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ABSTRACT

The purposes of this research were to investigate chemical constituents and
biological activities of four Umbelliferous plants including Foeniculum vulgare Mill.
(common name: Fennel), Trachyspermum amni (L.) Sprague (common name:
Ajowan), Anethum graveolens L. (common name: Dill) and T. roxburghianum (DC.)
Craib. (Common name: Ajmod). The seeds of all plants were collected during
November 2011 to January 2012. The whole plants of only two species; A.
graveolens L. and T. roxburghianum (DC.) Craib., which are spices that are widely
used in northern and northeastern of Thailand were collected. The whole plants were

separated into two parts, aerial part and root, and then extracted. Hydro-distillation



viii

and solvent extraction were used as the extraction methods to obtain essential oils and
alcoholic crude extracts, respectively. The essential oils of all plants were
investigated for the chemical composition by GC-MS. The identification of volatile
components was based on computer matching with WILLEY 7 and NIST 2005
Library, as well as by comparison of the mass spectra and Kovats retention indices
(K1) with a series of n-alkanes (Cs-C20). The results revealed that the essential oil of
Dill seeds consisted of D-carvone (32.94 %), carvone (20.73 %), dill apiol (19.64 %)
and limonene (18.08 %) as major components. The major components of the
essential oil from the aerial parts of Dill consisted of a-phellandrene (61.57 %) and p-
phellandrene (10.39 %), dill ether (8.23 %) and dill apiol (6.76 %). For Ajmod, the
essential oil of their seeds revealed sabinene (43.59 %), limonene (16.77 %), S-
selinene (5.60 %), 3-n-butylphthalide (5.45 %) and terpinolene-4-ol (5.14 %) as main
compositions. The major compositions of the aerial parts consisted of sabinene
(28.60 %), a-terpinolene (24.20 %) and 3-n-butylphthalide (23.34 %). The essential
oil of Fennel seed composed of estagole (79.74 %) and limonene (10.62 %) as major
components. Major compositions of Ajowan’s seed oil were thymol (36.45 %), p-
cymene (34.24 %) and y-terinene (24.21 %). Comparative study of chemical groups
between the essential oils from seeds and aerial parts indicated that the major
chemical groups of seed oils are monoterpene hydrocarbons, oxygenated
monoterpenes and sesquiterpene hydrocarbons while the aerial parts showed only
monoterpenes and sesquiterpene hydrocarbons. The Folin-Ciocalteu colorimetric
method, DPPH, ABTS and FRAP assays were used to determine total phenolic
content and to evaluate antioxidant potential. Agar diffusion and broth dilution

methods were used to investigate antimicrobial activity.



The results indicated that the essential oils of four Umbelliferous plants
showed total phenolic content at the range of GAE values 0.1824-14.7508 mg/mL and
exhibited antioxidant potential in all of the assays. Moreover, they showed
antimicrobial activities on both gram-positive bacteria and fungi. The Ajmod oils
from seed and aerial part showed potent activity against Candida albicans (MIC=
6.71 and 3.65 pg/mL). This study is the first report about antimicrobial and
antioxidant activities of Ajmod from the aerial part. The alcoholic crude extracts of
each part of Dill and Ajmod were coarsely isolated by column chromatography to
obtain petroleum ether fractions, ethyl acetate fractions and ethanol fractions. A
ranking of the antioxidant activity of the extracts from higher to lower activities is as
follow: ethyl acetate fraction (55.12 %), ethanol fraction (25.82 %), petroleum ether
fraction (19.06 %), respectively. As a result, the ethyl acetate fraction showed higher
activities than the others. By bioassay guide isolation, bergapten was obtained from
ethyl acetate fraction of Ajmod’s crude extract (aerial part) with potent antioxidant
activity (ICso 0.1485 mg/mL on DPPH and ICso 0.0965 mg/mL on ABTS assay) and
mild-moderate antibacterial activities on Staphylococcus aureus, Pseudomonas
aeruginosa and Escherichia coli (MIC 250.00-500.00 ug/mL). Moreover,
cytotoxicity of the essential oils (seed) and ethanolic extracts from the aerial parts of
Dill and Ajmod were evaluated. The Dill seed oil gave cytotoxicity against KB-Oral
cavity (ICso= 0.054%) and MCF-7 breast cancer (ICso= 0.053%). For Ajmod, the
essential oil and ethanolic extract showed potent activity against NIC-H187- Small

cell lung cancer (ICso= 0.030% and 38.05 pg/mL).



According to their chemical constituents and biological activities, the essential
oils and extracts of A. graveolens L. and T. roxburghianum (DC.) Craib may be the

alternative extract for pharmaceutical product development.



