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Microscopic Anatomy and Biochemical Components of Normal and Chilling Injured of Longan Pericarp
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Abstract

Microscopic anatomy of longan fruit cv. Daw and Biew Kiew were assessed using stereo microscopy,
light microscopy (LM), scanning electron microscopy (SEM) and transmission electron microscopy (TEM). It was
found that there were many natural opening 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. Pericarp thickness in cv. Daw was about 518-644 um
(average 575 pm) and about 475-630 pum (average 552 pum) in cv. Biew Kiew. The pericarp of both cultivars had
similar structure and consisted of three layers consisted of 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. The longan pericarp exhibits discoloration (water-soaking and/or
browning). Pericarp from fruit with Cl induced by storage at 5£1°C, 904£2% RH for 14 days, showed flaking of the
cuticle, damaged trichomes and damaged parenchyma cell walls in the mesocarp. Polyphenol oxidase (PPO)
activity, total phenolic content, electrolyte leakage and soluble protein content of fruit with Cl were also studied.
There were increases in PPO activity and electrolyte leakage in ClI fruit pericarp. However, total phenolic
compounds and protein content decreased in both varieties of longan fruit with Cl compared to non-injured fruit.
The pericarp of both normal and CI fruits were freeze-dried and subsequently extracted with 80% aqueous
methanol to evaluate the number of phenolic compounds. High performance liquid chromatography — photodiode
array (HPLC-PDA) analysis of the methanol extracts showed a very large number of phenolic compounds. The
main classes of phenolic compounds were tentatively identified as ellagic acid, quercetin and kaempferol. They
were detected by HPLC-Electrospray ionization (ESI)-MS analysis. Both kaempferol and quercetin slightly
decreased in fruit with CI compared to non-injured fruit.
Key words: Anatomy, chilling injury, longan pericarp, PPO, SEM, TEM, HPLC-ESI-MS.
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Figure 1. Scanning electron, stereo and light micrograph of pericarp. A = pericarp surface (Mag. x70), B =
natural openings (Mag. x350), C = trichome (Mag. x3000), D = stomata (Mag. x2500), E = shiny inner side of
pericarp (Mag. x4), F = slightly curve of inner side of pericarp (Mag. x1500) and G= transverse section of pericarp

(Mag.x10). Ex= exocarp, M= mesocarp, Ed= endocarp, Ic= intercellular space, the green color is stone cells.
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Figure 2. Physico-chemical changes of longan pericarp during chilling injury (storage at 5°C for 14 days).
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Figure 3. UV and Mass Spectra of 4 main class of phenolics including ellagic acid, flavone glycosides, and
unknowns in longan pericarp.



