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Abstract 

The evaluation of antioxidant capacity of raw material, wort and beer is important from brewing point of 
view to avoid oxidative processes that alter the beer sensorial profile and functionality related to 
consumer’s body, also. The total antioxidant activity was evaluated by indirect spectrophotometric method, 
which utilized 2,2-diphenyl-1-picrylhydrazyl (DPPH) as generated system for free radical DPPH•. The 
samples were diluted with DPPH• solution, and the absorbance of the mixture was measured after 30 
minutes at 515 nm. The reaction for free radicals capture induce a change in sample colour from blue to 
yellow and a relative decrease in absorbance. The antioxidant activity is express as antiradical activity of 
samples. For the quantitative determination, a calibration curve was done, by variation of maximum 
absorbance intensity of DPPH at 515 nm, in the presence of different Trolox concentration (6-hidroxi-
2,5,7,8 tetrametilcroman-2-carboxilic acids, synthetic analogue of E vitamin). The antioxidant capacity of 
hops has been correlated statistical with total polyphenols content. 
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1. Introduction 

The evaluation of antioxidant capacity of raw 
material, wort and beer is important from brewing 
point of view to avoid oxidative processes that 
alter the beer sensorial profile and functionality 
related to consumer’s body, also [2,3]. The 
polyphenolic compounds from hops, which include 
prenylflavonoids, are known as bioactive 
substances that protect and promote human body 
health [4]. 

 

2. Materials and methods 

Material. The study of the antioxidant capacity of 
hops was carried on for representative varieties of 
hop, Magnum, Brewers Gold, Hüller Bitterer and 
Perle, cultivated in pedo-climatic areas from 
Transilavenia, in the Saschiz and Seleuş farms 
from Mureş. The cultivated hop from Romania is 
used exclusively for the production of beer.  

 
The hop flower is harvested, dried for the 
conservation of the active principles, grinded and 
transformed in granules, named pellets, by pressing 
[7].The hop pellets represent the raw material for the 
biotechnology of beer. The hop pellets samples were 
frozen at –20ºC, till the moment of the analysis.  

Methods. The total antioxidant activity was evaluated 
by indirect spectrophotometric method, which 
utilized 2,2-diphenyl-1-picrylhydrazyl (DPPH) as 
generated system for free radical DPPH• [6].The  
adopted method was developed in the laboratory of 
the Vegetal Products Research Center from USAMV 
Cluj-Napoca.  

Spectrophotometric measurements were done by 
Microplatereader Biotek HT Synergy 
Spectrophotometer. Total polyphenols content was 
assessed according to 9.11 methods from Analytica 
EBC [1]. 
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3. Results and discussion 

Hop sample were prepared as a hot water extract 
simulated hop addition in the brewing process. The 
pellets hop was ground with a centrifugal mill and 
5 g dry matter of hops was weighed. The milled 
hops were transfer into a boiling flask and boil for 
30 minute and cool down. The content of the flask 
was transferred quantitatively to a 1000mL 
volumetric flask and distilled water was added to 
the gauge line. The prepared extract was filtered. 
Pure filtrate was used for the spectrophotometer 
measurement [5].  

The samples were diluted with DPPH· solution and 
the absorbance of the mixture were measured after 
30 minutes at 515 nm. The reaction for free 
radicals capture induces a change in sample color 
from blue to yellow and a relative decrease in 
absorbance. The antioxidant activity is express as 
antiradical activity of samples. For the quantitative 
determination, a calibration curve was made, 
representing the variation of maximum absorbance 
intensity of DPPH at 515 nm, in the presence of 
different Trolox (6-hidroxi-2,5,7,8 
tetrametilcroman-2-carboxilic acids, synthetic 
analogue of E vitamin) and the curves for analyzed 
samples.  

The comparative analyses of samples were done by: 

- Determination of antiradicalic activity 
(RADPPH) which represents the relative 
absorbance decrease in analyzed samples. 
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- Determination of Trolox/liter 
miliequivalences concentration, based on the 
calibration curve made with different Trolox 
concentrations (3,25 – 200 µmol/l).  

The results of determination indicate that the higher 
values of antiradical activity RADPPH are calculated  
in aromatic cultivars  Huller Bitterer (13,45 %) and  
Perle (10,62 %), followed  by bitter cultivars Brewers 
Gold (7,08%) and Magnum (3,54%).  

The total polyphenolic content it was in a range of 
190,64 mg/l for Huller Bitterer, 138,65 mg/l  for 
Brewers Gold, 125,77 mg/l  for Magnum and 180,24 
mg/l  for Perle. 

 
  

 

 
Figure 1. Calibration curve for antioxidant capacity determination 
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Figure 2.  Antioxidant capacity of Magnum(MG), Brewers Gold (BG), Huller Bitterer(HB) and 

Perle(PR) cultivars as  RA DPPH radical scavenging and mmoli trolox/l correlated with total polyphenols 
content (mg/l) 

 
4. Conclusion 

High antioxidant capacity of aromatic cultivars is 
supported by high concentration of total 
polyphenols for the same sample. Between those 
two parameters it was establish a correlation 
coefficient r2 (Pearson) = 0.9568 (p <0.05). 
Magnum variety was noted by low antiradical 
activity, correlated with low polyphenol content. 
The results are consistent with findings published 
by Krofta [5], aromatic cultivars have a higher 
content of polyphenolic compounds (185-289 
mg/l) and exhibits much higher activity compared 
with bitter cultivars.  
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