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Psota, V. — Dvofaékova, O.— Sachambula, L.: Odriidy jeémene registrované v Ceské republice v roce 2014. Kvasny Prum. 60, 2014,
€. 5,s.114-122

V Ceské republice byly v roce 2014 registrovany sladovnické odriidy jarniho jeémene Britney, Francin, KWS Asta, KWS Irina, Mon-
toya, Odyssey, Overture, RGT Otakar a SU Zaza. Nejvy$Si obsah extraktu vykazovaly odridy KWS Asta a Overture (83,9 %). VSechny
sledované odrudy vykazovaly velmi dobrou az optimalni Uroven proteolytického a amylolytického rozlusténi. Nejvyssi hodnota dosazi-
telného stupné prokvaseni byla u odrid KWS lIrina (82,6 %) a Overture (83,1 %). Pfes velmi dobré az optimalni rozlusténi bunéénych
stén (86 —94 %), vykézaly odrfjdy SuU Zaza (237 mg/l) KWS Asta (213 mg/l) zvyéeny obsah B glukan& ve sladiné Odrlda Francin byla

s chranénym zemé&pisnym oznaéenim ,Ceské pivo*.
Psota, V. — Dvorackova, O. — Sachambula, L.: Barley varieties registered in the Czech Republic in 2014. Kvasny Prum. 60, 2014,
No. 5, pp. 114-122

In 2014, following malting varieties of spring barley were registered in the Czech Republic: Britney, Francin, KWS Asta, KWS lIrina,
Montoya, Odyssey, Overture, RGT Otakar, and SU Zaza. The highest extract content was found in the varieties KWS Asta and Overture
(83.9 %). All the studied varieties exhibited a very good to optimum level of proteolytic and amylolytic modification. The highest value of
the apparent final attenuation was found in the varieties KWS Irina (82.6%) and Overture (83.1%). Despite very good to optimal modifica-
tion of cell walls (86—94 %), the varieties SU Zaza (237 mg/l), KWS Asta (213 mg/l) exhibited increased content of B3-glucans in wort. The
variety Francin was mainly due to a lower level of proteolytic modification and lower level of apparent final attenuation recommended for
the production of beer with the protected geographical indication “Ceské pivo” (Czech Beer).

Psota, V. — Dvofackova, O. — Sachambula, L.: Die in der Tschechischen Republik im Jahre 2014 registrierte Gerstensorten
Kvasny Prum. 60, 2014, Nr. 5, S. 114-122

Im Jahre 2014 wurden in der Tschechischen Republik folgende Brausommersorten Britney, Francin, KWS Asta, KWS Irina, Montoya,
Odyssey, Overture, RGT Otakar und SU Zaza registriert. Der hdchste Gehalt an Extrakt wiesen Sorten KWS Asta und Overture (83,9 %)
auf. Alle verfolgte Sorten hatten ein sehr hohes bis ein optimales Niveau der proteolythischen und amylolythischen Auflésung. Bei den
Sorten KWS Irina und Overtura wurden die héchste Werte des erreichbaren Vergarungsgrades (82,6 %) und (83,1 %) festgestellt. Trotz
der sehr guten bis optimalen Zellwandauflésung (85 - 94 %) wiesen die Sorten SU Zaza (237 mg/l), KWS Asta (213 mg/l) einen erhéhten
Gehalt an B-Glukanen in der Stusswiirze auf. Vor allem wegen des niedrigen Niveaus der proteolythischen Auflésung und des niedrigen
Niveaus des erreichbaren Vergarungsgrades wurde die Gerstensorte Francin zur Herstellung des Bieres mit der geographischen Be-

zeichnung ,Ceskeé pivo“ (Tschechisches Bier) empfohlen.

Kliéova slova: je¢men, odriida, sladovnicka kvalita

1 UvVoD

V predloZené studii je hodnoceno deset odrid jarniho jeémene, kte-
ré v roce 2013 ukoncily zkousky pro registraci odridy podle zakona
219/2003 Sb. V publikaci jsou zminény i vlastnosti nesladovnickych
odrud, ale pouze v tabulkach (tab. 2, 4 a 5) bez dal§iho pisemného po-
pisu. Na zakladé vysledk tfiletych zkousek byly v roce 2014 registro-
vany sladovnické odrldy jarniho jeémene Britney, Francin, KWS Asta,
KWS Irina, Montoya, Odyssey, Overture, RGT Otakar a SU Zaza (tab.
2, 3 a 4) anesladovnicka bezplucha odrida jarniho jeémene AF Cesar
(tab. 2 a 4). Na podzim 2013 byla registrovana nesladovnicka odriida
ozimého dvouradého je¢mene Colonia (tab. 2 a 5) a odrudy ozimého
vicefadého je€émene KWS Tonic, Lancelot a Paso (fab. 2 a 5).

2 MATERIAL A METODY

Veskere nize uvedené vysledky byly ziskany v ramci registracniho fize-
ni organizovaného Narodnim odriidovym dfadem Ustfedniho kontrolniho
a zku$ebniho Ustavu zemédélského (UKZUZ) v Bré v letech 2011-2013.

2.1 Stanoveni technologické jakosti

2.1.1 Vybér pokusnych stanic

Vzorky zrna zkousenych odrid byly kazdoro¢né odebirany ze étyr
zkuSebnich stanic, ve kterych vykazaly standardni odridy optimalni
obsah dusikatych latek (10,2-11,2 %). Tim bylo zabezpeceno, ze
zjisténé technologické parametry nebyly negativné ovlivnény nepfiz-
nivé nizkym nebo naopak nepfiznivé vysokym obsahem dusikatych

Keywords: barley, variety, malting quality

1 INTRODUCTION

The present report evaluates characteristics of ten spring barley
varieties that in 2013 finished tests for the registration of the variety
according to law 219/2003 Coll. In addition, the characteristics of
non-malting varieties are given in tables (Tables 2, 4 and 5) with-
out any further written description. Based on three-year tests follow-
ing spring barley malting varieties were registered in 2014: Britney,
Francin, KWS Asta, KWS Irina, Montoya, Odyssey, Overture, RGT
Otakar, and SU Zaza (Tables 2, 3 and 4) and non-malting hull-less
spring barley variety AF Cesar (Tables 2 and 4). In autumn 2013,
non-malting variety of two-row winter barley Colonia (2 and 5) and
varieties of winter six-row barley KWS Tonic, Lancelot, and Paso
were registered (Tables 2 and 5).

2 MATERIAL AND METHODS

All the results given below were acquired within the registration
procedure organized by the Central Institute for Supervising and
Testing in Agriculture (CISTA) in Brno in 2011-2013.

2.1 Determination of technological quality

2.1.1 Selection of testing stations

Grain samples of the tested varieties were taken from four test-
ing stations where the standard varieties exhibited the optimum con-
tent of nitrogenous substances (10.2—11.2 %). Thus it was secured
that the technological parameters determined were not negatively
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Tab. 1 Podminky a postup sladovani / Table 1 Conditions and schedule of malting

Cas / Time Teplota Teplota Vykon ventilatoru Recirkulace
h pod liskou / odchazejiciho | Fan speed vzduchu / Air
Temperature of vzduchu / % recirculation
ingoing air Temperature of %
i outgoing air
°C
Maceni / Steeping
Namacka / Wet period 5.0
Vzdusna prestavka / Dry period 19.0
Namacka / Wet period 4.0 14.5
Vzdu$na prestavka / Dry period 20.0
Namacka / Wet period 240
Vzdu$na prestavka / Dry period '
Kliéeni / Germination 72.0 14.5
1.0 145na/to55.0 | 14.5na/to25.0 0
11.0 55 25.0na/ to 35.0 0
1.0 55.0 na/to 60.0 | 40.0 na/to 45.0 40
e 1.0 60.0 na/to 65.0 | 45.0na/to 50.0 40
Hvozdéni/ Kilning 2.0 65.0 na/ 10 70.0 | 50.0 na/ to 55.0 70 40
1.0 70.0 na/ to 75.0 55.0 na/ to 65.0 40
1.0 75.0na/to 80.0 | 65.0na/to 78.0 80
4.0 80 78 80

Poznamka: * Namackou nebo dokropenim byl obsah vody v kli¢icim zrnu upraven na 45 %. / Notes: * Water content was adjusted to 45 %
by steeping or spraying.

Tab. 2 Odrudy jeémene registrované v roce 2014 / Table 2 Spring barley varieties registered in 2014

Odrida / Kod Vychozi material / Pedigree Udrzovatel / Zastupce v CR
Variety / Code Maintainer / Agent in the CR
jarni je€men / spring barley sladovnické odridy / malting varieties
Britney Anakin x Beatrix Ackermann Saatzucht GmbH & Co. KG (D)
AC 05/565/180 SAATEN — UNION CZ s.r.o.
Francin . SELGEN, a.s. (CZ)
T 3578/04 1
SG-S 391 ST 3578/04 x Sebastian
KWS Asta KWS LOCHOW GMBH (D)
KWS 09/410 LP1036.1.03 x Escobar SOUFFLET AGRO a.s.
KWS Irina Conchita x Quench KWS LOCHOW GMBH (D)
KWS 09/320 SOUFFLET AGRO a.s.
Montoya Ackermann Saatzucht GmbH & Co. KG (D)
AC 06/504/25 AC 00/325/3 X AC 01/703/1 SAATEN — UNION CZ s.r.0.
Odyssey Limagrain Europe (GB)
C rt h
NSL08-4556-A oncerto x Quenc Limagrain Central Europe Cereals, s.r.o.
Overture Limagrain Europe (GB)
h
NSL07-8120-A Concerto x Quenc Limagrain Central Europe Cereals, s.r.o.
RGT Otakar Société RAGT 2n (F)
LSB 0084-24 Quench x CSBC6001-9 RAGT Czech s.r.0.
SU Zaza . . NORDSAAT Saatzucht GmbH (D)
Publ Beat X
NORD 09/1113 (Publican x Beatrix) x Xanadu SAATEN — UNION CZ s.r.0.
jarni je€men nahy / spring barley naked nesladovnicka odrlida / non-malting variety
AF Cesar KM1628C-23/90//KM1057/Kredit/KM1057/Kredit/] x Agrotest fyto, s.r.0. (C2Z)
KM 2084 CE599
ozimy jeémen dourady / two-row winter barley nesladovnicka odrida / non-malting variety
Colonia Metaxa x Campanile Ackermann Saatzucht GmbH & Co. KG (D)
AC 04/119/6 P SAATEN — UNION CZ s.r.0.
ozimy jemen vicerady/ six-row winter barley nesladovnické odrady / non-malting varieties
KWS Tonic o KWS LOCHOW GMBH (D)
L LP 6-
KW 6-926 elbniz x LP 6-536 SOUFFLET AGRO a.s.
Lancelot SELGEN a.s. (CZ)
SG-L 00/015/G9/A/09 Carola x Okal
Paso Limagrain Belgium N.V. (B)
Tok Merlot
CM 0306 OKyo x erie Limagrain Central Europe Cereals, s.r.0.
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Tab. 5 Vyznamné hospodarské vlastnosti / Table 5 Significant agricultural properties

> 2011-2013
'3
<
2
£
El £ o
Odruda / Variety 3 X = © 5 S 3
® c £ c o = @
@ > += =) £ (/2] o o
o el E <) [} = s @
] oM = o n & - o
.§ dvouradé / 2-row Sestifadé / 6-row
S| ¢ c
Vynos zrna (t/ha) / Grain yield (t/ha) N| 6.69 6.56 7.01 6.98 6.92 7.01 7.20
O| 744 7.42 8.24 8.06 8.38 8.16 7.93
Agronomicka data / Agronomic data
délka stébla (cm) / straw length (cm) 90 79 84 91 87 92 86
ranost zrani* / earliness of ripening* 194 196 195 195 195 195 195
odolnost proti poléhani / standing power (lodging resistance) 6.7 5.6 6.3 7.7 7.9 6.1 8.5
Odolnost proti chorobam / Resistance to diseases
padli travni / powdery mildew (Blumeria / Erysiphe graminis) 6.3 6.6 71 7.4 6.2 6.3 7.4
rez je€na/ brown rust (Puccinia hordei) 7.3 7.7 8.1 8.1 7.7 8.0 8.0
hnéda skvrnitost — komplex / net blotch (Pyrenophora teres) 5.6 5.9 4.6 5.2 5.0 5.9 6.1
rhynchosporiova skvrnitost / scald (Rhynchosporium secalis) 6.4 5.7 7.7 7.3 6.8 7.2 6.5
Mechanické vlastnosti / Mechanical properties (grain quality)
hmotnost tisice zrn (g) / 1000 grain weight (g) 59 51 56 51 52 49 41
podil pfedniho zrna (%) / sieving fractions over 2.5 mm (%) 97 96 94 93 96 93 77

Poznamky / Comments:

C = standardni odrddy / standard varieties

Bodové hodnoceni / Point evaluation:

1 = zcela poléhava, zcela napadena / 1 = fully lodging, fully attacked

9 = nepoléhava, odolna proti napadeni / 9 = non lodging, resistant to diseases
Hmotnost tisice zrn se vztahuje k podilu zrna nad sitem 2,0 mm pfi vihkosti 14 %. / Weight of 1000 grains relates to sieving fractions over

2.0 mm at 14 % humidity.

* dny od seti po skliziiovou zralost / days from sowing to cropping maturity

Varianta péstovani / Intensity:

N — neoSetfeno fungicidy ani morforegulatory / N — non treated with fungicides and morphoregulators
O — oSetfeno fungicidy, morforegulatory pouzity / O — treated with fingicides and morphoregulators

latek v zrnu. V prabéhu tfiletého zkuSebniho cyklu bylo tedy ziskano
celkem 12 hodnot od kazdého sledovaného znaku.

2.1.2 Sladovani a analyza sladu
Vzorky odrid je¢émene o hmotnosti 500 gramu byly sladovany v au-

tomatickém mikrosladovacim zafizeni KVM (Unicov, Ceska republika).

Pro odriidové pokusy se ve VUPS pouziva stéle stejny rezim maceni,

kli¢eni a hvozdéni. Podminky a postup sladovani jsou uvedeny v tab. 1.

Pro mikrosladovaci zkousku se pouziva pfepad zrna nad sitem 2,5 mm.
Analyzy sladu jsou uvedeny v tabulce (tab. 3) véetné odkazl na

pouzité metody (EBC Analysis committee, 2010; MEBAK, 2011; Ba-

xter a O" Farrell, 1983).
Poznamky k nékterym znak(m uvedenym v tabulce:

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

e Doba zcukfeni — pokud byl v protokolu o zkouSce uveden rozsah
(napt. 10—15), byl v tabulce uveden priimér (12,5).

o Vytéznost sladovani v susiné (%) = hmotnost odkli€eného sladu
v susiné / (hmotnost jeémene v susiné / 100).

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

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

e Celkova ztrata sladovanim v susiné (%) = [(hmotnost je€mene
v susiné — hmotnost odkli¢eného sladu v su$ing) * 100] / hmotnost
jeEmene v susiné (Briggs, 1998).

2.2 Stanoveni hospodaiskych vilastnosti

Hospodarské vlastnosti byly kazdoro¢né zjistovany podle meto-
diky UKZUZ (Dvoragkova, 2012) u odriid jarniho jeémene (tab. 4)
na 14 zku$ebnich lokalitach, u odrdd ozimého je¢mene (tab. 5) na 8
zku$ebnich lokalitach.

affected by low or on the contrary unfavorably high content of nitrog-
enous substances in grain. In the course of the three-year testing
cycle totally 12 values from each studied parameter were obtained.

2.1.2 Malting and malt analysis
Samples of barley varieties (500 grams) were malted in the automatic
micromalitng equipment of KVM (Unicov, Czech Republic). The RIBM
always uses the same regime of steeping, germination and kilning for
varietal testing. Conditions and procedure of malting are given in Table
1. For the micromalting test, sieving fractions over 2.5 mm are used.
The malt analyses are given in the table (Table 3), including refer-
ences to the methods used (EBC Analysis committee, 2010; ME-
BAK, 2011; Baxter and O” Farrell, 1983).
Notes to some parameters given in the table:
o Wort clarity is assessed as follows: 1 = clear, 2 = weakly opalizing,
3 = opalizing..
e Saccarification time — If the range is given in the test report
(e.g.10—15) then the average was given in table (12.5).
e Malt yield in dry matter (%) = weight of deculmed malt in d.m. /
weight of barley in d.m./ 100).
e Respiration losses (%) = 100 — (malt yield in d.m. + rootlet losses).
* Rootlet losses (%) = 100—100 — weight of deculmed malt / (weight
of non-deculmed malt / 100).
e Total malting losses in d.m. (%) = [(weight of barley in d.m. —
weight of deculmed malt in d.m.) * 100] / weight of barley in d.m
(Briggs, 1998).

2.2 Determination of agronomical characteristics

Every year, the agronomical characteristics were assessed ac-
cording to the methods of CISTA (Dvorackova, 2012) in spring bar-
ley varieties (Table 4) in 14 testing localities, in winter barley varieties
(Table 5) in 8 testing localities.
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3 VYSLEDKY

Vysledky dosazené jednotlivymi odrddami byly v nasledujicim
textu porovnavany s limitnimi hodnotami znakd zarfazenych do uka-
zatele sladovnické jakosti (Psota a Kosar, 2002) a limitnimi hodno-
tami znak(l uvedenych v Zadosti o chranéné zemépisné oznaceni
(CHZO) ,Ceské pivo“ (Commision Regulation (EC), 2008).

Vytézek extraktu a hodnoty dalsich sledovanych znaku byly nize
uvedenymi odridami dosazeny za optimalniho obsahu dusikatych
latek v nesladovaném zrnu. Lze pfedpokladat, ze jiny nez optimalni
obsah dusikatych latek v nesladovaném zrnu bude mit za nasledek
snizeni Ci zvySeni obsahu extraktu ve sladu a zménu hodnot i u dal-
Sich znaka.

Némecka odrida Britney poskytovala slad s nadprimérnym ob-
sahem extraktu (82,3 %) pfi optimalnim obsahu dusikatych latek
v nesladovaném zrnu (10,2 %). Proteolytické a amylolytické rozlus-
téni této odridy bylo na optimalni drovni. Obsah B-glukan( ve sladi-
né byl na drovni 185 mg/I pfi optimélni urovni modifikace bunéénych
stén. Také kvalita sladiny charakterizovana dosazitelnym stupném
prokvaseni dosahovala optimalnich hodnot (82,1 %). Sladina této
odridy neméla problémy se zdkalem sladiny. Odrdda Britney patfi
k odrddam s vybérovou sladovnickou kvalitou s bodovym ohodno-
cenim 7 (6,6).

Britney je polopozdni nizka odrlida, stfedné odolna proti poléhani,
stfedné odolna proti lJamani stébla. Zrno velké, podil pfedniho zrna
vysoky.

Odolna proti napadeni padlim travnim na listu, stfedné odolna
proti napadeni rzi je¢nou, stfedné az méné odolna proti napadeni
komplexem hnédych skvrnitosti, odolna proti napadeni rhynchospo-
riovou skvrnitosti, sttedné odolna proti napadeni fuzarii v klase.

Vynos pfedniho zrna v obou variantdch péstovani v kukufiéné
zemeédeélské vyrobni oblasti a v fepafské a obilnarské zemédélské
vyrobni oblasti a v neoSetfené varianté péstovani v bramborarské
zemédeélské vyrobni oblasti velmi vysoky, v oSetfené varianté pésto-
vani v bramborarské zemédélské vyrobni oblasti vysoky.

Odrlda Britney je zapséna ve Spoleéném katalogu odrGd druhd
zemédeélskych rostlin (European Commission, 2013) a je registrova-
na ve Slovenské republice.

Slad ¢eské odrGdy Francin mél nadprimérny vytézek extraktu
(82,4 %) pfi obsahu dusikatych latek v nesladovaném zrnu na drovni
11,1 %. Proteolytické rozlusténi bylo na primérné drovni. Amylolytic-
ké rozlusténi dané hodnotou diastatické mohutnosti (342 j.WK) bylo
optimalni. Friabilita (86 %) byla na optimalni trovni, obsah B-glukan
ve sladiné (203 mg/l) byl primérny. Dosazitelny stuperi prokvaseni
byl niz8i. Odrida neméla v letech 2011 a 2013 problémy se zaka-
lem sladiny. Odrida Francin ma sladovnickou kvalitu s bodovym
ohodnocenim 5 (5,2). VUPS doporuéuje odridu Francin pro vyrobu
piva s chranénym zemépisnym oznacenim ,Ceské pivo* vzhledem
k tomu, Ze splfiuje pozadavky uvedené v zadosti o CHZO ,Ceské
pivo“ (Commission Regulation, 2008).

Francin je polopozdni stfedné vysoka odrida, odolna proti polé-
hani, odolna proti lamani stébla. Zrno stfedné velké az velké, podil
pfedniho zrna vysoky.

Stfedné odolnd proti napadeni padlim travnim na listu, stfedné
odolna proti napadeni rzi je¢nou, stfedné az méné odolna proti na-
padeni komplexem hnédych skvrnitosti, stfedné odolna proti napa-
deni rhynchosporiovou skvrnitosti, stfedné odolna proti napadeni
fuzarii v klase.

Vynos predniho zrna v neo$etiené varianté péstovani v kukuricné
zemédélské vyrobni oblasti velmi vysoky, v neoSetfené varianté pés-
tovani v feparské a obilnafské zemédelské vyrobni oblasti vysoky,
v oSetfené varianté péstovani v feparské a obilnarské zemédelské
vyrobni oblasti stfedn& vysoky az vysoky, v obou variantach pés-
tovani v bramborarské zemédélské vyrobni a v oSetfené varianté
péstovani v kukufiéné zemédélské vyrobni oblasti stfedné vysoky.

Slad némecké odridy KWS Asta poskytoval vysoky vytézek ex-
traktu (83,9 %) pfi obsahu dusikatych latek v nesladovaném zrnu
na drovni 10,2 %. Proteolytické rozlusténi bylo na optimalni drovni.
Uroven amylolytického rozlusténi byla pramérna (261 j.WK). Ob-
sah B-glukanl ve sladiné byl pramérny (213 mg/l) i pfi optimalni
urovni modifikace bunéénych stén. Kvalita sladiny byla nadprimér-
né a dosazitelny stupen prokvasSeni se pohyboval v prdiméru kolem
81,3 %. Sladina této odrlidy neméla problémy se zakalem sladiny.
Odrida KWS Asta ma sladovnickou kvalitou s bodovym ohodno-
cenim 6 (5,7).

Rostliny polopozdni odridy KWS Asta jsou stfedné vysoké az
vysoké, odrida stfedné odolna proti poléhani, odolna proti lamani
stébla. Zrno velmi velké, podil pfedniho zrna vysoky.

3 RESULTS

The results achieved by the individual varieties were compared with
the limit values of the malting parameters included into the malting
quality index (Psota and Kosar, 2002) and limit values of parameters
given in the application for the protected Geographical Indication (PGl)
“Ceské pivo” (Czech Beer) (Commision Regulation (EC), 2008).

Extract yield and values of other parameters followed were
achieved by the varieties given below under the optimum content of
nitrogenous substances in non-malted grain. We can assume that
other than optimum contents of nitrogenous substances in a non-
malted grain may result in reduced or increased extract content of
malt and change of values also in other parameters.

German variety Britney provided malt with above average extract
content (82.3%) at optimum content of nitrogenous substances in
non-malted grain (10.2%). Proteolytic and amylolytic modification
of this variety was optimum. Content of B3-glucans in wort was 185
mg/l at the optimum modification of cell walls. Wort quality character-
ized by final apparent attenuation achieved optimum values (82.1%).
Wort of this variety did not have problem with wort haze. The variety
Britney belongs to varieties with very good malting quality with point
evaluation 7 (6.6).

Britney is a mid late low variety mid resistant to lodging, mid re-
sistant to stem breaking. Grain is big, portion of sieving fractions
above 2.5 mm is high. The variety is resistant to powdery mildew on
the leaf, mid resistant to brown rust, medium to less resistant to net
blotch complex, resistant to scald, mid resistant to fusarium infesta-
tion in the ear.

Yield of grain above 2.5 mm in both variants of growing in the
maize production area and in the sugar-beet and cereal production
areas and high in the untreated variant of growing in the potato pro-
duction area is very high, in the treated variant of growing in the
potato production area.

The variety Britney is recorded in the Common Catalogue of Varie-
ties of Agricultural Plant Species (European Commission, 2013) and
it is registered in the Slovak Republic.

Malt of the Czech variety Francin provided above average extract
yield (82.4 %) at content of nitrogenous substances in non-malted
grain at the level of 11.1 %. Proteolytic modification was average.
Amylolytic modification given by the value of the diastatic power
(342 WK un.) was optimum. Friability (86 %) was at the optimum
level, B-glucan content in wort (203 mg/l) was average. Apparent
final attenuation was lower. The variety did not have problems with
wort clarity in 2011 and 2013. The variety Francin has malting qual-
ity with point evaluation 5 (5.2). The variety is recommended by the
Research Institute of Brewing and Malting for production of beer with
the PGl “Ceskeé pivo” (Czech Beer) as it fuffills the requirements stat-
ed in the application for the PGl “Ceské pivo” (Czech Beer) (Com-
mission Regulation, 2008).

Francin is a mid lat, mid high variety, resistant to lodging, resistant
to stem breaking. It has medium big to big grain and high portion of
sieving fractions above 2.5 mm. Grain is medium big to big, portion
of sieving fractions above 2.5 mm is high.

The variety is mid resistant to powdery mildew on the leaf, mid re-
sistant to brown rust, medium to less resistant to net blotch complex,
mid resistant to scald, mid resistant to fusarium infestation in the ear.

Yield of grain above 2.5 mm in the untreated variant of growing
in the maize production area is very high, in the untreated variant of
growing in the sugar-beet and cereal production areas high, in the
treated variant of growing in the sugar-beet and cereal production
areas mid high to high, in both variants of growing in the potato ag-
ricultural production area and in the treated variant of growing in the
maize production area is mid high.

Malt of the German variety KWS Asta provided malt high extract
yield (83.9%) at content of nitrogenous substances in non-malted
grain at the level of (10.2%). Proteolytic modification was at the
optimum level. The level of amylolytic modification was average
(261 WK un.). Content of B-glucans in wort was average (213 mg/l)
also at the optimum modification of cell walls. Wort quality was above
average and apparent final attenuation varied around 81.3%. Wort
of this variety did not have problem with wort haze. The variety KWS
Asta has malting quality with point evaluation 6 (5.7).

Plants of the mid late variety KWS Asta mid high to high, the va-
riety is mid resistant to lodging, resistant to stem breaking. Grain is
very big, high portion of sieving fractions above 2.5 mm.

The variety is resistant to powdery mildew on the leaf, mid resistant
to brown rust, mid resistant to net blotch complex, mid resistant to
scald, mid resistant to resistant to fusarium infestation in the ear.
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Odolna proti napadeni padlim travnim na listu, stfedné odolna proti
napadeni rzi je¢nou, stfedné odolna proti napadeni komplexem hné-
dych skvrnitosti, stfedné odolna proti napadeni rhynchosporiovou
skvrnitosti, stfedné odolna az odolna proti napadeni fuzarii v klase.

Vynos pfedniho zrna v neoSetfené varianté péstovani v kukufi¢né
zemédélské vyrobni oblasti, v obou variantach péstovani v fepaf-
ské a obilnarské zemédélské vyrobni oblasti a v neoSetfené varianté
péstovani v bramborafské zemédélské vyrobni oblasti velmi vysoky,
v oSetfené varianté péstovani v kukuficné zemédélské vyrobni ob-
lasti a v oSetfené varianté péstovani v bramborarské zemédélské
vyrobni oblasti stfedné vysoky.

OdrGda KWS Asta je zapsana ve Spole¢ném katalogu odrud dru-
hd zemédélskych rostlin (European Commission, 2013).

Obsah extraktu byl u némecké odridy KWS Irina vysoky (83,3 %)
pfi optimalnim obsahu dusikatych latek v nesladovaném zrnu (10,1).
Degradace dusikatych latek byla na optimalni urovni, pfi sou¢asné
optimalni urovni diastatické mohutnosti (320 j.WK) a optimalni de-
gradaci bunéénych stén. Obsah B-glukan( ve sladiné byl primérny
(198 mg/l). Odrtida méla velmi dobrou kvalitu sladiny, coz se odrazilo
na urovni dosazitelného stupné prokvaseni (82,6 %). Odrlida neméla
problémy se zékalem sladiny. Odrida KWS Irina mé vzhledem k do-
sazenym hodnotam ve sledovanych technologickych parametrech
vybérovou sladovnickou kvalitu s bodovym ohodnocenim 7 (7,4).

Rostliny polopozdni odriidy KWS Irina jsou nizké, odriida stfedné
odolna az odolna proti poléhani, odolna proti lamani stébla. Zrno
stfedné velké az velké, podil pfedniho zrna vysoky.

Odolna proti napadeni padlim travnim na listu, stfedné odolna pro-
ti napadeni rzi je€nou, stfedné az méné odolna proti napadeni kom-
plexem hnédych skvrnitosti, stfedné odolna proti napadeni rhyncho-
sporiovou skvrnitosti, stfedné odolna proti napadeni fuzarii v klase.

Vynos pfedniho zrna v oSetfené varianté péstovani v fepafské
a obilnarské zemédeélské vyrobni oblasti velmi vysoky, v oSetfené vari-
anté péstovani v kukufi¢né zemédélské vyrobni oblasti, v neoSetfené
varianté péstovani v feparské a obilnarské zemédélské vyrobni oblasti
a v oSetfené varianté péstovani v bramborarské zemédélské vyrobni
oblasti vysoky, v neoSetfené varianté péstovani v bramborarské zemé-
délské vyrobni oblasti stfedné vysoky az vysoky, v neoSetfené varian-
t& péstovani v kukufiéné zemédeélské vyrobni oblasti stfedné vysoky.

Odrdda KWS Irina je zapsana ve Spole¢ném katalogu odrid dru-
hd zemédélskych rostlin (European Commission, 2013) a Uspésné
absolvovala testy Comité biére-malt-orge (CBMO).

Némecka odrtida Montoya poskytovala slad s optimalnim obsahem
extraktu (83,1 %) pfi optiméalnim obsahu dusikatych latek v nesladova-
ném zrnu (10,1 %). Proteolytické a amylolytické rozlusténi této odridy
bylo na optimalni drovni. Obsah B-glukant ve sladiné byl 131 mg/l pfi
optimalni drovni modifikace bunéénych stén (94 %). Odrida neméla
problémy se zakalem sladiny. Odrida Montoya patfi k odridam s vy-
bérovou sladovnickou kvalitou s bodovym ohodnocenim 8 (8,3).

Rostliny polopozdni odriidy Montoya jsou nizké, odriida stfedné
odolna proti poléhani, odolna proti ldmani stébla. Zrno velké, podil
pfedniho zrna vysoky.

Odolna proti napadeni padlim travnim na listu, stfedné odolna pro-
ti napadeni rzi je€nou, méné odolnd proti napadeni komplexem hné-
dych skvrnitosti, stfedné odolna az odolna proti napadeni rhyncho-
sporiovou skvrnitosti, stfedné odolna proti napadeni fuzarii v klase.

Vynos predniho zrna v neoSetiené varianté péstovani v kukuriéné
zemédeélské vyrobni oblasti a v obou variantach péstovani v fepaf-
ské a obilnarské zemédélské vyrobni oblasti a v bramborafské ze-
meédélské vyrobni oblasti velmi vysoky, v oSetfené varianté péstova-
ni v kukufiéné zemédélské vyrobni oblasti vysoky.

Odrdda Montoya je zapsana ve Spole¢ném katalogu odrdd druh
zemédélskych rostlin (European Commission, 2013).

Slad z britské odridy Odyssey poskytoval optimalni vytézek ex-
traktu (83,4 %) pfi optimalnim obsahu dusikatych latek v neslado-
vaném zrnu (10,3 %) s optimalnim proteolytickym a amylolytickym
rozlusténim. Friabilita (89 %) byla na optimalni Urovni s prdmérnym
obsahem B-glukan( ve sladiné (200 mg/l). Odriida dosahovala v pra-
béhu zkousek optimalnich hodnot dosazitelného stupné prokvaseni
(82,0 %) a neméla v letech 2011 a 2013 problémy se zakalem sla-
diny. Odrida Odyssey se fadi k odridam s vybérovou sladovnickou
kvalitou s bodovym ohodnocenim 7 (7,3).

Rostliny polopozdni odridy Odyssey jsou stfedné vysoké, odrida
méné odolna proti poléhani, stfedné odolna proti lamani stébla. Zrno
velké, podil pfedniho zrna vysoky.

Odolna proti napadeni padlim travnim na listu, stfedné odolna pro-
ti napadeni rzi jeCnou, stfedné odolna proti napadeni komplexem
hnédych skvrnitosti, stfedné odolna proti napadeni rhynchosporio-
vou skvrnitosti, stfedné odolna proti napadeni fuzérii v klase.

Yield of grain above 2.5 mm in the untreated variant of growing
in the maize production area, in both variants of growing in the sug-
ar-beet and cereal production areas and in the untreated variant of
growing in the potato production area is very high, in the treated vari-
ant of growing in the maize production area and in the treated variant
of growing in the potato production area is mid high.

The variety KWS Asta is recorded in the Common Catalogue of Va-
rieties of Agricultural Plant Species (European Commission, 2013).

Extract content in the German variety KWS Irina was high
(83.3 %) at the optimum content of nitrogenous substances in non-
malted grain at the level of (10.1). Degradation of nitrogenous sub-
stances was at the optimum level with optimum level of diastatic
power (320 WK un.) and optimum modification of cell walls. Content
of B-glucans in wort was average (198 mg/l). The variety had a very
good wort quality, which was reflected at the level of final appar-
ent attenuation (82.6%). The variety did not have problem with wort
haze. The variety KWS Irina regarding the achieved in the studied
technological parameters achieved very good malting quality with
point evaluation 7 (7.4).

Plants of the mid late variety KWS Irina are low, the variety, the
variety is mid resistant to lodging, resistant to stem breaking. Grain
is medium big to big, high portion of sieving fractions above 2.5 mm.

The variety is resistant to powdery mildew on the leaf, mid re-
sistant to brown rust, medium to less resistant to net blotch complex,
medium resistant to scald, mid resistant to fusarium infestation in
the ear.

Yield of grain above 2.5 mm in the treated variant of growing in the
sugar-beet and cereal production areas is very high, in the treated
variant of growing in the maize production area, in the untreated vari-
ant of growing in the sugar-beet and cereal production areas and in
the treated variant of growing in the potato production area is high,
in the untreated variant of growing in the potato production area mid
high to high, in the untreated variant of growing in the maize produc-
tion area high to mid high

The variety KWS Irina is recorded in the Common Catalogue of
Varieties of Agricultural Plant Species (European Commission, 2013)
and successfully passed tests Comité biére-malt-orge (CBMO).

The German variety Montoya provided malt with the optimum ex-
tract content (83.1%) at the optimum content of nitrogenous sub-
stances in non-malted grain (10.1%). Proteolytic and amylolytic mod-
ification of this variety was at the optimum level. B-glucan content in
wort was 131 mg/l at the optimum level of modification of cell walls
(94%). The variety did not have problem with wort haze. The variety
Montoya belongs to the varieties with very good malting quality with
the point evaluation 8 (8.3).

Plants of the mid late variety Montoya are low, the variety is mid
resistant to lodging, resistant to stem breaking. Grain is big, high por-
tion of sieving fractions above 2.5 mm.

The variety is resistant to powdery mildew on the leaf, mid resistant
to brown rust, less resistant to net blotch complex, mid resistant to
resistant to scald, mid resistant to fusarium infestation in the ear.

Yield of grain above 2.5 mm in the untreated variant of growing
in the maize production area and in both variants of growing in the
sugar-beet and cereal production areas and in the potato production
areas is very high, high in the treated variant of growing in the maize
production area.

The variety Montoya is recorded in the Common Catalogue of Va-
rieties of Agricultural Plant Species (European Commission, 2013).

Malt of the British variety Odyssey provided the optimum extract
yield (83.4%) at the optimum content of nitrogenous substances in
non-malted grain (10.3%) with optimum proteolytic and amylolytic
modification. Friability (89%) was at the optimum level with aver-
age B-glucan content in wort (200 mg/l). During tests, the variety
achieved the optimum values of apparent final attenuation (82.0 %)
and in 2011 and 2013 did not have problems with wort haze. The
variety belongs to the varieties with very good malting quality with
the point evaluation 7 (7.3).

Plants of the mid high variety Odyssey are less resistant to lodg-
ing, mid resistant to stem breaking. Grain is big, high portion of siev-
ing fractions above 2.5 mm.

The variety is resistant to powdery mildew on the leaf, mid resistant
to brown rust, medium resistant to net blotch complex, medium re-
sistant to scald, mid resistant to fusarium infestation in the ear.

Yield of grain above 2.5 mm in the untreated variant of growing
in the maize production area and in both variants of growing in the
sugar-beet and cereal production areas and in the potato production
area is very high, mid high in the treated variant of growing in the
maize production area.
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Vynos pfedniho zrna v neoSetfené varianté péstovani v kukufi¢né
zemédeélské vyrobni oblasti a v obou variantach péstovani v fepar-
ské a obilnarské zemédélské vyrobni oblasti a bramborarské zemé-
délské vyrobni oblasti velmi vysoky, v oSetfené varianté péstovani
v kukuficné zemédélské vyrobni oblasti stfedné vysoky.

Odrlda Odyssey je zapsana ve Spoleéném katalogu odr(d druht
zemédelskych rostlin (European Commission, 2013) a uspésné ab-
solvovala testy Comité biere-malt-orge (CBMO).

Britska odrdda Overture poskytovala slad s vysokou extraktivnos-
ti (83,9 %) pfi optimalnim obsahu dusikatych latek v nesladovaném
zrnu (10,4 %) a s optimalni Urovni proteolytického a amylolytického
rozlusténi. Degradace bunécnych stén probihala optimalné a obsah
B-glukant se pohyboval v priméru kolem 170 mg/l. Kvalita sladiny
dana dosazitelnym stupném prokvaseni byla vysoka (83,1 %). Od-
rida neméla v letech 2011 a 2013 problémy se zakalem sladiny.
Odrlida Overture ma vzhledem k dosazenym hodnotam ve sledova-
nych technologickych parametrech vybérovou sladovnickou kvalitu
s bodovym ohodnocenim 8 (7,7).

Rostliny polopozdni odriidy Overture jsou stfedné vysoké, odriida
stfedné odolna proti poléhani, stfedné odolna az odolna proti lamani
stébla. Zrno stfedné velké az velké, podil pfedniho zrna vysoky.

QOdolna proti napadeni padlim travnim na listu, odolna proti napa-
deni rzi je€nou, stfedné odolna proti napadeni komplexem hnédych
skvrnitosti, stfedné odolna az odolna proti napadeni rhynchosporio-
vou skvrnitosti, stfedné odolna proti napadeni fuzarii v klase.

Vynos pfedniho zrna v oSetfené varianté péstovani v feparské
a obilnarské zemédélské vyrobni oblasti a v neoSetfené varianté
péstovani v bramborafské zemédélské vyrobni oblasti velmi vyso-
ky, v neoSetfené varianté péstovani v kukufi¢né a v feparské a obil-
narské zemédeélské vyrobni oblasti a v oSetfené varianté péstovani
v bramboréfské zemédélské vyrobni oblasti vysoky, v o8etfené vari-
anté péstovani v kukufi¢né zemédelské vyrobni oblasti nizky.

Odrada Overture je zapsana ve Spoleéném katalogu odr(d druht
zemédeélskych rostlin (European Commission, 2013) a Uspésné ab-
solvovala testy Comité biere-malt-orge (CBMO).

Obsah extraktu byl u francouzské odrlidy RGT Otakar vysoky
(83,0 %) pfi optimalnim obsahu dusikatych latek v nesladovaném
zrnu (10,1 %). Proteolytické a amylolytické rozlusténi bylo na op-
timalni drovni. Také degradace bunéénych stén byla na optimalni
urovni, obsah B-glukan(l se pohyboval v priméru kolem 171 mg/l.
Odrida méla dosazitelny stuper prokvaseni na urovni 81,9 % a ne-
méla v letech 2011 a 2013 problémy se zakalem sladiny. Odrida
RGT Otakar ma vybérovou sladovnickou kvalitu s bodovym ohod-
nocenim 8 (7,8).

Rostliny polopozdni odridy RGT Otakar jsou stfedné vysoké az
nizké, odrida stfedné odolna proti poléhani, odolnd proti lamani
stébla. Zrno stfedné velké, podil pfedniho zrna vysoky.

Odolna proti napadeni padlim travnim na listu, stfedné odolna pro-
ti napadeni rzi je€nou, méné odolna proti napadeni komplexem hné-
dych skvrnitosti, stfedné odolna az odolna proti napadeni rhyncho-
sporiovou skvrnitosti, stfedné odolna proti napadeni fuzarii v klase.

Vynos pfedniho zrna v oSetfené varianté péstovani v feparské
a obilnarské zemédélské vyrobni oblasti a v neoSetfené varianté
péstovani v bramborarské zemédeélské vyrobni oblasti velmi vysoky,
v oSetfené varianté péstovani v bramborarské zemédélské vyrobni
oblasti vysoky, v obou variantach v kukuficné zemédélské vyrobni
oblasti a v neoSetfené varianté péstovani v feparské a obilnarské
zemédelské vyrobni oblasti stfedné vysoky.

Némecka odriida SU Zaza poskytovala slad s optimalnim obsa-
hem extraktu (83,1 %) pfi optimalnim obsahu dusikatych latek v ne-
sladovaném zrnu (10,8 %). Proteolytické rozlusténi této odrlidy bylo
na optimalni drovni. Amylolytické rozlusténi bylo nadprimérné (265
j-WK). Obsah B-glukan(l ve sladiné byl vysoky (237 mg/l) pfi opti-
malni drovni modifikace bunéénych stén (86,0 %). Odrida nemé-
la problémy se zakalem sladiny. Odrlida SU Zaza patfi k odrddam
s vybérovou sladovnickou kvalitou s bodovym ohodnocenim 6 (5,9).

Rostliny stfedné rané odrlidy SU Zaza jsou stfedné vysoké az
nizké, odriida stfedné odolna proti poléhani, stfedné odolna proti
lamani stébla. Zrno velké, podil pfedniho zrna vysoky.

Odolna proti napadeni padlim travnim na listu, stfedné odolna pro-
ti napadeni rzi jecnou, stfedné odolna proti napadeni komplexem
hnédych skvrnitosti, stfedné odolna proti napadeni rhynchosporio-
vou skvrnitosti, stfedné odolna proti napadeni fuzarii v klase.

Vynos predniho zrna v neoSetfené varianté péstovani ve vSech
zemédeélskych vyrobnich oblastech velmi vysoky, v oSetfené varian-
té péstovani v feparské a obilnarské a bramborafské oblasti vysoky,
v oSetfené varianté péstovani v kukuficné zemédélské vyrobni ob-
lasti stfedné vysoky.

The variety Odyssey is recorded in the Common Catalogue of Va-
rieties of Agricultural Plant Species (European Commission, 2013)
and successfully passed tests Comité biere-malt-orge (CBMO).

The British variety Overture provided malt with high extract con-
tent (83.9%) at the optimum content of nitrogenous substances
in non-malted grain (10.4%) and optimum level of proteolytic and
amylolytic modification. Degradation of cell walls was optimum
and B-glucan content varied around 170 mg/l. Wort quality given
by the apparent final attenuation was high (83.1%). In 2011 and
2013, the variety did not have problems with wort haze. Consider-
ing the achieved values in the studied technological parameters,
the variety Overture has very good malting quality with the point
evaluation 8 (7.7).

Plants of the mid late variety Overture are mid high, the variety
is mid resistant to lodging, mid resistant to resistant to stem break-
ing. Medium big to big grain, high portion of sieving fractions above
2.5 mm.

The variety is resistant to powdery mildew on the leaf, resistant
to brown rust, medium resistant to net blotch complex, mid resistant
to resistant to scald, mid resistant to fusarium infestation in the ear.

Yield of grain above 2.5 mm in the treated variant of growing in the
sugar-beet and cereal production area and in the untreated variant of
growing in the potato agricultural production area is very high, in the
untreated variant of growing in the maize and sugar-beet and cereal
production areas and in the treated variant of growing in the potato
agricultural production area is high and in the treated variant of grow-
ing in the maize production area is low.

The variety Overture is recorded in the Common Catalogue of Va-
rieties of Agricultural Plant Species (European Commission, 2013)
and successfully passed tests Comité biere-malt-orge (CBMO).

Extract content in the French variety RGT Otakar was high
(83.0%) at the optimum content of nitrogenous substances in non-
malted grain (10.1%). Proteolytic and amylolytic modification was
at the optimum level. Degradation of cell walls was at the optimum
level, B-glucan content moved on the average around 171 mg/l.
The variety had apparent final attenuation at the level of 81.9%
and in 2011 and 2013 it did not have problems with wort haze. The
variety RGT Otakar has very good malting quality with the point
evaluation 8 (7.8).

Plants of the mid late variety RGT Otakar are mid high to low,
the variety is mid resistant to lodging, resistant to stem breaking.
Medium big grain, high portion of sieving fractions above 2.5 mm.

The variety is resistant to powdery mildew on the leaf, mid resistant
to brown rust, less resistant to net blotch complex, mid resistant to
resistant to scald, mid resistant to fusarium infestation in the ear.

Yield of grain above 2.5 mm in the treated variant in the su-
gar-beet and cereal production areas and in the untreated variant
of growing in the potato production area is very high, and in the
treated variant of growing in the potato agricultural production area
high, in both variants in the maize production area and in the un-
treated variant of growing in the sugar-beet and cereal production
areas is mid high.

The German variety SU Zaza provided malt with the optimum ex-
tract content (83.1%) at the optimum content of nitrogenous sub-
stances in non malted grain (10.8%). Proteolytic modification of
this variety was at the optimum level. Amylolytic modification was
above average (265 WK un.). Content of B-glucans in wort was high
(237 mg/l) at the optimum level of modification of cell walls (86.0%).
The variety did not have problems with wort haze. The variety SU
Zaza belongs to the varieties with very good malting quality with
point evaluation 6 (5.9).

Plants of the mid early variety SU Zaza are mid high to low, the va-
riety is mid resistant to lodging, mid resistant to stem breaking. Grain
is big, high portion of sieving fractions above 2.5 mm.

The variety is resistant to powdery mildew on the leaf, mid re-
sistant to brown rust, medium resistant to net blotch complex, mid
resistant to scald, mid resistant to fusarium infestation in the ear.

Yield of grain above 2.5 mm in the untreated variant of growing in
all production areas is very high, in the treated variant of growing in
the sugar-beet and cereal and potato production areas is high, in the
treated variant of growing in the maize agricultural production area
is mid high.

4 CONLUSIONS

This study presents descriptions of fourteen barley varieties which
were registered in the Czech Republic in autumn 2013 and spring
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4 ZAVER

V publikaci je popsano étrnact odriid jeémene, které byly v Ceské
republice registrovany na podzim roku 2013 a na jafe roku 2014.
Detailni pozornost je vénovana deviti sladovnickym odriidam, jejichz
kvalita byla hodnocena podle ukazatele sladovnické jakosti. Ob-
sah dusikatych latek byl u sledovanych odrid na optimalni trovni
(10,1-11,1 %). Pouze odridy Britney (82,3 %) a Francin (82,4 %)
mély obsah extraktu niz8i nez 82,5 %. Odriidy KWS Asta a Overture
mély obsah extraktu na urovni 83,9 %. Rozlusténi dusikatych latek
bylo u sledovanych odrud, kromé odriidy Francin, na optimalni trov-
ni. Amylolytické rozlusténi bylo u véech odrid na nadprimérné az
optimalni drovni. Kvalita sladiny, vyjadfena dosazitelnym stupném
prokvaseni, byla kromé odrdd Francin a SU Zaza na optimalni drovni
(81,3-83,1 %). S rozlusténim bunéénych stén nemély sledované od-
rldy zadné problémy. Odridy SU Zaza (237 mg/l), KWS Asta (213
mg/l) a Francin (203 mg/l) mély obsah B-glukant ve sladiné vyssi
nei 200 mg/l. Ostatnl’ odrl‘]dy mély obsah B-glukand 200 mg/l anizsi.

a niz&i hodnoty dosazitelného stupné pervasenl uvedenym v Za-
dosti o chranéné zemépisné oznaceni ,Ceské pivo“ (Commission
Regulation 2008).

PODEKOVANI

Prezentované vysledky sladovnické kvality byly ziskany v ramci
feSeni vyzkumného zaméru VUPS, a. s., ,Vyzkum kvality a zpraco-
vani sladarskych a pivovarskych surovin“ (RO1914) a za vyznamné
finanéni podpory &lenti Ceského svazu pivovart a sladoven.
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2014. Detailed attention was devoted to nine malting varieties; their
quality was assessed according to the malting quality index. Con-
tent of nitrogenous substances in the studied varieties was at the
optimum level (10.1-11.1 %). Only the varieties Britney (82.3 %)
and Francin (82.4 %) had extract content lower than 82.5 %. The
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