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22. PIVOVARSKO-SLADARSKE DNY
THE 22™ BREWING AND MALTING DAYS

Souhrny prednasek / Abstracts of Papers

CTVRTEK / THURSDAY 1. 11. 2007

1. blok — plenarni / Plenary Session 9.00-10.20

Zahajeni 22. Pivovarsko-sladaFskych dn( s vystoupenim ministra zemédélstvi CR Mgr. Petra Gandaloviée

120 LET VUPS
120th ANNI VEBSARY OF RIBM
Karel Kosaf — VUPS, a. s.

Prednaska shrnuje nejdulezitéjSi momenty z historie jednoho z nejstarSich vyzkumnych ustavi ve stfedni Evropé (viz téz
samostatny ¢lanek v tomto C&isle).

The lecture resumes the most important moments in history of some of the oldiest research institutes in the middle Eu-
rope, which was founded in 1887.

MEZINARODNI POSTAVENI CESKEHO PIVOVARSTVI
INTERNATIONAL POSITION OF THE CZECH BREWERY INDUSTRY
FrantiSek Krake$ — Cesky svaz pivovar( a sladoven

Prednaska zaméfena na nasledujici témata: tradice éeského pivovarnictvi — vyznam nadeho &lenstvi v EBC — Cesky svaz
pivovarll a sladoven v Brewers of Europe.

There are following topics of the lecture: tradition of the czech beer industry — signification of our membership in the EBC
— Czech Beer and Malt Association in the Brewers of Europe.

2. blok / Session 2 10.45-12.00

Sekce A — Ceské pivo, pitelnost / Group A — Czech Beer, Drinkability

FENOMEN CESKE PIVO
CZECH BEER PHENOMENON
Jan Vesely — Cesky svaz pivovarl a sladoven

Prednaska se zabyva nasledujicimi okruhy otazek:

Rozvoj fenomenu Ceskeho piva: Ceske pivo jako fenomen odliSujici se od ostatnich piv v Evropé — Pfirozené vznikajici po-
vést o vysoké kvalité a neopakovatelnosti — Zadost o registraci ochrany zemépisného oznaceni Ceské pivo v EU.

Soucasné trendy vyroby a spotieby piva: trend nékolika poslednich let na pivnich trzich ve svété a v Evropé.

Trendy v tuzemské spotfebé a v exportu v CR: stabilni domaci spotfeba, vliv turistického ruchu — stabilni narist exportu
zejména do zemi s pivovarskou tradici — rozvoj pivnich specialit zejména v restaura¢nich minipivovarech — nealkoholické pivo
v CR — individualni typy vratnych lahvi — ndvrh na zavedeni zaloh na jednocestné obaly.

The paper will resume following circles of questions:

The development of the Czech beer phenomenon: The Czech beer as a phenomenon, different to the other kinds of eu-
roepan beers — The naturally originated story about high quality and unrepeteability of czech beer — The application for a re-
gistration about protection of the geographical indication Czech Beer in EU.

Contemporary trends of the beer production and consumption.

Trends on beer markets in the world and in Europe within a few years: Trends in beer consumption in Czech republic and
in export of czech beer — stable domestic beer consumption, the impact of the tourism on beer consumption — stable incre-
ase of beer export to the countries with brewing tradition — the development of beer specialities particularly in pub breweries
— beer in Czech republic — individual types of returnable bottles — the proposal for an implementation of the one way bottle
and can deposit.
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PITELNOST PIVA NENi JENOM JEHO CHUT
DRINKABILITY OF BEER MEANS MORE THAN ITS TASTE
Josef Skach — VUPS, a. s., Pivovarsky Ustav, Praha

Pitelnost piva je zakladnim kvalitativnim parametrem, ktery rozhoduje o Uspésnosti uplatnéni konkrétniho vyrobku na trhu.
Zaklady hodnoceni pitelnosti piva polozili Cufin a Ferkl jiz v 70. letech minulého stoleti. Jejich prace je v literatufe citovana
i v soucasnosti. S vyvojem poznani se méni i nazory na pitelnost piva, ktera dosud nema obecné pfijimanou jednoznaénou
definici.

Podle poslednich nazorli pitelnost piva uréuje kromeé jeho senzorickych viastnosti také zprostfedkovany znalostni efekt,
post-ingestivni (zazivaci) efekt dany normalini reakci lidského organismu a post-absorpéni efekt ovlivnény biochemickymi me-
chanismy po té, co je pivo absorbovano ve stfevnim traktu. S ohledem na §ifi spektra faktor( ovliviiujicich pitelnost piva je
komplikované i jeji stanoveni. Pro stanoveni vhodné metodiky je nutno vzit v Uvahu i sou¢asné pozadavky na omezeni nad-
mérné konzumace alkoholu.

Beer drinkability is a primary qualitative parameter, which determines the success of a specific product on the market. Cu-
fin and Ferkl laid down the foundation for beer drinkability assessment in the 70’s. Their work is cited in literature even today.
With the development of understanding, opinions change on beer drinkability, which still does not have a commonly accep-
ted clear definition.

According to latest opinions, beer drinkability is set not only by the sensory characteristics of beer. Mediate knowledge ef-
fect; post-ingestive effect given by the normal reaction of the human organism; and post-absorption effect influenced by bio-
chemical mechanisms once the beer is absorbed in the intestines are also factors. With regard to the width of the spectrum
of factors affecting beer drinkability, determining beer drinkability is also complicated. In order to determine a suitable met-
hodology, it is necessary to also take into consideration the present demands to limit excessive alcohol consumption.

ANTIOXIDANTY JECMENE A CHMELE Z POHLEDU SENZORICKE STABILITY PIVA

BARLEY AND HOP ANTIOXIDANTS FROM THE VIEW OF THE SENSORIC STABILITY OF BEER
Alexandr Mikyska, Josef Proke$, Danusa Haskova — VUPS, a. s.

Antioxidanty obsaZené ve sladu a chmelu mohou ovlivnit senzorickou stabilitu piva. Byl studovan vliv plivodu je¢mene a sla-
darskeé technologie a stejné tak vliv plivodu chmele a jeho poskliziiového zpracovani na antiradikalové vlastnosti sladu a chmele.
Byl studovan dopad antiradikalové sily a polyfenoll pivovarskych surovin na senzorickou stabilitu piva. Je diskutovana role
pivovarskych surovin v senzorické stabilité piva.

Antioxidants contained in malt and hop can influence sensorial stability of beer. An effect of the barley origin and malting
technology as well as an effect of hop origin and post harvest processing of hops on the antiradical properties of malts and
hops were investigated. An impact of antiradical power and polyphenols of brewing raw materials on sensorial stability of beer
was investigated. The role of brewing raw materials in sensorial stability is discussed.

Sekce B — Analytika / Group B — Analytics

STANOVENi OBSAHU AKRYLAMIDU V JECMENI, SLADU A PIVU
DETERMINING ACRYLAMIDE CONTENT IN BARLEY, MALT AND BEER
Renata Mikulikova', Jifi Susta®? — 'VUPS, a. s., Sladafsky ustav Brno, 2Sladovna Bernard a. s., Rajhrad

V roce 2002 zvefejnil Svédsky Narodni tfad (NFA — National Food Administration) spolu se Stockholmskou univerzitou na-
lez akrylamidu, neurotoxické a potencialné karcinogenni latky, v potravinach zpracovanych pfi teplotach nad 120 °C. Zejména
vysoky obsah akrylamidu byl nalezen v potravinach s vysokym obsahem Skrobu jako jsou potraviny z brambor a obili. A¢koli
akrylamid byl komeréné produkovan po mnoho let pro rlizna technicka vyuziti a jeho negativni toxikologické vlastnosti byly
dobfe znamy, zjisténi, Ze akrylamid vznika b&hem pfipravy potravin, bylo nové.

Surovinou pro vyrobu sladu je je€men, rostlina s obsahem dusikatych slou¢enin a s vysokym obsahem Skrobu. V prabéhu
sladovani se ve sladu plisobenim enzym0 zvySuje obsah redukujicich cukrd, béhem hvozdéni dochazi vlivem teploty k bio-
chemickym zménam a vznikaji melanoidni latky. Tyto podminky jsou velmi vyhodné pro tvorbu akrylamidu. Nejuzivanéjsimi
metodami pro stanoveni akrylamidu jsou HPLC s hmotnostni spektrometrii a plynova chromatografie s hmotnostni spektro-
metrii.

S ohledem na moznosti na8i laboratofe byl pro analyzu akrylamidu v je€meni, sladu a pivu pouzit plynovy chromatograf
s hmotnostnim detektorem. Tento systém umozfiuje stanovit obzvlasté nizky obsah akrylamidu v biologickém materiélu.

In the year 2002, the Swedish National Food Administration along with University of Stockholm made public the discovery
of acrylamide, a neurotoxic and potencially carcinogenic substance, in foods processed by temperatures above 120 °C. An
especially high content of acrylamide was found in foods with a high starch content like foods from potatoes and grains.

Although acrylamide had been comercially produced for many years for various technical uses and its negative toxicolo-
gical characteristics were well-known, the realization that acrylamide forms during preparation of food was new.

The raw material for production of malt is barley, a plant with a content of nitrogen compounds and a high starch content. Du-
ring malting, the content of reducing sugars increases due to the enzymatic activity. During kilning, biochemical changes take
place and melanoidines form as a result of the elevated temperature. These conditions greatly favour acrylamide formation.

The most widely used methods for determining acrylamide are HPLC with mass spectrometry and gas chromatography
with mass spectrometry.

A gas chromatograph with mass detector was used for the analysis of acrylamide in barley, malt and beer due to the capa-
city limitation of our laboratory. This system allows to determine an especially low acrylamide content in biological material.
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METODA ATP BIOLUMINISCENCE V PIVOVARSTVi

ATP BIOLUMINESCENCE METHOD IN BREWING INDUSTRY ) .

Ondrej Koucky'2, Jaromir Fiala', Michala Zavadilova', Michal Rou¢', Jan Petficek! — '"UKCHB VSCHT Praha, 2Drinks
Union a. s.

Mikrobiologicka Cistota v pivovaru a nasledné i pfi Cepovani piva je jednim z nejdllezitéjSich parametrd uréujicich vysled-
nou kvalitu piva podavaného spotfebiteli. V pribéhu roku 2006 bylo ve spole¢nosti Drinks Union a. s. (pivovary Zlatopramen,
Breznak, Louny, Kutna Hora) ve spolupraci s VSCHT Praha zavedeno vyuzivani nepfimé rychlé kontrolni metody pro stano-
veni urovné mikrobiologického zatiZeni piva a technologického zafizeni, zalozené na bioluminiscenénim stanoveni pfitomnosti
ATP (adenosintrifosfatu).

V pfispévku jsou shrnuty praktické zkuSenosti s ro¢nim vyuzivanim této metody pfi kontrole urovné sanitace vyrobnich
celkl, ucinnosti pasterace piva a ukazky modelového chovani mikrobiologického zatizeni vyCepnich aparatur v gastronomii
pfi riznych rezimech sanitaci a mistnich podminkach.

V priibéhu testovaciho provozu byly provedeny srovnavaci pokusy s klasickymi kultivaénimi technikami. Na jejich zakladé
doslo k optimalizaci vyuziti této metody. Dale byla vyvinuta metodika pro rychlou kontrolu Urovné pasterace ¢i mikrofiltrace
pfi finalizaci produktu, ktera umozriuje s pfijatelnou spolehlivosti vyrazné zkratit vystupni kontrolu a tim urychlit expedici piva.
V restauracich byla touto metodou kontrolovana kvalita a u¢innost sanitace vy&epnich zafizeni a rychlost narGstu mikrobialni
kontaminace v zavislosti na mistnich podminkach provozovny a zachazeni s pivem.

Microbiological cleanliness in the brewery and then subsequently during the beer tapping is one of the most important pa-
rameters that determine the resultant quality of beer served to the consumer. Over the course of the year 2006, a non-direct
rapid control method for determining the level of microbiological contamination in beer and a technological instrument based
on bioluminescent determination of ATP (adenosinetriphosphate) were implemented in the corporation Drinks Union a. s. (Zla-
topramen, Brezriak, Louny, Kutnd Hora breweries) in co-operation with ICT (VSCHT) Prague.

The report summarizes practical experiences with a year’s usage of this method for the determining of sanitation efficiencies
of production units, and effectiveness of beer pasteurisation. Furthermore, it gives the examples of modelled behaviour of the
microbiological contamination present in tapping equipment in gastronomy for various sanitation regimes and local conditions.

Comparative tests with traditional plate cultivations were performed during the experiment. Based on these tests, utiliza-
tion of this method was optimised. As well, a procedure for a rapid check of the pasteurisation or ultrafiltration efficiencies du-
ring the last stage of product treatment was developed. The procedure allows shortening of the existing quality checks with
an acceptable reliability and therefore allows faster beer distribution. This method was used to check the quality and effecti-
veness of sanitation of the tapping equipment and the rate of growth of microbial contamination in relation to the local con-
ditions of the premises and the beer handling.

STANOVENI REDUKOVANYCH FOREM ISO-a-KYSELIN V PIVECH
DETERMINING REDUCED FORMS OF ISO-ALPHA-ACIDS IN BEERS
Pavel Dostéalek, Marcel Karabin, Tomas Branyik, Radim Kruli§ — UKCHB VSCHT Praha

V posledni dobé je pfi vyrobé piva stale vice vyuzivano fady primyslové vyrabénych preparat(i, obsahujicich ¢asto synte-
ticky nebo polosynteticky pfipravené ekvivalenty latek, které se dfive dostavaly do piva pfirozenou cestou z jednotlivych su-
rovin. Mezi tyto latky patfi i hydrogenované iso-a-kyseliny, jejichZ pouziti na jedné strané poskytuje zna¢né technologické vy-
hody (vy8Si senzoricka hofkost, neménny obsah horkych latek a z toho vyplyvajici jednodussi davkovani, pozitivni vliv na
pénivost a vyssi senzorickou stabilitu), na druhé strané popira ,image” zejména Ceského piva jako napoje pfipraveného vy-
hradné z pfirodnich surovin.

Tyto skute€nosti, spolu s nutnosti nahradit klasickou spektrofotometrickou metodu stanoveni horkych latek, ktera by v bu-
doucnu méla zustat jen orientaénim rychlym stanovenim pro rychlou provozni kontrolu, si vyzadaly odzkou$eni nové moderni
0 obsahu v8ech latek odvozenych od iso-hofkych kyselin, véetné pomérd jednotlivych geometrickych isomer( a pfipadné
pouzitych hydrogenovanych analogu.

Obsahem pfispévku je vyuziti takové metody pro analyzu horkych latek v 39 vzorcich Eeskych i zahrani€nich piv, pfi¢emz
hlavnim zamérem bylo sledovat pouzivani hydrogenovanych iso-a-horkych kyselin pfi jejich vyrobé. Dale se autofi zaméfili na
nalezeni skutecného poméru mezi obsahy iso-a-horkych kyselin a hofkosti stanovenou spektrofotometricky metodou podle EBC.

Vysledky byly ziskany v ramci feSeni Vyzkumného centra MSMT 1MO0570.

In the recent times, numerous industrially produced preparates have been increasingly used in beer production. These
products contain often synthetically or semi-synthetically prepared equivalents of substances that previously got into beer na-
turally from the raw materials. Hydrogenated iso-alpha-acids belong amongst these substances. Their use provides signifi-
cant technological advantages (high sensory bitterness, stable content of bitter substances and thus easier dosing, positive
effect on foam stability and higher sensory stability) on one hand, but on the other, it denies the ,image” of particularly Czech
beer as a beverage prepared solely from natural ingredients.

These facts along with the need to replace the classical spectrophotometric method of determining of the bitterness of
beer, which should remain just a quick and monitoring lab check, have called for the testing of the new, modern chromato-
graphy method. From just one analysis, this method would be able to offer a widest possible spectrum of information about
the content of all substances based on iso-alpha-acids, including ratios of individual geometric isomers and possibly used
hydrogenated analogs.

The paper contains report about the utilization of that method for the analysis of bitter substances in 39 samples of Czech
and foreign beers. The main aim was to observe the use of hydrogenated iso-alpha-acids in their production. Furthermore,
the authors focused on finding the real ratio of iso-alpha-acids contents to the bitterness determined by the spectrophoto-
metric method according to EBC. B

The results were obtained within the investigation of the Research Centre MSMT 1M0570.
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Sekce C — Marketing / Group C — Marketing

PODNIKOVA REPUTACE V PRAXI
COMPANY REPUTATION IN PRACTICE
Josef Vejlupek — Drinks Union a. s.

Prednaska se zabyva nasledujicimi okruhy problémd: Firemni identita — Co je reputace — Pro¢ se zabyvat reputaci — Roz-
dil mezi identitou a image — Firemni vize — Identita znacky — Tvorba firemni image — Slogany, loga, jazyk — Sémiotika — Cor-
porate social responsibility — Programy CRM — Struktura CRM — Aktivisté a natlakové skupiny — Pohledy na firemni reputace:
ekonomicky, strategicky, marketingovy, ucetni — Integracni pfistup k firemni reputaci — Pfinosy dobré firemni reputace — Podil
PR na tvorbé firemni reputace — PR a marketing v fizeni reputace — Rozdilnost pohledd na proces komunikace — Méfeni pfi-
nosu PR.

The lecture has following topics: Firm’s identity — What is reputation — Why to engage in reputation — Difference between
identity and image — Firm’s vision — Identity of brand — Creation of firm’s image — Slogans, logos, language — Semiotics —
Corporate social responsibility — Programs of CRM — Structure of CRM — Activists and exertion groups — Views of firm’s re-
putation: economic, strategic, marketing, accounting — Integrative approach to firm’s reputation — Contributions of a good firm
reputation — PR share on creation of firm reputation — PR and marketing in control over reputation — Differences of views of
communicative process — Measurement of PR contribution.

ANALYTICKA CHEMIE — UCINNY POMOCNIK PRI UPEVNOVANI POZICE NA TRHU
ANALYTICAL CHEMISTRY—VEFFECTIVE HELP TO STRENGTHEN THE MARKET POSITION
Vladimir Kellner, Jifi Culik, Pavel Cejka, Tomas Horak, Marie Jurkova — VUPS, a. s., Pivovarsky ustav Praha

Analytickou chemii Ize chapat z hlediska vyrobce rGzné. Jednak jako nutné zlo, které nuti ke kontrole vyroby, jednak jako
mocného pomocnika, ktery maze byt u¢inné vyuzivan pro upevnovani pozice znacky na trhu.

Analyticka chemie mize byt vyuzita na prokazani stabilni a vyrovnané kvality. S jeji pomoci Ize poukazat na vyznamné rysy
Ceského piva, jako jsou napft. nizsi stupen prokvaseni, vySsi zbytkovy extrakt, vy8si barva, vySSi horkost a vy$Si obsah poly-
fenoll. Je mozné poukdzat na kladné zdravotni ucinky pfiméfeného, ale pravidelného piti piva, medialné zdlraznit zdravotni
nezavadnost piva a vlastné vyhodu dekontamina¢niho procesu vyroby.

Analytickd chemie poskytuje v pfipadé licennich vyrob komplexni podporu pfi vybéru vhodnych surovin, jejich kvalitativ-
nich znakd, je nutna pfi odstrafiovani pfipadnych odchylek v ramci licenéni technologie a pfi kontrole standardnosti vyroby,
zda se licenéni vyrobek neodchyluje od plivodniho standardu. Analytika mGze pfinést nezanedbatelné Uspory pfi vyrobé (na-
kup surovin, kontrakty), davkovani horkych latek a down-stream produktd, pfi kontrole kvaSeni, v oblasti sanitace, pfi posou-
zeni opravnénosti pfipadné reklamace.

U vyroby neni bez jeji podpory mozné zavést a kontrolovat standardnost vyroby. Slouzi k deklarovani charakteristickych
znak(ll jednotlivych znacek. Z téchto ddvodl analytické laboratofe mohou byt vyznamnym partnerem i pfi hledani moznych
pficin potizi pfi vyrobé piva (Spatné kvaseni, senzorické poSkozeni piva, kontaminace sanitaénimi prostfedky), pfi arbitrazich
s dodavateli surovin (napfiklad vy$si obsah nitrosamin(l v pivu zplusobeny nekvalitnim sladem).

The brewer can view analytical chemistry in various ways. As an unavoidable evil, which forces him to control production
closely, or as a powerful instrument, which can be practically utilized for affirming a brand’s market position.

Analytical chemistry can be used to demonstrate consistent and stable quality. With its help, one can point out the speci-
fic characteristics of Czech beer, such as a lower degree of attenuation, a higher level of residual extract, higher colour, hig-
her bitterness, and higher polyphenols content. The positive effects of moderate, but regular, beer consumption on health
could be pointed out; the harmlessness of beer on health and the advantage of the self-decontaminating beer production pro-
cess could be stressed by the media.

For license production, analytical chemistry provides a complex support for selecting suitable raw materials based on their
qualitative parameters. It is necessary for elimination of possible deviations in terms of license technology process, for chec-
king of the production consistency and whether the license product differs from the original standard.

Analytical chemistry can bring significant savings in production (raw materials purchasing, contracts); dosing of bitter sub-
stances and downstream products; during fermentation checks; cleaning procedures; and when assessing the validity of a pos-
sible customer complaint.

Without its support, it is not possible to establish and check the product consistency. It serves to declare the typical cha-
racteristics of different brands. Therefore, analytical laboratories can be an important partner also when trying to find soluti-
ons for the beer production issues (fermentation irregularities, beer sensory deviations, cleaning or sanitation agents cross
contamination); or during arbitration with the raw materials suppliers (for example, higher nitrosamine content in beer caused
by lower malt quality).

ROLE ZAKAZNIKA V MANAGAMENTU JAKOSTI
CUSTOMER’S ROLE IN THE QUALITY MANAGEMENT SYSTEM ) .
Petr KosSin', Jan Savel’, Adam Broz'2, — 'Budéjovicky Budvar, n.p., Ceské Budé&jovice, 2UKCHB, VSCHT v Praze

Vybér kritickych jakostnich znakl a stanoveni mezi jejich specifikaci pro fizeni pivovarské vyroby a hodnoceni kvality ho-
tového produktu ¢asto vychazeji z historickych zku$enosti a umeéni sladk pfedavaného z generace na generaci. Otazkou zu-
stava, zda je tradi¢né definovana jakost relevantni i pro dneSniho zakaznika, jak se tradi¢ni jakostni znaky shoduji se znaky
spokojenosti zakaznik( a nakolik tradi¢ni specifikace jakostnich znakud vyrobku uspokojuji poZzadavky sou¢asnych zakaznikd.

V prostfedi tvrdého konkurenéniho boje a modernich pivovarskych surovin je zapotfebi raciondlni pfistup zaloZeny na systé-
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movych mérenich. Systém fizeni jakosti podle souboru norem ISO 9000:2000 doporucuje systémové méfeni spokojenosti za-
kaznikll, EFQM model Excelence tato méfeni rozsifuje o méfeni loajality. Méfeni zacinaji definici zakaznika, jeho znakl spo-
kojenosti a jeho pozadavkl, nadstavbou méreni miize byt analyza hodnoty pro zakaznika.

Selection of critical parameters and assessment of their specifications for finished product quality evaluation is often ba-
sed on historical practice and experiences inherited from generations of brewers. This practice raises a question if such tra-
ditional definition of product quality is relevant for today’s customer, how traditional quality parameters correspond to custo-
mer satisfaction marks and how much traditional specifications of these parameters meet requirements of present customers.

In the environment of keen competition and modern brewery raw materials it is necessary to base quality management on
system measurements. Quality management system based on standards of ISO 9000:2000 series recommends system me-
asurements of costumer’s satisfaction, EFQM Excellence Model adds the measurement of customer’s loyalty. Measurements
usually begin with definition of customer, his marks of satisfaction and his requirements, upgrade to these measurements can
be analyzing of value for customer.

3. blok / Session 3 14.00-15.40

Sekce A — Pivovarska technologie / Group A — Brewing Technology

PRAKTICKE ZKUSENOSTI S NOVYM FILTRACNIM SYSTEMEM PRO BEZKREMELINOVOU FILTRACI
PRACTICAL RESULTS WITH NEW FILTER SYSTEM FOR KIESELGUHR-FREE FILTRATION OF BEER
Hans Westner — KHS Maschinen- und Anlagenbau AG, Bad Kreuznach

Nové vyvinuty filir Kometronic je zalozeny na principu automatické filtrace piva s vyuzitim celulosovych viaken jako nahrady
za kfemelinovy filtraéni material.

Filtraéni proces je podobny tradi¢ni kfemelinové filtraci. Po skon&eni filtrace je filtr regenerovan sodou, &imz se zneutrali-
zuje a je pfipraven k dalsimu cyklu. Provozni zkousky v pivovarech potvrdily Uspornost regenerace, kvalitu filtrovaného piva
a odpovidajici vysledky z pohledu mikrobiologie, chuti a viiné.

V pfednasce budou diskutovany poznatky z porovoznich zkou$ek filtraéniho systému a vysledky filtraci.

The newly developed filter Kometronic is based on an automated beer filtration system using cellulose fibres and repla-
cing kieselguhr as filter aid material.

The filter process is similar to traditional precoat filtration. After filtration the filter cake will be regenerated with caustic. Af-
ter neutralisation the filter aid is ready for next filter cycle.Practical filter runs in breweries confirmed the save regeneration,
the quality of filtered beer and appropriate results concerning microbiology, flavour and taste.

Details of operation of filter system in breweries and filtration results are discussed and presented.

VLIV CHMELOVYCH POLYFENOLU NA TVORBU KARBONYLU BEHEM PIVOVARSKEHO PROCESU
IMPACT OF HOP POLYPHENOLS ON FORMATION OF QARBON YL COMPOUNDS DURING BREWING PROCESS
Marcel Karabin, Tomas Branyik, Pavel Dostalek — UKCHB VSCHT Praha

Byl podan jasny dikaz o vlivu chmelovych polyfenolll a antioxida¢nich vlastnosti mladiny na tvorbu karbonyl( béhem var-
niho procesu a béhem skladovani piva. Data nhaméfena obéma metodami pro stanoveni antioxida¢nich vlastnosti (ABTS
a DPPH) spolu velmi dobfe koreluji (korelaéni koeficient = 0,8988). Varky uvafené se snizenym obsahem chmelovych poly-
fenolll vykazuiji vy$si pfirlistek karbonylovych slou¢enin béhem chmelovaru a pfi skladovani piva ve srovnani s varkami pfi-
pravenymi s vy$Sim obsahem chmelovych polyfenold.

A clear evidence of impact of hop polyphenols and antioxidant properties of wort on the formation of carbonyl compounds
during boiling process as well as during storage of beer was discovered. Data collected by both methods for determination
of antioxidant properties (ABTS and DPPH) correlate well (correlation coefficient = 0.8988). Brews prepared with a reduced
content of hop polyphenols showed higher increment of carbonyl compounds content during wort boiling and beer storage in
comparison with brews prepared with a higher content of hop polyphenols.

POUZIVANI NIR MODELU V LABORATORI A JEHO ZASADY
THE USE OF NIR MODELS IN LABORATORY AND ITS PINCIPLES ) 3
Adam Broz'2, Petr KoSin', Jan Savel' — 'Budéjovicky Budvar, n.p., Ceské Budéjovice, 2UKCHB VSCHT Praha

Pfedchozi vyzkumy ukazaly, Ze NIR spektrometrie je pouZitelna rychla instrumentalni metoda, schopna umoznit pfedpo-
véd dulezitych kvalitativnich ukazatelll surovin a meziproduktl pfi vyrobé piva.

Sestaveni kalibraénich modelll vyzaduje vzdy dostateéné mnozstvi kalibracnich vzorkh zmérenych klasickymi analytickymi
metodami. Rozpéti hodnot sledovanych znaku by mélo zahrnovat hodnoty bézné zjistované u vzork(, u kterych je model pou-
Zit pro analyzu. Pozornost musi byt vénovana téz povaze vzorkd, jejichz pfipadna odliSna matrice muze ovlivnit pouZitelnost
modelu.

Modely je nezbytné testovat nejen interni ¢i externi validaci ihned po jejich sestaveni, ale i v priibéhu jejich pouzivani za-
fazenim referenénich vzorkd analyzovanych klasickymi metodami. Kontrola funkénosti modelu je zvlasté dulezita v pfipadech,
kdy se da ocekavat zména matrice vzorku — pfi analyze jiného ro€niku sklizné suroviny ¢&i pfi zméné technologie vyroby su-
roviny nebo meziproduktu. V pfipadé potfeby je pak mozné modely matematicky upravit nebo vhodné rozsifit o dalSi vzorky
a model pfepoditat.
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PFi zajisténi kontroly modell je NIR spektrometrie vhodnou metodou zvlasté tam, kde je tfeba provadét velky pocet ana-
lyz v redlném Case bez velkého prodleni mezi odbérem vzorku a vysledkem analyzy. Z naméreného spekira je mozné pred-
povidat vice znak(l najednou. Horsi pfesnost je zde vyvazena rychlosti analyzy a absenci Upravy tuhého ¢i kapalného vzorku.

It has been shown in the previous research, that the NIR spectrometry is a useful rapid instrumental method, which is able
to give prediction of important qualitative characteristics of raw materials and intermediates during the brewing process.

Assembling of calibration models needs a proper amount of samples, which have been analyzed with the classical met-
hods. The common values of measured characteristics in analyzed samples should be included in the range of calibration
file. Attention must also be paid to the matrix of samples, whose differences could influence the applicability of the calibra-
tion model.

It is necessary to test the models not only with an internal or external validation immediately after its assembling, but also
during the usage with the measurement of reference samples which have been analyzed with the classical methods. The
control is more important in cases, when another crop-year of raw material is analyzed or the technology of raw material or
intermediate has been changed. When it is necessary, the models could be mathematically treated or some suitable sam-
ples could be added and the model recalculated.

When the control of models is provided, the NIR spectrometry is a suitable method, especially in case the large amount
of analyses and the shortest delay between sampling and result is needed. It is possible to predict more than one characte-
ristic from one measured spectrum at the same time. Worse accuracy is compensated with rapidity of analysis and absence
of pre-treatment of solid or liquid sample.

BREWERS CLAREX — NOVY ZPUSOB STABILIZACE PIVA
BREWERS CLAREX — NEW METHOD OF BEER STABILIZATION
Zdenék Rozehnal — O.K.Servis BioPro, Praha

Prednaska prezentuje novy zplisob stabilizace piva pomoci prolin-specifické proteazy (PSP) izolované firmou DSM Food
Specialities a jiz dostupné jako komeréni preparat. Prezentace se zabyva plvodem koloidniho zakalu, principem plsobeni
PSP a dokumentuje na vysledcich provoznich pokusu, ze Brewers Clarex stabilizuje pivo na dlouhé ¢asové obdobi, pficemz
neovliviiuje jeho kvalitativni parametry (pénivost, senzoriku...). Popisuje praktickou aplikaci v provoze a vysledky téchto po-
kusU na nékolika typech piv v CR. V souvislosti s vyhodnocenim vysledkl stabilizace netradiénim prostfedkem se dotyka
i problematiky méfeni zakalu pfi uhlu paprsku 90° a 25°. Kratce srovnava ekonomiku stabilizace piva Brewers Clarex a tra-
diéni metody.

The paper presents new method of beer stabilization by means of Prolin — Specific Protease (PSP), insulated by DSM
Food Specialities Company, already available as a commercial product on the market. The presentation of this method desc-
ribes an origin of the colloidal haze, the principle of PSP impact on shelf life of beer. The results of the full scale stabilization
tests in breweries confirm prolonged shelf life of treated beer without any impact on its qualitative parameters (foam ability,
sensoric properties etc.). The utilisation of PSP on some type of beer in Czech republic is discussed in this paper as well as
the issue of beer haze measurement at the beam angle 25° and 90° in connection with evaluated results of beer stabiliza-
tion using new stabilisation medium.

Sekce B — Mikrobiologie / Goup B — Microbiology

OPTIMIZACE TESTU ACIDIFIKACNI SILY PRO STANOVENI KVALITY KVASNIC A JEHO POUZITI V PIVOVARSTVI
OPTIMIZATION OF THE ACIDIFICATION POWER TEST OF YEAST QUALITY AND ITS USE IN BREWERY
Karel Sigler', Dagmar Matoulkova?, Karel Kosar?, Petr Gabriel®, Miroslav Dienstbier® — Mikrobiologicky ustav AVCR, v.v.i.,
Praha, 2VUPS, a.s., Pivovarsky Ustav Praha, 3Univerzita Karlova, Matematicko-fyzikalni fakulta, Praha

Test acidifikaéni sily (AP), pouzivany pro stanoveni, resp. pfedpoveéd vitality pivovarskych kvasnic, byl kriticky posouzen po-
kud jde o citlivost a uc¢innost [1]. Acidifika¢ni sila byla méfena u kvasnic skladovanych 0-28 dni pfi 4 °C, za r{iznych teplot
pred a béhem testu (0-55 °C), a pfi rliznych koncentracich bunék a glukosy a rdznych pomérech buriky/glukosa. V8echny
tyto faktory mély silny vliv na hodnotu AP, zatimco délka doby mezi sbérem kvasnic a testem (0-6 h) neméla vliv. Nejlepsi
vysledky byly zjistény pfi satura¢nich koncentracich bunék (> 10 g lisovanych kvasnic nebo ~ 14 g kvasni¢né pasty na 100 ml)
a glukosy (~ 3 %) a pfi 25 °C. Protoze acidifikacni charakteristiky zavisi silné na kinetice procesu, AP test by mél zahrnovat
monitorovani ¢asového pribéhu acidifikace. Cerstvé kvasnice s vysokou hladinou endogennich substratt odpovidaji slabé na
pridavek glukosy a nejvyssi dosazitelna hodnota AP — tj. skute¢na mira metabolické sily — by méla byt optimalné méfena po
~ 60min aerobnim hladovéni.

Test byl pouzit v pivovarském provozu pro stanoveni potencialniho vlivu technologickych faktor na kvalitu kvasnic a tim
i hotového produktu.

Prace vznikla v ramci Vyzkumného centra 1M0570 a Vyzkumnych zaméri AV0Z50200510, MSM0021620835
a MSM6019369701.

The acidification power (AP) test used for assessing and predicting the vitality of brewery yeast has been critically reapp-
raised [1]. The acidification power was evaluated in yeast stored for 0-28 days at 4 °C, at different temperatures before and
during the test (0-55 °C), and at different concentrations of cells and glucose and different cells-to-glucose ratios. All these
factors have a strong effect on acidification kinetics and AP value. By contrast, the duration of the lag period between yeast
collection and the test (0—6 h) has no perceptible effect on AP value. The best results were achieved at saturation concent-
rations of cells (> 10 g pressed yeast or ~ 14 g yeast slurry per 100 mL) and glucose (~ 3 %) and at 25 °C. Since an exact
evaluation of acidification characteristics depends strongly on the kinetics of the process, the AP test should include monito-
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ring the time course of the acidification. In addition, fresh yeast with high level of endogenous substrates responds weakly to
exogenous glucose addition and the maximum attainable AP value — the actual measure of yeast metabolic potency — is best
determined in yeast after a 60 min aerobic starvation.

The test was used in brewery setting for assessing a potential impact of technological factors on yeast quality and the ef-
fect of this quality on the finished product.

This work was supported by Research Center 1M0570 and by the Institutional Research Concepts AV0Z250200510,
MSM0021620835 and MSM6019369701.

FYZIOLOGICKA AKTIVITA PIVOVARSKYCH KVASINEK
PHYSIOLOGIC ACTIVITY OF BREWERY YEAST ) .
Jaromir Fiala, Martin Slaby, Toma$ Bryzgal, Michael Brazina, Zdenék Prokop — UKCHB VSCHT Praha

Kvasinky o dobré fyziologické aktivité jsou nepostradatelné pro zdarny pribéh kvaseni a dokvaSovani piva. V tomto pfis-
pévku jsou uvedeny moznosti kontroly fyziologické aktivity po skladovani a dlouhodobém uchovavani primyslové pouziva-
nych kmend. Sledovani fyziologické stability kmene kvasinek pfed vlastnim pouzitim v pivovarském procesu je dllezité ze-
jména z davodu spravného prokvaseni mladiny, adekvatniho obsahu zadoucich senzorickych latek v pivu a minimalizaci téch
nezadoucich. Buriky se zhor§enou metabolickou aktivitou nemohou fizené dosahovat takového stupné prokvaseni, jaky je pro
danou technologii pozadovan, a u bunék s poskozenou reprodukéni aktivitou se po kratké dobé kvaseni zastavi, pokud vi-
bec dojde k jeho zahajeni.

V pfispévku je testovano vedle béZznych metod kontroly aktivity také fluorescenéni barveni s naslednou analyzou na pru-
tokovém cytometru, které poskytuje dopliujici informace o velikosti, granularité a intracelularnich slozkach burky (napf. DNA,
glykogen, bilkoviny apod.).

Yeast of good physiological activity is indispensable for a successful fermentation and maturation of beer. This report lists
options of physiological activity checks after storage and long-term preservation of industrially used strains. Monitoring the
physiological stability of yeast strain before actually using it in the brewing process is important particularly for a proper wort
fermentation; adequate content of desirable sensory substances in beer; and minimization of the undesirable ones.

Cells with a reduced metabolic activity cannot achieve such a degree of fermentation that is required for the given batch.
When using cells with a damaged reproduction activity, the fermentation stops very soon, if it begins at all.

Apart from traditional checks, the investigation also tested fluorescent staining with subsequent analysis using a flow cy-
tometry. This method provides additional information about the size, granularity and intracellular components of a cell (i.e.
DNA, glycogen, proteins).

KRYOPREZERVACE PIVOVARSKYCH KVASINEK SBIRKY VUPS
CRYOPRESERVATION OF BREWER’S YEAST OF THE RIBM COLLECTION
Dagmar Matoulkova — VUPS, a. s., Pivovarsky Ustav Praha

Cisté kultury pivovarskych kvasinek Ize dlouhodobé& uchovavat nékolika riiznymi zpasoby. Zakladni a nejvice rozsifenou
technikou je pravidelné pasazovani kultur ze Sikmych agard na Cerstvé médium, jejich kultivace pfi optimalni teploté a na-
sledné uskladnéni pfi chladni¢kové teploté do doby dal$iho pasazovani. Tento zpusob v8ak mnohdy vede k selekci odlisnych
fenotypovych variant plivodniho kmene, popf. ke zménam genotypu zplisobenym mutacemi. Pro dlouhodobé uchovavani mik-
roorganismu obecné je ¢asto vyuzivana lyofilizace, ktera je vSak méné vhodna pro pivovarské kvasinky, nebot primérna vi-
abilita kvasni¢nych bunék po oZiveni je pfiblizné 10 %. Nejvhodnéj$im zplsobem dlouhodobého uchovavani pivovarskych
kvasinek je kryoprezervace, . skladovani Zivotaschopnych kvasniénych bunék pfi teplotach nizsich nez -139 °C, pfi nichz se
bunky vyskytuji ve stavu tzv. anabidzy. Pokud je cely postup kryoprezervace provadén spravng, dosahuje viabilita bunék po
oziveni az 95 %, v zévislpsti na daném kmeni kvasinek.

Od roku 2006 je ve VUPS, a. s., zavadéna kryoprezervace pivovarskych kvasinek. Kmeny se uchovavaji v polypropyleno-
vych slamkach a kryozkumavkach v ochranném médiu s 10% glycerolem. Zmrazovani kultur je fizeno softwarem s moznosti
provadéni zmén v pfednastaveném programu béhem zmrazovaciho procesu. Kmeny jsou uchovavany v kapalném dusiku pfi
teploté -196 °C.

V pfispévku je prezentovan princip kryoprezervace, faktory ovliviujici uspé&snou kryoprezervaci a vyhody a nevyhody to-
hoto zpUsobu dlouhodobého uchovavani mikroorganismd.

Long-term maintenance of pure cultures of brewer’s yeast can be accomplished in several different ways. The basic and
the most frequent technique is periodical sub-culturing of cultures from agar slopes onto the fresh medium, their incubation
at optimum temperature and subsequent storage at a refrigerator temperature until the next sub-culturing. However, this ma-
intenance process often gives rise to a selection of diverse phenotypic variants of the original strain, or to genotypic changes
caused by mutations. Lyophilization, which is often used for the long-term storage of microorganisms, is less suited for bre-
wer’s yeast since average post-lyophilization viability of yeast cells is around 10 %. The most suitable technique of long-term
maintenance of brewer’s yeast is cryopreservation, i.e. storage of viable yeast cells at temperatures below -139 °C. At these
temperatures cells are in a state of anabiosis. If the whole cryopreservation is performed well, the post-freezing viability of
yeast cells is up to 95%, depending on the yeast strain.

Since 2006 cryopreservation of brewer’s yeast has been established in our Collection. Yeast strains are maintained in po-
lypropylene straws and cryovials in a protective medium with 10 % (v/v) glycerol. Freezing is software-controlled and makes
it possible to carry out changes in the preset program. The strains are preserved immersed in liquid nitrogen at -196 °C.

The principle of cryopreservation, factors affecting successful cryopreservation, its merits and possible pitfalls are discus-
sed in the presentation.
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STANOVENI VITALITY KVASNIC NA ZAKLADE MERENi NAD(P)H V PRUBEHU
AEROBNE-ANAEROBNIHO PRECHODU

YEAST VIABILITY DETERMINATION BASED ON NAD(P)H MEASUREMENT DURING
AEROBIC-ANAEROBIC TRANSITION ) 3

Michal Kufec, Gabriela Kuncova, Tomas Branyik — UKCHB VSCHT Praha

Znalost fyziologického stavu nasadnich kvasnic v pivovarském procesu je dllezitym nastrojem k odhadu prabéhu kvaseni.
Krome jiz znamych metod (barveni methylenovou modfi, acidifikacni test, méfeni obsahu glykogenu atd.) by mohla najit uplat-
néni i metoda méfeni obsahu NAD(P)H v burikach pfi pfechodech z aerobnich do anaerobnich podminek. Tato metoda vyu-
zivéa fluorescenéni vlastnosti redukované formy kofaktoru NAD(P)H, pfi¢emz se méfi rozdil jeho intracelularniho obsahu za ae-
robnich a anaerobnich podminek. Vysledky Ize vyjadfit jako rozdil relativni fluorescence (AF), nebo jako rychlost zmény
fluorescence (dF/dt). Pouzitelnost metody byla sledovana béhem skladovani pivovarskych kvasinek pfi 4 a 20 °C, kdy tyto
podléhaly starnuti a postupné ztraté metabolické aktivity. Mé&feni aktivity metodou vyuzivajici fluorescenci NAD(P)H bylo srov-
nano s metodami jako barveni methylenovou modfFi, acidifikaéni test a stanoveni riistové rychlosti.

Information on the physiological state of pitching yeast is important for the estimation of the fermentation process. Besi-
des well-known methods (staining with methylene blue, acidification power test, intracellular glycogen content etc.), there is
the measurement of intracellular NAD(P)H changes during aerobic-anaerobic transition which could be of use too. This met-
hod takes advantage of the fluorescent properties of reduced NAD(P)H by measuring the difference of its intracellular con-
centration under aerobic and anaerobic conditions. The results can be expressed either as a difference in relative fluores-
cence (AF) or as a rate of fluorescence transition (dF/dt). The applicability of this method was followed during storage of
brewing yeast at 4 and 20 °C, which were exposed to aging and gradual loss of metabolic activity. The determination of cell
activity using NAD(P)H fluorescence was compared with methods such as methylene blue staining, acidification power test
and cell growth rate determination.

Sekce C — Marketing / Goup C — Marketing

DIFERENCIACE VZORCU SPOTREBY PIVA V CR
THE DIFFERENTIATION OF BEER CONSUMPTION PATTERNS IN THE CZECH REPUBLIC
Jifi Vinopal — Sociologicky ustav AV CR, Praha

Prispévek se zamé&fuje na sou¢asnou podobu vzorcili spotieby piva v Ceské republice. Vychazi z dat aktuélniho vyzkumu
z roku 2007, ktery v navaznosti na sérii dfivéjsich Setfeni provedlo Centrum pro vyzkum vefejného minéni Sociologického
ustavu AV CR, v.v.i. Po dobu zkoumani fenoménu piva v ¢eské spole¢nosti se projevuji naznaky trendu ke stale vétsi dife-
renciaci vzorcl spotreby piva v ¢eské spolecnosti, a to pfedevsim v souvislosti se socialné-ekonomickym statusem spotre-
biteld. Pivo pfestava byt vnimano jako jeden univerzalni napoj, spotfebitelé dokazi stale 1épe a detailnéji rozliSovat druhy, typy,
kvalitu nebo prestiz pivniho sortimentu. Prispévek se pokusi odpovédét na otazku, zda a jakym zplisobem se konzumace piva
mezi ¢eskymi konzumenty diferencuje, a to jak z hlediska mnozstvi nebo frekvence spotreby, tak také s ohledem na typ kon-
zumovaného piva, zplsob vybéru, miry pivniho konzervativismu, nebo vnimani prestize piva.

The paper is oriented onto current shape of patterns of beer consumption in the Czech Republic. It is grounded in the data
of actual 2007 survey that was conducted by Public Opinion Research Centre of Institute of Sociology of Czech Academy of
Sciences as a part of a continuous series of research of phenomena of beer and pubs in Czech society. During this rese-
arch, some trends toward growing differentiation of beer consumption patterns in Czech society were emerging, especially
with regard to social-economic status of consumers. Beer fade to be perceived as one universal beverage, consumers are
able to distinguish sorts, types, quality or prestige of beer offer still better and in more details. The paper attempts to answer
the question if and how the beer consumption among Czech consumers differentiates. The topic will be described with re-
gards to the amount and regularity of consumption, type of consumed beer, choosing patterns, the conservatism degree or
perception of beer prestige.

TISKOVA ZPRAVA — ZAKLADNIi NASTROJ A METODA KOMUNIKACE V PUBLIC RELATIONS

PRESS RELEASE — BASIC TOOL AND METHOD OF COMMUNICATION IN PUBLIC RELATIONS
Josef Vacl — PORT, spol. s r.o., Praha

Spravné napsana tiskova zprava je jednim z nejucinnéjSich nastroju komunikace v oblasti Public Relations. Predstavuje
konkrétni formu proaktivniho nebo reaktivniho sdéleni. Nezbytnou podminkou efektivhiho dopadu je nutnost ji distribuovat
dobre zvolené, vybrané skupiné adresatl. Splriuje-li kritéria, ktera jsou od tiskové zpravy oc¢ekavana, velmi ¢asto vyvola po-
zadovanou publicitu. Zaroveri maze byt i nastrojem, ktery zvySi zajem o obsah sdéleni, coz se projevi napf. v zajmu o inter-
view, o vétsi ¢lanek, o predmét sdéleni i subjekt, ktery zpravu inicioval a vydal.

Tiskova zprava je forma, kterd by méla vzdy doprovazet setkani s médii, at jiz maji formu tiskové konference, spoletenské
akce apod.

Tiskova zprava musi mit vzdy nejméné pét znakd, které je tfeba pfi jeji pfipravé dodrzovat a bez kterych postrada to, co
od ni o¢ekavame — aktualnost, zietelny obsah sdéleni, jasny komunikaéni zamér, pevnou strukturu a kontakt na osobu, ktera
v pfipadé zajmu poskytne dalsi informace.

Tiskova zprava je to, s ¢im se novinar setkava nejcastéji, co mize, je-li spravné napsana, vyvolat jeho zajem nebo nao-
pak, v lepSim pfipadé vyvolat nezajem, v horSim potom nevoli, a poSkodit povést subjektu, ktery ji vydal.

A well-written press release is one of the most effective instruments of communication in the field of Public Relations. It

embodies a specific form of a proactive or reactive announcement. Distribution to a well-chosen, select audience is essen-
tial for an effective impact. If the criteria that are expected of a press release are met, the desired publicity will most often be
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generated. It can also serve as an instrument, which will increase interest in the content of the announcement. This would
be signified by, for example, an interest in an interview, a longer article, or the point of the message and the subject who in-
itialised and published the announcement.

A press release is a form that should always accompany any contact with the media, whether the contact is in the form
a press conference, a social event etc. A press release must always possess at least five qualities, which must be adhered
to in its preparation as without them, it lacks what is expected of it. The qualities are: being current; a clear content of the an-
nouncement; an apparent communication aim; a solid structure; and a contact for the person, who will provide additional in-
formation in the case of interest.

A press release is what a journalist encounters most often of things that can: on one hand, raise his/her interest, if well
written; or on the other, cause a lack of interest or worse — a grudge and the desire to damage the reputation of the subject
that published it.

TRH S PIVEM A SEZONNOST
BEER MARKET AND SEASONALITY 3
Tomas Maier — Katedra zemeédélské ekonomiky, Provozné ekonomicka fakulta, Ceska zemédeélska univerzita v Praze

Cela vertikala produkce piva vykazuje silnou sezénnost jednak na pocatku celé vertikdly (prvovyrobci), jednak na konci
vyrobkové vertikaly (konecny spotrebitel). Pfispévek analyzuje sezonni produkci vysledného produktu na zakladé mési¢nich
dat. Pfi modelovani je pouzit klasicky pfistup a pouze jednorovnicovy staticky model produkce.

PFispévek vznikl v ramci IVZ MSMT 6046070906.

The whole beer production sector embodies strong seasonality on the beginning (farmer) and also in the end (consumer)
of the sector. This contribution analyses seasonal productivity of the final product on the base of monthly data. For modeling
is used only one equation static model of production.

This article was made in frame of IVZ MSMT 6046070906.

ODVETVi PIVOVARSTVi A ZMENOTVORNE SiLY
BREWING INDUSTRY AND KEY DRIVING FORCES
Pavel Zufan — Ustav managementu, Provozné ekonomicka fakulta, Mendelova zemédélska a lesnicka univerzita v Brné

Prispévek se zabyva analyzou prostredi pivovarstvi v Ceské republice se zaméFfenim na hybné zménotvorné sily v tomto
odvétvi. Hybné zménotvorné sily jsou analyzovany v nasledujicich oblastech: dlouhodoba mira ristu odvétvi, charakter za-
kaznikll a zplUsob uzivani produktu, vyrobkové inovace, zmény technologie, marketingové inovace, vstup nebo odchod vel-
kych firem, rozSifeni technického know-how, zmény v nakladové efektivnosti, poptavka zakaznikd po diferencovaném pro-
duktu, regulacni vlivy a zmény vladni politiky, zmény spole€enskych priorit a zivotniho stylu, nejistota a podnikatelskeé riziko,
globalizace. Identifikované faktory ve vy$e zminénych oblastech jsou zkoumany rovnéz z pohledu doby jejich pisobeni a jsou
diskutovany mozné dusledky na opatfeni a strategie pivovara.

The paper focuses on environmental analysis of the brewing industry in the Czech republic with a focus on the key driving
forces in this industry. The basic types of analysed driving forces are following: long-term industry growth rate, character of
customers and how they use the product, product innovation, process innovation, marketing innovation, entry/exit of major
firms, diffusion of proprietary knowledge, changes in cost and efficiency, buyer preferences for a differentiated product, re-
gulatory influences and government policy changes, changing societal priorities and lifestyles, uncertainty and business risk,
and globalisation. Factors identified in the above-mentioned areas are examined also owing to their period of influence, and
the possible implications on actions and strategies of breweries are discussed.

4. blok / Session 4 16.05-17.20

Sekce A — Suroviny / Group A — Raw materials

SYSTEM REGISTRACE ODRUD JECMENE V CR

SYSTEM OF REGISTRATION OF BARLEY VARIETIES IN THE CR
Vratislav Psota’, Vladimira Horakova? — "VUPS, a. s., Sladarsky Ustav Brno, 2UKZUZ Brno

Registrace je zakladnim pfedpokladem pro uznavani a uvadéni do obéhu odriid hospodarsky dulezitych plodin véetné jar-
niho a ozimého je¢mene. Pro péstitele a dalSi uZivatele odrid je registrace zarukou uZitné hodnoty odridy, kvality rozmno-
Zovaciho materialu atd. Rizeni o registraci odridy probiha podle zakona 219/2003 Sb o uvadéni do obéhu osiva a sadby pé-
stovanych rostlin a je upraveno pozdéj$imi predpisy. O registraci rozhoduje Ustfedni kontrolni a zkusebni ustav zemeédélsky
prostfednictvim Narodniho odridového Gradu. Odrldy registrované v Ceské republice jsou zapsany ve Statni odridové knize.

Zpracovano v ramci feSeni projektu MSM6019369701.

Registration is a basic prerequisite for accepting and releasing the varieties of agronomically important crops, including
spring and winter barley. For growers, brewers and other users of varieties, the registration is a guarantee of the utility value
of the variety, quality of reproduction material, etc. The variety registration procedure follows the Act No. 219/2003 Coll. on
the marketing of seed and planting material of cultivated plants and it is amended with later regulations. The Central Institute
for Supervising and Testing in Agriculture through the National Plant Variety Office decides about the registration. Varieties
registered in the Czech Republic are included on the National List of Varieties (State variety book). Worked out within solu-
tion of the project MSM6019369701.
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PRINCIPY SLECHTENI NOVYCH JARNICH ODRUD SLADOVNICKEHO JECMENE
THE PRINCIPLES OF A NEW MALTING SPRING BARLEY VARIETY BREEDING PROCESS
Pavel Kutmon — Limagrain Central Europe Cereals, s.r. 0., Praha

Slechténi jarniho sladovnického jeémene je velmi komplikovanou a dlouhotrvajici zaleZitosti. Dikazem je $lechténi a re-
gistrace sladovnického jeémene s vysokym vynosem a parametry pozadovanymi sladafskym a pivovarskym priimyslem. Dvou-
stranna vyména informaci odpovidajiciho rozsahu a komunikace mezi Slechtiteli a pramyslem je pro Uspésné zavrseni Sle-
chtitelského procesu nezbytna.

The malting spring barley breeding is a very complicated and a long time lasting process. The objective of it is creation
and registration of high yielding malting variety with suitable characteristics for the malting and brewing industry. The bilate-
ral exchange of informations in sufficient advance and communication between breeders and processing industry is essen-
tial for the successful plant breeding process.

CHARAKTERIZACE MONOMERNICH A OLIGOMERNICH FLAVAN-3-OLU JECMENE A SLADU POMOCI
VYSOKOUCINNI; KAPALINOVE CHROMATOGRAFIE VE SPOJENIi SE SPEKTROFOTOMETRICKOU

A HMOTNOSTNI DETEKCI

CHARACTERIZATION OF MONOMERIC AND OLIGOMERIC FLAVAN-3-OLS FROM BARLEY AND MALT
BY LIQUID CHROMATOGRAPHY-DIODE ARRAY DETECTION-ELECTROSPRAY IONIZATION TANDEM
MASS SPECTROMETRY .

Markéta Dvorakova', Luis F. Guido?, Aguiles A. Barros,? Pavel Dostalek’ — 'UKCHB VSCHT Praha, 2Departamento de Qui-
mica da Faculdade de Ciéncias da Universidade do Porto, Portugal

Byla provedena charakterizace obsahu monomernich a oligomernich flavan-3-old v deseti odriidach je€mene a sladu po-
moci vysokoucinné kapalinové chromatografie ve spojeni se spektrofotometrickou a hmotnostni detekci. Extrakty byly ziskany
z rozemletého vzorku pouzitim extrakénich smési metanol/voda (70/30, v/v) a smési aceton/voda (70/30, v/v). Dale byl sta-
noven obsah celkovych polyfenolt (metodou Folin-Ciocalteu), celkovy obsah flavan-3-oll (vanilinova metoda) a antioxidacéni
kapacity (stanovené metodou DPPH a ferrikyanidové redukéni sily).

Hlavni dimerni flavan-3-oly ve sladu jsou prodelphinidin B3 (98-170 mg/kg sus.), prokyanidin B3 (9-85 mg/kg su$.) a pro-
kyanidin B2 (4-14 mg/kg su$.). Obsah trimerniho flavan-3-olu prokyanidinu C2 se pohyboval v rozmezi 1 az 20 mg CE/kg
sus. (CE — katechin ekvivalent) v je€meni i ve sladu. U obsahu prodelphinidinu B3 byla prokazana korelace na hladiné vy-
znamnosti a = 0,05 s antioxida¢ni kapacitou stanovenou pomoci metody DPPH jak u je€mene (r = 0,732, p<0,05, n=10), tak
u sladu (r = 0,750, p < 0,05, n = 10).

The pattern of the monomeric and oligomeric flavan-3-ols for 10 barley varieties and the corresponding malts were iden-
tified and quantified using high-performance liquid chromatography-diode array detection-electrospray ion trap mass spect-
rometry. Extracts were prepared from ground samples using methanol/water (70/30, v/v) and acetone/water (70/30, v/v) as
extraction solvents. In addition, spectrophotometric quantification using the Folin-Ciocalteau and vanillin assays was perfor-
med, and the antioxidative activity was determined as the 2,2-diphenyl-1-picrylhydrazyl radical scavenging activity and the
ferricyanide reducing power.

Major dimeric flavan-3-ols in malt were prodelphinidin B3 (98 — 170 mg/kg dw), procyanidin B3 (9-85 mg/kg dw) and pro-
cyanidin B2 (4-14 mg/kg dw). The content of procyanidin C2, a trimeric flavan-3-ol, ranged from 1 to 20 mg CE/kg dw in bar-
ley and malt. In particular, a significant positive correlation (r = 0.732, p<0.05, n=10) between the content of prodelphinidin
B3 and radical scavenging capacity was found for malt and for barley as well (r = 0.750, p < 0.05, n = 10).

Sekce B — Pivovarstvi / Goup B — Brewing

BUDE DOSTATEK OB'OBOVIVE ZAI\[IIVEIERENY'CH ABSOLVENTU ST’F%EDNI' SKOLY PRO PIVOVARY

A SLADOVNY V CELE CR A JAKE BUDOU JEJICH PRAKTICKE DOVEDNOSTI?

IS IT GOING TO BE ENOUGH PROFESSIONALLY ORIENTED SECONDARY SCHOOL LEAVERS FOR
BREWERIES AND MALT HOUSES IN THE CZECH REPUBLIC AND WHAT KIND OF THE FUNCTIONAL
CRAFTSMANSHIP ARE THEY GOING TO HAVE?

Milan Chmelaf — Vy$Si odborna skola a Stfedni primyslova Skola potravinarskych technologii, Praha

Prvni Cast pFispévku se zabyva stavajici disproporci mezi poCtem prazskych a mimoprazskych studentd Stfedni pramy-
slové skoly potravinarskych technologii, Podskalska 10, Praha 2 a personalnimi potfebami pivovarl a sladoven z celé CR.
Predestfena uvaha nastifiuje feSeni, jak odstranit vznikajici problém nedostatku absolventl Skoly pro mimoprazské pivovary
a sladovny.

Ve druhé ¢asti budou uvedeny faktory, které je nutné ve spolupraci s partnerskymi organizacemi realizovat, aby praktické
znalosti absolventl Skoly byly Siroké a profesné vyuzitelné.

First part of the entry is dealing with current disproportion between the number of Prague and out of Prague students of
the Secondary Technical School of Food Technologies, Podskalska Street 10, Prague 2 and human resources demand of the
breweries and the malt houses in the Czech Republic. Presented essay outlines solution of the rising lack of the school lea-
vers for the out of Prague breweries and malt houses.

Factors which are necessary to bring into effect in cooperation with partner organizations in order that practical knowledge
of the school leavers is broad and occupationally useful are stated in the second part of the entry.
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ZPRAVA Z TECHNOLOGICKYCH TYMU BOE
REPORT FROM TECHNOLOG[CAL TEAMS BOE
Jaromir Fiala', Tomas Kosmak? — "UKCHB VSCHT Praha, 2STAROBRNO a. s.

V pfispévku je uveden aktualni prehled feSené problematiky v technologickych tymech pfi Brewers of Europe, tykajici se
pivovarskych surovin a pfidavnych latek, zivotniho prostfedi a bezpeénosti piva.

The report contains a current review of the topic investigated by Issue Management Teams of The Brewers of Europe. The
topic involves brewing raw materials and additives, the environment, and food safety.

RETROSPEKTIVA LEGISLATIVNIi OCHRANY CESKEHO PIVOVARSTViI A SLADARSTVI V AKTIVITACH
VUPS

RETROSPECTIVE OF LEGISLATIVE PROTECTION OF THE CZECH BREWING AND MALTING INDUSTRY
IN ACTIVITIES OF RIBM

Petr Volf, Ladislav Cerny — VUPS, a. s., Pivovarsky Ustav Praha

Sdéleni je pokusem o v8eobecny nastin retrospektivniho zhodnoceni zakladnich vyvojovych tendenci regulace ¢eskoslo-
venského a nasledné i narodniho ¢eského potravinového prava se zamérenim na pivovarsko-sladarsky vyrobni obor v pri-
béhu dvacatého stoleti od vzniku samostatného ¢eskoslovenského statu az do sou¢asné doby. Do tohoto ramce je zasazen
stru€ny informativni vycet legislativnich aktivit vyzkumného ustavu pivovarského a sladafského a podilu jejich pfinosného vlivu
na upevnovani pravniho védomi soukromopravnich vyrobnich subjektl s korespondujicim zvySovanim spolehlivosti ochrany
zajmu tohoto vyznamného narodohospodarského odvétvi. Je hodnocena pozitivni role ptivodniho rakouského ,Zakona o obéhu
potravin“ z roku 1897 s navazujicimi predpisy z let 1911-1912 na formovani zasad prvého €s. potravniho kodexu v roce 1934,
negativni vliv stagnace, vyvolané spornym obdobim platnosti zavaznych statnich a oborovych norem (1948-1989), znemoz-
Aujicich bezprostfedni vyuzivani progresivnich vysledk( technického rozvoje v oblasti potravinarské vyroby a nasledné eta-
pové transformace praktik statniho dirigismu do dusledné pravni formy liberalniho zakonodarstvi, harmonizovaného jiz s prin-
cipy evropského komunitarniho prava. Vyzkumny Ustav jako soudné povéfené pracovisté pro oblast pivo-slad a nékteré jeho
organizaéni slozky &i jednotlivi védecti pracovnici byli jiz od samého pocatku prakticky nepfetrzité zapojeni do celého legis-
lativniho procesu bud na zakladé pfimého resortniho povéreni pfipravou navrhil novych nebo revizi starych predpisu, re-
spektive pribéznym poskytovanim védeckych podkladi ¢i odbornych stanovisek. V obdobi nasledujicim po roce 1999, po roz-
pracovani puvodniho zaméru zakladni verze planované ,potravni knihy“ a navazném rozhodnuti vlady o jeji transformaci do
formy provadécich vyhlasek k zakonu o potravinach, byly tyto aktivity rozSifeny napf. i na nejvyznamnéjsi oblasti poradenstvi
¢i pfimou implementaci systémovych norem fizeni kvalitativniho, rizikového nebo environmentalniho managementu, proble-
matiku role bezpec€nosti potravin v praxi obchodni politiky, efektivitu garantovani zdravotni nezavadnosti potravinovych slozek,
vytvofeni podkladil k aplikaci pozadavk( integrované prevence dosud chybéjicim vyhodnocenim energetické naroénosti vy-
rob a generovanych emisi apod. Po vstupu CR do ES vyuziva VUPS i moznosti pfimého zapojeni do procesu tvorby komu-
nitarnich predpisu, kde disledné prosazuje hlediska tradi¢nich zajmua ¢eskych pivovard.

The report is an attempt to generally outline the retrospective assessment of the main developmental tendencies of regu-
lation of the Czechoslovakian and consequently also the (national) Czech food regulations over the course of the twentieth
century from the formation of the independent Czechoslovakia to the present time while placing focus on the brewing and
malting industrial branches.

A brief informative list, which summarizes the legislative activities of the Research Institute of Brewing and Malting, is pla-
ced in the report. It also describes how the positive influence of RIBM has contributed to legal awareness strengthening for
private, legal manufacturing subjects, as well as, to the corresponding improvement in dependability of the protection of the
interests of this significant economic branch.

The positive role of the original Austrian Codex Alimentarius Austriacus — “food circulation law” — from the year 1897 with
the consequential regulations from the years 1911-1912 on the formation of policies of the first Czechoslovakian Food Code
in the year 1934, is evaluated. Secondly, the negative influence of stagnation, caused by the questionable period of obliga-
tory state and branch norms (1948-1989) is assessed. The norms precluded direct utilization of progressive results of the
technological development in food production. Thirdly, the report evaluates phase transformations of the government ruling
practices into a consistent legal form of liberal legislation, harmonized with the principles of the European communitarian law.

The Research Institute — as a judiciously entrusted institute for the beer and malt field — and some of its organizational
components or particular scientists had been practically constantly involved in the legislative process since the very begin-
ning. The involvement was in the form of direct departmental appointment to prepare proposals for new regulations or revi-
sions of old ones and included continuous provision of scientific background facts or expert opinion.

In the period following the year 1999, after the elaboration on the original aim of the main version of the “food book” and
the consecutive government decision about its transformation into the form of executive bills to the law about foods, these ac-
tivities were broadened. They were extended to, for instance, the most significant areas of consultancy; direct implementa-
tion of system norms for coordinating qualitative, hazard or environmental management; the question of the role of food sa-
fety in business relations; effectiveness of guaranteeing food ingredients to be health safe; developing solid basis to apply the
demands of integrated prevention by assessing the energetic demand of production and the generated emissions etc.

After the Czech Republic’s entry into the EU, RIBM also uses the option of direct participation in the process of making
communitarian regulations, where it advocates aspects of the traditional interests of Czech breweries.
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Sekce C — Marketing / Goup C — Marketing

TV REKLAMA
ADVERTISING ON TV
Daniel Koeppl — Marketing & média

Prednaska a moderovana diskuse.

Lecture and moderated discussion

PATEK / FRIDAY 2. 11. 2007

5. blok / Session 5 9.00-10.15

Sekce A — Pivovarska technologie / Group A — Brewing Technology

PRAKTICKE POZNATKY Z VYROBY PIVA BEZ ALKOHOLU VAKUOVOU DESTILACI V PIVOVARU CERNA
HORA

PRACTICAL PIECES OI:' KNOWLEDGE FROM ALCOHOL-FREE BEER PRODUCTION BY VACUUM
DISTILLATION IN THE CERNA HORA BREWERY

Vlastimil Zedek', Karel Dvorak?, Vaclav Potésil® — 'Pivovar Cerna Hora, a. s., 2Destila, s. r. 0., 3Pivo Praha, s.r. o.

V pivovaru Cerna Hora bylo v dubnu 2007 instalovano prototypové zafizeni o vykonu 270 | piva bez alkoholu/h. Jedna se
o vakuovou rektifikaéni vyplfiovou kolonu doplnénou o varak, odlu¢ovaé oxidu uhli¢itého, dohfiva¢ nastfiku, separator a kon-
denzator lihovych par. K destilaci je pouzivano 10% filtrované pivo. Po oddestilovani alkoholu je pivo dale upravovano v tech-
nologickeé lince, ktera je soucasti zafizeni. Parametry kolony byly projektovany tak, aby koncentrace oddestilovaného alkoholu
byla 40 % obj. a obsah alkoholu v pivu neprekrocil 0,04 % obj. K snizeni energetické naro€nosti vyroby je soucéasti linky te-
pelny vymeénik, ve kterém je pivo pfedehfivano pivem bez alkoholu vystupujicim z vaféku kolony. Pivovar pocita i s prodejem
oddestilovaného alkoholu, ktery je podle dosavadnich hodnoceni chutové lepSi nez srovnatelné produkty vyrobené klasickou
destilaci.

In the Cerna Hora brewery the prototype equipment with output 270 litres of beer/hour was installed in April 2007. It con-
sist of vacuum rectifier, still retort, carbon dioxide separator, and alcohol steam separator and condenser. Because of reduc-
tion of energy consumption the beer before destilation is preheated in feeding heater by hot flow out beer concentrate. Then
this beer concentrate is finished to final non-alcoholic beer in production line which is part of all equipment. For destilation
the filtered beer with 10 °P is used. Rectifier parameters were designed to reach alcohol concentration in destillate about 40%
vol. and in final beer less than 0.04% vol. Besides sale of non-alcoholic beer the brewery counts with sale of beer spirits. Its
quality was at tasting better than beer spirits produced by classic destilation.

VLIV PROVOZNICH PODMINEK NA TVORBU SENZORICKY AKTIVNICH LATEK BEHEM KONTINUALNI
VYROBY NEALKOHOLICKEHO PIVA

IMPACT OF PROCESS PARAMETERS ON FLAVOR PROFILE OF ALCOHOL-FREE BEER FROM

A SINGLE-STAGE CONTINUOUS GAS-LIET REAQTOR WITH IMMOBILIZED YEAST

Radek Lehnert, Michal Kufec, Tomas Branyik — UKCHB VSCHT Praha

Zafizeni pro kontinudlni kvaseni nealkoholického piva jsou schopna pfekonat konkurenéni technologie pouze za predpo-
kladu, ze vyprodukuji senzoricky kvalitni nealkoholické pivo. Cilem této prace bylo optimalizovat provozni podminky kontinu-
alni fermentace z hlediska slozeni produktu. Pokusy byly provedeny v gas-lift reaktoru s procisténym mlatem jako imobili-
za¢nim materialem. Vliv provoznich podminek na tvorbu chuti byl posuzovan na zakladé kvantitativni analyzy chutove aktivnich
kvasni¢nych metabolith (vicinalni diketony, vySsi alkoholy, estery, aldehydy). Koncentrace vysSich alkohold (VA), esterd (ES)
a jejich pomér VA/ES byl za podminek optimalni aerace srovnatelny s jejich obsahem v komerénich nealkoholickych pivech.
Schopnost imobilizovanych kvasinek redukovat aldehydy byla také vysoka (85—-95%). Obsah chutové aktivnich latek jako vi-
cinalni diketony a acetaldehyd byl pod prahem vnimani.

Among existing methods of alcohol-free beer production, continuous fermentation systems can outperform the rival tech-
nologies but it is essential that they produce a organoleptically competitive final product. The objective of this study was to
optimize the process parameters of continuous fermentation in regard to product composition. Experiments were carried out
in a gas-lift reactor with cleaned spent grain particles as immobilization material. The influence of process parameters on fla-
vour formation was estimated by quantitative analysis of flavour active by-products (vicinal diketones, fusel alcohols, esters,
aldehydes). The concentration of total higher alcohols (HA), esters (ES) and HA/ES ratio was under optimized aeration com-
parable with those found in commercial alcohol-free beers. The aldehyde reduction capacity of immobilized cells was very ef-
ficient (85-95 %) as well. The concentration of flavour active compounds such as vicinal diketones and acetaldehyde was
below the taste threshold.
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PODLAHOVY SYSTEM UCRETE® — VYSTAVBA NOVE STACIRNY STAROPRAMENU
UCRETE® FLOOR SYSTEMS — NEW RACKING ROOM BUILDING IN STAROPRAMEN BREWERY
Martin Mr&tny — BASF Stavebni hmoty Ceska republika s. r. 0., Chrudim

Poptavka po produktech znacky Staropramen dosahla takové velikosti, Ze stavajici prostory expedice a stacirny byly jiz ka-
pacitné nevyhovuijici. Vedeni pivovaru STAROPRAMEN se proto rozhodlo realizovat investici velkého rozsahu, ktera by zaji-
stila vyfeSeni provoznich problém0. A to jak z hlediska kapacity vyroby, tak z hlediska hygieny provozu. Vystavbou nové sta-
¢irny bude zajisténo zvySeni kapacity vyroby piva za dodrZeni vysokych narokd na hygienu provozu. Investice probihala
v priibéhu let 2006 az 2007. A pravé na prelomu téchto let se realizovala vystavba stagirny, prakticky ,na zelené louce”, ve
dvore smichovského pivovaru na celkové plose 5500 m?2.

Novou stacirnu projektovali zkuseni projektanti ateliéru PP projekt Praha a podlahu véetné dodavky spadového betonu re-
alizovala liberecka firma SANIZ. Kvalita podlahy je vzdy zavisla na nékolika aspektech, které zajisti jak kvalitni a rychlou re-
alizaci, tak zaroven pro investora fungujici a tedy pfedev&im bezstarostny provoz. VSe zacina pred realizaci kvalitni projekto-
vou pFipravou, aby se v&e nefesilo hekticky béhem realizace, a to v€etné feSeni detailt bez Ustupkl vychéazejicich z dlouholetych

Podlahovy systém UCRETE®, ktery zde byl navrZzen a Uspésné realizovan, je vysoce odolny polyuretanovy beton vyvinuty
v Evropé prfed témér 40 lety. Odolava tomu nejvétSimu zatizeni, které potravinarsky priimysl bezesporu predstavuje. Tento
systém splfiuje pozadavky odolnosti proti vysokému chemickému a mechanickému zatizeni v€éetné odolnosti proti teplotnim
Sokiim az do 150 °C. Vice nez 35 let pouzivani téchto podlah potvrzuje schopnost tohoto unikatnino systému dlouhodobé,
nase podlahové systémy UCRETE® jsou aplikovany pouze ndmi proskolenymi firmami, aby bylo bezezbytku dosazeno vSech
vlastnosti, které z dlouhodobého hlediska nabizeji.

Demand of STAROPRAMEN brand products achieved such level that old expedition and racking room area lost their ca-
pacity. STAROPRAMEN’s management decided to implement large investment solving operating problems concerning pro-
duction capacity and plant hygiene. New building of racking room should provide production capacity increase keeping the
high requirement of plant hygiene. Construction run in years 2006 and 2007 and just at the turn of these years the building
of new racking room run as a ,green-field site” at the Smichov Brewery plant yard with total building area 5500 m?.

Atelier PP Projekt Praha expert designers designed new racking room and company SANIZ, Liberec carried out the floor
including gradient concrete. Floor quality depends always on several aspects provided both quality and quick application and
well working, especially carefree operation for owner. To avoid hectic solution during application including details resolution
without concessions all must be solved before application within quality design arrangement including long time experiences
with similar areas application. The floor is one of the most important parts of construction! Operation depends on floor func-
tionality, missing of functionality and possible destruction in the future is the reason for state authorities to close the plant.
That's why floors in such plants must meet all high requirements and resist to the highest operation load.

UCRETER® floor system, designed and applied here is heavy-duty polyurethane concrete developed in Europe almost 40
years ago. System is resistant to the highest attack represented by food industry. System meets requirements of resistance
to high chemical and mechanical attack including high temperature shocks resistance up to 150 °C. More then 35 years of
using this floor confirms the ability of the unique system to protect the floor in very complicated conditions for long time, trouble
free so frugally with maximum cost-effectiveness. All of our UCRETE® floor systems have been applied only by companies
trained in our training courses in order to achieve all UCRETE® products features.

STABILIZACE PIVA POMOCI POLYAMIDOVYCH SORBENTU
BEER STABILISATION BY THE POLYAMIDE SORBENTS
Pavel Dostélek!, Zbynék Cerny?, Bohuslav Casensky? — '"UKCHB, VSCHT Praha, 2Katchem spol. s r. 0., Praha

Polyamidy, které jsou strukturné podobné peptidiim, absorbuji efektivné polyfenoly. Adsorpce je hlavné realizovana pomoci
tvorby vodikovych mlstkd mezi hydroxylovymi skupinami polyfenol(i a polyamidovymi peptidovymi vazbami.

Nerozpustné polyamidy byly poprvé pouzity Harrissem and Rickettsem na konci padesatych let. Tito vyzkumnici ukazali,
ze Nylon 66 efektivné odstranuje anthokyanidiny z piva. Nicméné praktické vyuziti nylonl pro zvySeni koloidni stability piva
bylo vylou¢eno pro jejich vysokou cenu. Pouziti PVPP (polyvinylpolypyrolidon) v Sedesatych letech eliminovalo ekonomickou
nevyhodu, kterou mély nylony. PVPP, ktery je dnes nejpouzivanéjsi sorpcni stabilizator pro sorpéni odstrafiovani polyfenold,
je nerozpustna zesiténa forma polyvinylpyrolidonu (PVP). . )

Vyzkum polyamidl pro pivovarské aplikace byl v osmdesatych letech proveden na VSCHT Praha a ve VUPS; bylo vyvi-
nuto nékolik polyamidovych sorbentl s vynikajici sorpéni aktivitou pro polyfenoly.

Nyni byl vyvinut novy polyamidovy sorbent. Tento sorbent je kfemelina pokryta tenkou vrstvou poly-6-kaprolaktamu. Sor-
bent je pfipraven polymeraci v roztoku v pfitomnosti kfemeliny. PFi stabilizaci piva bylo zjisténo, Ze sorbent ma stejnou sorpéni
kapacitu pro zakalotvorné polyfenoly piva (pfepoéteno na stejné vahové mnozstvi polymeru) jako stejna davka PVPP. Sor-
bent ma take sorpéni aktivitu pro sorpci dusikatych latek, ma vyborné prato¢né vlastnosti a nizky filtraéni odpor, je absolutné
nerozpustny v pivu. Tento sorbent pfedstavuje novou generaci velmi efektivniho polyamidového sorbentu pro stabilizaci piva.

Polyamide derivatives structurally similar to peptides adsorb polyphenols effectively. The adsorption is performed prima-
rily by the formation of hydrogen bridges between the hydroxyl groups of polyphenols and the polyamide peptide bonds.

Insoluble polyamides were first used by Harriss and Ricketts in the late 1950s. These investigators showed that Nylon 66
effectively removed anthocyanidins from beer. However, practical use of nylons as a colloidal stability treatment has essenti-
ally been eliminated, because they cost too much. The use of PVPP (polyvinylpolypyrolidone) in 1960s has largely elimina-
ted economic disadvantage previously experienced using nylons. PVPP today as the most frequent use stabiliser for sorp-
tion removal of polyphenols is insoluble crosslinked form polyvinylpyrrolidone (PVP).
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Research of polyamides for brewing application was done at the Institute of Chemical Technology Prague and at Prague
Research Intitute of Brewing and Malting in 1980s, where were developed several polyamide sorbents with excellent sorp-
tion activity for beer polyphenols.

Nowadays new polyamide sorbent was developed. This sorbent is kieselguhr covered by thin layer of poly-6-caprolactame.
The sorbent is prepared by in solution polymerisation in presence of kieselguhr. In beer stabilization, it has been found that
this sorbent has the same sorptive effectiveness against beer haze polyphenols (calculated on the base of polymer amount)
compared with an equal PVPP dosage. Sorbent has also sorption activity for nitrogenous substance, has an excellent flow
characteristic and low filter resistance, this sorbent is absolutely insoluble in beer. This sorbent represents new generation
very effective polyamide sorbent for beer stabilization.

Sekce B — Suroviny / Group B — Raw Materials

PIVOVARSKA KVALITA A SORTIMENTNi SPOTREBA CHMELE V CESKE REPUBLICE
BREWING QUALITY AND ASSORTED CONSUMPTION OF HOPS IN THE CZECH REPUBLIC
Alexandr Mikyska, Marie Jurkova — VUPS, a. s., Pivovarsky ustav Praha

Vyzkumny ustav pivovarsky a sladafsky provadi kazdorocné hodnoceni obsahu horkych kyselin ve sklizni chmele a hod-
noceni sortimentni spotfeby chmele a chmelovych vyrobku v pivovarech v CR. Ve sdéleni budou diskutovany trendy kvality
Ceského chmele a spotfeby této suroviny v ¢eskych pivovarech. Od roku 2000 se podil ¢eského chmele na celkové spotfebé
zvysil z 35 % na 50 %, zejména v souvislosti s nariistem produkce a spotfeby chmelovych pelet z novych odriid Sladek a Pre-
miant. Mérna davka chmele &ini v prdiméru 7,2 g alfa-horkych kyselin na 1 hl.

The Research Institute of brewing and malting carries out yearly evaluation of bitter acids content in year crop of hops as
well as an evaluation of assorted consumption of hop and hop products. In this contribution trends of Czech hops quality and
consumption of this raw material in breweries in Czech Republic will be discussed. From the year 2000 rate of Czech hops
on whole consumption increased from 35 % to 50 % particularly in connection with increase of production and consumption
hop pellets of new varieties Sladek and Premiant. Specific dosage of hops is 7,2 g of alpha-bitter acids per 1 hl.

IDENTIFIKACE CESKYCH CHMELOVYCH ODRUD NA ZAKLADE SLOZENI JEJICH SILIC
IDENTIFICATION OF CZECH HOP VARIETIES ON THE BASIS OF THE COMPOSITION OF THEIR
ESSENTIAL OILS

FrantiSek Kroupa — V. F. HUMULUS, s. r. 0., Zatec

vCeské chmelafstvi bylo do pocatku 90. let minulého stoleti zaméfeno pouze na péstovani jemného aromatického chmele
— Zatecky polorany Cervenak (ZPC).V roce 1994 vSak byly registrovany nové odridy chmele, které mély nahradit dovoz hof-
kych chmelll ze zahrani€i. V sou¢asné dobé se sortiment povolenych odrid chmele rozsifil na celkem 6 odrid chmele: ZPC
(4 840 ha), Agnus (51 ha), Bor (10 ha), Harmonie, Premiant (249 ha) a Sladek (215 ha). Nosnou odriidou vSak stale z(stava
Zatecky polorany ¢ervenak s 89,7 % plochy.

Kvalitu dodavaného chmele nelze hodnotit pouze podle obsahu a sloZzeni chmelovych pryskyfic. Nedilnou slozkou chmele,
pro kterou se chmel v pivovarstvi také pouziva, jsou chmelové silice. Cilem této prace bylo charakterizovat slozeni chmelo-
vych silic u jednotlivych odrid ¢eského chmele a na jejich zakladé zhodnotit moZnosti jejich rozliSeni. Jednoznacné je slo-
zeni chmelovych silic u ZPC, ale i u ostatnich se podafrilo nalézt slozky silic, které jsou pro danou odridu charakteristické,
a na jejichz zakladé je Ize odliSit od ostatnich odriid chmele.

Until the beginning of the nineties the Czech hop growing industry only targeted growing fine aroma hops — specifically
Saaz semi-early red bine variety (hereinafter referred to as ZPC). However in 1994 new varieties of hops were registered,
which were to replace the importation of bitter hops from abroad. At present the range of registered varieties has been ex-
panded to a total of 6 hop varieties — ZPC (4 840 ha), Agnus (51 ha), Bor (10 ha), Harmonie, Premiant (249 ha) and Sladek
(215 ha). Saaz semi-early red bine variety remains the key variety however, with 89.7% of the area used for growing hops
being used for this variety.

However the quality of grown hops cannot be assessed simply according to the contents and composition of hop bitter re-
sins. Hop essential oils are an integral component of hops and are the reason hops are used in the brewing industry. The ob-
jective of this work is to characterise the composition of hop essential oils in individual varieties and to assess the possibility
of differentiating them on the basis of this. The composition of hop essential oils is unique in ZPC but essential oil compo-
nents in the other varieties have been found which are characteristic to the given variety and can be used to differentiate it
from other varieties of hops.

SLOZENi MEZIZRNNEHO PLYNU PRI KLICENi JECMENE JARNIHO A JEHO VLIV NA JAKOST SLADU
COMPOSITION OF GAS PRESENT IN A LAYER OF GERMINATING KERNELS OF SPRING BARLEY AND
ITS EFFECT ON MALT QUALITY

Helena Fiserova', Jifi Hartmann?, Josef Prokes?, Alena He]énové3 — "Mendelova zemédélska a lesnicka univerzita, Brno,
2Ustredni kontrolni a zkuSebni ustav zemédélsky, Brno, 3VUPS, a. s., Sladarsky ustav Brno

Cilem ukolu ve Vyzkumném centru pro studium obsahovych latek je€mene a chmele bylo v pfesnych laboratornich pod-
minkach ovéfit vliv odrady jeémene, postupu macéeni a koncentrace exogenniho ethylenu a CO, na rozlusténi sladu, jehoz
ukazatelem je obsah B-glukand.
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Produkce ethanu a ethylenu je ovlivnéna fyziologickym stavem obilky a zvySuje se ve stresovych podminkach. Produkce
CO; je projevem aerobniho dychani pfi kli¢eni jeémene. Obsah téchto plyn( v ovzdusi zpétné ovliviuje jak vitalitu embrya,
tak enzymatickou aktivitu je¢émene, coz se projevi v rychlosti a homogenité kli¢eni a v jakosti sladu. Obsah B-glukanl vy-
znamné urc€uje pivovarskou hodnotu sladu, a proto patfi mezi parametry, které jsou pouzity v ramci hodnoceni ukazatele sla-
dovnické jakosti (USJ).

Pomoci sorbentl jednotlivych sloZek plynu (pro oxid uhli¢ity — 15% roztok KOH, pro ethylen — pomér kys. chloristé a oxidu
rtutnatého ve vodé) byly simulovany pouzivané technologie sladafského maceni a kli¢eni — humnova, strikiné pneumaticka
a technologie kombinovana. Pokusy byly provadény s cilem zjistit, ktera z plynnych sloZek vice ovliviiuje proces kli¢eni obilky.
Byly pouzity sladovnické odrldy Jersey a Tolar ze sklizné 2006. Odriidy jeémene se od sebe vyznamné liSi v ramci hodno-
ceni technologické jakosti podle USJ. Vzorky byly namaceny v nadobkach v pitné vodé pfi 14 °C v temném termostatu.

1. varianta — namoceni vzdy 3 h pod vodou za 24 h, maceni pocitano celkem 72 h, kone¢ny obsah vody upraven na 45 %.

2. varianta — namoceni vzdy 12 h pod vodou za 24 h, mac¢eni pocitano celkem 72 h, kone¢ny obsah vody upraven na 45%.

Po 144 h sladovani byly vzorky odsuSeny v laboratorni susarné s nucenym tahem vzduchu pfi teploté pfedsouseni 55 °C
a po dobu 4 h pfi teploté dotahovani 80 °C.

Analyza varianci neprokazala rozdily mezi odriidami. Vysoce priikazny rozdil byl potvrzen mezi technologiemi maceni, kdy
maceni s dlouhou dobou namoceni dokonale vyzralych jeémen( vedlo k hlubsi hydrataci zrna a k rychlej$i aktivaci ¢innosti
B-glukanasy. Vliv sorbentl byl statisticky vyznamny — prostfedi bez CO, pozitivné ovlivnilo jakost sladu.

Prace byla provedena v ramci Vyzkumného centra pro studium obsahovych latek je€mene a chmele 1 M0570.

The aim of an experiment performed in the Research Centre for Studies on Content Substances of Barley and Hops was
to test, under controlled laboratory conditions, effects of barley cultivar, method of soaking and concentration of exogenous
ethylene and carbon dioxide on the degree of malt softening, which is indicated by the content of B-glucans.

Production of ethane and ethylene is influenced by the physiological condition of grains and increases under stress con-
ditions. Production of CO. is a result of aerobic respiration of germinating barley grains. The contents of these gases in the
atmosphere then have a retrograde effect on both the vitality of embryos and the enzymatic activity of barley, which are the-
reafter manifested in the velocity and homogeneity of germination and in malt quality. The content of B-glucans shows a sig-
nificant effect on the brewing value of malt and for that reason it belongs to those parameters, which are used when evalua-
ting the malt quality.

Using sorbents of individual gas components (i.e. 15% KOH solution of carbon dioxide and a mixture of perchloric acid
and mercury monoxide in water) individual technologies of malt soaking and sprouting were simulated, viz. floor malting,
strictly pneumatic and combined. The purpose of these experiments was to find out which of these gaseous compounds in-
fluences the process of kernel sprouting. Experiments were performed with malting barley varieties Jersey and Tolar har-
vested in 2006. These varieties significantly differ in technological parameters of malt quality. Samples were soaked in small
containers with drinking water placed in a dark thermostat with the temperature of 14°C. Individual experimental variants were
as follows:

Variant | — soaking for 3 h in water per 24 h, total soaking 72 h, and the final water content adjusted to 45 %.

Variant Il — soaking for 12 h in water per 24 h, total soaking 72 h, and the final water content adjusted to 45 %.

After 144 h of malting, the samples were dried in a laboratory grains drier with forced air circulation at the pre-drying tem-
perature of 55 °C and thereafter for 4 h at the kiln temperature of 80 °C.

The variance analysis did not demonstrate any differences between both varieties. However, a highly significant difference
was demonstrated between technologies of soaking: soaking of well ripened barley grains for a long period resulted in a de-
eper hydratation and a quicker activation of -glucanase. Effects of sorbents were statistically significant because the CO, —
free environment showed a positive effect on the malt quality.

This study was performed within the framework of the research project of the Research Centre for Studies on Content Sub-
stances of Barley and Hops No 1 M0570.

PIVOVARSKA KVALITA NOVYCH ODRUD JECMENE
THE BREWING QUALITY OF PROMISING MALTING BARLEY VARIETIES
Alexandr Mikyska, Josef Skach, Danu$a Haskova — VUPS, a. s., Pivovarsky Ustav Praha

Zmény odrad sladovnického jeémene v CR s sebou nesou nezbytnost vybéru odriid, které podpofi zachovani senzoric-
kého charakteru ¢eského piva a rovnéz tak odrad, které v tuzemskych péstebnich podminkach poskytnou kvalitni slady pro
export. Sou¢asné i nové odriidy tuzemského i zahrani¢niho plvodu byly testovany v nékolikaletych pivovarskych zkouskach
z hlediska kvality vyrdbéného piva a z hlediska vhodnosti pro vyrobu ¢eského piva &i zpracovani v zahraninich pivovarech.

Malting barley variety conversion in CR brings a necessity of a selection of varieties, which support the keeping of the sen-
sorial character of Czech beer as well as the selection of varieties which in domestic growing conditions give quality malts
for export. Present and promising varieties of both origins were tested for several years in brewing trials from the point of view
of beer quality and availability for Czech beer production or usage in foreign breweries.
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6. blok — plenarni — Pivo a zdravi / Plenary Session — Beer and Health 11.05-12.20

VLIV FREKVENTNI UMIRNENE KONZUMACE PIVA NA ABSOLUTNI POCET LYMFOCYTU U CLOVEKA
V MODELU AKADEMICKEHO STRESU

THE IMPACT OF FREQUENT MODERATE CONSUMPTION OF BEER ON ABSOLUTE LYMPHOCYTE
COUNT IN MAN, UNDER THE CONDITIONS OF ACADEMIC STRESS

Petr Petr'-2, lvan Vonke', Hana Kalova'2?#, Miroslav Verner', Vladimir Pavelka3, Vladimir Kostka?, Alexandra Soukupova*,
Tomas Fiala® — 'Nemocnice Ceské Budgjovice a. s., Ceské Budgjovice, usek 1V, 2Ustav celoZivotniho vzdélavani, Vysoka
Skola technicka a ekonomicka, Ceské Budéjovice, 3naméstek hejtmana Jihoceského kraje (resort zdravotnictvi a socidlnich
véci), “Nadaéni fond EMA — European Medical Agency, Ceské Bud&jovice, ®Nemocnice Strakonice a. s.

Autofi predkladaji vysledky populaéniho pfehledu vlivu frekventniho opakovaného pozivani piva na absolutni pocet lymfo-
cytl u ¢lovéka, za podminek modelového stresu. Pfipojuji pfehled vlivu tohoto spotfebitelského chovani na kvalitu Zivota v kon-
ceptu HRQoL (Health Related Quality of Life).

Ve zvoleném usporfadani nedochazi u probandd k oéekavanému poklesu absolutniho poctu lymfocytl za podminek aka-
demického stresu, nybrz k jeho mirnému zvySeni.

The authors present the results of the population survey of the influence of the frequent repetitive ingestion of beer on
some cellular parameters in humans, under the conditions of modell (academic) stress. The influence of this consumers’ be-
haviour on the Health Related Quality of Life (HRQoL) is also ellucidated.

In this series, the mean increase of lymphocytes has been detected, instead of awaited decrease.

NOVE POZNATKY O MYKOTOXINECH V PIVOVARSTVi
RECENT KNOWLEDGE ON MYCOTOXINS IN BREWING .
Jana Hajslova, Katefina Lancova, Jan Poustka — Ustav chemie a analyzy potravin, VSCHT Praha

V prubéhu sladarstvi a pivovarstvi byly sledovany zmény obsahu fusariovych mykotoxini. Kromé volnych mykotoxin( byl
také poprvé monitorovan vyskyt deoxynivalenol-3-glucosidu (DON-3-Gic). ,Maskované“ mykotoxiny, pfedstavuiji toxiny konju-
gované s vice polarnimi slou€eninami, napf. glukosa, aminokyselina, sulfat. Je znamo, ze vyskyt DON-3-Glc, hlavniho za-
stupce konjugovaného deoxynivalenolu (DON), dosahuje az 12% jeho celkového obsahu v obilovinach. Prestoze biologicka
dostupnost a toxicita téchto konjugovanych mykotoxin(i nebyla pro ¢lovéka dosud zhodnocena, moznost jejich hydrolyzace
v travicim traktu a nasledné absorpce uvolnénych toxinl je pravdépodobna. Pro stanoveni fusariovych toxint a maskovaného
DON ve vSech testovanych matricich byla validovana velmi citliva metoda vysokoucinné kapalinové chromatografie ve spo-
jeni s tandemovou hmotnostni spektrometrii (LC-MS/MS). Bylo zji§téno, ze maceni je€mene ocividné vede k poklesu hladin
sledovanych toxickych sekundarnich metabolitd, zatimco v priibéhu kli¢eni byla potvrzena jejich postupna akumulace. Obsah
sledovanych fusariovych toxin( ve sladu byl vy$si v porovnani s hladinami v pivodnim je€meni, nejvyraznéjsi nardst byl k na-
Semu prekvapeni zjistén u DON-3-Glc. V pribéhu pivovarského procesu doslo k jeho dalSimu enormnimu narlstu. Koncent-
race tohoto maskovaného mykotoxinu ve findlnim pivé dokonce prekrodila hladinu volného DON, ackoli pomér DON/DON-3-Glc
v plvodnim sladu byl pfiblizné 1/5. Po bilanénich pfepoétech (slad-pivo) nedoslo k vyrazné zméné obsahu sumy 3 a 15-ace-
tyldeoxynivalenolu (ADONSs), obsahy DON a zearalenonu (ZON) mirné poklesly (maximalné o 30%). Stopy HT-2 toxinu byly
potvrzeny pouze v nékterych meziproduktech pivovarstvi (mladina po odkaleni, zelené pivo).

The fate of Fusarium toxins during the malting and brewing processes was investigated. In addition to these “free” myco-
toxins, also occurrence of deoxynivalenol-3-glucoside (DON-3-Glc) was, to our knowledge, for the first time, monitored in beer
production chain. “Masked” mycotoxins represented typically by toxin bound to a more polar molecule like glucose, amino
acids, or sulphate, appeared in the mid of the 80s when the severity of mycotoxicoses in animals was found not to corres-
pond with their determined levels in feedstuffs. It is known that DON-3-Glc, the major form of “masked” deoxynivalenol (DON),
constitutes up to 12% of total content of this mycotoxin in cereals. Although the bio-availability and toxicity of mycotoxin con-
jugates has not been fully documented, the possibility of their hydrolysis in digestive tract and follow-up absorption of “free”
toxins is probable. Highly sensitive procedure employing high performance liquid chromatography coupled with tandem mass
spectrometry (LC-MS/MS) was validated for analysis of free Fusarium mycotoxins and DON conjugate in all types of exami-
ned matrices. While steeping of barley grains (the first step in malting process) apparently reduced Fusarium mycotoxin le-
vels to below their quantification limits (5—10 ug/kg), their successive accumulation occurred during germination. In malt, the
content of monitored mycotoxins was higher as compared to original barley, the most distinct increase was found to our surp-
rise for DON-3-Glc. During the brewing process, further enormous growth of its levels occurred. Concentrations of this “mas-
ked” DON in final beers even exceeded free DON, while in malt grists, this trichothecene was the most abundant, DON/DON-
3-Glc ratio was approx. 5/1 in both sample series. When calculating mass balance, no significant changes were observed
during brewing for sum of 3 and 15-acetyldeoxynivalenol (ADONs), the content of DON and zearalenone (ZON) slightly de-
creased, by 30% in maximum. Only traces of HT-2 toxin (HT-2) were detected in some processing intermediates (wort after
trub removal and green beer).

PIVO JAKO TEKUTY CHLEB A JEHO ZDRAVOTNI UCINKY NA POPULACI
BEER AS A LIQUID BREAD AND ITS HEALTH EFFECTS ON POPULATION
Vladimir Kellner — VUPS, a. s., Pivovarsky Ustav Praha

Neustale pfibyva dlkazl, ze pravidelné, ale stfidmé piti piva ma velmi pfiznivy vliv na zdravi konzumenta. Velky podil na
tom ma relativné nizka koncentrace pritomného alkoholu, ktery plsobi hlavné na sniZzeni vyskytu kardiovaskularnich one-
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mocnéni a snizuje psychické napéti. V pivu je fada vitamin(l. Hlavné jsou to vSechny dulezité B-vitaminy. Pivo je bohaté na
niacin, pantothenovou kyselinu, pyridoxin, riboflavin, biotin a kyselinu listovou. Obsahuje i thiamin a kobalamin. Pivo obsahuje
vice nez 30 minerall a stopovych prvk, které pochazeji vétsinou ze sladu. DUlezity je obsah kiemiku ve fyziologicky vyuzi-
telném stavu. Kfemik ma vliv na zdravé kosti, je znamé jeho pusobeni proti ateroskler6ze a osteoartritidé. Velmi pfiznivy zdra-
votné je i pomér drasliku k sodiku a pomér hof€iku k vapniku.

Pivo je rovnéz zdrojem fytoestrogend, které pochazeji ze chmelu, byt v malych koncentracich. Ty ovliviiuji kladné mozek,
plice, kardiovaskularni systém a kosti. Zda se, ze maji i antikarcinogenni t¢inek. Pivo obsahuje celou fadu antioxidantd. Jsou
to polyfenoly a fenolické kyseliny pochazejici ze sladu a chmele. Polyfenoly spolu s a-, B- a iso-a-hofkymi kyselinami vyka-
zuji celou fadu pozitivnich zdravotnich vlivii. Kromé antioxida¢nich jsou to vlastnosti antikarcinogenni a antimikrobialni. PG-
sobi i protizanétlivé a brani vzniku krevnich srazenin. Dulezity je i vyskyt kyseliny ferulové, ktera je v pivu ve velmi dobre fy-
ziologicky vyuzitelném stavu.

Doposud bylo v pivu nalezeno pres 2000 slouc¢enin. Je ale dobfe znamo, Ze jejich sou¢asné plsobeni v pivu znamena
mnohem vic nez suma ucinkl individualnich sloucenin. V sou¢asném stavu poznani je ale tfeba pfipustit, Ze jesté mohou exi-
stovat latky, které dosud objeveny nebyly, a pfesto maji velky vliv na pozitivni zdravotni Gcinky piva.

Evidence keeps accumulating that regular, but moderate, beer consumption has a very positive effect on the consu-
mer’s health. A big part in that is the relatively low concentration of present alcohol, which works mainly to lower the occur-
rence of cardiovascular diseases and lowers psychical tension. Many vitamins are found in beer. Mainly, it is all the impor-
tant B vitamins. Beer is rich in niacin, pantothenic acid, pyridoxine, riboflavin, biotin and folic acid. It contains thiamine and
cobalamin as well. Beer contains over 30 minerals and trace elements, which most often originate from malt. Important is the
content of silicon in a physiologically utilizable form. Silicon contributes to healthy bones; it is known to work against arteri-
osclerosis and osteoarthritis. Also very positive for health are the ratio of potassium to sodium and the ratio of magnesium to
calcium.

Beer is also a source of phytoestrogens, which originate from the hops, though in small concentrations. They are benefi-
cial to the brain, the lungs, the cardiovascular system and bones. It seems that they have an anticarcinogenic effect as well.
Beer contains a whole range of antioxidants. They are polyphenols and phenolic acids originating from malt and hops. Po-
lyphenols along with alpha-, beta-, and iso-alpha-bitter acids show a series of positive health effects. On top of their antioxi-
dative properties, they have anticarcinogenic and anti-microbial properties as well. They are anti-inflammatory and prevent
blood clogging. The presence of ferulic acid is important too; it is found in a beer in a quite physiologically utilizable form.

Thus far, over 2000 compounds have been discovered in beer. It is well known that their present impact in beer means
much more than the sum of the effects of the individual compounds. However, presently, it should be admitted that until now
undiscovered substances might exist and yet have a great influence on the positive health effects of beer.
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FUSARIOVE MYKOTOXINY VE SLADOVNICKEM JECMENI V CR
FUSARIUM MYCOTOXINS IN MALTING BARLEY IN THE CZECH REPUBLIC
Ivana Polisenska?, Josef Prokes' — 'VUPS, a. s., Sladarsky Ustav Brno, 2Agrotest fyto, s. r. 0., Kroméfiz

Od roku 2005 je sledovan obsah nejduIeZ|teJS|ho fusariového mykotoxinu deoxynlvalenolu (DON) ve vzorcich sladovnického jec-
mene vypéstovaného v CR. Kazdoroéné je analyzovano cca 60 vzork( pochazepcnch prlmo od péstitell, pfi vybéru je zohlednéna
Cetnost péstované odrldy a puvod vzorku tak, aby byly proporcionalné zastoupeny nejvice péstované odridy a zachovana vyznam-
nost oblasti péstovani sladovnického je€mene. Pro nékteré je stanovovan také obsah zearalenonu (ZEA). Obsah mykotoxint je hod-
nocen s ohledem na maximalni pfipustné limity uvedené v Nafizeni (ES) ¢. 1881/2006, kde je pro obsah DON v nezpracovanych obi-
lovinach ur€enych pro vyrobu potravin uvedena hodnota maximalniho obsahu 1250 png/kg a pro ZEA100 pg/kg. V roce 2005 byl
z analyzovanych 60 vzorku zjistén pozitivni obsah DON u 15, tj. 25 % vzork(. Nebyl nalezen ani jeden vzorek, ktery by neodpovidal
limitu pro potravinafské obiloviny. Maximalni nalezena hodnota DON byla 771 p.g/kg. V roce 2006 byl analyzovan obsah DON u 57
vzorkUl, pozitivni obsah DON zjistén u 9, tj. 16 % vzorkU. Byl nalezen jeden vzorek, jehoz obsah DON (1 599 ng/kg) neodpovidal li-
mitu pro potravinarské obiloviny a tfi vzorky s nadlimitnim obsahem ZEA (222, 144 a 151 pg/kg). Ve vSech tfech téchto pfipadech se
jednalo o vzorky sklizené po dlouhotrvajicim obdobi srazek.

Prezentace bude doplnéna o vysledky sklizné 2007.

Vysledky byly ziskany v ramci feSeni projektu NAZV QG 50041 a Vyzkumného zaméru MSM 2532885901.

The content of deoxynivalenol (DON), the most important fusarium mycotoxin, in samples of malting barley grown in the Czech
Republic has been observed since the year 2005. Every year, approximately 60 samples coming directly from the fields are analy-
sed. During the selection, the occurrence of the grown variety and the origin of the sample are taken into consideration so that the
most commonly grown varieties are proportionally represented and so that the significance of the growing location is maintained. Ze-
aralenon (ZEA) content is determined for some samples also. Mycotoxin content is assessed with regard to the maximum acceptable
limits stated in Regulation (EC) no. 1881/2006. There, the maximum content of DON and ZEA in unprocessed cereals for food pro-
duction is stated as 125 ug/kg and 100 ug/kg, respectively. In the year 2005, positive DON content was determined for 15, that is
25%, of the 60 analysed samples. Not one sample was found, which would exceed the limit for food cereals. The maximum DON va-
lue found was 771 ug/kg. In the year 2006, the DON content was determined for 57 samples and was positive for 9, that is 16%, of
them. There was one sample with a DON content of 1 599 ug/kg which exceeded the limit for food cereals and three samples with
excess ZEA content (222, 144 and 151 ug/kg). In all these three cases, the samples had been harvested after a long period of pre-
cipitation.

The presentation will be appended with the results of the 2007 harvest.

The results were obtained within the investigation of the project NAZV QG 50041 and the Research objective MSM 2532885901.

MARKEROVANI POLYMORFISMU HISTORICKYCH ODRUD JARNIHO JECMENE POMOCIi HORDEINOVYCH
SIGNALNICH GENU.

MARKERING OF THE POLYMORPHISM OF SPRING BARLEY HISTORIC VARIETIES BY MEANS OF HORDEIN
SIGNAL GENES. )

Jana Bradova', Vratislav Psota? — '"Vyzkumny Ustav rostlinné vyroby, v.v.i. Praha, 2VUPS, a. s., Sladafsky Ustav Brno

Pomoci elektroforézy hordeind byl studovan polymorfismus vybranych historickych odrid jeémene jarniho. Byla zhodnocena ge-
neticka struktura jednotlivych odrid. Vétsina odrud byla hordeinové heterogennich — viceliniovych a pouze nékolik odrdd bylo horde-
inové homogennich — jednoliniovych. Z elektroforetickych hordeinovych spekter byly vy€lenény a charakterizovany alelické bloky A hor-
deinu, B hordeinu a alelické bloky F hordeinu. U vybranych historickych odrdd byla stanovena sladovnicka kvalita.

Vysledky byly ziskany v ramci feSeni projektd MSMT ¢. MSM 6019369701 (Vyzkum sladarskych a pivovarskych surovin a tech-
nologii) a MZe CR €. 0002700602 (Nové poznatky, metody a materialy pro genetické zlepSovani biologického potencialu plodin a vy-
uziti agro-biodiversity pro setrvaly rozvoj zemédélstvi).

Polymorphism of select spring barley historic varieties was studied by means of the hordein electrophoresis. The signal hordein
genes are used for the evaluation of the genetic structure of barley varieties. The major part of varieties was evaluated as hordein
polymorphic populations (multi-line) and only some few varieties were evaluated as pure lines — homogeneous (one-line) in the hor-
dein composition. Alellic hordein blocks of A hordein, B hordein, F hordein were singled and characterized. The malting quality of se-
lect historic varieties was determined.

Supported by the projects No MSM 6019369701 (Research of malting and brewing raw materials and technologies) and No MZE
CR 0002700602 (Study and utilisation of biodiversity, genetic mechanisms and new methods aimed at improvement of the biologi-
cal potential of cultivars and sustainable development of agriculture).

NOVY MODEL RIiZENE ENZYMATICKE HYDROLYZY PRO VYROBU SUROGATU NA BAZI JECMENE A DALSICH OBILOVIN
A NEW MODEL FOR CONTROLLING THE ENZYMATIC HYDROLYSIS FOR PRODUCING SURROGATES ON THE BASIS OF
BARLEY AND OTHER GRAINS

Tomas Zoufaly, Petr Brynych — VUPS, a. s., Pivovarsky Ustav Praha

VUPS pracoval na vyvoji a vyvinul metodu pro vyrobu obilného hydrolyzatu, ktery je uréeny pfedevSim pro pouziti k surogaci v pi-
vovarstvi. Hlavni metodou byla fizena enzymaticka hydrolyza Skrobu a dalSich makromolekulovych komponent je€mene (pSenice) pro
vyrobu hydrolyzatu a jeho koncentratu. K modelovym fizenym hydrolyzam byly vybrany enzymové preparaty — hydrolasy (nejdilezi-
t&jSi amylasy a proteasy). Po ukon&eni hydrolyz jemene (pSenice) v poloprovoznim reaktoru a separaci pevného podilu je€mene
(pSenice), byly oddéleny kaly na rotaéni odstredivce a hydrolyzat byl zahustén na vakuové odparce. Z vybranych pokusnych partii
jeEmennych hydrolyzati byla pfipravena piva.

U vzorku jednoho piva €inil podil koncentratu na sypani 51 % hm., u vzorku druhého piva €inil 76 % hm. Piva byla pfi védecké roz-
pravé hodnocena velmi kladné jako lehCi svétlé pivo.

Nékteré pouzité vysledky byly ziskany v ramci feSeni Vyzkumného zaméru podporovaného MSMT CR 6019369701 ,,Vyzkum sla-
darskych a pivovarskych surovin a technologii*.

Research Institute of Brewing and Malting Plc Prague has worked on developing and developed a method for producing grain hyd-
rolysate, which is primarily used for use as a surrogate in brewing. The main method was controlling the enzymatic hydrolysis of starch
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and other macromolecular barley (wheat) components for producing the hydrolysate and its concentrate. Enzyme preparations — hyad-
rolases (the most important being amylases and proteases) — were selected for the model controlled hydrolyses. After completing
the hydrolysis of barley (wheat) in the semi-operational reactor and separating out the solid component of the barley (wheat), the
settlings were separated on a rotary centrifuge and the hydrolysate was thickened in a vacuum evaporator.Beer was made from se-
lected experimental parts of the barley hydrolysates.

For the sample of one beer the proportion of concentrate for grist was 51 % by mass, for the second beer sample it was 76 % by
mass. During the scientific discussion the beer was assessed very positively as a light golden beer.

Some of the results used were obtained in the framework with the support of Research intention MSM 6019369701 from the Czech
Ministry of Education.

OPTIMALIZACIA PODMIENOK STANOVENIA PRCHAVYCH SIRNYCH ZLUCENIN PIVA MIKROEXTRAKCIOU NA
TUHU FAZU S VYUZITIM PLYNOVEJ CHROMATOGRAFIE

SOLID-PHASE MICROEXTRACTION COUPLED WITH GAS CHROMATOGRAPHY SYSTEM OPTIMISATION FOR
DETERMINATION OF VOLATILE SULPHUR-CONTAINING COMPOUNDS IN BEER

Martin Suldk’, Erich Leitner?, Daniela Smogroviéova' — '"Ustav biotechnoldgie a potravinarstva, FCHPT STU, Bratislava, 2Institut flr
Lebensmittelchemie und -technologie, TU Graz, Austria

Prchavé sirne zlu¢eniny sa vyrazne podielaju na tvorbe celkovej vone piva, no na druhej strane ich pritomnost v pive mbze pre
ich nizky prah detekcie a Specificky senzoricky prejav zapri€init vznik neziaducich arém. Medzi prchavé latky s obsahom siry identi-
fikované v pive patria najmé& dimetylsulfid, dimetyldisulfid, dimetyltrisulfid, etantiol, etyltioacetat, metantiol, metionol, metyltioacetat,
3-metyltiopropylacetat a sirouhlik.

Cielom prace bola optimalizacia metédy stanovenia prchavych sirnych zli¢enin v pive plynovou chromatografiou s plamenovym
fotometrickym detektorom (GC-FPD) po mikroextrakcii na tuhu fazu (SPME). Boli zistené vyznamné zmeny v zastupeni tychto latok
v pive vplyvom chemickych reakcii pri zvySenej teplote, a preto bolo potrebné optimalizovat najm& podmienky adsorpcie na SPME
vlakno zmenou vonkajSich podmienok, ako je teplota adsorpcie, ¢as adsorpcie, objem vzorky a pridavok soli, aby sa vysledky ¢o naj-
viac priblizovali hodnotam v ¢erstvom pive.

Volatile sulphur-compounds are important constituents of beer aroma, but on the other hand their low sensory threshold and po-
werful unpleasant sensory characteristics are frequently the cause of off-odours in beer. Dimethyl sulphide, dimethyl disulphide, di-
methyl trisulphide, ethanethiol, ethyl thioacetate, methanethiol, methionol, methyl thioacetate, 3-methyltyhio propylacetate and car-
bon disulphide belong to the family of sulphur-containing compounds which have been reported in beer.

A method for determination of volatile sulphur compounds in beer using solid-phase microextraction (SPME) method coupled with
gas chromatography with flame photometric detection (GC-FPD) was optimised. Important changes in pattern of these compounds
in beer have been found during extraction in different conditions. That’s why the adsorption conditions such as temperature, time,
sample volume and addition of salts were optimised to approach the results which in most correspond with values in fresh beer.

RUBIN — NOVA ODRUDA CHMELE
RUBIN — NEW HOP VARIETY 5
Vladimir Nesvadba, Karel Krofta — Chmelarsky institut, s. r. 0., Zatec

V roce 2007 byla registrovana nova odriida chmele pod nazvem Rubin. Nazev odriidy charakterizuje barvu révy této odridy. Ru-
bin vznikl kfizenim z rozpracovaného $lechtitelského materialu a odrid Zatecky polorany ¢ervenak, Northern Brewer a Bor. Vyssi ob-
sah chmelovych pryskyfic ziskal po samé&im genotypu. Rostlina ma mohutny valcovity tvar s dlouhymi pazochy. Plodonosné pazochy
jsou stfedné vysoko nasazené a hustota hlavek je stfedni az fidka. Chmelova hlavka je podlouhlého tvaru. Tato odrlda je charakte-
risticka vysokou vitalitou, tj.vyborné ristové vlastnosti po vysadbé i v pribéhu péstovani a prfedevSim vysoky mnozitelsky koeficient.
Rubin je stfedné nachylny na peronosporu chmelovou (Pseudoperonospora humuli) a tolerantni k padli chmelovému (Podosphaera
macularis). Vegeta¢ni doba odrlidy je 134 az 140 dni. Vynos suchého chmele je 2,0-2,6 t.ha'. Odrida Rubin obsahuje 10 az 14 %
hm. alfa kyselin s pomérem kohumulonu v intervalu 25-33 % rel. Obsah beta kyselin je v rozmezi 4 az 6 % hm. Obsah silic je 1-2
%. Vané chmele je silné korenita. Ve sloZzeni chmelovych silic je dominantnim znakem vysoky obsah selinenli v rozmezi 10 az 16 %
rel. Odriida obsahuje 2,5 az 3,0 % celkovych polyfenoll a 0,45-0,75 % xanthohumolu. V rdamci rozsahlych degustacnich zkouSek pro-
kazala dobré pivovarské vlastnosti.

Odrtda Rubin byla ziskdana Chmelafskym institutem, s. r. 0., Zatec s &astecnou finanéni podporou Ministerstva zemédélstvi CR
dotaci 3.d (podpora na Slechténi). Agrotechnické parametry byly ovérfovany v ramci projektu NAZV QF 3179.

In 2007 new variety Rubin was registered in Czech republic. The name of the variety is given by the colour of its bine. Rubin ori-
ginated from crossing of breeding material with other cultivars like Saaz, Northern Brewer and Bor. Higher content of hop resins in-
herited from a male genotype. The plant has sizable cylindrical shape with long laterals. Fruit-bearing laterals are of the middle he-
ight, cone density is intermediate to small. Hop cone is of elongated shape. This variety is typical by high growth vitality immediately
after planting and high multiplication coefficient. Rubin is medium susceptible to downy mildew (Pseudoperono-spora humuli) and to-
lerant to powdery mildew (Podosphaera macularis). Vegetation period is 134—140 days. Yield is usually in the range of 2.0-2.6 T/ha.
Rubin contains 10-14 w/w of alpha acids, cohumulone ratio is in the interval of 25-33 % rel. Content of beta acids is 4-6 % w/w. The
smell of hops is pronounced spicy. Hop oils content is 1-2 % w/w. Dominant feature of hop oils composition is high content of seli-
nenes in the range of 10-16 %. The variety contains 2.5-3.0 % of total polyphenols and 0.45-0.75 % of xanthohumol. In brewing tri-
als showed good influence on beer taste and smell.

Variety Rubin was bred by Hop Research Institute Co., Ltd. in Zatec with financial support of Ministry of Agriculture. Agrotechni-
cal parameters were verified within the scope of research project NAZV QF 3179.

SLEDOVANI ZMEN OBSAHU VYBRANYCH MYKOTOXINU A STAVELANU PRI SLADOVANI A VYROBE PIVA
CHANGES IN MYCOTOXIN AND OXALATE CONTENTS DURING MALTING AND BREWING

Simona Macuchova', Jana Haj$lova2, Lenka Sachambula® — '"VUPS, a. s., Sladafsky Ustav, Brno, 2Ustav chemie a analyzy
potravin, VSCHT Praha

Projekt byl zaméren na sledovani zmén Stavelan(i a vybranych mykotoxind, zejména deoxynivalenolu (DON), v obilkach jeémene
a sladu v zavislosti na podminkach péstovani a technologii sladovani. Souéasti prace bylo také sledovani pfechodu téchto latek v pru-
béhu technologie sladovani a vafeni piva.

Ve vSech sledovanych vzorcich jeémene byla potvrzena pfitomnost DON; pouZziti fungicid(l vedlo k potlaceni tvorby mykotoxinG.
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V prabéhu sladovani jsou optimalni podminky pro vznik mykotoxind ve fazi klieni. U sladovanych vzork( doslo k narlstu hladin de-
oxynivalenolu a zearalenonu. V prabéhu vareni piva doslo u polarnich mykotoxind k pfechodu ze sladu do piva. Obsah Staveland se
béhem vareni piva snizil o tfetinu.

Pfi sladovani jeémene dochazi k vyznamnému uvolfiovani vazanych forem mykotoxint z matrice. Diky jejich pfechodu do piva a
jejich biologické dostupnosti maze byt spotiebitel exponovan relativné vyssimi davkami mykotoxind, pfestoze vychozi jeémen nebyl
vyznamné kontaminovan.

The aim of the project was to study changes of oxalate and selected mycotoxin levels, especially deoxynivalenol (DON) in barley
caryopses and malt in dependence on growing conditions and malting technology. Further aim of the study was to monitor a transi-
tion of these substances during malting and brewing technology.

The presence of DON was confirmed in all the studied barley samples. Use of the fungicide led to the suppression of mycotoxin
production. During malting, the germination phase provides the optimum conditions for the mycotoxin production. In malted samples
levels of deoxynivalenol and zearalenon increased. During brewing in all polar mycotoxins transition from the malt to beer occurred.
Oxalate content was reduced by one-third during brewing.

During malting of barley, bound forms of mycotoxins are released from matrix. Due to their transition to beer and their biological
availability, a consumer can be exposed to considerable doses of mycotoxins even though the initial barley was not significantly con-
taminated.

STANOVENIE PRCHAVYCH SIRNYCH ZLUCENIN V SLOVENSKYCH PIVACH S VYUZITIM MIKROEXTRAKCIE
NA TUHU FAZU A PLYNOVEJ CHROMATOGRAFIE

DETERMINATION OF VOLATILE SULPHUR-CONTAINING COMPOUNDS IN SLOVAK BEERS USING SOLID-
PHASE MICROEXTRACTION AND GAS CHROMATOGRAPHY

Martin Sulék’, Daniela Smogrovi¢ova', Erich Leitner? — 'Ustav biotechnoldgie a potravinarstva, FCHPT STU, Bratislava, 2Institut fir
Lebensmittelchemie und -technologie, TU Graz, Austria

Praca porovnava obsah prchavych sirnych zlu¢enin v slovenskych vy€apnych pivach a leziakoch. Tieto latky sa vyznamne podie-
laju na tvorbe arémy piva, no pre ich vyrazné senzorické charakteristiky a nizky prah detekcie mézu na vonu piva vplyvat zna¢ne ne-
gativne uz v stopovych mnozstvach. V pive bolo identifikované velké mnozstvo tychto latok, no medzi najvyznamnejsie patria dime-
tylsulfid, dimetyldisulfid, dimetyltrisulfid, etantiol, etyltioacetat, metantiol, metionol, metyltioacetat, 3-metyltiopropylacetat a sirouhlik.

Na stanovenie tychto latok bola pouzita optimalizovana metdda mikroextrakcie na tuhu fazu (SPME) s naslednym stanovenim ply-
novou chromatografiou s plamefiovym fotometrickym detektorom (GC-FPD). Boli pouzité dva vnutorné Standardy — etylmetylsulfid
a 1-propyltioacetat. Zistili sa rozdiely v zastdpeni jednotlivych zli¢enin v pivach réznych znadiek aj rozdiely medzi pivami s r6znou
stupriovitostou.

A comparison of volatile sulphur-containing compounds in Slovak beers with different gravity has been done. These compounds
contribute in a positive way in aroma of beer, but because of their low sensory threshold and powerful, often unpleasant characte-
ristics can cause off-odours as early as in trace amounts. A wide variety of sulphur compounds has been identified in beer; the most
important are dimethyl sulphide, dimethyl disulphide, dimethyl trisulphide, ethanethiol, ethyl thioacetate, methanethiol, methionol, met-
hyl thioacetate, 3-methyltyhio propylacetate and carbon disulphide.

An optimised method using headspace solid-phase microextraction (SPME) coupled with gas chromatography with flame photo-
metric detection (GC-FPD) has been used for determination of these compounds. Two internal standards were used — ethyl methyl!
sulphide and 1-propyl thioacetate. Differences in representation of individual compounds in different beer brands as well as differen-
ces in amounts of sulphur-containing compounds in different gravity beers have been found.

STANOVENI CHLORFENOLU VE VARNI VODE A PIVU
DETERMINING CHLOROPHENOLS IN BREWING WATER AND BEER
Toma$s Horak, Jifi Culik, Marie Jurkova, Pavel Cejka, Vladimir Kellner — VUPS, a. s., Pivovarsky ustav Praha

Prace popisuje metodu stanoveni chlorfenolll ve varni vodé a pivu. Pro extrakci a zakoncentrovani analytd byla vyuzita technika
extrakce na pevné fazi (SPE). Poté byly chlorfenoly derivatizovany anhydridem kyseliny octové a stanoveny na plynovém chromato-
grafu s detektorem elektronového zachytu. V praci byly porovnany SPE kolonky LiChrolut EN (ethylvinylbenzen — divinylbenzen ko-
polymer s extrémné velkym specifickym povrchem) a LiChrolut RP-18. Kromé toho byl zkouman vliv riizného objemu eluéniho ¢inidla
na vytéznost chlorfenold. V praci jsou dale popsany pracovni charakteristiky optimalizované metody.

The study describes the method for determining chlorophenols in brewing water and beer. Solid phase extraction was used for the
extraction and concentration of the analytes. Then the chlorophenols were derivatized by the acetic anhydride and determined on
gas chromatograph with electron capture detector. The study compares the SPE columns of LiChrolut EN (ethylvinylbenzene — divi-
nylbenzene copolymer with extremely large specific surface area) and LiChrolut RP-18. Moreover, the influence of varying eluting
agent volumes on the yield of chlorophenols was studied. Furthermore, the study describes operating characteristics of the optimi-
zed method.

STROBILURINOVE FUNGICIDY
STROBILURIN FUNGICIDES )
Renata Mikulikova, Sylva Bélakova, Zdenék Svoboda — VUPS, a.s., Sladafsky ustav Brno

V poslednich letech se staly velmi vyznamnou skupinou fungicidnich G¢innych latek pouzivanych proti chorobam jeémene i chmele
strobiluriny. Jsou to latky s vysokym fungicidnim tG¢inkem. Vyznacuji se velmi variabilnimi vlastnostmi, véetné spektra ucinnosti. PG-
sobi pfedevsim preventivné, maji vSak i kurativni a nékteré i eradikativni u¢innost. VSechny pusobi kontaktné nékteré hloubkové nebo
systemicky.

Vzhledem k narlstu rozsahu pouziti strobilurinCi v ochrané je€émene a chmele bylo nezbytné zavést sledovani jejich rezidui v su-
roving, meziproduktech i findlnim produktu.

Strobilurin fungicides have become a valuable tool for managing hop and barley diseases. They are substances with high fungi-
cidal effect. Strobilurins have highly variable properties, including their range of efficiency. They act mainly preventively but they also
have curative and some of them eradicative effect. All of them are contact fungicides, some act deeply or systemically.

With respect to increase in the extent of strobilurin use for the protection of hop and barley, it is necessary to introduce their mo-
nitoring in the raw materials, intermediaries and final product.
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VLASTNOSTI NiZKOALKOHOLICKYCH PiV PRODUKOVANYCH MUTANTNYMI KMENMI KVASINIEK
CHARACTERISTIC OF LOW-ALCOHOLIC BEERS PREPARED BY GENETICALLY MODIFIED YEAST
Pavol Nadasky, Daniela Smogrovic¢ova, Milan Terneni, Jarmila Kurejova — Ustav biotechnoldgie a potravinarstva, FCHPT STU, Bratislava

Cielom préace bolo porovnat vlastnosti piva produkovaného beznou pivovarskou kvasinkou W96 a nizkoalkoholickych piv pripra-
venych mutantnymi kvasinkami Saccharomyces cerevisiae. Mutantné kmene mali poruchu v génoch kédujucich syntézu réznych en-
zymov cyklu trikarboxylovych kyselin a produkovali piva s koncentraciou etanolu 1,10—-1,18 % obj. Podla slovenskej legislativy tieto
piva patria medzi nizkoalkoholické (alkohol od 0,5 do 1,2 % obj.). Antioxida¢na aktivita naSich nizkoalkoholickych piv sa menila v za-
vislosti od kmena pouzitého na fermentéciu a bola 1,04—1,61-krat vysSia ako antioxida¢na aktivita piva produkovaného kmeriom W96.
Len v jednom pripade bola namerana nizsia antioxidac¢na aktivita. Koncentracia diacetylu v mladych pivach bola rozmedzi 0,09 a 0,18
mg/l, koncentracia acetaldehydu v rozmedzi 2,3 a 2,9 mg/I.

The aim of this work was to compare characteristics of beer produced by conventional brewing yeast strain W96 and of low-alco-
holic beers produced by mutant strains of Saccharomyces cerevisiae. The mutant strains were deficient in genes encoding synthe-
sis of different enzymes of tricarboxylic acid cycle and produced beers with ethanol concentration of 1.10-1.18 % v/v. According to
the Slovak legislative it means ,low-alcoholic” (alcohol from 0.5 to 1.2 % v/v). Antioxidant activity of our low-alcoholic beers has va-
ried with mutant strain used for fermentation, and was 1.04—1.61 time higher than antioxidant activity of beer produced by W96 strain.
Lower antioxidant activity was found in one case only. Concentration of diacetyl in young beers extended between 0.09 and 0.18 mg/l,
concentration of acetaldehyde between 2.3 and 2.9 mg/l.

VLIV APLIKACE ZINKU NA AKTIVITU ANTIOXIDACNIHO ENZYMU SUPEROXIDDISMUTASY U JECMENE
EFFECT OF ZINC APPLICATION ON THE ACTIVITY OF ANTIOXIDATIVE ENZYME SUPEROXIDE DISMUTASE IN
BARLEY

Natalie Bfezinova Belcredi, Radim Cerkal, Jaroslava Ehrenbergerova, Pavlina Hrstkova, Karel Vejrazka — Ustav péstovani,
Slechténi rostlin a rostlinolékarstvi, MZLU v Brné

V praci jsme sledovali vliv aplikace zinku, ve formé siranu a oxidu zine€¢natého, na antioxida¢ni aktivitu enzymu superoxiddismu-
tasy (SOD). Tento enzym ma vliv na odbouravani volnych radikalt a hraje roli jednoho z obrannych mechanismu proti kyslikovym ra-
dikalam. V téchto reakcich se jako katalyzatory u¢astni nékteré mineralni prvky a pravé proto je hnojeni rostlin témito mikroprvky dd-
lezité. SOD hraje dllezitou roli nejenom v zrnu, ale také ve sladu, kde zabranuje oxidaci tukd béhem skladovani, coz se pozitivné
odrazi i na vysledném pivovarském produktu — pivu.

V zrnu a sladu jsme stanovili v roce 2004—2005 u souboru 20 odrud aktivitu SOD v intervalu 60-110 png™ resp. 90-160 pg' su-
Siny vzorku.V roce 2006 byl aplikovan zinek na porost odrid (Bojos, Jersey, Kompakt, Malz, Sebastian, Tolar) v ristovych fazich DC
31 (Znl.) a DC 57 (Zn I1.) na lokalité Zabcice. Aktivita SOD v zrnu po aplikaci Zn I. a Il. byla statisticky vy$si pouze u odridy Jersey
(104 a 105 ug™) oproti kontrole (85 wg'). Statisticky vyznamné vy$si primérna aktivita (vSech odrid) enzymu SOD byla zjiSténa
u zrna po aplikaci v rastové fazi DC 31 (Zn I. 90 p.g™) oproti kontrole i oproti aplikaci Zn 1. Po aplikaci Il. se aktivita SOD (pg™) v rd-
stové fazi DC 57 statisticky vyznamné neliSila od kontroly (86 g 1) Aktivita SOD byla sledovana i u zelené biomasy je€émene z po-
rostll rovnéz osetrenych zinkem, nebyly v8ak zjistény statisticky vyznamné rozdily mezi vzorky po aplikaci Zn a vzorky kontrolnimi.

Prezentovana préace byla zpracovana za podpory MSMT 1M0570 a GACR 525/05/0781.

The study followed the effect of application of zinc in a form of zinc sulphate and oxide on the antioxidative activity of the enzyme
superoxide dismutase (SOD). This enzyme affects degradation of free radicals and plays a role of a defense mechanism against oxy-
gen radicals. Catalyzers of these reactions are some mineral elements, therefore fertilizing plants with these microelements is im-
portant. SOD plays an important role not only in a grain but also in malt where it prevents oxidation of fats during storage; this posi-
tively affects the final brewing product — beer.

In 2004-2005 SOD activity in the interval of 60—110 ug’ or 90-160 g™ of sample d.m. was assessed in grain and malt in 20 va-
rieties. In 2006 zinc was applied on the stand of the varieties (Bojos, Jersey, Kompakt Malz, Sebastian, Tolar) in the growing pha-
ses DC 31 (Zn |.) and DC 57 (Zn I1.) at the locality Zabgice. SOD activity in grain after the application of Zn I. and Il. was statistically
higher only in the variety Jersey (104 and 105 ug') versus the control (85 ng'). Statistically significantly higher average activity (of
all varieties) of SOD enzyme was found in grain after application in the growing phase DC 31 (Zn I, 90 ug’) versus the control and
versus the application of Zn Il. After application Il the SOD activity (87 ng') in the growing phase DC 57 did not differ statistically sig-
nificantly from the control (86 ug’). SOD activity was further studied in green biomass of barley from the stands treated with zinc but
no statistically significant differences between the samples and controls after the Zn application were found.

The submitted study was worked out with the support of MSMT 1M0570 and GACR 525/05/0781.

ZKUSENOSTI S PRISTROJI PRO MERENI PENIVOSTI
EXPERIENCE WITH FOAM STABILITY TESTERS ~ ) _
Jan Savel, Petr Kosin', Adam Broz'2 — 'Budé&jovicky Budvar, n. p., Ceské Budéjovice, 2UKCHB, VSCHT v Praze

Ackoli vlastnosti pény zahrnuji nékolik charakteristik, jako jsou trvanlivost, struktura, pradmér bublin, bélost pény a jeji schopnost
ulpivat na sklenici, méfeni se soustfeduje na stanoveni stability pény. Obecné se vyuzivaji dvé koncepce: méreni poklesu pény nebo
pohybu rozhrani mezi pivem a pénou. Pfistroje se obvykle zakladaji na optickém, nebo vodivostnim principu. V sou¢asnosti se nej-
vice pouzivaji dva komeréné vyrabéné pfistroje, NIBEM a méfi¢ Lg. Nedavno byl vytvoren tfeti pristroj, umoznujici méfeni malych ob-
jemG vzorku (méné nez 100 ml pény nebo 50 ml piva). K dispozici jsou dva méfici postupy. Prvni z nich pouziva pénu, vytvofenou
z syceného piva jeho nalévanim nebo ¢epovanim, druhy pracuje s nenasycenymi vzorky, jako jsou sladina nebo mladina. Caste¢né
nasycené vzorky (kvasici mladina) se mohou také dekarbonizovat a méfit. Péna se vytvafi michanim, uvadénim plynu do vzorku,
a potom se méfi doba rozpadu pény. Hodnoti se stanoveni stability pény a vhodnost surovin, pivovarskych tekutin a meziproduktl
pro vyrobu kvalitniho piva. Tzv. péniva schopnost matrice popisuje pénivé vlastnosti piva véetné meziproduktu.

Although foam properties comprise several attributes such as longevity, texture, bubbles diameter, whiteness and tendency to ad-
here to the glass, the measurement focuses on the foam stability testing. Two conceptions have been broadly used: the measure-
ment of the foam surface sink or movement of the interface between beer and foam. The instruments are usually based on optical
or conductivity principles. Nowadays two commercial testers are widely used, NIBEM and Lg foam tester. The third tester has been
launched recently, enabling small volume measurement (less than 100 ml of foam or 50 ml of beer). Two measuring procedures are
available. The first uses the foam generated from the carbonated beer by its pouring or dispensing, the latter works with unsaturated
samples such as sweet or hopped wort. The partially saturated samples (primary fermentation) can also be decarbonated and me-
asured. The foam is formed using stirring and gas introducing into sample followed by collapse time determination. The foam stabi-
lity determination and the suitability of raw materials, brewery liquids and intermediates for the production of quality beer are esti-
mated. So called foamability of the matrix describes the foaming properties of beer including intermediates.



