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Detection of Gamma-Irradiated Spices by ESR Spectroscopy
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Abstract

Electron spin resonance (ESR) spectroscopy was used to investigale Lhe effecl of irradiation dose on the ESR
signal intensity of irradiated spices and to identi{y the stability of radicals aller storage. Red, white and black
peppers, and gatlic powders were irradiated with doses of 0, 1, 5, 10, 20 and 30 kGy at room temperature using
a Co—60 irradiator. Triplet ESR signals were observed in irradiated pepper powders, while singlet ESR signals
were observed in rradiated garlic powders. Those characteristic signals were nol delected in non-irradiated
samples. The strength of ESR signals linearly increased with the applied doscs (1 ~30 kGy). Highly positive
correlation coefficients (R*=0.9757 ~0.9933) were obtained belween the irradiation doses and the corresponding
ESR signal inlensities. The signal intensities of irradiated samples were siable even afler 97 days of storage

at room temperalore.
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Fig. 1. Characteristic ESR spectra derived from {a) non-irradiated and (b} irradialed spice powders al 10 kGy.

A red pepper, B: while and black peppers, C. garhc
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FFig. 2. Dose-dependeni ESR signal responses for irradiated
spice powders.

Table 1. Regression belween irradiation dose and ESRR sig-
nal intensily of irradiated spice powders

Spice Regresswon equation’” R

Red pepper y=2.84 1@%““ 0.0024
White pepper y=d12 7 1()‘ (9933
Black pepper y=T738x 10%" 09757

Garlic 09569

y=1.38 % 10
ESR signal intensaty.
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Fig. 3. ESR signal changes of irradialed spices afler storage
Tor 97 days at room temperature.
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