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Fig.1 ESR spectra of (a) non-irradiated and
(b) irradiated black pepper.
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Fig.3 ESR peak intensity of samples during 90
days storage. Storage period 1, 2, 3 and 4 are
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2 months and 3 months after sealed in the
ESR tube with Ar gas.
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Table 1 Peak intensity of ESR signal and half life during 3 months storage

Peak intensity of ESR signal

samples Half life (days)
1st 2nd 3rd 4th
1a 0.163 0.093 0.026 0.027 44
1b 0.080 0.075 0.013 0.013 46
2a 0.193 0.120 0.038 0.021 43
2b 0.115 0.075 0.016 0.016 43
3a 0.319 0.123 0.048 0.043 44
3b 0.168 0.100 0.029 0.009 45
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Abstract

Relaxation Behavior of Radicals Produced in Irradi-
ated Black Pepper under Various Moisture Conditions
by ESR
Hiromi KawmEya, Risa KawaucHi, Yoko KaepA*,
Satoko Ocawa*, Hideo Nakamura*, Mitsuko Ukar*
and Yuhei SHIMOYAMA : Muroran Institute of Tech-
nology, 27-1 Mizumoto-cho, Muroran-shi, Hokkaido
050-8585, Japan, *Hokkaido University of Education,
1-2 Hachiman-cho, Hakodate-shi, Hokkaido 040-8567,
Japan

Black pepper is easy to be contaminated by microorgan-

ism and often processed to y-irradiation. ESR has been

RADIOISOTOPES

Vol. 57, No.8

used for the detection of radicals induced in irradiated
spices. Using ESR, we revealed the effects of moisture
condition during storage of irradiated black pepper on the
saturation behavior of ESR signal. The ESR spectrum of
black pepper consists of a broad sextet centered at g = 2.0,
a singlet at same g-value and a singlet at g =4.0. The ir-
radiation causes two new signals, one is the strong and
sharp singlet signal at g = 2.0 and the other is the side sig-
nal.

We found that the signal intensity originated by the
radicals of black pepper with and without radiation de-
cayed in the high humidity condition during storage. The
ESR signal intensity of irradiated black pepper decayed
during storage and showed almost the same intensity level

as that of non-irradiated black pepper during storage.
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