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Psota, V. - Sachambula, L.: Sladovnicka kvalita starych odrid jeémene. Kvasny Prum. 56, 2010, ¢. 5, s. 240-246.

Prdmérny obsah p-glukanu a arabinoxylanud v nesladovaném zrnu sledovanych starych odrid byl na drovni 5,1 % resp. 5,8 %. Aktivita
lipoxygenasy byla vysoka (187 U/g pr.) a aktivita superoxiddismutasy se v primeéru pohybovala okolo 93 U/g. Odridy byly hodnoceny
z pohledu soucasnych pozadavkl na sladovnickou kvalitu. Extrakt byl nizky (80,5 %), jen odridy Perun, Mars a Rubin by splnily sou¢asné
pozadavky. Kromé dfive uvedenych odriid mély ostatni odridy Kolbachovo €islo na drovni 42 % a méné. Amylolytické rozlusténi bylo
v rozsahu 260-380 WK. Kvalita sladiny a cytolytického rozlusténi byly nizké. Dosazitelny stupen prokvaseni se pohyboval v rozpéti
77,4-81,7 %. Obsah p-glukani ve sladiné byl vysoky (254—1089 mg/l). Barva sladiny byla v primeéru okolo 2,7 j. EBC. Problém s Cirosti
sladiny mély pouze odridy Opavsky Kneifl, Mars a Slovensky Dunajsky trh. Pozadavky na odrtdy doporuc¢ené pro vyrobu Ceského piva
by splnila pouze odriida Slovensky 802.

Psota, V. — Sachambula, L.: Malting quality of old barley varieties. Kvasny Prum. 56, 2010, No. 5, p. 240-246.

Average contents of 3-glucans and arabinoxylans in non malted grain of the studied old varieties were on the level of 5.1 % and 5.8 %,
respectively. Lipoxygenase activity was high (187 U/g pr.) and superoxide dismutase activity varied on average around 93 U/g. Varieties
were assessed from the view of current malting quality requirements. Extract was low (80.5 %), only the varieties Perun, Mars, and Rubin
would fulfill today’s demands. Besides the varieties stated above, the other varieties had Kolbach index on the level of 42 % and less.
Amylolytic modification was in the range of 260-380 WK. Quality of wort and cytolytic modification was low. Apparent final attenuation
ranged from 77.4-81.7 %. -glucan content in wort was high (254—1089 mg/l). Color of wort was on average around 2.7 EBC units.
Problem with wort quality was recorded only in the varieties Opavsky Kneifl, Mars, and Slovensky Dunajsky trh. Slovensky 802 could
be the only variety to fulfill the requirements for the varieties recommended for production of Czech Beer.

Psota, V. — Sachambula, L.: Malzqualitét der alten Gerstensorten. Kvasny Prum. 56, 2010, Nr. 5, S. 240-246.

Der durchschnittliche Gehalt an -Glukan und Arabinoxylan im ungemalzten Korn der verfolgten alten Gerstensorten wurde 5,1% bzw.
5,8%. Aktivitat der Lipoxygenasa war hoch (187 U/g im Durchschnitt) und Aktivitat der Superoxiddismutasa wurde im Durchschnitt rund
um 93 U/g. Aus der Sicht auf die Qualitat der Malzqualitdt wurden alle Gerstensorten gewertet. Extrakt wurde niedrig (80,5 %), nur die
Gerstensorten Perun, Mars und Rubin die gegenwartige Anforderungen erfiillen konnten. AuBBer den oben erwahnten Gerstensorten
wiesen andere Gerstensorten Kolbachzahl 42% und weniger auf. Amylolytische Auflésung lag im Bereich 260 — 380 WK. Die Wiirzequalitat
und zytolytische Auflésung waren niedrig. Erreichbare Vergarungsgrad lag im Bereich 77,4—-81,7%. Der Gehalt an B-Glukan in der Wiirze
war hoch (254—1089 mg/l). Im Durchschnitt war Farbe der Wiirze rund 2,7 E. EBC. Probleme mit der Klarheit der Wiirze hatten nur die
Gerstensorten Opavsky Kneifl, Mars und Slovensky Dunajsky trh. Die fiir Herstellung des Bieres des Tschechischen Typs empfohlene
Anforderungen konnte nur die Gerstensorte Slovensky 802 erfillen.
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1 UVOD

Staré odrady kulturnich plodin se i dnes mohou uplatnit pro nékteré
specifické vlastnosti technologické kvality nebo pro svou schopnost
adaptace na urcity typ stresu. O kvalité starych odrid jeémene mame
jen velice kusé informace [1], a navic byly tyto informace ziskavany
metodami dnes uz €asto ani nepouzivanymi. Lze pfedpokladat, ze
staré odrlidy jeémene mohou mit nékteré vlastnosti, které by byly za-
douci i u sou¢asnych modernich odrid jeémene. Z tohoto divodu se
mohou stat staré odridy jeémene zdrojem vlastnosti vyuzitelnych
v ramci Slechtitelskych programt zacilenych, jak na sladovnickou, tak
i na krmnou nebo jinou specifickou kvalitu novych odrid je¢mene.

Cilem predlozené prace bylo zhodnotit vybrané kvalitativni ukaza-
tele souboru starych odrid je€émene a posoudit moznosti jejich vyu-
ziti.

2 MATERIAL A METODY

Vzorky starych odrlid jeEmene byly ziskany od firem Plant Select
Hrubcice, s. r. 0. (dnes soucast Limagrain Central Europe Cereals,
s.r.0.) a Selgen, a. s., ze sklizné v roce 2004 (tab. 1).

Zakladni informace o pouzitych genetickych zdrojich byly ziskany
z informag¢niho systému Evidence genetickych zdrojt rostlin v CR [2].

Vzorky odrid je¢mene o hmotnosti 1000 gramil byly sladovany
v automatickém mikrosladovacim zafizeni KVM (Uni¢ov, Ceska re-
publika). Pro mikrosladovaci zkou$ku byl pouzit pfepad na sité
2,5 mm. Pro v8echny vzorky byl pouzit stejny rezim maceni, kli¢eni

Keywords: malting quality, old varieties, spring barley

1 INTRODUCTIN

Old varieties of cultural crops can even today find their use due to
some of their specific characters of technological quality or their ability
to adapt to some type of stress. Only limited information on quality of
the old barley varieties is available[1] and furthermore, this information
was often obtained by methods not used any more. We can suppose
that old barley varieties could have some characters that could also
be desirable in the current modern barley varieties. Old barley vari-
eties can thus become a source of characters usable within the breed-
ing programs targeted both at malting and feeding or other specific
quality of new barley varieties.

The aim of this study was to evaluate the selected quality param-
eters of the set of old barley varieties and to assess possibilities of
their utilization.

2 MATERIAL AND METHODS

Samples of old barley varieties were obrained from the companies
Plant Select Hrubgice, s. r. 0. (today integrated into Limagrain Central
Europe Cereals, s. r. 0.) and Selgen, a. s. from crop 2004 (Tab. 1).
Basic information on the genetic resources used was obtained from
Plant genetic Resources Documentation in the Czech Republic [2].

Samples of barley varieties (1000 grams) were malted in the auto-
matic micromalting plant of the KVM (Uni¢ov, Czech Republic). Sie-
ving fractions above 2.5 mm were used for the micromalting test. All
samples were subjected to the same regime of steeping, germination
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a hvozdéni [3]. Analyzy je€mene a sladu jsou uvedeny v tabulce (tab.
2) véetné odkazl na pouzité metody.
Poznamky k nékterym znakim uvedenym v tabulce:

— Sacharidovy extrakt byl vypoc¢ten podle vzorce: extrakt sladu — (roz-
pustny dusik ve sladu x 6,25).

— Cirost sladiny je hodnocena nasledovné: 1 = ¢ira, 2 = slabé opali-
zujici, 3 = opalizujici.

— Doba zcukfeni — pokud byl v protokolu o zkouSce uveden rozsah
(napf. 10-15), byl v tabulce uveden prdmér (12,5).

— Vytéznost sladovani v susiné (%) = hmotnost odkli¢eného sladu
v susiné / (hmotnost je¢mene v susiné / 100).

— Ztraty prodychanim (%) = 100 — (vytéznost sladovani v susiné +
ztraty odkli€enim).

— Ztraty odkli¢enim (%) = 100 — hmotnost sladu odkli¢eného / (hmot-
nost neodkli¢eného sladu / 100).

— Celkova ztrata sladovanim v susiné (%) = [(hmotnost je€mene v su-
Siné — hmotnost odkli¢eného sladu v susine) * 100] / hmotnost jec-
mene Vv su8iné.

— Index B-glukanasy (%) = [(B-glukany v obilce — B-glukany ve sladu)
/ B-glukany v obilce] * 100.

3 VYSLEDKY A DISKUSE

Soubor hodnocenych starych odrid jeémene zachycuje obdobi
(1922 az 1987), ve kterém byly odrlidy povoleny. Odridy Selekéni
Hanacky, Opavsky Kneifl a Slovensky 802 vznikly jesté vybérem
z krajovych odrdd. Odrida Diamant vznikla metodou radiaéni muta-
genese. Ostatni odridy vznikly kfizenim.

Z vysledkl (tab. 2) je zfejmé, Ze vétSina vzorkl méla z pohledu
dnesnich pozadavk(l optimalni nebo akceptovatelny obsah dusika-
tych latek v nesladovanych obilkach jeémene [4]. Pouze odrldy Val-
ticky, Denar, Opavsky Kneifel a Selekéni hanacky mély obsah dusi-
katych latek vyssi (11,7-12,3 %). Podafilo se tedy zajistit vzorky
s obsahem dusikatych latek, ktery vyraznym zplsobem neovlivnil
ostatni sledované sladovnické znaky. Vliv ptivodu osiva na technolo-
gické znaky nebyl zkouman.

V obilkach byly dale stanoveny neSkrobové polysacharidy arabino-
xylany a $-glukany. Obsah $-glukant v obilkach dosahoval v priméru
5,1 %. Ve srovnani se sou¢asnymi sladovnickymi odradami [5,6] je
obsah B-glukant vyssi. Polovina sledovanych starych odriid méla ob-
sah B-glukand v obilce vy$Si nez 5 %, pfi€emz odrlida Diamant vy-
kazala obsah B-glukant na drovni 6 %. Primérny obsah arabinoxy-
lanG byl na drovni 5,8 %. Osm odrid mélo obsah arabinoxylant nizsi
nez 6 %.Nejvy$si obsah arabinoxylant méla i v tomto pfipadé odriida
Diamant (7,1 %). Také obsah arabinoxylant byl ve srovnani se sou-
¢asnymi sladovnickymi odridami vyssi [6].

Tab. 1 Seznam odrld / List of varieties

and kilning [3]. Barley and malt analyses are summarized in the table
(Tab. 2) including references to the methods used.
Notes to some parameters in the table:

— Saccharide extract was calculated using the formula: malt extract
— (soluble nitrogen in malt x 6.25).

— Assessment of wort clarity: 1 = clear, 2 = weakly opalizing, 3 = opal-
izing.

— Saccharification time — if a range (e.g. 10 — 15) was given in the
test report, table then shows the average (12.5).

— Malt yield in dry matter (%) = weight of deculmed malt in dry matter
/ (weight of barley in dry matter / 100).

— Respiration losses (%) = 100 — (malt yield in d.m. + rootlet losses).

— Rootlet losses (%) = 100 — weight of deculmed malt / (weight of
non-deculmed malt / 100).

— Total malting losses in d.m. (%) = [(weight of barley in dry matter —
weight of deculmed malt in d.m.) * 100] / weight of barley in dry
matter.

— B-glucanase index (%) = [(B-glucans in caryopsis — f-glucans in
malt) / B-glucans in caryopsis] * 100

3 RESULTS AND DISCUSSION

Set of the evaluated old barley varieties covers the period (1922 to
1987) for which the varieties were permitted. The varieties Selekéni
Hanéacky, Opavsky Kneifl, and Slovensky 802 were still created by
selection from landraces. The variety Diamant was formed by the ra-
diation-induced mutagenesis. The other varieties were formed by
crossing.

It is evident from the results (Tab. 2) that most samples had optimal
or acceptable contents of nitrogenous substances in non malted bar-
ley caryopses, according to today’s requirements [4]. Only the vari-
eties Valticky, Denar, Opavsky Kneifel, and Selekéni hanacky had
higher content of nitrogenous substances (11.7-12.3 %). We man-
aged to obtain the samples with protein content which did not signif-
icantly affect the other malting parameters under study. The effect of
the seed origin on the technological parameters was not investigated.

Further, non starch polysaccharides, arabinoxylans and (3-glucans,
were determined in the caryopses. p-Glucans content in caryopses
achieved on average 5.1 %. f-Glucan content was higher than in the
current malting varieties [5,6]. Half of the studied old varieties had f-
glucan content in a caryopsis higher than 5 %, the variety Diamant
showed f-glucan content of 6 %. Average arabinoxylan content was
5.8 %. Eight varieties had arabinoxylan content lower than 6 %. The
highest arabinoxylan level was again the recorded in the variety Dia-
mant (7.1 %). Comparison of arabinoxylan contents showed higher
values in the old varieties than in the current ones [6].

Zdroj Zacatek Identifikat
osiva registrace | Odruda Aen ITikator Vychozi materidl / Pedi
Seed | Registration | Variety cces:lon ychozi material / Pedigree
sources| - start (Ll
Hordeum vulgare L. subsp. distichon (L.) KOERN. var. nutans SCHUEBL.
PS 1922 Selekéni Hanacky 03C0600160 | S- Hanna
S 1938 Valticky 03C0600019 | Valticky B/Starnovsky Kneifel
S 1939 Opavsky Kneifl 03C0600005 | S- LV Hanacky
S 1946 Slovensky 802 03C0600006 | S- Opavsky Kneifl
S 1946 Slovensky Dunajsky trh | 03C0600008 | Ackermanns Danubia/Diosecky 738//Dregeruv
S 1956 Celechovicky hanacky | 03C0600057 | Haisa//Starnovsky Kneifl/Nolcuv A
S 1960 Ekonom 03C0600075 | Valticky/Kenia
S 1965 Diamant 03C0600166 | M.R.G.Valticky
S 1967 Sladar 03C0600197 | Valticky/Slovensky Dunajsky Trh
PS 1969 Denar 03C0601303 | Celechovicky Hanacky/Bavaria
PS 1982 Rubin 03C0600059 | Valticky//Algerian/Valticky/3/F.Union/4/Diamant/5/Diamant/H.St.13703-64
S 1983 Mars 03C0600058 | St 13259/Hor 2957//Abed Lofa
PS 1987 Perun 03C0600069 | HE 1728/Karat
PS Plant Select, s. r. 0., Hrubcice (incorporated in Limagrain Central Europe Cereals, s. r. 0.) http://www.odrudynickerson.cz
S  Selgen, a.s. http://www.selgen.cz
S-Lv vybér z krajové odridy / selection from landraces
M.R.G. radiaéni mutant / radiation mutant
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Tab. 2 Analyzy je€mene a sladu / Barley and malt analyses
=
% o = g
ke 55|88 Literartura
© c 3- -] =
T ¥ % | > | © References
Ele|E|E|E |5 8|2,
3| S$|8|3|a |8 |&|6|a| 8|2 |8
Rok povoleni / Year of release 1922|1938|1939| 1946|1946| 1956| 1960| 1965|1967| 1969| 1982| 1983|1987
Analyza zrna jeémene / Barley grain analysis
Obsah vody (%) / Moisture content (%) 11.0| 109 | 10.7 | 11.0 | 108 | 10.8 | 109 | 109 | 11.0 | 102 | 109 | 11.1 | 10.9 [29]
Dustkaté latky s.h. (%) / Protein content d.m. (%) 121 118 | 11.7 | 105 | 11.3 | 116 | 105 | 105 | 115 | 123 | 103 | 9.9 | 11.0 [29]
Celkovy N s.h. (%) / Total nitrogen d.m. (%) 1.936 | 1.888 | 1.872| 1.680 | 1.808 | 1.856 | 1.680 | 1.680 | 1.840 | 1.968 | 1.648 | 1.584 | 1.760 [29]
p-glukany s.h. (%) / p-glucans d.m. (%) 494 | 517 | 528 | 541 | 431 | 479 | 509 | 6.04 | 480 | 522 | 494 | 493 | 538 [29]
Arabinoxylany s.h.(%) / Arabinoxylans d.m. (%) 6.37 | 550 | 562 | 537 | 542 | 500 | 6.41 | 7.09 | 558 | 6.75 | 4.62 | 6.96 | 5.14 [31]
Aktivita f-amylasy (U/g) / p-amylase activity (U/g) 188 | 575 | 237 | 405 | 553 | 647 | 561 | 224 | 623 | 245 | 227 | 456 | 517 [32]
Aktivita lipoxygenasy (U/mg pr.)
Lipoxygenase activity (U/mg pr.) 143 | 177 | 167 | 154 | 179 | 153 | 110 | 289 | 290 | 149 | 160 | 324 | 136 [33]
Aktivita superoxiddismutasy s.h. (U/g)
Superoxide dismutase activity d.m. (U/g) 100 | 93 | 102 | 74 | 102 | 83 | 74 | 74 | 54 | 108 | 102 | 129 | 115 9]
a-tokoferol (mg/kg) / a-tocopherol (mg/kg) 6.01 | 6.06 | 620 | 6.34 | 7.64 | 703 | 6.38 | 572 | 562 | 6.33 | 6.08 | 7.14 | 6.54 [13]
p+y-tokoferol (mgrkg) / f+y-tocopherol (mg/kg) 2.60 | 450 | 2.56 | 450 | 520 | 437 | 313 | 336 | 257 | 293 | 252 | 361 | 449
d-tokoferol (mg/kg) / 0-tocopherol (mg/kg) 032|036 | 074| 031|033 038 | 031 | 041|039| 03 | 017 | 045 | 02
a-tokotrienol (mg/kg) / a-tocotrienol (mg/kg) 2479 | 24.54 | 31.03 | 23.01 | 28.01 | 33.45 | 37.14 | 38.05 | 31.85 | 25.79 | 25.88 | 40.60 | 28.78
p+y-tokotrienol (mg/kg) / p+y-tocotrienol (mg/kg) 569 | 540 | 6.38 | 515 | 6.81 | 501 | 586 | 7.98 | 455 | 582 | 5.67 | 478 | 7.02
d-tokotrienol (mg/kg) / o-tocotrienol (mg/kg) 043 | 0.36 | 044 | 045 | 029 | 0.26 | 043 | 0.47 | 0.27 | 0.41 | 0.35 | 0.26 | 0.40
Vitamin E (a-TE/kg) / Vitamin E (a-TE/kg) 151 | 158 | 172 | 156 | 188 | 19.3 | 194 | 193 | 167 | 158 | 154 | 21.2 | 17.7 [16]
Sladovani / Malting
Stuperi domoceni po 1. namacce (%)
Degree of steeping after 1st wet stage (%) 305 | 286 | 285 | 283 | 283 | 286 | 283 | 287 | 288 | 31.3 | 305 | 288 | 30.3
Stupen domoceni po 2. namécce (%)
Degree of steeping after 2nd wet stage (%) 386 | 363 | 362|358 | 36 | 361|359 364 |364| 395| 386 | 365 | 382
Ztraty prodychanim (%) / Respiration losses d. m. (%) 63 | 38 | 35 | 38| 39| 44| 39| 38 | 36 | 67 | 69 | 38 | 58
Ztréty odklicenim (%) / Rootlet losses d. m. (%) 46 | 35 | 34 | 38 | 39 | 38 | 37 | 37 | 35 5 55 | 39 | 47
VytéZnost v susiné (%) / Malt yield d. m. (%) 89.1 ] 927 | 931 | 924 | 922 | 91.8 | 924 | 925 | 92.9 | 88.3 | 876 | 92.3 | 895
Analyza sladu a sladiny / Malt and unhopped wort analyses
Primérna délka stelky (%) / Mean acrospire length (%) | 68.30 | 64.60 | 63.60 | 62.60 | 73.10 | 63.40 | 64.40 | 62.40 | 63.10 | 68.10 | 64.10 | 66.40 | 71.90 [30]
Obsah vody (%) / Moisture content (%) 56 | 45 | 49 | 48 | 47 | 49 | 50 | 50 | 48 | 55 | 57 | 46 | 55 [29]
Extrakt sladu s.h. (%) / Extract d.m. (%) 785 | 799 | 789 | 81.3 | 80.3 | 80.8 | 80.3 | 823 | 78.7 | 78.7 | 83.1 | 82.0 | 818 [29]
Sacharidicky extrakt (%) / Saccharide extract (%) 740 | 752 | 743 | 773 | 757 | 761 | 764 | 786 | 746 | 741 | 785 | 77.7 | 773
Relativni extrakt 45°C (%) / Relative extract 45°C (%) 357 | 354 | 352 | 345 | 365 | 365 | 321 | 325 | 32.7 | 36.0 | 424 | 36.3 | 374 [30]
Kolbachovo ¢islo (%) / Kolbach index (%) 385 | 409 | 402 | 39.7 | 424 | 422 | 379 | 370 | 37.0 | 38.0 | 47.0 | 449 | 426 [29]
Rozpustny dusik ve sladu (mg/l)
Total soluble nitrogen in wort (mg/l) 717 | 753 | 730 | 637 | 739 | 752 | 618 | 594 | 654 | 728 | 743 | 689 | 720 [29]
Rozpustny dusik ve sladu (%)
Total soluble nitrogen in malt (%) 072 | 0.75| 073 | 0.64 | 0.74 | 0.75 | 0.62 | 0.59 | 0.65 | 0.73 | 0.74 | 0.69 | 0.72 [29]
Doba zcukfeni (min) / Saccharification time (min) 10.0 | 10.0 | 13.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 [29]
Diastaticka mohutnost (j.WK) / Diastatic power (°WK) 262 | 382 | 292 | 329 | 383 | 357 | 314 | 289 | 357 | 293 | 300 | 282 | 346 [29]
Dosazitelny stupfi prokvaseni (%)
Apparent final attenuation (%) 780 | 783 | 776 | 798 | 811 | 783 | 776 | 774 | 774 | 787 | 81.7 | 792 | 786 [29]
Friabilita (%) / Friability (%) 51.0 | 67.0 | 48.0 | 60.0 | 73.0 | 72.0 | 59.0 | 62.0 | 51.0 | 52.0 | 77.0 | 81.0 | 68.0 [29]
Sklovita zrna (%) / Glassy corns (%) 18 | 04 | 66 | 09 | 03 | 04 | 08 | 72 | 76 | 22 | 07 | 03 | 12 [29]
Homogenita friabilimetrem (%)
Homogeneity by friabilimeter (%) 702 | 884 | 61.9 | 758 | 954 | 904 | 743 | 79.0 | 68.7 | 740 | 93.7 | 949 | 889 [34]
Céstetné sklovita zrma (%) / Partly unmodified grains (%) | 28.0 | 112 | 315 | 233 | 43 | 92 | 249 | 138 | 237 | 238 | 56 | 48 | 9.9 [29]
Viskozita lab. sladiny (mPas) / Viscosity of lab. wort (mPas)| 1.63 | 1.55 | 1.72 | 1.75 | 150 | 155 | 1.57 | 1.98 | 1.67 | 1.60 | 1.55 | 1.50 | 1.60 [29]
p-glukany ve sladu (%) / f-glucan in malt (%) 1.60 | 1.30 | 2.30 | 1.60 | 0.80 | 1.10 | 1.50 | 1.60 | 1.60 | 1.30 | 0.90 | 0.70 | 1.40 [29]
Index fp-glukanasy / f-glucanase index 68 | 75 56 | 70 81 77 71 74 67 | 75 82 86 74
p-glukany ve sladiné (mg/l) / p-glucan content of wort (mg/l)| 593 | 484 | 945 | 1068 | 254 | 370 | 572 | 1089 | 668 | 550 | 416 | 266 | 660 [29]
Homogenita (Carlsberg) (%) / Homogeneity (Carlsberg) (%)| 72.0 | 70.0 | 69.0 | 70.0 | 73.0 | 740 | 77.0 | 66.0 | 66.0 | 66.0 | 78.0 | 73.0 | 76.0 [29]
Modifikace (Carlsherg) (%) / Modification (Carlsberg) (%) | 75.0 | 73.0 | 55.0 | 65.0 | 82.0 | 79.0 | 58.0 | 62.0 | 59.0 | 67.0 | 79.0 | 80.0 | 77.0 [29]
Barva sladiny (EBC) / Colour of malt (EBC) 27 | 27 | 28 | 28 | 27 | 28 | 26 | 26 | 27 | 26 | 28 | 27 | 27 [29]
Zékal sladiny 90 ° (EBC) / Haze of wort (90°) (EBC) 1.84 | 071 | 325 | 490 | 0.70 | 0.66 | 0.92 | 1.55 | 1.01 | 1.13 | 2.01 | 4.38 | 0.73 [29]
Zakal sladiny 15 ° (EBC) / Haze of wort (15°) (EBC) 1.94 | 0.74 | 366 | 563 | 0.65 | 0.67 | 1.08 | 1.36 | 098 | 1.16 | 1.71 | 475 | 0.81 [29]
Cirost sladiny vizuéng / Clarity of wort 1 1 2 3 1 1 1 1 1 1 1 2 1 [30]
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B-Amylasa je obsaZena v aleuronové vrstvé obilky v albuminové
frakci bilkovin. Jeji aktivita se zvySuje v prabéhu kli¢eni (sladovani).
Degraduje 8krob za vzniku dextrinu a maltosy. V nesladovaném zrnu
souboru starych odriid se pohybovala aktivita p-amylasy v rozpéti od
188 U/g do 647 U/g. Pfedevsim u odrid Selekéni Hanacky, Diamant,
Rubin, Opavsky Kneifel a Denar byla aktivita tohoto enzymu vyrazné
nizka.

Lipoxygenasa (LOX) je enzym patfici do skupiny oxidoreduktas.
Katalyzuje oxidaci nenasycenych mastnych kyselin s vice dvojnymi
vazbami. V priibéhu tohoto procesu se tvofi slouc¢eniny s charakte-
ristickymi viinémi a chutémi. LOX poskozuje zrno je¢mene pfi skla-
dovani. ZhorSena jakost zrna jeCmene se projevuje Skrablavou, hof-
kou a Zluklou chuti. Plsobeni LOX se pfipisuje i zlukla viné sladu
postfehnutelna jesté ve rmutu. Aktivita tohoto enzymu v nesladova-
ném zrnu jeémene se u sledovanych starych odrdd pohybovala od
110 U/mg pr. do 324 U/mg pr. V nesladovaném zrnu sou¢asnych od-
r(id se pohybovala tato hodnota okolo 300 U/mg pr. Naproti tomu u od-
r(dy Timori se sniZzenou aktivitou enzymu LOX dosahovala hodnotu
jen kolem 17 U/mg pr. [7].

Superoxiddismutasa (SOD) je enzym ze skupiny metaloprotein(.
Nejvice je ho obsazeno v embryu a aleuronové vrstvé. Ma vyznam
v detoxikaci produktl rozpadu molekularniho kysliku. Pfitomnost su-
peroxidového anionového radikalu v pivu mlize mit vliv na peroxidaci
lipidd, degradaci polysacharidl a inaktivaci enzym(.V jeémeni a sladu
brani zluknuti béhem skladovani a nasledné nezadoucim pfichutim
piva. Aktivita SOD se u sledovaného souboru starych odrid pohybo-
vala v rozpéti od 54 U/g do 129 U/g. Obdobné hodnoty byly naméreny
také u soucasnych odrad [8, 9, 10].

V obilkach jeémene je zastoupeno v8ech osm izomeru vitaminu E,
tj. a-, -, y-, O-tokoferoly a a-, B-, y-, 8-tokotrienoly, které chrani obilku
pred oxidaci béhem skladovani a kliceni [11, 12, 13, 14, 15], cozZ je
dullezité z hlediska vyroby sladu. Aktivita vitaminu E se v obilkach sle-
dovanych starych odrdd pohybovala v rozpéti od 15,1-21,2 a-TE/kg,
coz jsou opét o néco vyssi hodnoty, nez jaké jsou uvadény v literature
[16, 17, 18]. NejvySsi aktivitu vitaminu E vykazovaly odridy Diamant
(19,3 a-TE/Kg), Celechovicky hanacky (19,3 a-TE/kg), Ekonom (19,4
a-TE/kg) a Mars (21,2 a-TE/kQg).

Pro potvrzeni statistické prikaznosti rozdil v obsahu B-glukant,
arabinoxylan( a vitaminu E v zrnu starych a sou¢asnych odriid sla-
dovnického je€mene by bylo tfeba zalozit dalSi experimenty.

Primérna délka stfelky se pohybovala v rozpéti od 62,4 % do
73,1 %. To znamena, ze kli€eni bylo nevyrovnané. Pro hodnoceni
kvality hotového sladu nema v8ak tento znak v podstaté zadnou hod-
notu.

Rozlusténi Skrobu

Extrakt jsou latky, které se dostanou pfi rmutovani do roztoku sla-
diny z pivovarskych surovin. Obsah extraktu vypovida o Urovni roz-
lusténi Skrobu v prabéhu sladovani, u sou¢asnych odrlid se pohybuje
na urovni 82 % [3, 19, 20, 21, 22]. Podle ukazatele sladovnické kvality
(USJ) [4] m& mit sladovnicka odrlida je€mene obsah extraktu vyssi
nez 81,5 %. Tuto hranici by pfekrocily ve sledovaném souboru pouze
Styfi nejmladsi odridy (Perun, Mars, Diamant a Rubin). Odriddy do-
poruéené pro vyrobu Ceského piva musi vykazovat obsah extraktu
vy$Si nez 80 %. Tento pozadavek by splnilo osm odrtd.

Extrakt obsahuje zkvasitelné cukry, rozpustné dusikaté latky a mi-
neralni latky. Pro odhad velikosti zkvasitelné ¢asti extraktu se pouziva
tzv. sacharidovy extrakt. U sou¢asnych odriid se pohybuje v priméru
kolem hodnoty 77 %. U sledovaného souboru se pohyboval v rozpéti
od 74 do 78 %.

Rozlusténi dusikatych latek

Celkova aktivita cytolytickych a proteolytickych enzym( ve sladu
charakterizovana relativnim extraktem pfi 45 °C se pohybovala v $i-
rokém rozpéti od 32 % do 42 %. U odrid Ekonom, Diamant, Sladar
a Slovensky Dunajsky trh byla aktivita cytolytickych a proteolytickych
enzym0 niz8i nez 35 %. Ve srovnani s dnesnimi odriidami [3, 19, 20,
21, 22] byly hodnoty relativniho extraktu pfi 45 °C u sledovanych sta-
rych odrlid nizsi. Pouze odrida Rubin méla podle USJ [4] hodnotu
tohoto znaku na optimalni Grovni, tj nad 40 %. U odrid doporucenych
pro Ceské pivo se hodnota tohoto znaku pohybuje kolem 36 % [3,
23].

Proteolytické rozlusténi je ddno hodnotou Kolbachova ¢isla. U sle-
dovanych starych odrdd se pohybovalo v rozpéti od 37 % do 47 %.
Soucasné odridy maiji droven proteolytického rozlusténi vyssi, v pri-
méru se pohybuje kolem 45 % [3, 19, 20, 21, 22]. Odridy Celechovicky
hanacky, Slovensky 802, Perun, Mars a Rubin mély uroven tohoto
znaku z hlediska pozadavku USJ [4] (Psota Kosar 2002) na optimalni

B-Amylase is contained in the aleuron layer of a caryopsis in the al-
bumin protein fraction. Its activity increases during germination (malt-
ing). It degrades starch into dextrin and maltose. In non malted grain
of the set of old varieties, f-amylase activity ranged from 188 U/g to
647 U/g. Activity of this enzyme was markedly low namely in the va-
rieties Selekéni Hanacky, Diamant, Rubin, Opavsky Kneifel, and
Denar.

Lipoxygenase (LOX) is the enzyme belonging to the group of oxi-
doreductases. It catalyzes oxidation of unsaturated fatty acids with
more double bonds. During this process compounds with character-
istic odors and flavors are formed. LOX can derogate stored barley
grain. Worsened barley grain quality results in scraping, bitter, rancid
taste. Rancid flavor of malt which is still perceivable in mash, is also
assigned to LOX activity. Activity of this enzyme in non malted barley
grain in the studied old varieties varied from 110 U/mg pr. to 324
U/mg pr. This value was around 300 U/mg pr in non malted grain of
the current varieties. Conversely, in the variety Timori with a reduced
LOX enzyme activity the value achieved only ca 17 U/mg pr. [7].

Superoxide dismutase (SOD) is the enzyme from the group of met-
aloproteins. Its highest amount is contained in the embryo and aleuron
layer. It participates in detoxification of products of oxygen molecular
breakdown. The presence of the superoxide anion radical in beer can
affect lipid peroxidation, polysaccharide degradation and inactivation
of enzymes. In barley and malt it prevents rancidity during storage
and undesirable beer off-flavors. SOD activity in the studied set of old
varieties ranged from 54 U/g to 129 U/g. Similar values were also
measured in the current varieties [8,9,10].

Barley caryopses contain all eight isomers of vitamin E, i.e. a-, f-,
y-, 0-tocopherols and a-, -, y-, 6-tocotrienols which protect the cary-
opsis against oxidation during storage and germination [11, 12, 13,
14, 15], which is important in malt production. Vitamin E activity in
the caryopses of the old varieties under study varied from 15.1 —21.2
a-TE/kg, these values are again a little higher than those given in
the literature [16, 17, 18]. The highest activity of vitamin E was exhi-
bited by the varieties Diamant (19.3 a-TE/kg), Celechovicky hanacky
(19.3 a-TE/Kkg), Ekonom (19.4 a-TE/kg), and Mars (21.2 a-TE/Kg).

To confirm statistical significance of the differences in contents of
B-glucans, arabinoxylans and vitamin E in grain of old and current
malting barley further experiments would be needed.

Average length of an acrospire was 62.4 % to 73.1 %. It means
that germination was unbalanced. However, this character is of no
importance for the quality assessment of the finished malt.

Starch modification

Substances which get during mashing to wort from brewing mate-
rials are called the extract. Extract content characterizes to the level
of starch modification during malting, in the current varieties it moves
around 82 % [3, 19, 20, 21, 22]. According to the Malting Quality Index
(USJ) [4] a malting barley variety should have extract content higher
than 81.5 %. This limit was exceeded only by four youngest varieties
in the set studied (Perun, Mars, Diamant, and Rubin). The varieties
recommended for production of Czech Beer must have extract content
higher than 80 %. Eight varieties would fulfill this requirement.

Extract contains fermentable sugars, soluble nitrogenous sub-
stances and mineral substances. A so-called saccharide extract is
used for the estimation of the extent of a fermentable part of the ex-
tract. In the current varieties it moves around the value of 77 %. It var-
ied from 74% to 78 % in the studied set.

Modification of nitrogenous substances

Total activity of cytolytic and proteolytic enzymes in malt charac-
terized by relative extract at 45 °C moved in a wide range from 32 %
to 42 %. Activity of cytolytic and proteolytic enzymes in the varieties
Ekonom, Diamant, Sladar, and Slovensky Dunajsky trh was lower
than 35 %. Values of relative extract at 45 °C were lower in the studied
old varieties compared to today’s varieties [3, 19, 20, 21, 22]. Only
the variety Rubin had the value of this parameter on the optimal level,
i.e. over 40% according to the MQI [4]. Value of this parameter moved
around 36 % in the varieties recommended for Czech Beer [3, 23].

Proteolytic modification is given by the value of Kolbach index. In
the studied old varieties it varied from 37 % to 47 %. Current varieties
have the level of proteolytic modification higher, on average it moves
around 45 % [3, 19, 20, 21, 22]. The varieties Celechovicky hanacky,
Slovensky 802, Perun, Mars, and Rubin had the level of this parameter
in terms of MQI [4] on the optimal level. With the exception of the va-
rieties Perun, Mars, and Rubin, all the other old varieties under study
fulfilled the requirement for the level of proteolytic modification in the
varieties recommended for production of Czech Beer [24].
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urovni. Kromé odrld Perun, Mars a Rubin splfiovaly v§echny ostatni
sledované staré odridy poZadavek na Uroven proteolytického rozlus-
téni u odraid doporuéenych pro vyrobu Ceského piva [24].

Dusikaté latky, které prejdou do roztoku v pribéhu rmutovani, in-
formuji o mife proteolytického rozlusténi vysokomolekularnich dusi-
katych slou€enin béhem sladovani. Nizkomolekularni dusikaté latky
(aminokyseliny) ovliviiuji mnozeni kvasinek v priibéhu kvaseni. Pfi
jejich nedostatku dochazi k neuspokojivému mnozeni kvasinek
a k tvorbé nezadoucich vedlejSich produktl kvaseni (napf. diacetylu).
Prebytek urcitych aminokyselin miize vést k netypickému aroma
a k horsi chutové stabilité. Piva s vy$sim obsahem aminokyselin jsou
zaroven nachylnéjsi k mikrobialnimu poskozeni. Stfedni a vysokomo-
lekularni dusikaté latky ovliviuji pénivost a plnost chuti piva. Vyso-
komolekularni dusikaté latky, které pfejdou az do piva, mohou ne-
pfiznivé ovlivnit jeho koloidni stabilitu. Sladina, mladina a pivo
vyrobené ze sladl s vysokym rozlusténim dusikatych latek maji ob-
vykle tmavsi barvu [25]. U soucasnych odriid se obsah dusikatych
latek pohybuje v rozpéti 700-800 mg/I [3, 19, 20, 21, 22]. U sledova-
ného souboru starych odriid vykazalo pét odriid nizsi hodnotu roz-
pustného dusiku nez 700 mg/l. Odridy Diamant a Ekonom dosahly
hodnot rozpustného dusiku dokonce jen na hranici 600 mg/l.

Amylolytické rozlusténi

Nejjednodussim ukazatelem Gcinnosti amylolytickych enzym(
sladu je stanoveni doby zcukfeni. VSechny odrldy vykazovaly dobré
az velmi dobré zcukreni a byly tak srovnatelné se sou¢asnymi odrG-
dami [3, 19, 20, 21, 22].

Méritkem aktivity amylolytickych enzym( (pfevazné p-amylasy),
které Stépi Skrob pfi rmutovani, je diastaticka mohutnost. Vysoké hod-
noty diastatické mohutnosti sladu jsou pozadovany pivovary pouzi-
vajicimi Skrobnaté surogaty bez vlastni vyznamnéjsi enzymatické ak-
tivity. V sou¢asné dobé je podle USJ [4] i podle pozadavkd na odridy
doporucené pro Ceské pivo pozadovano, aby diastatickd mohutnost
byla vyssi nez 220 j.WK. Diastatickd mohutnost se u sledovanych
starych odriid pohybovala v rozpéti od 260 j. WK do 380 j. WK.VSechny
sledované staré odrldy tedy splnily pozadavek na minimalni trover
tohoto znaku. Diastatickd mohutnost se u sou¢asnych odrd pohybuje
v priméru kolem 400 j.WK. K této hodnoté se ze sledovanych starych
odrld jeémene pfiblizily pouze odriidy Valticky a Slovensky 802.

Dosazitelny stupen prokvaseni sladiny informuje o kvalité sladiny,
ktera pozitivné ¢i negativné ovliviiuje priibéh kvasného procesu. Roz-
hodujici je mnozstvi zkvasitelnych cukri, z tohoto diivodu je mozno
timto znakem charakterizovat také amylolytické rozlusténi [25]. Ne-
maly vliv na Urover prokvaseni ma i obsah a sloZeni stopovych prvki
a dusikatych latek. Dosazitelny stuper prokvaseni se u sledovanych
starych odrad pohyboval v rozpéti od 77 % do 81 %. Soucasné po-
zadavky na hodnotu tohoto znaku jsou dvoji. USJ [4] povazuje hod-
noty 79 % a niz8i za nepfijatelné a za optimalni povazuji hodnoty 82
% a vice. U odrid doporuéenych pro vyrobu Ceského piva se hodnoty
82 % a vice povazuji jiz za nepfijatelné [24]. Rozpor je zfejmy a vy-

pro vyrobu Ceského piva.

Rozlusténi bunéénych stén

Cytolytické rozlusténi sladu je vysledkem pusobeni celého kom-
plexu enzym0 patficich do skupiny hemicelulas. Pfi sladovani jde
o uvolnéni vysokomolekularnich B-glukant z komplexu s bilkovin-
nymi a dal$imi slou¢eninami. Po uvolnéni dochazi ke Stépeni p-glu-
kand s vysokou molekulovou hmotnosti na B-glukany s nizkou mo-
lekulovou hmotnosti, pfipadné az na glukosu. Fyzikalni vlastnosti
zrna jeémene se v prabéhu sladovani zméni. Zrno sladu je kiehke,
zatimco nesladovanad obilka je pevna. Uroven poklesu obsahu f-glu-
kanud v pribéhu sladovani vyjadfuje index p-glukanasy. U sledova-
nych starych odrdd se uroven tohoto znaku pohybovala v dost Siro-
kém rozpéti od 56 % do 86 %. Soucasné odridy vykazuji vySsi
hodnoty v rozpéti 88 %—97 % [26].

Friabilita, schopnost sladu rozdrobit se, charakterizuje urover roz-
lusténi zejména bunécénych stén a bilkovin. Primérna hodnota fria-
bility sledovaného souboru byla 63 %. Akceptovatelnou uroven fria-
bility [4], tj. hodnoty vy$Si nez 79 %, méla pouze odrida Mars (81 %).
S klesajici friabilitou stoupalo mnozstvi sklovitych a ¢aste€¢né sklovi-
tych zrn a klesala homogenita sladu.

Viskozita sladiny je vyznamnym ukazatelem rozluténi a celkové
hydrolyzy vysokomolekularnich latek béhem sladovani a rmutovani.
Jeji hodnota informuje orientaéné o stupni degradace hemicelulos.
U sledovanych starych odrid se pohybovala od 1,50 mPa.s do 1,98
mPa.s.Vétsina odrid poskytla normalné rozlusténé slady. Spatné roz-
lusténé slady poskytly odridy Diamant, Slovensky Dunajsky trh

Nitrogenous substances that get into solution during mashing in-
form on the extent of proteolytic modification of high-molecular weight
nitrogen containing substances during malting. Low-molecular weight
nitrogen containing substances (amino acids) affect yeast reproduc-
tion during fermentation. Their deficiency leads to insufficient yeast
reproduction and production of undesirable by-products of fermenta-
tion (e.g. diacetyle). Excess of certain amino acids can lead to untyp-
ical aroma and worse sensory stability. Beers with higher amino acid
content are also more susceptible to microbial damage. Medium and
high-molecular weight nitrogen containing substances affect foaming
power and palatefulness of beer. High-molecular weight nitrogen con-
taining substances that get into beer can unfavorably affect its colloidal
stability. Color of sweet wort, hopped wort and beer made from malts
with high modification of nitrogenous substances is usually darker
[25]. Protein content in the current varieties ranges from 700-800 mg/I
[3, 19, 20, 21, 22]. In the studied set of old varieties, five varieties ex-
hibited value of soluble nitrogen lower than 700 mg/l. The varieties
Diamant and Ekonom achieved the values of soluble nitrogen only
on the limit of 600 mg/I.

Amylolytic modification

Saccharification rate is the simplest indicator of the efficiency of
amylolytic enzymes of malt. All varieties saccharified well to very well
and they were comparable with the current varieties [3, 19, 20, 21,
22].

Diastatic power is a measure of the activity of amylolytic enzymes
(namely p-amylase) that degrade starch during mashing. High values
of diastatic power of malt are required by breweries which use starch
surrogates without more significant enzymatic activity. Today, based
on the MQI [4] and requirements for the varieties recommended for
Czech Beer, diastatic power over 220 WK units is demanded. Diastatic
power in the studied old varieties ranged from 260 WK to 380 WK
units. It means that all the studied old varieties fulfilled the requirement
for the minimal level of this parameter. Diastatic power in the current
varieties oscilates on average around 400 WK units. Of all the studied
varieties, only the varieties Valticky and Slovensky 802 got near this
value.

Apparent final attenuation of wort informs on wort quality that pos-
itively or negatively affects course of the fermentation process.
Amount of fermentable sugars is decisive; therefore this parameter
can also be used for the assessment of amylolytic modification [25].
In addition, degree of apparent final attenuation is also affected by
content and composition of trace elements and nitrogenous sub-
stances. Apparent final attenuation in the old varieties ranged from
77 % to 81 %. Current requirements for the value of this parameter
are of two kinds. According to the MQI [4] the values of 79 % and
lower are considered unacceptable and values of 82 % and higher
optimal. Values of 82 % and higher in the varieties recommended for
the production of Czech Beer are considered as already unacceptable
[24]. Discrepancy is evident and it results from the requirement for
lower apparent final attenuation in the varieties recommended for the
production of Czech Beer.

Cell wall modification

Cytolytic modification of malt is a result of activity of the whole com-
plex of enzymes belonging to the group of hemicelulases. During malt-
ing, high molecular p-glucans are released from the complex with pro-
tein and other compounds. Subsequently, high molecular p-glucans
are degraded to low-molecular -glucans or even to glucose. Physical
characters of barley grain changes during malting. Malt grain is brittle,
whereas non malted caryopsis is hard. Level of decrease in -glucan
content during malting is expressed by the index of $-glucanase. The
level of this parameter in the old studied varieties varied in quite a wide
range from 56 % to 86 %. The current varieties exhibit higher values
in the range of 88 %—-97 % [26].

Friability, capacity of malt to desintegrate, characterizes the level
of modification, mainly cell walls and proteins. Average friability value
of the studied set was 63 %. The acceptable friability level [4], i.e. va-
lues higher than 79 %, was determined only in the variety Mars (81 %).
The amount of glassy and partly glassy grains increased and malt
homogeneity declined with declining friability.

Wort viscosity is a significant indicator of modification and total
hydrolysis of high molecular substances during malting and mash-
ing. Its value provides basic information on the level of hemicellu-
loses degradation. It varied from 1 50 mPa.s to 1.98 mPa.s in the
studied old varieties. Most varieties provided standard modified
malts. The varieties Diamant, Slovensky Dunajsky trh, and Opavsky
Kneifel provided poorly modified malts. Viscosity of sweet wort
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a Opavsky Kneifel. U sou€asnych odrid se viskozita sladiny pohybuje
kolem 1,45 mPa.s [3, 19, 20, 21, 22].

Stanoveni B-glukanl ve sladiné je pfesnéj$i metodou k predpovi-
dani ¢asu scezovani a filtrace nez hodnota viskozity sladiny. Obsah
B-glukant ve sladiné byl u vétsiny sledovanych starych odrid na dnes
nepfijatelné Urovni [4]. Pouze odrdda Slovensky 802 méla 254 mg/I
-glukan( ve slading, tedy obsah, ktery je v ramci registracniho fizeni
na hranici akceptovatelnosti. U ostatnich odrid se hodnota tohoto
znaku pohybovala v rozpéti od 370 mg/l do 1082 mg/l, coz jsou z hle-
diska dnesniho pozadavku na tento znak hodnoty nepfijatelné vy-
soké. Pfedpoklada se, ze filtrovatelnost je zavisla na obsahu $-glu-
kanu ve sladiné. Nejvice nesnazi pusobi B-glukany vytvarejici gel,
ktery zvySuje viskozitu a brzdi filtraci.

Dal3im znakem, kterym se hodnoti Uroveri cytolytického rozlusténi
a soucasné homogenita rozluténi sladu, je modifikace a homogenita
sladu (calcofluorovou metodou). Terminem rozlusténi sladu je ozna-
¢ovana uroven degradace bunéénych stén endospermu, které tvofi
jeho pevnou kostru. Slad s hodnotami rozlusténi nad 95 % nebo pod
80 % miize zplsobovat zavazné senzorické zmény v chuti findlniho
vyrobku. Optimalni stuperi rozlusténi se pohybuje v rozmezi 90-95 %.
Homogenitou je u sladu oznacovéana jednotnost rozlusténi zrn ve
vzorku. Stupen homogenity sladu by pfi tom nemél klesnout pod krajni
mez 70 % [27]. Kromé odrGd Mars a Slovensky 802, u kterych bylo
zjisténo rozlusténi sladu na urovni 80 % respektive 82 %, mély
v8echny ostatni sledované staré odrlidy Uroveri rozlusténi nizsi. Nej-
niz8i hodnoty tohoto znaku mély odridy Opavsky Kneifel (55 %), Eko-
nom (58 %) a Sladar (59 %). U sledovanych starych odrid se homo-
genita pohybovala v rozpéti 65-78 %.

Senzorické vlastnosti sladu

Barva sladiny dava orienta¢ni informaci o typu analyzovaného
sladu, ale nekoreluje s barvou vyrobeného piva. Barva sladiny sledo-
vanych starych odrid je¢mene byla nizka a odpovidala svétiému typu
sladu. Sou¢asné odrldy je€mene, sladované za stejnych podminek,
vykazuji vy8Si uroven barvy sladiny kolem 3,5 j.EBC [3, 19, 20, 21,
22].

Vétsina sledovanych starych odrid poskytla ¢iré sladiny. Pouze od-
ridy Opavsky Kneifl, Mars a Slovensky Dunajsky trh mély problém
s Girosti sladiny. Pfi¢inou zakalu je pravdépodobné labilni stav bilkovin
v koloidnim roztoku sladiny. Dnes jsou pozadovany pouze odrldy po-
skytujici ¢iré sladiny. Odridy poskytujici opalizujici sladiny nebo do-
konce sladiny se zékalem jsou povazovany za odriidy nesladovnické
[28].

4 ZAVER

Sledovany sortiment starych odrid jeémene mél mirné vyssi obsah
neskrobovych polysacharidi (3-glukand a arabinoxylan(). V nesla-
dovaném zrnu byla aktivita lipoxygenasy vysoka, ale aktivita supero-
xiddismutasy byla na bézné urovni. Nékteré ze star$ich odrid vyka-
zaly vy$§i aktivitu vitaminu E.

Soubor starych odrid jeémene sklizenych v roce 2004 nesplroval
soucasné pozadavky na sladovnickou kvalitu pfedevsim v Urovni cy-
tolytického rozlusténi. Také rozlusténi Skrobu a dusikatych latek byla
u fady sledovanych starych odrdd nizka. Uroven diastatické mohut-
nosti naopak odpovidala sou¢asnym pozadavkim.

PoZadavkim kladenym na odrGdy pro vyrobu Ceského piva vyho-
véla pouze jedna odrlida (Slovensky 802). Dalsi étyfi odrady (Dia-
mant, Ekonom, Celechovicky hanécky, Slovensky Dunajsky trh) by
tyto pozadavky splnily, pokud by bylo odhlédnuto od nizké urovné cy-
tologického rozlusténi téchto odrud.

Z vysledku je zfejmy Slechtitelsky pokrok pfedevsim v oblasti roz-
lusténi Skrobu a dusikatych latek, tj. parametr(, podle kterych byly
sledované staré odrudy v dobé svého vzniku hodnoceny. Na cytoly-
tické rozlusténi nebyl v dobé Slechténi sledovanych starych odrid
kladen dlraz. Pokud by bylo realné zlepsit Slechténim cytolytické roz-
lusténi, je mozno nékteré ze zkoumanych starych odrid vyuzit ve
Slechtitelskych programech pro vyssi obsah extraktu (Rubin) Ci pro
tvorbu odrid uréenych pro vyrobu Ceského piva.

Podékovani

V publikaci byly vyuzity genetické zdroje z kolekce Zemédélského
vyzkumného ustavu Kroméfiz, s. r. o. (Agricultural Research Institute
Kromeriz, Ltd.), ktery je pfimym uc€astnikem Narodniho programu
konzervace a vyuzivani genetickych zdroja rostlin, zvifat a mikroor-
ganismua vyznamnych pro vyzivu a zemédélstvi. Biologicky material
genetickych zdrojil je€mene byl poskytnut Genovou bankou Sloven-

moves around 1.45 mPa.s in the current varieties [3, 19, 20, 21, 22].

Determination of $-glucans in wort is a more accurate method for
the prediction of time of lautering and filtration than the value of wort
viscosity. f-glucan content in wort was in most of the old studied
varieties on a level which is unacceptable today [4]. Only the variety
Slovensky 802 had 254 mg/| B-glucans in wort, i.e. content on the
level of acceptability within the registration procedure. The value of
this parameter in the other varieties ranged from 370 mg/I to 1082
mg/l, these values are unacceptably high regarding today’s require-
ments for this parameter. It is assumed that filterability depends on
B-glucan content in wort. The biggest problems are caused by
B-glucans creating gel which increases viscosity and impedes fil-
tration.

Modification and malt homogeneity is another parameter used for
the assessment of the level of cytolytic modification (the calcofluor
method). The term malt modification indicates the level of degrada-
tion of cell walls of the endosperm that form its firm skeleton. Malt
with modification values over 95 % or below 80 % can cause major
sensory changes in taste of the final product. Optimal degree of modi-
fication moves within 90-95 %. Homogeneity in malt means unifor-
mity of grain modification in a sample. Degree of malt homogeneity
should not fall under the limit of 70 % [27]. With the exception of the
varieties Mars and Slovensky 802 in which malt modification was on
the level of 80 % and 82 %, respectively, all the other old varieties
under study had lower level of modification. Lower levels of this trait
were found in the varieties Opavsky Kneifel (55 %), Ekonom (58 %),
and Sladar (59 %). Homogenita in the old studied varieties moved
within 65 %—78 %.

Senzory properties of malt

Wort colour provides basic information on the type of the analyzed
malt but it does not correlate with the color of the beer produced. Wort
color of the studied old barley varieties was low and it corresponded
with a pale malt type. The current barley varieties, malted under the
same conditions, exhibit higher level of wort color, around 3.5 EBC
units [3, 19, 20, 21, 22].

Most of the old varieties under study gave clear worts. Only the va-
rieties Opavsky Kneifl, Mars and Slovensky Dunajsky trh had prob-
lems with wort clarity. Probable cause of turbidity appears to be a labile
state of proteins in wort colloid solution. Today only the varieties pro-
viding clear worts are required. The varieties providing opalizing worts
or even worts with haze are considered non malting varieties [28].

4 CONCLUSIONS

The studied collection of the old barley varieties had moderately
higher content of non starch polysaccharides (B-glucans and arabi-
noxylans). Lipoxygenase activity in a non malted grain was high but
superoxide dismutase activity was on the average level. Some of the
older varieties exhibited higher activity of vitamin E.

Set of the old varieties harvested in 2004 did not fulfill current de-
mands for malting quality namely in the level of cytolytic modification.
Modification of starch and nitrogenous substances was low in many
of the studied old varieties as well. On the contrary, level of diastatic
power suited the current requirements.

The requirements for the varieties for the production of Czech Beer
were fulfilled only by one variety (Slovensky 802). Other four varieties
(Diamant, Ekonom, Celechovicky hanacky, Slovensky Dunajsky trh)
would fulfill these requirements if cytological modification of these va-
rieties was not considered.

The results show evident breeding progress mainly in the area of
modification of starch and nitrogenous substances, i.e. parameters
according to which the old studied varieties were assessed at the
time of their origin. Cytolytic modification was not so emphasized at
the time when these old varieties were bred. If a real possibility existed
to improve cytolytic modification by breeding, some of the varieties
might be used in breeding programs for a higher extract content
(Rubin) or for formation of varieties for Czech Beer production.
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