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27th Brewing and Malting Days — abstracts of lectures

HISTORIE PIVOVARU ZUBR, HOLBA A LITOVEL
THE HISTORY OF BREWERIES ZUBR, HOLBA AND
LITOVEL

(Miroslav Koutek, PMS, a. s., Pivovar Litovel, a. s.)

Prednaska predstavuje pivovary Zubr, Holba a Litovel, které jsou
partnery leto$nich Pivovarsko-sladarskych dn(, z hlediska jejich his-
torického vyvoje. Jednotlivé pivovary jsou zde kratce predstaveny
v obdobi jejich samostatného a odliSného vzniku az po obdobi
po 2. svétové valce, kdy dochazelo k jejich propojeni. Dale struéné
ukazuije jejich vyvoj az po soucasnost.

In the paper the breweries Zubr, Holba and Litovel which are the
official partners of this year”s brewing and malting professional pres-
entation days are shown from their historical point of view. The his-
tory of the above mentioned breweries is briefly outlined and the
particular attention is paid to their establishment under specific and
different conditions including the period of their development after
the WW 2 when their merger started.

Finally the paper deals with the breweries latest development up to
the present.

SBIRKA PIVOVARSKYCH KVASINEK VUPS - PRIBEH
STARY 100 LET

COLLECTION OF BREWER’S YEAST OF RIBM — 100
YEARS OLD STORY

(Dagmar Matoulkova, Petra Kubizniakova, Karel Kosat, VUPS, a. s.)

Sbirka pivovarskych kvasinek Vyzkumného Ustavu pivovarského
a sladafského, a.s. vznikla oficialné v roce 1946 jako soucéast sbirky
kvasinek a kvasinkovitych mikroorganizm( pod vedenim Dr. Kocko-
vé-Kratochvilové. Ve skute€nosti ale probihalo shromazdovani
kvasnych kmenl na Vyzkumném Ustavu jiz mnohem dfive, jak je
dolozeno napf. v Pivovarskych listech ze za¢atku 20. stoleti. V pfi-
spévku bude prezentovana historie pouzivani Cistych kultur pivovar-
skych kvasinek na tzemi Ceské republiky, zaloZeni a rozsifovani
Sbirky pivovarskych kvasinek a sou¢asné zplsoby uchovavani kva-
sinek metodou kryoprezervace.

Collection of Brewer’s Yeast of the Research Institute of Brewing
and Malting, PLC was established in 1946 as part of the Collection of
Yeasts and Yeast-like Microorganisms founded by Dr. Kockova-Kra-
tochvilova. However, the collection of brewer’s yeast cultures in the
Research Institute has started much more earlier as is documented
e.g. in Pivovarskeé listy bulletin from the beginning of the 20th centu-
ry. The history of the use of pure brewer’s yeast cultures in the region
of the Czech Republic, establishment and extension of the RIBM
Collection, and current techniques of yeast maintenance by cryo-
preservation will be presented.

TESTOVANI TESNOSTI OBALU PROTI PRUNIKU KYSLIKU
TESTING THE TIGHTNESS OF PACKAGING AGAINST
OXYGEN PENETRATION

(Petr Kosin, Jan Savel, Adam Broz, Budg&jovicky Budvar, a. s.)

Pivo, bezedna studna pro kyslik. Neustale redukuje dal$i a dalSi
molekuly, a¢ ztratou elektrond rezavi, ztraci vini a kali se. Jak uza-
viit hranice obalu? Dvojitym Svem plechovky; korunky lahvi necha-
vaji plnit hrdlo dal$imi pfivaly molekul kysliku. Tésnost korunky lze
zmeéfit velice snadno, rovnovaznym obsahem kysliku v hrdle, ktery je
po Case staly. Novy kyslik pfichazi, stary kyslik odchazi, ale rovno-
vazny tok trvd; fizeny hladem piva a hlavné tésnosti hranice.

Beer as bottomless well can consume an unlimited amount of oxy-
gen. It continually reduces other and another molecule of oxygen
which is accompanied with beer sensory changes and haze forma-
tion. A double seam of can blocks oxygen input but in the case of
crown oxygen penetrates through the plastic seal. The crown s tight-

ness can be measured easily by an equilibrium oxygen concentra-
tion in the bottle neck that is reached after some time. The new oxy-
gen enters and previous one is consumed which provides continuous
oxygen flow which depends on beer reducing ability and crown tight-
ness.

NOVE ODRUDY A PERSPEKTIVNI GENOTYPY CHMELE
NEW VARIETIES AND PERSPECTIVE GENOTYPES OF
HOPS

(Vladimir Nesvadba, Jitka Charvatova, Lucie Stefanova, Chmelafsky
institut, s. r. 0., Zatec)

Slechténi chmele v Ceské republice je dlouhodob& zaméfeno
na aromatické a horké chmele. V poslednich letech se dafi ziskavat
i nové genotypy se specifickou viini. V roce 2017 byly registrovany
dvé nové Ceské odridy Gaia a Boomerang. V registracnich zkous-
kach jsou genotypy 5193 a 5164. Nova generace genotypll se spe-
cifickou vlni se vyznacuje Sirokou variabilitou jednotlivych typt vani
chmele.

Hop breeding in Czech Republic has been aimed at aroma and
bitter hops for a long time. Recently, we have managed to get some
new genotypes with a specific flavour. In 2017 Gaia and Boomerang
have been released. New genotypes 5193 and 5164 have been sub-
mitted to registration process. New generation of flavour hops is
typical by the wide variability of the various types of hop aroma.

STUDIUM OBSAHU FLAVONOIDU o

A PRENYLFLAVONOIDU V CESKYCH ODRUDACH
CHMELE

STUDY OF THE CONTENT OF FLAVONOIDS AND

PRENYLFLAVONOIDS IN CZECH HOP VARIETIES

(Alexandr Mikyska, Martin Dugek, Marie Jurkova, VUPS, a. s.)

Chmel je zdrojem fady polyfenolovych latek vyznamnych z hledis-
ka pivovarského i zdravotni prosp&snosti. Rada z nich jsou antioxi-
danty s preventivnim u¢inkem na civiliza¢ni choroby, kardiovaskular-
ni a nadorova onemocnéni. V pfispévku je shrnuto pétileté sledovani
flavonoid( a prenylflavonoidd u ¢eskych odrid chmele. Obsah a slo-
Zeni polyfenolovych latek je sice odrlidové specifické, ale vyznamné
zavisi i na roéniku sklizné a dal$ich faktorech. Obsah polyfenolu si-
tuovanych v hmoté hlavky pfitom nekoresponduje s obsahem alfa
kyselin a vzajemny pomér silné zavisi na ro¢niku, coz se projevi
na mnozstvi polyfenoll ve chmeleni.

Hops is a source of a number of polyphenol substances important
in terms of both brewery and health benefits. Many of these are anti-
oxidants with a preventative effect on life-style diseases, cardiovas-
cular and cancer diseases. The contribution summarizes the five-
year monitoring of flavonoids and prenylflavonoids in Czech hop
varieties. The content and composition of polyphenols is varietal-
specific, but it also significantly depends on harvest year and other
factors. The content of polyphenols located in the mass of hop cone
does not correspond with the contents of alpha acids thus mutual
ratio strongly depends on the year crop which affects the amount of
polyphenols in the hopping dose.

STANOVENI HORKYCH LATEK V CHMELU - VLIV
ROCNIKU A STARI CHMELE
DETERMINATION OF BITTER SUBSTANCES IN HOPS -

EFFECT OF VINTAGE AND AGING OF HOPS

(Karel Krofta, Alexandr MikySka*, Marie Jurkova*, Lenka Mravcova,
Petra Vondrackova, Chmelarsky institut, s. r. 0., Zatec, *“VUPS, a. s.)

Prace je zamérena na vzajemné porovnani ¢tyf metod stanoveni
alfa kyselin ve chmelu (EBC 7.4, EBC 7.5, CSN a EBC 7.7) a jejich
aplikaci pfi hodnoceni chmele skladovaného za riiznych podminek.
Dale jsou diskutovany vysledky porovnani prognézovanych a sku-
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te¢nych hodnot alfa kyselin v dlouhodobém sledovani sklizni tfi Ces-
kych odriid chmele. Nejvétsi rozdily byly zjistény mezi metodami
EBC 7.5 (KH) a EBC 7.7 (HPLC), prva dava systematicky vyssi vy-
sledky a rozdil exponencialné stoupa s hodnotou indexu skladovani
chmele (HSI), u ¢erstvych chmell je rozdil 10 — 15% rel., u starSich
chmel( s HSI 0,6 - 0,7 je rozdil 25 — 45 % rel. Pfedskliziiova progné-
za i skliznovy odhad alfa kyselin v Zateckém poloraném Cervenaku
jsou v dobré shodé se skute¢nosti (kr = 0,93; kr = 0,95), totéz plati
i pro relaci skliziiového odhadu a skute¢nosti odriid Sladek a Premi-
ant (kr = 0,93; kr = 0,97).

Our study is focused on mutual comparison of four methods of
determination of alpha acids in hops (EBC 7.4, EBC 7.5, CSN and
EBC 7.7) and their application in evaluation of hops stored under
different conditions. Furthermore, the results of the comparison of
predicted and actual alpha acid values in the long-term monitoring of
harvesting of three Czech hop varieties are discussed. The largest
differences were found between the EBC 7.5 (CH) and EBC 7.7
(HPLC) methods; the first method gives systematically higher results
and the difference exponentially increases with the hop storage in-
dex (HIS) value. The difference in HIS in fresh hops is 10—-15% rel.
while the difference in older hops with HSI 0.6 — 0.7 is 25 — 45% rel.
Pre-harvest prognosis and harvest estimate of alpha acids in the
Saaz variety are in good agreement with the facts (kr = 0.93, kr =
0.95) and the same holds for the harvest estimation relation and the
reality of the varieties Sladek and Premiant (kr = 0.93; kr = 0.97).

VOLNY AMINODUSIK VE SLADINE SLADOVNICKYCH
ODRUD JECMENE ZKOUSENYCH V CESKE REPUBLICE
FREE AMINO NITROGEN IN WORT FROM MALTING
VARIETIES OF BARLEY TESTED IN THE CZECH
REPUBLIC

(Vratislav Psota, VUPS, a. s.)

Vliv odrGdy na obsah volného aminodusiku (FAN) ve sladiné byl
sledovan na souboru 24 odrid péstovanych, kazdy rok na 4 riznych
stanovistich po dobu tfi let. FAN byl stanoven metodou EBC 4.10.
Nejvyssi primérny obsah FAN vykazala odrida KWS Amadora (193
mg.I'"). Obsah FAN byl nejvice ovlivnén roénikem (24 %), nasledné
stanovistém (15%) a nejméné odriidou (12 %). Nizky obsah FAN
vykazovalo necelych 50% vzork(, stfedni obsah FAN mélo néco
malo pres 40 % vzorkd a vysoky obsah FAN mélo 12 % vzork(.

The effect of the variety on the free nitrogen (FAN ) content in wort
was studied in the set of 24 varieties grown at four different sites
each year for a period of three years. FAN was determined by the
EBC 4.10 method. The highest average FAN was exhibited by the
variety KWS Amadora (193 mg.I'"). The content of free nitrogen was
mostly affected by the year (24 %), followed by the site, (15 %); the
effect of the variety was the lowest (12 %). Nearly 50 % of the sam-
ples exhibited low FAN malt, slightly over 40% of samples had me-
dium FAN malt and 12 % of the samples exhibited high FAN malt.

PROCESNIi KONTAMINANT 3-MPCD VE SLADU?
PROCESS CONTAMINANT 3-MPCD IN MALT?

(Zdenék Svoboda, Renata Mikulikova, VUPS, a. s.)

Sloucenina 3-MCPD (3-chlorpropan-1,2-diol) je procesni kontami-
nant vznikajici pfi zpracovani potravin, pfedevsim pfi hydrolyze bil-
kovin. Tato latka se muze vyskytovat v fadé dal$ich potravin vyrobe-
nych bez hydrolyzy, napf. v tepelné upravenych ceredliich (sladu,
pecivu). Jako prekurzory vzniku 3-MCPD se zde pravdépodobné
uplatriuji endogenni lipidy obilovin a chloridové ionty. 3-MCPD je kla-
sifikovan jako mozny lidsky karcinogen, pro ktery byl stanoven tole-
rovatelny denni pfijem (TDI) ve vySi 2 pg/kg télesné hmotnosti. Ob-
sah 3-MCPD byl sledovan v rliznych druzich sladu. Analyza obsahu
3-MCPD ve vzorcich sladu byla provedena metodou plynové chro-
matografie s hmotnostnim detektorem. Mez stanoveni obsahu
3-MCPD v analyzovanych vzorcich sladu byla 10 mg/kg. Kombino-
vana standardni nejistota metody byla 13 %.

3-MCPD (3-chlorpropane-1,2-diol) is a process contaminant
formed during food processing, namely protein hydrolysis. This com-
pound can also occur in a number of other foods produced without
hydrolysis, for example heat treated cereals (malt, bakery products).
Endogenous cereal lipids and chloride ions are recognized precur-

sors of 3-MCPD. 3-MCPD is classified as a possible human carcino-
gen for which a tolerable daily intake (TDI) of 2 pg/kg body weight
has been established. 3-MCPD content was studied in various kinds
of malt. Analysis of 3-MCPD content in malt samples was conducted
using the method of gas chromatography with a mass detector. The
limit of detection of the 3-MCPD content in the analyzed malt sam-
ples was 10 mg.kg'. The combined standard uncertainty of the
method was 13%.

PIVOVARSKA MIKROBIOLOGIE - MLECNE BAKTERIE

A KULTIVACNI METODY JEJICH DETEKCE -
SROVNAVACI STUDIE Iil

BREWING MICROBIOLOGY - LACTIC ACID BACTERIA
AND CULTIVATION METHODS FOR THEIR DETECTION —
COMPARATIVE STUDY Il

(Petra Kubizniakova, Dagmar Matoulkova, VUPS, a. s.)

Pro ucely detekce mlénych bakterii v pivu byla vyvinuta cela rada
kultivaénich metod. U vybranych kmenl Lactobacillus a Pedioco-
ccus byla testovana schopnost jejich rlstu na kultivaénich pldach
po pfedchozi inkubaci bakterii v pivu. Bakterie byly adaptovany
na rast v pivu v tekuté MRS se zvySujicim se pfidavkem piva (0, 25,
50 a 75% obj.). V prispévku jsou prezentovany a diskutovany vy-
sledky a vyhodnocena je realna vyuZitelnost ptd v provoznich labo-
ratofich z hlediska prikazu pfitomnosti mlécnych bakterii ve vzorku
a laboratorni praxe.

Various cultivation methods were developed for determining lactic
acid bacteria in beer. We tested some of the culture media using
selected strains of genera Lactobacillus and Pediococcus after their
previous growth in beer. Strains were adapted for the growth in beer
by the inoculation in MRS broth containing increasing concentrations
of beer (0, 25, 50 and 75 % v/v). The results of the study will be pre-
sented, the real usefulness of the media for detection of lactic acid
bacteria in brewery plant laboratory will be evaluated.

MIKROBIOLOGIE VYCEPNICH ZARIZENi
MICROBIOLOGY OF BEER DISPENSE SYSTEMS

(Dagmar Matoulkové, Petra Kubizniakova, VUPS, a. s.)

Mikrobiologicka kvalita piva sudového v restauracnich zarizenich
je dana kvalitou piva jako takového a soucasné hygienickymi pod-
minkami samotného restauraéniho zafizeni. Pivni vyCep je otevieny
systém, z néhoz se do pivniho vedeni prostfednictvim zejména vy-
¢epnich kohoutl muze dostavat rozmanita mikrobialni kontaminace.
V pfispévku budou prezentovany faktory ovliviiujici hygienicky stav
pivniho vedeni (Cetnost sanitace, zplsob provadéni sanitace, délka
pivniho vedeni, druh ¢epovaného piva, pfipadné jinych napojl, atd.)
a tim i kvalitu €epovaného piva.

The microbiological quality of draught beer in restaurants corre-
sponds to the quality of beer when leaving the brewery and at the
same time it is affected by the hygienic conditions in the restaurant.
The beer dispensing system is an open system, the main source of
various microbial contamination is represented by beer tap. Factors
affecting hygienic state of the beer dispense system (frequency of
sanitation, sanitation technique, beer dispense lenght, type of beer
on tap, other beverages, etc) and thus the quality of draught beer will
be presented.

SENZORICKE STARNUTI PIVA A METODA PRO JEHO
RYCHLE, MOBILNI A OBJEKTIVNI STANOVENI
SENSORY AGING OF BEER AND METHOD FOR ITS
RAPID, MOBILE AND OBJECTIVE DETERMINATION

(Toméas Vrzal, VUPS, a. s., Katedra analytické chemie, Pfirodoveé-
decka fakulta Univerzity Karlovy, Jana OlSovska, VUPS, a. s.)

Senzorické starnuti piva je problém, ktery vyrazné snizuje senzo-
rickou kvalitu piva a muze mit neblahy vliv na vnimani dané znacky
piva spotfebitelem. Starnuti piva urychluji nevhodné skladovaci pod-
minky, zejména vyS$Si teplota, nez doporucuje vyrobce. Obdobny
problém muze nastat také pfi dlouhém transportu piva v horkych let-
nich mésicich bez moznosti chlazeni. Kromé& podminek skladovani
ovliviiuje senzorické starnuti skladba vstupnich surovin a technolo-
gie pouzita pfi vyrobé. Na starnuti piva a zméné jeho organoleptické-
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ho charakteru se podileji zejména furan-2-karbaldehydy, a to pfede-
v§im furan-2-karbaldehyd a 5-(hydroxymethyl)furan-2-karbaldehyd,
které jsou produkty Maillardovy reakce. Jejich koncentrace v pivu je
umeérna senzorickému poskozeni piva vlivem tepelného zatizeni pfi
nevhodnych podminkach transportu a skladovani. Tyto latky Ize
v pivu kvantifikovat pomoci analytické instrumentalni metody, a to
pomoci plynové a kapalinové chromatografie. Senzorickou kvalitu
Ize kontrolovat pomoci dobfe proskoleného senzorického panelu od-
bornych posuzovatell. Tyto metody v§ak neumozniuji kontrolu pfimo
v terénu, napf. ve skladu, obchodni siti nebo restauraci, kdy odbér
vzorku a jeho transport do laboratofe mize mit vliv na konec¢ny vy-
sledek. Navic tyto metody vyzaduji obsluhu odborného pracovnika
a relativné dlouhy €as pro jejich zpracovani. Proto byla navrzena
a vyvinuta rychla, mobilni, levna a na obsluhu a vybaveni nenaro¢na
metoda pro in situ objektivni ur€eni intenzity staré chuti piva. Tato
metoda je zaloZena na barevné reakci furan-2-karbaldehydd, jejiz
intenzita je reflektometricky kvantifikovana a naslednym algoritmem,
specifickym pro dany typ piva, pfevedena na stupern senzorického
poskozeni na Skale 0 az 4. Metoda je pouzitelna pro vSechny typy
piv, s vyjimkou piv tmavych, a pro terénni i laboratorni U¢ely a posky-
tuje vysledky srovnatelné s laboratorni analyzou kapalinovou chro-
matografii i s vysledky senzorické analyzy.

Sensory aging of beer is a problem that greatly reduces the sen-
sory quality of beer and can have an undue influence on consumer
perception of the beer brand. Aging of beer is speeded up by unsuit-
able storage conditions, especially a higher temperature than recom-
mended by the manufacturer. A similar problem can also occur with
long beer transport in hot summer months without the possibility of
cooling. In addition to storage conditions, sensory aging is affected
by the composition of feedstock and the technology used in produc-
tion. Furan-2-carbaldehydes, especially furan-2-carbaldehyde and
5- (hydroxymethyl) furan-2-carbaldehyde, which are the products of
the Maillard reaction, predominantly contribute to the aging of beer
and changes in its organoleptic character. Their concentration in
beer is proportional to sensory damage to beer due to thermal load
under unsuitable conditions of transport and storage. These sub-
stances can be quantified in beer by an analytical instrumental meth-
od i.e. gas and liquid chromatography. Sensory quality can be con-
trolled by a well-trained sensory panel of expert judges. However,
these methods do not allow field control, such as in a warehouse, in
a commercial network, or a restaurant where sampling and transport
to the laboratory may affect the final result. Additionally, these meth-
ods require a skilled worker and a relatively long time to process the
data. Therefore, a fast, mobile, cost-effective and inexpensive meth-
od was designed and developed for in situ objective determination of
the intensity of the old taste of beer. This method is based on the
color reaction of furan-2-carbaldehydes, the intensity of which is re-
flectometrically evaluated and an algorithm specific for the given type
of beer is converted to a degree of sensory damage on a scale of 0
to 4. The method is applicable to all types of beers except for dark
beer, is useful for both field and laboratory purposes and provides
results comparable to laboratory analysis by liquid chromatography
and to results of sensory analysis.

HETEROCYKLY A JEJICH OSUD PRI VYROBE PIVA
HETEROCYCLES AND THEIR FATE DURING BREWING
PROCESS

(Karel Stérba, Jana Olsovska, Tomas Vrzal, Jifi Culik, Pavel Cejka,
Martin Slaby, VUPS, a. s.)

Zatimco cela fada nejrliznéjSich v pivu obsaZenych latek jiz byla
sledovana jak z hlediska vlivu na senzoricky profil piva, tak i z hledis-
ka jejich obsahli a zmén béhem vyroby, heterocyklické slou¢eniny
zlistavaly po dlouha léta stranou hlavniho zajmu a nebyla jim dosud
vénovana patficna pozornost, ackoliv vznikaji b&€hem vyroby sladu
a piva jako jeden z produktd Maillardovych reakci a mohou se v chu-
ti a vani finalniho vyrobku projevit napf. nasladlym, ¢okoladovym
nebo pfipalenym aroma. Tento senzoricky vliv ovliviuji nejen pouzité
suroviny, ale také technologie vyroby (pouZiti HGB). Béhem kvaseni
a lezeni klesa obsah nékterych dusikatych heterocykll a naopak ob-
sah nékterych kyslikatych heterocykll vzrista a jejich vysledny profil
je odlisny podle typu vyrobeného piva.

A lot of various substances presented in beer were monitored both
in terms of their influence on the sensory profile of beer and their
content and changes during the beer production. Unfortunately, het-

erocyclic compounds remained out of the main focus of interest for
a long time and they have not yet recieved appropriate attention al-
though they are formed during malting and brewing process as one
of the Maillard reaction products and can influence the beer flavor
e.g. by sweety, chocolate or burnt aroma. This sensory effect affects
not only raw materials used but also the brewing technology (use of
HGB). During fermentation and maturation, the concentration of
some nitrogenous heterocycles decreases and the content of some
oxygen containing heterocycles increases. The final profile of hetero-
cycles varies according to the produced beer type.

REZIDUA PESTICIDU V PIVU - EXISTUJI RIZIKA?
PESTICIDE RESIDUES IN BEER — ARE THERE RISKS?

(Martin Dugek, VUPS, a. s.)

V roce 2016 byla v prazské laboratofi VUPS vyvinuta metoda pro
stanoveni rezidui pesticidll v chmelu zalozend na QUEChERS ex-
trakénim postupu v kombinaci s precisténim extraktu pomoci disper-
snim SPE. Tato metoda je primarné vyuzivana pro sledovani obsahu
pesticid(i ve chmelu sklizeném na tizemi Ceské republiky. Souéasné
s analyzou pesticidd ve vzorcich chmele, jako kli¢ové suroviny, by
obsah pesticidi mél byt také sledovan v pivu, jakoZto finalnim pro-
duktu. V nasem experimentu jsme se proto zaméfili na stanoveni
obsahu rezidui pesticidl v reprezentativnim souboru domécich a za-
hrani¢nich piv. Soubor vzorkd obsahoval i stéle popularnéjsi special-
ni piva z minipivovarL"J Pro vlastm’ stanovem’ byla upravena metoda
analyty. Vysledna data celého monitoringu pesticidll jsou prezento-
vana jako srovnani s jinymi komoditami, a to zejména pro prokazani
relevance nalezenych koncentraci.

In 2016 we developed a method for the analysis of pesticide resi-
dues in hops using sample preparation procedure based on QUECh-
ERS approach in combination with dispersive solid phase extraction
(dSPE) cleanup. The method is primary applied for the monitoring
pesticide residues in hops samples harvested in Czech Republic.
Hand in hand with the analysis of hops as key ingredient, the pesticide
residues in beer should also be monitored. Therefore, in our set of
experiments we focused on pesticide residue analysis in various beer
samples. Our attention focused on modification of clean-up strategy of
QUEChERS extract to achieve as low detection limit as possible. We
probed currently popular crafted beers for pesticide residues and the
resulting data from monitoring pesticide residues in beer were com-
pared to other food matrices to demonstrate their relevance.

PREPENOVANI PIVA — JEHO PRICINY
BEER GUSHING - ITS CAUSES

(Sylva Bélakova, VUPS, a. s.)

Gushing je negativni jev, ktery je pozorovany u mnoha sycenych
napojl jako je pivo, kdy pfi otevieni obalu dojde k masivnimu pfepé-
néni napoje. Podstatou gushingu je nahla pfeména oxidu uhli¢itého
rozpusténého v napoji na plyn. Gushing nastava az po dosazeni do-
state¢ného stupné pfesyceni roztoku oxidem uhli€itym, pfi¢emz spo-
lu s CO, je z lahve vynaseno i pivo. Povaha gushingu je mnohofak-
torova. Nejcastéji se vyskytuje po teplych a vihkych létech, coz je
Uzce spjato s napadenim sladovnického jeémene plisnémi. Infekce
jeémene vlaknitymi houbami miize vést k riznym kvalitativnim zmé-
nam zrna jeémene. Plisné vyluCuji jako souéast svého primarniho
metabolismu tzv. hydrofobiny, které jsou jednou z pficin pfepénovani
piva. Sekundarnim metabolitem plisni produkujicich hydrofobiny
mohou byt mykotoxiny. Gushing piva mize pro spotfebitele byt upo-
zornénim na pfitomnost nékterych mykotoxin(i. Pocetné faktory, kte-
ré jsou zodpoveédné za sklon piva k pfepénovani, nelze jednoduse
zredukovat na prosté pfi¢iny a dusledky. Je nutné zkoumat tento jev
komplexné (v souvislostech) z pohledu mikrobiologického, chemic-
kého i technologického a zaméfit se pfedevS§im na proces vyroby
sladu a piva v realnych podminkach sladoven a pivovard.

Gushing is a negative phenomenon which is observed in many
carbonated beverages, such as beer, when directly after opening of
the container beverage massively overfoams. The principle of gush-
ing is a sudden conversion of carbon dioxide dissolved in beverage
to gas. Gushing occurs when a sufficient degree of carbon dioxide is
reached, and together with CO,, beer comes out. The nature of
gushing is multi-factorial. Most commonly it occurs after hot and hu-
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mid years, this is closely related to infestation of malting barley with
molds. Infections of barley with filamentous fungi can lead to various
qualitative changes of barley grain. As a part of primary metabolism,
molds secret so-called hydrophobins, one of the causes of beer
gushing. The secondary metabolite of the hydrophobin-producing
molds can be mycotoxins. Gushing of beer can alert consumers to
the presence of some mycotoxins. The numerous factors that are
responsible for the propensity of beer to overfoaming cannot be just
reduced to simple causes and consequences. This phenomenon
must be investigated in a complex way, from a microbiological,
chemical and technological point of view focusing mainly on the pro-
cess of malt and beer production under the real conditions of malt
houses and breweries.

APLIKACE PASTERACE PRO ZVYSENIi TRVANLIVOSTI
NEFILTROVANEHO PIVA

APPLICATION OF PASTEURIZATION TO INCREASE THE
SHELF LIFE OF UNFILTERED BEER

(Pavel Dostalek, Filip Korda, Jakub Ne$por, Marcel Karabin, Ales
Potésil*, Vaclav Potésil (VSCHT Praha, *Pivo Praha, s. r. 0.)

V poslednich letech do$lo k masivnimu nardstu po¢tu minipivova-
rl, jenz vyvolal zvySeny zdajem konzumentl o nefiltrované pivo,
na ktery byla nucena zareagovat rovnéz vétsina renomovanych ¢es-
kych pivovarud. Z dlivodu transportu nefiltrovaného piva mimo misto
vyroby a jeho mnohdy zna¢nou mikrobiologickou nestabilitu je nutné
nalézt snadnou a spolehlivou metodu stabilizace. Cilem této prace
bylo ovéfit u€innost pratokového pastera¢niho zafizeni v provozu
malého pivovaru na nefiltrované pivo a prokazat jeho pozitivni pfinos
po dobu minimalné &tyf mésicl. Po aplikaci 40 a 80 pasteracnich
jednotek (PJ) na €erstvé nefiltrované pivo a na totozné pivo s pfidav-
kem bézné pivovarské bakterialni kontaminace mikrobiologicky roz-
bor prokazal absolutni mikrobistatickou G€innost obou pastera¢nich
davek. Pozitivni stabiliza¢ni vliv, zejména 40 PJ, byl béhem &tyfmé-
siéniho skladovani potvrzen snizenou tendenci piva k poklesu barvy
a horkosti jakoz i k nardstu poméru vyssich alkoholl k esterdm. Sta-
biliza¢ni vliv 40 PJ byl prokazan metodami senzorické analyzy se
statistickym vyhodnocenim. Po aplikaci 40 PJ byla metodou ESR
prokazana maximalni antioxidacni kapacita bez nartstu obsahu ra-
dikalovych slozek po dobu minimalné ¢ty mésica. Tato prace rovnéz
prokazala, Ze pritokovou pasteraci nedochazi ke znatelnému po-
Skozeni kvasni¢nych bunék, pouze k reorganizaci cytoskeletu, za-
mezeni moznosti mnozeni a trvalému utlumeni biochemickych po-
chodll s pozitivnim pfinosem pro charakter piva.

In recent years there has been a large increase in the number of
craft breweries, leading to increasing consumer interest in non-fil-
tered beer. This has forced a majority of renowned Czech breweries
to respond. However, problems with transport of non-filtered beer
outside of the production site and its microbiological instability re-
quire the development of new methods. The aim of this work was to
verify the effectiveness of flash pasteurisation on non-filtered beer in
a small brewery operation and to analyse its effectiveness for at least
four months. After the application of either 40 or 80 pasteurization
units (PU) to fresh non-filtered beer, and to identical beer with added
bacterial contaminants, microbiological analysis showed a complete
microbiostatic effect. The positive stabilizing effect, in particular with
40 PU, compared with controls, was confirmed by small changes in
colour intensity and bitterness, as well as a decrease in the ratio of
higher alcohols to esters during four-months of storage. Stabilization
with 40 PU was confirmed by sensory analysis and statistical evalu-
ation. After application 40 PU, antioxidant capacity and levels of free
radicals were maintained for at least four months. This work also
shows that flash pasteurization caused a reorganization of the yeast
cytoskeleton, preventing budding and permanently suppressing
yeast biochemical processes; this had a positive effect on the char-
acter of the beer.

NOVINKY V OBLASTI VYZKUMU PIVNi PENY
THE NEWS IN BEER FOAM RESEARCH

(Tomas Branyik, Petr Ko$in*, Jan Savel*, Michaela Postulkova, Ka-
mila Zitkova, Jakub VICek, Filip Ulmann, VSCHT Praha, *Budéjovic-
ky Budvar, n. p., Ceské Budéjovice)

Tato prezentace se bude vénovat vyzkumu pivni pény, ktery byl
v poslednich dvou letech realizovdn na VSCHT Praha. Zaméfi se

na vyvoj standardu modelové pény obsahujici kyselinu linolovou,
jako slouceninu negativné pusobici na pénu, ktera byla statisticky
vyznamna pro stabilitu pény a pro interakci s jednotlivymi slozkami
piva. V praci byl zkouman vliv jednotlivych polyfenold, jez se v pivu
bézné vyskytuji, na stabilitu pivni pény. Vliv vSech testovanych latek
byl nejprve studovan v modelovém pivu, a nasledné byly ziskané po-
znatky ovéreny také na vzorcich realného piva.

Cilem dalSiho vyzkumného tématu bylo ovéfeni technologicky
a ekonomicky proveditelné metody stabilizace pivni pény pomoci
sorpce. Byly testovany stabiliza¢ni Gc¢inky rliznych materiala na pivni
pénu. Nejslibnéji sorbenty (aktivni uhli, Florisil a polytetrafluorethy-
len) byly G¢inné pfi nizkych davkach a kratkych dobach kontaktu
a nemély vliv na barvu, horkost nebo senzoricky charakter piva.

This presentation will report on research of beer foam, which has
been pursued at UCT Prague in the last two years. It will focus on
development of model foam standard containing linoleic acid, as
a foam-negative compound, which was shown to be statistically im-
portant for foam stability and for interactions with individual beer
components. The effect of individual beer polyphenols on beer foam
stability was studied. The effect of all test substances was first stud-
ied in model beer, and the findings were then verified on real beer
samples.

The aim of another research topic was to validate a technologi-
cally and economically feasible method for stabilizing beer foam us-
ing sorption. Various materials were tested for their foam stabilizing
effects. The most promising sorbents (activated carbon, Florisil, and
polytetrafluoroethylene) were effective at low doses and short con-
tact times, and did not affect the color, bitterness or sensory profile of
the beer.

ODHORCENY CHMELOVY MATERIAL BOHATY
NA XANTHOHUMOL JAKO STABILIZATOR PIVNI PENY
SPENT HOP MATERIAL RICH IN XANTHOHUMOL AS
A BEER FOAM STABILIZER

(Vojtéch Hanko, Jakub Ne$por, Marcel Karabin, Lukas Jelinek, Pa-
vel Dostalek, VSCHT Praha)

Jednim ze znak(l hodnocenych spotfebitelem jesté pred samot-
nou konzumaci piva jsou vlastnosti pivni pény. Zplisobu, kterymi Ize
jeji vzhled a stabilitu zlepsit, je vSak velmi omezené mnoZzstvi.
V dnesni dobé jsou pro ucely zvySeni stability pivni pény nejCastéji
pouzivany redukované iso-a-hofké kyseliny, jejichz pouziti v8ak
v nékterych statech narazi na legislativni pfekazky a navic maze mit
negativni dopad na organoleptické vlastnosti vyrobku (nepfirozené
zmény jeji struktury) a tedy i na vnimani produktu konzumentem.

V této praci byla testovana moznost zlepSeni stability pivni pény
prostfednictvim odhofé¢enych chmelovych materialli po CO, extrakci,
které jsou charakteristické vysokym obsahem xanthohumolu. Latky
vzniklé pfi izomeraci tohoto prenylovaného flavonoidu pravdépodob-
né mohou stabilizovat pivni pénu podobné jako iso-a-horké kyseliny.
Bylo prokdzano, Ze modelova mlada piva pfipravena z téchto mate-
ridll obsahovala vysoké mnozstvi isoxanthohumolu a jejich péna
byla o vice nez 70 rel.% stabilngjSi, nez u kontrolniho vzorku. Déle
bylo zjisténo, Ze koncentrace isoxanthohumolu koreluje se stabilitou
pivni pény, diky ¢emuz Ize tento levny pfirodni produkt povazovat
za slibny material s vysokym potencidlem pro zvySovani stability piv-
ni pény.

Beer foam is one of the first perceptions evaluated by a consumer
before consumption. Nowadays, only several possibilities exist for
improving the appearance and stability of beer foam. The most popu-
lar improvement is by using reduced iso-a-bitter acids, however,
their usage faces legal barriers in some regions and may have nega-
tive impacts on organoleptic characteristics (unnatural changes in its
structure), and therefore consumer perceptions of the product.

The potential for improving beer foam stability using residues from
CO, extracted hop , characterized by a high content of xanthohumol,
was evaluated. Substances resulting from the isomerization of this
prenylated flavonoid may stabilize beer foam, similar to iso-a-bitter
acids. We have shown that in model green beers containing elevated
levels of isoxanthohumol, their foam was 70 % more stable than the
control sample. Isoxanthohumol concentration and beer foam stabil-
ity were correlated. Residues from CO, extracted hop may therefore
be a low cost natural product with potential to increase beer foam
stability.
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VYROBNIi POSTUP JAKO KLIiC K OBSAHU TEKAVYCH
LATEKV CIDERECH

PRODUCTION PROCESS AS THE KEY TO VOLATILE
SUBSTANCES CONTENT IN CIDERS

(Jakub Nespor, Jakub Ruffer, Ondfej Findura, Marcel Karabin,
VSCHT Praha)

Cider je alkoholicky napoj, ktery je podle Ceské legislativy mozné
vyrabét zkvasenim cerstvého jable¢ného mostu, ale i blendingem
plné prokvaseného dearomatizovaného jable¢ného vina s jable¢-
nym koncentratem. Volba suroviny a parametry technologického po-
stupu, zejména fermentace (napfiklad: druh pouzitého mikroorgani-
smu) vyznamné ovliviuji slozeni aromatickych latek, zastoupenych
i fadou tékavych sloucenin (alkohold, ester( a kyselin), tvoficich vy-
sledny senzoricky viem hotového produktu.

V této praci byl studovan vliv pouzitého mikroorganismu a vedeni
fermentace na profil a obsah vybranych tékavych latek a organic-
kych kyselin v hotovych produktech. V ramci experimentu byl pouzit
Cerstvy most a rozdilné kmeny kvasinek (ale, lager, cider), pfipadné
byl cider kvasen spontanné ,na divoko“ v modelovych podminkach.
Byly sledovany také zmény obsaht jednotlivych skupin latek v pra-
béhu kvaseni béhem malovyroby a posouzen vliv postfermenta¢nich
Uprav - filtrace, ktera vedla k poklesu obsahu vyssich alkoholll a ky-
selin a pasterace, kterd méla za nésledek pokles obsahu vSech téka-
vych latek témeér o 50 %. Kromeé toho byly prokazany rozdily v profi-
lech tékavych latek ciderll vyrobenych tradiéni a intenzifikovanou
technologii.

Cider is an alcoholic beverage which, according to Czech legisla-
tion, can be produced by fermentation of fresh apple must, but also
by blending de-aromatized apple wine with apple concentrate. The
choice of raw materials and technological production parameters,
especially fermentation (e.g., the type of microorganism) significantly
affect the composition of many aromatic substances, including vola-
tile compounds (alcohols, esters and acids), and therefore the final
sensory properties of the finished product.

This study focused on the influence of microorganisms and fer-
mentation parameters on the qualitative and quantitative profiles of
selected volatiles and organic acids in finished products. In the ex-
periment, under model conditions, different strains of yeast (ale, la-
ger, cider) were used, or cider was fermented spontaneously. Quan-
titative changes in individual groups of volatile substances during
small-scale fermentation were monitored. Post-fermentation adjust-
ments were tested. Filtration led to a decrease in higher alcohols and
acids, and pasteurization reduced all volatile substances by almost
50%. Differences in the profiles of volatile cider products produced
by traditional versus intensified technologies were also demonstrat-
ed.

WIKIPEDIE A JEJi KOMUNIKACNI POTENCIAL
WIKIPEDIA AND ITS COMMUNICATION POTENTIAL

(Josef Vacl, University of New York in Prague)

Wikipedie jako nejrozsifenéjsi, nejznaméjsi a patrné nejcitované;jsi
zdroj informaci dneska. Nabizi nezanedbatelny komunika¢ni potenci-
al. Je tfeba se zamyslet nad tim, vyuzivame-li jej dostatecné a jak jej
jesté vice vyuzivat. Zjistili jsme, ze v ni chybi fakta o fadé pivovarsko-
-sladarskych osobnosti. A také by na ni mohlo byt zvefejnéno mno-
hem vice o oboru od historie po soucasnost, od popularizacnich az
po odborné clanky, texty. Chybi Casto i Udaje v jazykovych mutacich.
VUPS proto zagal publikovat €lanky o svych vyznamnych osobnos-
tech i o nékterych dllezitych projektech Ustavu. Vedle textl na ¢eské
wikipedii byl jiz publikovan text na wikipedii v anglickém jazyce. Umis-
téni hesel a ¢lank( na wikipedii je zcela zdarma. Urgity ¢as a tedy i ur-
¢ité naklady vSak vyzaduje jejich pfiprava. Ne vSechny ¢lanky na wiki-
pedii zlstanou, protoZze neodpovidaji filozofii a pozadavkim této
instituce. Nesmi jit o propagacni, PR ¢lanky, texty s neovéfitelnym
obsahem. Pokud je v8ak pfispévek nezaujaty, vyznamny a ovéfitelny
a je napsan encyklopedickym stylem, ma velkou Sanci na zverejnéni.
Presto je wikipedie vyznamnou komunikaéni pfilezitosti, protoze roz-
Sifuje znalosti a védomosti o tematice, ktera byla svétu a jeho obyva-
teldm jejim prostfednictvim poskytnuta. Nabizi ji pfipravenym a véem
ochotnym se o své znalosti a védomosti podélit.

Wikipedia is the most widespread, most well-known and perhaps
most cited source of information today. It offers significant communi-
cation potential. It is necessary to evaluate the use of Wikipedia now
and in the future. It has been found, that no facts exist about many
personalities from malt- and brewing branches. It could be much
more publicized about this topic from the history up to now, from
public article up to expert texts. The data in language versions are
often missing. The Research institute of Brewing and Malting (RIBM)
started to publish articles about its important personalities and some
important projects of RIBM. In addition to the texts published in
Czech version of Wikipedia, the same text in English already ap-
peared in English Wikipedia. The location of passwords and articles
on Wikipedia is completely free. However their preparation needs
some time and some costs. Not all articles on Wikipedia will remain
on it, because they do not fit the philosophy and requirements of this
institution. The articles should not be promotional, with PR content,
publishing some not verifiable text. However if the article is signifi-
cant, verifiable and not prejudicial, written in an encyclopedic style, it
has a great chance to be published. In spite of it remains Wikipedia
as an important communication chance because of extending knowl-
edges and learning about themes that they have been provided to
the word and its inhabitants. Wikipedia offers to all people ready and
willing to share their knowledge and expertise.




