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ABSTRACT
Analysisby Gas Chromatography and Gas Chromatography/M ass Spectrometry of the essential oils obtained
from leaves of Echinodorus grandiflorus (“ Chapéu de couro”) from two different populations (Big Leaves
and Small Leaves), collected monthly between September 1998 and December 1999 revealed 17 compo-
nents. Phytol was the major constituent for both populations. The main sesquiterpene representatives are

(E)—caryophyllene, «-humulene and (E)-nerolidol.
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INTRODUCTION

Alismataceae is a primitive monocotyledonous
family comprising 11 genera and 75 species occur-
ring in tropical, subtropical and subtemperate re-
gions in the Eastern as well as the Western Hemi-
sphere (Crow 2003). These plants are aquatic or
semi-aquatic herbs with milky sap. Of the two
largest genera, Echinodorus is restricted to the
neotropics, native in tropical America and it is
formed by 26 species that occur from north-
ern United States to Patagonia (Haynes and Nielsen
1994). In Brazil E. grandiflorus and E. macrophyl-
lus are popularly known as “chapéu de couro”.
These plants have been used in the folk medicine as
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anti-inflammatory and diuretic. The chemical pro-
file of Echinodorus speciesis represented basically
by terpenoids (Manns and Hartmann 1993, Tanaka
et a. 1997, Costa et a. 1999, Kobayashi et al.
2000a, b).

This paper aims to describe the leaf essentia
oils from two populations of E. grandiflorus.

MATERIALS AND METHODS

COLLECTION OF PLANT MATERIAL

Leaves of E. grandiflorus were collected monthly
from September 1998 to December 1999, (except
in February and July) in Tangua, Rio de Janeiro
State, Brazil. The plants have been cultivated in
two different places in the area resulting in two
morphologically distinct populations: one showing
exuberant big leaves (BL), growing on the sandy
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bed of anirrigation ditch and the other, with scrubby
small leaves (SL), occurring on a clayish bank for-
merly used as a decantation lake for fluorite min-
ing residues. The mean of leaf dry weight along
the fourteen months of collection was 4.0 g and
1.2 g respectively for BL and SL. Leaves of the
specimens from the two populations were always
harvested in the morning by 10.00 o'clock. The
botanical materials were identified by the botanist
Dr. Erika Santos Guimaraes as Echinodorus gran-
diflorus (Chamisso and Schlechtendal) Micheli, and
the vouchers are found at the Herbarium CESJ,
Universidade Federal de Juiz de Fora, Juiz de Fora,
MG, under the register number 30.707.

ISOLATION OF THE OILS

About 3.00h after the collection the freshly pick-
ed leaves were hydrodistilled in a Clevenger-type
apparatus (Gottlieb and Magal hdes 1960) for 1.30h.
The obtained oils were stored at —18°C to be ana-
lyzed.

GAS CHROMATOGRAPHIC ANALYSES, GC

Capillary gas chromatography was performed
using a Hewlett-Packard 6890 gas chromatograph;
fused silica capillary column HP-5 (5% diphenyl
and 95% dimethylpolysyloxane, 60m x 0, 25mm,
0,25um film thickness); helium as carrier gas; and
temperature programming from 70°C to 290°C
(2°C/min); injector temperature 270°C and detec-
tor temperature 300°C.

GAS CHROMATOGRAPHY / MASS SPECTROMETRY,
GC/IMS

This analysis was carried out using a Hewlett-
Packard 6890 gas chromatograph equipped with
a fused silica capillary column (HP-5, 30m x
0.25mm, 0.25um film thickness), helium as carrier
gas with a flow rate 1.0ml/min; temperature pro-
gramming from 70°C to 290°C (2°C/min), coupled
to a Hewlett-Packard 5972 mass spectrometer. The
MS operating parameters were: 70eV, ion source
250°C equipped with EI.
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IDENTIFICATION OF THE OIL COMPONENTS

The compound identifications were carried out by
comparison of their retention indices (RI) with liter-
ature values, and the M S data with those from Wi-
ley 275.1 mass spectral data base besides literature
records (Adams 1995).

RETENTION INDICES (RI)

These indices were calculated using a GC data of
a homologous series of saturated aliphatic hydro-
carbons within C8 to C22, performed at the same
column and conditions as used in the GC analysis
for the essential ails.

RESULTS AND DISCUSSION

Theidentified constituents of E. grandiflorus essen-
tial oils for the two analyzed populations (BL and
SL) are shown in Tables | and Il respectively, as
well as with their percentage monthly recorded in
GC analyses for the period September 1998 to De-
cember 1999, except in February and July. Both
tables also show for each compound the mean per-
centage of oils, the mean retention time (RT) and
the mean calculated retention indices (RI) as well
as the literature RI recorded. Considering the rela-
tive area percentage, the total identified com-
pounds was 58.9% for the BL and 60.3% for SL
populations, being 39.9%/ 32.0% due to mono- and
sesquiterpenes and 19.0%/ 28.3% to diterpenes for
BL and SL populations respectively. Anayses of
these tables show for the two populations phytol
as the major oil congtituent. The other significant
sesquiterpene oil components are (E)-caryophyl-
lene, (E)-nerolidol and a-humulene. Figures la
and 1b shows the variability of the major sesquiter-
pene constituents from September 1998 to Decem-
ber 1999, for the two populations and (E)-caryo-
phyllene showed to be the most representative
product although for the BL population it has been
closely followed by (E)-nerolidol.

Therelative percentages of diterpenesintheF.
grandiflorus essentia oils for the two populations
(Figures 2a and 2b) besides the production of huge
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TABLE I
Identified constituents of E. grandiflorus essential oils from BL-population with their percentage monthly recorded in GC-analysis for the period
September 1998 to December 1999, together their mean percentage of oil (O), the mean retention time (RT) and
the mean calculated retention indices (CRI) as well as the literature RI (LRI).
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Constituents Sept | Oct | Nov | Dec | Jan | Mar | Apr | Mai | Jun | Aug | Sept | Oct | Nov | Dec | O RT | CRI | LRI
1 linalool 00 | 04 | 06| 16 | 1.2 | 09 | 00 | 05 | 14 | 14 | 10 | 12 | 00 | 02 | 0.7 | 155 | 1104 | 1098
2 dihydroedulan 33 /09| 16|21 |37 |31 |00| 17|13 | 11| 09| 08 | 06 | 09 | 15 | 26.7 | 1300 -
3 | (E)-caryophyllene | 20.2 | 20.3 | 148 | 135 | 105 | 109 | 04 | 03 | 21.1 | 186 | 103 | 142 | 0.0 | 20 | 115 | 343 | 1428 | 1418
4 alpha humulene 96 | 75 | 57 | 56 | 56 | 55 | 00 | 03 | 90 | 68 | 40 | 56 | 07 | 1.8 | 49 | 36.2 | 1460 | 1454
5 (E)-farnesene 00|07 |07 |11 | 11|08 |03 |19 | 22|07 | 09|07 | 00| 24 | 1.0 | 378 | 1487 | 1458
6 beta selinene 00 | 04| 03| 04| 06|00 | 05| 04| 08|04 )| 03| 04| 00|07 | 04 |386| 1501 | 1485
7 alpha farnesene 00 | 08| 10| 05| 16| 15| 09 | 05| 02 | 04 | 06 | 1.1 | 81 | 82 | 1.8 | 39.8 | 1522 | 1508
8 delta cadinene 00 | 00| 00| 06 | 06| 05| 00| 05| 08|04 )| 03| 05| 19| 05| 05 |402| 1529 | 1513
9 (E)-nerolidol 2100 97 | 72 | 67 | 86 | 99 | 66 | 34 | 78 | 53 | 46 | 79 | 118 | 21 | 82 | 425 | 1570 | 1564
10 | caryophylleneoxide | 133 | 00 | 41 | 40 | 68 | 74 | 35 | 196 | 22 | 31 | 52 | 50 | 00 | 1.0 | 45 | 437 | 1591 | 1576
11 | humuleneepoxide | 00 | 00 | 1.1 | 09 | 15 | 1.5 | 06 | 42 | 07 | 08 | 1.0 | 12 | 00 | 03 | 10 | 451 | 1617 | 1581
12 bisabolone 00 | 03| 03| 02|00|04)|03]| 14| 04)|00)] 02| 03|07 ]| 03| 03]|505]1717 | 1650
13 drimenol 15 |39 | 38| 26 |39 | 49 | 13 | 20 | 44 | 24 | 24 | 53 | 42 | 16 | 31 | 532 | 1770 | 1759
14 neocembrene 00 | 03| 08| 04| 06|07 |03|03|05|03)| 03| 08|07 ]| 03| 05]|608]| 194/ 1959
15 echinoic acid 00 | 11 | 19 | 51 |09 | 16 | 26 | 76 | 31 | 21 | 10 | 41 | 46 | 69 | 29 | 631 | 1972 | **
16 cembranoid 00 | 11 | 16 | 53 | 08 | 13 |102| 24 | 18 | 1.3 | 12 | 03 | 07 | 48 | 22 | 69.6 | 2116 -
17 phytol 78 | 222|180 | 27 | 74 | 168 | 453 | 56 | 26 | 28 | 56 | 114 | 123 | 287 | 134 | 69.9 | 2123 | ***
18 *(1-13) 689 | 450 | 41.2 | 399 | 457 | 47.2 | 144 | 366 | 523 | 41.2 | 318 | 444 | 279 | 220 | 399 | - - -
19 (14-17) 78 | 247 | 222|136 | 97 | 205|584 | 159 | 79 | 65 | 80 | 167 | 183 | 40.7 | 190 | - - -
20 (1-17) 76.7 | 69.7 | 634 | 535 | 554 | 67.7 | 72.8 | 525 | 60.2 | 47.7 | 39.8 | 61.1 | 462 | 627 | 589 | - - -

* 18 = identified mono- and sesquiterpenes (1-13); 19 = identified diterpenes (14-17); 20 = identified constituents (1-17). LRI = Adams 1995; ** = Tanakaet al. 1997;
*** = (C.M.A. Tanaka, unpublished data).

TABLE II

Identified constituents of E. grandiflorus essential oils from SL-popul

with their per monthly recorded in GC-analysis for the period

Sep ber 1998 to D« ber 1999, together their mean percentage of oil (O), the mean retention time (RT) and
the mean calculated retention indices (CRI) as well as the literature RI (LRI).

Constituents Sept | Oct | Nov | Dec | Jan | Mar | Apr | Ma | Jun | Aug | Sept | Oct | Nov | Dec o RT | CRI | LRI
1 linalool 0.0 0.8 13 11 0.3 0.9 0.5 0.3 05 0.3 0.5 0.7 0.7 0.0 0.6 | 155 | 1104 | 1098
2 dihydroedulan 12 11 26 25 12 28 12 12 0.8 0.7 0.6 12 13 20 14 | 26.7 | 1300 -
3 (E)-caryophyllene 74 | 188 | 201 | 89 5.0 9.6 32 1.7 9.7 64 | 100 | 49 | 154 | 0.0 86 | 343 | 1428 | 1418
4 alpha humulene 32 7.6 79 36 2.7 41 17 09 | 45 33 4.0 24 7.6 0.3 3.8 | 36.2 | 1460 | 1454
5 (E)-farnesene 0.0 14 13 31 21 42 12 2.0 35 21 10 14 | 38 32 22 | 37.9 | 1489 | 1458
6 beta selinene 19 0.8 0.7 16 1.0 22 0.6 05 16 11 05 0.6 17 0.6 11 | 386 | 1501 | 1485
7 alpha farnesene 00| 13|08 |07 | 03| 13| 04| 02| 02| 06| 02| 04| 50| 84 | 14 | 398 | 1522 | 1508
8 delta cadinene 00| 07 |07 | 03] 03|03|03|02]|04|02]| 05| 01| 14| 09| 05 |402]| 1529 | 1513
9 (E)-nerolidol 135 | 84 6.7 | 46 48 6.6 53 22 31 35 31 2.7 4.1 1.0 50 | 425 | 1570 | 1564
10 | caryophylleneoxide | 7.2 | 73 | 60 | 51 | 22 | 80 | 27 | 23 | 22 | 21 | 29 | 16 | 00 | 03 | 36 | 436 | 1589 | 1576
11 | humuleneepoxide | 0.0 | 1.7 | 1.2 | 10 | 06 | 14 | 06 | 0.7 | 06 | 06 | 06 | 03 | 0.0 | 00 | 0.7 | 450 | 1615 | 1581
12 bisabolone 0.0 0.0 0.0 0.2 0.3 0.4 0.3 0.8 0.4 0.6 0.0 0.0 0.3 0.4 0.3 | 505 | 1717 | 1650
13 drimenol 8.0 5.1 37 24 | 30 15 19 16 25 | 44 19 16 4.0 0.6 30 | 532 | 1770 | 1759
14 neocembrene 0.0 04 05 0.3 0.3 05 04 | 03 05 0.2 0.4 0.2 0.3 0.0 0.3 | 60.7 | 1922 | 1959
15 echinoic acid 0.0 3.0 28 17 22 18 26 36 31 16 2.7 22 0.3 22 21 | 63.0 | 1970 *x
16 cembranoid 3.9 3.7 46 34 | 43 32 38 18 26 31 54 | 41 15 17 34 | 69.8 | 2120 -
17 phytol 120 | 6.6 22 | 322|455 | 144 | 400 | 255 | 169 | 239 | 171 | 475 | 112 | 200 | 225 | 70.2 | 2130 | ***
18 *(1-13) 424 | 550 | 529 | 351 | 237 | 432 | 198 | 143 | 300 | 259 | 25.7 | 17.7 | 453 | 17.7 | 320 - - -
19 (14-17) 159 | 137 | 101 | 376 | 523 | 199 | 468 | 31.1 | 231 | 28.7 | 25.6 | 54.0 | 131 | 239 | 283 - - -
20 (1-17) 583 | 68.7 | 630 | 727 | 76,0 | 63.1 | 666 | 454 | 531 | 546 | 51.3 | 71.7 | 58.4 | 41.6 | 60.3 - - -

* 18 = identified mono- and sesquiterpenes (1-13); 19 = identified diterpenes (14-17); 20 = identified constituents (1-17). LRI = Adams 1995; ** = Tanakaet al. 1997;
*** = (C.M.A. Tanaka, unpublished data).

amount of phytol, the presence of echinoic acid
as the second major component must be mentioned
since it has followed the phytol variability during
the fourteen months in study. The diterpenes have
been biosynthesized in greater amount by the BL-

population except phytol that is produced 1.6 times
more by the SL-population. Comparison of vari-
ability of the two major componentsin the E. gran-
diflorus ails, phytol and (E)-caryophyllene, through
the fourteen months of study, seems to have a sub-
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Fig. 1 —Monthly variability of the major sesquiterpene constituents of the E. grandiflorus essential ail
from the SL (a) and BL (b) population (% of chromatogram oail).

stitutive production (Figures 1 and 2).

This exuberant phytol production is of great
value since this compound has been responsible
for some recorded important biological activities
(Pongprayoon et al. 1992, Rajab et al. 1998) which
may indicates E. grandiflorus as a potential plant
source for phytopharmaceuticals. In conclusion, it
is worth to point out that the prominent produc-
tion of phytol in both populations may characterize
thiscompound asachemotaxonomic marker for this
plant species.
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RESUMO

Andlise por cromatografia com fase gasosa e cromato-
grafia com fase gasosa acopl ada a espectrometria de mas-
sas de 6leos essenciais obtidos de folhas de Echinodorus
grandiflorus (“ Chapéu-de-couro”) em duas diferentes po-
pulacbes (folhas grandes e folhas pequenas), coletadas
mensal mente entre setembro de 1998 e dezembro de 1999,
revelou 17 componentes. Fitol foi o constituinte ma-
joritario em ambas populagtes. Os principais represen-
tantes sesquiterpénicos foram (E)-cariofileno, «-humu-
leno e (E)-nerolidol.
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Fig. 2—Monthly variability of the major diterpene constituents of the E. grandiflorus essential oil from
the SL (a) and BL (b) populations (% of chromatogram oil).

Palavras-chave: Echinodorus grandiflorus, Alismata-
ceae, 6leo essencial, sesquiterpenos, diterpenos.
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