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Introduction 

 

Real-time in-process reference to a consolidated standard during sparkling wine production 

would be beneficial for reducing product loss and/or allowing a timely diagnosis of intervention 

needs. 

 

End-point control by assaying by the oenologist supervising batch production is the only form of 

control normally carried out in wineries. Afterwards, samples from production batches must pass 

the evaluation step at the Commission’s desk.  

 

Marketing and technological needs motivate an instrumental monitoring of increased tightness. 

The consumer increasingly requires high sensory quality product and International markets 

require large amounts of highly standardised products, where normal batch-to-batch variations 

which would be denoted as ‘typical’ in the domestic market, are not acceptable. In order to save 

production time, defect rejection should begin with the early detection of non compliant batches, 

preferably while fermentation is still ongoing. 

 

Artificial sensory analysis is an oxymoron, given that equipment does not have senses; 

however, equipment that feature a limited number of non-specific sensor mimics Nature’s 

senses which derives a large number of sensations from a limited number of receptors. 

Therefore, the sensor mimicss the receptor, while a mathematical algorithm mimicss brain in 

recognition and judgement. The researcher should adopt an algorithm and adaption options 

capable of optimising the recognition capabilities of the system when it is used by an 

unexperienced operator. 

 

The present study has been carried out to assess whether the responses of an “electronic nose” 

(Libra Nose, fig. 1), i.e. a non-specific, gas-phase analytical instrument, is capable to draw an 

outline of the sensory profile of  Conegliano Valdobbiadene Prosecco Superiore DOCG and 

Prosecco DOC in a way that is objective, repeatable and that can be simply related to the 

verdict of a group of expert judges. 
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Fig. 1 - Electronic Nose "Libra Nose 2.1" 

Materials and Methods 

The analysed samples were supplied anonymously by Valoritalia, the body in charge of 

assigning DOC and DOCG certifications for Prosecco wines based on their sensory identity. 

The following type of samples were analysed:  

� Conegliano Valdobbiadene Prosecco Superiore DOCG (62 samples); 

� Prosecco DOC (62 samples).  

Upon tasting, the Valoritalia Commission either approves the batch or suspends the judgement 

(on the product batch) and states the need of repeating the assessment. Therefore, samples 

from re-assessable batches technically failed the sensory test. 

 

The artifical sensory analyses were carried out in a stream of nitrogen, which was used both as 

a carrier stream (brushing the free surface of the sample in an Erlenmeyer flask), and as the 

reference substance (fig. 2). 

 

 
Fig. 2  View of the electronic nose sparkling wine sample assaying setup 
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The electronic nose used throughout the experimentation was a Libra Nose rev. 2.1, featuring 

multiple quartz micro-balance technology by Tor Vergata University of Roma. Additional input to 

the classification algorithm was supplied by picking selected analytical data from the set of 

chemical analyses that is carried out on every sample passing the sensory test. Specifically, the 

following four measurements relevant to the conditions of the headspace were adopted: volatile 

acidity, SO2, CO2 overpressure and effective ethanol concentration.  

 

 
Fig. 3 Screenshot of the Libra Nose control software 

 

The responses of the 8 enose sensors underwent time filtering to identify the steady state 

responses of the sensors, blank reference, outlier elimination. Following that, the deviations of 

the sensor responses with respect to the blank were joined with the 4 variables of the chemical 

analysis and the whole set of information was subjected to standardisation and classification 

analysis. 

Additionally, for the purpose of supervised classification, each sample was keyed according to 

its status of sensory compliance at the Commission’s assay. For compliant samples, a further 

classification information provided by the Commission, that is, ‘most aromatic’ and ‘least 

aromatic’ of each assaying session, was retained. Non compliant samples were keyed as -1, 

while compliant samples were keyed as ‘0’ and ‘+1’ according to their classification as the ‘most’ 

and ‘least’ aromatic within their assaying session, respectively. 

 

Classification was carried out in non supervised and supervised manner by using Octave 

(http://www.gnu.org/software/octave/) on an Ubuntu Linux personal computer. Overall, 124 

independent samples (62 DOCG e 62 DOC) were analysed by the date of finalisation of the 

present article.  

Non supervised classification was carried by Principal Component Analysis (by retaining the 

topmost 2 and 3 components). Supervised classification was carried out by (Fisher) two-

dimensional Linear Discriminant Analysis and Partial Least Squares (again, by retaining the 

topmost 2 and 3 component PLS) using the additional keying information (-1, 0 and +1). 
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Results and Discussion 

 

The data were processed in two ways: in a single cluster, including all the available samples 

and, separately, for Conegliano Valdobbiadene Prosecco Superiore DOCG and Prosecco DOC 

samples. 

To date, the available data set is classified at best between compliant and non-compliant 

samples by using LDA (fig. 4,5,6); indeed, non compliant samples can be separated from 

compliant ones for both denominations.  

  
        Fig. 5 LDA of Sample of Prosecco DOC 

        

 

 
Fig. 6 LDA of Sample of Conegliano Valdobbiadene Prosecco Superiore DOCG and Prosecco DOC 

 

The other applied classification methods (PCA and PLS; fig. 7,8,9) were able to appreciably 

discriminate only the samples belonging to DOCG Conegliano Valdobbiadene Prosecco 

Superiore.  
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Fig.8 Three-dimensional PLS score plot of  Conegliano Valdobbiadene Prosecco Superiore DOCG 
samples 

Fig. 9 PCA of sample of Conegliano Valdobbiadene Prosecco Superiore DOCG and Prosecco DOC 

 

A moderate separation, though not strictly significant, was obtained between samples classified 

as the 'most' and the 'least' aromatic within each day's assaying pool. 

In no case the sole contribution of either the electronic nose or the physico-chemical analysis of 

the gas phase was sufficient to create a recognisable separation of compliant from non 

compliant samples 

 

Conclusions 

 

The electronic nose and some routinely acquired analytical data permit the fast classification of 

cases of non compliance without the intervention of an expert assayer for DOCG Conegliano 

Valdobbiadene Prosecco Superiore wines. The generalisation of this result to Prosecco DOC 

wines requires further research and a higher number of non compliant samples. The 

discrimination capacity in a winery may be expected to be even higher, given that the samples 

that reach the Commission have presumably passed the assay at the producer’s site with a 

positive outcome. 

A desirable achievement would involve the in-process sensory classification of fermenting 

musts. However, this objective requires a lot of information which cannot be collected solely 

from endpoint samples and a significant ad-hoc response analysis should be carried out to 

separate the effect of aromatic compounds and ethanol. 


