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Abstract 

Stevia leaves are rich in steviol glycosides, which give the extract a 
sweetening power 300 times higher than sucrose. Innovative 
approaches have been developed to increase the productivity of the 
steviol glycoside extraction process, such as microwave or ultrasonic 
assisted extraction. These techniques prove important technological 
advantages and they give higher yields in shorter times.  
The goal of this work is to study the extraction process from Stevia 
Rebaudiana, comparing three extraction techniques:  conventional 
extraction (CE), ultrasonic assisted extraction (USE) and microwave 
assisted extraction (MWE). 
Stevia’s dried leaves were crushed and mixed with distilled water in a 
beaker with a ratio between mass of vegetable matter and volume of 
liquid equal to 1:16. 
In the CE process, the mixture has been stirred for 2 h at 80°C, in the 
USE process, it was subjected to ultrasonic waves for 10 min at 80°C 
and in the MWE process the mixture was subjected to microwaves for 
different times of extraction obtaining different and increasing outlet 
temperatures with time. The process was chosen with extraction time 
equal to 195 s, that gave an output temperature of 75°C. The extracts 
were filtered with filter paper and then subjected to purification, using 
different techniques: a coagulation was carried on using Fe2(SO4)3 
obtaining a concentration of glycosides almost similar for all the 
extraction methods, but the HPLC chromatograms showed the need of 
further purification. This purification was carried out by two steps of 
ion-exchanging using resins but, analyzing the resulting 
chromatograms, the second step has been found superfluous since the 
concentration remained unchanged. 
From the analysis of the samples taken from the extract after the 
purification step with anionic resin, an unexpected chromatographic 
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peak was shown which was attributed to the effect of the resin that 
probably brought a foreign substance in solution. 
Therefore, the regenerated resins were used to further purify the 
coagulate and this time no unexpected peak was appear, showing that 
it was due to the fresh anionic resin. 
Regenerated ion exchange resins were also used to purify the extract 
after coagulation with Ca(OH)2. 
On the basis of this work, it can be concluded that the ultrasonic and 
microwave extraction processes are a valid alternative to the 
conventional method since, once fixed the parameters as extraction 
time, power, type of solvent and solid / liquid ratio, they involve 
obtaining a yield of glycosides in terms of concentration comparable 
with that obtained conventionally, but in shorter times. 
Concerning the purification process of the extract, by comparing the 
coagulated treated with ferric sulfate and with calcium hydroxide, 
although requiring further purification in both cases, the first gave a 
more clarified coagulate, but with a concentration of dissolved 
substances considerably lower. 
About ion exchange resins, due to the peak formed after treatment 
with fresh anionic resin, it was considered more appropriate to work 
with regenerated resin, as this process led to the removal of the 
undesired substance. Moreover, using the regenerated resins, the 
second purification step was necessary to remove numerous impurities 
from the solution. 
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