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Abstract 

The use of ultrasound as an assistant in the compounds extraction has been highlighted by the high efficiency. The 

focus of this work were the phenolic compounds of great interest today by its antioxidant activity, and which are able to 

be found worldwide through the coffee in the form of phenolic acids. Various conditions of temperature and frequency 

were evaluated to find the parameters that increase higher efficiency at the end of the extraction.  
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Introduction 
 
Coffee, in addition to caffeine, has many other bioactive 
compounds such as phenolic compounds represented by 
chlorogenic acids and their various isomers. The 
antioxidant activity of the phenolic compounds is due 
primarily to their reducing properties and chemical 
structure, which act in the oxidative process steps, 
forming relatively stable intermediates and therefore 
provide benefits to human health. 
To be able to extract these compounds one of the 
techniques that have been studied in various foods is 
ultrasound. The ultrasound effects arise from cavitation 
phenomena caused by irradiation of ultrasonic waves 
through the medium. The ultrasound advantages are 
extensive and overcome the deficiencies of conventional 
techniques on the consumption of solvent and energy, 
allowing a shorter treatment time at a low cost 
implementation. 
The aim of this study was to perform extractions with the 
use of ultrasound at different frequencies and 
temperatures, to evaluate which were the most efficient 
conditions in the extraction of antioxidant compounds of 
roasted coffee beans. For the determination of total 
phenolic content was used Folin -Ciocalteu method and 
for the antioxidant activity was used the DPPH 
scavenging method and Ferric Reducing Antioxidant 
Power (FRAP). In this step, the solvent used was ethanol 
50% and the extraction time was set at 15 minutes. The 
roasted coffee beans of two marks were ground for the 
extractions. 
 

Results and Discussion 
 
The ultrasound bath used has the 37 and 80 kHz 
frequency and it can be combined with the sweep and 
degas modes, which cause the best effect of ultrasound 
scanning and pulses. At the end, six different frequency 
conditions were tested with four temperatures, 40, 50, 60 
and 70 °C. 
The total phenolic analysis presented as better condition 
the frequency of 37 kHz with a temperature of 60 °C, 
reaching a maximum of 37.12 mg of Gallic acid per gram 
of dry sample, Image 1. This result was also repeated in 
DPPH analysis. In contrast, the analysis of FRAP 
reagent, the best condition was found at 80 kHz at 70 °C. 
It was expected that higher temperatures favor the 

extraction, however, the best result was obtained with a 
temperature of 60 °C 

 
Image 1. Content of total phenolic between conditions 
 

Conclusions 
 
From the results shown by the analysis, among the 
ultrasound conditions which the samples were submitted, 
one that obtained the highest extraction efficiency was 
the frequency of 37 kHz combined with a temperature of 
60 ° C, for indeed, the extracts of this condition were 
those with the highest content of antioxidants and 
phenolic compounds. 
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