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The relaxation phenomena of radicals induced in
irradiated fresh mangoes

Kikuchi Masahiro®, Ogawa Hideyuki®, Morishita Norio”, Ukai Mitsuko®,
Kobayashi Yasuhiko® and Shimoyama Yuhei®

Y Japan Atomic Energy Agency, 1233 Watanuki-machi, Takasaki, Gunma 370-1292 Japan
2 Muroran Institute of Technology, 27-1 Mizumoto-cho, Muroran, Hokkaido 050-8585 Japan
9 Hokkaido University of Education, 1-2 Hachiman-cho, Hakodate, Hokkaido 040-8567 Japan

Summary

Using the y-irradiated fresh mangoes followed by freeze-drying and powderization, electron spin resonance
spectrometry of specimens was performed. As a result, a strong single peak in the flesh, the pericarp and the seed was
observed at g=2.004 and attributed to organic free radicals. When relaxation times of the peak was calculated using the
method of Lund et al., T: showed dose responses according to increasing doses while T: was almost constant. Dose
responsibility of the relaxation time T obtained from flesh specimens of the mangoes could be measured regardless of
the preservation period of 1 to 9 days following y -irradiation. Therefore, there might be possible to detect the irradiation

treatment of fresh mangoes using relaxation time To.

Key words: fresh mango, ESR method, gamma ray irradiation, relaxation time, dose response
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(A) ESR Spectra of Mango Flesh (3 mW)
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(B) PSB of Main Peak in Mango Flesh

20000

15000

10000

Peak-to-Peak Height

5000

o . _
0.0 2.0 4.0 6.0 8.0
Microwave Power (/mW )

Fig.1 ESR spectra and progressive saturation
behaviors . of specimens prepared . from
irradiated fresh mangoes. (A) Typical spectral
changes of mango fleshes followed by -
irradiation. (B) Progressive saturation behavior
of mango fleshes followed by y -irradiation.
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Fig. 2 Relationship between relaxation time (T and
Tz) and absorbed doses. Open and filled
symbols indicate Ti and T, respectively.
Squares, circles and triangles showed
specimens from mango skin (S), flesh (F)
and seed (K), respectively.

Table 1 Parameters of linear least squares against
Ti- and T>-dose dependency.

Relaxation Time* A B R

T: (Skin) 1547  0.39957 0.53126
T: (Flesh) 1939  -0.026075 0.0504
Ti (Kernel) 16.134 0.41484 0.70216
T2 (Skin) 68.877 0.48588 0.16872
T; (Flesh) 62.175 3.0677 0.92867
T2 (Kernel) 86.29 -0.6371 0.50149

Parameters fory=A+ B x x: 0 to 12 kGy, y: T1 or T3)
R: correlation factor

*The relaxtion time is given under the unit of Ti (usec)
or T; (nsec). .
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Fig. 3 Temporal change on relaxation time T: of
main peak.
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