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Mikyska, A. — Haskova, D. — Culik, J. — Jurkova, M. — Cejka, P.: Studium vlivu koloidni stabilizace piva sorbentem Polyclar 10 na
polyfenolové antioxidanty a senzorickou stabilitu piva. Kvasny Prum. 56, 2010, €. 3, s. 167-174.

Vliv koloidni stabilizace piva sorbentem polyfenold na skladbu polyfenold, antioxidaéni aktivitu piva, obsah karbonylli a senzorickou
kvalitu Eerstvého a tfi mésice skladovaného piva byl studovan v pokusnych varkach (200 I) chmelenych bud aromatickym, nebo hofkym
chmelem. Céast piva z kazdé varky byla stabilizovana dvéma rozdilnymi davkami sorbentu Polyclar 10. Stabilizaci byl snizen obsah jak
slozitéjSich polyfenolll, tak nékterych volnych fenolovych latek, flavanoll a derivatd p-hydroxybenzoové kyseliny. Po odstranéni 15 az
40 % polyfenolovych latek ze sledovanych skupin polyfenoll stabilizaci byl zjiStén pokles antioxidaéni aktivity ESR-DPPH pouze 0 5-15 %.
Antiradikalova kapacita ESR — lag time se stabilizaci prakticky nezménila. V ¢erstvych stabilizovanych pivech byl stanoven mirné nizsi
obsah vétsiny markeru karbonyll a zarover niz§i obsah oxidu sific¢itého oproti pivu srovnavacimu. Po tfech mésicich skladovani piva ne-
byl zjistén markantni vliv stabilizace Polyclarem 10 na obsah karbonylli tvofenych z aminokyselin a vysSich alkohold. Vliv stabilizace na
obsah karbonyll tvorenych z mastnych kyselin byl zjevny. Nar(st obsahu téchto karbonyll v pribéhu skladovani byl vy$si u stabilizo-
vanych piv, a to zejména u varky chmelené aromatickym chmelem. Senzoricky byla stabilizované piva po skladovani hodnocena mar-
Polyclarem AT jsou odstranény predevsim nezadouci polyfenolové slouceniny. Tato technologie ma pfiznivy efekt z hlediska zpomaleni
jak tvorby koloidniho zakalu, tak i senzorického starnuti piva.

Mikyska, A. — Haskova, D. — Culik, J. — Jurkova, M. — Cejka, P.: Study of an influence of beer colloidal stabilization by sorbent
Polyclar 10 on polyphenolic antioxidants and sensorial stability of beer. Kvasny Prum. 56, 2010, No. 3, p. 167-174.

The influence of beer colloidal stability by polyphenols sorbent treatment on polyphenols composition, antioxidant activity of beer, car-
bonyls content and sensorial quality of fresh and three months stored beer was studied in trial brews (200 L) hopped either by aroma
or bitter hops. A part of each brew was stabilized by the use of two different doses of sorbent Polyclar 10. Content of both complex
polyphenols and content of some free phenol compounds, flavanoids and p-hydroxybenzoic acid derivates decreased by stabilizing ac-
tion. It was found out ESR-DPPH antioxidant activity decrease only in 5—15 % after 15-40 % polyphenols of investigated groups re-
moving by stabilization. Antiradical activity ESR-lag time had not practically changed by stabilizing action. Slightly lower content most of
carbonyl markers as well as lower sulfur dioxide content was determined in fresh stabilized beers compare with non stabilized beer. Af-
ter three months of beer storage there was not distinct influence of stabilization by Polyclar 10 on content of carbonyls originated from
amino acids and higher alcohols found out. An influence of stabilization on carbonyls originated from fatty acids was apparent. These
carbonyls content increase in the course of beer storage was higher for stabilized beers, especially for brew hopped by aroma hops. Af-
ter beer storage stabilized beers were sensorial evaluated to be better compared to non stabilized beers, they had low age and oxidized
off flavors intensity. Especially undesirable polyphenol compounds have been removed by beer colloidal stabilizing by polyphenols sor-
bent Polyclar 10. This technology has positive effect from the point of view both colloidal haze formation and beer flavor staling decel-
eration.

Mikyska, A. — Haskova, D. — Culik, J. — Jurkova, M. — Cejka, P.: Studium des Einflusses der kolloidalen Stabilisation von Bier mit-
tels Sorbent Polyclar 10 auf Polyphenol Antioxidante und sensorische Stabilitédt von Bier. Kvasny Prum. 56, 2010, Nr. 3, S. 167-174.

Auf den durch bitter- oder aromatischen Hopfen gehopften Versuchsuden (200 L) wurde Einfluss der kolloidalen Stabilisation durch
Polyphenol Sorbent auf die Polyphenolen Zusammensetzung, Gehalt an Carbonyl und auf die sensorische Qualitat des frischen und
drei Monate alten Bieres studiert. Ein Teil jedes Sudes wurde durch die Zugabe von zwei verschiedenen Dosen Sorbent Polyclar 10
stabilisiert. Durch die Stabilisation wurde sowohl der Gehalt an zusammengesetzte Polyphenole als auch an einige freie Phenolstoffe,
Flavanole und an Derivate der p-Hydroxybensenséaure erniedrigt. Nach der Beseitigung von 15-40% Polyphenolstoffen durch Stabili-
sation aus den verfolgten Polyphenolgruppen wurde eine Senkung der Antioxidationsaktivitit ESR-DPPH nur im Bereich 5—15% fest-
gestellt. Durch die Stabilisation hat sich die Antiradikalkapazitdt ESR — lag time nicht gedndert. Im frischen stabilisierten Bier wurde ein
bisschen niedrigerer Gehalt an Mehrzahl Carbonyl Markers auch gegen das Vergleichendbier niedrigerer Gehalt an SO, gefunden. Nach
drei Monaten wurde kein wesentlicher Einfluss der Polyclar 10 Stabilization auf den Gehalt an aus den Aminosauren und héheren Al-
koholen entstehenden Carbonyls festgestellt, jedoch der Einfluss der Stabilisation auf den Gehalt an Carbonyls aus Fettsduren war
deutlich, der Anstieg dieses Gehalts wurde beim stabilisierten Bier und insbesondere beim mit dem aromatischen Hopfen gehopften
Sud wesentlich héher. Nach der Lagerung wurde das stabilisierte Bier sensorisch besser als das Vergleichendbier ausgewertet, die In-
tensitat des alten, bzw. oxidativen Geschmacks und Dufts war schwacher. Durch die Kolloidstabilisation mit Polypfenolsorbent Polyclar
10 wurden vor allen die ungewinschten Polyphenolverbindungen beseitigt. Aus dem Punkt einer Verlangsamung der kolloidal Trl-
bungsbildung und Bierveralterung hat diese Technologie einen giinstigen Effekt.

Kliéova slova: polyfenoly, antioxidanty, karbonyly, koloidni stabili-
zace, senzoricka stabilita, pivo

1 UVOD

Koloidni stabilizace piva sorbenty polyfenolovych latek je u€innym
postupem zejména pro zajisténi dlouhé garance &irosti piv. Polyfe-
nolové latky, cukerné reduktony a v pribéhu kvaseni tvofeny oxid
sificity jsou dalezitymi pfirozenymi antioxidanty v pivovarstvi. Polyfe-
nolové latky sladu a chmele ovliviuji antioxida¢ni aktivitu a tim i po-

Keywords: polyphenols, antioxidants, carbonyls, colloidal stabiliza-
tion, sensorial stability, beer

1 INTRODUCTION

Colloidal stabilization of beer by polyphenols sorbent treatment is
effectual procedure especially for long term beer clarity guarantee in-
surance. Polyphenol compounds, sugar reductions and in the course
of fermentation formed sulphur dioxide are important natural antiox-
idants in beer brewing. Polyphenol compounds of malt and hops af-
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tencialné senzorickou stabilitu piva [1-7]. Antiradikalova aktivita piva
zavisi kromé jiného na mnozstvi i skladbé polyfenol(l. Nékteré poly-
fenoly mohou pusobit jako prooxidanty [8]. Karbonylové latky staré
chuti jsou tvofeny v fetézci radikalovych reakci, kde vznikaji pliso-
benim aktivnich forem kysliku na nékteré latky, jako jsou mastné ky-
seliny, aminokyseliny, vy8Si alkoholy a cukry [9]. Néktefi autofi usu-
zuji, ze zpomaleni nezadoucich procesl v pribéhu skladovani piva
je ovlivnéno zejména oxidem sifi¢itym tvofenym pfi kvasenia vyznam
polyfenolickych a cukernych antioxidant( je podstatné mensi[10-14].
Jini autofi nalezli jasné zavislosti mezi antioxida¢nimi viastnostmi piva
a meziproduktl jeho vyroby a tvorbou karbonyl{i staré chuti i senzo-
rickou stabilitou piva [2, 3, 4, 6, 15—18]. Cilem této studie bylo pfinést
vice poznatkd o dopadu oSetfeni piva sorbentem polyfenol( na ob-
sah volnych fenolickych latek, antioxida¢ni aktivitu a tvorbu karbony-
lovych latek ve skladovaném pivu.

2 MATERIAL A METODY

2.1 Pokusné varky

Byly uvafeny dvé pokusné varky o objemu 240 | horké mladiny 12%
celosladového svétlého lezaku. Sladina byla pfipravena dvourmuto-
vym dekokénim postupem. Mnozstvi polyfenolll v pivu bylo nastaveno
chmelenim bud peletami odriidy Zatecky &ervenak, typické vysokym
obsahem polyfenoll, nebo peletami nové horké odridy Rubin. Mla-
diny byly po odkaleni a zchlazeni provzdusnény na shodny obsah
rozpusténeého kysliku (7 mg/l) a zakvaseny lisovanymi kvasnicemi
kmene ¢&. 95 sbirky VUPS. Teplota hlavniho kvaSeni byla udrzovana
do 12 °C. Dokvagovani pfi teploté 0 az 2 °C trvalo 40 dni. Cast piva
byla pfi filtraci stabilizovana komerénim sorbetem polyfenoll Polyc-
lar 10. Byly aplikovany dvé davky, 15 g/hl (bézna davka) a 30 g/hl
(maximalniprovoznidavka). Piva byla sto€ena do lahvina plnici s dvo-
jitou evakuaci pod ochrannou atmosférou oxidu uhli¢itého. Stocené
pivo bylo pasterovano na uroven pfiblizné 20 PU. Piva byla sklado-
vana v pfepravkach v laboratofi pfi teploté 20 °C, tedy za podminek
blizkych podminkam v obchodni siti.

2.2 Analyzy

Analyzy sladin, mladin a piv v¢etné celkovych polyfenold a flava-
noidl byly provedeny podle Analytiky EBC [19], anthokyanogeny byly
stanoveny podle Pivovarsko-sladarské analytiky [20]. Obsah trans
a cis stereoisomeru iso-alfa hofkych kyselin byl stanoven HPLC me-
todou vypracovanou na VUPS. Obsah volnych fenolickych latek (gal-
lové kyselina, protokatechova kyselina, gentisova kyselina, p-hydro-
xybenzoova kyselina, 4-hydroxyfenyloctova kyselina, katechin,
chlorogenova kyselina, vanilova kyselina, kdvova kyselina, syringova
kyselina, epikatechin, vanilin, p-kumarova kyselina, umbelliferon,
skopoletin, ferulova kyselina, sinapova kyselina, rutin, naringin, my-
ricetin, 4-hydroxykumarin, daidzein, kvercetin, genistein, apigenin)
byl stanoven metodou HPLC s CoulArray detektorem [21]. Antioxi-
daéni (antiradikalova) aktivita byla méfena dvéma metodami. Antira-
dikalova aktivita s pouzitim volného radikalu DPPH (1,1-dipyridyl-2-
picryl hydrazyl) byla stanovena postupem ESR-DPPH popsanym
drive [22, 23]. Stanoveni endogenni antiradikalové aktivity (ESR lag-
time) bylo provedeno plvodni metodou popsanou Ushidou [24, 25].
Karbonylové latky (17 markerl — acetaldehyd, aceton 2-methylpro-
panal, 2-methylbutanal, 3-methylbutanal, benzaldehyd, phenylace-
taldehyd, (E)-2-nonenal, (E)-2-oktenal, (E)-butenal, hexanal, hepta-
nal, oktanal, 2-furfural, 3-methyl butan-2-on) byly stanoveny metodou
GC/MS [26, 27]. Senzoricka analyza Cerstvého piva a 3 mésice skla-
dovaného piva byla provedena panelem osmi trénovanych hodnoti-
teld VUPS [28]. Doznivani hofkosti bylo sledovano testem popsanym
Cepickou [29]. S ohledem na potfebu simultanniho vyhodnoceni ce-
Iého souboru polyfenolovych latek stejné jako karbonylovych latek
byla pouzita multifaktorialni metoda analyzy dat, klastrové analyza.

3 VYSLEDKY A DISKUSE

3.1 Polyfenolové latky

Sladiny obou véarek byly srovnatelné kvality, v mladinach obsah po-
lyfenolovych latek i hodnota antioxidaéni aktivity reflektovala rozdil
v kvalité pouzitého chmele (tab. 7). Mladina chmelena Zateckym &er-
venakem (varka 2) méla obsah celkovych polyfenold a anthokyano-
genu o cca 38 % vysSi, obsah flavanoidll byl vy$si o 18 %. Byl tak
naplnén zamér pfipravit pro studium vlivu koloidni stabilizace varky
s rozdilnou hladinou a skladbou polyfenold. Rozdil v pivech byl jesté
vyraznéjsi (tab. 2). Pivo 2 obsahovalo o 17 % vice volnych fenolovych

fect antioxidant activity and thus potentially sensorial stability of beer
[1-7]. Antiradical activity of beer depends among other things on
polyphenols quantity and composition. Some polyphenols can act as
prooxidants [8]. . Stale flavor carbonyl compounds are formed in rad-
ical reactions chain, where they are formed by the action of reactive
oxygen species on some compounds as are fatty acids, amino acids,
higher alcohols and saccharides [9]. Some authors conclude decel-
eration of undesirable processes running in the course of beer stor-
age is influenced mainly by sulfur dioxide forming by fermentation
and, the importance of polyphenols and sugar antioxidants is con-
siderably smaller [10—14]. Other authors found out clear dependences
between antioxidant properties of beer and its production intermedi-
ates and stale flavor carbonyl compounds as well as beer sensorial
stability [2, 3, 4, 6, 15—18]. The aim of this study was to bring more
knowledge about the impact of beer treatment by polyphenols sor-
bent on free phenol compounds, antioxidant activity and carbonyl
compounds formation in stored beer.

2 MATERIAL AND METHODS

2.1 Trial brews

There were two experimental 200 | brews of 12 °P all malt pale
lager beers prepared. Wort was prepared by the use of two mash de-
coction procedure. Polyphenols content in beer was adjusted by hop-
ping either by hop pellets of Saaz variety characteristic by high
polyphenols content or by hop pellets of new bitter variety Rubin.
Break was separated in a clarifying tank; cooled worts were aerated
on the same level of dissolved oxygen (7 mg/l) and inoculated by
pressed yeast, strain No 95 of yeast collection of RIBM. Maturation
period was 40 days by the temperature 0-2 °C. Part of beer was sta-
bilized during filtration by the use of commercial polyphenols sorbent
Polyclar 10. Two dosages were applied, 15 g/hl (common dosage)
and 30 g/hl (maximal dosage) and bottled by the use of a filling ma-
chine with double-evacuation and pre-filling of bottles by carbon diox-
ide. Bottled beer was pasteurized at the level approx. 20 PU. Beers
were stored in laboratory in crates at a temperature of 20 °C, thus
conditions are near to ones in trade network.

2.2 Analyses

Sweet worts, hopped worts and beers analyses including total
polyphenols and flavanoids were made according to Analytica EBC
[19], anthocyanogens were determined according to Pivovarsko-
sladafska analytika [20], Content of trans and cis stereoisomers of
iso-alfa bitter acids was determined by HPLC method developed at
RIBM. Content of free phenolic substances (Gallic acid, Protocate-
chuic acid, Gentisic acid, Esculin, p—Hydroxybenzoic acid, 4—Hydrox-
yphenylacetic acid Catechin, Chlorogenic acid, Vanillic acid, Caffeic
acid, Syringic acid, Epicatechin, Vanillin, Coumaric acid, Umbelliferon,
Scopoletin, Ferulic acid, Sinapic acid, Rutin, Naringin, Myricetin, 4—Hy-
droxycoumarin, Daidzein, Quercetin, Genistein, Apigenin, For-
mononethin, Biochanin A) were determinate by HPLC with CoulArray
detector [21]. Antioxidant (antiradical) activities were measured by the
use of two methods. Antiradical activity by the use of free radical DPPH
(1,1-dipyridyl-2-picryl hydrazyl) was accessed according to ESR-
DPPH procedure previously described [22, 23]. Determination of en-
dogenous antiradical capacity beers (ESR lag-time) proceeded ac-
cording to original method described by Ushida [24, 25]. Carbonyl
compounds (17 markers — acetaldehyde, aceton 2-methylpropanal, 2-
methylbutanal, 3-methylbutanal, benzaldehyde, phenylacetaldehyde,
(E)-2-nonenal, (E)-2-octenal, (E)-butenal, hexanal, heptanal, octanal,
2-furfural, 3-methyl butan-2-on) were determinate by GC/MS method
[26, 27]. Sensorial analysis of fresh beers and 3 months stored beers
was carried out by the panel of eight trained tasters of RIBM [28]. Bit-
ter taste decay was monitored by a test described by Cepicka [29].
With respect to a need of simultaneous evaluation of whole set of
polyphenol substances as well as carbonyl compounds multivariate
data analyze method, cluster analysis was applied.

3 RESULTS AND DISCUSSION

3.1 Polyphenols

Quality of sweet worts of both brews was comparable. Polyphenols
as well as antioxidant activity values of hopped wort deflexed differ-
ent in the quality of hops used (Tab. 7). Wort hopped by Saaz hops
(brew 2) had total polyphenols as well as anthocyanogens content
higher in approx. 38 %, flavanoids content was in 18 % higher. Thus
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Tab. 1 Vysledky rozboru sladin a mladin / Results of wort and hop-
ped wort analyzes

Varka / Brew 1-Rubin|2-SAAZ
Sladina / Sweet wort

Extrakt / Extract % | 11.24|11.16
Celkové polyfenoly / Total polyphenols mg/l | 157 | 147
ESR — DPPH % 52.6 | 52.9
Mladina / Hopped wort

Extrakt / Extract % |12.33| 12.3
Prokva$eni dosazitelné / Final attenuation % 745 | 76.3
Horkost / Bitterness j-h/BU| 56 50
Celkové polyfenoly / Total polyphenols mg/l | 197 | 272
Anthokyanogeny / Anthocyanogens mg/l | 41.3 | 56.6
Flavanoidy / Flavanoids mg/l | 26.8 | 31.5
ESR — DPPH % 65.1 | 75.3

latek v sumé 25 latek stanovenych HPLC-CoulArray. Vyrazné vyssi
byl obsah u jednotlivych flavanoidd (o 95 %) a derivatt p-hydroxy-
benzoové kyseliny (0 29 %).

Stabilizaci piv sorbentem polyfenoll Polyclar 10 byla odstranéna
v zavislosti na davce sorbentu a varianté chmeleni zna¢na ¢ast cel-
kovych polyfenoll (13-27 %), anthokyanogen( (23-39 %), flavano-
idd (20-44 %) i nezanedbatelna ¢ast volnych fenolovych latek
(14-22 %). Pro pivo 2 s vy$$im obsahem polyfenoll byly ubytky vy-
raznéjsi (tab. 2, obr. 1, 2). Z volnych polyfenol( byl stabilizaénim za-
sahem snizen obsah zejména flavanoid( katechinu a epikatechinu
a rovnéz p-hydroxybenzoové kyseliny (fab. 3). Sorbent Polyclar AT na
bazi polyvinylpyrrolidonu vaze polyfenoly pfes vodikové mustky,
vazba probiha na volnych vazebnych mistech zakalotvornych poly-
fenolll. Pfednostné jsou sorbovany polymerni flavanoidy s vice va-
zebnymi misty v molekule, vazba mlze probihat i u polyfenolu s jed-
nim vazebnym mistem, tedy polyfenold nezékalotvornych [30].
Z dendrogramu na obrazku 2 je jasné patrny jak rozdil v obsahu vol-
nych fenolovych latek v pivu 1 a pivu 2, tak nezanedbatelné snizeni
obsahu téchto latek po aplikaci sorbentu. U barvy a horkych latek byl
zaznamenan maly Ubytek po stabilizaci piva, ktery je pro tento za-
sah béznym jevem.

Tab. 2 Vysledky rozboru piv / Results of beer analyzes

Obr. 1 Ubytek polyfenolovych latek a antioxidagni aktivity po stabili-
zaci piva / Fig. 1 Polyphenol compounds and antioxidant activity de-
crease after beer stabilization

CP — celkové polyfenoly / Total polyphenols, ANT — anthokyanogeny
/ anthocyanogens, FLA — flavanoidy / flavanoids, VF — volné fenolové
latky / free phenolic compounds, DPPH — antioxidaéni aktivita / anti-
oxidant activity ESR-DPPH, V1 véarka / brew 1, V2 — varka / brew 2,
15 — Polyclar AT 15 g/hl, 30 — Polyclar AT 30 g/hl
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there was intention to prepare brews different in the level and com-
position of polyphenols for the study of colloidal stabilization influ-
ence fulfilled. The different was more distinctive in beers (Tab. 2). Con-
tent of free phenolic compounds in beer 2 was in 17 % higher by
mean of assumed content of 25 compounds accessed by HPLC Coul
Array. Content of particular flavanoids (in 95 %) and p-hydroxybezoic
acid (in 29 %) was markedly higher in brew 2.

Considerable part of total polyphenols (13-27 %), anthocyanogens
(23—29 %), flavanoids (20—44 %) as well as indispensable part of free
phenolic compounds (14—22 %) was removed by polyphenols sorbent
Polyclar 10 beer stabilization in dependence of sorbent dose and hop-
ping variant. Decreases of beer 2 with higher polyphenols content were
more distinctive (Tab. 2, Fig. 1, 2). From the point of view of free phe-
nolic compounds, especially content of flavanoids catechin and epi-
catechin likewise p-hydroxybenzoic acid content was decreased by
stabilization (Table 3). Sorbent Polyclar 10 based on polyvinylpyrroli-
don binds polyphenols by hydrogen bridges, bond proceeds on free
bonding places of haze active polyphenols. Polymeric flavanoids con-
taining more bonding places in their molecule are bonded preferen-
tially; bondage can proceed also with polyphenols containing only one
bonding place, non-haze active proteins [30]. Clear evident both dif-

Varka / Brew 1 — Rubin 2 — ZPC/Saaz
Stabilizace / Stabilizing Polyclar 10 (g/hl) 0 15 30 0 15 30
Extrakt plvodni / Original extract % 1227 | 1223 | 1223 | 1222 | 12.16 | 12.24
Prokvaseni zdanlivé / Apparent attenuation % 78.6 78.9 78.7 78.8 78.9 78.8
Prokva$eni skute¢né / Real attenuation % 65.0 65.2 65.1 65.1 65.2 65.1
Pénivost / Foam stability NIBEM > 280 279 284 258 259 256
Barva / Colour Ccu 8.5 8.6 8.1 8.6 8.2 8.2
pH 4.39 4.42 4.41 4.39 4.41 4.40
Oxid uhli¢ity / Carbon dioxide % 0.45 0.46 0.46 0.45 0.42 0.45
Oxid sificity / Sulphur dioxide mg/l 7.2 6.8 7.0 8.0 7.4 7.0
Celkové polyfenoly / Total polyphenols mg/I 151 131 123 224 182 163
Anthokyanogeny / Anthocyanogens mg/l 33.4 25.6 22.6 55.0 39.2 33.5
Flavanoidy / Flavanoids mgl/l 14.0 11.1 9.3 27.2 18.4 15.3
Volné fenolické latky / Free phenolic compounds mg/I 22,5 18.3 19.3 26.3 22.3 20.6
Horkost / Bitterness j-h/BU

Cersvé pivo / fresh beer 34.0 32.0 32.0 31.0 31.0 30.0
po 3 mésicich / after 3 months 30.8 30.1 29.9 28.8 30.5 29.5
Ubytek / decrease % 9.4 6.0 6.4 7.2 1.5 1.5
ESR — DPPH %

Cersvé pivo / fresh beer 60 58 54 66 57 55
po 3 mésicich / after 3 months 51 49 45 64 52 43
Ubytek / decrease Y% 15.0 15.5 16.7 3.0 8.8 21.8
ESR - lag time min.

Cersvé pivo / fresh beer 15 15 14 15 14 10
po 3 mésicich / after 3 months 5 4 1 4 0 2
Ubytek / decrease % 69.7 74.8 90.8 73.9 98.6 771
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Obr. 2 Vliv stabilizace piva Polyclarem 10 na obsah volnych fenolo-
vych latek / Fig. 2 Influence of beer stabilization by Polyclar 10 on
free phenolic compounds content

Obr. 3 Vliv stabilizace piva Polyclarem 10 na obsah karbonylG A v ¢er-
stvém pivu / Fig. 3 Influence of beer stabilization by Polyclar 10 on
carbonyls A content in fresh beer
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3.2 Antioxidacni aktivita

Antioxidacni aktivita ESR-DPPH varek zavisela na chmeleni, varka
2 méla hodnotu o 17 % vyssi, rozdil v pivu byl 10 %. VySe diskuto-
vané rozdily v obsahu jednotlivych sledovanych skupin polyfenolo-
vych latek byly podstatné vySSi (tab. 2, obr. 1). Antioxidacni, antiradi-
kalové vlastnosti projevuji v podminkach vyroby piva jen nékteré
polyfenoly, rozdilna je i specifické antiradikalovéa kapacita jednotlivych
latek. Po odstranénipolyfenolovych latek stabilizaciv rozmeziod 20 %
do 40 % byl zaznamenan pokles antioxida¢ni aktivity ESR-DPPH
pouze od 5 % do 15 % (obr. 1). Hodnota antiradikalové kapacity ESR
— lag time ve vztahu ke stabilizaci méla jen velmi slaby trend k po-
klesu. Hodnota lag time je zavisla na obsahu oxidu sifi¢itého v pivu,
u stabilizovanych piv byl patrny slaby trend k niz8§imu obsahu celko-
vého (volného i vdzaného) oxidu sifi¢itého (fab. 2). Na zékladé do-
sazenych vysledkU je mozno konstatovat, Ze koloidni stabilizaci piva
sorbentem polyfenoll Polyclar 10 jsou odstranény predevsim zéaka-
lotvorné polyfenoly s malym antioxida¢nim efektem.

ferences in free phenolic compounds between beer 1, beer 2 and in-
dispensable decrease of free phenolic compounds after stabilization
are seen from dendrogram in Figure 2. Only small decrease of beer
color and bitter substances after beer stabilization was detected, which
is common phenomenon for this treatment.

3.2 Antioxidant activity

Antioxidant activity ESR-DPPH of brews depended on hopping,
value in hopped wort of brew 2 was higher in 17 %, difference was
10 % in beer. Differences in the content of particular groups of
polyphenols studied discussed above were substantial higher (Tab. 2,
Fig. 1). Only some polyphenols shows antioxidant, antiradical fea-
tures in beer brewing, conditions, also specific antiradical capacity of
individual compounds is different. After polyphenol substances re-
moving in interval from 20 % to 40 %, there was found out ESR-DPPH
antioxidant activity decrease only from 5 % to 15 % (Fig. 7). Only
weak trend to decrease of antiradical capacity ESR lag time in de-

Tab. 3 Volné fenolové latky v pivu / Free phenolic compounds in beer (mg/l)

Varka / Brew 1 — Rubin 2 — ZPC/Saaz
Stabilizace / Stabilizing Polyclar 10 (g/hl) 0 15 30 0 15 30
gallova kyselina / Gallic acid 0.27 0.27 0.25 0.29 0.29 0.27
protokatechové kyselina / Protocatechuic acid 0.17 0.13 0.14 0.22 0.23 0.23
gentisové kyselina / Gentisic acid 0.00 0.00 0.00 0.01 0.01 0.01
p-hydroxybenzoova kyselina / p—Hydroxybenzoic acid 1.51 1.09 0.84 2.23 1.65 1.09
4-hydroxyfenyloctova kyselina / 4-Hydroxyphenylacetic acid 0.23 0.33 0.35 0.21 0.24 0.23
katechin / Catechin 2.82 1.89 1.36 5.60 3.88 2.72
chlorogenova kyselina / Chlorogenic acid 0.51 0.51 0.49 1.25 1.38 1.42
vanilova kyselina / Vanillic acid 0.60 0.61 0.59 0.61 0.64 0.63
kavova kyselina / Caffeic acid 0.14 0.17 0.17 0.13 0.17 0.19
syringova kyselina / Syringic acid 0.20 0.22 0.22 0.20 0.21 0.22
epikatechin / Epicatechin 0.96 0.74 0.63 1.77 1.51 1.20
vanilin / Vanillin 0.19 0.18 0.18 0.17 0.17 0.17
p-kumarova kyselina / Coumaric acid 0.64 0.59 0.56 0.69 0.66 0.64
umbelliferon / Umbelliferon 0.40 0.38 0.36 0.65 0.44 0.34
skopoletin / Scopoletin 0.02 0.02 0.02 0.01 0.01 0.01
ferulova kyselina / Ferulic acid 3.74 3.74 3.52 3.56 3.76 3.70
sinapova kyselina / Sinapic acid 0.80 0.75 0.75 0.72 0.78 0.79
rutin / Rutin 0.65 0.65 0.12 0.65 0.68 0.68
naringin / Naringin 1.00 0.93 0.31 3.40 2.38 2.70
myricetin / Myricetin 0.00 0.00 0.00 0.00 0.00 0.01
4-hydroxykumarin / 4—Hydroxycoumarin 7.56 4.98 5.64 3.86 3.15 3.24
daidzein / Daidzein 0.02 0.02 0.02 0.03 0.03 0.03
kvercetin / Quercetin 0.00 0.00 0.01 0.00 0.01 0.00
genistein / Genistein 0.01 0.03 0.00 0.00 0.00 0.00
apigenin / Apigenin 0.01 0.02 0.04 0.02 0.02 0.04
suma / total 22.45 | 18.25 | 16.57 | 26.28 | 22.30 | 20.56
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Obr. 4 Vliv stabilizace piva Polyclarem 10 na obsah karbonylt B v er-
stvém pivu / Fig. 4 Influence of beer stabilization by Polyclar 10 on
carbonyls B content in fresh beer

Obr. 5 Vliv stabilizace piva sorbentem polyfenold na doznivani hof-
kosti piva / Fig. 5 Influence of beer stabilization by polyphenols sor-
bent on bitter taste decay of beer
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Po 3 mésicich skladovani byl ubytek antioxida¢ni aktivity ESR-
DPPH stabilizovanych piv z varky 1 srovnatelny s nestabilizovanym
pivem. U varky 2 s vy$§im obsahem polyfenolli rostla mira ubytku
hodnoty ESR-DPPH s intenzitou stabilizace, davkou Polyclaru 10.
Hodnota lag-time ve skladovanych pivech nebyla stabilizaci ovliv-
néna. Ubytek hofkych latek v prib&hu skladovani byl vy$si u nesta-
bilizovanych piv. Stabilizovana piva méla srovnatelny pomér stereoi-
somerl isohumulond s pivy nestabilizovanymi. Trans-isohumulony
jsou méné stabilni a ve vétsi mife ubyvaji pfi skladovani piva [31].

3.3 Senzoricky aktivni latky

Karbonylové latky, které jsou pfitomny v pivu a dale se tvofi nebo
uvolfiuji ze senzoricky neaktivnich komplexU s oxidem sifigitym v pri-
béhu skladovani piva, jsou pokladany za hlavni pfiinu senzorického
starnuti piva. Pro hodnoceni surovinovych a technologickych vlivii na
tvorbu karbonylG a senzorické starnuti jsme rozdélili stanovované
markery karbonylu staré chuti podle pfislusnych prekurzord. Do sku-
piny Karbonyly A — karbonyly z aminokyselin a vy$sich alkoholl“ pak
byly zafazeny 2-methylpropanal, 2-methylbutanal, 3-methylbutanal,
benzaldehyd a fenylacetaldehyd. Prekurzorem acetaldehydu je rov-
néz aminokyselina — glycin. Do skupiny Karbonyly B — ,karbonyly
z mastnych kyselin“ byly zafazeny (E)2-nonenal, (E)2-oktenal, (E)2-
butenal, hexanal, heptanal a oktanal. Prekurzorem 2-furfuralu jsou
sacharidy, tento marker je indikatorem tepelné zatéze. 3-methyl bu-
tan-2on je povazovan za silny obecny indikator starnuti piva.

Z tabelovanych vysledkU analyzy karbonyl( v ¢erstvém pivu je pa-
trny trend ke sniZeni obsahu vétsiny karbonyld skupiny A i skupiny B
a rovnéz tak 3-methyl butan-2onu, acetaldehydu a acetonu po stabi-
lizaci piva (tab. 3). Moznym vysvétlenim je sorpce komplext karbo-

Tab. 4 Karbonyly v €erstvém pivu / Carbonyls in fresh beer (ug/l)

pendence of stabilization was found out. Antiradical capacity ESR lag
time value is dependent on sulfur dioxide content in beer, there was
apparent a weak trend to lower total sulfur dioxide content (free and
bonded) in stabilized beers (Tab. 2). It is possible to claim on the base
on reached results, first of all haze active polyphenols low in antiox-
idant effect are removed by beer colloidal stabilization by the use of
polyphenols sorbent Polyclar 10.

After three months storage antioxidant activity ESR-DPPH de-
crease of brew 1stabilized beers was comparable with the decrease
of non stabilized beer. Rate of the decrease of ESR-DPPH value in-
creased with stabilizing intensity, Polyclar 10 dose in the case of brew
2 higher in polyphenols content. Lag time value of stored beers was
not influenced by stabilization. Bitter substances decrease of non sta-
bilized beers was higher in the course of beer storage. Stabilized and
non stabilized beers had comparable ratio of trans / cis stereo iso-
mers of isohumulones. Trans isohumulones a less stabile and de-
creased in larger amount in the course of beer storage [31].

3.3 Sensorial active compounds

Carbonyl compounds, that are present in beer and further they are
forming or releasing from sensorial non active complexes with sulfur
dioxide are considered as main reason of beer sensorial staling. For
purpose of raw materials and technological influences on the form-
ing of carbonyls and beer sensorial staling evaluation we divided ac-
cessed markers of stale flavor carbonyls according their precursors.
2-methylpropanal, 2-methylbutanal, 3-methylbutanal, benzaldehyde,
phenylacetaldehyde were filled into the Carbonyls A —“carbonyls orig-
inated from amino acids and higher alcohols”. Also precursor of ac-
etaldehyde is amino acid, glycine. (E)2-nonenal, (E)2-octenal, (E)2-

Varka / Brew 1 — Rubin 2 — ZPC/Saaz
Stabilizace / Stabilizing Polyclar 10 (g/hl) 0 15 30 0 15 30
Acetaldehyd / Acetaldehyde 4268 | 3933 | 3956 | 4737 | 3912 | 3908

Aceton / Acetone

149 137 139 242 194 202

2-Methyl-Propanal

4.6 4.2 4.2 4.4 2.7 2.8

2-Methyl-Butanal

2.3 2.1 2.2 2.0 1.7 1.6

3-Methyl-Butanal

7.0 6.5 6.6 6.1 5.1 4.8

Benzaldehyd / Benzaldehyde

0.9 0.7 0.8 0.6 0.4 0.4

Fenylacetaldehyd / Phenylacetaldehyde 10.8 13.5 104 14.5 12.0 17.9
Karbonyly / Carbonyls A 25.7 26.9 241 27.6 21.9 275
Hexanal 2.7 2.2 3.2 2.7 2.4 2.5
Heptanal 0.1 0.1 0.2 0.2 0.2 0.2

Oktanal / Octanal

0.7 1.2 0.4 0.9 0.4 0.5

(E)-2-Butenal

2.8 2.4 2.3 1.8 1.3 1.4

(E)-2-Oktenal

5.7 5.8 4.2 1.2 1.3 1.7

(E)-2-Nonenal

7.3 6.3 4.2 11.3 8.7 8.9

Karbonyly / Carbonyls B

19.3 18.0 14.4 18.1 14.2 15.2

3-Methyl-Butan-2on

1.3 1.3 1.2 2.8 2.3 2.4

2-Furfural

6.7 7.3 6.4 4.6 1.6 1.7
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Obr. 6 Vliv stabilizace piva Polyclarem 10 na obsah karbonylli A v
pivu po 3 mésicich / Fig. 6 Influence of beer stabilization by Polyclar
10 on carbonyls A content in beer after 3 months

Obr. 7 Vliv stabilizace piva Polyclarem 10 na obsah karbonylli B v pivu
po 3 mésicich / Fig. 7 Influence of beer stabilization by Polyclar 10
on carbonyls B content in beer after 3 months
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nylG s dalSimi latkami sorbentem Polyclar 10. Obsah karbonylt A byl
stabilizaci vyrazné ovlivnén pouze u varky 2 (obr. 3). Vliv stabilizace
na obsah karbonylG B byl priikazny rovnéz pouze u varky 2. Rozdil
mezi varkami byl vétsi nezli rozdil mezi nestabilizovanym a stabilizo-
vanym pivem (obr. 4). Senzorické hodnoceni neukédzalo vyznamné
rozdily mezi srovnavacimi a stabilizovanymi pivy. U varky 2 se po sta-
bilizaci mirné snizila senzoricka horkost a trpkost, u varky 1 nebyl pa-
trny trend ve vztahu ke stabilizaci (fab. 4). Vysledek trojuhelnikového
testu byl v obou varkach neprlkazny. Stabilizaci se mirné snizila ana-

butenal, hexanal, heptanal, octanal were filled into the Carbonyls B
— “carbonyls originated from fatty acids”. Precursors of 2-furfural are
saccharides, this marker is an indicator of heat load. 3-methyl butan-
2on is considered as strong general indicator of beer staling.

Trend to content decrease of major part group A and group B car-
bonyls as well as decrease of 3-methyl butan-2on, acetaldehyde and
acetone content after beer stabilization is apparent from results in
Table lll. Sorption of carbonyl complexes with other substances by
the action of sorbent Polyclar 10 is possible explanation of this fact.

Tab. 5 Vybrané parametry senzorického hodnoceni erstvych piv / Selected parameters of fresh beer sensorial evaluation

Varka / Brew

1 — Rubin 2 — ZPC/Saaz

Stabilizace / Stabilizing Polyclar 10 (g/hl)

0 15 30 0 15 30

fiz / sharp

2.9 2.4 2.6 3.1 2.9 2.6

plnost / fullness

3.1 2.8 2.9 2.9 2.9 2.9

horkost / bitterness

2.9 2.9 3.1 3.1 3.0 2.9

doznivani po 20 s / declay after 20s

3.4 3.3 3.7 3.3 3.1 3.1

trpkost / adstringent

1.7 1.4 1.7 1.6 1.4 1.4

sladkost / sweet

1.3 1.2 1.2 0.9 1.0 0.9

kyselost / harsh

0.8 1.0 1.0 0.7 0.7 0.8

chmelovéa / hoppy

0.7 0.6 0.4 0.6 0.6 0.8

ovocna-esterova / fruity-esters

1.4 1.1 1.0 1.3 1.3 1.3

celkovy dojem / overal impression

3.7 3.8 3.8 3.5 3.6 3.4

Tab. 6 Karbonyly v pivu po 3 mésicich / Carbonyls in beer after 3 months (ug/l)

Varka / Brew 1 — Rubin 2 — ZPC/Saaz
Stabilizace / Stabilizing Polyclar 10 (g/hl) 0 15 30 0 15 30
Acetaldehyd / Acetaldehyde 3983 | 3786 | 3652 | 3450 | 3410 | 3568
Aceton / Acetone 161 165 149 202 206 215
2-Methyl-Propanal 15.4 14.7 14.5 11.0 10.0 11.1

2-Methyl-Butanal

3.1 3.1 3.0 2.4 2.1 2.4

3-Methyl-Butanal

10.4 10.2 9.8 9.0 8.3 8.8

Benzaldehyd / Benzaldehyde

0.8 0.8 0.7 0.9 0.5 0.9

Fenylacetaldehyd / Phenylacetaldehyde 27.4 25.6 20.4 20.6 171 19.2
Karbonyly / Carbonyls A 57.1 54.3 48.3 43.9 37.9 424
Hexanal 2.7 3.3 3.0 3.9 4.0 4.4
Heptanal 0.5 0.5 0.4 0.5 0.6 0.4

Oktanal / Octanal

1.6 1.7 1.0 1.4 2.1 0.9

(E)-2-Butenal

4.0 4.1 3.8 3.8 3.7 4.0

(E)-2-Oktenal

4.7 4.5 4.0 3.7 3.6 3.8

(E)-2-Nonenal

8.2 7.7 6.5 8.6 8.9 9.9

Karbonyly / Carbonyls B 21.6 21.8 18.7 21.9 22.9 23.4
3-Methyl-Butan-2on 1.8 1.4 1.6 2.5 2.6 2.7
2-Furfural 83.9 79.6 72.8 44.2 425 60.0
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Tab. 7 Vybrané parametry senzorického hodnoceni piv po 3 mésicich / Selected parameters of beer sensorial evaluation after 3 months

Varka / Brew

1 — Rubin 2 — ZPC/Saaz

Stabilizace / Stabilizing Polyclar 10 (g/hl)

0 15 30 0 15 30

fiz / sharp

2.8 2.9 2.9 2.7 2.6 2.7

plnost / fullness

2.7 2.7 2.8 2.9 2.9 2.8

horkost / bitterness

2.5 2.7 2.9 3.0 2.9 2.9

doznivani po 20 s / declay after 20s

2.8 2.9 3.1 2.9 3.2 3.2

trpkost / adstringent

1.7 1.4 1.4 1.2 1.2 1.4

sladkost / sweet

1.3 1.0 1.1 1.1 1.0 0.8

kyselost / harsh

1.3 1.2 1.1 1.0 1.1 1.2

chmelova / hoppy

0.1 0.1 0.1 0.2 0.3 0.3

ovocna-esterova / fruity-esters

1.4 1.3 1.3 1.1 1.1 1.1

oxidaéni / oxidized

0.3 0.5 0.5 1.5 0.4 0.3

stara / age

1.6 1.1 1.2 1.2 0.6 0.8

celkovy dojem / overal impression

5.4 4.9 4.8 5.1 4.6 4.8

lytickd horkost (tab. 2), pomér stereoisomer( iso-alfa horkych kyse-
lin se nezménil. Prdbéh doznivani senzorické horkosti se po stabilili-
zaci piva nezmeénil (obr. 5). Nékterym polyfenoliim je pfipisovana sil-
néjsi trpkost a drsnéjsi charakter horkosti [32].

Po tfech mésicich skladovanipiva obsah karbonyld A zavisel hlavné
na varce, varianté chmeleni a mél slaby trend k niz8§im hodnotam
u stabilizovanych piv oproti pivu srovnavacimu (tab. 6, obr. 6). U kar-
bonyll B byl rovnéz zjistén rozdil mezi varkami a byl zietelny i rozdil
ve vztahu ke stabilizaci piva (obr. 7). Trend u piva 1 a 2 byl pfitom
opacny, k niz§im hodnotam u stabilizovanych piv varky 1 a vy$Sim
hodnotam u varky 2 (tab. 6). NarGst obsahu karbonyll B v prabéhu
skladovani byl vySsi u stabilizovanych piv, a to zejména u varky 2
chmelené Zateckym &ervefidkem. Senzorické analyza ukazala roz-
dily mezi skladovanymi stabilizovanymi a nestabilizovanymi pivy. Sta-

tenzitu staré a oxidac¢ni chuti a viné (tab. 7).

4 ZAVER

Provedené pokusy prokazaly, Ze koloidni stabilizaci sorbentem po-
lyfenolll Polyclar 10 je snizen jak obsah slozitéjSich polyfenold, tak
i nékterych volnych fenolickych latek, flavanoidl a derivat( kyseliny
p-hydroxybenzoové. Po odstranéni 15-40 % polyfenolovych latek sle-
dovanych skupin polyfenoll byl zaznamenan pokles antioxidaéni ak-
tivity ESR-DPPH pouze 0 5-15 %.

Stabilizaci byl mirné snizen obsah vétsiny markerd karbonylovych
latek v Cerstvém pivu. Moznym vysvétlenim je ¢aste¢né odstranéni
komplext karbonylovych latek vazanych s oxidem sifi¢itym.

Po tfrech mésicich skladovani piva nebyl zjistén markantni vliv sta-
bilizace na zmény obsahu karbonyl{i tvofenych z aminokyselin a vys-
Sich alkohold. Naproti tomu vliv stabilizace na obsah karbonyld tvo-
fenych z mastnych kyselin byl zjevny. Narust obsahu v prabéhu tFi
mésicl skladovanibyl vy$siu stabilizovanych piv, a to zejména u varky
chmelené aromatickym chmelem.

Senzoricky byla stabilizovana piva po skladovani hodnocena mar-
dacéni chuti a viné. Z vysledkl je zfejmé, Ze stabilizaci sorbentem
polyfenoll Polyclar 10 jsou odstranény pfedevsim nezadouci polyfe-
nolové slouceniny. Stabilizace ma z hlediska zpomaleni senzorického
starnuti piva pfiznivy efekt.
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Content of carbonyls A was markedly influenced by stabilization in
brew 2 only (Fig. 3). Also influence of stabilization on carbonyls B
content was decisive only in brew 2 (Fig. 4). Sensorial evaluation did
not show significant differences between stabilized and non stabi-
lized beers. Sensorial bitterness and astringency of beer from brew
2 slightly decreased after stabilization, not any trend was observed
by brew 1 (Tab. 4). Results of triangle test of both brews were un-
convincing. Analytical bitterness was slightly decreased by stabiliza-
tion, ratio of iso-alpha bitter acids stereo isomers was not changed
(Tab. 2). The slope of bitter taste decay was not changed after beer
stabilization (Fig. 5). Strongly astringency and more rough character
of bitter taste have been described to some polyphenols [32].

After three months storage the content of carbonyls A depended
mainly on brew, hopping variant, weak trend to lower values of sta-
bilized beers in comparison with non stabilized beers was observed
(Tab. 6, Fig. 6). Also in case of carbonyls B difference between brews
was determined and the difference relate to beer stabilization was
perceptible (Fig. 7). There were found out contradictory trends for
brew 1 and brew 2, trend to lower values of stabilized beers of brew
1 and higher values of stabilized beers of brew 2 (Tab. 6). In the course
of beer storage carbonyls B content increase was higher in stabilized
beers, especially in brew 2 hopped by Saaz hops. Sensorial analyze
showed differences between stored stabilized and non stabilized
beers. Stabilized ones had better score of overall impression and
were lower in age and oxidized flavor intensity (Tab. 6).

CONCLUSION

Trials carried out proved that content of both complex polyphenols
and content of some free phenol compounds, flavanoids and p-hy-
droxybenzoic acid derivates decreased by stabilizing action. It was
found out ESR-DPPH antioxidant activity decrease only in 5-15 %
after 15—40 % polyphenols of investigated groups removing by sta-
bilization.

Content of major part of carbonyl markers present in fresh beer
was slightly decreased by polyphenols sorbent Polyclar 10 stabiliz-
ing action. Possible explanation is particular removing of complexes
of carbonyl compounds bonded with sulfur dioxide.

After three months beer storage markedly influence of stabilization
on content of carbonyls formed from amino acids and higher alco-
hols. On the other hand the influence of stabilization on content of
carbonyls formed from fatty acids was apparent. In the course of three
months beer storage increase of the content was higher in stabilized
beers, especially in the brew hoped by aroma hops.

After beer storage stabilized beers were sensorial evaluated to be
better compared to non stabilized beers, they had low age and oxi-
dized off flavors intensity. It is evident from the results, especially un-
desirable polyphenol compounds have been removed by beer col-
loidal stabilizing by polyphenols sorbent Polyclar 10. This technology
has positive effect from the point of view both colloidal haze forma-
tion and beer flavor staling deceleration.
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Zbynék Likovsky — Bohumil Kuchar — Iva Svétla-Dubska:
Znamky prazskych pohostinskych podniki.

Jako svou prvni publikaci vydala poboéka Ceské numismatické spoleénosti v Havifové 2010

Témér do konce devatenactého stoleti byla naprosta vétsina vyro-
beného piva expedovana v sudech, lahvové pivo patfilo k vyjimkam.
Teprve zavadéni pivnich lahvi prolomilo monopol hostincl na prodej
piva — pivo v lahvi zadaly prodavat i potravinafské obchody. Cepo-
vané pivo ovéem zUlstalo vysadou hostincl, restauraci, pivnic, vy-
Cepd, které pro domaci konzumaci prodavaly pivo ,pres ulici“.

Velky pocet drobnych pohostinskych podnik( ved! ke tvrdému kon-
kurenénimu boiji, ke snaze udrzet si staly okruh zakaznik(l — a ziskat
dal$i. Tomu slouzily u¢elové znamky, pfevazné kovové. Host, kterému
byly pfi placeni ,vraceny“, pfichazel znovu, aby je dal$i konzumaci
zhodnotil. Pohostinské podniky nej¢astgji zavadély znamky pivni (se
slovnim vyjadfenim “1 PIVO”, udajem v objemové mife, vyobrazenim
pivni sklenice apod.) — ostatné ne kazdy hostinec mel teplou kuchyni.
Vesmés byly ureny pro zakazniky jako poukazky na pivo, pfi za-
koupeni vétsiho po¢tu namnoze s poskytnutim slevy; jejich hlavnim
Ukolem bylo zajisténi odbytu piva. Ob¢as slouzily i k prouétovani od-

béru piva mezi vyéepnim a obsluhujicim personalem — zpravidla v§ak
byly k tomuto ucelu uzivany sklenéné koralky.

Tato prace vznikala ve druhé poloviné osmdesatych let minulého
stoleti. VZdy, kdy ze znamky samé nebylo mozné jednoznaéné sta-
novit, Ze ji vydalo a uzivalo urcité pohostinské zafizeni, oba prazsti
autofi tuto skute¢nost ovérovali — vzdyt mnohé razby se jménem ¢i
nazvem firmy, pfipadné oznacenim mista mohly zavést i jiné mistni
podniky, obchodnici apod. Vyhledavali pamétniky, ziskavali doklady
toho, ze razby pouzival pravé urgity pohostinsky podnik. Kromé pa-
métnikud jim byly pfinosem i odpovédi ¢tenari ¢asopisu Kvasny pri-
mysl na tehdy tam uvefejiované neuréené pivni znamky. Pokud se
nepodafilo vydavatele a misto uzivani jednozna¢né urcit, nebyla
znamka do soupisu zafazena.

Zvlastni pozornosti zasluhuji ilustrace, zhotovené panem Kucha-
fem — jde o velice peclivé provedené kresby vSech 258 druht v sou-
pisu uvedenych znamek.
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