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PROCENA BEZBEDNOSNOG PROFILA ETARSKIH ULJA TAKSONA
RODA HERACLEUM L. (APIACEAE) U ODNOSU NA UTVRDENI
SADRZA] FURANOKUMARINA

Ljubos Usjak, Silvana Petrovi¢

Katedra za farmakognoziju, Univerzitet u Beogradu - Farmaceutski fakultet
(Srbija)

Za etarska ulja izolovana iz razlic¢itih biljnih organa osam taksona roda
Heracleum L. (H. sphondylium L., H. sibiricum L., H. montanum Schleich. ex Gaudin, H.
ternatum Velen., H. pyrenaicum subsp. pollinianum (Bertol.) F. Pedrotti & Pignatti, H.
pyrenaicum subsp. orsinii (Guss.) F. Pedrotti & Pignatti, H. verticillatum Panci¢ i H.
orphanidis Boiss.), u prethodnim ispitivanjima pokazana je antimikrobna, citotoksic¢na i
antioksidantna aktivnost. S obzirom da je u pojedinim od ovih etarskih ulja utvrdeno
prisustvo potencijalno fototoksi¢nih furanokumarina (bergaptena, izobergaptena,
pimpinelina i/ili izopimpinelina), cilj rada bio je da se izvrsi kvantifikacija ukupnih
furanokumarina i ustanovi maksimalni dozvoljeni dnevni unos ispitivanih ulja u skladu
sa preporukama u odgovaraju¢em dokumentu Evropske agencije za lekove (Doc. Ref.
EMEA/HMPC/317913/2006).

Furanokumarini su kvantifikovani gasnom hromatografijom, metodom
eksternog standarda, na osnovu povrsSina pikova detektovanih plameno-jonizacionim
detektorom (FID). U skladu sa preporukom EMA, sadrzaj ukupnih furanokumarina
izrazen je kao ksantotoksin (8-metoksipsoralen, 8-MOP).

Prema navedenom dokumentu EMA, smatra se da dnevni unos 1,5 mg
furanokumarina izrazenih kao 8-MOP putem biljnih lekovitih proizvoda ne doprinosi
znacajno ukupnom riziku, a da dnevni unos 15 pg ne predstavlja nikakav rizik. U skladu
sa tim, dnevni unos ispitivanih etarskih ulja koji ne doprinosi zna¢ajno ukupnom riziku
krece se u opsegu 1,94-5,23 mL za 15 etarskih ulja korena, 5,23-15,68 mL za 14 ulja
plodova i 2,90-15,68 mL za tri ulja listova ili cvasti, a unos koji ne predstavlja nikakav
rizik krece se u opsegu 0,02-0,05 mL za navedena etarska ulja korena, 0,05-0,16 mL za
ulja plodovai 0,03-0,16 mL za ulja listova ili cvasti. U Cetiri ulja plodova i 24 ulja listova
ili cvasti ispitivanih taksona roda Heracleum furanokumarini nisu detektovani.

Ovaj rad demonstrira prakticnu primenu aktuelnih preporuka EMA koje se
odnose na maksimalni dozvoljeni dnevni unos furanokumarina u cilju utvrdivanja
bezbednosnog profila biljnih preparata u kojima su ovi sastojci detektovani.

IstraZivanje je podrZano od strane Ministarstva prosvete, nauke i tehnoloskog
razvoja Republike Srbije (Projekat ON 173021).
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EVALUATION OF SAFETY PROFILE OF THE ESSENTIAL OILS OF
HERACLEUM L. TAXA (APIACEAE) RELATED TO DETERMINED
FURANOCOUMARIN CONTENT

Ljubos Usjak, Silvana Petrovi¢

Department of Pharmacognosy, University of Belgrade - Faculty of Pharmacy
(Serbia)

Essential oils of different plant parts of eight Heracleum L. taxa (H. sphondylium
L., H. sibiricum L., H. montanum Schleich. ex Gaudin, H. ternatum Velen., H. pyrenaicum
subsp. pollinianum (Bertol.) F. Pedrotti & Pignatti, H. pyrenaicum subsp. orsinii (Guss.)
F. Pedrotti & Pignatti, H. verticillatum Panci¢ and H. orphanidis Boiss.) previously
exhibited antimicrobial, cytotoxic and antioxidant activities. Considering that in some of
these oils potentially phototoxic furanocoumarins were detected (bergapten,
isobergapten, pimpinellin and/or isopimpinellin), the aim of this work was to quantify
total furanocoumarins and estimate maximum daily intake of investigated oils,
according to recommendations in corresponding document of European Medicines
Agency (Doc. Ref. EMEA/HMPC/317913/2006).

Furanocoumarins were quantified using gas chromatography, by external
standard method, based on peak areas obtained by flame ionization detector (FID). As
proposed by EMA, the sum of furanocoumarins equivalent to xanthotoxin (8-
methoxypsoralen, 8-MOP) was calculated.

According to noted EMA document, daily exposure of 1.5 mg furanocoumarins
expressed as 8-MOP through herbal medicinal products is not considered to contribute
significantly to overall risk, and the intake of 15 pg is not considered to pose any
unacceptable risk. Thus, daily intake of investigated essential oils, not contributing
significantly to overall risk is in the range of 1.94-5.23 mL for 15 root essential oils,
5.23-15.68 mL for 14 fruit oils and 2.90-15.68 mL for three leaf or flower oils, and the
intake, not posing any unacceptable risk is in the range of 0.02-0.05 mL for mentioned
root oils, 0.05-0.16 mL for fruit oils and 0.03-0.16 mL for leaf or flower oils. In four fruit,
and 24 leaf or flower oils of investigated Heracleum taxa furanocoumarins were not
detected.

This work demonstrates practical application of current EMA recommendations,
which refer to maximum daily intake of furanocoumarins in order to establish safety
profile of herbal preparations containing these compounds.

The study was supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia (Project ON 173021).
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