
Fractionation of rosemary solid residue from steam distillation: the 

relationship between phenolic profile and biological activities

Every year, the agricultural industry generates numerous hydrodistillation residues, rich in energy and

essential for a sustainable bioeconomy. However, their accumulation leads to environmental problems and a

potential loss of elements that can promote the production of bioactive phenolic compounds [1]. In this

context, the yield of essential oil obtained by the two extraction methods (hydrodistillation and steam

distillation) only reaches a maximum of 2.5% of the essential oil, generating various types of solid residues

(10-20 kilotonnes/year) that could create an environmental problem if not properly managed. The biological

activity of rosemary residues has not been extensively studied, and the plant's crude phenolic extracts often

contain impurities [2]. Purification or fractionation of these extracts can improve phytochemical and

pharmacological characterization. Assessing the biological properties of fractions containing predominant

phenolic groups is crucial for selecting plants of high pharmacological interest, or for developing functional

food ingredients with health-protective properties.
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1; Gallic acid, 2; 4-Hydroxybenzoic acid, 3; 3-Hydroxyflavine, 4; Caffeic acid, 

5; Rosmarinic acid, 6; 2-Hydroxyl cinnamic acid, 7; Kaempherol, 8; Apigenin, 

11; Flavone, 12; Flavonone, 13; Chalcon, 14; Carnosol, 20; Carnosic acid
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Antioxidant activity of fractions of rosemary solid 

residues using DPPH

The anti-tyrosinase activity of fractions of 

rosemary solid residues  

Escherichia coli Gram − Listeria innocua Gram + Geotrichum sp.

❖The antibacterial activity of the compounds separated from rosemary solid residue changes significantly with

fractionation, for which inhibition bacterial diameter measurements range from 13.5 to 15.4 mm for Listeria

innocua and Escherichia coli, respectively. The same is true for inhibition of the mold Geotrichum.s p, for which

fractions from F5 to F8 are the most active, and especially F8 with 16.6 mm inhibition should be the highest

zone.

❖Both activities show significant differences between the separate molecules for which fractions F7 and F8 are

the most active as antioxidant and anti-tyrosinase activities, respectively. Both fractions had the same main

molecule, so we can assume that it probably comes from this phenolic compound.

Phytochemical analysis of the phenolic fractions of rosemary solid residues, using a validated

analytical method, with further evaluation of their free radical scavenging, tyrosinase inhibition and

antimicrobial activities, revealed great phytochemical diversity and highlighted the predominant

phenols in rosemary residues. Among them, kaempherol, apigenin, flavone, flavonone, chalcon and

carnosol can be considered as markers of antioxidant, anti-tyrosinase and antimicrobial activities of

rosemary solid residue fractions. These compounds could be useful as promising chemoactive

agents for new phytopharmaceutical and nutraceutical preparations.


