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Fig. 1 ESR spectra of black pepper before and after gamma ray irradiation of 50kGy. The spectrum was recorded over the field swept of
500mT. The inserted spectrum shows twin peak signals (S, and S,) induced in black pepper by gamma irradiation.
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Fig. 2 Progressive saturation behaviors of an ESR signal P, from
the un-irradiated black pepper. A) P,, B) P, signals and C)
a ratio of P,/P, are plotted against the root of microwave
pOwWer.
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Table 1 Comparison between the new protocol and CEN protocol fixed for ESR of irradiated foods

New protoco
300mg

250 +=250mT
330+100mT

Sample preparation

Magnetic field

N1787 protocol (1996)
100mg

348 mT center field

Center field at 9.5 GHz microwave frequency (g~2.00)

Variable
0~196mW

Microwave power

0.4mW for pistachio nuts.
0.8mW for paprika powder
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An Advanced Protocol for Detection of Irradiated Spices
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The use of sterilization technologies such as electromagnetic irradiation and elementary
particle rays enables the shelf life of food to be extended. Electron spin resonance (ESR)
spectroscopy has been applied to evaluate irradiation effects. It has been accepted as an
international standard method for irradiated foods. We have already reported about decay
of radicals in gamma ray irradiated pepper during thermal treatment (Ukai, 2004) . In
the present study, we will report on the relaxation behavior of free radicals in irradiated
pepper using ESR spectroscopy, thereby determining the existence of radiation-induced
free radicals. Using ESR, we found various free radicals in a pepper before and after
irradiation. The representative ESR spectrum of the pepper composed of a sextet centered
at g= 2.0, a singlet at the same g-value and a singlet at g = 4.0. This reflects the evidence
of three independent radicals in the pepper before irradiation. Upon gamma ray irradiation,
a new pair of signals appeared. The progressive saturation behavior (PSB) at various
microwave power levels indicated quite different relaxation behaviors of those signals.
For the evaluation of radiation-induced radicals and irradiation effects we proposed a new
protocol using the PSB method. This would call for an advanced protocol for the detection

of irradiated foods.

References; Ukai, M., Shimoyama, Y., 2004. Radiation Physics and Chemistry 71, 177-180
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