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Abstract

This case study examines the impact of production meth-
ods and barley varieties on the quality of farmhouse
malts. The experiment used samples of three spring bar-
ley varieties: the two-row varieties Domen and Thermus,
and the six-row variety Bredo. Four samples of farm malts
were produced from these varieties using different pro-
duction methods, which are described in tables. The dif-
ferences in quality between the samples were significant.
The sample labelled Thermus JG produced malt that ap-
proached current quality standards. The other three sam-
ples showed low levels of modification. The extract con-
tent in the malt dry matter ranged from 72.7% to 79.5%,
the Kolbach index ranged from 32.6% to 33.7%, and the
B-glucan content ranged from 1010 to 1290 mg/I. The
farm malt samples produced cloudy wort, and the mash
aroma was described as burnt, smoked and smoky. The
laboratory malt produced in the micro-malting plant also
had significantly low quality. The results indicate that the
choice of variety and production method has a crucial im-
pact on the quality of the final malt.

Keywords: floor malting; sainn-type kiln;
farmhous malt; malt quality

Abstrakt

Tato pripadova studie zkouma vliv vyrobnich postupt
a odrad na kvalitu farméarskych sladd. V experimen-
tu byly pouzity vzorky tfi odr(d jarniho je¢mene:
dvouradé odriidy Domen a Thermus a Sestifada odru-
da Bredo. Z téchto odrtd byly vyrobeny ctyfi vzorky
farmarskych sladdi pomoci réznych vyrobnich po-
stupd, které jsou popsany v tabulkové podobé. Rozdily
v kvalité mezi jednotlivymi vzorky byly zna¢né. Vzorek
oznaceny Thermus JG poskytl slad, ktery se blizil
soucasnym pozadavkdm na kvalitu sladu. Ostatni tfi
vzorky vykazovaly nizkou uroven rozlusténi. Obsah
extraktu v susiné sladu se pohyboval v rozmezi 72,7-
79,5 %, Kolbachovo ¢islo bylo v rozmezi 32,6-33,7 %
a obsah B-glukant byl v rozmezi 1010-1290 mg/I.
Vzorky farmarskych slad( poskytly kalnou sladinu
a viné rmutu byla hodnocena jako pfipalena, uzena
a kourova. Laboratorni slad vyrobeny v mikrosladovné
mél také vyrazné nizkou kvalitu. Vysledky ukazuji, ze
vybér odrlidy a zplsob vyroby maji zasadni vliv na
kvalitu vysledného sladu.

Kli¢ova slova: humnové sladovani; hvozd typu sainn;
farmarsky slad; kvalita sladu
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1 Introduction
Farmhouse malt is the result of traditional production
methods that have remained largely unchanged over the
centuries. In the fascinating world of alternative malting,
history, culture, and production techniques intertwine.
Knowledge has been passed down from generation to
generation. Malt was produced without the equipment
considered essential today, using inherited methods
that often surprise modern maltsters (Garshol, 2020).
The production of farm malt is guided by empirical
knowledge. Thermometers were not used to control
the malting process in the past. The right moment for
individual interventions during malting was determined
by sensing temperature, and using sight and hearing.
Farm brewers brewed beer from their own malt, which
they produced from grain (mostly barley) that they grew
themselves. Because they malted on a much smaller scale
(Figures 1, 2, 3), they used entirely different methods than
those used in industrial malt production. The malt produced

had aromas that today’s commercial malts lack. Technically,
the quality of this malt was lower (Garshol, 2020).

1 Uvod

Farmarsky slad je vysledkem tradi¢nich vyrobnich po-
stupd, které se v pribéhu staleti témér nezménily. Ve
fascinujicim svété alternativniho sladovnictvi se pro-
linaji historie, kultura a vyrobni postupy. Znalosti byly
predavany z generace na generaci. Slad byl vyrabén bez
vybaveni, které je dnes povaZovano za nezbytné, a pomoci
zdédénych metod, které jsou ¢asto pro soucasné sladare
prekvapujici (Garshol, 2020). Vyroba farmarského sladu
se Fidi empirii. Teploméry se pro fizeni procesu sladovani
v minulosti nepouzivaly. Spravny okamzik pro jednotlivé
zasahy béhem sladovani byl urcovan pomoci vnimani
teploty a pomoci zraku a sluchu.

Farmarsti pivovarnici varili pivo z vlastniho sladu,
ktery vyrabéli z obili (vétSinou je¢mene), jeZ si sami vy-
péstovali. Protoze sladovali v mnohem mensim mérit-
ku (obrazky 1, 2 a 3), pouzivali zcela odliSné postupy
nez ty, které se pouzivaji pri primyslové vyrobé sladu.
Vyrobeny slad mél viiné, které dnesni komercni slady
postradaji. Technicky vzato byla kvalita tohoto sladu
nizsi (Garshol, 2020).

Figure 1

Aview of two “steeping boxes” adjacent to a small malt house. The shirt of maltster Jerund Geving features

a symbol of traditional Norwegian brewing, a wooden ring for collecting and storing yeasts.
Obrazek 1 Pohled na dva ,mdceci boxy", které sousedi s malou sladovnou. Na tricku sladovnika Jorunda Gevinga
je zobrazen symbol norského tradicniho pivovarnictvi, drevény kruh na sbér a skladovdni kvasnic.

Figure 2

Unloading green malt before charge on a sdinn-type kiln. The barley germination takes place

on a structure located in the middle of the malt house, adjacent to the kiln.
Obrazek 2 Shér zeleného sladu pred nastrenim na hvozd typu sdinn. Kliceni jecmene probihd na konstrukci

umisténé uprostred sladovny v sousedstvi hvozdu.

Figure 3

A view of a sdinn-type kiln. The smoke and heat rise up through thousands of holes in the planks
and through the malt itself, giving it a strong smoky aroma.

Obrazek 3 Pohled na hvozd typu sdinn. Kour a teplo stoupaji tisici otvory v prknech a prochdzeji samotnym sladem,

¢imZ mu doddvaiji silné kourové aroma.

Malt is by far the most important ingredient in beer,
and malting methods have a huge impact on the taste and
aroma of beer. Unfortunately, descriptions of farm malt-
ing are not very precise. Each batch of farm malt is unique
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sladovani maji obrovsky vliv na chut a vilini piva. Bohuzel,
popisy farmarského sladovani nejsou prili§ presné. Kazda
partie farmarského sladu je origindl, protoZe ptijeho vyrobé
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because there are many variables in its production, mak-
ing uniqueness inevitable. The barley varieties that farm
maltsters historically worked with are unknown and
were mostly local landraces. Some of these landraces are
now preserved only in gene banks. Therefore, an exact re-
construction of historical malt types is probably not pos-
sible, but experience shows that traditional methods can
be used to malt even modern varieties (Garshol, 2020).

The aim of the publication was to characterise se-
lected Norwegian farm malts produced by four different
methods using three different barley varieties and to
compare the quality of the farm malts and the laboratory
malts produced in a micro-malting plant.

2 Materials and Methods

2.1 Barley Varieties

Three varieties of spring barley were used for the pro-
duction of farm and laboratory malts (Table 1). The two-
row variety Domen was historically classified as a malt-
ing barley (Aufhammer et al., 1968). The two-row variety
Thermus and the six-row variety Bredo are varieties bred
for feed purposes. Since 1963, the maltster Mr. Jorulf
Rolvseng has been growing the Domen variety. The Ther-
mus grain was supplied by Felleskjgpet Maskinutleie AS.
The Bredo variety is from the 2023 harvest and was ob-
tained from a local farmer.

Table 1 Summary of varieties tested

Tabulka 1 Prehled zkousenych odrtd

existuje mnoho proménnych, coz nevyhnutelné vede k je-
dinecnosti. Odrtidy obili, se kterymi farmarsti sladovnici
historicky pracovali, jsou nezndmé a vétSinou se jednalo
o mistni krajové odridy. Nékteré z téchto krajovych odrtd
se dnes uchovavaji uz jen v genovych bankach. Pfesna re-
konstrukce historickych typt sladu tedy pravdépodobné
neni mozna, ale zkusenosti ukazuji, Ze tradi¢nimi postupy
1ze sladovat i moderni odrtidy (Garshol, 2020).

Cilem publikace bylo charakterizovat vybrané nor-
ské farmarské slady vyrobené ¢tyimi riiznymi postupy
za pouziti tf riznych odrid jeCmene a porovnat kvali-
tu farmarskych sladd a laboratornich sladti vyrobenych

v mikrosladovné.

2 Material a metody

2.1 Odrudy je¢mene

Pro vyrobu farmarskych a laboratornich sladi byly
pouzity tfi odridy jarniho jeémene (tabulka 1).
Dvouradd odriida Domen byla ve své dobé uvadéna
jako sladovnickd (Aufhammer et al., 1968). Dvourada
odriida Thermus a Sestifada odrtida Bredo jsou odrudy
vyslechténé pro krmné ucely. Odriidu Domen si od
roku 1963 péstuje sladovnik pan Jorulf Rolvseng. Zrno
odridy Thermus dodala firma Felleskjgpet Maskinut-
leie AS. Odrida Bredo je ze sklizné 2023 a byla ziskana
od mistniho farmare.

Denomination Origin Maintainer Country of origin | Registration Reference
Nazev Pavod UdrZovatel Zemé plivodu Registrace Odkaz
Bredo Vg;;";’y hésK’\?ngfjéx Graminor AS NN‘(’)rr‘;Vlfg' 2019 https:/graminor.no/sort/bredo/
Thermus d\/zggt;;iy g:g:ra]ar?a); ngreetazilsgt DS;r:ZEgk 2016 https:/graminor.no/sort/thermus/
2.2 Malting 2.2 Sladovdni

Four samples of farm malt were provided by Norwegian
maltsters Jgrund Geving, Roar Sandodden, and Jorulf
Rolvseng, with Jgrund Geving supplying two samples.
For easier identification, the initials of the maltster’s
name are included after the name of variety from which
the malt was made (Domen JR, Thermus RS, Thermus ]G,
Bredo ]G). The production methods of the supplied farm
malt samples are described in tables (Tables 2-5) based
on descriptions provided by the individual maltsters.
Along with the malt, samples of unmalted grain of the
varieties Domen, Thermus, and Bredo were also provided.

982

Ctyii vzorky farméiského sladu dodali norsti sladovni-
ci Jgrund Geving, Roar Sandodden a Jorulf Rolvseng,
pricemz Jgrund Geving dodal dva vzorky. Pro snadnéjsi
identifikaci jsou za nazvem odridy, ze které je slad vy-
roben, uvedeny inicidly jména sladovnika konkrétniho
sladu (Domen JR, Thermus RS, Thermus ]G, Bredo ]JG).
V tabulkach jsou uvedeny vyrobni postupy dodanych
vzorkl farmarského sladu (tabulky 2-5) vytvorené na
zakladé popisi dodanych jednotlivymi sladovniky.

Spolu se sladem byly také dodany vzorky neslado-

vaného zrna odrid Domen, Thermus a Bredo. Z dodanych
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From the supplied barley samples, laboratory malt was pro-
duced at RIBM ATL Malting Institute Brno in the micro-malt-
ing plant (KVM Czech Republic) (Table 6). The micro-malt-
ing process followed the MEBAK methodology (2018).

vzorki je¢mene byl ve VUPS, AZL Sladai'sky tstav Brno
vyroben laboratorni slad (tabulka 6) v mikrosladovné
(KVM Ceska republika). Mikrosladovani probihalo podle
metodiky MEBAK (2018).

Table 2

Tabulka 2 Postup vyroby farmdfského uzeného sladu v humnové sladovné s hvozdem typu sdinn (Domen JR)

The production process of the smoked farmhouse malt in a floor malting plant with a sdinn-type kiln (Domen JR)

Temperature
v " Teplota N
alting phase . . °C ote
Faze sladovani Malting process Proces sladovani Poznamka
inside outside
uvnit¥ venku
! et stage takes place Ack biha
Steeping w 8 p namacka probiha without air bez vzdusné
2 Maceni in a barrel through v sudu, kterym 72 rest Festavk
3 which water flows protéka voda P Y
4
the germination grain kli¢ici zrno se necha
5 Germination is allowed to grow sriist dohromad 9 without bez
6 Kliceni together into do dek Y turning obraceni
a blanket Y
7
Kilnin the m:lt::athask " slad, ktery prorostl the malt is . slahd ¢
8 8 8rown into the olanke do deky, se roztrha 24 raked 1-2 Je pronmu
Hvozdéni is torn apart and placed .. o . 1-2 krat
" a polozi na sainn times a day
on the sainn za den
Table 3 The production process of the smoked farmhouse malt in a floor malting plant with a sdinn-type kiln (Thermus RS)
Tabulka 3  Postup vyroby farmdrského uzeného sladu v humnové sladovné s hvozdem typu sdinn (Thermus RS)

Temperature
i " Teplota N
alting phase q - °C ote
Faze sladovani Malting process | Proces sladovani Poznamka
inside outside
uvnit¥ venku
wet stage namacka
1 . vzdusna 24
air rest L
Steeping prestavka
Maceni wet stage namacka
2 . vzdusna 24
air rest L.
prestavka
3 24
4 24
5 Germination 24 14 air temperature | teplota vzduchu
6 Kliceni 24 in the room V mistnosti
7 24
8 24
kilning hvozdéni 10
Kilning L
9 Hvozdeni rest prestavka 10
kilning hvozdéni 7

2.3 Analysis of Barley Grain and Malt

2.3 Analyza zrna je¢mene a sladu

Three samples of unmalted grain, four samples of Nor-
wegian farm malt, and three samples of laboratory malt
were analysed primarily according to the methodologies

Tti vzorky nesladovaného zrna, ¢tyri vzorky norského
farmarského sladu a tfi vzorky laboratorniho sladu
byly analyzovany predevSim podle metodik MEBAK
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of MEBAK (2011, 2018) and the EBC Analysis Committee
(2010). References to all used methodologies are provid-
ed in Tables 7 and 8.

3 Results and Dicussion

From the tables (2-5), it is evident that there is no universal
recipe for the production of farmhouse malt. During the ger-
mination phase, the temperature was estimated by hand. If
the temperature felt too high, the green malt was turned.
When 5-7 grains with acrospires were visible in a hand-
ful of green malt, it indicated that in most other grains, the
acrospire length was at the level of 3/4 to 4/4 of the grain,
and the malt was ready for kilning. Farm maltsters focus
more on achieving a good smoky aroma than on the extract
content in the malt. The lack of extract can be compensated
for by adding sugar during beer production. Recently, some
farm malt producers have tried to have a certain degree of
control over the malting process and regularly measure the
temperature of the green malt using a thermometer.

During kilning, farm malt producers also relied on
sensing the temperature by hand. When the perforated
boards on which the malt was kilned became too hot, it
was time to turn the kilned malt. In the final stage of kiln-
ing, the malt grains made a clicking sound. If this clicking
occurred approximately every 10 seconds, it was time to
turn the malt or end the kilning process.

From the obtained results (Tables 7 and 8), it is evi-
dent that the quality of the evaluated malt samples was
primarily influenced by the production method used and
the barley varieties. There were significant differences in
the quality of the supplied farm malt samples.

Malt quality was also affected by the protein content
of the unmalted grain. Based on the protein content in
the malt of the supplied farm malt samples, the protein
content in the unmalted grain likely ranged from the op-
timal value of 10.8% in the Thermus RS samples to the
very high value of 13.4% in the Domen JR sample. The
protein content influences most other malting charac-
teristics.

There were significant differences in cytolytic modifi-
cation among the farm malt samples. The degradation of
cell walls, characterized by friability, was very slow and
ranged from 27% (Thermus RS) to 55% (Thermus ]G).
The level of friability corresponded with the B-glucan
content in the wort. The variety with the highest friabili-
ty had the lowest 3-glucan content in the wort (Thermus
JG - 321 mg/1). The B-glucan content in the wort was very
high in all farm malt samples. The 3-glucan content in the
wort of spring malting barley varieties should not exceed
250 mg/1 (Psota and Kosat, 2002).
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(2011, 2018) a EBC Analysis Committee (2010). Odkazy
na vSechny pouZité metodiky jsou uvedeny v tabulkach
7 a8.

3 Vysledky a diskuze

Z tabulek (2-5) je patrné, Ze neexistuje Zadny univerzal-
ni recept na vyrobu farmarského sladu. Ve fazi kli¢eni
byla teplota odhadovana dlani. Pokud byla citit prilis
vysoka teplota, zeleny slad byl otoc¢en. Kdyz bylo v hrs-
ti zeleného sladu vidét 5-7 zrn se strelkami, znamenalo
to, Ze ve vétSiné ostatnich zrn sladu byla délka strelky na
urovni 3/4 aZz 4/4 zrna, a slad byl pripraven k hvozdéni.
Farmarsti sladovnici se zaméruji spiSe na dosaZeni do-
brého koutového aroma nez na obsah extraktu ve sladu.
Nedostatek extraktu mohou pti vyrobé piva kompenzo-
vat pridanim cukru. V posledni dobé se nékteri vyrobci
farmarskych slad snazi mit nad procesem sladovani
urc¢itou miru kontroly a teplotu zeleného sladu pravidel-
né méii pomoci teploméru.

Také béhem hvozdéni se vyrobci farmarského sladu
spoléhali na vnimani tepla rukou. Kdyz byla perforovana
prkna, na kterych se slad hvozdil, prilis horka, byl cas
hvozdény slad prevrstvit. V zavérecné fazi hvozdéni vy-
davalo zrno sladu zvuk podobny cvakani. Pokud se toto
cvaknuti ozvalo priblizné kaZzdych 10 vtefin, byl ¢as slad
otoc¢it nebo hvozdéni ukoncit.

Z dosazenych vysledkd (tabulky 7 a 8) je ziejmé,
ze kvalita hodnocenych vzorkil sladu byla ovlivnéna
predevSim pouzitym vyrobnim postupem a odriidami
jeCmene. Mezi kvalitou dodanych vzorkl farmarskych
sladi byly vyrazné rozdily.

Kvalita sladu byla ovlivnéna téZ obsahem dusikatych
latek v nesladovaném zrnu. Na zdkladé obsahu dusikatych
latek ve sladu u dodanych vzorkd farmarského sladu se
obsah dusikatych latek v nesladovaném zrnu pohyboval
pravdépodobné od optimalni hodnoty 10,8 % u vzorkd
Thermus RS az po velmi vysokou hodnotu 13,4 % u vzor-
ku Domen JR. Obsah dusikatych latek ovliviiuje vétSinu
ostatnich sladovnickych znaki.

\

farmarského sladu zjistény vyznamné rozdily. Degra-

cytolytickém rozlusténi byly mezi vzorky
dace bunécnych stén, charakterizovana friabilitou, byla
velmi pomala a pohybovala se od 27 % (Thermus RS)
do 55 % (Thermus JG). Urove friability odpovidala ob-
sahu B-glukant ve sladiné. Odrtida s nejvyssi friabilitou
321 mg/1). Obsah B-glukanti ve sladiné byl u v§ech vzorki
farmarského sladu velmi vysoky. Obsah B-glukani ve
sladiné jarnich odrid sladovnického je¢mene by nemél

prekrocit 250 mg/1 (Psota a Kosar, 2002).
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There were significant differences in proteolytic Mezi vzorky farmarského sladu byly zjistény vyznamné

modification among the farm malt samples. The Kolbach rozdily v proteolytickém rozlusténi. Kolbachovo ¢islo se
index ranged from a very low value of 32.6% (Domen ]R)
to a satisfactory value of 49.9% (Thermus ]G). The rela-
tive extract at 45 °C was higher than the Kolbach index

in three cases. The relative extract at 45 °C ranged from

pohybovalo od velmi nizké hodnoty 32,6 % (Domen JR) po
uspokojivou hodnotu 49,9 % (Thermus ]G). Relativn{ ex-
trakt pii 45 °C byl ve trech pripadech vyssi nez Kolbachovo
Cislo. Relativni extrakt pti 45 °C se pohyboval od velmi niz-

Table 4 The production process of the smoked farmhouse malt in a floor malting plant with a sdinn-type kiln (Thermus JG)

Tabulka 4 Postup vyroby farmdrského uzeného sladu v humnové sladovné s hvozdem typu sdinn (Thermus JG)

Temperature
o viT " Teplota .
ay alting phase . .. °oC ote
Den | Faze sladovani Malting process Proces sladovani Poznimka
inside outside
uvnitf venku
1 wet stage namacka 8 in a barrel v sudu
air rest vzdusna prestavka 8
wet stage namacka 8
2 Ste’e ping air rest vzdusna prestavka 8
Maceni
wet stage namacka 8
air rest vzdusna prestavka 8
3 wet stage namacka 8
air rest vzdusna prestavka 8
spread out on floor rozprostreno na 10
humno
4 at 12:00 ve 12:00 24 9
at 20:00 ve 20:00 9
5 L 24
Germination
Kliceni at 11:00 v 11:00 16-17 8 green malt spread into zeleny slad rozprostien
6 : . 24 a thinner layer of 7-8 cm do tendi vrstvy 7-8 cm
at 20:00 ve 20:00 13-14 6
. . _ the roots of the germinating kofeny kli¢icich zrn
7 at 13:00 v13:00 24 12-14 8 grains begin to intertwine se zacinaji proplétat
8 24
20 13-15
start of the kilning | zahajeni hvozdéni spread green malt nastient zeleného sladu ma lisku
at 20:00 ve 20:00 on the perforated floor
? 4 slight color change due mirna zména barvy v disledku
. . . ) to rapid heating for stop further rychlého zahfati pro zastaveni
turning at 23:00 obraceni ve 23:00 40 germination, about 40°C dalsiho kli¢eni, asi 40 °C na lisce
on the kiln floor hvozdu
turning at 01:00 obraceni v 01:00
the temperature in the malt teplota ve sladu ie 55-60 °C
Kilning turni +02:30 b {ve 02:30 5560 is 55-60 °C, the temperature . 7 . v ] 4 P !
Hvozd&ni urning a : obraceni ve 02: through the perforated boards eplota per i:;vigym prkny je
is 107 °C
10 interrupted kilning | preruseni hvozdéni 24
at 04:00 ve 04:00
resumption of obnoveni hvozdéni 30-35 6
kilning at 10:30 v 10:30
turning at 14:00 obraceni ve 14:00 80-85 temperature in the malt teplota ve sladu
finished kilning at ukonceno 1:20
01:20 hvozdéni v 01:20 :
11
deCTT:\(I)gg at odkliceniv 11:00 44 temperature of deculmed malt teplota odkliceného sladu
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Table 5 The production process of the smoked farmhouse malt in a floor malting plant with a sdinn-type kiln (Bredo JG)

Tabulka 5 Postup vyroby farmdiského uzeného sladu v humnové sladovné s hvozdem typu sdinn (Bredo JG)

Temperature
o Vi : Teplota .
ay alting phase . .. oC ote
Den | Faze sladovani Malting process Proces sladovani Poznamka
inside | outside
uvnitf venku
1 wet stage namacka 8
air rest vzdusna prestavka 8
wet stage namacka 8
2 Stegp ing air rest vzdusna prestavka 8
Maceni
wet stage namacka 8
air rest vzdusna prestavka 8
3 wet stage namacka 8
air rest vzdus$na prestavka 8
layer the green malt vrstva zeleného sladu
4 spread out on floor rozprotfeno na humnu 24 was a thickness of N o .
meéla tloustku asi 8 cm
about 8 cm
turning and moistening | obraceni a dokropeni .
at 11:00 v 11:00 n 20-21
turning and moistening | obraceni a dokropeni 2
> | Germination at 15:00 v 15:00 4 | v-ls
Kliceni turning and moistening | obraceni a dokropeni 9 17-18
at 20:00 ve 20:00
turning at 10:00 obraceni v 10:00 18 uneven germination nerovnomeérné kliceni
6 24 .
turning at 20:00 obraceni ve 20:00 20 malt ready for kilning slad pripraven
k hvozdéni
12
7 start of the kilning at zahdjeni hvozdéni ve spread green malt on nastreni zeleného
12:00 12:00 the perforated floor sladu na lisku
turning at 17:00 obraceniv 17:00 12
8 turning at 20:00 obraceni v 20:00
turning at 22:30 obraceni v 22:30
turning at 08:10 obraceni v 08:10
turning at 09:30 obraceni v 09:30
R . . . temperature on the . .
turning at 11:00 obraceni v 11:00 15 50 floor 50°C teplota na lisce 50 °C
turning at 13:00 obraceni v 13:00
turning at 14:30 obraceni v 14:30
9 temperature in the teplota ve sladu je
Kllnmfg . turning at 17:00 obraceni v 17:00 2 42-43 malt is 42._43 Cand 42-43 Cv 4 pogtupne
Hvozdéni gradually increases up se zvysuje aZz na
to 65/70 °C 65/70 °C
turning at 19:00 obraceni v 19:00
turning at 21:00 obraceni v 21:00 07:40 - temperature 40 -
7 90 under the perforated 07'|4?< t_ep(l}cz)ti(p:)od
turning at 23:00 obraceni v 23:00 floor is 90 °C Iskouje
turning at 24:00 obraceni v 24:00
_ malt temperature teplota sladu
8 34-38 34 and 38 °C 34 a38°C
turning at 09:15 obraceniv 09:15 2 43 malt temperature teplota sladu 43 °C
10 turning at 10:45 obraceni v 10:45 43°C
turning at 12:15 obraceniv 12:15 3
turning at 13:30 obraceni v 13:30
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a very low value of 24.9% (Thermus RS) to a very high
value of 57.6% (Thermus ]G). Amylolytic modification
was primarily characterized by the extract content in the
malt dry matter. The extract content in three samples was
very low, reaching values lower than typically required
(Kunze, 2010). Only the Thermus JG sample had a satis-
factory level (82.7%), comparable to the extract content
of many current malting barley varieties.

The quality of the wort, determined by the apparent
final attenuation, was very low in three samples. The
Thermus ]G sample had an apparent final attenuation of
79.8%. It appears that the malting process used for the
Thermus JG sample resulted in malt with a quality that, in
some aspects, approaches the quality of existing malting
barley varieties.

From the same barley variety samples, malt was pro-
duced in a micro malting plant for comparison according to
MEBAK (2018) methodology (Table 6). The malt samples of
the Domen, Thermus, and Bredo varieties produced in the
micro-malting plant achieved very low malting quality (Ta-
ble 8). The differences in malt quality among these samples
were not as pronounced as in the set of farm malts. Cytolyt-
ic modification was at an even lower level than in the farm
malt samples. The degradation of cell walls was very slow
(friability ranged from 23% to 49% and -glucan content

ké hodnoty 24,9 % (Thermus RS) po velmi vysokou hod-
notu 57,6 % (Thermus ]JG). Amylolytické rozluSténi bylo
charakterizovano predev$im obsahem extraktu v susiné
sladu. Obsah extraktu byl u tf vzorki velmi nizky a dosahl
nizsich hodnot, nez je obvykle pozadovano (Kunze, 2010).
Pouze u vzorku Thermus ]G se pohyboval na vyhovujici
urovni (82,7 %), coZ je srovnatelné s obsahem extraktu
u Fady soucasnych sladovnickych odrad.

Kvalita

prokvaseni, byla u ti vzorki velmi nizka. Vzorek Ther-

sladiny, dana dosazitelnym stupném
mus JG mél dosazitelny stupeni prokvaseni na urovni
79,8 %. Zda se, Ze postup vyroby sladu pouzity v piipadé
vzorku Thermus ]G vedl k vyrobé sladu s kvalitou, ktera
se v nékterych aspektech priblizuje kvalité stavajicich
odrid sladovnického je¢mene.

Ze stejnych vzorkl odrid je¢mene, byl pro srovnani
vyroben podle metodiky MEBAK (2018) slad v mikro-
sladovné (tabulka 6). Vzorky sladu odrid Domen, Thermus
a Bredo vyrobené v mikrosladovné dosahly velmi nizké
urovné sladovnické kvality (tabulka 8). Rozdily v kvalité
sladu mezi témito vzorky nebyly tak vyrazné jako v soubo-
ru farmarskych sladi. Cytolytické rozlusténi bylo na jesté

bunécnych stén byla velmi pomala (friabilita se pohybovala
v rozmezi od 23 % do 49 % a obsah f-glukant od 852 do

The production process of laboratory malts in the micro-malting plant

Tabulka 6 Postup vyroby laboratornich sladi v mikrosladovné

Temperature
b o o Teplota .
ay alting phase . . °C ote
Den | Fize sladovani Malting process Proces sladovani Poznamka
inside | outside
uvnitf venku
wet stage namacka 5 water temperature 14 °C teplota vody 14 °C
1 . PR temperature
air rest vzdusna prestavka 19 in the sample 14 °C teplota ve vzorku 14 °C
wet stage namacka 4 water temperature 14 °C teplota vody 14 °C
2 Steeping . . temperature
Maceni air rest vzdu$na prestavka 20 in the sample 14 °C teplota ve vzorku 14 °C
wet stage namacka spraying to achieve k dosazeni
3 8 dokropeni 45 % water in the grain 45 % vody v zrnu
. . . temperature o
air rest vzdus$na prestavka 23:45 in the sample 14 °C teplota ve vzorku 14 °C
4
Germination | the grain is turned zrno se obraci temperature .
Kliceni 1 time per day 1krat denné 72 in the sample 14 °c | ‘eplotave vzorku14°C
6
free-drying stage faze predsouseni 12 55+2°C 55+2°C
1:30 60 +2°C 60 +2°C
i 2 ZOovAnT 1:30 65+2°C 65+2°C
8 HKlInldnvg . forced drying stage faze zvlysovam
vozdeni teploty 1:30 70 £2°C 70+2°C
1:30 75+2°C 75+2°C
curing stage faze dotahovani 4 80+2°C 80+2°C
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from 852 to 2050 mg/1). Proteolytic modification was very 2050 mg/1). Proteolytické rozlusténi bylo velmi nizké (Kol-
low (Kolbach index 31.0-37.4%, relative extract at 45 °C bachovo ¢islo 31,0-37,4 %, relativni extrakt pii 45 °C 19,6-
19.6-31.3%). The extract in the malt dry matter and the lev- 31,3 %). Extrakt v suSiné sladu a troveil diastatické mo-
el of diastatic power, characterizing amylolytic modification, hutnosti, charakterizujici amylolytické rozlusténi, byly také
were also at very low levels. The extract in the malt

dry matter ranged from 76.6% to 78.8%, and the  p,p1e7 Barley grain characteristics

level of diastatic power ranged from 106 to 174 WK.  Tabulka 7 Vlastnosti zrna jeémene

The low activity of individual groups of hydrolytic

enzymes was reflected in the low quality of the wort parameter references |  unit
produced by the malt samples. The apparent final ZnaK odkazy | jednotka
attenuation ranged from 66% to 77%. i
g . 0 0 ' Moisture content EBC, 2010 % 145 140 135
Based on a comparison of the quality of lab- Obsah vody 3.2

oratory and farmhouse malts, it can be assumed Protein content (factor 6.25) | EBC, 2010 % 128 105 115

. . Dusikaté latky v susiné 3.32
that their generally poor quality was due to the

R : Starch content d.m. Ping et al., o

barley samples used. Adjusting the production Obsah gkrobu FT-NIR 2013 % 63.0 63.6 61.7
technology can improve malt quality, as demon-

gy p q ¥ Thousand grain weight d.m. | EBC, 2010 41.9 450 36.5
strated by the quality of the Thermus JG sample. Hmotnost tisice zrn v Sug. 34 g : : :

Table 8 Malt and wort characteristics
Tabulka 8 Viastnosti sladu a sladiny

laboratory malts farmhouse malts
laboratorni slady farmarské slady
parameter references unit m SredolG
znak odkazy jednotka
Moisture content EBC, 2010 % 5.41 5.59 484 | 1060 | 935 | 1160 | 887
Obsah vody 4.2
Speed of filtration EBC, 2010 .
Doba stékani 451 min >60 >60 60 10 14 12 10
Speed of filtration EBC, 2010 .
Doba stékani 200 m 451 min 60 >60 20 3 5 5 4
Odour of mash EBC, 2010 musty musty musty burnt smoked smoked smoky
Viné rmutu 4.5.1 zatuchla zatuchla zatuchla pripalena uzena uzena kouFova
Appearance (clarity) of wort EBC, 2010 cloudy cloudy cloudy cloudy cloudy clear cloudy
Cirost sladiny 451 kalna kalna kalna kalna kalna &ira kalna
Haze of wort (12°) EBC, 2010
Zkal 12° 929 EBC 12.53 16.50 13.13 13.67 16.30 0.94 17.61
Haze of wort (90°) EBC, 2010
Zakal 90° 929 EBC 10.07 15.13 13.87 9.75 15.88 0.82 15.23
Viscosity of wort 8.6% EBC, 2010
Viskozita 8.6 % 48 mPa.s 1.862 2.148 1.810 1.798 1.825 1.612 1.985
Apparent final attenuation MEBAK, 2018 o
Dosazitelny stupen prokvaseni R-205.05.730 % 68.8 66.3 773 619 68.1 798 700
Diastatic power EBC, 2010
Diastatickd mohutnost 4.12 WK 138 106 174 95 135 301 132
Free amino nitrogen EBC, 2010
Alfa-aminodusik 410 mg/| 127 103 164 125 100 227 146
B-Glucans in wort EBC, 2010
B-glukany ve sladiné 813.2 mg/| 2050 2040 852 1290 1010 321 1230
Extract of malt d.m. (congfesvs mash) EBC, 2010 % 76.6 78.8 77.2 72.7 795 82.7 75.9
Extrakt sladu v susiné 4.5.1
Hartong VZ 45 °C MEBAK, 2011 o
Relativni extrakt pfi 45 °C 31411 % 24.6 19.6 313 414 249 57.6 37.0
Colour of malt (visual method) EBC, 2010
Barva sladiny EBC 472 EBC 4.2 4.1 4.2 47.5 53 10.5 17.0
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farmhouse malts
farmarské slady

laboratory malts
laboratorni slady

znak odkazy jednotka
Pr°te'”Dclj’s’l,‘E:{‘g l‘;ftga\',ts(ifrfgr 6.25) EBS’szglo % 12.6 10.3 112 12.9 104 112 11.7
Total nitrogen of malt (Kjeldahl) EBC, 2010 o
Celkovy dusik v susiné (Kjeldahl) 4.3.1 % 201 165 179 206 167 178 187
Kgl‘é'gsﬁgv'gdc‘fs"lo Egcl, %10912 % 31.0 32.0 37.4 32.6 337 49.9 335
Soluble protein of malt (Kjeldahl) EBC. 2010
Rozpustné dusikaté latky ve sladu 4’9 1 % 3.9 3.3 4.2 4.2 3.5 5.6 3.9
(Kjeldahl) o
Soluble nitrogen of malt (Kjeldahl) EBC, 2010
Rozpustny dusik ve sladu (Kjeldahl) 491 mg/100g 624 528 670 672 563 889 627
Soluble nitrogen of wort (Kjeldahl) EBC, 2010
Rozpustny dusik ve sladiné (Kjeldahl) 491 mg/100ml 69.4 58.4 74.9 70.4 59.7 91.6 67.0
Total polyphenols in wort EBC, 2010
Celkové polyfenoly ve sladiné 9.11 me/I 74 76 9 197 7 84 127
E[::E:::g EB% 12;) 10 % 231 26.0 49.2 35.9 27.1 54.6 28.7
Homogeneity (by friabilimeter) Baxter and o
Homogenita friabilimetrem O'Farrell, 1983 % 40.3 40.1 740 604 348 82.7 547
Fartly unmodified grains FEG o0 % 59.7 59.9 26.0 39.6 652 17.3 453
Wholly unmodified grains FBS, 210 % 30.0 317 39 214 382 5.6 19.2

4 Conclusion

Farmhouse malt is not produced according to a uniform
procedure. Its production relies on empirical knowledge
and traditional methods passed down from generation
to generation. Although thermometers are starting to
be used, traditional methods such as estimating tem-
perature by hand or listening to sounds during kilning
still play an important role. Maltsters primarily focus on
achieving the desired smoky aroma. The study evaluat-
ed four farm malts produced by different methods from
the spring barley varieties Domen, Thermus, and Bredo.
There were significant differences in cytolytic modifica-
tion among the samples. The degradation of cell walls
was very slow. Friability ranged from 27% (Thermus RS)
to 55% (Thermus JG). The level of friability corresponded
with the B-glucan content in the wort, with Thermus JG
having the lowest 3-glucan content (321 mg/1). All farm
malt samples had high B-glucan content, significantly
above the recommended value of 250 mg/l. There were
also significant differences in proteolytic modification.
The Kolbach index ranged from 32.6% (Domen ]R) to
49.9% (Thermus JG). The relative extract at 45 °C ranged
from 24.9% (Thermus RS) to 57.6% (Thermus ]G).
Amylolytic modification showed that the extract con-
tent in the malt dry matter was very low in three samples.
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na velmi nizké trovni. Extrakt v susiné sladu se pohyboval
v rozmezi 76,6-78,8 % a uroven diastatické mohutnosti
v rozmezi 106-174 WK. Nizk4 aktivita jednotlivych skupin
hydrolytickych enzymt se odrazila v nizké kvalité sladiny,
kterou vzorky jednotlivych sladi poskytly. Dosazitelny stu-
pen prokvaseni se pohyboval v rozmezi 66-77 %.

Na zakladé porovnani kvality laboratornich a far-
marskych sladl lze predpokladat, Ze jejich obecné nizka
kvalita byla zptisobena pouZitymi vzorky je¢mene. Upra-
vou vyrobni technologie lze kvalitu sladu zlepsit, coz
doklada kvalita vzorku Thermus ]G.

4 Zavér

Farmarsky slad neni vyrabén podle jednotného postupu.
Pti jeho vyrobé se spoléha na empirii a tradi¢ni metody
pfedavané z generace na generaci. Teploméry se sice
zacinaji pouZzivat, ale tradi¢ni metody, jako je odhadovani
teploty dlani nebo poslech zvukd béhem hvozdéni, stale
hraji dulezitou roli. Sladovnici se primarné zaméruji na
dosazeni pozadovaného kourového aroma. Ve studii byly
hodnoceny ctyri farmarské slady vyrobené rtiznymi po-
stupy z odrtd jarniho je¢mene Domen, Thermus a Bre-
do. V cytolytickém rozlusténi byly mezi vzorky vyrazné
rozdily. Degradace bunécnych stén byla velmi pomala.
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Only the Thermus ]G sample provided an extract content
of 82.7%. The quality of the wort, measured by the ap-
parent final attenuation, was very low in three samples,
while the Thermus JG sample achieved 79.8%. The malt
samples produced in the micro-malting plant generally
had low quality, with slow cell wall degradation and low
levels of proteolytic and amylolytic modification. It can
be assumed that the low quality was due to the barley
varieties used, but by using an appropriate production
method, a better quality level can be achieved, as demon-
strated by the Thermus JG sample.

Further research will focus on detailed documen-
tation of the diverse traditional production methods of
Norwegian farm malts. Additionally, it will include the
incorporation of original Norwegian landraces into the
spectrum of varieties used for farm malt production,
which would introduce new flavour profiles and char-
acteristics to enrich the final product. Both of these di-
rections will be connected by the analysis of the sensory
profiles of farm malts, helping malt producers better un-
derstand the impact of individual factors on the taste and
quality of their products.
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Friabilita se pohybovala od 27 % (Thermus RS) po
55 % (Thermus ]G). Uroveii friability korespondova-
la s obsahem B-glukand ve slading, pricemz Thermus
vzorky farmaiského sladu mély vysoky obsah 3-glukand,
vyrazné nad doporucenou hodnotou 250 mg/1. V proteo-
lytickém rozlusténi byly také vyrazné rozdily. Kolbacho-
vo ¢islo se pohybovalo od 32,6 % (Domen JR) do 49,9 %
(Thermus ]G). Relativni extrakt p¥i 45 °C se pohyboval od
24,9 % (Thermus RS) do 57,6 % (Thermus ]JG).
Amylolytické rozlusténi ukazalo, Ze obsah extraktu
v susiné sladu byl u tf1 vzorkt velmi nizky. Pouze slad vzor-
ku Thermus JG poskytl obsah extraktu na trovni 82,7 %.
Kvalita sladiny, méfend dosazitelnym stupném prokvaseni,
byla u tif vzorkd velmi nizka, zatimco vzorek Thermus JG
dosahl 79,8 %. Vzorky sladu vyrobené v mikrosladovné
mély obecné nizkou kvalitu, s pomalou degradaci
bunécnych stén a nizkou urovni proteolytického a amy-
lolytického rozlusténi. Lze predpokladat, Ze nizka kva-
lita byla zptlisobena pouzitymi odrtidami jeCmene, avsak
pouzitim vhodného vyrobniho postupu je moZno dosah-
nout lepsi trovné kvality, jak ukazuje vzorek Thermus JG.
Dal$i vyzkum se zaméri na podrobné zdokumen-
tovani rozmanitych tradi¢nich vyrobnich postupi nor-
skych farmarskych sladd. Dale bude zahrnovat zara-
zeni puvodnich norskych krajovych odrid do spektra
odrid pouzivanych pro vyrobu farmarského sladu, coz
by prineslo nové chutové profily a vlastnosti, které by
obohatily finalni vyrobek. Oba tyto sméry bude spojo-
vat analyza senzorickych profild farmarskych sladd, coz
pomtuze vyrobciim sladu 1épe porozumét vlivu jednot-

livych faktort na chut a kvalitu jejich produktt.
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