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Summary

Photostimulated luminescence (PSL) as a screening method is very simple and rapid to detect irradiated foods but
various disadvantages (light induced fading of PSL signal or response to clean foods with minerals insensitive to PSL
measurement).

In this study the characteristics of radiation induced PSL for 10 kinds of pulses (Chinese Soybean and Adzuki bean,
Pinto bean, Cowpea, Green gram, Canadian Blue pea and Soybean, American Black-eyed pea and Chickpea, Red Kidney
Bean) were investigated. The screening-PSL (s-PSL) cumulate counts of pulses significantly increased with irradiation dose
up to 3kGy. The s-PSL cumulate counts of irradiated pulses gradually decreased with increasing storage periods. The s-PSL
cumulate counts of all pulse samples irradiated at a minimum dose of 0.5kGy exceeded considerably the upper screening
threshold (5000 counts) regardless of storage period. Calibrated PSL (Cal-PSL) were obtained by re-irradiating the pulse
samples with a gamma ray dose of 1kGy and the PSL ratios (s-PSL/Cal-PSL) were calculated for normalization of sensitivity

of the pulse samples. The PSL ratio at each irradiation dose was almost similar regardless of kind of pulses.
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Fig. 1. Different kind of pulses (standard quantity: g) in the stainless steel petri dishes used for PSL

measurements
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Fig. 2. Time and dose dependences in cumulate photon counts of s-PSL of irradiated soybean (China) and adzuki
bean (China) during storage for 6months under dark condition (: 0.5kGy , O: 1.0kGy, @: 3.0kGy)
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Table 1. Time and dose dependences of PSL ratio (s-PSL/Cal-PSL) of soy bean (China) during

storage for 6months under dark condition

Irradiated dose (kGy)

Storage periods 0 0.5 1.0 3.0
1week 0.0003 == 0.0005 0.377 = 0.012 0.689 =& 0.047 1.100 £ 0.071
2 weeks — 0.368 £ 0.007 0.619 & 0.036 1.043 = 0.020
1 month — 0.370 % 0.002 0.642 & 0.021 1.059 + 0.063
2 months — 0.320 = 0.018 0.590 + 0.031 0.929 + 0.067
3 months — 0.349 =+ 0.020 0.516 =% 0.040 0.835 & 0.021
6 months 0.0006 = 0.0002 0.379 £ 0.018 0.542 & 0.036 0.836 &= 0.074

Mean value * standard deviation for 3 measurements
Unit: PSL ratio (s-PSL/Cal-PSL*),
* Cal-PSL is measured after re-irradiating with a gamma ray dose of 1 kGy for normalization of sensitivity

of pulse samples.

Table 2. Time and dose dependences of PSL ratio (s-PSL/Cal-PSL) of adzuki bean (China) during

storage for 6months under dark condition

Irradiated dose (KGy)

Storage periods 0 0.5 1.0 3.0
1week 0.0008 £ 0.0004  0.362 % 0.001 0.769 £ 0.165 1.107 %+ 0.024
2week — 0.346 £ 0.028 0.608 £ 0.012 1.056 + 0.088
1month — 0.344 £ 0.008 0.627 £ 0.015 0.945 £ 0.061
2months — 0.316 £ 0.025 0.645 £ 0.039 0.906 £ 0.039
3months — 0.372 £ 0.012 0.606 £ 0.022 0.795 £ 0.109
6months 0.0024 £+ 0.0006  0.312 4 0.025 0.559 £ 0.017 0.821 £+ 0.019

Mean value * standard deviation for 3 measurements
Unit: PSL ratio (s-PSL/Cal-PSL*)

* Cal-PSL is measured after re-irradiating with a gamma ray dose of 1 kGy for normalization of sensitivity

of pulse sample.
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Fig. 3. Time and dose dependences of s-PSL of different kinds of irradiated pulses during storage for 3months
under dark condition (@: 0.5kGy, O: 1kGy, @: 3kGy)

Table 3. Dose dependences of s-PSL cumulate photon counts of different kinds of pulses at one week after
irradiation under dark condition

Irradiated dose (kGy)

Pulse samples 0 0.5 1.0 3.0
Soybean, China 169 £ 295 223579 £ 25379 490402 £ 28416 843347 + 146845
Adzuki bean, China 87+ 39 42979 + 5754 101174 £ 28064 200639 + 32845
Pinto bean, China 105 & 157 326019 = 14604 519659 + 64339 1183490 = 7308
Cowpea, China 256 £ 100 63648 &= 6305 119574 £ 4680 215588 + 30033
Green gram, China 474 + 168 43585 + 2295 98392 + 20722 160014 £ 13466
Blue pea, Canada 748 + 133 255272 + 8677 585843 £ 122578 1021671 = 51610
Soybean, Canada 1090 =+ 289 150707 £+ 16078 304187 = 30123 541204 = 44245
Black-eyed pea, America. 23 = 217 138865 = 19677 281150 = 15853 547199 = 32765
Chickpea, America. 652 = 23 308991 44961 655739 &+ 39303 1124023 = 64474
Red kidney bean, America. 257 £ 33 50988 &= 5711 104362 £ 7477 191120 £ 25677

Mean value * standard deviation for 3 measurements

Unit: cumulate photon counts(s-PSL)
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3) Foodstuffs — Detection of irradiated food using

Table 4. Dose dependences of PSL ratios of different kinds of pulses for one week storage under dark condition

Irradiated dose (kGy)

Pulse samples 0 0.5 1.0 3.0
Soybean, China 0.0003 =£ 0.0005 0.377 = 0.012 0.689 * 0.047 1.100 &= 0.071
Adzuki bean, China 0.0008 £ 0.0004 0.362 = 0.001 0.769 % 0.165 1.107 £ 0.024
Pinto bean, China 0.0001 =£ 0.0002 0.376 = 0.009 0.654 + 0.024 1.095 =+ 0.037
Cowpea, China 0.0016 =+ 0.0009 0.383 + 0.012 0.700 % 0.032 1.115 £+ 0.136
Green gram, China 0.0051 £ 0.0018 0.386 = 0.008 0.630 = 0.068 1.119 & 0.041
Blue pea, Canada 0.0011 £ 0.0003 0.393 & 0.004 0.766 = 0.135 1.124 £ 0.030
Soybean, Canada 0.0027 £ 0.0004 0.349 =+ 0.008 0.632 = 0.033 1.042 £ 0.087
Black-eyed pea, America. -0.0001 £ 0.0007 0.396 + 0.035 0.743 + 0.018 1.163 £ 0.028
Chickpea, America. 0.0008 =+ 0.0001 0.377 = 0.017 0.663 % 0.003 1.083 £ 0.022
Red kidney bean, America. 0.0019 & 0.0003 0.391 = 0.017 0.726 = 0.010 1.059 £ 0.041
Overall average &= SD* 0.0014 £ 0.0015 0.379 = 0.015 0.697 %= 0.052 1.101 £ 0.034

Coefficient of variation 106% 3.8% 7.5% 3.1%

Mean value * standard deviation for 3 measurements

Overall average: the averages of PSL ratios for ten kinds of pulses

Unit: PSL ratio (s-PSL/Cal-PSL*)

* Cal-PSL is measured after re-irradiating with a gamma ray dose of 1 kGy for normalization of sensitivity of pulse

sample.
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