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Quantitative Evaluation of Cell Death from Chilling Injury Using Evans Blue Dye
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Abstract

There are several methods to detect chilling injury (Cl) such as evaluation by using a chilling injury index
(Cl index), measurement of electrolyte leakage (EL) and malondialdehyde (MDA content). However, those
methods can detect Cl after the symptoms occur such as surface pitting, water soaking and peel or flesh
browning. Therefore, Cl symptoms could not be prevented. Evans blue dye can pass through cell membrane but
the dead cells with intact membrane cannot exclude dye which remains inside them. This dye has been used as a
viability test. This study aimed to develop the technique that can detect Cl by Evans blue dye. The technique may
be able to quantitatively determine cell damage before the ClI occurs. Thai cucumber fruits and eggplant fruits
were stored at 4+1 °C. Each sample was divided into two groups. The first was evaluated Cl index, determined
the EL and MDA content. The second was cut to 5x5 mm with various thicknesses then dyed with different
concentrations of Evans blue solution for 3 min. Stained tissues were extracted and the optical density (OD) of
supernatants were measured at 600 nm. The relationship between OD values, Cl index, EL, MDA content and the
appearance of Cl symptoms were determined. The results showed that the OD of the solution extracted from
stained tissue was positively related to the Cl index, EL and MDA content of the all chilling injured produce. There

was a possibility to using this technique to quantitatively detect cell death prior to the occurrence of Cl.
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Figure 1 Chilling injury index (A) Electrolyte leakage (B), MDA content (C) and OD,, (D) of Thai cucumber fruits
and eggplant fruits during storage at 4+1°C
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Figure 2 Relationship between Chilling injury index, Electrolyte leakage, MDA content and OD600 of Thai

cucumber fruits (A) and eggplant fruits (B) during storage at 4+1°C
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