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Ylang-ylang is a flower of Cananga odorata (family of Annonaceae) tree or locally
known as ‘kenanga’. The flowers produce pleasant, sweet-scented and high value
essential (volatile) oil that is widely used as aromatherapy and in perfumery
industries. The importance of volatile oil in C. odorata has led to the alternative
production of volatile compounds through plant cell culture such as callus and cell
suspension culture. In this study, optimization of pH of the culture medium, different
light incubation, plant growth regulators and carbon sources were conducted to
develop a suitable growth medium for C. odorata petal-derived callus induction. The
essential oil from flower, leaf and petal-derived callus of C. odorata were extracted

through hydro-distillation process using simultaneous distillation extraction (SDE)



and analysis of the volatile compounds were performed by using gas chromatography
equipped with flame ionization detector (GC-FID). On the other hand, the biological
properties of C. odorata flower, leaf and petal-derived callus were evaluated by using
antioxidant, antimicrobial and seed germination assays. Results showed that C.
odorata callus was best induced from petals of the C. odorata flowers, which
cultured on basal Murashige and Skoog (MS) medium, Gamborg (B5) vitamins
containing 30 g/L sucrose and 3 g/L agar supplemented with 3 mg/L NAA plus 0.5
mg/L BAP which gave the highest growth (0.98 = 0.00 g/culture FW) at pH 5.7, 25 +
2 °C and in dark condition after 4 weeks of culture. The volatile compounds detected
by GC-FID from C. odorata flower essential oils were such as limonene, linalool,
benzyl acetate and B-caryophyllene. While, from the leaf essential oils were a-pinene
and p -caryophyllene. However, none of the volatile compounds mentioned above
was detected from C. odorata petal-derived callus. The essential oil obtained from C.
odorata flower and leaf showed antioxidant activity, especially in inhibiting lipid
peroxidation. Result from antibacterial assay showed that flower essential oil was
able to inhibit the growth of bacterial strains tested. The flower and leaf essential oil
of C. odorata also showed antifungal activity against fungal strains tested. In seed
germination assay, the germination percentage of Brassica nigra seeds was reduced
when exposed to C. odorata flower and leaf essential oils at concentration of more
than 2 mg/ml. The biological properties of C. odorata essential oils were possibly
due to the presence of volatile compounds such as linalool, eugenol and other volatile

compounds that could cause synergistic effects.
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Ylang-ylang merupakan bunga dari pokok Cananga odorata (keluarga Annonaceae)
atau dikenali dengan nama tempatannya sebagai ‘kenanga’. Bunga kenanga
menghasilkan minyak perlu (meruap) berbau harum dan bernilai yang digunakan
secara meluas sebagai aromaterapi dan industri minyak wangi. Kepentingan minyak
meruap dari C. odorata telah menjurus kepada penghasilannya secara alternatif
melalui kultur sel tumbuhan; di antaranya kultur kalus dan ampaian sel. Dalam kajian
ini, optimisasi pengawalatur pertumbuhan tumbuhan, sumber karbon, pH media
kultur dan pengeraman terang yang berlainan telah dijalankan untuk menghasilkan
media pertumbuhan yang sesuai bagi kultur kalus dari kelopak bunga C. odorata .
Minyak perlu dari bunga, daun dan kalus dari kelopak bunga diekstrak melalui proses
penyulingan menggunakan pengekstrakan penyulingan serentak (SDE) dan analisa

sebatian meruap dilakukan menggunakan kromatografi gas dilengkapi dengan



pengesan pengionan haba (GC-FID). Selain itu, aktiviti biologi bunga, daun dan
kalus dari kelopak bunga dinilai menggunakan esei antioksida, antimikrob dan
percambahan benih. Keputusan menunjukkan kalus paling sesuai ditumbuhkan dari
kelopak bunga pada media Murashige and Skoog (MS), vitamin Gamborg (B5) yang
mengandungi 30 g/L sukros dan 3 g/L agar dan ditambahkan dengan 3 mg/L NAA
dan 0.5 mg/L BAP yang memberikan pertumbuhan tertinggi (0.98 + 0.00 g/kultur
berat basah) pada pH 5.7, 25 + 2 °C dalam keadaan gelap selepas 4 minggu. Sebatian
meruap utama yang dikesan oleh GC-FID dari minyak perlu bunga C. odorata adalah
linalool, benzyl acetate dan p-caryophyllene manakala dari minyak perlu daun adalah
a-pinene dan B -caryophyllene. Walau bagaimanapun, tiada sebatian meruap yang
diterangkan di atas dapat dikesan dari kalus kelopak bunga. Minyak perlu yang
didapati dari bunga dan daun kenanga menunjukkan aktiviti antioksida terutamanya
dalam menghalang pengoksidaan lipid. Keputusan dari esei antibakteria
menunjukkan minyak perlu bunga mampu menghalang pertumbuhan bakteria yang
diuji. Minyak perlu dari bunga dan daun kenanga juga menunjukkan aktiviti antikulat
yang menentang kulat yg diuji. Dalam esei percambahan benih, peratus percambahan
benih Brassica nigra menurun apabila didedahkan kepada minyak perlu bunga dan
daun C. odorata pada kepekatan lebih daripada 2 mg/ml. Aktiviti biologi dari minyak
perlu C. odorata kemungkinan disebabkan oleh kehadiran sebatian meruap seperti
linalool, eugenol, cineole dan sebatian meruap yang lain yang berkemungkinan

menyebabkan kesan sinergisme.
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CHAPTER 1

INTRODUCTION

Plant secondary metabolites have been studied over the last 50 years (Bourgaud et
al., 2001). These secondary metabolites play a major role in the adaptation of plants
to their environment, but also represent an important source of active biochemicals or
bioactive compounds. Higher plants are one of the valuable sources of wide range of
secondary metabolites, which are used as pharmaceuticals, agrochemicals, flavours,

fragrances, colours, biopesticides and food additives.

Essential oils are volatile, natural, complex compounds characterized by strong odour
and are formed by aromatic plants as secondary metabolites (Bakkali et al., 2008).
The main group is composed of terpenes (volatile terpenes) and terpenoids and the
other of aromatic and aliphatic constituents. They are the most representative
molecules constituting 90% of the essential oils (Keeling and Bohlmann, 2008).
Volatile compounds in essential oils from medicinal and aromatic plants have been
known since ancient times to possess many biological activities especially
antibacterial, antifungal and antioxidant properties (Sacchetti et al., 2005; Baratta et

al., 1998).



