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V letech 2008-2010 bylo analyzovano 69 vzorku pluchatych i bezpluchych odrdd a linii zrna jeémene a z néj vyrobeného sladu. Byla
sledovana aktivita enzymu zapojenych v obranné reakci rostlin vii¢i napadeni patogeny — chitinasy a 1,3-B-glukanasy. Dale byla pomoci
aglutinacniho testu EPS sledovana pfitomnost polysacharidu galaktomananu, ktery je soucasti bunéénych stén vlaknitych mikromycet.
V nesladovanych obilkach jeémene a ve sladiné byl sledovan obsah B-glukant. Souc¢asné byl sledovan potencial gushingu jeémene
a sladu a obsah prekurzort dimetylsulfidu ve sladu. Aktivita 1,3-8-glukanasy ve sladu je prfedevsim vysledkem procesu kli¢eni a nelze
jitudiz povazovat za dusledek napadeni patogeny. Obsah B-glukant ve sladiné neni pravdépodobné znakem, ktery je zasadnim zplsobem
ovlivnén kontaminaci obilky. Naproti tomu Uroven gushingu ve sladu a obsah PDMS ve sladu jsou vyrazné spjaty se znaky spojenymi
s kontaminaci obilky vldknitymi mikromycetami.

BenesSova, K. — Psota, V. — Mikulikova, R. — Bélakova, S. — Svoboda, Z.: Pathogenic metabolites in barley caryopses and their
effect on quality of malting barley and malt. Kvasny Prum. 57, 2011, No. 7-8, p. 215-218.

In 2008—2010 69 samples of hulled and hulless barley varieties and lines and malt made from them were analyzed. Activity of enzymes
involved in the plant defense response to the pathogenic attack — chitinase and 1,3-B-glucanase was monitored. In addition, galactomanan
polysaccharide present in the cell walls of filamentous micromycetes was studied using the agglutination EPS test. B-glucan content
was studied in non-malted barley caryopses and in wort. Simultaneously, gushing potential of barley and malt and content of dimethyl
sulfide precursors in malt were studied. 1,3-B-glucanase activity in malt is mostly a result of the germination process and therefore it is
not a result of a pathogenic assault. Most likely, contamination of caryopsis does not principally affect g-glucan content. On the contrary,
level of gushing and PDMS content in malt are markedly associated with the contamination of caryopses with filamentous micromycetes.

Benesova, K. — Psota, V. — Mikulikova, R. — Bélakova, S. — Svoboda, Z.: Pathogene Metabolite in der Gerstengrasfrucht und
ihren EinfluB auf die Qualitat der Braugerste und des Malzes. Kvasny Prum. 57, 2011, Nr. 7-8, S. 215-218.

In den Jahren 2008—-2010 wurden 69 Muster spelzige und spelzenlosen Gerstensorten und -Linien und aus diesen Gersten hergestelltes
Malz analysiert. Es wurde verfolgt die Aktivitat der Enzyme, die an der Abwehrreaktion der Pflanze gegen die Pathogenangreifung Chitinasa
und 1,3-B-Glukanasa teilnehmen. Durch den Aglutinationstest wurde weiterhin die Anwesenheit des Polysaccharids Galaktomanan, der
ein Teil der Zellwénde von fasrigen Micromyzeten ist, verfolgt. In den ungemalzten Gerstengrasfrichten und in der Wiirze wurde ein Gehalt
an B-Glukan getestet. Gleichzeitig wurde das Gushingspotential der Gerste, des Malzes und Gehalt an Dimethylsulfid Precursoren im
Malz verfolgt. Die Aktivitat der 1,3-B-Glukanasa im Malz ist vor allem ein Resultat des Keimungsprozesses und deswegen als eine Folge
der Pathogenattacke kann nicht betrachtet werden. Der Gehalt an B-Glukan in der SuBwirze stellt wahrscheinlich keinen Parameter, der
durch die Kontamination der Grasfrucht grundsétzlich beeinfluBt werden kann. Spiegel an Gushing im Malz und der Gehalt an PDMS im
Malz sind wesentlich mit den Parametern, die mit der Grasfruchtkontamination durch fasrigen Mikromyzeten wesentlich verbunden sind.
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1 UVOD

Je€men, podobné jako jiné rostliny, se ¢asto musi vyrovnavat
s velmi nepfiznivymi podminkami okolniho prostfedi. Stav, ve kterém
se rostlina nachazi pod vlivem neptiznivého pusobeni, oznacujeme
jako stres, nepfiznivé faktory potom jako stresové faktory neboli stre-
pusobenim stresorli nemaji moznost pfimého uniku. Kromé abiotic-
kych stresord, jako jsou napfiklad silné zareni, zmeény teploty, poméru
mineralt v ptidé ¢i nedostatek nebo prebytek viahy, plsobi na rostlinu
biotické stresory, napfiklad nebezpeéné chemické latky nebo napa-
deni fytopatogeny. Rostlindm chybi adaptivni imunitni systém pro
ochranu proti patogendm. Vyvinuly se u nich jiné ochranné mecha-
nismy a schopnost regenerace. Rezistence rostliny spociva ve vytvo-
feni podminek, za kterych patogen neni schopny na rostliné rist nebo
se mnozit a rozSifovat [1]. Po napadeni fytopatogenem vykazuji rost-
liny mnohostrannou obrannou odpovéd. Podnétem ke spusténi
obrannych reakci obvykle byva specificky metabolit (elicitor) uvolrio-
vany pfi po¢ate¢ni interakci buriky s patogenem a identifikovany vhod-
nym receptorem hostitelské rostliny. Jako elicitory mohou slouzit jed-
nak nékteré metabolity vylu€ované patogeny (exogenni elicitory, napf.
nékteré polysacharidy, specifické enzymy a peptidy), ale i slou¢eniny,
které se uvolfiuji z naruSovanych bunéénych stén obou organismu
(endogenni elicitory). K tém patfi napf. oligomery chitinu, oligoglukany
a glykoproteiny uvolfiované hydrolyzou bunécéné stény patogennich
hub, ¢&i oligogalakturonany uvolfiované z bunééné stény napadené
buriky [2]. Vlastni obranné reakce zahrnuji jednak tvorbu specifickych

Keywords: caryopsis, pathogen, stress proteins, gushing, PDMS

1 INTRODUCTION

Barley, similarly as other plants, often has to cope with very unfa-
vorable conditions of the environment. State of plant into which the
plant gets due to this unfavorable effect is denoted as stress, unfa-
vorable factors as stress factors or stressors. Compared to animals,
stress in plants is more complicated as plants have no possibility of
direct escape from the action of stressors. Besides abiotic stressors,
such as strong radiation, high temperature. distribution of minerals in
soil and lack or excess of humidity, plant is affected by biotic stressors,
e.g. dangerous chemical substances or a phytopathogenic assault.
Plants do not possess an adaptive immune system for protection
against pathogens. They have developed other protective mecha-
nisms and regenerative capacity. Plant resistance is based on creating
the conditions under which the pathogen is not able to grow on the
plant or reproduce and spread [1]. Many plants exhibit multiple de-
fense reaction to a phytopathogenic assault. Frequently, a impetus
for triggering the defense reaction is a specific metabolite (elicitor)
released at the initial interaction between a cell and a pathogen and
identified by a suitable host plant receptor. Elicitors can be some
metabolites released by pathogens (exogenous elicitors, such as
some polysaccharides, specific enzymes and peptides) and also
compounds released from disrupted cellular walls of both the organ-
isms (endogenous elicitors), such as chitin oligomers, oligoglucans
and glycoproteins released by pathogenic fungi cell wall hydrolysis
or oligogalacturonans released from a cell wall of the attacked cell.
[2]. The defense reactions include both creation of specific stress pro-
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stresovych proteint a jednak syntézu a hromadéni chemicky jedno-
dusSich slou¢enin s vyraznym antibiotickym u¢inkem. K témto sekun-
darnim metabolitim s ochrannou funkci patfi nejriznéjsi flavonoidy,
terpenoidy, fenolické latky, fytoalexiny a alkaloidy, které byvaji sou-
hrnné oznacovany jako fytoncidy ¢i inhibitiny. U¢innou reakci na prd-
nik patogen( do buriky je fizena tvorba ochrannych nekréz. Pfi této
tzv. hypersenzitivni reakci dochazi k nahlému zvySeni koncentrace
aktivnich forem kysliku (,oxidative burst*) a aktivaci lipaz, i kdyz nékdy
je provazeno tvorbou nékterych dalSich pro patogen toxickych latek
(napf. polyfenol(). Sou¢asné dojde k inhibici antioxidaénich enzyml
pfitomnych v bunce. V dusledku pak dochazi k rychlé peroxidaci
a k rozpadu membranovych systémd, a tim i ke smrti buriky. V dalsi
fazi dojde k odumfeni bunék i v blizkém okoli mista infekce. Lokali-
zovana nekrdéza vétSinou dosti spolehlivé zastavi pronikani a dalsi
Sifeni infekce. Syntéza protein( indukovanych patogeny (ang. patho-
genesis—related proteins, PRP) [3] je dalSi obrannou reakci rostlin.
Tyto proteiny deaktivuji proteasy, rozkladaji bunééné stény patogenu
a jeho proteiny, zasahuji reprodukci, deaktivuji ribozomy a omezuji
pronikani patogenu [4]. Nékteré maji specifické antimikrobialni ucinky,
napfiklad chitinasa a 1,3-B-glukanasa, které hydrolyzuji bunécné
stény patogennich hub a produkuiji elicitory pro dal$i obranné reakce.
Pfirozenym zdrojem substratl pro tyto stresové proteiny jsou pravé
strukturni polysacharidy bunéénych stén hub. Vzniklé fragmenty pak
pravdépodobné spoustéji dalSi obranné reakce infikované rostliny [5].
Glukanasy a chitinasy maji synergicky uc¢inek. Patogenni mikroorga-
nismy a jejich metabolity negativné ovliviiuji nejen kvalitu obilky jec¢-
mene, ale i kvalitu sladu a findlniho produktu — piva. V nasi praci sle-
dujeme vztahy mezi aktivitou enzym0 chitinasy a 1,3-8-glukanasy
a vybranymi technologickymi znaky v nesladovanych obilkach je¢-
mene a ve vyrobeném sladu.

2 MATERIAL A METODY
V letech 2008—2010 byly z pokusnych stanovist Zabgice a Kroméaiz
odebrany vzorky zrna pluchatych i bezpluchych odrid a linii jeémene
jarniho. Pro meziro¢ni porovnani byly vybrany vzorky, které byly ve
v8ech tfech letech shodné. Slo o pluchaté sladovnické odriidy Bojos,

teins and synthesis and accumulation of chemically simpler com-
pounds with pronounced antibiotic effects. These secondary metabo-
lites with defensive function are various flavonoids, terpenoids, phe-
nolic substances, phytoalexins and alcaloids, summarily denoted as
phytoncides or inhibitors. A controlled formation of protective
necroses is an effective reaction to penetration of pathogens into
a cell. During this so-called hypersensitive reaction concentration of
active oxygen forms (,oxidative burst”) is suddenly increased and li-
pase activated, although sometimes it can be accompanied with pro-
duction of some other and for the pathogen toxic substances (for ex-
ample polyphenols). At the same time antioxidant enzymes present
in a cell are inhibited. This results in rapid peroxidation and breakdown
of the membrane systems and thus cell death. In the next phase, cells
in the immediate vicinity of the infection die. Localized necrosis quite
reliably stops penetration and further spread of the infection.
Another plant reaction during pathogenesis is a production of new
proteins denoted as PR- proteins (pathogenesis—related proteins,
PRP)[3]. These proteins deactivate protease, degrade cell walls of the
pathogen and its proteins, affect reproduction, deactivate ribosomes
and impede penetration of the pathogen [4]. Some of these proteins
have specific antimicrobial effects, e.g. chitinase and 1,3-3-glucanase
which hydrolyze cell walls of pathogenic fungi and produce elicitors
for other defense reactions. Structural polysaccharides of cell walls of
fungi are a natural source of substrates for these stress proteins. The
fragments formed probably trigger the defense reactions of the infected
plant. [5]. Glucanase and chitinase have synergic effect. Pathogenic
microorganisms and their metabolites affect negatively not only barley
caryopsis quality but also quality of malt and final product — beer. The
aim of this paper was to study the relationships between activity of en-
zymes chitinase and 1,3-B-glucanase and selected technological pa-
rameters in non-malted barley caryopses and produced malt.

2 MATERIAL AND METHODS

In 2008-2010 samples of hulled and hulless spring barley varieties
and lines were collected from the testing localities Zabcice and

KroméfFiz. In all three yaers the same samples were selected for the

Tab. 1 Zakladni ¢iselné charakteristiky / Basic numeric characteristics — Zabdice

Sklizen / Osetreni / Gushing B-glukany / Chitinasa / B-glukanasa/ | PDMS
Harvest Treatment B-glucans chitinase B-glucanase
§ 5 | S |3 §
Q = Q = Q = Q = =
§ | S § | 8 § | S § | £ | S
El3 | E s |E |2 & |3 |z
[} — [} — [} — [} — —
= (%] = (%] = (%] = (%] (72}
ml ml % mg.I" | Ukg' |U.kg' [U.kg"' | Ukg' [mg.kg™
2008 NeosSetreno/ Pocet vzo_rku/ 8 8 8 8 8 8 8 8 8
Non-tretaed Sample size
Minimum 0 2.91 44 51 62 202 277 5.1
Maximum 17 10 6.7 1018 63 75 285 352 14.9
Primér / Average 5 1 4.79 380 56 67 245 326 11.2
OSetreno/ Pocet vzorku/
Tretated Sample size 8 8 8 8 8 8 8 8 8
Minimum 0 0 2.91 44 51 62 202 277 5.2
Maximum 17 10 6.7 1018 63 75 285 352 13.4
Pramér/Average 5 1 4.79 380 56 67 245 326 8.1
2009 Neosetreno/ Pocet vzo.rku/ 8 8 8 8 8 8 8 8 8
Non-tretaed Sample size
Minimum 0 0 412 71 46 43 313 277 6.2
Maximum 6 86 7.09 1393 61 60 365 352 111
Primér/Average 1 37 5.28 474 49 49 239 334 8.2
OsSetieno/ Pocet vzorku/
Tretated Sample size 8 8 8 8 8 8 8 8 8
Minimum 0 0 3.94 95 31 47 174 287 5.9
Maximum 3 14 5.91 901 59 65 235 376 12.2
Pramér/Average 0 3 5.08 377 49 52 213 337 8.2
2010 Osetreno/ Pocet vzo.rku/ 8 8 8 8 8 8 8 8 8
Treated Sample size
Minimum 0 0 3.11 93 91 99 133 230 NQ
Maximum 0 0 5.93 1064 107 117 187 339 NQ
Pramér/Average 0 0 4.36 414 98 108 167 290 NQ
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Jersey, Sebastian a Prestige a bezpluché linie KM 1057, KM 2084, KM
2283 a KM 1910 (v letech 2009 a 2010 odrtida AF Lucius). Linie KM
1057 byla v lokalité Kroméfiz odebrana az v roce 2010. Byly pouzity
dvé varianty péstebni technologie, kdy oSetfena varianta zahrnovala
péstebni technologii s pouzitim mineralniho hnojeni, herbicidd a fun-
gicidu. Vzorky je€mene byly sladovany tradiénim postupem v mikro-
sladovné Sladarského ustavu v Brné [6]. V nesladovanych obilkach
[7] a ve vyrobeném sladu byla stanovena uroven gushingu patento-
vanou metodou vyvinutou na VUPS [8], aktivita stresovych enzymd
chitinasy [9] a 1,3-B-glukanasy [10] metodami na principu chromo-
gennich substratl a byl proveden aglutinaéni test EPS (Encapsulated
Polysaccharide) na pfitomnost galaktomananu, extracelularniho po-
lysacharidu produkovaného vlaknitymi mikromycetami [11]. Dale byl
stanoven obsah neskrobovych polysacharidi g-glukand v obilkach
je€mene i ve sladiné metodou Flow-injection analysis (FIA) [12] a ob-
sah prekurzorl dimethylsulfidu (PDMS) ve sladu metodou plynové
chromatografie s plamenofotometrickou detekci [13].

3 VYSLEDKY A DISKUSE

Obsah B-glukan( v jeémeni a ve sladiné se pohyboval v Sirokém
rozpéti. Toto bylo ovlivnéno predevsim vybérem péstovanych odrid
a linii. Bezpluché linie KM 1910 (pozdéji odriida AF Lucius), KM 2283
a KM 2084 mély vyrazné vys§i obsah B-glukant v jecmeni
(4,22-7,09 %) nez pluchaté sladovnické odriidy (3,8-5,05 %). Rovnéz
obsah B-glukant ve sladiné je vyrazné (8—10x) vy$si u bezpluchych
odrud a linii. Vyjimkou byla linie KM 1057, méla naopak nejniz$i obsah
B-glukanll v jeémeni (2,28-4,12 %) i ve sladiné (71—-146 mg/l). Se
znaky spojovanymi s kontaminaci viaknitymi mikromycetami ma ob-
sah B-glukan( ve sladiné jen slaby nebo nevyznamny vztah. Obsah
B-glukan(i ve sladiné neni pravdépodobné znakem, ktery je zasadnim
zplsobem ovlivnén kontaminaci obilky [14,15]. V pribéhu sladovani
se zvySila aktivita 1,3-B-glukanasy. Byla pfiblizné o tfetinu vyssi ve
sladu nez v obilkach (tab. 1 a 2). Je vSak obtizné oddélit aktivitu 1,3-
B-glukanasy zpusobenou obrannou reakci zivych bunék obilky pfi kli-
¢eni od aktivity 1,3-B-glukanasy potfebné k modifikaci stén bunék
Skrobového endospermu. Aktivita chitinasy v nesladovanych obilkach
i ve sladu byla v podstaté na stejné Urovni, ale jeji hodnoty byly vy-
razné ovlivnény roénikem — ve sklizni 2010 byly hodnoty aktivity chi-
tinasy pfiblizné dvakrat vy$si, nez v pfedchozich dvou letech. M-
Zeme fici, ze v roce 2010 vykazovaly obilky je€mene a sladu silngjsi
odezvu na napadeni plisnémi, nez v pfedchozich dvou letech. Aglu-

inter-year comparison, i.e. hulled malting varieties Bojos, Jersey, Se-
bastian, and Prestige, and hulless line KM 1057, KM 2084, KM 2283,
and KM 1910 (the variety AF Lucius in 2009 and 2010). The line KM
1057 was taken in the locality Kroméfiz only in 2010. Two variants
of growing technology were used; the treated variant included grow-
ing technology using mineral fertilizing, herbicides and fungicide. Bar-
ley samples were malted using a traditional method in the microma-
Iting plant of the Malting Institute in Brno [6]. In non-malted caryopses
[7] and produced malt [8] the level of gushing, [9], activity of stress
enzymes were chitinase [10] and 1,3-B-glucanase [9] was deter-
mined using the methods employing chromogenic substrates and
the EPS (Encapsulated Polysaccharide) agglutination test was car-
ried for the presence of galactomannan, extracellular polysaccharide
produced by filamentous micromycetes [11]. Further, content of non-
starch polysaccharides, B-glucans, in barley caryopses and wort was
determined employing the flow-injection analysis (FIA) [12] and pre-
cursors of dimethyl sulphide (PDMS) in malt by the method of gas
chromatography with flame photometric detection [13].

3 RESULTS AND DISCUSSION

Content of B-glucans in barley and wort varied within a wide range
depending on the selection of the grown varieties and lines. The hulless
lines KM 1910 (later the variety AF Lucius), KM 2283 and KM 2084
had significantly higher content of B-glucans in barley (4.22—7.09 %)
than the hulled malting varieties (3.8-5.05 %). b-glucan content in wort
was also significantly (8—10x) higher than in the hulless varieties and
lines, with the exception of the line KM 1057 which had the lowest b-
glucan content in barley (2.28-4.12 %) as well as in wort (71-146
mg/l). Relationship between B-glucan content in wort and parameters
associated with contamination with filamentous micromycetes is only
weak or non-significant. Presumably, B-glucan content in wort is not
a parameter affected significantly by a caryopsis contamination
[14,15]. 1,3-B-glukanase activity increased during malting. It was by
a third higher in malt than in caryopses (Tab. 1 and 2). However, it is
difficult to differentiate between the activity of 1,3-B-glucanase due to
the defense response of live cells of a caryopsis during germination
and the activity of 1,3-B-glucanase needed for the modification of cell
walls of starch endosperm. Chitinase activity in non-malted caryopses
and malt was generally at the same level but its values were markedly
affected by year — in harvest year 2010 the values of chitinase activity
were approximately twice as high as in preceding two years. We can

Tab. 2 Zakladni ¢iselné charakteristiky / Basic numeric characteristics — KroméFiz
Sklizen / Osetreni / Gushing B-glukany / Chitinasa / B-glukanasa/ | PDMS
Harvest Treatment B-glucans chitinase B-glucanase
T T b T T
] ] (&) ] ]
T |5 [ |3 |2 |5 |% |5 |3
§ |s | &8 |8 |§&§ | |8 |8 |8
E |3 | E |3 |E |3 | E |3 |3
g | & | € | = |8 | & | € | = | =&
] (2] ] (2] ] (2] ] (%2} (72}
ml ml % mg.I" [ Ukg' | U.kg' |Ukg"' | Ukg' [mg.kg™
2008 Neosetreno/ Pocet vzorku/ 7 - - - - - - 7 7
Non-tretaed Sample size
Minimum 0 0 3.97 151 47 91 187 282 6.1
Maximum 17 0 6.21 1036 53 70 277 375 | 115
Pramér / Average 2 0 4.95 429 50 65 237 324 8.5
2009 NeoSetfeno/ Pocet vzo_rku/ 7 7 7 - - 7 7 7 7
Non-tretaed Sample size
Minimum 0 6 3.41 99 45 43 204 259 4.4
Maximum 0 60 6.18 1109 54 49 288 434 | 117
Primér/Average 0 28 4.27 422 49 46 246 345 8.6
Osetreno/ Pocet vzorku/
Tretated Sample size 7 7 7 7 7 7 7 7 7
Minimum 0 7 3.09 178 38 40 210 308 4.8
Maximum 0 63 6.14 1540 51 49 290 370 | 16.8
Pramér/Average 0 31 412 602 45 43 248 339 7.9
2010 OSetfeno/ Pocet vzorku/ 8 8 8 8 8 8 8 8 8
Treated Sample size
Minimum 0 0 3.11 93 91 99 133 230 NQ
Maximum 0 0 5.93 1064 107 117 222 339 NQ
Pramér/Average 0 0 4.36 414 98 108 167 290 NQ
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tina¢ni EPS test pro stanoveni napadeni obilek nékterymi skupinami
mikromycet ukazal ve sledovanych letech stfedni az vysokou konta-
minaci. Pfitomnost polysacharidu galaktomananu, zjistovana EPS
testem, byla vétSinou vy$Si u nesladovanych obilek nez u sladu. To
by znamenalo, ze ¢ast houbovych vidken je z povrchu obilky v pra-
béhu sladovani odstranéna. Gushing, ktery je vyznamnym kvalitativ-
nim nedostatkem finalniho produktu, piva, a jeho vyskyt je spojovan
s kontaminaci obilek vlaknitymi mikromycetami, je mozno do jisté
miry predikovat jiz v je€meni a ve sladu [16]. Hodnoty gushingu ve
sladu byly silné ovlivnény ro€nikem. Zatimco predikce gushingu v jec¢-
meni byla vétSinou negativni a pouze ojedinéle se vyskytly v jeCmeni
nizké hodnoty, ve sladu z roku 2009 z obou sledovanych lokalit byly
naméreny relativné vysoké hodnoty gushingu. Tékavé sirné latky mo-
hou nepfiznivé ovlivnit chut piva i ve velmi nizkych koncentracich. Je-
jich prekurzory jsou sirné aminokyseliny, které jsou pfirozenou sou-
slouceninou dimethylsulfid. Dimethylsulfid v pivu pochazi pfevazné
ze sladu. Hlavnimi prekurzory dimethylsulfidu (PDMS) jsou S-methyl-
methionin a dimethylsulfoxid (DMSO), které se vyskytuji ve sladu bé-
hem sladovani ve vysokych koncentracich. Urover gushingu ve sladu
a obsah PDMS ve sladu jsou vyrazné spjaty se znaky spojenymi
s kontaminaci obilky vldknitymi mikromycetami [14,15].

4 ZAVER

V prabéhu tfi let byly sledovany vztahy mezi aktivitou stresovych
proteinl chitinasy a 1,3-B-glukanasy a napadenim houbami rodu Fu-
sarium (EPS) v nesladované obilce i ve sladu s vybranymi technolo-
gickymi znaky — predikce gushingu v jeémeni a gushing ve sladu, ob-
sah B-glukanl v je¢meni a ve sladiné a obsah prekurzorl
dimethylsulfidu ve sladu. Interakce patogenu s obilkou jeémene je
provazena celou fadou procesu, jejichz cilem je omezit nebo elimi-
novat jeho pusobeni.V ramci tohoto procesu produkuji buriky obilky
a patogenu specifické metabolity, které mohou nepfiznivé ovlivnit pri-
béh zpracovani zrna a kvalitu a zdravotni nezdvadnost finalnich vy-
robkl. Stanovenim aktivit stresovych enzym0 chitinasy a 1,3-B-glu-
kanasy, kterymi se snazi napadena obilka branit, Ize sledovat Uroven
reakce obilky na napadeni mikromycetami. Pfitomnost nékterych sku-
pin mikromycet je mozno sledovat pomoci pfitomnosti polysacharidu
galaktomananu. Ziskané vysledky jsou vSak ovlivnény komplexnim
charakterem kvalitativnich znak( a vztahy mezi nimi.
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EPS test for the determination of caryopses contamination with some
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4 CONCLUSION

Over the three year period relationships between the activity of
stress proteins, chitinase and 1,3-B3-glukanase, and contamination with
fungi of Fusarium sp. (EPS) in a non-malted caryopsis and malt and
the selected technological parameters — prediction of gushing in barley
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micromycete assault. The presence of some groups of micromycetes
can be studied based on the presence of the polysaccharide galac-
tomannan. However, the obtained results are affected by a complex
character of quality parameters and relationships between them.
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