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Detection of irradiated foods with
the photo-stimulated luminescence technique
[0 Selection of a glass fiber filter for evaluating
the performance of the PSL detectors [

Sekiguchi Masayuki®, Yamazaki Masao® and Goto Michiko?

Y Tokyo Industrial Technology Research Institute (TIRI), 2-11-1, Fukazawa, Setagaya-ku, Tokyo 158-0081 Japan

2 Former post: Tokyo Industrial Technology Research Institute (TIRI)

Summary

0 0 The PSL method is useful as a screening technique of irradiated foods to support efficient uses of TL analysis.

Recently, there has been the growing need for the system check or calibration using the standard materials with spread

of domestically -produced PSL detector. In this research, we characterized the PSL of several types of glass fiber filters

and compared the cumulate photon counts of a selected filter of them (GA-100) with those of the SUERC paprika

standard for PSL measurements. GA-100 filter showed a linear relationship between cumulate photon counts and

irradiation doses, and the cumulate photon counts in the first 2 months after gamma rays irradiation (261Gy) were

markedly decreased and reduced to about 5000 counts (the upper threshold of PSL) after 4 months. However, further

long-term storage and dose increase was necessary to produce the filters with more adequate PSL property as a standard

material. Light exposure (630Lux) within 3 minutes to GA-100 had little effect on the cumulate photon counts. GA-100

showed relatively less variation in cumulate photon counts compared with the paprika standard in a series of studies.

Key words: photo-stimulated luminescence (PSL), irradiated foods, standard materials, glass fiber filter,

paprika standard
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Fig. 1 Cumulate photon counts of the upper side or
under side of glass fiber filters (n=5).
* The glass filters were measured at 5days after
gamma rays irradiation (151Gy).
The compressed filters were pressed at a pressure
of 20g/cm? for over night.
PSL intensities measured 5day after irradiation
of 151kGy.
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Fig. 2 Relationship between storage time and the
cumulate photon counts of the upper side or
underside of GA-100 (n=5).

*GA-100 was irradiated by gamma rays. (151Gy).
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a) Cumulate photon counts

b) Reduction of Photon counts (the difference
between the initial counts and the last counts
in the photo-stimulated measurement)

c¢) Increase of Photon counts (the difference of
the counts between before and after photo -
stimulating)

*GA-100 was irradiated with gamma rays (261Gy).

0220

Gy) and measured at 6 days after.

** “Dark reference” shows the treatment in the
dark.

*** 40 sec” shows the samples were exposured
to fluorescent light only for a short period of
transfer time to a PSL detector.
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Table 1 Relative sensitivities of PSL detectors estimated with GA-100.

Cumulate photon counts Relative
Detector Average SDV CV (%) sensitivity
JREC_ES7340A* [8383.2 [651.4 7.8 1.00 (n=10)
JREC_ES7340** 12230.2 1199.8 [0.8 1.46 (n=12)
SURRC_PPSL* 10338.0 1623.3 15.7 1.23 (n=12)

* commercially-manufactured device
** prototype device

*** GA-100 was irradiated with gamma rays (261Gy) and measured at about 1 month after.

Table 2 Relative sensitivities of PSL detectors estimated with the SUERC paprika standard.

Cumulate photon counts Relative
Detector Average SDV CV (%) sensitivity
JREC_ES7340A 452385.2 83986.8 18.6 1.00 (n=10)
SURRC_PPSL 168545.8 30233.0 17.9 0.37 (n=10)
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