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Abstract: Helichrysum odoratissimum 13 one of the most commonly used medicinal plants in South Africa. The
essential oil from the herb was extracted and characterized for the first time using different drying methods. The
oils isolated from fresh, air-dried, sun-dried and oven-dried aerial parts of the plant yielded 0.28, 0.46, 0.33 and
0.36%, respectively. The fresh leaf o1l was characterized by a high content of oxygenated monoterpenes with
the main constituents as p-menthone (35.4%), pulegone (34.2%) and 1, 8-cineole (13.0%). The dried plant o1ls
had limonene (31.6-22.6%), B-caryophyllene (13.0-12.0%) and ¢-pinene (10.0-7.7%) as their major constituents.
Generally, the vield and chemical profile of H. odoratissimum were affected by the drying methods utilized.
There were noteworthy chemical alterations in the major components of the essential oils using different
methods of drying. The compounds pulegone and menthone were reported as potentially harmful compounds,
hence their substantial reduction in the dried oils as compared to the fresh leaf oil is noteworthy as it aids

reduction of toxicity in the oils.
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INTRODUCTION

The members of the genus Helichrysum are mostly
aromatic perenmal herbs belonging to the famaly
Asteraceae. They are widely distributed in southern
Africa with about 245 species. H. odoratissinumn (1)
Sweet 13 one of the most commonly used member of the
group for medicmal purposes (Van Wyk et al., 1997). In
the Eastern Cape of South Africa some rural dwellers burn
the herb and inhale the smoke as a sedative. A decoction
of the plant 1s taken to relieve cough and cold. The plant
15 also boiled and used as a facial omtment for pimples. In
Lesotho, the bumnt plant is used to fumigate sick people’s
rooms as a repellant against parasitic insects, thus,
ensuring a good night rest. (Hutchings and Van Stader,
1994). Scientific evidence for the traditional use of the
plant for infections has been reported. (Van Puyvelde,
198%) The essential oil from the plant was reported to have
antioxidant activity and also showed marked action
against  Staphylococcus  aureus,  Pseudomonas
aeruginosa and Proteus vulgaris (Gundidza and
Zwaving, 1993).

Published reports on the essential o1l composition of
H. odoratissimum {rom some African countries showed
the dominance of monoterpencids, in particular ¢-pinene,
over other components (Gundidza and Zwaving, 1993;
Lwande et al., 1993; Kuiate et al., 1999).

Tt has been reported that drying plant materials before
distillation could affect the yield of the oil considerably
(Diaz-Maroto et al., 2003; Venskutors, 1997, Whish and
Williams, 1996, Omidbaig ef al., 2004). O1il components are
however, lost during drying, therefore, the method of
drying is very important. Tn this research, we report the
chemical composition of the essential oils obtained from
H. odoratissimum and the effect of drying methods on the
yield and quality of the oils.

MATERIALS AND METHODS

Plant material: The aerial parts of H. odoratissimum were
collected randomly from wild-growing plants in the
Eastern Cape Province of South Africa durmg winter
(July, 2005). The species was authenticated in the
Department of Botany, University of Fort Hare. The plant
samples were used as fresh, air-dried (under normal air at
room temperature), sun-dried (maximum temperature 24°C)
and oven-dried (40°C).

Essential oil distillation and analysis: The essential oils
were obtamed by hydrodistillation of plant material
(100 g each) using the modified Clevenger-type apparatus
as described by Asekun and Ekundayo, 1999. GC-MS
analyses were performed on a Hewlett-Packard HP 5973
mass spectrometer mterfaced with an HP-6890 gas
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chromatograph. The following column and temperature
conditions were used: witial temp 70°C, equilibration time
3.00 min, ramp 4°C min ", final temperature 240°C, inlet:
split less, mmtial temperature 220°C, pressure 8.27 psi,
purge flow 30 mL min~', purge time 0.20 min, gas type
helwm; column: capillary, 30m=0.25 mm 1.d., film thickness
0.25 um, initial flow 0.7 mL min~', average velocity

32 em/sec; MS: EI method at 70 eV.

Tdentification of components: The components of the oils
were identified by comparing their mass spectra data with
those of authentic standards held in the computer library
(Wiley 275 library, New York). The retention indices of the
components were determined in relation to a series of
n-alkanes run at the same conditions used for the
essential oils for control and also compared with those in
literature (Shibamoto, 1987; Adams, 1995).

RESULTS AND DISCUSSION

The yield and chemical compositions of oils distilled
from H. odoratissimum were affected by the method of
moisture removal from the plant material. Generally, drying
the plant material before distillation resulted in a higher
essential oil yield. Air-dried plant material had the highest
o1l content (0.46%), the parts dried in the sun and m the
oven at 40°C afforded oil yields of 0.33 and 0.36%,
respectively, while the yield of the oil from the fresh aerial
part was 0.28%.

A total of 22 compounds were identified in the oil
from the fresh aemal material. The air-dried had
24 compounds, sun-dried material was 25 compounds,
while 30 compounds were 1dentified from the oven-dried
plant (Table 1).

The major compounds of the essential oil from the
fresh plant were monoterpene oxides, p-menthone
(35.4%), pulegone (34.2%) and 1, 8-cineole (13.0%).
However, the oil profile changed in the dried materials to
terpene hydrocarbons. The air-dried oil had limonene
(22.6%), P-caryophyllene (12.0%), caryophyllene oxide
(7.9%) and g-pinene (7.7%) as the major compounds. Tn
the oven-dried oil, hmonene (31.6%), P-caryophyllene
(13.0%) and c-pinene (10.0%) were the main components,
while the sun-dried oil had linonene (25.6%),
B-caryophyllene (12.6%), a-pinene (8.2%), viridiflorol
(7.2%) and caryophyllene oxide (6.5%) as its main
components. The showed that the
monoterpenoids dominance m the fresh o1l (95.6%) was
reduced to 35.0, 39.1 and 47.6% in the air-dried, sun-dried
and oven-dried plants, respectively. Tt is noteworthy that
the fresh oil consisted mainly of monoterpene oxides
(p-menthone, pulegone and 1, 8-cineole), whereas the
dried oils contained mainly monoterpene hydrocarbons
(limonene and «-pinene) as major compounds. The

results also

sesquiterpenoid content in the dried plant was high
compared to that from the fresh oil. B-caryophyllene and
caryophyllene 1.3 and 0.1%,
respectively in the fresh oil were increased to between

oxide which were

Table 1: Compounds of the essential oils of fresh and variously dried portions of H. adoratissimum

Components KI* Fresh (%)° Air drying (%0 Oven drying (%)° Sun drying (%oF
x-Pinene 913 1.1 7.7 10.0 8.2
[3-Pinene 958 4.1 1.8 2.5 23
Limonene 1015 t 22.6 31.6 25.6
Tran-(-ocimene 1026 - - 0.2
1, 8-Cineole 1032 13.0 t -
y-Terpinene 1039 - 1.1 0.9 1.0
Clis-sabinene hydrate 1051 2.0 - - -
a-Terpinolene 1074 - 0.4 - 0.4
Camphor 1140 - 0.4 -
Terpinene-4-ol 1177 - 0.6 0.5 0.5
p-Menthone 1181 354 - - -
&-4-Carene 1182 - 0.5

Bomeol 1186 1.4 -

Cis-isopulegone 1189 1.6 -

w-Terpinene 1192 - 0.3 -
r-Terpineol 1201 0.6 - - 0.4
Trans (+) Carveol 1226 - 03 0.3 0.3
Pelugone 1284 34.2 - 0.4 -
Piperitone 1289 0.9 - - -
BRormyl acetate 1305 - 0.2 0.2 0.2
Terpinolene 1322 - 0.1 - -
Piperitenone 1378 1.5 -

w-Terpineny] acetate 1382 - 0.2 - -
w-Copaene 1417 - 2.5 2.0 21
B-Elemene 1437 0.1 - 0.2 0.3

1006



J. Applied Sci., 7 (7): 1003-1008, 2007

Table 1: Continued

Components KI* Fresh (%o)° Air drying (%o)° Oven drying (%o)F Sun drying (%of
[-Bourbonene 1429 0.10 - - -
Clis-jasmone 1446 0.10 - - -
[-Caryophyllene 1474 1.30 12.00 13.0 12.60
x-Guaiene 1495 - 2.10 0.8 1.50
r-Humulene 1512 0.10 1.30 4.3 2.80
Allo-aromadendrene 1524 - 0.70 1.2 0.90
y-Curcumene 1547 - 16 1.90
[-Selinene 1573 - 3.10 21 0.40
Germacrene D 1551 1.30 - - -
[-Patcholene 1566 - 0.80 0.5 0.70
Bicyclogermacrene 1567 0.10 - - -
Germacrene A 1579 - 1.40 11 1.90
-Amorphene 1590 - 0.30 0.3 -
&-Cadinene 1599 t 1.50 1.3 2.00
w-Gurjunene 1652 - - 0.4 -
y-Selinene 15616 1.40 - 0.60
y-Gurjunene 1662 0.40 0.3 -
Selina-3,7 (11)-diene 1671 - - 0.3 -
Caryophyllene oxide 1676 0.10 7.90 4.1 6.50
Viridiflorol 1687 0.10 - 54 7.20
Aromadendrene 1826 - - 0.3 0.10
uI 1929 0.80 26.60 13.1 16.80
Yield (%) 0.28 0.46 0.36 0.33
*Kovat Index; t = trace {0.05%6); ®total oil content calculated from peak area (values expressed as mean of triplicates), Ul = Unidentified; - = Compound not
present
12.0-13.0% for pP-caryophyllene and 4.1-7.9% for  Diaz-Maroto, M.C., M.S. Perez-Coello, M.A. Gonzalez

caryophyllene oxide m the dried oils. Menthone and
pulegone present 1 the fresh o1l have been reported to be
toxic compounds (Gordon ef al., 1987, Madsen et al.,
1986), hence their complete removal in the air-dried
and sun-dried oils makes the oils safer.

The oven-dried oil contained higher quantity of
limonene than the rest oils. This compound has been
reported to be responsible for the fragrance in
citrus plants (Vekiari et al., 2004) which is used as an
important alternative to toxic, hazardous and dangerous
petroleum-derived chemicals used as cleaner and engine
degreaser.
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