
Abstract Book



OP16     DETAILED PHYTOCHEMICAL ANALYSIS OF AN ARTEMISIA ANNUA AND AN 
ARTEMISIA ABSINTHIUM EXTRACT USING A COMBINATION OF NMR AND HPLC/

DAD/MS TECHNIQUES

V.G. Kontogianni, M. Sakka, A. Primikyri, I.P. Gerothanassis

Department of Chemistry, University of Ioannina, Ioannina, Greece

Email: vgkontog@cc.uoi.gr

Artemisia annua (Asteraceae), which has been used for many centuries in Chinese folk 
medicine for the treatment of fever and malaria, is the only natural source of artemis-
inin. Artemisinin-based combination therapies have been recommended worldwide as 
first-line treatment of falciparum malaria [1]. The ability to detect artemisinin and its 
known analogues in plant extracts is an especially difficult task since the compounds 
are present in very low concentrations, are thermolabile, and lack UV or fluorescent 
chromophores [2].

As a follow-up of our studies on the use of NMR spectroscopy in mixture analysis of 
plant extracts [3,4], NMR methods were implemented for the simultaneous determi-
nation and quantification of artemisinin and its analogues and flavonoids in an Artemi-
sia annua extract. The analytical results were confirmed with HPLC/DAD/MS measure-
ments. Also an Artemisia absinthium extract, selected from wild populations growing 
in Epirus (Greece), was analyzed and the transformation of its major component in a 
solution with chloroform-d was observed using NMR spectroscopy. 

In this work the combination of 2D 1H−13C HSQC with the 1H−13C HMBC techniques 
allows the rapid, systematic, and complete assignments of artemisinin and five of its 
analogues along with flavonoids, camphor and an aromatic ketone (in total 13 com-
pounds) in a complex diethyl ether A. annua plant extract. The identification of 11 
compounds was confirmed using LC/DAD/ESI-MSn (camphor and aromatic ketone were 
not identified). Qualitative and quantitative results obtained using an NMR method are 
described. The results were found in good agreement with those obtained with the use 
of the time consuming HPLC-DAD and LC-MS/MS, for the compounds that standards 
were available. 

References

[1] World Health Organization, World Malaria Report. WHO, Geneva, 2016.

[2] P. Christen, JL. Veuthey, Curr. Med Chem., 2001, Vol. 8, 1827-1839.

[3] P. Charisiadis, A. Primikyri, V. Exarchou, A. Tzakos, I.P. Gerothanassis, J. Nat. Prod., 
2011, Vol.74,2462-2466.

[4] P. Charisiadis, V.G. Kontogianni, C.G. Tsiafoulis, A.G. Tzakos, I.P. Gerothanassis, Phy-
tochem. Anal., 2017, Vol. 28, 159-170 

63



Acknowledgements

The research has been co-financed by the Operational Program “Human Resources 
Development, Education and Lifelong Learning” and is co-financed by the European 
Union (European Social Fund) and Greek National Funds (EDBM34 MIS 82309). The 
research was implemented with an ΙΚΥ fellowship from the State Scholarships Foun-
dation of Greece, funded by the Act ‘Supporting Postdoctoral Researchers’ from the 
resources of the NF ‘Human Resources Development, Education and Lifelong Learning’ 
2014-2020 and co-funded by European Social Fund-ESF and the Greek State.

64


