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Abstract

The study on physico-chemical quality of spinach which packed in polyethylene bag
during storage at various temperatures was conducted. The results showed that after 2 day
storage, spinach stored at 0, 4 and 8°C had better appearance than those stored at ambient
temperature (28+2°C). Spinach stored at the ambient temperature had the highest L* value,
chroma and weight loss percentage. Nonetheless, it had the shortest storage life. Chlorophyll a,
chlorophyll b and total chlorophyll contents of spinach stored at 0, 4, and 8°C were higher than
those that stored at ambient temperature. Spinach stored at 0°C showed the best appearance, the
highest vitamin C content and the longest storage life. However, storage temperature had no
effects on total soluble solids and carotenoid content.

The optimum parameters for vacuum cooling process of spinach were at 6 millibar of the
final pressure and 8 minutes for the holding time. Spinach precooled by the previous parameters
had 1.63% weight loss. Total cycle time was 19 minutes, energy consumption was 2.60 kwh and
the calculated electricity cost was 0.028 baht/kilogram. The optimum parameters for hydro-

vacuum cooling of spinach were at 7 millibar of the final pressure and 5 minutes for the holding



time with 350 seconds of water time with 1.31% weight loss. Total cycle time was 23 minutes,
energy consumption was 2.60 kwh and the calculated electricity cost was 0.028 baht/kilogram.
The spinach precooled by vacuum cooling and hydro-vacuum cooling had lower weight
loss and better appearance than non-precooled spinach. Moreover, spinach precooled using
hydro-vacuum cooling had the highest total soluble phenolic content and longer storage life of
14, 12 and 9 days, respectively, which more than those precooled using vacuum cooling and non-
precooling. However, vacuum cooling and hydro-vacuum cooling had no effect on vitamin C
content, leaf color, total soluble solids, carotenoid content, antioxidant activity and chlorophyllase

activity.



