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Innovative Refrigeration with light Irradiation on Keeping Quality of Green
Vegetables

Yoshinori Ueda and Merry Evelyn M. Abit-Toledo

(Graduate School of Agricultural and Biological Science, Osaka Prefecture University)

Temperature and humidity conditions have been investigated many times for vegetable
storage. However light exposure treatment to the postharvest vegetables did not pay
attention so much compared with other two. There are , to date, a few works that
demonstrated positive effect of light on the quality of leafy vegetables' =% and ornamentals®
when the light is used at relatively low intensities during the postharvest period.

We observed delay of ascorbic acid dissipation when spinach was stored under weak
white light, then found that one step of ascorbic acid biosynthesis, which is just before
ascorbic acid formation, was accelerated by light exposure. Photosynthesis has been
suggested as the major factor in the senescence-delaying effects of low intensity light
during postharvest storage of green vegetables. However the capacity of photosynthesis in
green vegetables stored in darkness or light has not been demonstrated. We presented the
changes in photosynthetic activities of spinach leaves during storage in a light and darkness,

by measuring oxygen release, carbon dioxide fixation and fluorescence emission.

In this work, we concentrated on collecting data that were applicable of light exposure

on keeping quality of green vegetables during storage.

1) Effects of light source on keeping quality of spinach

Exposure (5 to 7 umole /m*/sec) from white luminescent lamp (three peak waves
type) and red light emitting diode (red LED, KENWOOD PA 70-1A), were compared on
the quality of stored spinach at 20T .

Both exposures kept more ascorbic acid content than dark condition. But wilting was
observed severely under the white light and medially under red LED. So, red LED may be
suitable light source for the storage with some moisture keeping treatment.

2) Changes of ascorbic acid contents in various market forms of spinach in light and dark
conditions.

Leafy vegetables were selling many forms, such as with root or without root, trimming
treatment, and cut leaves. Effect of light exposure (20 ~ 25 umole /m*/sec, 8 C) on

ascorbic acid contents of these forms of spinach was investigated.
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Whatever the forms, light was effective to maintain ascorbic acid content. It seems that
light effect on maintenance of ascorbic acid have more distinctive on trimmed or cut
spinach than on whole plants.

3) Effect of light on the quality of spinach during cold storage and at followed shelf life.

Cold storage of spinach at 2C for 10 days and display at the shelf at 10T for 4 days
after the storage were conducted in the light (20 ~ 25 ymole /m?*/sec) or dark.

Color and appearance of spinach were maintained fresh during storage and display
periods. Light exposure maintained ascorbic acid contents higher than dark. When spinach
was stored in the dark and then exposed by the light at display time, the effect of light on
maintenance of ascorbic acid was not clear. We need to treat vegetables by light at early
period of storage time.

4) Effect of light exposure on chlorophyllous vegetables and non-chlorophyll ones on
ascorbic acid contents.

In previous report, we presented that L-galactono-1,4-lactone changed more into
ascorbic acid in the light than dark. The character may be important for ascorbic acid
maintenance in light exposure. Green vegetables, broccoli and green peppers were
observed such acceleration of the step by light. On the other hand, caulifiower and red

peppers did not show the phenomena in the light.

These results indicate that it is worthful to consider light condition at refrigeration of

green vegetables for maintain nutritional values.



