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Pulsed Photostimulated Luminescence (PPSL) of Irradiated

Importation Sesame and Perilla Seeds

Sang-Duk Yi, Si-Ho Woo and Jae-Seung Yang

Detection Lab. of Irradiated Food, Korea Atomic Energy Research Institute

A study was carried out to establish a detection method for imported sesame and perilla seeds using pulsed pho-
tostimulated luminescence (PPSL) whether they have been irradiated or not. Samples were packed in polyethyl-
ene bags and irradiated at 1, §, and 10 kGy with a dose rate of 10 kGy/h. The whole sample of sesame and
perilla and the minerals separated from seeds were introduced in the sample chamber and measured PPSL pho-
ton counts for 60 and 120 s. The PPSL photon counts of samples increased with increasing irradiation dose and
showed a higher correlation coefficients in separated minerals than in sesame and perilla seeds themselves. These
results suggest that imported sesame and perilla seeds be possibly detected by both their whole sample and sep-
arated minerals by PPSL measurements.
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Table 1. The changes of accumulated photon counts of imported perilla and sesame seeds measured by PPSL during 60 and 120 s

(Unit: photon counts)

. Measurement Irradiation dose (kGy)
Origin Sample .
time (s) 0 1 5 10
Sesame 60 732°£167 105,178°+17,941 165,543°4+24,539 158,744°48,857
Chinese seeds 120 1,111%+241 168382°+31375 251569°+33392 245914°+12104
Perilla 60 9,260°+2,312 432,926°+1,976 774,339°433,997  1,169,025+145,113
seeds 120 15,053°£3,644 704,979°+25,680 1,231,538%+51,321  1,802,913%237,814
Sudan Sesame 60 248164 56,321°+6,288 108,117°114,429 104,732°45,120
seeds 120 204°£102 89,6657+8,490 170,574°423,601 163,413+17,542

*!Means with the same superscripts in each row are not significantly different among group by Duncan's multiple range test in one way

ANOVA (p<0.05)
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Fig. 1. The differences of accumulated photon counts of imported perilla and sesame seeds, and separated minerals measured by

PPSL during the 60 and 120 s
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Table 2. The changes of accumulated photon counts of minerals separated from imported perilla and sesame seeds measured by

PPSL during 60 and 120 s (Unit: photon counts)
o Measurement Irradiation dose (kGy)
Origin Sample -
time (s) 0 1 5 10
Sesame 60 2,405+101 113,741°46,097 388,703°t161,168  467,192°+148,982
Chinese seeds 120 4,372°4370 195,939°+4,669 669,008+276,195  800,168'+249,643
Perilla 60 12,916*6,711 464,581°+139,992  1,252,409°¢168,835 1,387,895°1143,242
seeds 120 22,996'+12,186 802,410°233,277  2,126,406°£267,864  2,438,838°+148,780
Sudan Sesame 60 554°+108 85,313%+1,847 258,778°+81,060 282,930°481,484
seeds 120 8281148 138,235"+4,952 413,577°%£128,753  447,201°%133,390

*®Means with the same superscripts in each row are not significantly different among group by Duncan's multiple range test in one way

ANOVA (p<0.05)

Table 3. Correlation equations and coefficients between irradiation doses and photon counts of imported perilla and sesame seeds

measured by PPSL during the 60 and 120 s

. Measurement Correlation equations and coefficients
Origin Sample -
time (s) From control to 5 kGy From control to 10 kGy
Sesame 60 y =27856x + 34772 R*=0.7813 y = 12896x + 55966 R* = 0.5926
Chi seeds 120 y =41722x + 56911 R* = 0.7488 y = 19636x + 88198 R* = 0.5845
inese
Perilla 60 y=19110x + 16676 R* = 0.8783 y =9138x + 30802 R* = 0.6738
seeds 120 y =30118x + 26579 R? =0.8743 y=14213x + 49110 R* = 0.8516
Sudan Sesame 60 y = 133684x + 138141 R* = 0.8516 y = 104075x + 180086 R* = 0.9187
seeds 120 y =211395x + 227732 R? = 0.8405 y = 159256x + 301596 R* = 0.9035

x: irradiation dose (kGy), y: photon counts
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Table 4. Correlation equations and coefficients between irradiation doses and photon counts of mineral separated from imported

perilla and sesame seeds measured by PPSL during the 60 and 120 s

Correlation equations and coefficients

Origin Sample Mez_isurement _
time (s) From control to 5 kGy From control to 10 kGy
Sesame 60 y = 74826x + 18632 R? = 0.9913 y = 45823x + 59719 R? = 0.8911
Chinese seeds 120 y = 128739x + 32295 R*=0.9913 y= 78463X +103519 R*=0.8888
Perilla 60 y = 49280x + 16323 R? = 0.9812 y = 27390x + 47332 R? = 0.8331
seeds 120 y =78632x + 26950 R* = 0.9797 y = 43206x + 77137 R* = 0.8254
Sudan Sesame 60 y = 233344x + 109946 R = 0.9686 y = 131200x + 254652 R? = 0.8334
' seeds 120 y = 395059 + 193819 R? = 0.9661 y = 230004x + 427647 R? = 0.8521

x: irradiation dose (kGy), y: photon counts
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