Unutarsortna varijabilnost sastava sekundarnih metabolita sorata 'KujundZu3a bijela’ i 'Trnjak crni'
(Vitis vinifera L.)

SAZETAK

Autohtone sorte vinove loze ,,KujundZzusa bijela" i ,,Trnjak crni" temeljne su sorte vinogorja Imotski, no
0 njihovoj unutarsortnoj varijabilnosti sekudnarnih metabolita dosada nije bilo objavljenih istrazivanja.
Cilj ovog istrazivanja bio je utvrditi razlike u sastavu organskih kiselina te fenolnih i hlapljivih spojeva
medu klonskim kandidatima ovih sorata i identificirati pojedinatne spojeve odgovorne za te razlike.
Istrazivanje je provedeno na maticnom nasadu klonskih kandidata (10 klonskih kandidata sorte
,,Kujundzusa bijela" i 22 klonska kandidata sorte ,,Trnjak crni") u Imotskom vinogorju. U grozdu i mostu
odredeni su osnovni kemijski pokazatelji, sadrZaj pojedinacnih organskih kiselina (HPLC), fenolni profil
koZice bobice (HPLC) te sadrzaj hlapljivih spojeva u koZici bobice (SPME-Arrow GC-MS). Podaci
obradeni analizom varijance (ANOVA) i analizom glavnih komponenti (PCA).

Rezultati su pokazali znac¢ajnu unutarsortnu varijabilnost kod obiju sorata u gotovo svim ispitivanim
pokazateljima, ¢ime je potvrden temeljni preduvjet za klonsku selekciju. Kod sorte ,,Kujundzusa bijela"
najvisim prosjecnim sadrzajem pojedinacnih organskih kiselina istaknuli su se klonovi KUJ272 za vinsku
kiselinu, KUJ258 za jabuénu kiselinu, a pojedina¢nim hlapljivim spojevima klonovi KUJ272, KUJ10 i
KUJ262. Kod sorte ,,Trnjak crni" najviS§im prosjecnim sadrzajem jabuéne kiseline istaknuo se klon
TRN17, a prosjeéni najvi§im sadrzajem fenolnih spojeva i antocijana klon TRN19. Sve postavljene
hipoteze potvrdene su. Izdvojeni klonski kandidati pruZzaju osnovu za daljnji postupak klonske selekcije
te doprinose oCuvanju i unaprjedenju hrvatske vinogradarske bastine.
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Intravarietal variability in composition of secundary metabolites in cv. KujundZzuSa and Trnjak (Vitis
vinifera L.)

EXTENDED SUMMARY

Grapevine (Vitis vinifer L.) i propagated almost exclusively by vegetative means, which preserves
varietal identity but does not ensure complete genetic uniformity. Over centuries of cultivation, somatic
mutations and epigenetic changes accumulate within varietal populations, givin rise to phenotypic
differences among clones of the same cultivar. This intra-varietal variability is the fundamenta
prerequisite and principal resorce for clonal selection. The cultivar 'Kujundzu$a bijela' and "Trnjak crni'
are indigenous varieties of Imotski wine-growing region. Despite their econonomic and traditional
importance, dana on the intra-varietal variability of secondary metabolites has been practically abest for
these two varieties.

The aim of this study was to determine the differences in the composition of organic acids and of
phenolic and volatile compounds among clonal candidates of these two cultivars, and to identify the
individual compounds responsibel for those differences. Three hypotheses were tested: that at leas one
clonal candidate of each cultivar would have a significantly higher concentration of individual organic
acids; that at least one clonal candidate of 'KujundZuSa bijela' would have a significantly higher content
of individual volatile compounds; and that at least one clonaln candidate of "Trnjak crni' would have a
signivicantly higher content of phenolic compounds, particularly antocyanins.

The research was conducted in a mother plantation of clonal candidates in the Imotski region (Prolozac),
established in 2021 on SO4 rootstock at a density of 5000 vines per hectare. The candidates had
previously been selected through mass positive and sanitary selection and tested for four economically
important viruses (GFLV, ArMV, GLRaV-1 and GLRaV-3) by ELISA. A total of 10 clonal candidates of
'Kujundzu$a bijela' and 22 of "Trnjak crni' were studied, each represented by at least 25 vines, with
sampling carried out over one growing season. Basic must parameters were determined (sugar content
by refractometer, total acidity by titration, pH, and yeast assimilable nitrogen), individual organic acids
were quantified by HPLC, the phenolic profile of the berry skin was determined by HPLC and the volatile
profile was determined by SPME-Arrow GC-MS. were analysed by one-way analysis of variance with
mean-comparison tests and by principal component analysis (PCA) using XLSTAT.

The results revealed significant intra-varietal variability in both cultivars across nearly all measured
parameters, confirming the existence of the variability required for clonal selection. In 'Kujundzusa
bijela’, the first hypothesis was confirmed, as clone KUJ272 showed the highest concentration of tartaric
acid and clone KUJ258 the highest concentration of malic acid; KUJ258 also displayed the highest total
acidity, making it valuable for retaining acidity under warming conditions. The second hypothesis was
likewise confirmed: different clones excelled in different chemical groups of volatiles, with KUJ272
highest in C6 aldehydes, KUJ10 highest in terpenes, and KUJ262 highest in norisoprenoids,
demonstrating that aromatic variability is multidimensional. The phenolic profile was dominated by
flavan-3-ols, and a clear contrast emerged between phenolically rich clones (KUJ271, KUJ263, KUJ266)
and the phenolically poorest clone, KUJ262. Notably, KUJ262 combined the lowest phenolic content
with the highest sugar and norisoprenoid content, indicating a differently oriented metabolism rather
than generally lower accumulation. PCA identified KUJ271 as the clone with the highest overall level of
phenolic accumulation.

In "Trnjak crni', the first hypothesis was confirmed through clone TRN17 with highest malic acid. The
third hypothesis was confirmed by clone TRN19, which showed the highest average content of total
anthocyanins and total phenolic compounds, supported by both analysis of variance and PCA. A pattern
linking yield and quality was observed: the productive clone TRN11 had the highest yield but the lowest
anthocyanin and among the lowest total phenolic contents, whereas the lower-yielding clones TRN19
and TRN15 were qualitatively superior. The anthocyanin profile was dominated by malvidin derivatives,
and TRN19 also stood out in the stable acylated forms, while TRN15 excelled in flavonols and
norisoprenoids.



In conclusion, all three hypotheses were confirmed, and several clonal candidates of both cultivars were
identified as particularly valuable for further clonal selection in the Imotski region, both for adaptation to
climate change (clones with elevated organic acid content, such as KUJ258 and TRN17) and for quality-
oriented wine production (clones with favorable phenolic and aromatic profiles, such as KUJ271, TRN19
and TRN15). This study provides an original contribution to the knowledge of the intra-varietal variability
of secondary metabolites in these indigenous cultivars and thereby to the preservation and improvement
of Croatian viticultural heritage. For the final selection of clones, the observed differences should be
confirmed over several growing seasons.
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