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ABSTRACT Photostimulated luminescence (PSL) and thermoluminescence (TL) analyses were conducted for the
detection of different gamma-irradiated dried fishes (mussel, squid, beka squid, mitra squid, plaice, and saury) at 0,
1, 5 and 10 kGy. For TL analysis, the contaminating silicate minerals were obtained by density separation or acid
hydrolysis treatment. PSL determinations indicated that all the non-irradiated samples showed PSL photon counts/60
s (PCs) lower than 700 PCs (negative), but the irradiated mussel sample at 5 and 10 kGy were only possibility identified
showing higher than 5000 PCs (positive). Irrespective of sample kinds and methods of mineral separation, all the
non-irradiated samples showed TL glow curves in low-intensity with a maximum peak only after 250°C. However,
all the irradiated samples produced TL glow curves in high intensity with a maximum peak particularly in the temperature
range of 150~250°C. In conclusion, more distinguishable TL results [glow curve, TL ratio (TL;/TL,)] were obtained
from the marker minerals separated by acid hydrolysis rather than density method.
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Table 1. Photostimulated luminescence determinations of gamma-irradiated dried fish (Unit: photon counts/60 sec)
Irradiation dose (kGy)
Sample 0 | 5 10
Dried squid 324+34" (—)? 1,550+£77 (M) 2,302+2,171 (M) 774423 (M)
Beca squid 268421 (—) 749436 (M) 8974100 (M) 988+108 (M)
Mitra squid 24748 (—) 835458 (M) 729+18 (M) 8894141 (M)
Mussel 291461 (—) 3,956+251 (M) 54,210£9,075 (+) 25,442+2.379 (+)
Plaice 29242 (—) 986+390 (M) 1,394+417 (M) 881+£82 (M)
Saury 272410 (—) 6124431 (—) 30747 (—) 370433 (—)

YMeans+SD (n=2).
)Threshold value: T|= 700 To= 5000 ( )<T1, T1<(M)<Tz, (+)>Tz
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Fig. 1. TL glow curves of minerals separated from irradiated dried fishery products using density separation method (DS).

9]8}e] PSL-TL Wi o=

B 7008 W& PCsE

10 kGy©ll A5k 5,000 ©]7<]

PCsZ L‘r wlort ZAP 270, 3], BF7], &3, 7t
Aw], FA = H x

AT S e TLEA )

ol &= FELAS 4] A vFEHDS)H Ak
AHAH)E ol&3%ler, 1 A3 1] A B A= 250
°C o]Ate] Hol A W2 intensity®} peakES UEF O T

ZAME Al 8ol A= 150~250°C Mo A =2 intensitygl—
peaks YEMSITE 28y 538 AH o= v
23S W TL ratio(TL1/TL2)¢t TL glow curve 7&'?%7}
Hoh &g 435 45 7 AT wEbA PSL B
%i}w\] Eoﬂﬁ =3 qu_ 7].‘;3].0:19_:;5' TL H]—H—]S’_ 213 oﬂ /\}&
Y RE AZ5FAE AL s5Ee oty AH W oz
2st FEAII}T DS WHEY o A8 75 JeRSITh

1__



AP E G AxFAEe] dAA e
100000
I — 0KGy
Saury i~ — = 1kGy
.,"' N 5kGy
80000 / "‘\ — - -10 kGy
/ . 8
3 /. N
& 60000+ oo A
- I o
2 x Y
] I o
< .o \
£ 40000+ I .‘\
= .
= /; ™
20000 | '/, \
. S “
/‘ e ~ - .
o, ~ - \-_
u/‘ I = = -~
0 L
T T T T T
0 100 200 300 400
Temperature (°C)
H 8 — 0kGy
s000] | Dried squid = = ke
Y - 5kGy
2 — - -10kG
/0 Y
4000 oty
= O T
3 A AR
3 [ X 5 18
> 3000 I v
= \
[} * N
% .
. LTS |
£ 2000 i e [N
4 Y, Ny,
= / N
i . RN
/ { v ~‘<. . \..\
1000 -| 7 RN
5 W p
s
’/ 4
0 i
T T T T T T T T T
0 50 100 150 200 250 300 350 400
Temperature (°C)
8000 -
— 0kGy
‘ Mussel I = o e
- 5kGy
" — - -10kGy
6000 K \‘
f .
H ] \.
< 5 \
> y \
£ 4000+ | \
I
s / % \
e o Wy .
F AR PR
2000 ] . “
1y .~
o iy S
/ o e
"/./ ¥
£ ~
0 -
T T T T T
0 100 200 300 400

Temperature (°C)

Wo] w2 Luminescence #E 54

TL intensity (a.u.)

TL intensity (a.u.)

TL intensity (a.u.)

1841

50000

i — 0kGy
‘ Beca squid | ) _—y
i -« - 5kGy
40000 - d N — - -10 kGy
/ g
,' \
30000 | \
i | x
'- \
i N
20000 ' "\
! , -~
jre L
10000 /"7 N « .
Y N Y
; e
e —
2 ~.
0 T T T T T
0 100 200 300 400
Temperature (°C)
20000 4 H H o — 0kGy
Mitra squid I "t g ton
o - 5KkGy
i Y — - 10 kGy
\
15000 ! ‘\
l \
10000 ! \,
/ \
L. \
5000 | / * \-.‘,
9 lumis, s some
[ e T
& T ce
,/ ” ~ e
0 e I
T T T T T
0 100 200 300 400
Temperature (°C)
30000
f — okoy
Plaice I [ g
25000 | ’ 2 5KkGy
3 b — - 10 kGy
/ \
20000 - | \
/ \
15000 / \
/ A
. N
10000 ! N
/ R
5000 L .
,/ T~ ‘_. -
/. i
o i -~ s
T T T T T
0 100 200 300 400

Temperature (°C)

Fig. 2. TL glow curves of minerals separated from irradiated dried fishery products using acid hydrolysis method (AH).
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