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Abstract

Strawberries have various fruit phenolics which provide biological activities such as antioxidant, anti-inflammatory,
and anti-proliferative potential against various cancer cells. Previous studies showed that such phenolics might be
enriched by ultraviolet irradiation (UV) after harvesting fruits and vegetables. In the present study, we investigated
the effect of post-harvest ultraviolet irradiation on the biological activities of strawberries. When 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) free radical scavenging activity, induction of quinone reductase activity, inhibitory effect on the
proliferation of various human cancer cells, and inhibitory effect on the expression of inducible nitric oxide synthase
(INOS) of UV-irradiated strawberries using Maehyang, Akihime, and Red pearl, were evaluated, the biological activ-
ities were, in general, enhanced by ultraviolet irradiation after harvest.
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Table 1. Irradiation intensity and duration of UV treatment.
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Virtual UV power

Actual UV intensity

Treatment duration Irradiation energy

UV band (W) (mW/em?) (second) (mJ/em?)
C 40 0.356 30 10.68
(100 - 280 nm) 190 0.651 30 19.53
A 40 0.198 30 5.94
(315 - 400 nm) 200 0.646 30 19.38
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Table 2. DPPH free radical scavenging activity of UV-irradiated
strawberries.

IC,, concentration (mg/mL)

Maehyang Akihime Red pearl
Control 0.43 0.81 0.29
UV-A 40W 0.40 0.92 0.24
UV-A 200W 0.60 0.93 0.29
UV-C 40W 0.34 0.61 0.25
UV-C 190W 0.42 0.79 0.25
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Fig. 1. Quinone reductase activity of strawberries of Maehyang
(A), Akihime (B) and Red pearl (C). 1: CTL; 2: UV-untreated;
3: UV-A 40W-treated; 4: UV-A 200W-treated; 5: UV-C 40W-
treated; 6: UV-C 190W-treated; 7: B-naphthoflavone 1 pM-
treated.
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Table 3. Inhibitory effect of Maehyang strawberries on the
proliferation of various human cancer cells.

IC,, concentration (mg/mL)

A549 SNU-638 HCT-116  HT-1080
control 7.68 9.08 3.82 1.14
UV-A 40 W 6.66 8.84 7.30 1.32
UV-A 200 W 9.54 9.79 7.20 1.51
UV-C40 W 422 8.92 6.68 0.95
UV-C 190 W 5.83 8.97 7.11 0.96

Table 4. Inhibitory effect of Akihime strawberries on the
proliferation of various human cancer cells.

IC,, concentration (mg/mL)

A549 SNU-638  HCT-116  HT-1080
control 9.71 9.73 9.01 3.96
UV-A 40 W >10 9.28 8.93 3.96
UV-A 200 W >10 10 9.35 0.96
UV-C40 W 8.76 9.11 3.34 1.39
UV-C 190 W 8.64 6.75 2.29 2.09

Table 5. Inhibitory effect of Red pearl strawberries on the
proliferation of various human cancer cells.

IC,, concentration (mg/mL)

A549 SNU-638  HCT-116  HT-1080
control 1.87 1.18 1.22 0.68
UV-A 40 W 2.69 0.92 1.17 0.70
UV-A 200 W 3.55 1.25 147 1.1
1UV-C 40 W 3.02 0.96 1.89 1.02
UV-C 190 W 3.35 1.65 1.54 0.83

Table 6. Inhibitory effect of strawberries on the expression of
inducible nitric oxide synthase (iNOS).

IC,, concentration (mg/mL)

Maehyang  Akihime Red pearl
UV-untreated 2.14 3.97 1.50
UV-A 40 W-treated 1.95 2.70 242
UV-A 200 W-treated 342 2.73 3.15
UV-C 40 W-treated 2.30 4.15 3.42
UV-C 190 W-treated 1.70 3.28 2.33
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