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Chemical constituents of the volatile oil of Laggera pterodonta
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Abstract: The essential oil from the aerizl parts of
Laggera pterodonta was extracted by hydrodistillation
and analyzed by a comhination of gas chromatography —
flame iomization detector (GC-FID)  and  gas
chromatography — mass spectrometry (GO-ME). The
essential oil was oblained in 0.025% yieid as a fight
yeHow liquid. The major constituents of the volatile oil of
Laggera pterodonta were thymohydroguinone dimetiy
cther (21.3%), cubenol (15.2%), caryophylene (6.8%),
« Aymulene {3.5%), and chrysanthenone (3.5%). In
addition, the volatile oil inhibited some plant pathogenic
fungi such as Lasiodiplodia theobromae and Tricoderma
resei  and  human  pathogenic  bacteria  such  as
Micrococcus futeus, MRSA OBI10 and Sraphviococcus
epidernidis using agar dilfusion technigue.

Introduction

Laggera prerodonta (DC.} Sch. Bip. Ex Ohv. or
Laggera pierodonia {DC.) Benth. is a weed. widely
distributed fram southwestern China to  northem
Thailand, especially in Chiang Mai and Chiang Rai
provinces. The plant, commonly know as “Naad
Letum or Naad Doi” in Thai, belongs o the family
Asteraceae and has been used as traditional medicine
by the natives for the treatment of a wvariety of
conditions [1]. Pharmacological research revealed that
extract of 1. pferodonta has antibacierial. anti-
inflammatory,  anti-malarial and  anti-leukaemia
activities [2,3]. Several studies on the chemical
canstitutions of the crude extract from L. preradoenia
have been reported [1-7]. but the components and
biological activities of L. pleradonta essential oil have
not been studied previously. We report here the results
of the identification of [ prerodonia essential oil
compenents using a combination technique of GC-FID
and GC-MS as well as its antifungal and antibacterial
activity.

Materials and Methods

Materials Fresh aerial parts of . prerodonta were
collecte¢ from Mae Rim. Chiang Mai, Thailand in
March 2005. & voucher specimen number 25100 was
deposited at CMU herbarium, Faculty of Science,
Chiang Mai University, Chiang Mai. Thaiiand.

Extraction of Essential OQii: Fresh plant material
{10 kg) was chopped into small pieces and subjected to
hydredistillation for 6 h. using a madified Clevenger-
type apparatus to yield 2.5 mL ol light vellow wil The
obtained essential ofl was then dricd over anhvdrous
sodium sulphate.
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Anclvsis of Fssenriad (. A chemical composition
in the essential oil was analysed by a combination of
GC-FID and GC-M§ techneques.

GC-FID analysis was carried out using a
Varian 3700 gas chromatograph coupted o a
Shimadsu C-R3A integrator. Separation was achieved
using H. as carrier gas {ca. | mL/min) with a fused
silica capillary column (25QC/BPS) obtained from
SGE. Austrafia (25 m = 0.25 mm i.d.. 0.25 +m film
thickness). The capillary column was connected to a Z
guard column (2 m) of deactivated fused silica
supplied by Phenomenex. Injector and detector
temperatures were 260+€ and 280-€. respectively;
oven temperature programme, 2 min isothermal at
40+€_ then at 2«€/min to 280-€7 (10 min isothermal}.

GO-VS analyvsis was performed in electron
impact mode (El. 70 eV) with a Shimadzu QP5050A
system, using the same temperature programme, with
He as the carrier gas {| mL/min) and a capillary
column (BP-5) suppiied by SGE. Australia {30 m =
032 mm id, 0.25 «m film thickness). For each
analysis. programmed-temperature Kovéts retention
indices (R} were obtained by analysis of the oil spiked
with an s-alkane mixture containing each homologue
from #-Cy to 5-Chap.

Antifungal and Antihacierial Assay: A preliminary
hicassay on antifungal activity and antibacterial
activity of the essential of L. preredonia was
performed by agar diffusion technique [8]. Tested
plant pathegenic fungi and human pathogenic bacteria
were Lasiodiplodia iheobramae and Tricoderma resel,
and  Micrococens  fiens. Methicillin resistant
Stuphviococens aureas QB0 (MRSA OBL0) and
Staphyiococeus epidermidis. respectively.

Resufts and Discussion

identification of the oil campaonents was performed
by a comparison of mass spectra with literature data
(NIST. NISTREPY and by comparisen of their
retention indices (R} with those reported in the
literature [$}. Table § hists the identified compounds in
the order of their elution on capillary column used for
GC-FID analysis. A typical gas chromatogram of the
essential oil from L. prerodonia is presented in Figure
1. The most prominent compounds found were
thymohydroquinone dimethy! ether (21.3%), cubenol
{15.2%), carvophyllene (6.8%). w-humuilene (5.3%),
and  chrvsanthenone  (3.5%).  respectively.  with
mtegrator raw peak arens expressed as a pereentage of
components  of the
accounted  for

chromatographable
These compaunds

the total

essentialb ot




approximately 84.1% of toral essential ¢il companents.
A number of components could not be indentified due
to the fack of reference spectra and/or their refatively
fow sbundance.

Tioa s 1

Figure 1. Gas chromatogram of the essential oil of /.
plerodonta. See experimental for GC condition and
Table | for peak identifications.

Table 1; Chemical compositions af the essental mlof £ piero

Na. Compounds

Bicassay screening showed the essential oil of L.

pierodona had  antibacterial  activity  against
Viicrococous {utens. Methicillin resistant

Staphviococens curens OBI10 (MRSA OB10) and
Staphvlococens epidermidis and antifungal activity
aganst Lasiodiptodia theohromae and Tricoderma

resel.
Conclusions

The essential oil components of the aerial paris of L.
pierodonta have been analyzed by GC-FID and GC-
MS and 20/27 components have been identified. The
major component was thymohydroquinone dimethy!
ether (21.3%) and preliminary biological activity assay
of the essential oil showed antifugal and antibacterial
activity against  Lasiodiplodia  theohromae and
Tricoderma resei. as well as Vicrococcus {ufeus,
Methicillin resistant  Staphyviococcus aureus OB10
(MRSA OBL0Y  and Staphdococcus  epidermidi,
respectively.
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