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Results and discussion

In our previous study for secondary metabolites composi4on of Amphoricarpos sp. from Montenegro, 34 amphoricarpolides have been isolated and fully characterized (Cvetković et
al., 2021; Djordjević et al., 2021): one having molecular formula C15H20O3, three C15H20O4, two C15H20O5, one C15H22O5, one C15H22O6, one C15H21ClO4, one C17H22O4, four C17H22O5, one
C17H24O5, four C17H22O6, one C17H24O6, one C17H23ClO5, one C19H24O6, four C19H24O7, two C20H28O6, one C21H26O8, one C22H28O6, one C22H30O6, one C22H28O7 and two C22H30O7. Nine
addi4onal components have been detected and tenta4vely iden4fied as sesquiterpene lactones in the BEM and DCM extracts of the plant species from genus Amphoricarpos from
Montenegro by high performance liquid chromatography (HPLC) coupled with 4me-of-flight mass spectrometry (ToF MS) (Djordjević et al., 2021): four with molecular formula C17H24O6
and five with molecular formula C20H28O6. However, this 4me, extrac4on of the raw data (d) using both, the find-by-molecular-feature (MFE) and find-by-formula algorithms (FBF) in
Agilent MassHunter Qual. so[ware (revision B.07.00) RRLC-QToF MS analysis, as more sensi4ve, allowed tenta4ve iden4fica4on of addi4onal 23 sesquiterpene lactones in the same
BEM and DCM extracts of the Amphoricarpos species. It can be assumed that these compounds were not isolated previously due to a low abundance and/or chemical instability.

Conclusion

RRLC-QToF MS analysis revealed the presence of undescribed sesquiterpene lactones in the BEM and DCM extracts of the plant species of genus Amphoricarpos from Montenegro. It
should be examined whether and how this knowledge affects the metabonomic model based on the previous results of HPLC ToF MS analysis.
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Materials and methods
The aerial plant parts of Amphoricarpos sp. were collected during the flowering phase
over several years at different locali8es in Montenegro, as described by Djordjević et
al., (2021). The crude (BEM: Pet ether/Et2O/MeOH) and leaf surface (DCM: CH2Cl2)
extracts were prepared from the ground air-dried aerial parts and the intact air-dried
leaves, respec8vely, using the procedure described by Djordjević et al., (2021). APer
filtra8on and evapora8on of the solvent, the residues were stored frozen at −4 °C un8l
RRLC-QToF MS analysis. Prior to the RRLC-QToF MS analysis, the frozen residues were
thawed, dissolved in methanol (c = 1.00 mg/mL) and filtered (0.45 μm RC filter).
The LC-ESI MS analysis was carried out on an Agilent Technologies 1290 Infinity liquid
chromatograph, equipped with a quaternary pump, a column oven, and an
autosampler, connected to the Quadrupole Time-of-Flight mass detector (6550 iFunnel
Q-TOF MS, Agilent Technologies) equipped with a dual spray Agilent Jet Stream (AJS)
electrospray ion source.

Introduc4on

Our previous phytochemical studies revealed that the plant species of the genus Amphoricarpos from Montenegro are characterized with an appreciable content (>0.3–2.3% per dry
weight of aerial plant material) of γ-sesquiterpene lactones with guaianolide skeleton, so-called amphoricarpolides that are mostly deposited on the leaf surface (>1.0–3.4% per dry

weight of leaves) (Djordjević et al., 2021; Jadranin et al., 2013). These compounds showed in vitro protec4ve effect on chromosome aberra4ons in peripheral
human lymphocytes (Cvetković et al., 2021) and in vitro cytotoxic (Djordjević et al., 2021), an4fungal (Jadranin et al., 2013) and an4bacterial (Gavrilović et al.,
2016) ac4vi4es. Also, the amphoricarpolides are significant as chemotaxonomic markers as they gave insights about the taxonomic status of the genus
(Djordjević et al., 2021).
This study revealed results from reinves4ga4on of sesquiterpene lactones composi4on in the crude and leaf surface extracts of Amphoricarpos plants by
rapid resolu4on liquid chromatography (RRLC) coupled with quadrupole 4me-of-flight mass spectrometry (QToF MS) and the tenta4ve iden4fica4on of
undescribed sesquiterpene lactones is presented.

Figure 2. Sceletons of the sesquiterpene lactones isolated during our previous phytochemical studies of the genus
Amphoricarpos (R = H, Ac, iVal, Sen; R1 = H, OH, OAc, CH2OH; R2 = H, OH, OAc, CH2OH, CH2Cl; R3 = H, OH). Considering
that the molecular formulas of the undescribed lactones (two C15H20O4, one C15H22O4, two C15H20O5, three C15H22O6,
two C17H22O5, three C17H22O5, three C17H22O6, three C19H24O7, one C19H24O8 and two C19H24O9) are idenGcal or similar to
those of the isolated and fully characterized ones, most likely they are isomers. Figure 3. RepresentaGve RRLC/ESI QToF MS (+ mode) total ion current chromatograms (TICs) of the crude (BEM – leq ) 

and leaf surface (DCM – right)) extracts of the plant species of the Amphoricarpos complex from Montenegro.

 

 
 

 
 

 

 

 
 

 

 

 
 

 

 
 

 
 

 

 

 
 

 

 

 
 

Figure 1. Amphoricarpos

 

 
 

LC conditions:  ESI MS TOF conditions (accurate TOF/MS scanning mode): 
Injection volume 1 µL  Capillary voltage 3,500 V 
Column Zorbax Eclipse XDB-C18 RRHT (100 × 4.6 mm, 1.8 μm)  Fragmentor voltage 70 V 
Column temperature 40 °C  Nozzle voltage 1,000 V 
Mobile phase Water (A), ACN (B), both containing 5 mM NH4CO2H  Skimmer 1 65 V 
t (min) A (%) B (%)  Octupole RF peak 750 V 
0 90 10  Desolvatation gas (N2) temperature 150 °C 
2 90 10  Desolvatation gas (N2) flow 14 Lmin-1 
6 65 35  Nebulizer 40 psig 
10 65 35  Sheat gas (N2) temperature 300 °C 
14 50 50  Sheat gas (N2) flow 11 Lmin-1 
26 40 60  Mass range (positive ion mode) m/z 100 – 1000 
26.1 90 10  A lock mass for accurate mass 

measurements 
121.05087300 
922.00979800 30 90 10  

Flow 0.40 mLmin-1    

The Agilent MassHunter software (revisions B.06.01 and B.07.00) was used for data acquisition and processing, respectively. 
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