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Wine is a product widely consumed of economic importance in many countries 
around the world (Azcarate, Cantarelli, Pellerano, Marchevsky, & Camiña, 2013). 
From chemical point of view, wine is a complex mixture of different compounds 
with water and ethanol as the main compounds and other minority constituents like 
phenolic compounds, organic acids, amino acids, minerals, sugars, glycerol which 
provide different characteristics to wines (Martelo-Vidal & Vázquez, 2014). One of 
the most important issue in the wine sector and prevention of adulterations in wine 
are discrimination of grape varieties, geographical origin of wine, and year of vintage 
(Godelmann et al., 2013). However, it is necessary to identify the best strategy, the 
most promising analytical method(s) considering economic aspects (screening vs. 
confirmatory methods) to address this topic. In this context, spectroscopic techniques 
have become one of the most attractive and common methods of analysis providing 
rapid and accurate results. 

The purpose of this research is to assess the potential of spectroscopic 
techniques (UV-Vis, FTIR and 1H-NMR) in conjunction with chemometrics to 
discriminate between different red and white Romanian wines and years of vintage.  

There were studied 4 red wine varieties (Cabernet Sauvignon, Merlot, Feteasca 
Neagra, Babeasca Neagra), 7 white wine varieties (Chardonnay Riesling Italian, 
Columna, Sauvignon Blanc, Feteasca Regala, Pinot Gris amd Muscat Ottonel) and one 
rose variety (Mamaia) produced at SCDVV Murfatlar during 9 year of production 
(from 2009 to 2017). The UV-Vis spectra collection was done at 300– 800 nm 
working range, while FTIR fingerprint was acquired between 600-1800 cm-1 using a 
FTIR equipped with a versatile high throughput ZnSe ATR crystal and NMR 
experiments were recorded at 300 K using a Bruker spectrometer operating at 9.4 T, 
observing 1H at 400.2 MHz and 13C at 100.6 MHz. Data matrices were constructed 
with columns corresponding to the specific signals and rows representing wine 
samples. Principal Component Analysis was performed using different regions of the 
obtained spectra to examine the differences within the set of red and white wines. 

Figure 1 shows the overlap of typical 1H-NMR spectra highlighting the differences 
between red wine varieties. 
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Figure 1. 1H-NMR spectra of red wines (Cabernet Sauvignon-green, Merlot-blue, 
Feteasca Neagra-pink and Babeasca Neagra-red) 

The results suggested that spectroscopic methods (UV-Vis, FTIR and NMR), coupled 
with PCA represents a very powerful tools for distinguishing groups with very similar 
properties and consistent overall differences. The proposed methodologies allow the 
classification of wines according to grape variety and year of vintage, better than 75%. 

UV-Vis and FTIR spectroscopic techniques coupled with PCA might be used as 
accessible instruments for the discrimination between different red and white wine varieties, 
without the need for costly and laborious chemical analysis, which makes them more 
accessible to many laboratories.  
Despite presenting good capabilities to discriminate between wine categories, NMR 
spectroscopic approach needs expensive instrumentation and specialized personnel, being used 
only in prestigious laboratories. 
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