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Changes of Free Radical Concentration with Irradiation Dose and
Storage Time in Gamma-Irradiated Dried Vegetables
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Taejon 505-353, Korea

Abstract

Electron spin resonance (ESR) spectroscopy was used to detect free radicals in irradiated dried vegetables.
Dried carrot, mushroom and green onion were irradiated with doses of 0, 1, 3, 5 and 7 kGy at room temperature
using a Co-60 irradiator. Free radicals were detected In irradiated dried carrot, green onion and mushroom,
while those were not detected in non—irradiated samples. Since concentration of free radicals linearly increased
with applied doses (1~7 kGy), highly positive correlation coefficients (R’=0.9747~0.9919) werc obtained between
irradiation doses and free radical concentrations right after irradiation. Although concentration of free radicals
slowly decreased with storage time, the characteristic ESR signals of free radical in irradiated samples were
observed even after 3 months of storage at room temperature.
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Fig. 1. Characteristic ESR spectra derived from non-irradiated
(a) and irradiated (b) carrol at 7 kGy.
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Fig. 2. Free radical concentration derived [rom irradiated
dried vegetables.
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Table 1. Linear regression between irradiation doses and free radical concentralions of dried vegetable

(unit: arbitrary unit)

Alter 0 week

Regression equation

After 12 weeks
Regression equation R

y=(3.37x+4.54) x 10°
7=(7.68x+2.75) % 10°
y=(4.10x+2.96) x 10°

Carrot
Mushroom
Green onion

0.9632

y=(2.22x+2.15) ¥ 1o° 0.9917
0.9747 v=(5.36x+1.46) x 10° 0.9678
0.9919 y=(2.64x+1.37) x 10° 0.8961

x=irradiation dose, v=free radical concentration.
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Fig. 3. Changes of free radical concentration of dried vege—
tables during storage at room temperature.
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