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Abstract

UV light imadiation is known to give beneficial effects on fresh produce preservation. A container system equipped
with UV-LED was fabricated for storing chenry tomatoes under computer-controlled conditions of intermittent on-off
cycles (1 hour on/1 hour off). Wavelength (365 and 405 nm) and physical location of the LED (2 and 5 cm
above fruit) were studied as variables affecting the respiration, ethylene production and quality preservation of
the fruits at 10 and 20°C. 365 nm wavelength gave much higher radiation intensity than 405 nm, and intensity
on surface decreased in inverse proportion to square of distance from LED. When compared to non-inmadiated control,
UV-LED inadiation decreased the respiration by 5-10% at 10°C while there was no obvious effect at 20°C. Ethylene
production was reduced when the fruits were placed at 5 cm distance, while there was no significant difference
from control at 2 cm location. The reduction of ethylene production at 5 cm was more pronounced at 20°C. UV-LED
imadiation was shown to have delayed increase or lower concentration in carotenoids compared to control treatment.
Any negative effect of UV-LED imadiation on ascorbic acid content and firmness was not observed.
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Table 1. Intensity of experimental UV LED

Intensit iy

Irradiation location y (W)
365 nm 405 nm
2 cm 2.55+043 0.24+0.12
5 cm 0.66:0.02 0.07£0.03
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Fig. 1. Experimental UV LED system.
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Fig. 2. Oxygen (O2) consumption and carbon dioxide (CO-)
production of the cherry tomatoes affected by UV LED irradiation
in a relative percentage of activity of non-irradiated control at
different temperatures and distances.

Vertical bars represent standard deviation. [I: 365 nm, 72: 405 nm.
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Table 2. Ethylene production rate of the cherry tomatoes affected by UV LED irradiation at different temperatures and distances

Ethylene production 2 cm 5 cm
rate(/20/kg 1) Control 365 nm 405 nm Control 365 nm 405 nm
10T 4.60+0.39 4.90+0.19 4624023 5374023 5.19+0.24 5.12+0.08
20C 1195+0.82 12.65+0.96 12.63:085 15.18£0.92 14434040 14.44£125

Table 3. Firmness (N) of the cherry tomatoes irradiated and stored at different temperature and distance

2 cm 5 cm
Time (day) Control 365 nm 405 nm Time (day) Control 365 nm 405 nm
10T 0 19.74£2.81 19.74£2.81 19.74£2.81 0 15.5242.25 15.5242.25 15.52+2.25
11 14.34+1.83 15.17+1.97 14.66%2.30 2 16.69+3.32 16.19+3.04 16.87+3.43
17 14.97£1.73 13.811.63 13.67£2.28 4 15974272 16.51+2.87 16.35+3.58
2 cm 5 cm
Time (day) Control 365 nm 405 nm Time (day) Control 365 nm 405 nm
20T 0 20.29+3.66 20.29+3.66 20.29+3.66 0 21214336 2121+3.36 212143.36
6 11.89+1.93 11.83£1.71 12.17+1.67 2 18.69+3.36 17.9843.35 18.24+2.64
14 10.35+1.58 9.69+1.49 9.42+1.28 10 15.36+2.97 15.09+2.28 15.94+3.54

Table 4. Ascorbic acid (mg/100 g) of the cherry tomatoes irradiated

and stored at different temperature and distance

2 cm 5 cm
Time (day) Control 365 nm 405 nm Time (day) Control 365 nm 405 nm
10C 0 22.63+1.42 22631142 22631142 0 21.00£3.09 21.00£3.09 21.00£3.09
11 2547+1.58 26431129 27.50+0.18 2 24.64+1.05 23.71£1.62 24.86+1.82
17 26.17£1.12 28.3542.24 26.69+2.42 4 24.152.21 23.52+2.21 19.87£1.30
2 cm 5 cm
Time (day) Control 365 nm 405 nm Time (day) Control 365 nm 405 nm
20T 0 22.63+1.42 22.63£1.42 22.63+1.42 0 23.95+2.20 23.952.20 23.9542.20
6 25.16£0.47 25.06+1.68 25.1620.35 23.08+2.20 22.77+1.34 23.61+091
14 27.630.73 26.580.96 26.790.00 10 2522+1.13 23.50£1.95 24.28+1.08
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Table 5. Carotenoids (mg/100 g) of the cherry tomatoes irradiated and stored at different temperature and distance

2 cm 5 cm
Time (day) Control 365 nm 405 nm Time (day) Control 365 nm 405 nm
10T 0 1.5840.26 1.5840.26 1.5840.26 0 1.5610.18 1.5610.18 1.5610.18
11 1.74%0.19 1.51£0.10 1.4840.03 2 1.60£0.05 1.570.20 1.5540.07
17 1.86%0.09 1.7610.08 1.6610.10 4 1.49£0.07 1.31£0.10 1.3610.28
2 cm 5 cm
Time (day) Control 365 nm 405 nm Time (day) Control 365 nm 405 nm
20C 0 1.51£0.15 1.51£0.15 1.51£0.15 0 1.3940.05 1.3940.05 1.3940.05
6 1.5340.14 1.3240.09 1.2640.10 2 1.56%0.10 1.3610.06 1.17£0.05
14 1.90£0.08 1.67£0.11 1.7410.08 10 1.61£0.05 1.4610.09 1.3840.09
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