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Fig.1 Typical spectrum of nutmeg before and af-
ter irradiation.
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Table 1 Influence of defatting process on P peak Power (mW'’?)
intensity of nutmeg Fig.3 PSB of nutmeg (Myristica fragrans) before and

nutmeg peak intensity (P1/Mnz2+)
. . not-treated 5.1
not-irradiated
defatted 1.0
not-treated 7.4
irradiated
defatted 1.9
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after irradiation by gamma ray with dose of 1, 3
and 5 kGy.

Table 2 Threshold value of nutmeg (Myristica fra-
grans) before and after irradiation by
gamma ray with dose of 1, 3 and 5 kGy

Power Peak Intensity
nutmeg i .
(mW) (Peak height/Amp. Gain)
not-irradiated 4.0 11.0
1 kGy 6.5 11.6
3 kGy 6.5 14.7
5 kGy 8.0 15.4

Peak intensity was showed as ESR peak height / Amp. Gain.
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Table 3 Relaxation time (T: and T:) of nutmeg

(Myristica fragrans)
Irradiation Ti(us)  Te(ns)
not-irradiated 16 93
1 kGy 7 134
3 kGy 7 134
5 kGy 7 130
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Signal Intensity
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Fig.4 Relationship of dose level and ESR signal
intensity of nutmeg.
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Fig.5 Relationship of dose level and ESR signal
intensity of defatting nutmeg. These are
correlation between dose level and signal
intensity.
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Abstract

Detection of Irradiated Nutmeg (Myristica fragrans) by ESR

Hiromi Kameya, Hideyuki Ocawa™*, Hideo Nakamura, Yuhei Sunvovama® and Mitsuko Ukar

Hokkaido University of Education

1-2 Hachiman-cho, Hakodate-shi, Hokkaido 040-8567, Japan
Muroran Institute of Technology

27-1 Mizumoto-cho, Muroran-shi, Hokkaido 050-8585, Japan

The detection method of gamma ray irradiated nutmeg was studied with photo-stimulated luminescence
(PSL) and electron spin resonance (ESR) spectroscopy. The irradiated nutmeg showed no change to photo-
stimulated luminescence spectrum. Sharp signals were detected with ESR method. The representative ESR
spectrum of the nutmeg 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 nutmeg before irradiation. Upon
gamma ray irradiation, ESR peak intensity of a singlet signal at g=2. 0 was increased. Furthermore, a new
signal was appeared. The evaluation of radiation-induced radicals and irradiation effects suggested a new
detection method. This would call for an advanced method for the detection of irradiated nutmeg using the

defatted nutmeg by ESR.
(Received December 26, 2008)
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