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INTRODUCTION

In the traditional method (Champenoise method), the re-

fermentation of the base wine, takes place in the bottle after the

addition to the base wine of the so-called tirage solution. The

use of autochthonous yeasts, as starter cultures for secondary

fermentation, is one of the recent innovations proposed to

enhance and differentiate these wines' sensory quality [1,2]. For

the first time, we evaluated the fermentative properties of

selected yeast strains, through a non-targeted metabolomic

approach based on the correlation between the volatolomic

profile determined by GC-MS and the chemical profile obtained

by HPLC-HRMS.

MATERIALS & METHODS

Sparkling wine production

The selected autochthonous Saccharomyces cerevisiae strains 3

(ITEM 9531), 6 (ITEM 9520), 10 (ITEM 9518) and 6 (ITEM

9520) , deposited in the ITEM Microbial Culture Collection of

CNR-ISPA (http://www.ispacnr.it/collezioni-microbiche), have

been tested in pilot scale as starter cultures for Apulian sparkling

wines (SW) production, using as base wine those obtained from

Apulian Bombino bianco (B) and Bombino nero (N) cultivars.

[3]. A commercial yeast (C) strain was also used as control

Chemical analyses

The volatile profile was analyzed using SPME-GC/MS

according to Tufariello et al [4]. The chemical characterization

of SW was evaluated by HPLC/High Resolution Mass

Spectrometry analyses (HPLC-HRMS) [5]. In order to reveal

any grouping of the SW, the chemical data were subjected to

principal component analysis (PCA). In addition, the

relationships between GC-MS and HPLC-HRMS data were

studied by calculating the correlation matrix [6].

RESULTS & DISCUSSION
HPLC/HRMS analysis of sparkling wines produced with the

four starter strain from white (B) and red (N) base wines,

permitted the identification of 61 compounds belonging to

several metabolite classes including sugars, organic acids

and derivatives, nucleosides, lipids, isothiocyanates,

xanthines, amino acids and derivatives, terpenoid

derivatives, hydroxycinnamic acids and derivatives,

flavanols, alkaloids, indoles and hydroxybenzoic acid

derivatives (Fig.1). Compared to control samples (CN and

CB), the SW produced with the four authocthonous starter

strains, showed highest content of polysaccharides that

influenced positively the foam stability [7] and phenolic

compounds esterified with sugars and acids .

Fig.1: Two-dimensional principal component analysis (PCA) applied to HPLC/HRMS data of

sparkling wine samples (scores plot)

Thirty volatile compounds were detected by GC-MS

belonging to the following classes: esters, alcohols, terpenes,

acids. As reported in Fig.2, the white SW (B) fermented by

9351 strain (3B) was characterized by higher values of

terpenes and acids while the red SW (N) produced using 9520

(N6), 9518 (N10),9520 (N6) strains are associated with higher

values of esters and terpenes.

Fig.2: Two-dimensional principal component analysis (PCA) applied to GC-MS data of

sparkling wine samples

CONCLUSION
The yeasts play a crucial role and the choice of the strain able

to enhance the varietal properties of the vine is a key point for

the production of a quality SW with a sensory profile that

reflects the typicality of the terroir. Combined analytical

approaches including GC-MS, HPLC-HRMS and multivariate

statistical analysis provided different information levels

about the yeasts performance used in our trials. The selected

strains are able to produce SW with low volatile acidity, a

good phenolic and polysaccharides profiles that influence the

foam stability and sensorial properties.
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