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ABSTRACT

Microscopic anatomy was of longan fruit pericarps cv. Daw and Biew Kiew
were assessed using a stereomicroscope, light microscope (LM), scanning electron
microscope (SEM) and transmission electron microscope (TEM). It was found that
there were many natural crackings on the outer surface of longan pericarp. The thin
discontinuous cuticle covered the surface, and there were trichomes and a few stomata
scattered on the pericarp. The transverse section was observed by LM, SEM and
TEM. The pericarp thickness in cv. Daw was about 518-644 um (average 575 um)
and about 476-630 um (average 552 um) in cv. Biew Kiew. The pericarp of both
cultivars had similar ultrastructure and consisted of three layers including exocarp,
mesocarp (thickness was about 70% of the total pericarp) and endocarp. The layers
differed by cell shape and arrangement. In addition, the inner side was slightly curved
when assessed by SEM. Longan fruits cv. Daw and Biew Kiew were stored at 5°C,

90:2% relative humidity (RH) appeared symptoms of chilling injury on day 6 and

severe chilling injury on day 14 and 10, respectively. Microscopic anatomy of
chilling injured pericarp showed flaking of the cuticle, damaged trichomes on the
surface and damaged parenchyma cell walls in the mesocarp. Separation and
dissolution of the middle lamella and cell walls were evident resulting in a lack of



cellular adhesion when assessed by LM. Electrolyte leakage in fruit pericarp
increased during chilling injury. However, moisture content decreased in both
varieties of longan fruit with an increase severity of chilling injury symptoms. PPO
activity of inner pericarp increased with showed peak on day 10, following the outer
pericarp PPO activity showed peak on day 12. PPO activity gradually decreased until
the discoloration spread over the whole pericarp. The identification of phenolic
compounds in normal and chilling injured longan fruit pericarps of both cultivars was
accomplished using freeze-dried samples extracted with 80% aqueous methanol.
High performance liquid chromatography-photodiode array (HPLC-PDA) analysis of
the methanol extracts demonstrated a very large number of phenolic compounds that
were similar in both cultivars. The main classes of phenolic compounds were
tentatively identified as ellagic acid and flavone glycosides (quercetin and
kaempferol) and a set of unknown compounds. Quercetin and kaempferol contents of
longan pericarp cv. Biew Kiew decreased faster than cv. Daw during chilling injury.
The unknown compounds were separated using size-exclusion P2 chromatography,
followed by thin layer chromatography (TLC) and HPLC separation of the purified,
followed by analysis with fourier transform spectroscopic (FTIR). They appeared
excellent correlations for the ratio of the intensities of vibration with
hydroxycinnamate. The cell wall components, total dietary fiber (TDF), pectin and
lignin of both cultivars ranged from 6.95 to 7.62 g, 0.61 to 0.97 g and 0.019 to 0.024
9/100g DW, respectively. TDF increased and pectin decreased in cv. Biew Kiew, but
not in cv. Daw and lignin slightly increased with severity of chilling injury in pericarp

of both cultivars.
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