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ABSTRACT

In this research chromatographic-mass spectrometric methods were employed to
analyze plant hormones involving in off-season flowering of ten longan trees
(Dimocarpus longan Lour.) treated with potassium chlorate in comparison with ten
untreated longan trees in the experimental orchard of Maejo University in Sansai District
of Chiang Mai, Thailand. Prior to the analysis at the Chemistry Department, Faculty of
Science, Chiang Mai University, methods for extraction and clean-up of plant hormones

were developed. Shoot tips of longan trees were used as samples for the selection of a



suitable solvent for extraction of plant hormones. It was found that modified Bieleski’s
solvent consisting of MeOH:H,O:formic acid (15:4:1 v/v) was the most suitable solvent
when employed together with single mixed-mode solid phase extraction using C8/SCX to
remove interfering matrices in the longan shoot tip samples spiked with plant hormone
standards. This developed method of extraction and clean-up yielded plant hormone
standard recoveries in the range of 72-112%.

Endogenous levels of indole-3-acetic acid (IAA), gibberellins (GAs), abscisic acid
(ABA) and cytokinins (CKs) were investigated in shoot tips of ten longan trees treated
with potassium chlorate and ten untreated longan trees. Collection of longan shoot tips
was carried out at 2-5 day interval from four days before application of potassium
chlorate until 60 days after the application. Each sample comprised approximately 100
shoot tips collected randomly from ten longan trees for both the treated and control
sources. All samples were kept in liquid nitrogen, freezed-dried and ground to a powder
prior to analysis.

Analysis for plant hormones in the longan shoot tip samples was performed using
liquid chromatography-mass spectrometry (LC-ESI-MS) under optimum conditions. The
column used was a Zorbax SB C18 (2.1 mm x 100 mm i.d., 3.5 pm) and the mobile
phase was 0.1% acetic acid in methanol and 0.1 % acetic acid in water suitably mixed
under a linear gradient program. The optimized LC-ESI-MS conditions include the
following parameters: capillary voltage 4500 V, nebulizer pressure 25 psi, gas
temperature 330°C, nitrogen gas flow rate 10 L min™ and fragmentation 80 V for positive

mode and and 70 V for negative mode. With the limits of detection and limits of



Vi

quantitation ranged from 10-200 and 20-600 ng mL™, respectively, it was found that
gibberellins A1 (GAL), gibberellic acid (GA3), gibberellins A19 (GA19) and gibberellin
A20 (GA20) levels (25, 50, 20, and 60 ng g* dry weight), in the longan shoot tips
contribute to flower bud induction while levels of isopentenyl adenine (iP), isopentenyl
adenosine (iPR) and dihydrozeatin riboside (DHZR) at 20, 50 and 60 ng g™* dry weight in
the control longan contribute more to the vegetative development.

Results obtained with gas chromatography-mass spectrometry (GC-MS)
employing an electron ionization source and a quadrupole mass analyzer under optimum
conditions reveal that 53 components were detected in longan shoot tips from both the
control and treated sources. Of the 53 detected components, 33 components were
identifiable and 20 components were unknown. The compounds detected by GC-MS in
this work were mainly terpenoid compounds and alkanes which are largely more volatile
than plant hormones detected by LC-ESI-MS. The results obtained could not be
concluded whether potassium chlorate caused any significant changes in volatile
components in the samples analyzed by GC-MS. Attempts were also made in searching
for chlorinated compounds in the longan shoot tip samples by GC-MS and liquid
chromatography-quadrupole-time-of-flight mass spectrometry (LC-ESI-g-Tof-MS) and it
can be concluded that no chlorinated compounds were detected from the isotopic patterns

of chlorine atoms in all of the mass spectra obtained from these two techniques.
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