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ABSTRACT

In an attempt to develop a new dimension for the Thai fruit and vegetable
technologies, fresh lychee and samples preserved in syrup were subjected to pressure
200-600 MPa, temperature 20-60 °C and time 10 or 20 min regimes and subsequently
analysed for physical attributes, pigments, flavour components, cell structure,
enzymes [peroxidase (POD), polyphenoloxidase (PPO), and lipoxygenase (LOX)],
and microbiological activities. In addition the pink discolouration in heated lychee
which is the major problem of canned lychee was also studied.

The pink discolouration in heated lychee may due to the convertion of
colourless leucoanthocyanidin into anthocyanidin when heated under acidic
conditions. Pressure treatment causes less loss of visual quality in both fresh and
syrup processed lychee than thermal processing. Optimal pH for lychee POD, PPO,
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and LOX are 5.0-8.0, 7.0, and 4.0 respectively. Pressure treatment at 200 MPa caused
marked increases in POD activity and this effect appears more significant at 40°C than
those at 20 and 60°C. After pressure treatment at 400 and 600 MPa and temperature
20-40°C, the activities of POD was not affected and only slight inactivation at 60°C
was observed. The combined effect of pressure and temperature on PPO activities
were more marked at the longer treatment time (20 min) and under more severe
treatment condition, whereas LOX was very sensitive to pressure. Pressure 600 MPa,
temperature 60°C and time 20 min caused extensive inactivation of POD and PPO in
fresh lychee over 51 and 90% respectively, LOX activities, after treatment at
temperatures as low as 20°C at the same pressures caused extensive inactivation, at
least 89%. For lychee processed in syrup the effects were less than in fresh lychee due
to the baroprotective effect of the syrup. Overall lychee LOX was more pressure
sensitive than PPO and POD.

Major volatile compounds (39) were identified by GC-MS analysis, included
13 hydrocarbons, 9 aldehydes, 6 alcohols, 4 esters, 4 ketones, and 3 miscellaneous
compounds. The important characteristic flavour note in lychee is cis-rose oxide
which contributes to the floral green and powerful fruity aroma. During high pressure
processing, very high levels of n-hexanal were formed from free fatty acid oxidation.
The acceleration of this reaction by pressure may be due to decompartmentation of
the enzyme, allowing the enzymatic reaction to occur. This was confirmed by
Confocal Scanning Laser Microscopy examination which revealed that changes in
lychee treated at 600 MPa was more extensive than in those treated at 200 MPa.
Significant inactivation of bacterial counts, yeasts and moulds at ambient temperature
was also seen at pressure in excess of 400 MPa, whereas at the higher temperature
(60°C) pressures as low as 200 MPa applied for 20 min was sufficient to inactivate

them.



