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SOLID-PHASE LUMINESCENT SENSORS IN BEER QUALITY 

CONTROL 

Cherednychenko Ie.V., Ph.D. student 

Odessa National Academy of Food Technologies, Odessa  

Bitterness is one of the main indicators of beer quality, which influences organoleptic 
properties of beer. The bitterness of beer is formed during a technological stage of boiling of 
the beer wort with hops [1]. Therefore from the technological point of view the bitterness is 
the main property of all diverse hop bitter substances [2]. The isomerization of hop bitter sub-
stances occurs during boiling. Isohumulone is the main component of bitter substances of the 
hopped wort, formed by the isomerization of a humulone (α-bitter acid) of hop during wort 
boiling [3]. 

The isocompounds of bitter substances, formed while wort boiling with hops, contain 
a dicarbonyl fragment and like β-diketones, obviously, show a keto-enol tautomerism in solu-
tions and can form with ions of two- and three-charging cations strong complex compounds. 
The existence in this group of ligands structure of the mobile π-electronic system coupled 
with the chelate ring may favor the occurrence of sensitized luminescence of lanthanides. 

Bitter substances have a strip of absorption with maximum at 244,2 nanometers and 
270 nanometers in ultraviolet region of spectrum of that causes effective absorption of light 
energy by ligands. In the presence of bitter substances ions of Eu (III) and Tb (III) show an 
intensive luminescence. The energy of the ligands  triplet level  (20500 cm-1), found from the 
phosphorescence spectrum, is equal to or higher than the energy of the excited levels of ions 
of Eu (III) (17300 cm-1) and Tb (III) (20500 cm-1), which allows efficient absorption and the 
subsequent transfer of the excitation energy of the ligands on the resonance levels of these 
ions. Besides bitter substances beer contains acids of a benzoic and hydroxycinnamic row, 
catechins and other polyphenolic compounds [4], which form the luminescing connections 
with ions of Tb (III) that can distort results on the content of bitter substances. The ion of Eu 
(III), thanks to lower energy level, practically doesn't luminesce in complexes with these 
compounds; therefore we chose the ion of Eu (III) as a luminescent marker for the determina-
tion of bitter substances in beer. 

The intensity of a luminescence of complexes increases on sorbents, and the greatest 
increase of Ilum. is detected on Merk silica gel. The optimum conditions of a luminescence of 
complexes have been found and the method of luminescent determining of bitter substances in 
beer based on use of a solid-phase sensitized luminescence of an ion of Eu (III) in a complex 
with bitter substances is developed. 

Scientific Supervisor – DSc, Professor Beltyukova S.V. 
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