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Abstract−− This article presents an alternative 

color-based classification methodology which is used 
for pattern recognition of pale lager beers. Beer 
sample images are digitalized on a common desk 
scanner resulting in color histograms in the RGB 
scale. The frequency distribution of color indexes ac-
cording to each color channel were obtained for each 
image, then decomposed into vector lines R, G and 
B, each vector having 256 components (indexes/color 
tones). PCA is used to represent the data in two-
dimensional plots, and also to represent color 
changes of beer samples exposed to light and air. Af-
ter one hour, significant changes in the yellow color 
of the beer can be distinguished in the score plot. In 
short, differences between brands of beer are direct-
ly related to differences in their color. 
Keywords−− PCA, chemical imaging, pale lager 

beers. 

I. INTRODUCTION 
Beer is an alcoholic beverage of intense consumption 
and can be found almost everywhere. It has been pro-
duced and consumed in many countries since antiquity, 
especially in Europe and Asia. Brazil is the fourth larg-
est beer producer in the world (Kirin, 2009), having an 
annual beer consumption of 50 liters per capita. This 
beverage is produced by the brewing and fermentation 
of starches and it is a blend of water, malt, hops, and 
yeast.  

Commercially, the most common beer in Brazil is 
pale lager, having an alcohol content of approximately 
4.0% by volume, is light yellow in color, and has low 
contents of fermentable carbohydrates. This type of beer 
is 100% malt barley and it is produced with salt reduced 
water. 

As a way of improving beer production techniques, 
new methods and rapid access to quality control is of 
great importance in the industry. Flame atomic spec-
troscopy and linear discriminant analysis were used to 
classify 25 samples of beer into stout, ale, lager or 
wheat types (Bellido-Milla et al., 2000). This method 
was 100% efficient for both lager and wheat. Nuclear 
magnetic resonance and multivariate analysis were also 
used to optimize beer analysis (Duarte et al., 2004; La-
chenmeier et al., 2005) which is currently restricted be-
cause of the extremely high cost of instruments. Fourier 
transform infrared spectroscopy analysis is also a useful 
tool in the quality control of beers, since it is fast and 
requires simple preparation (Lachenmeier, 2007). How-
ever, FTIR-partial least squares method of 461 samples 

of beer showed a low correlation and accuracy with 
EBC color. 

Among the many attributes of beer, one easily cha-
racterized is its color. To date, the classification of beer 
by color is done during the production process, through 
a European-wide standard known as the EBC (European 
Brewery Convention). According to this scale, pale lag-
er beer must contain less than 20 EBC units. For darker 
beers, 20 units is the lowest allowable EBC number. 
The amber color of beer is due to pigments known as 
melanoidins and also from the caramel added to the 
malt. The Maillard reaction should be taken into ac-
count, since it is a non-enzymatic oxidation process dur-
ing caramelization. 

Our working group recently proposed a simple col-
or-based classification methodology for soft drinks us-
ing color characteristics of investigated samples whose 
images were scanned digitally and manipulated in the 
RGB scale (Godinho et al., 2008). This color scale has 
256 color tones (color indexes), varying from 0 to 255 
for each basic color channels: red (R), green (G) and 
blue (B). These 768 color tones (256 + 256 + 256), 
when combined, result in 16,777,216 color tones per 
pixel (2563). In this format, a color tone corresponds to 
a point in a three-dimensional space formed by R, G, 
and B axes, Fig. 1. 

Nowadays, imaging is widespread and has been as-
sociated with many development sectors such as indus-
try, communication and research (Pratt, 1991). In che-
mistry, however, its use is still relatively little, but its 
application has grown in recent years. Some examples 
are hyperspectral imaging (Gowen et al., 2008), ultra-
sound 
 

 
Figure 1. RGB color cube, with axes varying from 0 to 255. 


