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Foods are susceptible to various forms of degradation, either by oxygen present in the atmosphere, microbiological 

factors, enzymatic degradation and others, being essential to study new ways of preserving food. Due to the need of 

creating “stock” and preserve food in the pre-industrial era, consumers were essentially concerned on obtaining food 

as quickly as possible, opting for “industrialized” food. Nowadays, the demand for non-processed foods or with a 

minimum of artificial additives is increasing due to an increased awareness of consumers towards healthier diets, 

studies related to health risks and public opinions generated in the media [1,2]. Plants are known to be rich sources of 

bioactive compounds, since these are considered a defense mechanism against external agents such as microorganisms, 

oxidizing agents and ultraviolet radiation, and for these reasons their extracts are investigated as promising sources of 

natural additives for the food industry [3]. Thus, the main objective of this work was the exploitation of rosemary 

(Rosmarinus officinalis L.), basil (Ocimum basilicum L.) and sage (Salvia officinalis L.) as sources of preservative 

molecules, for incorporation in yogurts. This included: i) the optimization of the extraction of bioactive molecules 

through ultrasound assisted extraction (UAE), a sustainable and lowcost extraction technology, using green solvents 

(water and ethanol); ii) chemical characterization of the extracts obtained by HPLC-DAD-ESI/MS techniques; iii) 

evaluation of the bioactivities of the extracts (antioxidant, antimicrobial and cytotoxic activities); iv) incorporation of 

the most promising extracts into the yogurts, and v) the evaluation of the stability of the ingredients over the shelf-life 

through physical parameters (texture, color and pH); microbiological analysis [4]; nutritional value [5] and monitoring 

the molecules with preservative capacity. All the formulations were compared with control samples (without additives 

and with potassium sorbate, a common artificial additive used in yogurts). According to the obtained results, for the 

extraction optimization, it was found that the percentage of solvent is the most relevant factor for obtaining an extract 

rich in rosmarinic acid, followed by the extraction time and ultrasonic power. For the antioxidant and antimicrobial 

activity, rosemary extract showed the best result, followed by sage and basil. Moreover, none of the three plant extracts 

showed hepatotoxicity, at the maximum concentration tested. Finally, the plant extracts did not show changes in the 

physico-chemical and nutritional characteristics of the yogurts and the incorporation of the preservative extracts did 

not affect the normal lactic bacteria growth, which are fundamental for the yogurt manufacturing process. Moreover, 

the extracts were obtained through sustainable, green and low-cost process, providing the industry with safer and 

economically viable alternatives. 
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