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COMPARATIVE ANALYSIS OF SESQUITERPENE LACTONES
FROM Mikania cordifolia COLLECTED FROM
THREE DIFFERENT LOCATIONS

P. A. de Oliveiral L. E. Gregorio,* and D. C. R. de Oliveir& UDC 547.314

The sesquiterpene lactone composition of extracidikdnia cordifoliacollected from Ribeirao Preto-SP

(Brazil), Sao Carlos-SP (Brazil), and Campos de Jordao-SP (Brazil) were comparatively analyzed by HPLC.
The results indicate that all specimens have the melampolide type sesquiterpene lactones analyzed and this
kind of structure can be used as taxonomic markekfocordifolia
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The speciedikania cordifolia(L.S.) Willd. (Asteraceae, Eupatorieae) is widely distributed in America and can be
found throughout Brazilian territori¥l. cordifolia, as well otheMikaniaspecies, is known popularly as “guaco” and has been
used for treatment of respiratory problems [1]. The aqueous extract of this species is used by ancient rainforest inhabitants t
treat snake bites and, due to this application, it has been called “snake vine” [1, 2]. Biological activitied d&scri
M. cordifolia include antitrichomonal, antitrypanosomal, and insecticide activities [3, 4]. The b&kasia has been
extensively studied and f. cordifolia the presence of diterpenes, sesquiterpenes, and phenylpropanoid has been described
[5-10].

Sesquiterpene lactones are considered one of the largest groups of secondary plant metabolites. These compound:
possess a broad variety of conspicuous biological activities against all types of harmful organisms and many of them possess
potentially therapeutic activities, such as anti-inflammatory [11]. Besides these particulars, this group of compounds is
considered a chemotaxonomic marker for AsterafEzje

In the present work, the composition of sesquiterpene lactomdsoairdifolia collected in three different locations
in S&o Paulo State — Brazil were qualitatively studied using an aqueous extraction method which is similar to the extraction
procedure used in folk medicine [1].

HPLC analysis of the aqueous/dichloromethanic extradtsobrdifoliashowed the presence of all three sesquiterpene
lactones analyzed. The sesquiterpene lactones are produced and stored in glandular trichomes [12]; as a consequence, it
possible to analyze these compounds after a simple extraction with water.
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TABLE 1. Sesquiterpene Lactone Composition (¥dYlotordifolia from Ribeirao Preto (Cerrado), Sao Carlos (Cerrado) and
Campos de Jordao (Forest) (May 2000)

Compound Retention Time Ribeirao Preto* Sao Carlos** Campos de Jordao***

1 12.0 29.2 24.9 20.5

2 18.9 Tr. 71.3 28.3

3 195 22.9 Tr. 42.4
Unidentified4 16.0 10.3 - -

Unidentified5 23.7 6.9 - -

Unidentified6 31.9 21.0 Tr. Tr.

Total 90.3 96.2 91.2

Tr.: trace

Altitude (m): *595, **854, ***1030.

TABLE 2. Yield of ThredV. cordifolia extracts

Specimens Aqueous extract mass (g)/final volume (L §TH, extract mass (g)/final yield, %
Ribeirao Preto 35.9/0.6 48.8/0.14
Sao Carlos 11.9/1.8 468.7/0.42
Campos de Jordao 122.5/2.0 186.9/0.15

All M. cordifolia specimens analyzed showed at least one type of the sesquiterpene lactones tested (Table 1). The
specimen from Ribeirao Preto yielded the compoudratsd3 and a variety of other compounds in small proportions that were
not identified.We identified two lactonek énd2) in the specimen collected from Sao Carlos, and all three compounds in the
specimen collected from Campos de Jordao. However, it was not possible to establish any relation between the amounts of thes
lactones and the collecting site vegetation.

According to our findings, th®. cordifolia specimens analyzed, despite some differences in proportions, showed
compositions rich in melampolides; for that reason, this substances should be considered as a taxonomic marker for this specie:
and a source for investigation of therapeutics for these compounds.

EXPERIMENTAL

Plant Material. The specimens were collected from three different locations in Brazil with two distinct vegetations
and were identified by Dr. Roberto Lourenco Esteves (Dapanto de Biologia Animal e Vegetal, Universidade Estadual do
Rio de Janeiro, Brazil). Voucher specimens were deposited at the Herbarium Bradeanum (Universidade Estadual do Rio de
Janeiro) and the Herbarium of FFCLRP (Universidade de Sao Paulo).

Extraction. The powdered aerial partsMf cordifolia collected from Ribeirao Preto, Sao Carlos, and Campos de
Jordao (Sao Paulo state, Brazil) were extracted with distiljed (#:10 w/v), and these aqueous extracts were submitted to
liquid-liquid extraction with CHCl,. The final extracts were concentrated under reduced pressure, and the yield of the process
is presented in Table 2.

Isolation of Sesquiterpene LactonesA sample oM. cordifoliawas collected in August 2005 from Ribeirao Preto,
the same place as the studied material, for the isolation of sample sesquiterpene lactones 14-hyqBaxgal{2 2
methylpropanoyloxy]-germacra-1(I3Z-11(13)-trien-12,8-olide (1), 14-hydroxyl5[2-hydroxymethylacryloyloxy]-
germacra-1(1@,4Z-11(13)-trien-12,8-olide ), and 14-hydroxy-15[zhydroxy-2-methylpropanoyloxy]-germacra-1(HyZz-
11(13)-trien-12,8-olide 3). Fresh leaves (353.6 g) were quickly rinsed in,Clslfor 15 s at room temperature, and this leaf
rinse extract was concentrated under reduced pressure and separated by TLC (sicaM&#H 95:5). The three samples
obtained were identified by NMR spectra compared to the literature [10].
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HPLC Analysis. The extract analysis was carried out on Shimadzu equipment with a Sph@i2 column
(5 pum, 4.6 mmx 250 mm) and UV detector (215 nm). The mobile phase consistegDofdhase A) and 4€CN (phase B).
A gradient solvent program ran phase B from 15% to 40% in 20 min, 40% held for 5 min, 40-15% in 5 min, and 15% held
for 5 min at a flow rate of 1.0 mL/min. The volume of injection wagl2®fter each sample was dissolved in methanol
(2 mg/1lmL). Sesquiterpene lactones were identified by co-injection with samples obtainédl itondifolia.
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