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ABSTRACT

The purposes of this research work were to study the volatile constituents from
each parts of orchids (flowers, leaves, roots and pseudobulbs) of 4 orchids including
Rhynchostylis gigantea Ridl., Rhynchostylis gigantea var. harrisonianum Holit,.
Vanda coerulea and Dendrobium parishii Rchb.f. and to improve the effectiveness of
essential oil production from the cell cultures. Four biotechnological methods were
used for improving the quantity and kinds of chemical compounds of volatile
constituents included, (1) elicitation, (2) permeabilization, (3) two-phase system and
(4) feeding precursor. Derived chemical components of volatile constituents were
examined by using Head Space-Solid Phase Microextraction technique (HS-SPME)
together with Gas Chromatography-Mass Spectrometry (GC-MS). It was found from
this study that when comparing the important constituents of chemical compound of
these four studied plants, there were different compounds existed among these plants
and the various volatile compounds were presented not only in the flowers but also in

leaves, roots and pseudobulbs. It was further found that cell cultures obtained from
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D. parishii were promising in improving quantity and grew well under short period
culture. So that cell cultures of D. parishii were selected for this studying. The main
aromatic compounds analyzed from cell culture of D. parishii were alpha-panasinsen
(16.34%), beta-selinene (9.08%) and gamma-gurjunene (6.13%), respectively.

Four biotechnological techniques as mentioned formerly were used to improve
the effectiveness of essential oil production in cell culure of D. parishii. The results
of study showed that the main volatile compounds of cell culture tested with
elicitation technique were alpha-panasinsen (13.68%), beta-selinene (8.08%) and
gamma-gurjunene (5.15%), tested with permeabilization technique were ethyl
dodecanoate (66.25%) and ethyl decanoate (8.25%), tested with two-phase system
were ethyl hexadecanoate (28.57%), ethyl pentadecanoate (23.80%) and pentadecanal
(9.53%), respectively. In feeding precursors study, the results indicated that the cell
cultures of D. parishii can transform precursors to some secondary metabolites of
essential oil such as geranial, geraniol, neral and nerol from geranyl acetate. Results
achieved from this study revealed that elicitation technique can enhance and improve
chemical constituents in essential oil and give more sesquiterpene composition than
the other methods. And if some appropriate biotechnologies were applied together
with providing the optimal environmental conditions in media of cell culture such as
elicitation coupled with feeding precursor, more kinds and quantities of secondary
metabolites of volatile constituents of D. parishii were able to assay from cell culture
technique. In addition, feeding precursor technique could be used for modeling of
metabolites of volatile constituents of cell culture technique in orchid plants. The
results obtained from this study revealed that the cell cultures of orchids will be a
possible tool for producing some essential oils compounds in short period of time and

apply in pharmaceutical production.



