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Identification of Irradiated Chicken Eggs by ESR Spectroscopy
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ABSTRACT - Electron spin resonance (ESR) spectroscopy was used to detect irradiated chicken
eggs, to investigate the effect of irradiation dose on the ESR signal intensity and to identify the
stability of radicals under 77 days of storage. Raw chicken eggs were irradiated with doses of 0,
0.5, 1, 2, 3 and 5 kGy at room temperature using a Co-60 irradiator. The samples were prepared
by separating, drying and powdering shells from the raw eggs. The irradiated chicken egg shells
presented an asymmetric absorption in shape at g,=2.0023%0.00004 and 2,=1.997910.00005, dif-
ferent from the non-irradiated ones. The strength of the ESR signal increased linearly with the
applied doses (to 5 kGy). The intensity of the ESR signals after irradiation were stable even after
77-day of storage at 5°C and/or room temperature.
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Fig. 1. Characteristic ESR spectra derived from (a) non-
irradiated and (b) irradiated chicken egg at 2 kGy.
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Table 1. ESR signal areas derived from irradiated chicken eggs
and linear regression of irradiation dose and ESR signal area
(arbitrary unit X 10%)
Signal area

0.5 15,410+ 1,835"

1 27,900+ 1,059

2 51,376+ 3,749

3 75,013 £3,436

5 102,000+£9,502
Regression equation y=2.23 X 10'x

I, 0.966

Irradiétion dosea (kGy)

"Mean + SD.
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Fig. 2. ESR signal changes of irradiated chicken egg stored
at room temperature and 5°C.
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