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Detection of Gamma-Irradiation Treatment in Imported Spices
by ESR Spectroscopy

Jeong-Eun Han, Eun-Jeong Lee and Jae-Seung Yang*
Laboratory for Detection of Irradiated Foods, Korea Atomic Energy Research Institute

Electron spin resonance (ESR) spectroscopy was used to investigate the effects of irradiation doses and storage
times on three spices. Three imported spices (Brassica juncea, Origanum vulgare, Laurus nobilis) were irradiated
with doses of 0, 1, 5 and 10 kGy using a Co-60 irradiator at room temperature. ESR signals were measured
from each sample by a Bruker-EPR spectrometer. The gamma-irradiated Brassica juncea and Laurus nobilis
exhibited characteristic signals, which were different from those of the non-irradiated ones. Non-irradiated and
irradiated Origanum vulgare exhibited single lines, with higher ESR signals in irradiated sample than in non-
irradiated samples. The ESR signals increased linearly with increasing irradiation doses (1~10 kGy). A strong
positive correlation coefficient (R*=0.9939~0.9993) was obtained between the irradiation doses and the
corresponding ESR signal intensities. Although the ESR signal intensities decreased with storage time, signals
from the three irradiated spices were observed even after 12 weeks of storage at room temperature.
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Fig. 1. Characteristic ESR spectra derived from the non-
irradiated (a) and irradiated (b) imported spices at 10 kGy.
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Fig, 2. Dose-dependent ESR signal intensities in the irradiated
imported spices.
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Table 1. Linear regression between irradiation dose and ESR signal intensity of the stored imported spices
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Fig. 3. ESR signal changes of the irradiated imported spices
during storage time at room temperature.
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(unit: arbitrary unit)

) Brassica juncea (Canadian) Origanum vulgare (Turkish) Laurus nobilis (Turkish)
Storage time (week) - - - - -
Regression equation” R Regression equation R? Regression equation R?
y=3.68x10%*"5 R*=0.9942 y=4.35x10%"% R’=0.9939 y=1.99x10%"*' R*=0.9993
y=4.12x10%" R?*=0.9904 y=1.42x10%*% R?>=0.9808

y=3.82x10%"% R*=0.9911
y=3.77x10%*% R*=0.9899
10 y=3.58x 107" R?=0.9889
12 =3.00x10%*% R*=0.9891

0
2 y=3.57x10°%"® R*=0.9928
4
7

y=3.97x10%"> R*=0.9872
y=3.87x10%¢>% R’=0.9840
y=2.62x10%"% R?=0.9596
y=3.09x10%"% R*=0.9798

y=1.20x10Px"%* R?=0.9733
y=1.04x10%"% R’=0.9670
y=0.95x107"% R*=0.9648
y=0.75x10%%>% R*=0.9626

Vx=irradiation dose, y= ESR signal intensity.

IR2=correlation coefficient between irradiation doses and ESR signal intensity.
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