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Na pripravé této publikace se podileli clenové Komise
pro hodnoceni kvality odrid sladovnického jeémene pri
VUPS Ing. Tomads Pault — Malterie Soufflet Republique
Tcheque, s. r. 0., J. Silného 2997, CZ-767 01 Kroméfiz,
Mgr. Roman Novotny, Frantisek Filipek — Obchodni sla-
dovny, a. s., Vrahovicka 56, CZ-796 26 Prostéjov, Ing. Petr
Cernoch, Josef Oujezdsky — Sladovna Hodonice, a. s., €.p.
257, CZ-671 25 Hodonice, Ing. Petr Kofron — Pizensky Pra-
zdraj, a. 5., U Prazdroje 7, C2-304 97 Plzen, Ing. Petr Kwac-
zek — Pivovar Radegast, a. 5., CZ2-739 51 NoSovice, Ing.
Ivan Langer, CSc. — Selgen, a. s., Stupice, CZ-250 84 Sib-
fina, Ing. Petr Svacina — Plant Select, s. r. 0., Hrubgice,
CZ-798 21 Bedihost, Ing. Daniel Jurecka, Ing. Jifi Hart-
mann, CSe. — UKZUZ, Hroznova 2, CZ-656 06 Brno, Ing.
Marian Svorad - UKSUP, Topoléianska 488/29, SK-956 07
Velke Riprany.

1 UvoD

Ma zakladé zakona & 92/1996 Sb., o odridach, osivu
a sadbé péstovanych rostlin, ve znéni pozdéjsich Uprav (dale
jen .zakon®), je v Ceské republice kazdorocné zkouseno né-
kolik desitek odrid jarniho | ozimého jeémene za Géelem zjis-
téni jejich uZitné hodnoty. Dle § 8 odst. 4 zakona ma odrida
uzitnou hodnotu, pfedstavuje-li souhrnem svych viastnosti ve
srovnani s jinymi registrovanymi odridami alespo v nékleré
péstitelsky vyznamné casti Ceské republiky zfejmy pfinos bud
pro péstovani, nebo pro jeji vyuZiti anebo pro produkty od ni
odvozené, coz je u jeémene slad. Sladovnicka jakost je na za-
kladé poZadavku Zadatele o registraci ovéfovana u vetsiny
zkousenych odrid.

Komerénim a pivovarskym sladovnam je kaZdoroiné pred-
kladano velké mnoZstvi tabulek s Odaji o vysledcich mikro-
sladovani a nasledného rozboru sladu odrid zkouSenych pro
registraci, ale i odrid jiz registrovanych. Rychla a strucna in-
terpretace téchto vysledkd je obtiZna, protoZe je treba vzit
v lvahu vice nez dvé desitky technologickych znaki, kterymi
je sladovnicka kvalita odrid charakterizovana,

Marodnimi | mezinarodnimi organizacemi jsou vylvafeny
rizné systémy — ukazatele sladovnicke jakosti [1, 2], jejichz
cilem je pfevést ziskane udaje do citelnéjsi a srozumiteln&jsi
podoby pfedeviim pro zakladni orientaci sladafskych od-
bornikd, ale i péstiteld sladovnického jeémene, Slechtiteld aj.

1.1 Ukazatel sladovnické jakosti (USJ)

Plvodni USJ pouzivany v Ceskeé republice a ve Slovenské
republice platil od roku 1995 [3]. Od té doby se mnohé zmé-
nilo.

Zvysila se koncentrace vyrobnich kapacit pivovard a sla-
doven a pfedevsim se zvyraznil rozdil mezi poZzadavky na hod-
noty kvalitativnich parametrd sladu pro vyrobu piva ¢eskeho
typu a pro slad vyvazeny do zahraniCi. Pribyly tez nove po-
Znatky v oblasti vyzkumu surovin a piva.

Z téchto i dalsich divodd bylo rozhodnuto, Ze bude plvodni
USJ upraven. K dpravé doslo na zasedani Komise pro hod-
noceni kvality odrid sladovnického jeémene pii VUPS, a. s.
21. bfezna 2002 v Brné.

2 MATERIAL A METODY
2.1 Hodnocené znaky
Vybér hodnocenych znakl pro USJ byl proveden pivovar-
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Hodonice, a. s., ¢.p. 257, C2-671 25 Hodonice, Ing. Petr
Kofrofi — Plzerisky Prazdroj, a. s., U Prazdroje 7, C2-304
97 Pizen, Ing. Petr Kwaczek — Pivovar Radegast, a. 5., CZ-
739 51 Nosovice, Ing. Ivan Langer, CSc. — Selgen, a. s.,
Stupice, C2-250 84 Sibfina, Ing. Petr Svacina — Plant Se-
lect, s. r. 0., Hrubdice, CZ-798 21 Bedihosf, Ing. Daniel Ju-
recka, Ing. Jifi Hartmann, CSc. - UKZUZ, Hroznova 2, CZ-
656 06 Brno, Ing. Marian Svorad — UKSUP, Topoléianska
488/29, SK-956 07 Velke Ripnany.

1 INTRODUCTION

Based on the Act No. 92/1986 Coll. on varieties, seeds and
planting material in wording of later amendments (hereinafter
referred to as Act") each year a few tens of varielies of spring
and winter barley are tested in the Czech Republic with the
purpose to find out their utility value. Pursuant to § 8 clause
4 of the Act a variety has a utility value if it represents by a set
of its characteristic features in comparison with other registe-
red varieties at least in some important growing area of the
Czech Republic an apparent contribution either to growing or
to its utilization or to products derived from it, which is malt at
barley. Malting quality is, based on the applicant’s registration
requirement, checked al majority of tested varieties.

Each year commercial and brewing malt houses are sub-
mitted a great number of charts with data on micromalting and
subsequent malt analyses of varieties tested for registration
but also of varieties already registered. Fast and brief inter-
pretation of these results is difficult as more than twenty tech-
nological parameters characterising malting quality of a vari-
ety must be taken into consideration,

Mational as well as international organizations create vari-
ous systems — malting gquality indexes [1, 2], the aim of which
is to transfer obtained data into clearer and more compre-
hensible form mainly for the basic orientation of malting ex-
perts and malting barley growers and breeders.

1.1 Malting Quality Index (MQl)

MQI originally used in the Czech Republic and the Slovak
Republic was valid from the year 1995 [3]. Much has been
changed since,

Production capacity concentration of breweries and malt
houses has been increased and first of all the difference bet-
ween requirements on qualitative parameter values for pro-
duction of Czech type beer and for malt exported abroad was
sharpened,

From these but other reasons as well, it was decided to ad-
just the original MQI. Adjustment was made on the session of
the Committee for Quality Evaluation of Malting Barely Varie-
ties at RIBM, PLC on March 21st, 2002 in Brno.

2 MATERIAL AND METHODS
2.1 Evaluated Parameters
Selection of evaluated parameters for MQI was carried out
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skymi a sladaiskymi odborniky z Ceské republiky a ze Slo-
venské republiky v roce 1995 [3].

K hodnocenym parametrim patfi: obsah dusikatych latek
(bilkovin) v zrnu jeémene, extrakt v susiné sladu, relativni ex-
trakt pfi 45 °C, Kolbachovo &islo, diastaticka mohutnost, do-
sazitelny stuperi prokva$eni, friabilita sladu a obsah [3-glukant
ve sladiné.

2.2 Stanoveni vah a limitnich hodnot

Vahy hodnocenych znakd a rovnéz tak jejich limitni hod-
noty byly stanoveny subjektivné na zakladé zkusenosti a po-
Zadavku pritomnych zastupcl sladoven a pivovarl (fab. 1).
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by brewing and malting experts from the CR and SR in the
year 1995 [3].

To evaluated parameters we range: protein content in bar-
ley grain,extract yield in d.m., relative extract at 45 °C, Kol-
bach index, diastatic power, apparent final attenuation, malt
friability and B-glucan content in wort.

2.2 Determination of Weights and Limit Values

Weights and limit values of evaluated parameters were
determined subjectively based on experience and require-
ments of present malt houses and breweries’ representati-
ves (tab. 1).

Tab. 1 Limitni hodnoty a vahy kvalitativnich znak( / Limit values and weights of qualitative parameters

Neprijatelna hranice Optimalni hranice Koeficienty regresnich rovnic Véha
Unacceptable limit Optimal limit Regression equation coefficients Weight
1 9 a b W
NLb/ Pb 9,5 10,2 -107,57 11,43 0,01
NLb / Pb 11,7 11,0 134,71 -11,43
E/E 81,5 83,0 -433,67 5,33 0,30
RE45 / VZ45 35,0 40,0 -55,00 1,60 0,20
RE45 / VZ45 53,0 48,0 85,80 -1,60
K/ K 40,0 42,0 -159,00 4,00 0,10
K/ K 53,0 48,0 85,80 -1,60
DM / DP 220 300 -21,00 0,10 0,10
DSP / FA 79,0 82,0 -209,67 2,67 0,10
EiE 79,0 86,0 -89,29 1,14 0,10
BGw / BGw 250 100 14,33 -0,05 0,10
Soucet vah / Sum of weights 1,01

Vysvétlivky / Abbreviations:
NLb / Pb — bilkoviny v zrnu jeémene / grain protein content
E / E — extrakt v susiné sladu / extract yield d.m.
RE45 | V.Z45 — relativni extrakt pfi 45 °C / relative extract at 45 °C
K/ K — Kolbachovo Eislo / Kolbach index
DM / DP — diastaticka mohutnost / diastatic power
DSP / FA — dosazitelny stupen prokvaseni / apparent final attenuation
F | F—friabilita / friability
BGw / BGw — Obsah B-glukant ve sladiné / S-glucan in wort

2.3 Vypocet bodového hodnoceni pro jednotlivé

znaky

Pouziva se devitibodova stupnice, kde 9 bodl znaéi nej-
lepSi urovenl znaku, 1 bod potom uroven znaku nepfijatel-
nou.

Prepocet absolutnich hodnot znak( na bodové hodnoceni
se provadi pomoci linearni regresni rovnice

y=a+bx

kde a a b jsou koeficienty (tab. 1), x je absolutni hodnota
daného znaku.

a=1-b.NH
b = (9-1)/(OH - NH)

kde OH je optimalni hranice a NH je nepfijatelnad hranice
absolutnich hodnot daného znaku. U nékterych znakl (obsah
dusikatych latek v zrnu je€mene, relativni extrakt pfi
45 °C a Kolbachovo ¢&islo) je stanoveno optimalni rozmezi,
které se hodnoti 9 body. Absolutni hodnoty téchto znakul nizsi
nebo vy$si nez optimum maji bodové hodnoceni nizsi nez 9
bodu. U téchto znakl se tedy pro pfepocet na body pouzivaji
dvé rovnice (jedna pro suboptimalni hodnoty, druha pro su-
peroptimalni hodnoty).

2.4 Vypocet ukazatele sladovnické jakosti

Vypocet USJ vychazi z modifikace tzv. ,superiority mea-
sure” [4]. Tento systém je snadno modifikovatelny a umozZznuje
po pfedchozi dohodé zménit pocéet sledovanych znak( nebo
zaménit sledované znaky jinymi.

2.3 Calculation of Point Evaluation for Individual
Parameters
Nine-point scale has been used where 9 points mark the
best parameter level, 1 point then non-acceptable parameter
level.
Absolute parameter value conversion to point evaluation is
carried out using linear regression equation

y=a+ bx

where a and b are coefficients (tab. 1), x is absolute value
of the given parameter.

a=1-b.NH
b = (9-1)/(OH — NH)

where OH is optimal limit and NH is non-acceptable limit
of absolute values of the given parameter. At some parame-
ters (protein content in barley grain, relative extract at
45 °C and Kolbach index) optimal range is determined. It is
assessed with 9 points. Absolute values of these parameters
lower or higher than optimum have point evaluation lower than
9 points. It means that two equations are used for point con-
version at these parameters (one for sub-optimal values, the
other for super-optimal values).

2.4 Malting Quality Index Calculation

Malting Quality Index calculation results from modification
of so-called ,superiority measure” [4]. This system can easily
be modified and it enables after foregoing agreement to
change a number of observed parameters or to exchange the
observed parameters by others.
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Z bodovych hodnot jednotlivych znaku sladovnicke jakosti
se USJ pro danou odridu j vypodte:

USJ,=9- VP,

kde
P, =X(B, - 9PW,/ ZW,

kde B; = bodové hodnoceni itého znaku j-té odridy,

W, = vaha i-tého znaku.

USJ nabyva hodnot od 1 (nejhorsi, nepfijatelna) do 9 (nej-
lepsi, optimalni). Protoze se v podstaté jedna o vazeny pru-
mér étverch odchylek bodovych hodnoceni jednotlivych znaku
od maximalni hodnoty 9, jsou zvyhodnény genotypy vyrov-
nané v jednotlivych znacich sladovnické kvality. Tedy odrtda,
ktera ve véech znacich obdrzela bodové hodnoceni 8, ma
vy$$i hodnotu USJ neZ napf. odrida, ktera dosahla u extraktu
ve sladu 7 bodu, u relativniho extraktu 9 bodu, u Kolbachova
¢isla 7 bodu, u diastatické mohutnosti 9 bodd a u vSech ostat-
nich znakd 8 bodu, ac¢koliv prosty primér i vazeny pramér
obou odrud jsou stejné (8).

3 VYSLEDKY A DISKUSE
3.1 Vybér znaku kvality
Kazdoro¢né je stanovovana fada znaku, které maji pfimy
nebo nepfimy dopad na vyuziti nové odridy ve sladovné. Uée-
lem ukazatele sladovnické jakosti neni shrnout vSechna do-
sazena data do jednoho &isla, ale ramcové zméfit rozdily
v kvalité mezi odrtidami.
Do systému by tedy nemél byt zafazen znak, ktery je v ko-
relaci s jinym znakem, protoze jiZ nepfispiva ke zvySeni ob-
sahu informace. Zaroveri by mély byt vylou¢eny znaky, jejichz
hlavni zdroj variability nespociva v genetickém faktoru, v od-
ridé [5].
V ramci Evropské pivovarské konvence (EBC) byla o tomto
problému vedena dlouha diskuse. V roce 1987 [1] byly do in-
dexu kvality sladu zafazeny nasledujici znaky (v zavorce jsou
uvedeny vahy znaku): extrakt (0,45), viskozita (0,25), dosaZi-
telny stupen prokvaseni (0,15), Kolbachovo ¢islo (0,10) a di-
astaticka mohutnost (0,05).
Na zasedani Komise pro jeémen a slad pfi EBC [6] byla
shrnuta dosavadni diskuse. Index kvality sladu mél veést k:
—uréeni kvality na zakladé malého mikrosladovaného
vzorku,

— vyjadfeni sladovnické kvality indexem ziskanym z malého
pocttu technologickych znaki,

— zavedeni novych test kvality s pfihlédnutim k budoucim po-
trebam prumysiu.

Indexem kvality EBC méla byt hodnocena o¢ekavana hod-
nota sladu, vyrobeného z odridové ¢istych vzorkl je€mene.
Nakonec vsak bylo zavedeni indexu kvality sladu odloZeno
a odrudy v pokusech EBC nejsou timto systémem hodnoceny.

Vétsina statl se sladarskou tradici a silnym sladovnickym
a pivovarskym prumyslem méa své riizné propracované
systémy hodnoceni technologické kvality novych odrid je¢-
mene. V soudasné dobé ma asi nejpropracovanéjsi systém
Francie.

Ve Francii hodnoti odridy z hlediska technologické kva-
lity vicestupriovym systémem. V prvnim stupni jsou odrtdy
hodnoceny podle systému navrzeného EBC (v zavorce uve-
dena vaha znaku): extrakt (45 %), Kolbachovo &islo (10 %),
viskozita sladiny (25 %), diastaticka mohutnost (5 %) a do-
sazitelny stupen prokvaseni (15 %). Bodové hodnoceni je
novym odridam pfidéleno na zakladé srovnani s kontrol-
nimi odriidami, které obdrzi hodnoceni 5. Nové odridy, které
obdrzi 6 a vice bodu, jsou povazovany za sladovnické a jsou
podrobeny dal$im dopliujicim zkouskam. Dopliujici znaky
vychazeji z potieb zpracovatelského primyslu: vytézek ex-
traktu, zcukfeni, filtrovatelnost, fermentabilita, koloidni
stabilita a stabilita pény. Odradam je pfidélen na zakladé
t&chto rozborl index funkéni kvality. Odriidy s bodovym hod-
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Calculation of MQlI for the given variety ,j*from individual
parameters of malting quality:

MQI; = 9— \f‘P,-

where

P, =X(B; ~ 9FW/IW,
where

B, = point evaluation of i-th parameter of j-th variety,

W, = weight of i-th parameter

MQI acquires values from ,1“ (worst, non-acceptable) to ,9“
(best, optimal).

As weighed average of squares of variations of individual
parameter point evaluation from the maximal value ,9" is ma-
inly regarded, genotypes even in individual malting quality pa-
rameters are in advantage. It means that a variety receiving
in all parameters point evaluation ,8“ has a higher MQI value
than for example a variety that achieved at malt extract 7 po-
ints, at relative extract 9 points, at Kolbach index 7 points, at
diastatic power 9 points and at all the other parameters 8 po-
ints although simple average as well as weighed average of
both varieties is the same.

3 RESULTS AND DISCUSSION
3.1 Selection of Quality Parameters

Each year number of parameters is determined that have
direct or indirect impact on new variety utilization in a malt
house. The purpose of Malting Quality Index is not to sum up
achieved data into one number but to measure generally qua-
lity differences among varieties.

A parameter in correlation with another one should not be
included into the system as it does not increase the content
of information. At the same time, parameters, the main varia-
bility source of which does not lie in a genetic factor, in a va-
riety, should be eliminated [5].

There was a long discussion about this problem within the
European Brewing Convention (EBC). In the year 1987 [1] the
following parameters were included into the malting quality in-
dex, (figures in brackets give weights of parameters): extract
(0,45), viscosity (0,25), apparent final attenuation (0,15), Kol-
bach index (0,10) and diastatic power (0,05).

Committee for Barley and Malt at EBC [6] summarised pre-
sent discussion. Malting Quality Index should have led to:

— Quality determination based on a small micromalted sample.

— Malting quality determination using the quality index obtai-
ned from a small number of technological parameters.

— Implementation of new quality tests with respect to future
needs of industry.

EBC quality index should have evaluated expected value
of malt, produced from barley samples of pure varieties. In the
end, however, malt quality index implementation was postpo-
ned and varieties in EBC trials are not evaluated according to
this system.

Majority of states with malting tradition and with strong mal-
ting and brewing industries have their own different evaluation
systems of technological quality of new barley varieties. At pre-
sent it is perhaps France that has the most elaborated system.

In France varieties from the aspect of technological quality
are assessed in a multistage system. In the first stage varie-
ties are assessed according to the system designed by EBC
(parameter weight is given in the bracket): extract (45 %), Kol-
bach index (10 %), viscosity of wort (25 %), diastatic power
(5 %) and apparent final attenuation (15 %). New varieties are
assigned point evaluation based on comparison with control
varieties which receive point',5“. New varieties receiving ,6"
and more points are regarded as malting and are subjected
to further supplementary tests. Supplementary parameters re-
sult from needs of manufacturing industry: extract yield, sac-
charification, filterability, fermentability, colloid stability and
foam stability. Following these analyses varieties are assigned
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nocenim 6 a vice jsou dale zkoumany v poloprovoznich tes-
tech [7].

Hodnoceni sladovnické kvality pomoci bodového systému
je pouzivano napfiklad pfi popisu odrid v Rakousku [8]. Jed-
notlivé znaky jsou hodnoceny body 1 (nejlepsi) az 9 (nejhorsi)
a vSechny tyto znaky jsou v tabulkach uvadény. Hodnoceny
jsou nasledujici kvalitativni znaky sladu: obsah extraktu, roz-
dil extraktt v jemném a hrubém mieti, dosazitelny stupen pro-
kvaseni, rozpustny dusik, Kolbachovo &islo, diastaticka mo-
hutnost, relativni extrakt pfi 45 °C, friabilita, sklovitost a ztrata
sladovanim.

Némecky Bundessortenamt hodnoti obsah dusikatych Ia-
tek, ztraty pfi sladovani, extrakt, friabilitu, obsah rozpustného
dusiku, relativni extrakt, dosazitelny stuper prokvaseni a vis-
kozitu sladiny. Pomoci kontrolni odridy dostane hodnocena
odruda v kazdém sledovaném znaku urcity bod v ramci devi-
tibodové stupnice [9].

Stejné technologické znaky jako u nas jsou hodnoceny
v publikaci Versuchs- und Lehranstalt flir Brauerei Berlin. Ta-
bulky uvadéji absolutni hodnoty nebo vyjadiuji troven znaku
pomoci kladnych nebo zapornych znamének [10].

3.2 Kvalitativni znaky hodnocené v Ceské republice
a ve Slovenskeé republice

Pfi vybé&ru hodnocenych znakii v Ceské republice a ve Slo-
venskeé republice byla dana pfednost potfebam zpracovatel-
skeho primyslu a nebyly zcela zohlednény poZadavky uve-
dené vyse (druhy odstavec bodu 3.1).

Obsah dusikatych latek v zrnu jeémene je velmi vyrazné
ovlivitovan agroekologickymi podminkami péstovani jeémene
a jeho Uroven koreluje s hodnotou Kolbachova éisla. Uelem
zarazeni bylo zdUraznit jeho vyznam pro vSechny ostatni tech-
nologické znaky. Vzhledem k tomu, Ze pro stanoveni slado-
vnické kvality jsou vybirany pokusy z lokalit, kde se obsah du-
sikatych latek v zrnu jeémene blizi optimu a vzhledem k tomu,
Ze je tomuto znaku pfidélena maléa vaha, nehraje pfi celko-
vém hodnoceni vyznamnéjsi roli.

Extrakt v sudiné sladu je vzhledem k jeho vyznamu jisté
zafazen do vSech podobnych systému.

Naproti tomu relativni extrakt pfi 45 °C md svij vyznam pie-
devsim ve stifedni Evropé.

Kolbachovo Cislo charakterizuje proteolyticke rozlusténia je
zahrnuto ve vétSiné podobnych systému. Uzce koreluje s ob-
sahem rozpustného dusiku ve sladu.

Do systému ukazatele sladovnické jakosti byla zafazena
diastaticka mohutnost, charakterizujici amylolytické rozlus-
téni. Tento znak sice koreluje s obsahem dusiku v zrnu jec-
mene, ale vy$e uvedené omezeni kolisani obsahu dusikatych
latek v jeémeni dovolilo tento znak zaradit.

DosaZzitelny stupen prokvaseni vypovida o celkové kvalité
slozeni sladiny. Bohuzel tento znak nekoreluje s fermentabili-
tou.

Friabilita a obsah B-glukant ve sladiné charakterizuji tro-
vefl cytolytického rozlusténi. Vzhledem k tomu, Ze jsou ¢asto
sledovanymi znaky v odbératelsko-dodavatelskych vztazich,
byly do systému zarazeny oba.

3.3 Priklad vypoctu USJ

Analytické hodnoty hypotetickych odriid A, B a jim odpovi-
dajici bodova hodnoceni jednotlivych znakl jakosti jsou uve-
deny v tab. 2.

Tab. 2 Priklad / Example
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functional quality index. Varieties with point evaluation ,6" and
more are then examined in pilot-plant experiments [7].
Malting quality evaluation with the help of point system is
used for example at variety description for example in Austria
[8]. Individual parameters are evaluated with points ,1“ (best)
to 9" (worst) and all these parameters are presented in tab-
les. Following quality malt parameters are evaluated: extract
content, extract difference of malt, apparent final attenuation,
soluble nitrogen, Kolbach index, diastatic power, relative ex-
tract at 45 °C, friability, glassiness and malting losses.
German Bundessortenamt evaluates protein content, malting
losses, extract, friability, soluble nitrogen content, relative extract,
apparent final attenuation and viscosity of wort. With the help of
a control variety each assessed variety is assigned at each fol-
lowed parameter a certain point within a nine-point scale [9].
The same technological parameters as in our country are
evaluated in a study Versuchs- und Lehranstalt fiir Brauerei
Berlin. In tables absolute values are presented or level of pa-
rameters is expressed using positive or negative marks [10].

3.2 Qualitative Parameters Evaluated in the Czech
Republic and in the Slovak Republic

When selecting evaluated parameters in the CR and the
SR, needs of manufacturing industry were preferred and the
above-mentioned requirements were not fully reflected (the
second paragraph of the clause 3.1).

Protein content in a barley grain is significantly influen-
ced by agro-ecological conditions of barley growing and its
level correlates with the value of Kolbach index. The purpose
of its enlistment was to emphasize its significance for all the
other technological parameters. Regarding the fact that for
malting quality determination trials from localities are cho-
sen where protein content in a barley grain nears optimum
and regarding the fact that small weight is assigned to this
parameter, it does not play a more significant role at overall
assessment.

Extract yield d.m. is with regard to its significance definitely
included in all similar systems.

On the contrary, relative extract at 45°C is important ma-
inly in central Europe.

Kolbach index characterizes proteolytic modification and it
is included in majority of similar systems. It is in a narrow cor-
relation with soluble nitrogen content in malt.

Diastatic power was included into the system of malting
quality, it characterizes amylolytic modification. Though this
parameter correlates with protein content in a barley grain,
the above-mentioned limitation of protein content fluctuation
in barley enabled to include this parameter.

Apparent final attenuation informs about the total quality of
wort composition. Unfortunately this parameter does not cor-
relate with fermentability.

Friability and B-glucan content in wort characterise the le-
vel of cytolytic modification.

Regarding the fact that they are often the followed para-
meters in supplier-consumer relations, both of them were en-
listed into the system.

3.3 Example of MQl calculation

Analytical values of hypothetical varieties A, B and to them
corresponding point evaluation of individual quality parame-
ters are presented in tab. 2.

USJ| NLb | E |RE4S| K DM |DSP| F | BGw | NLb E |RE45| K DM | DSP F | BGw
Pi Mal Pb E | V45| K DP = BGw | Pb E VZ45 K DP FA F | BGw
001|030 020 | 010 | 010 | 010 | 0410 | 0,10 | 0,01 | 0,30 | 0,20 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10
0-64 [9-1| (% | (%] | [%] | (%] | [.WK] %] | mom|o-1[9-1]9-1[9-1[9-1]9-1]9-1|9-1

Nazev | Name
Odriida A / Variety A|30,05149 | 352 | 11,7 | 82,1 | 36,0 | 41,0 | 280 | 808 | 80 258 | 1,00 | 420 | 260 | 500 | 7,00 | 580 | 1,80 ( 1,00
Odriida B/ Variety B| 1,99541 | 759 | 109 | 827 | 33,0 | 415 | 372 | 817 | 85 127 | 9,00 | 740| 740 | 7,00 | 9,00 | 820 | 820 | 7,56
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Vypoc&et USJ na prikladu odrady A" MOI calculation for the example of variety A"

P, =(9- 1,00F *0,01 = 0,64000 P, =(9~-1.00F *0.01 =  0.64000
+(9-4,20F *0,30=  6,91200 +(9—-4.20F *0.30 = 6.91200
+(9-260F *0,20=  8,19200 +(9—-2.60F *0.20 = 8.19200
+ (9- 5,00F * 0,10 = 1,60000 +(9—-5.00F *0.10 = 1.60000
+(9- 7,00F *0,10 = 0,40000 +(9—7.00F *0.10 = 0.40000
+(9-5,80F *0,10 = 1,02400 +(9—5.80F *0.10 = 1.02400
+(9-1,80F *0,10=  5,18400 +(9—-1.80F *0.10 = 5.18400
+(9- 1,00 *0,10=  6,40000 +(9—-1.00F *0.10 = 6.40000

Soucet = 30,35200 Total = 30.35200

P, = 30,35200/1,01 = 30,05149 P, = 30.35200/1.01 = 30.05149

USJ, = 9 V30,05149 = 9 5,48192 = 3,52 MQl, = 9- V30.05149 = 9— 5.48192 = 3.52

Vypocet USJ na prikladu odrady B*: MQI calculation for the example of variety .B":

Pg =(9-9,00F 0,01 = 0,00000 Pg =(9-9.00F *0.01 = 0.00000
+(9-7,40F *0,30=  0,76800 +(9— 7.40F * 0.30 = 0.76800
+(9—-740F *020=  0,51200 +(9- 7.40F * 0.20 = 0.51200
+(9—-7,00F *0,10=  0,40000 +(9-7.00F *0.10 = 0.40000
+(9-9,00F *0,10=  0,00000 +(9—-9.00F *0.10 = 0.00000
+ (9—8,20F " 0,10 = 0,06400 +(9—-8.20F "0.10 = 0.06400
+(9-8,20F *0,10=  0,06400 +(9—8.20F *0.10 = 0.06400
+(9-756F *0,10= 0,20736 +(9-7.56F *0.10 = 0.20736

Soucet=_ 2,01536 total = 2.01536

Ps = 2,01536/1,01 = 1,99541 P = 2.01536/1.01 = 1.99541

USJg = 9 - V1,99541 = 7,59 MQIg = 9— V1.99541 = 7.59

Zména zavedena timto systémem se projevila snizenim bo- Change introduced by this system showed itself by redu-

dového hodnoceni jiz registrovanych odrad pfiblizné o 1 bod cing point evaluation of already registered varieties approxi-
(tab. 3). Ukazatel sladovnické jakosti bude uvadén zaokrou- mately by 1 point (tab. 3). Malting quality index will be pre-
hleny na celé Cislo. sented in round numbers.

Tab. 3 Ukazatel sladovnické jakosti / Malting Quality Index

VUPS, a.s., Sladafsky tstav v Brné / RIBM, Malting Institute Brno Ceska republika / Czech Republic
Znak USJ | NLb B RE45 K DM  DSP F BGw | NLb E RE45 K DM DSP F BGw
Parameters Mmal| Pb E VZ45 K DP FA F BGw | Pb = VZz45 K DP FA F  BGw
Véha znaku / 001 030 020 o010 010 010 0,10 010 001 0307 0200 010 010 07107 010 010
Weigh of parameters | 9-1| (%]  [%]  [%] [%] [WK] [%] [%) [mgh|9-1 9-1 9-1 9-1 9-1 9-1 9-1 9-1
Odrtida / Variety
Nazev [ Name Primérné hodnoty ze skliziiovych roénikli / Mean from harvest 1998-2001
Akeent R e L o IR Ll B b e 227°| 543 1,000 900 900 900 820 207 221
Maridol 4 | 115 820 369 434 280 791 B84 210 | 336 343 409 900 69 1,38 636 315
Amulet 4 | 118 819 370 449 372 811 78 173 | 529 327 427 900 900 672 100 5,0
Tolar 4 [ 110 816 3L 432 47 819 84 162 | 893 167 438 900 900 883 686 569
Scarlett 5 | 110 87 418 441 345 818 75 290 | 8,71 23 900 9000 90D  B3F 1,00 1,00
Annabell 5 | 104 820 382 472 259 823 91 88 | 900 340 617 900 48 900 900 9,00
Madonna 6 | 108 820 38,7 464 361 82,3 84 170 | 900 380 694 900 900 900 714 528
Madeira 6 | 11,1 823 406 454 608 828 81 193 | 743 543 900 900 900 900 336 4,06
Sabel 6 | 11,0 820 402 457 389 828 86 148 | 879 373 900 9,00 9,00 900 88 646
Forum 6 | 108 824 385 456 401 824 86 193 | 900 583 665 900 900 900 886 4,03
Kompakt 7| 108 @825 435 478 333 811 87 116 | 900 620 900 9,00 900 648 900 814
Olbram 7 | 114 827 423 469 292 B4 85 165 | 393 733 900 900 819 750 807 551
Jersey 8 |103 827 449 492 354 826 89 136 | 900 747 9,00 703 900 900 900 7,09
Nordus 8 | 113 829 433 494 355 81,1 87 95 | 600 830 900 673 900 657 900 9,00
Primérné hodnoty ze skliziiovych roénikd/ Mean from harvest 1999-2001
Akeent 4 5L Blia bl 459 364 815 81 199 | 386 1,00 900 900 900 7N 367 370
Amulet - 114 818 375 451 380 807 78 148 | 481 260 495 900 900 551 119 6,42
Tolar 4 | 110 814 375 432 422 819 85 139 | 852 100 507 900 900 88 833 690
Maridol “ 115 819 377 439 286 792 85 173/ 338 313 536 900 760 147 824 512
Annabell ] 105 816 377 460 268 820 91 81 | 900 1,7 533 900 578 900 900 9,00
Scarlett 5 | 111 825 420 438 359 818 76 265 776 611 9,00 900 900 85 1,00 1,00
Philadelphia 5 108 818 377 443 326 B20 87 137 | 900 28 531 900 900 893 900 7,00
Sabel 6 10 81,9 400 453 398 825 @& 130 | 900 287 900 900 900 900 900 740
Madonna 6 109 821 389 462 376 823 86 147 | 900 393 731 900 900 900 871 65
Kompakt 6 109 821 440 473 352 B09 B8 97 | 900 411 900 900 900 593 H500 9,00
Forum 6 109 823 390 456 420 822 87 167 | 9,00 500 740 900 900 900 900 543
Madeira 6 112 823 410 455 371 829 83 157°| 690 527 900 900 900 900 557 59
Saloon 7 | 105 @823 450 467 349 819 &3 119 | 9,00 527 900+ 900 900 882 576 798
Prestige 7 (109 823 490 455 416 828 86 104 | 900 513 740 900 900 900 881 879
Nordus 7 P s R R e ey S L R 91 | 529 736 900 692 900 564 900 900
Jersey 8 | 104 826 451 490 3N 826 91 120 | 900 664 900 747 900 900 900 796
Malz 8 | 108 833 407 459 308 813 86 172 | 900 900 900 900 900 709 900 516
Olbram 8 115 828 429 472 308 813 86 146 | 367 807 900 900 900 7N 9,00 6,54
Diplom 8 | 109 826 427 483 308 823 86 113 | 900 687 900 845 900 900 900 831
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3.4 Dalsi ustanoveni
Komise pro hodnoceni kvality odrid sladovnického jec-
mene pfi VUPS, a. s. se dale dohodla na nasledujicim:

— Pred pfedanim podklad( o odrudach konéicich registracni
fizeni pro UKZUZ svola kazdoroéné VUPS, a. s. Komisi pro
hodnoceni kvality sladovnického je¢mene pfii VUPS, a. s.,
slozenou ze zastupcl zpracovatelského primyslu. Na jed-
nani komise budou pozvani zastupci UKZUZ, Slechtiteld
a semenarl. Komise zhodnoti vysledky dosazené odradami
v technologickych zkouskach ve VUPS, a. s. a rozhodne,
které odridy budou z jejiho pohledu predstavovat svymi
technologickymi (kvalitativnimi) vlastnostmi ve srovnani s ji-
nymi jiz registrovanymi odrtidami zfejmy pfinos pro jejich
vyuziti v ceském pivovarsko-sladarském prumyslu. Komise
pfi svém hodnoceni pfihlédne i ke znakim, které nejsou
souc¢asti USJ. VUPS, a. s. zapracuije toto stanovisko ve vy-
jadfeni pro UKZUZ.

— Komise zaroven posoudi i vysledky technologickych zkou-
Sek odrld v prvnim a ve druhém roce registraénich zkou-
Sek.

— Odrudy, které dosahnou v ramci USJ hodnoty 3,99 bodl
a méné, budou oznaceny pro ucely registraéniho fizeni jako
odridy nesladovnické, pokud nerozhodne Komise pro hod-
nocenf kvality sladovnického je¢émene pfi VUPS, a. s. jinak.

— Pro vypoéet USJ nebude nadale pouzivano relativniho srov-
nani dosazenych hodnot odrdy viéi praméru hodnot stan-
dardnich odrid.

— Novy systém se bude pouzivat poc¢inaje sklizni 2002, to vsak
nebrani UKZUZ v Brné pouzit vysledky nového vypoétu USJ
pro jiz registrované odrtdy v jeho publikacich.

4 ZAVER

Predlozeny systém hodnoceni sladovnické kvality odrid
je€mene navazuje na jiz pouzivany systém ,Ukazatele slado-
vnické jakosti“. Zména byla vyvolana jednak rozdilnymi nazory
na kvalitu sladu pro ¢eské pivovary a na kvalitu sladu pro vy-
voz, jednak novymi poznatky v oblasti vyzkumu surovin a piva.
Postup vypoétu USJ se neméni. Upravuji se pfedevsim né-
ktere limitni hodnoty a vahy hodnocenych znaku. Nova Gprava
dale umoziiuje rozhodnutim Komise pro hodnoceni kvality od-
rud sladovnického je¢mene pfi VUPS, a. s. korigovat vysledky
dosaZené pomoci USJ a zohlednit pfitom nékteré viastnosti
odrid nehodnocené v ramci systému, ale pfinasejici v daném
znaku lepsi uzitnou hodnotu nez ma jiz stavajici sortiment re-
gistrovanych odrud. Systém bude pouZivan pocinaje sklizrio-
vym roénikem 2002.

Lektorovala Doc. Ing. J. Ehrenbergerova
Preklad Mgr. Vladimira Novakova
Do redakce doslo 26. 4. 2002
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3.4 Further Provisions
Committee for Quality Evaluation of Malting Barley Varie-
ties at RIBM, PLC decided on the following:

— Annually, before materials about varieties completing re-
gistration procedure are submitted to CISTA, RIBM, PLC will
summon the Committee for Quality Evaluation of Malting
Barley Varieties composed of manufacturing CISTA industry
representatives. Representatives of CISTA, breeders and
seed growers will be invited to the session. The Committee
will assess results achieved by varieties in technological
trials at RIBM, PLC and will decide which varieties from its
point of view will represent by their technological (qualita-
tive) characteristic features in comparison with other alre-
ady registered varieties an evident contribution for their uti-
lization in the Czech brewing and malting industries. At
evaluation the Committee will take into consideration also
parameters which are not the part of MQI, RIBM, PLC will
include this standpoint into the statement for CISTA. At the
same time the Committee will review results of technologi-
cal tests of varieties in the second and the third years of re-
gistration tests.

— Varieties achieving within MQI the value of 3,99 points and
less will be indicated for registration procedure purposes as
non-malting varieties unless the Committee for Quality Eva-
luation of Malting Barley Varieties at RIBM, PLC decides ot-
herwise.

— Relative comparison of achieved values of a variety towards
the average of standard variety values will not be further
used for MQI calculation.

— New system will be applied beginning with the harvest 2002,
this, however, does not prevent CISTA in Brno from using
results of new MQI calculation for varieties already registe-
red in its publications.

4 CONCLUSION

Presented system of barley malting quality evaluation con-
tinues in already used system of ,Malting Quality Index".
Change has resulted from different opinions on the quality of
malt for Czech breweries and on the quality of malt for export,
and from new knowledge in the research area of beer and raw
materials. MQI calculation procedure remains the same. Some
limit values and weights of evaluated parameters are amen-
ded. New amendment further enables based on the decision
of the Committee for Quality Evaluation of Malting Barley Va-
rieties at RIBM, PLC to revise results achieved with the help
of MQI and at the same time reflects some features that are
not assessed in this system scope but that bring at the given
parameter better utility value than the current assortment of
registered varieties does. For the first time this system will be
used for harvest year 2002.
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Psota, V. — Kosar, K.: Ukazatel sladovnické jakosti. Kvasny Prum.
48, 2002, ¢. 6. s. 142-148,

Na zakladé pozadavku ceskych vyrobct sladu a piva byl upraven
systém hodnoceni technologické kvality odrid sladovnického jed-
mene. Bylo dohodnuto, Ze v ramci ukazatele sladovnické kvality bu-
dou i nadale hodnoceny: obsah dusikatych latek (bilkovin) v zrnu jec-
mene, extrakt v susiné sladu, relativni extrakt pfi 45 °C, Kolbachovo
Cislo, diastaticka mohutnost, dosazitelny stupen prokvaseni, friabilita
sladu a obsah B-glukani ve sladiné. Vahy hodnocenych znaku a rov-
néz tak limitni (optimalni a nepfijatelné) hodnoty (hranice) byly
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stanoveny subjektivné na zakladé zkuSenosti a pozadavk( zastupct
Geskych sladoven a pivovart. Bodova hodnota kazdéeho jednotliveho
znaku se vypoéte pomoci regresnich rovnic a celkova hodnota ukaza-
tele sladovnické kvality modifikovanou metodou ,superiority measure".

Psota, V. — Kosat, K.: Malting quality index. Kvasny Prum. 48, 2002,
No. 6, p. 142-148.

Based on demands of Czech beer and malt producers the evalu-
ation system of malting barley variety technological quality was amen-
ded. It was agreed that in the scope of the malting quality index furt-
her parameters would be evaluated in future: protein content in
a barley grain, extract yield in d. m., relative extract at 45 °C, Kolbach
index, diastatic power, apparent final attenuation, friability of malt and
B-glucan content in wort. Weights of evaluated parameters and limit
values (optimal and non-acceptable) as well (limits) were determined
subjectively based on experience and requirements of Czech malt
houses and breweries’ representatives. Point value of each individual
parameter is calculated with the help of regression equations and the
total value of malting quality results from modification of so-called , su-
periority measure®.

Psota, V. — Kosai, K.: Indikator der Malzereiqualitat. Kvasny Prum.
48, 2002, Nr. 6, S. 142-148.

Aufgrund der Forderungen der tschechischen Malz- und Bierpro-
duzenten wurde das System der Beurteilung der technologischen Qu-
alitat der Braugerstensorten modifiziert. Es wurde vereinbart, dass
im Rahmen des Malzereiqualitat-Indikatore auch weiterhin die fol-
genden Kriterien enthalten werden: Gehalt der stickstoffhaltigen Sub-
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stanzen (Eiweiss-stoffe) im Gerstenkorn, Extrakt in der Malztrocken-
substanz, relativer Extrakt bei 45 °C, Kolbachzahl, diastatische Kraft,
erreichbarer Vergarungsgrad, Friabilitdt des Malzes und Gehalt der
B-Glukane in der Siisswiirze. Das Bedeutungs-Gewicht der einzel-
nen Bewertungskriterien sowie auch ihre Limitwerte (optimale und
unzuldssige Werte) bzw. Grenzwerte wurden subjektiv aufgrund der
Erfahrungen und der Forderungen der Vertreter der tschechischen
Malz- und Biererzeuger bestimmt. Der Punktwert jeder einzelnen
Kennziffer wird mittels der Regressionsgleichungen errechnet und der
Gesamtwert des Malzereiqualitatsindikatore wird bei Applikation der
modifizierten Methode ,superiority measure® bestimmt.

Mcota, B. - Kocapx, K.: okasatenu Ka4yectBa CONOAOPacTUTENLHOrO
aumens. Kvasny Prum. 48, 2002, Ho. 6, ctp. 142—-148.

Ha ocHoBe Tpe6OBaHMs YeLICKMX MPOWM3BOAMTENER conoga W nusa Gbina
nepeodOpMNeHa CUCTEMA OLIEHKM TEXHONMOTMHYECKOro KayecTsa COPTOB COMO-
popacTuTensHoro suMens. Mytem forosopa GbiN0 YCTaHOBNEHO, YTO B pamkax
OLIEHKW Ka4eCcTBa CONOACPACTUTENLHOMO AYMEHS U B ByayiLiemM Oy 1y T OLIEHUBATLCS:
coAepIKaHWe a3oTHLIX BewecTs (6enkoB) B 3epHe RuMeHs, aKkcTpakT npu 45 °C,
uvcno no Konbaxy, AvacTatMdeckas MOLHOCTb, AOCTUMUMAs CTeneHs cOpa-
MuBaHusl, hpuabunbHOCTL CONOAA W COfePXaHUe [3-rNIOKAHOB B HEOXMEHEHHOM
cycne. Bec (koadppuLMEHT) OLIeHWBAEMbIX 3HAKOB KA4YECTBA M TAKXKE NpefenbHble
(oNTMMansHele W HempuemMnuemble) BenuHMHLI (Npefensl) Gbink onpefeneHs!
CyGLEKTMBHO Ha OCHOBE ONbiTa M TPEGOBAHWA 3aMECTHTENEI YELLICKIX CONO0BEH
u nuBaasofos. C MCrONbL30BAHMEM PErpecHblX YPOBHEHMA BbIYMCNABTCA KOMM-
4ecTBO GannoB Kax/Aoro OTAENLHOrO 3Haka., CymMMapHas BennyMHa nokasarens
KayecTsa COMOAOPACTMTENLHOTO AYMEHs Onpefensertcs MoavthLMPOBAHHbLIM
METOAOM «Superiority measures.

BierConvent International aneb ,,svétova pivni lobby*

Ve dnech 9. — 14. kvétna 2002 nou pfilezitosti nahlédnout trochu pod povrch organizace, ktera ne-
se v Praze uskutecnilo jiz 72. za- pofada mohutné medialni kampané, ani nevyhledava nadmérnou
sedani mezindrodni organizace, publicitu.

ktera si do svého vinku dala F2

ulohu podporovat pivo
Comp >

ve vSech jeho aspek-
obchodni firma se zamérenim na napojovy prumysl! hleda:

tech. Prestoze BCI byl
zalozen jiz teméf pred
padesati lety (24. 12.
1953 v Mnichoveé), §iréi obci pfiznivcl piva je toto sdruzeni
prakticky neznamé. Oficialné jde o neziskovou a nevladni
organizaci (podle nasi legislativy o ob&anské sdruzeni),
svymi stanovami a charakterem ¢innosti se v8ak velmi blizi
rotariantm.

Clenem BCI se nemlze stat kazdy. Podminkou je do-
poruéeni nejméné dvou ¢lenl a kladny vysledek naroc-
ného provéfovani osobnich i profesnich vlastnosti, takze

OBCHODNIHO ZASTUPCE I
| se zamérenim na ¢innost pro pivovary v CR, pfip. SR |

odborné vzdélani SS, VS

~
dnes sdruzuje pouhych 260 osobnosti z 20 zemi péti kon- » znalost pivovarské problematiky
tinentd. Cleny jsou mimo jiné top-manazefi vétsiny nejvy- s AV noditing
znamnéjsich svétovych spole¢nosti, viastnici pivovart, do- > L ROUIIInRGU
davatelé, pivovaréti technologové i osobnosti z jinych obort » prace na PC L
véeobecné uznavané za milovniky a znalce piva. Z BCl se » samostatnost a zodpovédnost
tak stala fakticky jedina organizace, kterd umoZznuje neo- > bydlisté v Praze neni podminkou
ficialni a pratelska setkani reprezentantu jinak ostre si kon-
kurujicich firem. To vSak neni ani zdaleka jedinym a hlav- [ Nabizime:
nim smyslem existence BCI. Tim je podpora konzumace e ——
piva a pivni kultury v celosvétovém méfitku, bez ohledu na wubd
geografické, ekonomické, politické, etnické & naboZenské » samostatnou a atraktivni praci
hranice (napf. v muslimském svété podpora nealkoholic- » pevné zazemi ve stabilni firmé
kého piva). Formy této podpory jsou v jednotlivych zemich » vysokou moznost realizace

rizné - nékde jde o obranu proti tlakiim nealkoholickych
napojl, jinde o podporu obliby piva jako napoje, ktery
umoziiuje snizovat problém alkoholismu, jinde zase o zvy-
Sovani kultury piti piva. Je potésitelné, ze BCl nezanedbava
a nepodcefiuje ani poslani malych pivovar(, které maji
vedle gigantl své nezastupitelné misto na trhu.

V Ceské republice BCI| zasedalo poprvé v roce 1995
a mezi jeho ¢leny (,notables”) byly pfijaty prvni naSe
osobnosti — Ing. Stanislav Prochazka a Ing. Pavel Bobo-
ik. V letodnim roce se jejich fady rozsifily o Ing. Jana Ve-
selého a Ing. Stanislava Fridricha. Prezidentem sdruzeni
je znamy predstavitel Svycarského pivovarstvi Dr. Fritz
Schur. Ten nechybél ani na ceskem setkani a pracovni
snidani usporadané pro zastupce tisku, ktera byla vzac-

> zajimavé finan¢ni ohodnoceni odpovidajici
pracovnim vysledkum

Nabidky a strukturované Zivotopisy v CJaAJ
zasilejte do 30.6.2002 na adresu:

COMPO spol. s r.0., Ceské druziny 5, 160 00 Praha 6
Fax: 02/24 32 18 78, email: info@compo.cz




