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ABSTRACT

The goal of this research is to conduct the isolation and structural elucidation
of the secondary metabolites of some Thai medicinal plants and evaluate their anti-
malarial, anticancer, and other biological activities including anti-TB as well as
antimicrobial activities. The five Thai medicinal plants species that were studies were;
Jacaranda obtusifolia H.B.K. ssp. rhombifolia (G.F.W. Meijer) Gentry, Cyperus
kyllingia Endl., Spermacoce remota Lamk., Schoutenia glomerata King subsp.
peregrin (Craib) Roekm. & Hartona and Lindenbergia philippensis (Cham.) Benth.
The structures of the isolated compounds were elucidated based on 1D, 2D nuclear
magnetic resonance (NMR), mass spectrometry (MS) analyses and comparison with
previously reported spectral data. The twig parts of J. obtusifolia, the aerial parts and
roots of C. kyllingia, the aerial parts and roots of S. remota, the leaves and twigs of S.
glomerata and the leaves and roots of L. philippensis were dried, ground and
sequentially extracted with hexane, chloroform and methanol. The essential oils of the
leaves of J. obtusifolia, the aerial parts of C. kyllingia, the aerial parts of S. remota,
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the leaves of S. glomerata and the leaves of L. philippensis were isolated by
hydrodistillation. The chemical constituents of the essential oils were analyzed using
capillary GC and GC-MS. The extracts and essential oils from the selected plants
were subjected to bioassay screening for anti-malarial activity against the drug
resistant K1 strain of Plasmodium falciparum, cytotoxic activity against KB (oral
cavity cancer), MCF-7 (breast cancer) and NCI-H187 (small cell lung cancer) human
cancer cell lines and Vero cell, anti-TB activities against Mycobacterium tuberculosis
Hs7Ra and antimicrobial activities. The biological activities were used as a guide for
the isolation, purification, and structure elucidation of secondary metabolites.

The methanolic extract of J. obtusifolia twigs was found to be active against
the NCI-H187 (small cell lung cancer) with a half maximal inhibitory concentration
(ICsp) value of 23.2 pg/mL. The active extract was fractionated and purified by
reverse phase flash column chromatography and Cig-HPLC. One new isoflavone 7-
hydroxy-3’-methoxy-4'-O-B-D-glucoside isoflavone along with (-)-liquiritigenin, (-)-
neoliquiritin, isoliquiritin, genistin, daidzein, isoliquiritigenin, and formononetin were
also isolated. A new compound 7-hydroxy -3'-methoxy-4'-O-B-D-glucoside
isoflavone, (-)-liquiritigenin, isoliquiritigenin, genistin and daidzein were
demonstrated as active constituents. 7-Hydroxy-3'-methoxy-4'-O-B-D-glucoside
isoflavone possessed strong cytotoxicity against KB and NCI-H187 with the ICs
values of 2.5 and 7.5 pg/mL. (-)-Liquiritigenin and isoliquiritigenin showed some
activities against NCI-H187 cell lime with 1Cs values of 30.1 and 16.6 pg/mL,
respectively. Daidzein exhibited significant cytotoxicity against KB, MCF-7 and NCI-
H187 cell lines with the 1Cs, values of 5.7, 28.2 and 8.1 pg/mL, and genistin
exhibited strong cytotoxicity against KB cell line with the 1Cs, value of 2.8 pg/mL
and showed moderate cytotoxicity against NCI-H187 cell line with the 1C50 value of
27.3 pug/mL, respectively. In addition, isolated compounds showed no cytotoxicity
against Vero cells. The J. obtusifolia essential oil showed significantly strong
activities against NCI-H187, MCF-7 and KB cell lines with 1Cs, values of 6.8, 5.8 and
5.6 pg/mL, respectively, but was non-cytotoxic against Vero cells. The essential oil
showed some activity against M. tuberculosis Hs;Ra strain with an MIC value of 25.0
pg/mL. The essential oil showed activity against both Gram-positive bacterial
(Staphylococcus aureus ATCC25923, Pseudomonas aeruginosa ATCC27553) and
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Gram-negative bacterial (Escherichia coli ATCC25922) and showed strong antifungal
activity against Aspergillus flavus and Trichophyton mentagrophytes, but did not
inhibit the growth of Candida albicans. The MIC values of the active essential oil was
investigated using the disc diffusion method. The essential oil exhibited the highest
antibacterial efficacy against S. aureus with an MIC value of 1.3 mg/mL followed by
E. coli and P. aeruginosa at 5.0 mg/mL. The major components of the leaf essential
oil were hexadecanoic acid (28.1%), linoleic acid (15.9%) (E)-phytol (10.7%),
nonacosane (3.9%) and octadecanoic acid (3.7%).

Guided by cytotoxicity on human cancer cell lines, fractionation of the active
chloroform extract from the root of C. kyllingia led to the isolation of stigmasterol and
alkyl trans-furulate. Fractionation of the active hexane extract from the aerial part
resulted in the isolation of the long chain hydrocarbons (hexacosane, heptacosane,
octacosane, nonacosane and tricosane). o—cadinol (19.3%), caryophyllene oxide
(12.2%), a-muurolol (11.6%), o-humulene (9.9%) and a-atlantone (6.1%) were
identified as the major components of the C. kyllingia essential oil. The essential oil
showed significant activities against P. falcipalum (K1), multidrug resistant strain
with an ICsy value of 7.5 pg/mL. The essential oil showed significantly cytotoxicity
against NCI-H187, MCF-7 and KB cell lines with the ICs, values of 7.7, 17.3 and
15.1 pg/mL, but was non-cytotoxic against Vero cells. Furthermore, the essential oil
also showed activity against M. tuberculosis Hs;7Ra strain with a MIC value of 25.0
pg/mL. The essential oil exhibited antibacterial activity against S. aureus, E. coli and
P. aeruginosa. S. aureus and also showed antifungal activity against C. albicans, A.
flavas and T. mentagophytes. The essential oil exhibited the highest antibacterial
efficacy against E. coli with a MIC value 1.3 mg/mL and P. aeruginosa with the MIC
value of 2.5 mg/mL.

Activity guided fractionation of the active chloroform extract of the roots of S.
remota has led to the isolation of stigmasterol, trans and cis-p-coumaroyl derivatives.
The major components of the essential oil were (E)-phytol (25.5%), 6,10,14-
trimethyl-2-pentadecanone, (24.3%), methyl hexadecanoate (11.6%), ethyl
hexadecanoate (9.3%) and pentadecanoic acid (9.1%). The S. remota essential oil
showed some cytotoxicity against KB cell lines with an ICs, value of 29.0 pg/mL, but

was non-cytotoxic against Vero cells. The essential oil exhibited antibacterial activity
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against S. aureus, E. coli and P. aeruginosa. S. aureus and also showed antifungal
activity against C. albicans, A. flavas and T. mentagophytes. The essential oil
exhibited the highest antibacterial efficacy against S. aureus with the MIC value of
1.3 mg/mL, E. coli and P. aeruginosa with the MIC value of 2.5 mg/mL.

The isolation and purification of the active chloroform extract of the S.
glomerata twigs, lupeol was isolated as the active constituent against KB and NCI-
H187 with the 1Cso values of 20.5 and 24.4 pg/mL, but was non-cytotoxic to Vero
cells. The major components of the leaf essential oil were hexadecanoic acid (39.6%),
9,12,15-octadecatrien-1-ol (Z,Z,Z) (14.5%), nonacosane (10.8%), (E)-phytol (8.0%)
and neophytadiene (3.3%). The essential showed significantly cytotoxicity against
NCI-H187 cell line with an ICs value of 8.6 pg/mL, but was non-cytotoxic against
Vero cells. The essential oil exhibited antibacterial activity against S. aureus, E. coli
and P. aeruginosa. S. aureus and also showed antifungal activity against C. albicans,
A. flavas and T. mentagophytes. The essential oil exhibited the highest antibacterial
efficacy against all microorganism used with the MIC value of 1.3 mg/ mL for E. coli,
S. aureus and P. aeruginosa.

Another plant L. philippensis a medicinal plant used for treatment of fever and
skin diseases was studied. Cytotoxic activity guided fractionation of the active hexane
leaves extract resulted in the isolation of the fatty acids which were converted to the
fatty acid methyl ester derivatives (FAMEs). Methyl palmitate (23.2%), methyl
linoleate (8.9%), methyl oleate (56.4%), and methyl stearate (11.7%) were identified
as the major components. The major components of the essential oil were (E)-phytol
(26.8%), L-linalool (19.0%), o-terpineol (9.3%), octen-3-ol (7.1%) and geraniol
(6.9%). The L. philippensis essential oil possessed good cytotoxicity against KB cell
line with an ICsg value of 7.1 pg/mL and showed some activity against NCI-H187 cell
line with an ICsy value of 17.4 pg/mL, but was non-cytotoxic to Vero cells. The
essential oil possessed the highest antibacterial efficacy against P. aeruginosa at the
MIC value of 1.3 mg/mL followed by S. aureus at the MIC value of 2.5 mg/mL.
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