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SAZETAK

UTJECAJ GENOTIPA I OKOLISNIH UVJETA NA PARAMETRE
SLADARSKE KAKVOCE OZIMOG JECMA (Hordeum vulgare L.)

JeCam namijenjen za sladenje mora udovoljiti posebnim zahtjevima koje
postavlja industrija piva. Sladarsku kakvocu uvjetuje genotip, iako znacajan utjecaj
imaju 1 okoli$ni uvjeti kao Sto su tip tla te fluktuacije u temperaturi 1 padalinama
tijekom uzgoja. Cilj je ovog istrazivanja bio na temelju odabranih ozimih kultivara
je€ma uzgojenih na razliitim agroekoloskim podru¢jima ispitati utjecaj genotipa i
okoli$nih uvjeta na sladarsku kakvocéu. U istrazivanju su koriStena tri kultivara
ozimog je¢ma, a pokus je postavljen na Cetiri lokacije (tla razlic¢ite plodnosti) tijekom
tri vegetacijske godine. U radu je odredena kakvoca zrna je¢ma koji je
mikrosladenjem preveden u slad. Laboratorijskim ispitivanjima odredena je kakvoca
slada koja je obuhvatila parametre koji opisuju citoliti¢ku, amiloliticku i proteoliticku
razgradenost slada. Primjenom visokotlacne tekuc¢inske kromatografije obrnutih faza
(RP-HPLC) odredena je hordeinska frakcija skladi$nih bjelancevina u zrnu je¢ma i u
dobivenom sladu u svrhu odredivanja njihove razgradenosti tijekom sladenja.

Na temelju dobivenih rezultata za koli¢inu ekstrakta, znacajnog parametra u
ocjeni slada, izmedu ispitivanih kultivara nije utvrdena statisticki opravdana razlika,
ali je postojala znacajna razlika izmedu ispitivanih godina i1 lokacija. Statisticka
znacajnost razlika u prosje¢nim vrijednostima koli¢ine bjelan¢evina u zrnu je¢ma
ukazuje na klimatsku varijabilnost istrazivanih vegetacijskih razdoblja te na veliki
utjecaj genotipa i okoliSnih uvjeta na formiranje udjela bjelanc¢evina u zrnu. Koli¢ina
B-glukana u sladu ukazuje na znacajnost razlika izmedu kultivara, kao i na utjecaj
godine 1 lokacije na ispitivano svojstvo. Prema prosjecnim vrijednostima, kultivar
Vanessa pokazao je znacajnije vecu aktivnost u pogledu citoliticke, amiloliticke i
proteoliticke razgradenosti u odnosu na kultivare Zlatko i Barun, iako je u prosjeku
imao veci udio bjelancevina u zrnu. Korelacijska analiza pokazala je da je vecina
parametara sladarske kakvoc¢e visoko medusobno povezana bilo u pozitivnom 1 ili u
negativnom smjeru. Ekstrakt slada znacajno negativno korelira s kolicinom hordeina u
zrnu jeCma 1 koli¢inom [B-glukana. Promatraju¢i utjecaj pojedinih hordeinskih
skupina, uoc€ljiv je izrazito jak negativan utjecaj B skupine hordeina na ekstrakt slada.
Procjena stupnja razgradenosti hordeina tijekom sladenja u velikoj mjeri odrazava
promjene koje se dogadaju s bjelancevinama zrna je¢ma tijekom sladenja te jasno
pokazuje razlike izmedu kultivara vezano uz razgradenost bjelancevina.

Provedbom pokusa i proucavanjem znacajnosti utjecaja okoliSnih uvjeta na
kakvo¢u zrna 1 slada dobiveni su vrijedni podaci o ucinku genotipa u datim
okolnostima koji ¢e se moci koristiti pri procjeni stabilnosti parametara sladarske
kakvoce u selekciji genotipova pogodnih za nase uzgojno podrucje.

Kljucne rijeci: ozimi jeCam, sladarska kakvoca, genotip, okoli$ni uvjeti



SUMMARY

THE IMPACT OF GENOTYPE AND ENVIRONMENTAL
CONDITIONS ON MALT QUALITY PARAMETERS OF WINTER
BARLEY (Hordeum vulgare L.)

Barley aimed for malt production must meet a special requirements
proposed by brewing industry. Malting quality is controlled by genotype, although
environmental conditions like temperature and precipitation fluctuations have also
significant influence on malt quality. The aim of this study was to explore the impact
of genotype and environmental conditions, based on selection of winter cultivars
grown at different agroecological environments, on malting quality. This study
included three winter type barley cultivars and field trials were conducted at four
different locations (different soil fertility) during three vegetation years. Prior to
micromalting barley grain quality was determined. Quality of malt was determined by
laboratory analysis of parameters of cytolytic, amilolytic and proteolytic degradation
of malt. Reversed-phase high-performance liquid chromatography analysis was
applied for determination of endosperm hordein fractions in barley grain and in malt,
with aim to determine the hordein degradation during malting.

Based on obtained results for malt extract content, which is important
parameter in malt evaluation, there was no evidence that would point out the
statistically significant difference between years and locations included in this study.
Statistically significant difference among average values of barley grain protein
content points to the climate variability of investigated vegetation periods and to the
great impact of genotype and environmental conditions on a barley grain protein
formation. The results of B-glucan content in malt showed significant difference
between cultivars. Significant impact of year and location on this parameter was also
noticed. According to average values, cultivar Vanessa showed significantly higher
activity of enzymes in terms of cytolytic, amilolytic and proteolytic degradation of the
endosperm when compared to cultivars Zlatko and Barun, in spite of higher average
grain protein content. The results of the analysis of linear correlation carried out on
the particular malt quality data obtained showed high coherence either in positive or
negative direction. Malt extract content significantly negatively correlates with barley
grain protein content and B-glucan content. Observing the impact of the individual
hordein groups, the significantly negative impact of the B hordein on malt extract
content was noticed. One of the important physical-chemical changes that occur
during malting is degradation of the hordein proteins and conversion to soluble
paptides and amino acids. Assessment of the rate of hordein degradation clearly
indicates differences among cultivars in term of protein degradation.

Implementation of the field trial and study on the impact of the
environmental conditions on barley grain and malt quality gives valuable data on
genotype effect in given circumstances that will be used for malt quality parameters
stability estimation in selection of genotypes of favorable breeding value.

Keywords: winter barley, malting quality, genotype, environmental conditions
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