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OlSovska, J., Mikyska, A., Cejka, P., Slaby, M., Psota, V., 2018: Study of technological properties of the historical barley variety
Proskovcuv hanacky. Kvasny Prum. 64(4): 167-172

Proskovcuv hanacky belongs to the famous, historically significant Czech malting barley varieties. For its excellent qualities, this
variety was widely used in breeding and today it is the basis of the pedigree of many modern European varieties. The aim of this work
was to study the technological, analytical and sensory properties of malt and beer made of this variety and to evaluate its potential for
current beer production. Pilsner-type malt made in a floor malt house was characterized by high protein content (13.9%) and very low
cytolytic, proteolytic and amylolytic modification. Beer was made from the malt from two craft breweries using a two-mash decoction
process and Saaz hops. The beers were lowly fermented (apparent attenuation 67 and 69%) and had a high content of dextrins, beta-
glucans, arabinoxylans and polyphenols. Sensory evaluation of the beers was similar to current conventional lager-type beers. Beer
brewed from this variety using the traditional malting and brewing technology could contribute to an interesting diversification of the offer
of smaller breweries.

Olsovska, J., Mikyska, A., Cejka, P., Slaby, M., Psota, V., 2018: Studium technologickych vlastnosti historické odriidy jeémene
Proskovcuv hanacky. Kvasny Prum. 64(4): 167-172

Proskovciv hanacky patti mezi znamé, historicky vyznamné odriddy ¢eského sladovnického jeémene. Pro své vynikajici vlastnosti
byla tato odrlida Siroce vyuzivana ve Slechténi a dnes je v rodokmenu mnoha evropskych modernich odrdd. Cilem této prace bylo po-
psat technologické, analytické a senzorické vlastnosti sladu a piva vyrobeného z této odriidy a zhodnotit jeji potencial pro vyrobu piva
v soucasnosti. Plzerisky slad vyrobeny v humnové sladovné byl charakteristicky vysokym obsahem bilkovin (13,9 %) a velmi nizkou
cytolytickou, proteolytickou a amylolytickou modifikaci. Ze sladu byla ve dvou minipivovarech vyrobena lezacka piva s pouZitim dvou-
rmutového dekokéniho postupu a chmeleni Zateckym chmelem. Piva byla malo prokvasena (zdanlivé prokvaseni 67 a 69 %) a méla
vysoky obsah dextrind, beta-glukand, arabinoxyland a polyfenolovych latek, senzoricky byla piva hodnocena podobné jako sou¢asna
bézna piva lezackého typu. Pivo vyrobené z této odridy tradiéni sladafskou a pivovarskou technologii by mohlo pfispét k zajimavému

zpestfeni nabidky menSich pivovarG.

Keywords: spring barley, Proskovcuv hanacky, malt, beer

1 INTRODUCTION

Genetic resources of agricultural plants have an immense value for
mankind, whether they are used in traditional agriculture or in conven-
tional breeding or in gene engineering. They are the source of unique
and irreplaceable genes and gene complexes for further genetic im-
provement of the biological and economic potential of production
organisms in agriculture. Also, they are a prerequisite for expanding
the genetic basis of contemporary varieties and increasing diversity.
Today, only limited information, obtained originally by methods no
longer in use today, on the malting quality of regional and old barley
varieties and the quality of beer made from these varieties is avail-
able. Landraces and old barley varieties are often donors of resist-
ance to fungal diseases, low temperature, drought, etc., and other
properties. These specific properties are also desirable in current
barley varieties. For this reason, landraces and old varieties of barley
may be used within breeding programs targeted at malting and for-
age or other specific properties of new varieties of barley.

The natural selection of primitive crop plants led to the preserva-
tion of those genotypes that adapted to the soil and climatic con-
ditions and often had high resistance to many biotic and abiotic
stressors. The unplanned selection of cultural plants under certain
climatic and soil conditions led to the emergence of landraces with
significantly better utility properties than the original wild species
(Schwanitz, 1967).

Leke$ (1961) stated that during the 12th to 19th centuries, basic
ecotypes of barley were created in the territory of today’s Czech Re-
public: Starocesky, Starohanacky, Jihomoravsky, Slovacky and many
other regional populations and varieties. Starohanacky barley differ-
entiated into three basic types (Hrubcicky, Starovesky and Jarohnev-
icky). Mutually isolated types of mountain barley were also formed.
The Czech and world breeding of malting barley was affected mainly
by the Starohanacky type of barley (Leke§, 1961). The period up to
the 1870s is characterized by the selection of seed and its exchange
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1 UVOD

Genetické zdroje zemédélskych plodin maji pro lidstvo nevycislitel-
nou hodnotu, af jsou jiz vyuzivané v tradi¢nim zemédélstvi, v kon-
venénim Slechténi nebo v genovém inzenyrstvi. Jsou zdrojem unikat-
nich a nenahraditelnych gent a genovych komplext pro dalsi
genetické zlepSovani biologického a hospodarského potencialu pro-
dukénich organizml v zemédélstvi. Jsou predpokladem pro rozsifova-
ni genetické zakladny souc¢asnych odrid a zvySovani jejich diverzity.

O sladovnické kvalité krajovych a starych odrid je€mene i o kvalité
piva vyrobeného z téchto odrid mame jen velice kusé informace, zis-
kané prevazné dnes jiz nepouzivanymi metodami. Krajové a staré
odrlidy jeémene jsou ¢asto donory rezistence (odolnost vici houbo-
vym chorobam, nizké teploté, apod.) a dalSich vlastnosti. Tyto speci-
fické vlastnosti jsou zadouci i u sou€asnych odriid je€mene. Z tohoto
ddvodu mohou byt krajové a staré odrddy jeCmene vyuZity v ramci
Slechtitelskych programl zacilenych, jak na sladovnickou, tak na krm-
nou nebo jinou specifickou vlastnost novych odrid je¢émene.

Pfirozeny vybér primitivnich kulturnich rostlin vedl k zachovani
téch genotypl, které se prizpusobily pidné klimatickym podminkam
dané oblasti a mély ¢asto i vysokou odolnost k celé fadé biotickych
a abiotickych stresort. Neplanovity vybér kulturnich rostlin uskute¢-
fovany za urcitych klimatickych a padnich podminek ved| ke vzniku
krajovych odrdd s vyrazné lepSimi uzitnymi vlastnostmi, nez meély
pUvodni plané druhy (Schwanitz, 1967).

Leke$ (1961) uvadi, Ze v pribéhu 12.—19. stoleti se na dnesnim
Uzemi Ceské republiky vytvofily zakladni ekotypy je€mene: staro-
Cesky, starohanéacky, jihomoravsky, slovacky a mnoho dalS$ich krajo-
vych populaci a odriid. Starohanacky je¢men se diferencoval na tfi
z&kladni typy — hrubcicky, starovesky a jarohnévicky. Vytvorily se téz
vzajemné izolované typy horského je€mene. Do Eeského i svétove-
ho Slechténi sladovnického jeémene zasahl pfedevsim starohanac-
ky typ je€mene (Lekes$ 1961). Obdobi do 70. let 19. stoleti je charak-
terizovano vybérem osiva a jeho vyménou mezi zemédélci. V té
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among farmers. At that time, landraces (Proskowetz, 1937) were ex-
panded in the territory of today’s Czech Republic. The importance of
landraces was first mentioned in 1890 by Emanuel Proskowetz Jr.
(1849-1944) (Proskowetz, 1926). The situation in Hana at that time
is well described in a historical study (Starec, 2016).

In 1872, E. Proskowetz started with barley breeding. He collected
20 barley samples from the Hana region. The best results were ob-
tained by a landrace obtained from a farmer from around Holesov. It
exceeded the other varieties in terms of earliness, quality and yield
and became the starting point for further breeding. E. Proskowetz first
used a progeny method by selecting the plants with the best devel-
oped ears and the best grains (Lekes, 1961; Razicka, 2004). In 1884,
the breeding carried out by individual selection was terminated and
a newly created variety was named by Proskowetz according to the
breeding method Proskowetz Hanna Pedigrée (the original name was
“Kvassitzer Original Hanna Pedigree Gerste* — “Kvasic original Hanna
pedigree sowing barley”). The name of the variety varied over time.

Several duplicate titles are listed in the Czech National Gene Bank
database: Proskovcuv Hana Pedigree, Proskowtzuv, Proskovcuy,
or Proskovcuv hanacky. European varieties of spring malting barley
come mostly from four gene pools. One of them is Moravia with the
Proskovcuv hanacky variety (Fischbeck, 1992). The significance of
the Proskovcuv hanacky (Proskowetz Hana pedigree) for the prac-
tice and genealogy of spring barley varieties was far-reaching (Han-
sel, 1958; De Clerck, 1964; Grausgruber et al., 2002; Psota et al.,
2009). Razicka (2004) states that following individual selections, that
a number of other varieties were obtained from this variety by subse-
quent individual selections in other breeding stations: Original Zdan-
icky (1906), Pavlovicky rany (1916), Buciansky Hana 1 (1919), Bu-
ciansky Hana 2 (1919) Buciansky Hana 3 (1919), Hatansky (1924),
Ratborsky (1924), Diosecky 62, Diosecky 236 (1925), Diosecky 47
(1927), Lontovsky 66 (1928), and Diosecky 738 (1936). It was ap-
plied in hybridization, either as a direct parent of the Hanacky Chev-
alier (1922), Zidlochovicky Gambrinus (1934), Terrasol pivovarsky
(1941), or in the indirect genealogy of varieties — Slovensky duna-
jsky trh (1946), Slovensky jemny (1946) 1965), Sladar (1967), Fatran
(1980), Horal (1982), Jarek (1987). Proskovcuv hanacky, after being
brought into practice, dominated in Europe due to its excellent prop-
erties. It expanded in Austria, Germany, Poland, Sweden, Denmark,
and gave rise to a number of new varieties, such as the Hannchen
variety in Sweden (1893) (Lein, 1963; LekeS, 1964; Lekes, 1997;
Grausgruber et al., 2002; ROGzicka, 2004). The variety of
Proskovcuv hanacky was cultivated for decades, practically until
1958 (MZLH, 1957), not only in this country but also abroad.

The aim of the study was to describe the technological, analytical
and sensory traits of malt and beer made from historical barley vari-
ety Proskovcuv hanacky.

2 MATERIAL AND METHODS

Asample of seed of the variety Proskovcuv hanacky (03C0600015)
was obtained from a collection of genetic resources of the Agricul-
tural Research Institute Kroméfiz, The seed was propagated in
Agricultura Testing Station Krasné Udoli to the required amount for

several years.

2.1 The malting process

Pilsen malt from Proskovcuv hanacky variety was produced in
a floor malt house of Raven Trading s.r.o. in Zahlinice.

The steeping phase was carried out in a cylindroconical steeping
tank. Steeped barley was overlaid and aerated with compressed air.
Aeration was triggered every time the water was soaked and over-
flowed for 30 minutes. At the time of air breaks, CO, was exhausted
four times a day for 10 minutes. The water temperature was 12 °C
and air temperature was 10 °C.

The steeping mode was as follows: 6 h steep — 10 h air break — 10
h steep — 8 h air break — 7 h steep — 14 h air break.

The degree of steeping after the first steep was was 31.6% of the
water in the grain, 38.3% after the second steep and 43.9% after the
third steep of the water in the grain.

The germination phase was carried out on the malting floors for
120 hours. The germination temperature was controlled by ventila-
tion and overlaying, a maltomobile was used for turning and rak-
ing. The germinating barley grain was sprinkled. The germination
temperature was 12-15 °C. At the end of germination, green malt
contained 44% water.

The kilning phase was carried out on a two-floor kiln. The total kiln

dobé byly na tizemi dnedni Ceské republiky rozsiteny krajové odra-
dy (Proskowetz 1937). Na vyznam krajovych odrlid poukazal jako
prvni v roce 1890 Emanuel Proskowetz ml. (1849—-1944) (Prosko-
wetz 1926). Situaci na Hané v uvedené dobé podrobné popisuje his-
toricka studie z roku 2016 (Starec, 2016).

V roce 1872 zalal E. Proskowetz ml. se Slechténim jemene.
Shromazdil 20 vzorkl jeémene z oblasti Hané. Nejlepsich vysledku
doséhla krajova odrlida ziskana od rolnika z okoli HoleSova. Ostatni
odrddy predcila v ranosti, kvalité i vynosu a stala se vychozim bo-
dem pro dalSi Slechténi. E. Proskowetz pouzil nejprve kmenovou
metodu, vybiral rostliny s nejlépe vyvinutym klasem a s nejlepSimi
zrny (Leke$, 1961; Razicka, 2004). V roce 1884 bylo Slechténi pro-
vadéné individualnim vybérem ukon&eno a vznikla nova odrlida, kte-
ra byla E. Proskowetzem nazvana podle metody Slechténi Prosko-
wetz Hanna Pedigrée (plvodni nazev znél: ,Kvassitzer Original
Hanna Pedigree Saatgerste” — ,Kvasicky plvodni Hanna pedigrée,
seci je€men®). Nazev odrldy se v ¢ase rdzné meénil. V databazi Ces-
ké narodni genové banky se uvadi nékolik duplicitnich nazva: Pros-
kovcuv Hana Pedigree, Proskowtzuv, Proskovcuv, Proskovcuv ha-
nacky.

Evropské odrlidy jarniho sladovnického jeémene pochazi prevaz-
né ze Ctyf genofondd. Jednim z nich je Morava s odrlidou Proskov-
clv hanacky (Fischbeck, 1992). Vyznam odrldy Proskovcuv hanéc-
ky (Proskowetz Hana pedigree) pro praxi a genealogii odrid je€mene
jarniho byl dalekosahly (Hénsel, 1958; De Clerck, 1964; Grausgru-
ber et al., 2002; Psota et al., 2009). Razi¢ka (2004) uvadi, Ze nasled-
nymi |nd|V|duaIn|m| vybéry byla z této odridy na dalSich Slechtitel-
skych pracovistich ziskana fada dal$ich odrdd: Original Zdanicky
(1906), Pavlovicky rany (1916), Buciansky Hana 1 (1919), Bucian-
sky Hana 2 (1919), Buéiansky Hana 3 (1919), Hatvansky (1924),
Ratborsky (1924), Diosecky 62, Diosecky 236 (1925), Diosecky 47
(1927), Lontovsky 66 (1928) a Diosecky 738 (1936). Uplatnil se
v hybridizaci, bud jako pFimy rodi¢ u odriid Hanacky Chevalier
(1922), Zidlochovicky Gambrinus (1934), Terrasol pivovarsky (1941),
nebo v nepfimé genealogii odrid — Slovensky dunajsky trh (1946),
Slovensky jemny (1946), Dvoran (1965), Sladar (1967), Fatran
(1980), Horal (1982), Jarek (1987). Odrida Proskovclv hanacky
po pfedani do praxe ovladla svymi vynikajicimi vlastnostmi jeCme-
nafské pozice v Evropé. Rozsifila se v Rakousku, Némecku, Polsku,
Svedsku Dansku a dala zde vzniknout fadé novych odrdd, napfiklad
ve Svédsku odridé Hannchen (1893) (Lein, 1963; Leke$, 1964; Le-
ke§, 1997; Grausgruber, et al. 2002; Rlzi¢ka, 2004). Odrida Pros-
kovclv hanacky se péstovala desitky let, prakticky az do roku 1958
(MZLH, 1957), nejen u nés, ale i v zahranici.

Cilem prace bylo pomoci sou¢asnych metod popsat technologic-
ké, analytické a senzorické znaky sladu a piva vyrobenych z historic-
ké odridy je€mene Proskovclv hanéacky.

2 MATERIAL A METODY

Vzorek osiva odrlidy Proskovclv hanacky byl ziskan z kolekce ge-
netickych zdroju Zemédélského vyzkumného Ustavu Kroméfiz, s.r.o.
Osivo bylo po nékolik let mnoZeno do potfebného mnozstvi v Zemé-

délské zkusebni stanici Krasné Udoli.

2.1 Postup sladovani

Plzensky slad z odriidy Proskovciv hanacky byl vyroben v hum-
nové sladovné firmy Raven Trading, s.r.o. v Zahlinicich.

Faze maceni probihala v cylindrokdnickém naduvniku. Namoceny
je€men byl pfevrstvovan a provzdusnovan tlakovym vzduchem. Pro-
vzdusniovani bylo spousténo vzdy po napusténi a preplaveni vody
po dobu 30 minut. V dobé vzdusnych prestavek byl odsavan CO,
Ctyfikrat za den po 10 minutéach. Teplota vody byla 12 °C a teplota
vzduchu 10 °C.

Rezim maceni byl nasledujici: 6 h maéeni — 10 h vzdudna pfestav-
ka — 10 h maceni — 8 h vzduSna prestavka — 7 h maceni — 14 h
vzdu$né prestavka.

Stupen domoceni po prvni naméacce byl 31,6 %, po druhé naméag-
ce byl 38,3 % a po tfeti namacce 43,9 % vody v zrnu.

Faze kliceni probihala na humnech po dobu 120 h. Teplota pfi kli¢e-
ni byla fizena vétranim a prevrstvovanim, k obraceni a shrnovani byl
pouzit maltomobil. Kli¢ici zrno je€émene bylo dokrapéno. Kli¢eni probi-
halo pfi teploté 12—15 °C. Na konci klic¢eni mél zeleny slad 44 % vody.

Faze hvozdéni probihala na dvouliskovém hvozdu. Celkova doba
hvozdéni byla v€etné nastéru zeleného sladu na lisku 48 h. Zeleny
slad byl prvni den pfedsou$en na horni lisce 15 h pfi teploté 55 °C.
Poté byl spustén na spodni lisku, kde byl dosou$en 12 h, pfiCemz
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time was 48 h. The green malt was pre-dried on the the upper floor at
55 °C for 15 hours. It was then dropped on the lower floor, where it was
after-dried for 12 h with the temperature gradually rising to 85 °C; the
malt was then kilned in a curing stage for 3 hours. The moisture con-
tent of the produced malt was 4.8%. The malt was analyzed according
to the EBC (2010) and MEBAK (2011) methodologies.

Beer (as a 12% lager) was brewed from this malt in two breweries:
the Zahlinice Brewery (Raven Trading, s.r.0) and Brevnov Monastery
Brewery of St. Adalbert (PIVO Praha, s.r.0.).

2.2 Brewing procedures
Two all-malt brews of pale larger were made in the Zahlinice brew-
ery: one using the double decoction process, the other one with the

Table 1 Analysis of malt produced from Proskovcuv hanacky variety
Tab. 1 Analyza sladu vyrobeného z odridy Proskovciv hanacky

teplota postupné stoupala az na 85 °C, pfi které byl slad nasledné
dotahovan 3 h. VIhkost vyrobeného sladu byla 4,8 %.

Vyrobeny slad byl analyzovan podle metodik EBC (2010) a ME-
BAK (2011).

Z takto pfipraveného sladu bylo uvareno pivo (lezak, 12 % EPM),
a to v Zahlinickém pivovaru (Raven Trading, s.r.0.) a v Bfevnovském
klasternim pivovaru sv. Vojtécha (PIVO Praha, s.r.0.).

2.2 Varni postupy

V Zahlinickém pivovaru byly uvafeny dvé plnosladové varky svét-
Iého lezéku, jedna dekokénim dvourmutovym a jedna dekokénim
tfirmutovym postupem. Obé varky byly vystfeny pfi 35 °C. U tfirmu-
tového postupu byly rmuty odebirany pfi 35, 55 a 65 °C, u dvourmu-

Analysis / Analyza Unit / Jednotka Result / Vysledek
Water content / Obsah vody Yo 5.90
Wort clarity / Cirost sladiny opalizing / opalizujici
Haze /| Zakal 12° EBC 10.1
Haze / Zakal 90° EBC 8.0
Flavour of wort / Viné rmutu weak malty / sladova slaba
Saccharification / Zcukreni min 23
Viscosity of wort / Viskozita 8,6 % mPa.s 1.676
pH of wort / pH sladiny 5.98
Final attenuation / DosaZitelny stuperi prokvaseni % 74.6
Diastatic power / Diastaticka mohutnost WK 205
Alpha-amylase / Alfa-amylasa D.U. 23
Free amino nitrogen / Alfa-aminodusik mgl/l 115
Extract of fine grind in dry matter / Extrakt moucky v susiné Yo 74.8
Extract difference / Rozdil extraktu % 5.2
Relative extract / RE 45 °C % 29.7
Wort colour / Barva sladiny EBC EBC 2.7
Wort colour after boiling / Barva po povareni EBC EBC 3.7
Proteins in dry matter / Bilkoviny v susiné Yo 13.90
Total nitrogen in dry matter / Celkovy dusik v susiné %o 2.22
Kolbach index / Kolbachovo cislo % 28.6
Soluble nitrogenous substances / Rozpustné dusikaté latky % 4.0
Soluble nitrogen / Rozpustny dusik mg/100g 635
Soluble nitrogen / Rozpustny dusik mg/100ml 70.2
PDMS — dimethylsulfid precursors / PDMS — prekursory dimethylsulfidu mg/kg 4.80
DMS — dimethylsulfid free / DMS volny mg/kg 1.89
Beta-glucans (sweet wort) / Beta-glukany (sladina) mg/| 500
Pentosans / Pentosany mg/| 1010
Total polyphenols / Polyfenoly mg/l 51.1
LOX (lipoxygenase) / LOX (lipooxigenasa) U/mg 25.3
Thousand kernel weight in dry matter / Hmotnost tisice zrn v sus. g 36.7
Length of acrospire / Délka stfelky: 0 - 1/4 Yo 3
Length of acrospire / Délka strelky: 1/4 - 1/2 % 20
Length of acrospire / Délka strelky: 1/2 - 3/4 % 44
Length of acrospire / Délka strelky: 3/4 - 1/1 %o 33
Length of acrospire / Délka strelky: + 1/1 Yo 0
Mean length of acrospire / Primérna délka strelky 0.65
Volume weight / Objemova hmotnost kg 58.8
Friability / Friabilita % 48.1
Homogenity by friabilimeter / Homogenita friabilimetrem Yo 77.5
Partly unmodified corns / Castecné sklovita zrna %o 22.5
Glassy corns / Sklovita zrna % 4.2
Endosperm character: mealy / Povaha endospermu: moucny % 81
Endosperm character: partly glassy / Povaha endospermu: polosklovity % 19
Endosperm character: glassy / Povaha endospermu: sklovity % 0
Grading > 2.5 mm/ Podil > 2.5 mm Yo 76.1
Grading > 2.2. mm/ Podil > 2.2. mm Yo 22.4
Grading <2.2. mm/ Propad <2.2. mm Yo 1.5
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triple decoction method. Both brews were mashed in at 35 °C, partial
mashes in the triple decoction method was collected at 35, 55, and
65 °C, in the double decoction method at 52 and 62 °C. Heating rates
to technologically important temperatures were lower than 1 °C/min.
The brews were hopped with Saaz hops in three doses, the wort boil-
ing process lasted for 90 °C. Both brews were pooled and fermented
at the maximal temperature of 9 °C.

Similarly, one brew was made with a double decoction method in
the Brevnov brewery.

3 RESULTS AND DISCUSSION

3.1 Analysis of malt

The first purposely bred varieties of malting barley were character-
ized by an easier accumulation of nitrogenous substances in grain
than the current varieties. Historical varieties had a 2 — 4% higher
content of nitrogenous substances than current varieties cultivated
under the same conditions (Mareckova et al., 2011). This proper-
ty was confirmed in our study for the Proskovcuv hanacky variety
(Table 1). The content of nitrogenous substances in malt was high
(13.9%); in unmodified barley grain it was around 14.5%. The high
content of nitrogenous substances in the barley grain and conse-
quently in the malt significantly affected most of the other technologi-
cal properties.

Cytolytic modification of malt from the

Proskovcuv hanacky variety was very low. The friability varied only
around 48%, with a higher proportion of partially glassy (22.5%) and
glassy grains (4.2%) and a high content of B-glucans in wort (500

tového pfi 52 a 62 °C. Ohfevy na technologicky dllezité teploty byly
niz§i nez 1 °C/min. Varky byly chmeleny Zateckym poloranym Cerve-
fiakem ve tfech davkach, chmelovar trval 90 min. Poté byly obé var-
ky spojeny a kva$eny pfi maximalni teploté 9 °C.

V Bfevnovském pivovaru byla obdobné uvafena jedna varka de-
kok&nim dvourmutovym postupem.

3 VYSLEDKY A DISKUSE

3.1 Analyza sladu

Prvni cilené vySlechténé odrlidy sladovnického je¢mene se vyzna-
Covaly snadnéj$i akumulaci dusikatych latek v obilce nez odrtdy sou-
Casné. Historické odridy mely o 2 — 4% vyssi obsah dusikatych la-
tek, nez odrlidy soucasné, péstované za stejnych podminek
(Mareckova et al., 2011). Tato vlastnost se potvrdila i v nasi studii
u odridy Proskovclv hanacky (tab. 7). Obsah dusikatych latek
ve sladu byl vysoky (13,9 %), v nesladovaném zrnu je€émene se po-
hyboval kolem 14,5 %. Vysoky obsah dusikatych latek v zrnu jeCme-
ne a nasledné ve sladu vyrazné ovlivnil vétsinu dalSich technologic-
kych znakd.

Cytolytické rozlusténi sladu z odriidy Proskovciv hanacky bylo
velmi nizké. Friabilita se pohybovala pouze kolem 48 %, s tim souvi-
sel i vyssi podil ¢aste¢né sklovitych (22,5 %) a sklovitych zrn (4,2 %)
a vysoky obsah beta-glukanl ve sladiné (500 mg/l). Vysoky podil
¢astecné sklovitych a sklovitych zrn mohl byt pravdépodobné zp(iso-
ben nizkou rychlosti klieni a nizsi aktivitou cytolytickych enzym.
S nizkym cytolytickym rozlusténim korespondovaly téz vysoka hod-

Table 2 Chemical analysis of beer produced from Proskovcuv hanacky variety
Tab. 2 Chemicka analyza piv vyrobenych z odridy Proskovclv hanacky

Analysis / Analyza Unit / Jednotka Result / Vysledek
Brewery / Pivovar Zahlinice Brevnov
Apparent extract / Zdanlivy extrakt % 3.96 3.88
Real extract / Skutecny extrakt % 5.54 5.53
Final extract / Dosazitelny extrakt % 3.11 3.45
Alcohol (v/v) I Alkohol objemovy % VIV 4.37 4.59
Alcohol (w/w) / Alkohol hmotnostni Y% W/W 3.40 3.57
Original extract / Extrakt plvodni mladiny Yo 12.13 12.45
Apparent attenuation / Prokvaseni zdanlivé % 67.4 68.9
Real attenuation / Prokvaseni skutecné % 54.3 55.5
Final attenuation / Prokvaseni dosaZitelné 74.4 72.3
Bitter substances / Horké latky IBU/JH 315 28.4
pH 4.75 4.53
Colour / Barva EBC 13.2 11.9
Total nitrogen / Celkovy dusik mg/l 957 904
Free amino nitrogen / Alfa-aminodusik mg/| 135 144
Total polyphenols / Celkové polyfenoly mg/l 288 309
HMW nitrogen / Vysokomolekularni dusik mg/100 ml 40.2 22.6
Flavanoids / Flavanoidy mg/l 66 56
Pentosanes / Pentosany mg/100 ml 303 251
Beta-glucans / Beta-glukany mg/| 733 996
lodine number / Jodové Eislo 2.49
Glucose / Glukosa 9/100 ml 0.04 0.04
Fructose / Fruktosa g/100 ml 0.02 0.04
Maltose / Maltosa 9/100 ml 0.60 0.47
DP 3 g/100 ml 0.29 0.24
DP 4 g/100 ml 0.19 0.29
DP 5 g/100 ml 0.05 0.11
DP 6 g/100 ml 0.07 0.17
DP 7 g/100 ml 0.06 0.15
DP 8 g/100 ml 0.05 0.13
DP9 g/100 ml 0.02 0.10
DP 10 g/100 ml <0.01 0.02
Sum of sacch. below dp 10 / Sach. celkem pod dp10 9/100 ml 1.38 1.75
Acetaldehyde / Acetaldehyd mg/l 10.9 13.7
DMS ugll 16 10
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Table 3 Sensory analysis of beer
Tab. 3 Senzoricka analyza piv

Result / Vysledek

Brewery / Pivovar Zahlinice Brevnov
Carbonation / Riz 3.0 2.6
Palet-fulness / Plnost 2.8 3.0
Bitterness / Horkost 3.1 2.8
Bitterness aftertaste / Doznivani 3.3 3.2
Astringency / Trpkost 1.8 1.5
Sweetness / Sladkost 1.6 1.9
Sourness / Kyselost 1.8 25

Smell / Viiné

weak fruity / slaba ovocna

medium fruity / stfedni ovocna

fenolova

weak yeasty, phenolic / slaba kvasni¢na,

weak hoppy, parfume / slaba chmelova,
parfémova

Taste / Chut

weak fruity, hoppy / slaba ovocna, chmelova

medium fruity, weak hoppy / stfedni ovocna,
slaba chmelova

weak parfume / slaba parfémova

weak parfume, yeasty / slaba parfémova,
kvasnic¢na

4,7

Overall impression / Celkovy dojem

5,0

4 — silny; 5 — velmi silny

Scale / stupnice: 1 — very weak; 2 — weak; 3 — medium; 4 — strong; 5 —

Overall impression / Celkovy dojem: 1 — best; 5 — medium; 9 — worst / 1 — nejlepsi; 2 — primérny; 3 — nejhorsi

very strong / 1 — velmi slaby; 2 — slaby; 3 — stfedni;

mg/L). The high proportion of partially glassy grains may be due to
low germination rate and lower cytolytic enzyme activity. The high
viscosity (1.676 mPa.s) and the high difference in extracts in fine
and coarse milling (5.2%) also corresponded with low cytolytic deg-
radation.

Proteolytic modification was also very low. Kolbach index reached
28.6% and the relative extract at 45° C was 29.7%. Content of free
alpha-amino-nitrogen in wort was low (115 mg/L), it formed only
16% of total soluble nitrogen. Starch degradation was significantly
affected by the high content of nitrogenous substances in malt. The
malt extract was low (74.5% in dry matter). Diastatic power ranged
at 205 WK units. Also, the quality of the sweet wort expressed by the
achievable degree of fermentation was very low (74.6%) compared
to today’s requirements for this feature.

The sensory properties of the wort did not meet today’s wort qual-
ity requirements in many respects. The smell of mash was malty. The
purity of the wort was evaluated as opalescent, which corresponded
with the turbidity measurement (10.07 EBC units at 12° and 8.00
EBC units at 90 °). The color of the wort was 2.7 EBC units, which
corresponds to the lower limit of the color of pale Pilsen malt. How-
ever, a color after boiling was low, only 3.7 EBC units. The pH of the
wort was 5.98, which corresponds to the upper limit for the pH of the
congress wort of pale malt.

3.2 Analysis of beers

Both produced beers had the analytical characteristics of beers
made from low-modified malt (Table 2). Due to low attenuation (ap-
parent attenuation 67 and 68%, final attenuation 72 and 74%), beers
with original gravity 12.13% and 12.45%, had relatively low alcohol
content (3.40 and 3.57% by weight). This corresponds to most of
current bottom fermented draft beers of the original gravity of about
10% (internal database of RIBM). Total nitrogenous substances were
in the common range, the content of high molecular weight nitrog-
enous substances expressed as CBB (23 and 40 mg/100mL) in the
two beers was different but it could be considered as common. The
unsatisfactory parameter was a high iodine number (value 2.5), which
indicated low efficiency of enzymatic degradation of starch. Also, high
proportion of non-starch carbohydrates (beta-glucans 733 and 906
mg/L and arabinoxylans/pentosans 250 and 303 mg/L) was a result
of very low cytolytic modification. The higher content of unfermented
maltose was probably due to slower main fermentation. The level of
polyphenols (0.6 and 0.47 g/100 mL) was high: total polyphenols (288
and 309 mg/L) as well as flavanoids (40 and 56 mg/L). Parameters
which were not affected by low malt modification, content of bitter sub-
stances and pH, achieved standard values. Also, content of the vola-
tile substances corresponds to the level of Czech conventional beers
(internal database of RIBM) which means that slow fermentation did
not result in an imbalance in the content of volatiles.

The results of the sensory analysis are given in Table 3. The bit-
terness with similar aftertaste and palatefulness of both beers were

nota viskozity sladiny (1,676 mPa.s) a vysoka hodnota rozdilu ex-
traktd v jemném a hrubém mleti (5,2 %).

Proteolytické rozlusténi bylo také velmi nizké. Kolbachovo Cislo
dosahovalo hodnot 28,6 % a relativni extrakt pfi 45 °C 29,7 %. Obsah
rozpustného dusiku ve sladiné byl 702 mg/l. Nizky byl obsah volné-
ho alfa-aminodusiku ve sladiné (115 mg/l), ktery tvofil jen 16 % z cel-
kového rozpustného dusiku.

Degradace Skrobu byla vyrazné ovlivnéna vysokym obsahem dusi-
katych latek ve sladu. Extrakt v susiné sladu byl na nizké urovni (74,5
%). Diastaticka mohutnost se pohybovala na drovni 205 j WK. Také
kvalita sladiny dana dosazitelnym stupném prokvaseni byla ve srov-
nani s dnednimi pozadavky na tento znak velmi nizka (74,6 %).

Vlastnosti kongresni sladiny nesplriovaly v mnoha ohledech dnes-
ni pozadavky na jeji kvalitu. Vané rmutu byla nevyrazna, po sladu.
Cirost sladiny byla hodnocena jako opalizujici, coz korespondovalo
s méfenim zakalomérem (10,1 j. EBC pfi 12° a 8,0 j. EBC pfi 90°).
Barva sladiny byla 2,7 j. EBC, coz odpovida spodni hranici barvy
svétlého plzeriského sladu. Barva po povareni byla vSak nizka pou-
ze 3,7 j. EBC. pH sladiny bylo 5,98, coz odpovida horni hranici pro
pH kongresni sladiny svétlého sladu.

3.2 Analyza piv

Nizké rozlusténi sladu se projevilo v chemické charakteristice
obou piv (tab. 2). Piva, ktera méla extrakt ptvodni mladiny 12,13 %
a 12,45%, méla v disledku nizkého prokvaseni (zdanlivé prokvase-
ni 67 a 69%, dosazitelné prokvaseni 72 a 74 %) pomeérné nizkou
koncentraci alkoholu (3,40 a 3,57 % hm.). To odpovida spiSe vétsiné
dnesnich spodné kvasenych vy€epnich piv o koncentraci plvodniho
extraktu asi 10% (informace z interni databaze AZL — Pivovarského
Ustavu, Praha). Celkové dusikaté latky byly v béZzném rozsahu, ob-
sah vysokomolekularnich dusikatych latek vyjadfenych jako CBB
(23 a 40 mg/100ml) je v obou pivech sice rozdilny, ale Ize ho pova-
Zovat za pfiméreny. Nevyhovujicim parametrem svédcicim o nizké
Ucinnosti enzymatického Stépeni Skrobu je vysoké jodové Cislo (hod-
nota 2,5). Rovnéz podil neSkrobovych sacharidl (beta-glukant 733
a 906 mg/l a arabinoxyland /pentozant/ 250 a 303 mg/l) je vysoky
a je disledkem velice nizkého cytolytického rozlusténi. Vyssi obsah
neprokvasené maltosy (0,6 a 0,47 g/100ml) v obou pivech byl zfej-
mé zplsoben zpomalenym hlavnim kvasenim. Vysoka byla i hladina
polyfenolovych latek, a to jak celkovych polyfenol( (288 a 309 mg/l),
tak i flavanoidt (40 a 56 mg/l). Parametry, které nebyly ovlivnény niz-
kym rozlusténim sladu, obsah hotkych latek a pH, dosahly obvyklych
hodnot. Také obsah tékavych latek odpovida hladiné béznych &es-
kych piv (informace z interni databaze AZL — Pivovarského Ustavu,
Praha), coz znamen4, ze zpomalené kvaSeni nemélo za nasledek
poruseni rovnovahy v obsahu tékavych latek.

Vysledky senzorické analyzy jsou uvedeny v tab. 3. PInost obou
piv byla vyhodnocena jako stfedni, totéz plati i pro hotkost s podob-
né silnym doznivanim. Kyselost byla mirné vys$si nez sladkost, ale
obé tyto chuté byly vyvazené. Trpkost byla navzdory vysoké hodnoté
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evaluated as medium. The sourness was a little bit more intensive
than the sweetness, but both these tastes were well balanced. De-
spite the high concentration of polyphenolic compounds (about 300
mg/L), the astringency was low. Further, fruity and yeasty aroma
typical for lagers was recognized in beers together with weak hoppy
and perfume smell and taste. The beer from Zahlinice also contained
weak phenolic off-flavor. Both beers also had a specific off-flavor that
it was not possible to define using a common sensory terms, never-
theless, it did not influence the final assessment. Overall, both beers
were rated as average.

4 CONCLUSIONS

This study contributed to a deeper understanding of the first and
very important Central European variety of the malting barley Prosk-
ovcuv hanacky from the point of view of malting and brewing. In or-
der to be able to evaluate the beer produced from this variety in the
past, we employed of the production processes similar to those used
in malthouses and breweries in the Czech Republic at the turn of the
19th and 20th centuries (Jalowetz, 1929; 1931).

The evaluated malt made from Proskovcuv hanacky had low to
very low cytolytic, proteolytic and amylolytic modification. These
properties were influenced by high nitrogen content.

The resulting beers were low-fermented, high in high molecular
weight molecular dextrins, beta-glucans, arabinoxylans and poly-
phenols. Despite this, these beers did not contain any serious off-
flavors; the overall character of the beers met the requirements of
a bottom-fermented lager with a slight fruity, hoppy and yeasty flavor,
and was rated overall as average.

Due to today’s demands for malt quality and the demands for the
efficiency of the brewing process, the Proskovcuv hanacky variety is
not an ideal variety, nevertheless it can be used to expand and diver-
sify the variety of beer taste in craft breweries, for example for events
connected with the history of Czech malting and brewing.
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polyfenolovych latek (asi 300 mg/l) hodnocena jako slaba. Déle byla
v pivech zaznamenano ovocné a kvasni¢né aroma, které je pro leza-
ky typické, spolu se slabou chmelovou a parfémovou chuti a vini.
U piva z pivovaru Zahlinice byla zaregistrovana slaba fenolova pfi-
chut. Obé piva méla téz specifickou cizi pfichut, kterou se nepodafi-
lo popsat béznymi senzorickymi terminy, ale v celkovém hodnoceni
nemeéla vyznamny vliv na konecny vysledek. Celkoveé byla piva hod-
nocena jako primerna.

4 ZAVER

Pfedlozena studie pfispéla k hlubSimu poznani prvni a velmi vy-
znamné stfredoevropské odrlidy sladovnického je¢mene Proskovclv
hanacky z pohledu sladovnického a pivovarnického. Aby bylo mozné
v sou€asnych posoudit, jak v minulosti chutnalo pivo vyrobené z této
odridy, bylo vyuZito vyrobnich postupi bliZicich se vyrobnim postu-
pum pouzivanym ve sladovnach a pivovarech na uzemi dnesni Ces-
ké republiky na prelomu 19. a 20. stoleti (Jalowetz, 1929; 1931).

Hodnoceny slad vyrobeny z odrddy Proskovciv hanacky mél nizké
az velmi nizké cytolytické, proteolytické a amylolytické rozlusténi. Uve-
dené vlastnosti byly ovlivnény vysokym obsahem dusikatych latek.

Vysledna piva byla méalo prokvasend, s vysokym obsahem vyso-
komolekularnich molekularnich dextrinl, beta-glukand, arabinoxyla-
nu i polyfenolovych latek. Pfesto tato piva neobsahovala zadné za-
vazné cizi prichuté, celkovy charakter piv splfoval pozadavky
na spodné kvaseny lezak s mirnym ovocnym, chmelovym a kvasni¢-
nym aroma a piva byla hodnocena celkové jako prdmérna.

Vzhledem k dne$nim narokdim na kvalitu sladu a narokdim na efek-
tivitu pivovarského procesu neni sice odrlida Proskovclv hanacky
idealni, nicméné ji Ize vyuzit pro zpestfeni a rozsifeni chutové roz-
manitosti v minipivovarech, napfiklad pro akce spojené s historii ¢es-
kého sladarstvi a pivovarstvi.
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