysokému hydrostatickému tlaku od 250 do 450 MPa po dobu 5
nebo 10 minut a pak byly testovany na mikrobidlni viabilitu. Vysled-
ky ukazuji, Ze vysoky hydrostaticky tlak (350 MPa po dobu 5 minut)
zdanlivé inaktivuje kvasni¢né buriky velmi efektivné a zarover jsme
nezpozorovali Zadnou lyzi nebo pranik intracelularnich kvasniénych
komponent do piva. Testované oSetfené vzorky nevykazovaly Zadny
rist kvasinek na plotnach s rGstovym médiem, nicméné kdyZ bylo
pro zjistovani viability pouzito fluorescenc¢ni pratokové cytometrie,
byla zjisténa zivotnost bunék okolo 70% rel. Podrobeni vzorku tlaku
350 MPa po dobu 10 minut mélo stejny vysledek na viabilitu kvasinek
jako 350 MPa po dobu 5 minut. Aplikaci vy$Siho tlaku (450 MPa) bylo
az 85% rel. bunék stanoveno jako mrtvych (pritokovou cytometri).
Tento tlak ale vedl k nezéddoucimu uniku intracelularnich latek do
piva; z tohoto divodu je vhodné aplikovat nizsi tlak. Tyto vysledky
ukazuji, ze aplikace vysokého hydrostatického tlaku mize byt vhod-
nou technikou pro zvySeni trvanlivosti nefiltrovaného piva.

The shelf-life of unfiltered beer is mostly affected by living yeast
and, as such, can be increased by pasteurization. Using this method,
increased microbiological stability can be achieved, but heating beer
during pasteurization has a negative effect on its sensorial stability.
The application of high hydrostatic pressure (HHP) to unfiltered beer,
instead of pasteurization, should inactivate the yeast, thus avoiding
this problem. Samples of non-filtered beer were subjected to HHP
from 250 to 450 MPa for 5 or 10 minutes and then tested for microbial
viability. The results show that HHP (350 MPa for 5 minutes) appar-
ently inactivated yeast cells very effectively, and we did not observe
any lysis or leakage of intracellular components into the beer. Sam-
ples that were tested for microbial activity showed no cell growth on
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nutrient agar, however, using flow cytometry and a dead yeast cell
staining method, we found that around 70 % rel. of cells were still
viable. Subjecting samples to 350 MPa HHP for 10 minutes instead
of 5 min had almost the same effect on yeast cell viability. By apply-
ing a higher pressure (450 MPa), up to 85 % rel. of cells were killed,
but this led to undesirable leakage of intracellular components; thus
a lower pressure is recommended. These results suggest that appli-
cation of high hydrostatic pressure may be a promising technique for
increasing the shelf-life of unfiltered beer.

CRYO STORY
CRYO STORY

Petr Ko$in, Jan Savel, Adam Broz

Budéjovicky Budvar, n.p., Karoliny Svétlé 4, 370 21 Ceské Budé-
jovice / Budéjovicky Budvar, n.p., Karoliny Svétié 4, 370 21 Ceské
Budegjovice

Lahev dvanactky oteviend se silnym gushingem, pénu letici ke
stropu vyzkumnici chytali pfimo do ust. ,Chutna jako Sestnactka,
moznd jesté silngji, ale nadherné Cerstvé a svéze.“ Druha lahev
stejnd, az ve tfeti si vSimli zvlaStniho ledu. VySetfovanim zjistili, ze
laborantka omylem otocila termostatem lednice, kdyz ji plnila lahve-
mi, které pro jistotu, ,aby nevypadly“, uklddala az na doraz k zadni
podchlazené sténé. ,Mohl by byt kryokoncentrat jesté silngjsi? Kde
se vzala tak silnd a zaroven jemna horkost? Jak dostat takové pivo
elegantné do skleni¢ky? Bylo by mozné koncentraci standardizo-
vat?“, ptali se vyzkumnici. ,Co to tam mate za oltar, ze kterého se
koufi a prska z néj pivni péna?“, ptal se o dva roky pozdéji host od
vedlejsiho stolu v Masnych krdamech. ,To je na del$i povidani.“ CRYO
story, jak pivo ukazalo svou dusi samo.

A bottle of premium lager opened with strong gushing, research-
ers caught spraying foam directly into mouth. “Tastes like an impe-
rial lager, maybe stronger, but absolutely fresh.” Second bottle the
same; in the third they recognized a layer of weird ice. By investi-
gation they found out, that laboratory assistant by accident turned
the fridge thermoregulator while filling the fridge by bottles. And that
she pushed all the bottles to the cool back of the fridge to be sure
they do not fall out. “Could the cryoconcentrate be even stronger?
Where comes such intense but fine bitterness from? How to get such
a beer into the glass with elegance? Could such a concentration be
standardized?” asked the researchers. “What is that altar fuming and
sputtering beer?” asked a customer from neighboring table in a res-
taurant two years later. “It is a long story”. CRYO story, how beer
showed its spirit itself.

RYCHLE URCENI ODRUDY SLADOVNICKEHO JECMENE
S VYUZITIM MALDI-TOF HMOTNOSTNi SPEKTROMETRIE
RAPID IDENTIFICATION OF MALTING BARLEY VARIETIES
BY MALDI-TOF MS

Ondrej Sedo'?, Michal Kofan3, Michaela Jake$ova', Renata Mikuli-
kova*, Michal Bohac®, Zbynék Zdrahal?”

' Stfedoevropsky technologicky institut, Masarykova Univerzita, Ka-
menice 5, 625 00 Brno / Research Group Proteomics, CEITEC —
Central European Institute of Technology, Masaryk University, Ka-
menice 5, 625 00 Brno, Czech Republic

2Narodni centrum biomolekularniho vyzkumu, Masarykova Univerzi-
ta, Kamenice 5, 625 00 Brno / National Centre for Biomolecular Re-
search, Faculty of Science, Masaryk University, Kamenice 5, 625 00
Brno, Czech Republic

3Plzensky Prazdroj, a. s., U Prazdroje 7, 304 97 Plzen

“Vyzkumny Ustav pivovarsky a sladarsky, a.s., Sladarsky ustav, Mos-
tecka 7, 614 00 Brno/ Research Institute of Brewing and Malting,
Malting Institute Brno, Mosteckd 7, 614 00 Brno, Czech Republic

5Bruker s.r.o., Prazakova 60, 619 00 Brno, Czech Republic

Byl vyvinut postup pro odliSeni odrid sladovnického je¢mene
zaloZeny na detekci charakteristickych proteini hmotnostni spekt-
rometrii MALDI-TOF. Signaly hordeinu Ize ziskat jednoduse po smi-
seni rozdrceného zrna je€mene s roztokem smési MALDI matrice

obsahujicim kyselinu ferulovou rozpu$ténou ve smési acetonitrilu,

kyseliny mravenc¢i a vody. Ve srovnani s pfedchozimi pokusy vyuzi-

vajicimi MALDI-TOF hmotnostné spektrometrickou analyzu proteind

je€mene jsou v tomto pfipadé extrakéni a frakcionaéni kroky v pod-

staté vynechany, coz ma za nasledek vyrazné zkraceni ¢asu analy-

zy a snizeni nékladd na vlastni analyzu. Diskriminaéni schopnosti

metody byly testovany na dvaceti odridach sladovnického je¢mene

a pouzitelnost metody byla ovéfena na Sedeséti vzorcich jeémene

ziskanych z pivovaru Plzensky Prazdroj. Tato metoda je navrzena

jako nastroj pro rychlé uréeni odridy sladovnického je€mene a sta-

noveni jeho gistoty, a mGze v budoucnu nahradit v sou¢asnosti pro

tento Ucel pouzivanou gelovou elektroforézu.

Hlavni vyhody:

— je navrzena nova metoda pro velmi rychlé uréeni odridy sladov-
nického jeémene

— signaly hordein mohou byt ziskany z jeémene pfimou MALDI-
-TOF MS analyzou rozdrcenych zrn

— MALDI-TOF MS proteinové fingerprinty jsou charakteristické pro
jednotlivé sladovnické odridy je¢mene.

A method for discrimination between malting barley varieties
based on direct Matrix-Assisted Laser Desorption-lonization — Time
of Flight Mass Spectrometry (MALDI-TOF MS) fingerprinting of pro-
teins was developed. The signals corresponding to hordeins were
obtained simply after mixing the powdered barley grain with the
MALDI matrix solution, ferulic acid, acetonitrile, formic acid and water
mixture. Compared to previous attempts on MALDI-TOF mass spec-
trometric analysis of barley proteins, the extraction and fractionation
steps are practically omitted which results in significant decrease in
the analysis time and costs. The discriminatory power was examined
on twenty malting barley varieties and the practicability of the method
was tested on sixty barley samples acquired from Pilsner Urquell
brewery. The method is proposed as rapid tool for malting barley va-
riety identification and purity determination which may replace gel
electrophoresis used currently for this purpose.

Highlights
— a rapid method for malting barley variety identification is proposed
— hordein signals can be obtained from barley directly by MALDI-

TOF MS analysis of powdered grains
— MALDI-TOF MS fingerprints are characteristic for individual malt-

ing barley varieties.

VYSKYT ANAEROBNICH BAKTERII V PIVOVARSKEM
PROVOZE A RIZIKA KONTAMINACE PIVA

OCCURRENCE OF ANAEROBIC BACTERIA IN BREWERY
PLANT AND RISK OF BEER CONTAMINATION

Dagmar Matoulkova', Jirgen Felsberg?, Markéta Jelinkova?, Petra
Kubizniakova'

"Wyzkumny Ustav pivovarsky a sladarsky, a. s., Lipova 15, 120 44
Praha / Research Institute of Brewing and Malting, PLC, Lipova 15,
120 44 Prague

2Mikrobiologicky Ustav, Akademie véd CR, v.v.i. / Institute of Micro-
biology, Academy of Sciences of the Czech Republic, v.v.i., Videriskd
1083, Prague

V pfispévku jsou prezentovany vysledky studie vyskytu strikiné
anaerobnich bakterii v prostfedi pivovaru. Vzorky byly odebirany
z prostiedi staciren, lezackych sklepl a Useku filtrace piva. Bakterie
Pectinatus a Selenomonas byly detekovany na rtiznych mistech v pi-
vovaru, s vazbou na povrchy s vyskytem biofiimi. Bakterie Seleno-
monas maji nizsi schopnost kazit pivo, jejich pfitomnost Ize povazo-
vat za indikator podminek vhodnych pro rozvoj anaerobnich bakterii.
Megasphaera a Zymophilus nebyly detekovany.

A study was performed of the incidence of strictly anaerobic bacte-
ria in brewery environment. Swab samples were taken from bottling
halls, storage cellars and filtration area. Bacteria Pectinatus and Se-
lenomonas were found in various locations in brewery, obviously in
a close connection with biofilm-covered surfaces. Selenomonas bac-
teria possess a lower beer-spoilage potential than Pectinatus, but its
presence in brewery can be considered as an indicator of conditions
suitable for the growth and proliferation of strictly anaerobic bacteria.
Megasphaera and Zymophilus bacteria were not detected.
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Souhrny

BAKTERIE MLECNEHO KVASENI A KULTIVACNIi METODY
JEJICH DETEKCE - CAST Il

LACTIC ACID BACTERIA AND CULTIVATION METHODS
OF THEIR DETECTION — PART Il

Petra Kubizniakova, Dagmar Matoulkova

Vyzkumny ustav pivovarsky a sladarsky, a.s., Lipova 15, 120 44
Praha / Research Institute of Brewing and Malting, PLC, Lipova 15,
120 44 Prague

V ptispévku jsou prezentovany vysledky navazujici studie kultivac-
nich metod detekce mléénych bakterii v pivu. Testovana byla plda
MRSk (s katalasou) a tekuta média S-MRS, MRS, NBB, B-MRS, HLP,
PDM a ABD. Bylo pracovano se souborem vice nez 50 kmenU Lacto-
bacillus a Pediococcus. Cilem nasi studie bylo porovnani schopnosti
rdstu mléénych bakterii na jednotlivych kultivaénich pudach. Vyhod-
nocena byla realna vyuzitelnost plid v provoznich laboratofich.

The results are presented of a comparative study of cultiva-
tion methods fot detection of lactic acid bacteria in beer. We tested
a MRSk medium (with catalase) and liquid media S-MRS, MRS,
NBB, B-MRS, HLP, PDM and ABD. The study was performed with
a set of more than 50 strains of genera Lactobacillus and Pediococ-
cus. Our work was focused on surveying different cultivation methods
for the detection of lactic acid bacteria. The practical usefulness of
the media in brewery laboratory was evaluated.

SCHOPNOST ADHEZE ANAEROBNICH BAKTERIi
KAZICICH PIVO NA PEVNE POVRCHY
ADHESION CAPABILITY OF ANAEROBIC BEER
SPOILAGE BACTERIA TO SOLID SURFACES

Tomas Branyik', Milan Bittner’, Martina Brozova', Dagmar Matoul-
kovéa?

'Ustav biotechnologie, Vysoké $kola chemicko-technologicka v Pra-
ze, Technicka 5, 166 28 Praha / Department of Biotechnology, Uni-
versity of Chemistry and Technology Prague, Technicka 5, 166 28
Prague, Czech Republic

2Mikrobiologické oddéleni, Vyzkumny Ustav pivovarsky a sladafsky
a.s., Lipova 15, 120 44 Praha / Department of Microbiology, Re-
search Institute of Brewing and Malting PLC, Lipova 15, 120 44 Pra-
gue, Czech Republic

Vzhledem k vyskytu anaerobnich bakterii (Pectinatus, Me-
gasphaera) a jimi zplsobenych kontaminaci piva Ize tuto problema-
tiku povazovat za aktudlni. Rovnéz Ize spolehlivé pfedpokladat, ze
vyskyt téchto mikroorganism0 je spjat s jejich schopnosti ulpivat na
povrchu pevnych latek, a tudiz také s tvorbou mikrobidlnich biofil-
m0. Cilem bylo proto pfinést nové poznatky souvisejici s vyskytem
a povahou anaerobnich mikroorganismua v pivovarech a vhled do
zéakladnich fyzikalné-chemickych mechanism jejich adheze na pev-
né substraty. K témto cilim se pfistupovalo s vyuzitim modernich
mikrobiologickych a analytickych postupl stejné jako se znalosti
mezifazovych jevd, bunééné fyziologie a modeld koloidnich interak-
ci. Zakladni strategii pro dosazeni cilt projektu byla charakterizace
interagujicich povrchd, predikce adheze pomoci rliznych fyzikalné-
-chemickych model(i, a srovnani modelovych prognéz se skute¢nymi
experimenty adheze bakterii.

Studium mechanismu adheze odhalilo vyznamné rozdily vyvolané
pH a iontovou silou prostfedi elektrolytu. Prakticky vyznam téchto
vysledkl spociva v moznosti cilené Upravy povrchovych vlastnosti
materidll a podminek ¢isténi a sanitace (pH a slozeni Eisticiho pro-
stfedku) v kontaktu s anaerobnimi bakteriemi s Ukolem dosahnout
pozadovaného hygienického efektu. Zavéry vyzkumu na modelovych
materidlech Ize v budoucnu rozvinout také diky databéazi vlastnosti
skute¢nych konstrukénich materialQ, ziskanych v prabéhu projektu.

V dalsim vyzkumném sméru byla studovana interakce zejména
anaerobnich bakterii s ¢asticemi oceli (nerez ocel je nejéastéjsi kon-
strukéni materidl potravinarskych provozu). Vysledky, které vyplynuly
z této fady pokusl(, zahrnuji cenné a plvodni experimentalni poznat-
ky. Interakce anaerobnich bakterii s ¢asticemi oceli byla testovana
za r(znych podminek (pH, iontova sila) a odhalila vyznamny vliv pro-
stfedi na koloidni interakci. Interakce anaerobnich bakterii s ¢astice-
mi oceli byla podrobné popsana pouzitim fyzikalné-chemického pfi-
stupu v modelovych podminkach i pomoci redlnych experiment. Byl

nalezen vztah mezi pfedpovédi interakéni energie a pfilnavosti ¢as-
tic oceli k anaerobnl’m bakteril’m Bon zjiéténo ze pFiInavost téchto

sile elektrolytu. Tyto zavéry mohou rovnéz najit praktické uplatnéni.

Due to the incidence of anaerobic bacteria (Pectinatus, Megas-
phaera) and contaminations of beer caused by them, this issue can
be considered relevant. Also can be reliably assumed that the occur-
rence of these microorganisms is associated with their ability to ad-
here to solid surfaces, and hence also with the formation of microbial
biofilms. The aim was therefore to bring new knowledge related to
the occurrence and nature of anaerobic microorganisms in breweries
and insight into the physicochemical mechanisms of their adhesion
to solid substrates. These targets were attempted to achieve using
modern microbiological and analytical procedures as well as using
the knowledge on interfacial phenomena, cellular physiology and col-
loidal interactions models. The basic strategy for achieving the objec-
tives of the project was to characterize the interacting surfaces, pre-
dict the adhesion by various physico-chemical models, and compare
the model predictions with real experiments of bacterial adhesion.

Study of the mechanism of adhesion revealed significant differenc-
es induced by pH and ionic strength of the electrolyte. The practical
significance of these results lies in the possibility of targeted modifi-
cation of surface properties of materials and cleaning and sanitation
conditions (pH and composition of detergent) in contact with anaero-
bic bacteria, with the goal to achieve the required hygienic effect.
Research findings on model materials can be developed in the future
thanks to a database of real properties of construction materials,
built during the project.

Another research direction studied the interactions of especially
anaerobic bacteria with solid particles of stainless steel (the most
common construction material of food industry). The results that
emerged from this series of experiments include valuable and origi-
nal experimental findings. Interaction of anaerobes with steel was
tested under different conditions (pH, ionic strength), and revealed
a significant effect of the environment on colloidal interaction. The
interaction of anaerobic bacteria with particles of steel was described
in detail by using the physico-chemical approach under model condi-
tions and using experiments. Relationship was found between the
predicted interaction energy and adhesion of steel particles to anaer-
obic bacteria. It was found that the adhesion disposition of bacteria to
steel is the lowest in the alkaline pH range and at high ionic strength
of the electrolyte. These results may also find practical application.

VLIV GENOVE EXPRESE KVASINEK NA SENZORICKY
PROFIL PIVA

IMPACT OF THE YEAST GENE EXPRESSION ON THE
SENSORIAL PROFILE OF BEER

Jana Kopecka', Jana OlSovska?, Dagmar Matoulkova?

'Ustav experimentalni biologie, Pfirodovédecka fakulta, Masarykova
Univerzita Kotlarska 2, 611 37 Brno / Department of Experimental
Biology, Faculty of Science, Masaryk University, Kotldrska 2, 611 37
Brno

2\lyzkumny Ustav pivovarsky a sladarsky, a. s., Lipova 15, 120 44
Praha / Research Institute of Brewing and Malting, PLC, Lipova 15,
120 44 Prague

V pfispévku budou prezentovany vysledky studie vlivu exprese
vybranych genll (ATF1, ATF2, LgATF1, BAT1, BAT2, BAP2, ADH1,
PAD1) na senzoricky profil piva. Tékavé estery tvofi vyznamnou sku-
pinu aromatickych latek v pivu a i pfi velmi malych zménach koncen-
traci a pomérd mohou dramaticky ovlivnit chut a vini piva. Aroma-
ticky aktivni estery jsou produkovany kvasinkami béhem fermentace
a je znamo nékolik gend, které jsou zodpoveédny za jejich produkci.
Cilem této studie bylo porovnani chovani svrchnich a spodnich pivo-
varskych kvasinek za rtznych podminek kvaseni (mladina na vyrobu
lezéku a pSeni€ného piva, rizné teploty).

We present the results of a study of the impact of yeast gene ex-
pression (ATF1, ATF2, LgATF1, BAT1, BAT2, BAP2, ADH1, PAD1)
on the sensorial profile of beer. Volatile esters constitute an important
group of aromatic compounds in beer and even minor changes in
their concentration and mutual ratio may have dramatic effects on
beer flavor. Aroma active esters are formed intracellularly by ferment-
ing yeast cells and several genes are known that are involved in their
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production. The aim of this study was to investigate the behaviour of
ale and lager yeast strains in both types of wort, barley and wheat,
and at different fermentation temperatures.

POSTERY / POSTERS

NOVA PATENTOVANA TECHNOLOGIE - ZPUSOB
VYROBY PIVA MODIFIKOVANEHO OVOCNYM A/NEBO
ZELENINOVYM KONCENTRATEM

NEW PATENTED TECHNOLOGY — PROCESS FOR
PRODUCING BEER MODIFIED BY FRUIT AND/OR
VEGETABLE CONCENTRATE

Vratislav Kozak, Daniela Kramarova, Pfemysl| Straznicky

Centrum transferu technologii, Univerzita Tomase Bati ve Zling,
Nam. T. G. Masaryka 5555, 760 01 Zlin / Technology transfer office,
Tomas Bata University in Zlin, Nam. T. G. Masaryka 5555, 760 01 Zlin

V roce 2008 podala Univerzita Tomase Bati ve Zliné pfihlasku vy-
nalezu ,Zpusob vyroby piva modifikovaného ovocnym a/nebo zele-
ninovym koncentratem®, tedy v dobé& uvedeni ovocnych piv na Cesky
trh. Cesky patent ¢. 305259, byl udélen 29. 5. 2015. Dostupné na
http://spisy.upv.cz/Patents/FullDocuments/305/305259.pdf

Anotace patentu: ZpUsob vyroby piva a napoje na bazi piva mo-
difikovaného ovocnym a/nebo zeleninovym koncentratem spociva
v tom, Ze po vystirce, pfi rmutovani, béhem chmelovaru nebo po jeho
skonceni se do mladiny pro vyrobu piva svétlého, tmavého, polotma-
vého nebo piva pSeni¢ného, pfipadné jejich smési, pfida ovocny a/
nebo zeleninovy koncentrat, pfiéemz tento koncentrat mize byt ve
formé zahusténého ovocného a/nebo zeleninového mostu — Stavy,
marmelady — dzemu, pfipadné i suSené ovocné a/nebo zeleninové
slozky.

Tomas Bata University in Zlin filed its patent application Process
for producing beer modified by fruit and/or vegetable concentrate, in
2008, it means in the same time when fruit and vegetable beers star-
ted to be delivered in the Czech market. The relevant Czech patent
No. 305259 has been granted on 29. 05. 2015. Link: http://spisy.upv.
cz/Patents/FullDocuments/305/305259.pdf

Abstract: The process for producing beer and a beer-based be-
verage modified by fruit and/or vegetable concentrate of the present
invention, is characterized in that during and after mashing, during
hop boiling or after finish thereof, a fruit and/or vegetable concentrate
is added into the beer wort intended for the preparation of lager beer
or dark beer or semi-dark beer or wheat beer or mixtures thereof,
wherein the concentrate can be in the form of a thickened fruit and/or
vegetable must — juice, marmalade-jam optionally even dry fruit and/
or vegetable component.

Bakalarské prace absolventi studijniho oboru ,,Biochemie a biotechnologie*
a ,,Biotechnologie 1éCiv* obhajené na Fakulté potravinarské a biochemické
technologie VSCHT Praha v akademickém roce 2014/2015

The Bachelor Theses of students graduating from Master’s Degree Programmes
“Biotechnology” and “Pharmaceutical Biotechnology*, Faculty of Food and

Biochemical Technolog
Academic Year 2014/2015

prof. Ing. Jan Masak, CSc., Ustav biotechnologie, VSCHT Praha

V akademickém roce 2014/2015 byly na Ustavg biotechnologie
Fakulty potravinarské a biochemické technologie VSCHT Praha ob-
hajeny Bakalarské prace posluchaéu studijnich oborl ,Biochemie
a biotechnologie“ a ,Biotechnologie 1é¢iv“. Posluchaci v souladu se
statutem VSCHT Praha a FPBT soudasné slozili Statni zavéredné
zkousky ovéfujici znalosti v tématickych okruzich: Chemické disci-
pliny, Biologické a potravinafské discipliny, Oborové discipliny a Bio-
logické a inzenyrskérské discipliny. Statni zkousku uspésné slozilo
a bakalarskou praci obhajilo 25 studentt 3. ro¢niku.

Nasledujici pfehled obhajenych bakalafskych praci uvadi jméno
bakalare, nazev bakalarské prace v Ceském a anglickém jazyce
a jméno vedouciho bakalafské prace s pracovistém, kde byla baka-
lafska prace vypracovana.

Obhajoba konana dne 25. 6. 2015
Biochemie a biotechnologie

David Bandy: Vliv saturace oxidem uhli¢itym na primarni prepé-
fiovani piva / The influence of saturation by carbon dioxide on
primary beer gushing (doc. Ing. Tomas Branyik, Ph.D., UB VSCHT
Praha)

Jana Dolezalova: Stilbeny jako regulatory ethanolového stresu
mikrobialnich bunék / Stilbenes as ethanol stress regulators in
microbial cells (Ing. Irena Kolouchové, Ph.D., UB VSCHT Praha)

Hana KlimSova: Aplikace geneticky upravenych organismu v pi-
vovarstvi / Application of genetically modified organisms in bre-
wing (prof. Ing. Pavel Dostalek, CSc., UB VSCHT Praha)

KryStov Macaj: Zobrazovaci techniky pro studium biofilmu
vlaknitych mikroorganismtl / Imaging techniques enabling to
study biofilm of filamentous microorganisms (prof. Ing. Jan Ma-
sak, CSc., UB VSCHT Praha)

, University of chemistry and Technolog

, Prague, in

Marcela Novéakova: Nanoéastice v biotechnologiich / Nanopar-
ticles in biotechnology (prof. Ing. Alena Cejkova, CSc., UB VSCHT
Praha)

Jifi Novotny: I1zolace celulolytickych bakterii z pfirodniho materi-
alu / Isolation of cellulolytic bacteria from natural material (doc.
Dr. Ing. Petra Patakova, UB VSCHT Praha)

Zora Pechacova: Struktura bunéénych obalGi bakterii rodu
Clostridium / Cell envelope structure of Clostridium genus (Ing.
Barbora Branska, Ph.D., UB VSCHT Praha)

Ludék Plot: Moderni postupy pro rychlou provozni kontrolu v pi-
vovarech / Modern methods for the rapid operational control in
brewing (Ing. Lukas Jelinek, Ph.D., UB VSCHT Praha)

Jakub Ruffer: Charakterizace rhamnolipidovych surfaktantd /
Characterization of rhamnolipid surfactants (Ing. Olga Schreibe-
rova, Ph.D., UB VSCHT Praha)

Bara Senkarginova: Vyuziti kvasinek Saccharomyces boulardiive
vyrobé nizkoalkoholickych piv / Application of yeast Saccharo-
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