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❑ Investigate the phytochemical 

profile of friggitello leaves by 

untargeted and targeted 

metabolomics.

❑ Synthesis and selection of the 

best performing NaDES for 

friggitello leaf valorization.

❑ Determination of antioxidant 

capacity of friggitello NaDES 

extracts.

OBJECTIVESBACKGROUND
The growing emphasis on sustainable bioprocessing has increased 
interest in recovering bioactive compounds from agricultural 
residues. The foliar biomass of Friggitello pepper (Capsicum 
annuum L. var. Friggitello) represents a valuable yet underutilized 
resource for sustainable recovery of high-value phytochemicals. 
Conventional extraction methods often rely on organic solvents 
that present environmental and health risks, limiting their 
scalability and sustainability. Alternatively, Natural Deep Eutectic 
Solvents (NaDES) have emerged as an efficient, safe, and 
environmentally friendly option, supporting greener approaches 
to phytochemical extraction.

RESULTS

Compared to conventional solvents, 
betaine-based NADES increased Total 
Phenolic Content by 50%
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NaDES SYNTHESIS

Among the different synthesized NaDES, 
betaine-based systems showed the highest 
extract yield and stability

Betaine-based NADES + 30 min Room Temperature 
stirring + 12 min pulsed sonication yielded higher levels 
of total phenolics, flavonoids, and antioxidant activity 
compared to heated or extended extraction procedures

Solvent
mg GAE /g DW

(Mean ± SD)

Yield

%

IC50

(Mean ± SD)

TEAC

(Mean ± SD)

H2O 3.4 ± 1.2 19.5 9.2 ± 0.15 10.09 ± 4.30

70% EtOH 5.6 ± 0.9 32.2 2.28 ± 0.23 43.87 ± 4.90

70% MeOH 8.7 ± 1.1 50 1.64 ± 0.10 60.96 ± 5.10

NaD_0 17.4 ± 1.2 100 2.56 ± 0.20 39.08 ±7.50

Solvent
Extraction 

method
mg GAE/g DW 
(Mean ± SD)

Yield 
(%)

mg QE/g DW
(Mean ± SD)

Yield 
(%)

IC50
(Mean ± SD)

TEAC
(Mean ± SD)

NaD_0

RT 17.4 ± 1.2 41.4 22.6 ± 1.7 35.9 2.56 ± 0.2 39.08 ± 7.5

T 39.2 ± 2.2 93.3 56.6 ± 3.1 89.8 1.7 ± 0.1 69.0 ± 8.5

S 42.0 ± 1.6 100 63.0 ± 0.8 100 1.5 ± 0.2 67.4 ± 8.8

NaD_20
T 26.9 ± 0.6 64 26.2 ± 0.3 41.6 2.3 ± 0.1 43.4 ± 2.4

S 31.6 ± 0.4 75.2 39.0 ± 0.5 61.9 2.1 ± 0.1 47.4 ± 3.3

METABOLITES µmol/g DW

N-Methyl-Proline 12.18

Quinic acid 3.52

Ascorbic acid 6.85

Chlorogenic acid 3.03

Graveobioside-A 3.07

Linolenic acid 21.00

Linoleic acid 5.87

Non Targeted Metabolites profiling revealed the presence of 
high levels of relevant functional metabolites, among others, 
N-Methyl-Proline, Graveobioside A, Linolenic acid, etc. 

Non Targeted Metabolite profiling in 
betaine-based extracts confirms the 
presence of high levels of 
biotechnological relevant metabolites

UPLC

Targeted metabolite profiling confirmed the presence of 
Graveobioside A, which was detected at higher levels and 
with higher purity compared to other Capsicum varieties

Graveobioside A is a glicosylated derivative of Luteolin with antioxidant
and antiinflammatory propertie
N-Methyl-Proline represents a valuable structural motif in the design of 
bioactive peptides and peptidomimetic drugs.

mM

Apigenina 0.17

Chlorogenic A 0.29

Luteolina 1.10

NMeOHPro 2.41

N-Methyl-Proline

Graveobioside A

OUTCOMES
-Valorization of agri-food wastes and by-products

-Integration of green chemistry principles

-Promotion of human well-being and environmental health

-Support achievement of SDG connected to Green Economy


	Diapositiva 1

