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Visual appearance and anatomical structures of chilling injured mandarin orange cv. sai nam peung peel
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Abstract

Mandarin oranges cv. Sai nam peung at a commercial stage were packed in cardboard boxes and
stored at either 0°C or 3°C for one month. One box of samples was taken out weekly and kept at 25+2°C for 12
days. Three fruits were evaluated every three days for the visual appearances and anatomical structure changes
of the peel. It was found that chilling injury symptoms occurred on the peel from fruits stored at both temperatures
over two weeks. The severity increased after holding at room temperature more than three days. The chilling injury
symptoms on the peel included changing peel color, expanding oil gland, and the surface pitting. In some area on
the peel, brown spots occurred and became brown sunken area later. Mold infection was also found on the
chilling injured peel. The anatomical studies of chilling injured peel showed that the epidermal cells of flavedo and
parenchyma cells of albedo were damaged as a result, the surrounding tissue collapsed. Parenchyma cells
around the oil glands disintegrated causing oleocellosis symptom and the damage cells of surrounding area
turned brown. The changes of visual appearance and anatomical structures of chilling injured peel were also
associated with increasing of electrolyte leakage of the peel.
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Figure 1 Change in chilling injury index(CI) of Mandarin oranges cv. Sai Nam Peung after storage at 0°C(a) and
3°C(b) for 1-4 weeks and temperature to 25°C for up to 12 days.
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Figure 2 Changes in electrolyte leakage (%EL) of Sai Nam Peung orange peels after storage at 0°C (a) and 3°C
(b) for 1-4 weeks and temperature to 25°C for up to 12 days.

Storage at room temperature
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Figure 3 Visual appearance changes on the chilling injured Sai Nam Peung orange peels after storage 3 weeks
at 0°C (a) and 3°C (b) and temperature to 25°C for up to 12 days.

Figure 4 Anatomical structure of chilling injured peel after storage at 0°C for 3 weeks and kept at ambient
temperature (25+1°C for 9 days (A), and 12 days (B),showing collapsed of parenchyma cells of the

tissue flavedo.
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