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Abstract

Volatile compounds from Baccharis obovata Hooker et Amott and B. salicifolia (Ruiz et Pav,) Pers, leaves collected
in the Argentinean Patagonia were isolated by steam distillation. Yields on the essential oils were 2,81% for B. obovata
and 1.50% for B. salicifolia. The oils were analyzed by GC and GC/MS. The main constituents of each oil were: (i)
B. obovata oil: a-thujene (5.8%), a-pinene (9.2%), sabinene (23.2%), B-pinene (9.9%), myrcene (3.7%), limonene
(10.7%), terpinen-4-ol (5.9%); and (ii) B. salicifolia vil: a-thujene (2.1%), o-pinene (4.4%), sabinene (2,.9%), B-pinene
(5.5%), myrcene (2.2%), o-phellandrene (3.2%), limonene (8.1%), (Z)-B-ocimene (4.6%), terpinen-4-ol (5.9%), 8-ca-
dinene (2,3%), elemol (2.7%), cis-t-copaen-8-ol (2.3%), o-muurolol (5.5%), e-eudesmol (2.7%), verboccidentafuran
(2.8%), chromolaenin (3.1%) and dihydroisochromolaenin (2.9%).
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Introduction

The genus Baccharis L. belongs to the Asteraceae family,
Tubulifloroideae subfamily, Astereae tribe, comprising more
than 400 species of useful aromatic and medicinal plants, widely
distributed in Central and South America. In Argentina, about
100 species are grown distributed in all its territory. Baccharis
ohovata Hooker et Arno [= B. umbelliformis DC] (c.n. huautro)
(Spanish) can be found from Parque Lanin to Los Alerces and
B. salicifolia (Ruiz et Pav.) Pers. (n.v. chilea) (Spanish) can be
found near Esquel city in the Argentinean Patagonia. Bac-
charis ohovata and B, .s-ﬂfiriﬁ:.l’ir; main]y grow u]oug the rivers,
in humid places with a moderate climate (1-6).

There seems to be no previous work on the composition of
B. obovata. Some studies have been reported on the second-
ary metabolites of B, salicifolia including phenolics, flavones,
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flavanoids and sterals (7-10). Two contributions have been
reported on the oil composition of the leaves of B. salicifolia
from Bolivia (11,12). No previous study on the composition
of Argentinean B, obovata oil has been reported and only one
on the composition of Argentinean B. salicifolia oil (13). The
present study reports on the oil yields and the compositions
of the leafl oils from the B. ovovata and B. salicifolia growing
in Argentinean Patagonia.

Experimental

Sampling: Specimens were collected in spring from the
following places: B. obovata: approx. 8 Km from Esquel city,
La Hoya, Chubut Province, Argentina. B. salicifolia: Route
258, Km 3, Esquel city, Chubut Province, Argentina.

Voucher specimens have been deposited at the Herbarium
of the Department of Forestal Botanics, Faculty of Engi-
neering, National University of Patagonia, Chubut Province,
Argentina.
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Table I. Comparisons (per ge) of leaf oils of Baccharls ob and B. salicil
Baccharis Baccharis Baccharis Baccharis

Compound Rl obovata  salicifolia Compound RI obovata  salicifolia
(E)-3-hexenol 857 0.2 - muurclensg 1477 0.1 11
unknown 1 868 0.9 E germacrene D 1480 0.6 1.4
1-nenena 891 0.3 - f-selinene 1485 - 11
a-thujene 231 5.8 21 bicyclogermacrane 1494 0.7 -
o-pinene 939 9.2 4.4 unknown 11 1511 - 1.1
camphene 953 0.1 - y-cadinene 1513 1 1.2
sabinene 976 23.2 28 &-cadinene 1524 06 23
f-pinena 980 9.9 5.5 unknown 12 1628 0.2 =
myrcene 991 a7 22 p-cadinene 1530 - 0.6
w-phellandrene 1005 0.1 32 trans-calamenene 1532 - 0.7
6-3-carene 1011 t - a-calacorens 1542 - 1.9
a-lerpineng 1018 1.8 0.5 tricyclo[4.4.0.0.2,7]dec-8-ene
p-cymane 1026 - 09 3 methanol c.o.6,8
limonene 1031 10.7 8.1 tetramethyl® © 1546 0.1 -
(Z)-p-ocimena 1050 0.1 4.6 elemol 1549 - 27
ylerpinene 1062 ad 14 cis-g-copaen-8-o 1565 - 23
cig-sabinene hydrate 1068 0.2 0.1 {E}-narolidol 1564 0.4 -
terpinolene 1088 0.8 1.9 ledol 1565 1 .
linalool 1098 0.4 06 garmacreng D-4-0f 1568 - 0.2
unknown 2 1111 0.1 - spathulenol 1576 1.4 -
cis-p-menth-2-en-1-ol 1121 0.4 - caryophyllene oxide 1581 11 0.8
isothuijyl aleohol 1133 08 E globulol 1583 0.2 .
trans-limonene oxide 1139 0.3 = guaien-4-ol 1616 = 03
pinocarvonge 1162 0.2 - unknown 13 1617 - 0.3
unknown 3 1175 01 - 10-epi-y-eudesmol 1619 0.1 e
terpinen-4-ol 1177 59 1.9 1-epi-cubenol 16827 0.2 -
a-terpineol 1189 05 0.4 hinesal 1638 - 1.8
myrtenal 1183 0.4 4 epi--muuralol 1641 0.4 -
trans-piperitol 1205 01 - c-muurolol 1645 03 5.5
(Z)-3-hexenyl isovalarate 1220 - 0.2 a-sudesmal 1653 - a7
unknown 4 1256 1.6 - a-cadinol 1653 1.2 -
unknown 5 1269 0.5 - unknown 14 1659 0.5 -
unknown & 1272 - 0.2 verboccidentafuran® & 1662 - 28
unknown 7 1276 0.4 - unknown 15 1672 1.1 -
unknown B 1280 - 0.4 unknown 16 1674 0.2 -
cis-verbenyl acetale 1282 0.2 - unknown 17 1682 05 -
safrole 1285 - 1.7 w-bisabolol 1683 - 1.9
trans-sabinyl acetate 1291 I - unknown 18 1687 . 1.0
unknown 9 1292 - 1.1 14-hydroxy-o-humulene 1709 0.2 =
cis-pinocarvyl acetate 1309 0.1 - cromolaenin® 1726 - 31
w-tarpinyl acetate 1350 0.6 - unknown 19 174 - 1.8
cis-carvyl acetate 1362 09 - dihydroisochromolaenin® #1763 - 29
neryl acetate 1365 t - B-u-acetoxielemol 1789 - 0.6
unknown 10 13N 01 - unknown 20 1818 0.6 -
(x-COpaansg 1376 t - unknown 21 1872 =~ 0.9
sativena 1388 - 0.6 unknown 22 1900 - 0.9
f-elemene 1391 0.5 - unknown 23 1938 - 1.8
methyl eugenol 1401 - 0.6 unknown 24 2040 - 05
B-caryophyllens 1418 0.4 0.9 unknown 25 2083 - 07
w-humulene 1454 0.2 0.1 unknown 26 2080 - 0.8
(E)-f-farnesene 1458 - 0.9

Rl = retention indices in DBS; t = traces (< 0.1%); “tentative identification; " méz 59(100), 162(57), 105(45), 119(39), 132(37), 147(33), 187(9); @ miz 216[MJ*(77), 201{100),
157(52), 145(27), 115(23), 91(23), 173(18), 131(16); ™ miz 212[M'}100), 197(96), 169{41), 152(39), 182(38), 141(22), 91(38); ¥ m/z 214[M*|(100), 199(45}, 158(32), 129(31),

115(30), 171(29), 143(28)

Oil isolation: The oil was obtained by water distillation for 3
h using a Clevenger-type apparatus. The samples were subjected
to five replicates giving an average yield (mL of oil per 100 g of
extrcted leaves) of 2.81% (standard deviation 0.029% ) for B. obovata;
and 1.50% (standard deviation 0.03%) for B. salicifolia.
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Comp t identifications: The constituents of the leal
oils were identified by gas ch romatography, using retention
indices and chromatographic standards. The retention indices
of each file of data were caleulated with respect to a set of hy-
drocarbons of C, to G The identil}' ol each constituent was
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Table Il. Mass spectral data of unknown components of Baccharis ot and B. salicifolia oils
RI Compound m/z (rel, int.)
BB unknown 1 122 [M]*(11), 79(100), 107(50), 39(41), 93(36), 91(35), 66(19)
1111 unknown 2 41(100), 69(96), 81(13), 13(11), 107(7), 135(6), 150(2)
1175 unknown 3 107(100}), 41(95), 122(82), 79(80), 57(80), 69(40), 93(18)
1256 unknown 4 41(100), 43(95), 83(81), 108(90), 67(64), 55(45), 139(32)
1269 unknown 5 100(100), 41(82), 69(60), 81(41), 122(386), 123(35), 55(27), 150(9)
1272 unknown B 79(100), 41(57), 91(50), 39(48), 105(23), 53(22), 67(18)
1276 unknown 7 121(100), 43(63), 93(36), 136(22), 78(13), 105(12), 67(9)
1280 unknown 8 43(100), 95(41), 93(32), 41(30), 121(21), 136(20), 108{14)
1292 unknown 9 194 M+ (2), 179(100), 43(84), 41(82), 69(73), 55(43), 107(28), 95(22)
1371 unknown 10 43(100), 93(68), 121(45), 67(36), 107(22), 136(18), 79(15)
1511 unknown 11 105(100), 43(73), 41(59), 119(45), 93(36), 81(27), 55(23)
1528 unknown 12 43(100), 95(64), 81(63), 109(54), 55(39), 124(32), 137(31)
1617 unknown 13 41(100), 109(88), 95(87), 43(83), 161(63), 119(40), 55(39)
1659 unknown 14 41(100), 93(52), 67(39), 79(38), 55(37), 107(32), 131(25)
1672 unknown 15 43(100), 93(86), 55(39), 79(36), 119(34), 105(34), 69(24), 205(25)
1674 unknown 16 41(100), 109(66), 43(65), 91(57), 159(45), 79(44), 55(41)
1682 unknown 17 84(100), 41(86), 55(45), 69(39), 161(33), 105(32), 121(27)
1687 unknown 18 41(100), 159(49), 91(48), 55(47), 79(46), 119(44), 55(41)
1741 unknown 19 199(100), 214(90), 115(44), 128(41), 43(36), 142(35), 157(30)
1818 unknown 20 43(100), 68(95), 57(73), 95(68), 82(63). 123(39). 109(19)
1872 unknown 21 43(100), 109(38), 81(34), 95(27), 55(26), 69(20), 123(15)
1800 unknown 22 210(100), 165(41), 195(32), 152(18), 104(15), 76(14), 181(8)
1938 unknown 23 197(100), 230(73), 43(63), 169(50), 91(49), 115(47), 128(45)
2040 unknown 24 173(100), 145(57), 216(43), 115(32), 188(30), 159(18), 91(18)
2083 unknown 25 228(100), 213(75), 198(48), 185(34), 115(27), 141(25), 88(22)
2090 unknown 26 43(100), 71(100), 41(82), 57(54), 55(53), B1(48), 85(40)

checked with the retention time of a pure standard compound
on two columns of different polarity. Peak area percentages
were caleulated without using either correction factors or an
internal standard. The mass spectra were compared to spectra
already reported in the literature (14,15} and to those obtained
with authentic samples,

Analytical GC: The GC analysis of the oils was performed
on a Hewlett Packard 5840A gas chromatograph. Column:
DB-5 (30 m x 0.25 mm, film thickness 0.25 pm). Detector:
FID (flame ionization detector). Carrier gas: nitrogen. Split
relation: 1:100. Temperature program: initial temperature:
60°C (0 min); incremental increase 4°C/min; final tempera-
ture: 300°C (15 min); injector temperature: 250°C; detector
temperature: 350°C; injection volume: 0.2 pl.,

GC/MS: The GC/MS analysis was performed with a Shi-
madzu QP-5000 GC/MS equipped with an electronic impact
source at 260°C, operating with an emission eurrent of 0.7 mA
and 70 eV electron energy. The chromatograph was equipped
with columns identical to those used for the GC analysis. A
temperature program from 50°-240°C at 6°C/min was used.
Carrier gas: helium.

Results and Discussion

Baccharis obocata yielded 2.81% of a pale yellow liquid
(Specific gravity 0.865; Refractive index 1.4434 at 20°C) with
aherbaceous-citric aroma. Baccharis salicifolia yielded 1.50%
of a pale yellow liquid (Specific gravity 0.71; Refractive index
1.4621 at 20°C) with a citric odor,

Table Isummarizes the qualitative and quantitative analyses
of these two leaf oils. For B. ohovata, the main constituents
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were O-thujene (5.8%), c-pinene (9.2%), sabinene (23.2%),
B-pinene (9.9%), myrcene (3.7%), limonene (10.7%), ter-
pinen-4-ol (5.9%). For B. salicifolia, the main constituents
were O-thujene (2.1%), o-pinene (4.4%), sabinene (2.9%),
B-pinene (5.5%). myrcene (2.2%), a-phellandrene (3.2%),
limonene (8.1%), (Z)-B-ocimene (4.6%), terpinolene (1.9%),
terpinen-4-0l (5.9%), 8-cadinene (2.3%), a-calacorene (1.9%),
elemol (2.7%), cis-at-copaen-8-ol (2.3%), hinesol (1.8%),
a-muurelol (5.5%), tt-eudesmol (2.7%), verboccidentafuran
(2.8%), ot-bisabolol (1.9%), chromolaenin (3.1%) and dihy-
droisochromolaenin (2.9%).

Table II shows the mass spectrum data of unknown com-
ponents of B. racemosa and B, linearis essential oils. Table 111
shows the variation in gronp contents of the leaf oils from the
three species under study. Baccharis obovata oil was richer in
monoterpene hydrocarbons (about 68.5%). Significant amounts
of oxygenated monoterpenes, but no sesquiterpene hydro-
carbons or oxygenated sesquiterpenes, were found in the B.
obovata oil. Baccharis salicifolia oil was richer in mon oterpene

Table lIl. Group content of essential oils (percentage)

Baccharis Baccharis
Group of compounds obovata salicifolia
Manoterpene hydrocarbons 68.5 374
Oxygenated monoterpenes 11.0 30
Sesquiterpene hydrocarbons 31 12.8
Oxygenated sesquiterpenas 65 27.6
Diterpene hydrocarbons & -
Oxygenated diterpenes -
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hydrocarbons and oxygenated sesquiterpenes. Neither diter-
pene hydrocarbons nor oxygenated diterpenes were found in
B. vhovata or B. salicifolia oils.
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