Determination of wine colour
by UV-VIS Spectroscopy following
Sudraud method
Johan Leinders, Product Manager Spectroscopy

1

1. A bit of background
Why measure the colour of wine?

•Verification of lot-to-lot consistency in wine
color, particularly with varietal blends.
•Monitoring color consistency over a season
and from season-to-season.
•Monitoring the change in wine color over
time.

2

1. A bit of background
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1. A bit of background


Soil composition (available trace elements) will have an impact on the final properties.



Elements like potassium in combination with grape properties will influence the final colour.
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1. A bit of background


High K concentrations are typical for red wines; equilibrium between K, tartaric acid and anthocyanin
pigments complex, which is responsible for the red colour.



Anthocyanin is a natural colorant which is found in leaves and grapes. About 250 different variations
of the anthocyanin complex are known. They all contain the structure of the common “Flavin”
molecule which will be substituted at 7 possible positions from simple -OH to complex sugar
molecules.
R1
R2

R3

0
R7

R4

R6
R5

Fig. 2: Flavene is the base of the anthocyan
structure, R1 to R7 represent organic groups
which will generate the difference among the
anthocyanes
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2. Wine Colour Determination


The definition of wine colour: analysis of absorption spectra of wine samples are required.



Physically, the colour is a light characteristic, measurable in terms of intensity and wavelength.



Anthocyanin pigments are absorbing in the GREEN portion of the visible spectra, giving to human eye
the sensation of colour RED.
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2. Wine Colour Determination


The colour of wine can be defined by three terms as follows:
1.
2.
3.



Intensity or luminosity: related to the “Intensity” of colour
Chromaticity: representing the colour in a 3 dimensional space
Brightness or purity: related to the clearness

The methods to give results of chromatic characteristics of wine are:

Glories Method (1984, Intensity):
Very similar to Sudraud, correcting for different % contribution of pigment categories. Absorbance is
measurements at 420nm (yellow), 520 nm (red) and 620 nm (blue).
Sudraud method (1958, Intensity):
Defining the Intensity I as the sum of absorbances measured at 420nm and 520nm and the
the ratio of above mentioned absorbances on a 1cm cell.

Tone T as

Tristimulus method (Chromaticity):
Based on CIE x, y, z space coordinates, showing the red, green and blue content to define
a 3 dimensional space. Transmittance values at 4 wave lengths.

colour in

Cielab Space L* a* b* values (1988, Chromaticity):
Advanced version of Tristimulus, complex algorithms for
continuous Cartesian representation on 3 orthogonal axis.
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3. Sudraud Method for colour intensity


An absorption spectrum (350nm – 700nm) of wine is collected.



10mm Quartz cuvettes



Absorbance value determined at 420nm (yellow) and 520nm (red = max Anthocyanin)



Calculations:



Intensity I (Density) = Absorbance at 420nm + Absorbance at 520nm



Hue T (Tone) = Absorbance at 420nm / Absorbance at 520nm
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3. Required Hardware
Double Beam Spectrophotometer: UV-1800
 2 x 10mm quartz cuvettes




UV-Probe software allowing direct calculation of I & T in software

Result of Sudraud method in a UVProbe
software table,

This is the absorption spectrum of a red
Italian table wine “colore rosso rubino” 10%
Volume measured with UV-1700.
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Application Note Available
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4. Chemical Age of Wine


As red wine ages, the harsh tannins of its youth gradually give way to a softer mouthfeel. An inky dark
color will eventually lose its depth of color and begin to appear orange at the edges, and then later
eventually turning brown. These changes occur due to the complex chemical reactions of the phenolic
compounds of the wine.



Visual: For red wines the colour is shifting from ruby red to orange red.
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4. Chemical Age of Wine


Typical the absorbance A at 520nm will decrease and absorbance at 420nm will increase as the wine
is aging



Reason: transition of monomeric Anthocyanins into polymeric Anthocyanins



As a result, typically the Hue T (tone) is <1 for young wines (0,5 – 0,7) and >1 when older (max 1,2 –
1,3) (Development towards orange)
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4. Chemical Age of Wine


Artificial ageing: micro-oxygenation, shaking the wine, exposing it to radiation, magnetism or ultrasonic waves, high-voltage electricity, metallic object that is dipped into wine.



In general, wines with a low pH have a greater capability of aging.



With red wines, a high level of phenolics (most notably tannins), will increase the likelihood that a
wine will be able to age.



The ratio of sugars, acids and phenolics to water is a key determination of how well a wine can age



Pigmented tannins, anthocyanins, colloids, tannin-polysaccharides and tannin-proteins not only
influence a wine's resulting color but also act as preservatives
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5. Summary


Anthocyanins are mainly responsible for the color of wine



Sudraud method has been around for 60 years, easy to implement



Absorption measurement at 420nm and 520nm to determine I and T



Double beam UV-Vis, 10 mm cuvettes, software



I and T will shift during aging of wine, color will shift from rube red to orange red

 QUESTIONS?

15

