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Abstract: — An algorithm for accurate and fast 

determination of the quality estimates of red wine has 

been developed: color composition, vividness of red 

color, color intensity, color shade, ionization index 

based on spectrograms. 
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I. INTRODUCTION 

For wine, as a beverage used by man, the properties 
that affect the human senses, as well as the nutritional 
and healing properties are important [1,4,5].  

Scientists call it the "French paradox". In the early 
1990s, scientists found out that the  population of France 
was much less affected by cardiovascular diseases than 
that of other countries. The French are not popular for 
following a simple diet because their menu includes foie 
gras, greasy sauces and a lot of cheese. Such a diet cannot 
be described as healthy. Red wine contains polyphenols, 
flavonoids and tannins that make it a rejuvenating drink 
which eliminates free radicals.  

The antioxidant capacity of red wine is 20 times as 
high as that of vitamin E. There is no other alcoholic 
beverage that can boast of such an effect. Firstly, the so-
called polyphenols have a positive effect, this common 
term being used to represent the coloration and the 
phenolic substances (pigments and tannins) which the 
color and taste of red wine depend on. They are found in 
grape skins, seeds and stems. If the wine is aged in oak 
barrels, it also extracts polyphenols from the oak. 
According to many studies, in the presence of nitric oxide 
polyphenols help to dilate blood vessels and improve 
blood circulation. Their compounds also have anti-
inflammatory effects and prevent against the 
development of thrombosis as well as cardiovascular 
diseases.  

The polyphenols in red wine have a good prophylactic 
effect on the body. These are powerful antioxidants that 
bind and neutralize free radicals. 

Free radicals are the metabolic products of our bodies 
which appear as a result of chemical reactions and are 
considered to be unstable molecules causing cellular 
damage and leading to cancer, in the worst case. Another 
evidence proving that wine can have medicinal uses is 
Pizethanol. This substance, which occurs in red wine, 
prevents against the formation of new adipose cells, i.e. 
it helps us maintain a healthy weight, according to a 
recent study conducted by US scientists at Purdue 
University. 

In addition, Pizanolol protects the body against 
diseases of the cardiovascular system, cancer and 
neurodegenerative diseases. Resveratrol is another 
substance found in red wine that protects our cells. 
Recent studies have shown that Resveratrol increases the 
life span of many organisms by exposing a specific gene 
and actually slowing down the cell aging process. 

The moderate consumption of wine, especially red 
wine, can have a positive effect on health and prevent 
against some diseases. The number of studies confirming 
this hypothesis is constantly increasing [4,5]. 

II. METHODS FOR ASSESSING THE QUALITY OF WINE 

The methods for the study of wine and the calculation 
of the most important and other physic-chemical 
evaluations mentioned are of great variety. 

They are standardized and carried out in authorized 
laboratories. There are also a wide range of 
spectrophotometers available for this type of 
measurement. In this work, a VARIAN CARY-100-UV-VIS 
spectrophotometer was used. The spectral 
characteristics of three wines (Brestovitsa winery - 2 
years old) were measured: red - Merlot, rose - Rose and 
white - Sauvignon Blanc - figure 1. The measured wine is 
in a standard 1mm square quartz cuvette and compares 
distilled water cuvettes. 

The absorption - DO was measured for each of the 
wines tested. In order to check for repeatability and 
averaging, 25 spectral characteristics were constructed 
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for each of the wines (Figure 1). From Fig. 1 it can be seen 
that, in the UV segment, the spectral characteristics of 
white, rosé and red wine have the same appearance with 
two clearly pronounced peaks at 280 and 320 nm. 
Phenolic compounds in the presence of acid form these 
two peaks, the first corresponding to the amount of total 
phenolic compounds, the second to the amount of 
phenolic acids. For red wine in this segment, the optical 
density - DO (absorption) is significantly higher, since the 
intensity of the beam transmitted is small and is 
commensurate with the error and characteristics have 
this appearance. For this reason, the red wine 
characteristics in the UV range must be diluted with 
water. The type of characteristics in the VIS segment 
(Figure 1) shows that for light wines (white and rosé), the 
optical density is minimal and therefore not informative, 
but for red wines it contains sufficient information to 
analyze its quality [ 7, 8, 9, 10, 14, 15]. 

Color Composition: 

Y=(DO420/IC)*100%; 
R=(DO520/IC)*100%;    (1) 
B=(DO620/IC)*100%, 

numbers that indicate the relative proportion of yellow, 
red and blue in the overall color of the wine. With the 
aging of the wine R ↓ and Y ↑. 

Vividness of red color: 

A=(1-(DO420+ DO520)/IC))*100%.  (2) 

In [14, 15], a balance was proposed for the color of 
pigments of red wine from the three groups mentioned - 
free anthocyanins, compounds tannin - anthocyanins and 
condensed tannins. 

The spectral characteristics in the VIS segment 
uniquely characterize the color of red wines [14, 15], 
through the optical densities of 420, 520 and 620 nm - Fig. 
1. 

 

Fig. 1. Spectral characteristics of wine 
 

DO420 - provides information about yellow (catechins, 
procyanidins and tannins); 

DO520 - gives information about the red color 
(monomeric anthocyanins and their polymer forms); 

DO620 - gives information about blue color (oxidized 
forms of monomer anthocyanins and their slightly 
polymerized products). 

From the spectral characteristics (Fig. 1) in [14, 15] it 
is proposed to calculate the following objective color 
characteristics of red wines: 

Color intensity: 

IC = DO420 + DO520 + DO620   (3) 

Resulting in a 10 mm cell [14, 15]. 
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This number is an index for the strength of the red 
color, by variety and age 

The value of the wine ranges from 3 ÷ 18. 

Color shade:  

T=DO420 / DO520    (4) 

This number indicates the level of color evolution, 
namely the evolution of red. For young wines the number 
is 0.5 - 0.7, it increases during aging and for very old wines 
it reaches 1.2 ÷ 1.3. 

T shows the vibrant color of the wine, as the peak 
around DО520 is sharper, the wine has a more vibrant, 
sparkling red color, i.e. the higher numbers show a more 
sparkling color, for young wines the value is (40 ÷ 60)%. 

Ionization index: 

I = Δdα / Δdγ * 100%    (5) 

For this formula, two pairs of optical density 
measurements at 520 nm at natural pH and pH≈1 with 
distilled water or sodium bisulfate are used, respectively: 

Δdα = (DO1
520 – DO2

520)*12/10;  (6) 

Δdγ = (DO3
520 – DO4

520)*100/95.  (7) 
 

III. RESULTS, SUMMARIES AND CONCLUSIONS 

The proposed algorithm is for accurate and fast 
determination of the wine quality assessment (Fig. 2). 
According to the flowchart of the algorithm, a program in 
a programming language can be implemented. On the 
basis of the averaged spectral characteristics, the above 
formulas are calculated, and the results are shown in 
Table 1. 

From the results obtained, compared with those from 
literature, it can be assumed that the proposed spectral 
method for analyzing red wines is a lightweight, 
instrumental method for calculating objective color 
estimates by [14, 15, 26], from which statistically 
collected data, an express assessment of the integral 
qualities of the wine can be made. These estimates could 
be used to manage the processes of fermentation and 
aging of red wine. 

The method shown could not be used for the 
evaluation of light wines (white and rosé), since the 
absorption spectral characteristics have insignificant 
values in the VIS region, and in some cases the UV range 
can be used. 

The use of the method, together with standard 
methods for calculating physicochemical and 
microbiological assessments, may replace some complex 

laboratory and standard methods related to experiments, 
which can save time and resources. 
 

 

Fig. 2. Block-scheme of algorithm for wine quality
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Table 1. Wine Characteristic [Glories] 
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