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Abstract

Rosemary oils from cultivars of Rosmarinus officinalisL. growing in different areas
of Uruguay and South of Brazil (Rio Grande do Sul State) were analyzed by GC and
GC/MS. The oils from Uruguay were found to be rich in a-pinene (37.8-46.2%) and
1,8-cineole (13.4-13.8%). The oil from R. officinalis which was cultivated in Brazil
contained a-pinene (32.2%) and 1,8-cineole (14.7%), while the oil from wild plants
found in Brazil contained o-pinene (12.4%), myrcene (22.7%) and 18-cincole
(15.3%).
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Introduction

Rosmarinus officinalis from the Labiatae family comes from the South of Europe. It is cultivated in
the South of Spain, Morocco, Tunsia, Dalmacia (ex. Yugoeslavia), Portugal, Israel and Turkey (1-4).
In South America its cultivation has been started in different countries, but without continuity in time
for the oil production (5). It grows as a small shrub with perennial foliage and small leaves.

R. officinalis oil is known for its antioxidants properties (6-9) and it is used in food industry, mainly
meat derivates, and in the perfumery and cosmetic industries. Most of its therapeutic applications are
related to stimulant, antiseptic, diaphoretic, antispasmodic and anesthesic properties (2,8).

Significative variations in the chemical composition of the R. offictnalis oil has been reported with
relation to the geographic origin (10,11).

This work studies the chemical composition of the Rosemary oils for samples collected in Uruguay
and the South of Brazil, regions with similar phytogeographic characteristics. The results of the chemical
composition analysis were compared with those from the literature for Argentina oils (5).
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Table I. Chemical composition of Rosmarinus officinalis olls

Uruguay Brazil Argentina (Ret. 5)
Component Population 1 Population2 cultivated wild Castelar Sumalao
a-thujene 0.2 0.3 6.0 03 1.9 1.2
a-pinene 46.2 37.8 322 12.4 79 10.9
camphene 4.4 51 3.7 5.0 51 41
thuja-2,4(10)-diene 0.4 04 0.3 03 nd nd
sabinene 0.1 0.2 0.5 0.1 nd nd
B-pinene 34 5.1 29 5.0 438 - 241
myrcene 19 19 1.8 227 17.9 20.4
a-phellandrene 03 03 03 0.3 nd nd
a-terpinene 0.8 06 0.6 0.9 0.4 03
p-cymene 05 0.4 0.3 25 nd nd
limonene 5.0 6.6 6.3 39 29 4.8
1,8-cineole 13.8 134 14.7 15.3 14.5 153
(2)-B-ocimene t t t 2.6 nd nd
(E)-B-ocimene t t t 0.2 nd nd
yterpinene 1.2 18 13 28 3.2 29
cis-sabinene hydrate 03 03 0.4 0.2 nd nd
terpinolene 1.0 11 1.8 0.6 14 14
linalool 1.6 1.2 23 04 0.9 1.5
camphor 14 14 23 79 9 93
pinocamphone 0.2 0.2 03 0.2 nd nd
borneol 1.5 1.6 3.2 03 1.1 0.7
terpinen-4-ol 03 0.3 0.6 1.5 nd nd
a-terpineol 0.7 0.5 14 1.8 0.8 1.1
verbenone 12 0.7 33 4.2 03 0.7
neral 0.2 0.2 04 0.1 nd nd
geraniol 23 1.6 43 0.3 nd nd
geranial 0.2 0.2 0.4 0.1 nd nd
borny! acetate 19 44 26 0.2 0.9 0.5
geranyl acetate 03 04 04 nd nd nd
methyl eugenol 03 0.2 04 0.2 nd nd
B-caryophyllene 28 49 0.7 0.7 8.3 44
a-humulene 04 0.7 0.1 0.3 29 16
hydrocarbons 68.7 67.2 60.5 58.8 56.7 541
monoterpenes 65.5 61.6 59.5 58.0 455 48.1
sesquiterpenes 3.2 56 1.0 08 11.2 6.0
oxygenated compounds 26.4 26.6 329 37.0 27.5 29.1
ketones 2.8 23 123 5.9 93 10.0
esters 22 48 02 3.0 09 05
alcohols 6.7 5.5 45 12.2 28 3.3
ethers 13.8 134 153 147 145 153
aldehydes 0.5 0.4 0.2 0.8 nd nd
phenols and derivates 0.3 0.2 0.2 04 nd nd

Total 95.0 938 95.7 93.4 84.2 83.2

nd = not detected; t = trace
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Experimental

The fresh foliage of the analyzed plants were collected in April-May 1996. The samples from Brazil
were collected from wild and cultivated populations in Campestre da Serra (Rio Grande do Sul state).
Those from Uruguay represent two populations of introduced plants in an experimental field by SESAR
S.A. as a part of an introduction garden to propagate this species. Voucher specimens (MVFQ 3542, 3543,
3544, 3545) have been preserved in the Herbarium of Institute of Botanica, Faculty of Chemistry,
University of Montevideo, Uruguay. The oils were isolated by hydrodistillation of the fresh plant material
using a modified Clevenger-type apparatus. The oils were analyzed by GC and GC/MS.

GC Shimadzu cromatograph 14B equipped with a Shimadzu data processor EZ-Chrom,; silica fused
capillary column, 30 m x 0.32 mm, coated with SE-52, 0.40-0.45 pm film thickness (Mega, Legnano, Ttaly);
column temperature, 60°C (8 min) to 100°C at 3°C/min, to 130°C at 2.5°C/min, to 180°C (10 min) at
3°C/min, to 210°C at 20°C/min; injector temperature 280°C; detector temperature 280°C; injection mode,
split; split ratio, 1:30; volume injected, 0.2 pL of the oil; carrier gas, H,, 55 KPa.

GC/MS: Shimadzu QP 1100 equipped with Adams library (12), silica fused capillary column, 30 m
% 0.25 mm, coated with DB-5, 0.25 pm film tickness (J&W, Folson, California, USA); column temperature,
60°-240°C at 3°C/min; injector temperature, 250°C; injection mode, split; split ratio, 1:20; volume
injected, 0.2 pL of the oil; carrier gas, He, 50 KPa; interface temperature 250°C; ionization energy
70 eV, acquisition mass rangc¢ 40-300; solvent cut, 2 min.

Results and Discussion

Table I reports the chemical composition of all the oil analyzed, together with that reported in the
literature for Rosemary oils from Argentina (5).

As can be seen from Table I, 32 components were identified, representing about 93-96% of the whole
oils. For Argentinian oils, the identified components constitued 84.2% and 83.2% of the whole oils from
Castelar and Sumalao, respectively (3). All the samples analyzed and those from Argentina presented
a similar 1,8-cincole content, which ranges between 13.4% and 15.3%.

The Uruguayan oils presented the highest values for monotepene hydrocarbons and esters, and the
lowest values for ketones.

a-Pinene was the main component for the samples from Uruguay and for the Brazilian oil from
culivated plants (46.2%, 37.8% and 32.2% respectively). These three oils showed very similar chemical
composition, but the Brazilian sample showed higher values for alcohols (linalool, borneol, a-terpineol
and geraniol) and for verbenone than the Uruguayan oils.

Myrcene was the main component for the Brazilian oil from wild plants (22.7%), and this value was
very similar to those found for myrcene in the Argentina oils (17.9% and 20.4%). These three oils
showed similar percentages for some of their main components (a-pinene, camphor, camphene and
y-terpinene). However the Brazilian oil can be distinguished from those from Argentina by its higher
content of verbenone and lower content of sesquiterpene hydrocarbon.
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