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Abstract

Volatile compounds from Baccharis racemosa (Ruiz et Pav.) DC and two samples of B. linearis (Ruiz et Pav.)
Pers, leaves collected in the Argentinean Patagonia were isolated by steam distillation. Yields on the oils were 2.50%
for B. racemosa; 0.92% for B. linearis (sample A) and 1.91% for B, linearis (sample B). The leaf oils were analyzed
I:y GC and GC/MS. The main constituents of each oil were: (i) B. racemosa oil: sabinene (13.6%), B-pinene (2.8%),
myrcene (2.0%), limonene (13.3%), d-cadinene (5.3%), (E)-nerolidol (5.0%), viridiflorol (2.6%), c-muurolol (9.7%)
and a-cadinol (3.1%); (it) B. linearis (sample A) oil: a-pinene (6.5%), B-pinene (14.9%), myreene (2.2%), limonene
(27.6%), bicyclogermacrene (2.7%), b-cadinene (3.9%), caryophyllene oxide (3.1%), cubenol (4.7%) and a-cadinol
(4.7%); and (iii) B. linearis (sample B) oil: ce-pinene (2.5%), B-pinene (6.5%), limonene (27.7%), B-caryophyllene (2.0%),
germacrene D (4.7%), hi(:_\,'t'][1g!-rma('rf.'.ﬂe (5.4%), 8-cadinene (8.7%), cubenol (6.0%) and a-cadinol (3.0%%).
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Introduction

The genus Baccharis L. belongs to Asteraceae family,
Tubulifloreideae 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 known and are widely
distributed. Baccharis racemosa and B_linearis (Ruizet Pav.)
Pers, [syn. B, rosmarinifolia Hook. et Arn.] (n.v. huenen,
romerillo) (Spanish) are distributed in the woods of central
and southern Chile, and on the western side of Argentinean
Patagonia. They grow in mountainous zones, in sandy soils
with gravel, neutral pH and good drainage, mainly along
the roads (1-6).
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Apparently, there are no previous investigations on the
composition of B. racemosa. Some results have been reported
focusing on the secondary metabolites of B, linearis includ-
ing alkaloids, waxes and diterpenes (7-11), The hybridiza-
tion of B. linearis with B. macraei vielded B. intermedia,
the chemical composition of which has been reported (12).
The oleanolic acid content in B. lincaris and its effects on
Heliothis zea larvae has also been reported (13). However,
few studies on the composition of the volatile oils from these
species have been published. In this regard, only one study
described the composition of the leafl oil of B. linearis by
TLC (14). Moreover, there seems to be no previous study
on the composition of Argentinean B. lingaris leaf oil. The
present stur]y reports on the oil yiPHﬁ and the compositions
of the leaf oils from B. racemosa and B. linearis growing in
Argentinean Patagonia.
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Experimental

Sampling: Specimens were collected in spring from the
following places: B. racemosa: Presa Futaleufii, Futaleufi
Department, Chubut Province, Argentina. Baccharis linearis
(sample A): Ruta 259, aproximately 3 km from Esquel city,
Futaleufii Department, Chubut Provinee, Argentina, Bae-
charis linearis (sample B): Route 255 - La Burrada (at 15 km
of Leleque cross). Voucher specimens have been depasited
at the Herbarium of the Department of Forestal Botanics,
Faculty of Engineering, National University of Patagonia,
Chubut Province, Argentina.

Essential oil: The oil was obtained by hydrodistillation for 3
h using a Clevenger-type apparatus. The samples were subjected
to five replications giving an average yield (mL of oil per 100 g of
leaves) of 2.50% (standard deviation 0.03% ) for B. racemosa; 0.92%
(standard deviation 0.04%) for B. linearis (A); and 1.91% (standard
deviation 0.02%) for the second sample of B. linearis (B).

Comp ts identift The constituents of the leaf
oils were identified b}' gas Chmmﬂtngrap]ly_ 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 €. The identity of each constituent was
checked with the retention time of a pure standard compound
on two columns of different polarity. Peak area percentages
were calculated from FID area percentages without using either
correction factors or an internal standard. The mass spectra
were compared to spectra already reported in the literature
(15,16) 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 um}. Detector:
FID (flame ionization detector). Carrier gas; nitrogen. Split
relation: 1:100. Temperature program: initial temperature:
60°C (0 min); incremental inerease 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 equippﬁd with an electronic impact
source at 260°C, operating with an emission current 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 racemosa yielded 2.50% of a pale yellow liquid
(specific gravity 0.884; refractive index 1,4323 at 20°C) witha
citrus-like aroma. Baccharis linearis (sample A) yielded 0.92%
of a pale yellow liquid (specific gravity 0.875; refractive index
1.4445 at 20°C) with a spicy odor. Baccharis linearis (sample
B) yields 1.91% of a pale yellow liquid (specific gravity 0.878;
refractive index 1.4567 at 20°C) also with a spicy odor.

Table I summarizes the qualitative and quantitative analyses
of these three leafl oils.

For B. racemosa, the main constituents were o-pinene
(1.5%), sabinene (13.6%), B-pinene (2.8%), myrcene (2.0%),
limonene (13.3%), d-cadinene (5.3%), (E)-nerolidol (3.0%),
viridiflorol (2.6 %), a-muurelol (9.7%) and a-cadinel (3.19).
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ForB.linearis (sample A}, the main constituents were a-thujene
(1.8%), c-pinene (6.5%), p-pinene (14.9%), myrcene (2.2%), 5-3-
carene (1.6%), limonene (27.6%), terpinen-4-ol (1.6%), fi-caryo-
phyllene(1.7%), germacrene D (1.6%), bicyclogermacrene (2.7%),
8-cadinene(3.9%), caryophyllene oxide (3,1%), 1-epi-cubenol (1.6%),
eubenol (4.7%), c-muurolal (1.6%) and a-cadinol (4.7%).

For B. linearis (sample B), the main constituents were a-
pinene (2.5%), f-pinene (6.5%), d-3-carene (1.3%), limonene
(27.7%), linalool (1.5%), B-Car_y‘ophyuene (2.0%), germacrene
D (4.7%), bieyclogermacrene (5.4%), d-cadinene (1.5%), 8-
cadinene (6.7%), ledol (1.6%), 1-epi-cubenol (1.9%), cubenol
(6,09%) and a-cadinal (3.0%).

Table 11 shows the mass spectrum data of some unknown
components of B. racemosa and B. linearis oils.

Table 111 shows the variation in group contents of the leaf oils
from the three species under study. Baccharis racemosa oil was
richerin monaterpene hydrocarbons (about 36.0%) and oxygen-
ated sesquiterpenes (21.4%). Significant amounts of monoterpene
hydrocarbonsand sesquiterpene hydrocarbonswere foundin the
B. linearis oil. Sample A of B. linearis was richer in monoterpene
hydrocarbons (57.2% against 41.1%) and lowerin sesquiterpene
h}'drmar'mns than su.mplt_‘ B(13.7% against 98.2%). Neither
diterpene hydrocarbons nor oxygenated diterpenes were found
in either B. racemosa or B. linearis oils.
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B. racemosa and B. linearis

Table |. Comparisons (%) of the leaf oils of Baccharis racemosa and B. linearis

Compound Rl Bacchari: Baccharis i is (A) Baccharis i is (B)
1-nonene & 01
a-thujene 833 0.9 1.8 0.9
a-pineng 939 1.5 8.5 2.5
camphene as52 1 0.1 0.1
sabinene 975 13.6 e
[i-pinene 980 2.8 14.9 6.5
myreene 993 2.0 22 1.0
a-phellandrene 1004 0.4 0.2 0.1
#-3-carena 1013 t 1.6 1.3
a-terpinene 1017 o1 0.2 0.2
limonene 1032 133 27.6 27.8
(Z)-p-ocimene 1050 0.4 0.1 0.1
y-terpinena 1062 0.4 1.2 0.4
cis-sabinene hydrate 1068 0.2
terpinolena 1083 0.6 0.8 0.2
linalool 1098 08 0.7 1.5
unknown 1 ma = 0.1 01
cis-p-menth-2-en-1-ol 1121 0.1 0.1
isothujanol 133 - 0.1 ==
terpinen-4-ol 1176 1.2 1.6 11
a-terpineni 1189 0.3 0.8 0.8
unknown 2 1215 0.3
(E)-3-hexenyl isovalerate 1220 0.1 0.4
unknown 3 1277 041 —
trans-carvyl acetate 1337 0.2
a-cubebene 1351 - 0.1 0:3
neryl acetate 1366 01 t
a-copagne 1376 0.3 1.1
(E)-fi-damascenone 1380 = 0.1
f-elamena 1393 0.6 0.4 08
a-gurjunene 1409 0.2 —
f-caryophyllens 1418 0.7 1.7 2.0
aromadendreng 1440 - 0.1 0.9
a-himachalene 1447 0.4 o7
a-humulene 1454 1.0 09 1.6
S-api-fi-caryophyllens 1466 0.5
germacrene D 1480 1.6 4.7
unknown 4 1483 2.0 0.1 1.0
cis-f-guaiene 1480 0.9
viridiflorene 1483 = 09 t
bicyclogermacrene 1494 2.7 5.4
y-cadinene 1515 - 0.4 1.5
unknown 5 1516 4.1 - -—
d-cadinene 1524 53 39 6.7
cadina-1,4-diene 1833 0.1 0.5
a-cadinene 1538 - 01 1.0
a-calacorene 1544 0.9 0.1 1.0
unknown 6 1551 041 1.0
(E)-nerolidol 1564 5.0 s
ledol 1564 e 0.7 1.6
spathulenol 1576 0.5 1.5 0.8
caryophyllene oxide 1581 3.4 11
viridifiorol 1592 286 0.7 0.9
unknown 7 1618 6.5 -
unknown 8 1617 - 1.6 1.6
unknown 9 1618 1.8 - —
unknown 10 1619 ] 1.3
1-epi-cubenol 1627 - 1.8 1.8
cubenol 1643 — 4.7 6.0
a-muuralol 1645 8.7 1.6 1:7
a-cadinol 1655 a1 45 3.0
unknown 11 1659 08 -
unknown 12 1664 - 1.2 t
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Table I. Continued

Compound Rl Bacchari: Baccharis linearis (A) Baccharis linearis (B)
unknown 13 1672 0.4 = =
occidentalol acetate 1680 0.1 - i
unknown 14 1719 0.2 —
oplopanone 1733 0.2 = s
aristolone 1757 0.2 i =
unknown 15 1763 1.4
unknown 16 1782 0.6

Al: retention indices in DB-5; | = traces (< 0.1%)

Table Il. Mass spectrum data of 1 p of Baccharis r and B. linearis essential oils
RI-DBS Compound m/z (rel. int.)
1M unknown 1 41(100), 69(96), 81(13), 13(11), 107(7), 135(6), 150(2)
1217 unknown 2 115(100), 108(86), 41(84), 83(82), 67(54), 55(41), 139(32)
1276 unknown 3 121(100), 43(63), 93(36), 136(22), 79(13), 105(12), 67(9)
1483 unknown 4 41(100), 150(50), 69(50), 81(43), 55(41), B3(36), 109(25)
1516 unknown 5 41(100), 81(52), 69(50), 81(43), 55(41), 93(36), 109(25)
1551 unknown & 118(100), 41(82), 158(76), 105(67), 145(83), 91(44), 131(42)
1616 unknown 7 41(100), 97(54), 55(52), 79(43), 63(41), 107(29)
1617 unknown 8 43(100), 109(41), 69(38), 81(34), 55(32), 95(31), 122(29), 161(23)
1618 unknown 9 43(100), 162(38), 159(34), 91(20), 119(14), 105(11), 202(3)
1619 unknown 10 158(100), 41(79), 119(68), 105(61), 131(60), 91(32), B1(30)
1658 unknown 11 107(100), 81(84), 82(83), 121(43), 63(40), 55(36), 140(34)
1664 unknown 12 41(100), 91(50), 55(34), 105(36), 79(33), 119(23), 131(23), 159(23)
1672 unknown 13 41(100), B4(75), B1(56), 55(45), 109(32), 68(31), 161(34)
1718 unknown 14 43(100), 55(43), 71(32), 111(31), 223(18), 115(17), 83(15)
1763 unknown 15 43(100), 83(27), 55(23), 95(16), 112(15), 107(13), 159(11)
1782 unknown 16 57(100), 41(21), 43(89), 85(48), 69(59), 93(20), 158(18)

Table lll. Group content of essential oils (%)

Group of compounds Baccharis racemosa Baccharis linearis (A) Baccharis linearis (B)
Monoterpene hydrocarbons 36.0 57.2 411
Oxygenated monoterpenas 27 34 35
Sesquilerpene hydrocarbons 101 13.7 28.2
Oxygenated sesquiterpenes 21.4 18.4 16.4
Diterpene hydrocarbons — = -

Oxygenated diterpenes - - B

15. National Institute of Standards and Technology., PC version of the 16. R.P. Adams, ification of E: ial Oil Comp s by Gas
NIST/EPA/NIH mass spectral database. U.S. Department of Commerce, ch physM: Spact py. Allured Publ, Carol Steam, IL
Gaithersburg, MD (1994), {1995).
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