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Abstract

Two kinds of composite seasoning products (beef broth powder, pork bone extract powder) were used for a detection
trial of gamma iradiation treatment up to 10 kGy by analyzing photostimulated luminescence (PSL), electron spin
resonance (ESR) and thermoluminescence (TL). PSL results showed that the photon counts of non-imadiated samples
were lower than 700, while those of imadiated samples were higher than 5000, which makes it possible to screen
imadiated composite seasoning products at 1 kGy or over from the non-iradiated control. ESR signals measured
for both imadiated samples were not imradiation-specific, even though they were dose dependent in the signal intensity.
Radiation-induced TL glow curves were found in imradiated beef broth powder and furthermore, TL ratio (TL,/TLy)
obtained by a re-imadiation step could verify the detection result of TL1 glow curves, showing ratios lower than
0.05 in the non-irradiated sample and higher than 1.00 in iradiated ones.
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™ (electron spin resonance, ESR)(6,7-9), & %4 (thermolu-
minescence, TL)(6,10-13), 3A}= (photostimulated
luminescence, PSL) (6,10,14) -2 BA3l= Za]a 4y,
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o] AV B-3Fu]dE 2% (beef broth ¥4, pork
bone extract )& SAFS} TAMA T8 T WA
ZALE 93l A8 E 1 kg¥ PE film bago. 2 X33 &
a8 gol7|&(F)9] 60-Co gamma facility (AECL, IR-79,
MDS Nordion Int’l Co. Ltd., Ottawa, ON, Canada)Z o] &3
o g2elM 1, 4,7 R 10 kGy M Foz TAPIE AL
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Bt Alg 93 ZS 17 50 mme) =% & petri- dish
(Bibby sterilin type 122, glasgow, UK)ol|] Ho} SURRC
Pulsed PSL system (PPSL 0021, Scottish University Research
and Reactor Center, Glasgow, UK)9l| 23] =3 3}%ic}. 273
Z71-& cycle time 1%, cycle 3= 60, dark count 69.7+5.9,
light count 68.0+2.001%) o1, ZATLS} H]| ZALE BEFEA
2 AMg3I] 220 AT F AR T 28] W 25
A9t} Threshold valuet= T;=700 counts/60 s&} T,=5000
counts/60 sZ, T; ©]|3}2] Fh(negative)& H| ZAL AR E, T;
o] (positive)o|H  HIAMY ZAME AlE R ST
(10,14,22).

HXAHBH(ESR) =&

EJE0AF 255 27 10 g A A 7FEte] dry ovenoll A
40CE ovemight A3 - AAE L=2A 438l 0.15
g2 ESR pyrex tubeoll &7}l ESR spectrometer (JES-

FAEALHELEA ALY ALE 006)

TE300, Jeol Co., Tokyo, Japan)E o] &3t &4 35} o]
o] microwave frequency 9.19 GHz, magnetic center field
327+0.5 mT, microwave power 0.4 mW, modulation 100
kHz, time constant 0.03 sec, sweep time 0.5 min®} 2702
signal & 248} t}. A peak-to-peak heightZ ESR signal
intensity 2 VERNQ 01, g-values WAE T2 g3 9
o] 2% EATHT,23.24).

ok (TL) &3
252 9% AA e mineral FelUW213) B
8315tk Z, beef broth powder o 1 kgoll 2752 713t

O

S Z2UA A2 587 212] 2 nylon sieve(125 ym)Z
o3t A H- 1083 AR v ASA S A ABE
o A] @ ¥hol] mineral-& R.o} sodium polytungstate £-94(2.0
g/ml) 5 mLZ 718l F/EA-S AANG T /T
23] Al# 1 N-HCI 2 mLg 713far 1087 Shaella] A
A f71ES AAT the 1 NNHOHZ 53} § ThA|
FHTE 23] X v oHIES 18l A% SR
E AAsIE T AZH mineralS sl AZSIgTE A
Z3%} mineral-2 aluminium disc(¢6 mm)e] HFo} overnight3t
% TLD system (Harshaw TLD-4200, Germany)-&- ©]-&3}<]
245tk 2L 27| &% 50TolAM 523 JEE &
5C/sece] &2 400CTHHA] 712819 2.1, acquisition time
£ 70%e] 2707 ZFH3I9oH, S A5 glow
curveel| 4] peak’} YEN}E 2589 €} curve intensity, 71
232 AZAK1 kGy) Wil o8] TL ratio (TLy/TL2)E A+
sl AL FEE B TH(13,24).
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Alge #4223 ¥R AN FF A=
Origin(25)°]] o]&lf £ 3ttt HAL Ao {232 SAS
(Statistical Analysis System)(26)o]] ©]3} E-AHELAI(ANOVA)
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Table 1. Photostimulated luminescence (PSL) of irradiated composite seasoning foods at different doses
(unit : photon counts/60 sec)

Irradiation dose (kGy)

Sample
0 1 4 7 10
5030 5600095.0 60929775 132907860 11965552.0
Beef broth powder £2701" 33452849 (+) 4120310 (+) +36371819 (+) 628471 (+)
4295 2456448 87744270 8491696.5 7886897.0
Pork bonte extract powder 2047 () +15187105 (+) 47936975 (+) 37003453 (+) +19233743 (+)

"Means of triplicate + standard deviation.
Threshold value Ti=700(negative, non-irtadiated); T,=5000(positive, imadiated); (-) : < Ty, (+) : >Ta.
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Fig. 1. Typical ESR spectra of irradiated beef broth powder at different doses.

2500

2000 [ {

1500

Control

1000

500 [ ’ ‘
—
r T T T 1

317 327 337 0 1 4 7 10
Magnetic field (mT) Irradiaton dose (kGy)

g=2.006923

ESR intensity (a.u.)

Fig. 2. Typical ESR spectra of irradiated pork bone extract powder at different doses.
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Beef broth®] signal 2% 23} g-value7} 2.0065%] signal©|
SHEA L} H|5olHQ] Ao Wt 2euh AL
Aege] F7toll whel ESR signal intensity = oA 22 57}
S AFR=09226S Ho] TEAA 2] Faro] A

StH24). Pork bone 22| ESR signal 272 3}ol| A & beef
broth 23} F-AFSHA singlet e 2] spectraZ} S8 =92
w(g-value: 2.0067) FAFA o] F71e<= ESR signal
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Ao 2 71l o, o] & B3| A FS W (bone)E T
F3Re o] ohet 7 U F2ES BT ojnz
WA 20} o) Sole sigal e UehiA e Row
AR ETH29).

gabm (TL) A

o] Magke g2 7inld ZALE beef broth ¥ EA) 89| TL,
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N8R 242 JAsTh(13,24). £ Aol A] beef broth
WA Fol| thdtq Zhabd ZAMd #o] S8R TL ratios]
Fko] Z7}8h5] 0.1 (R?=0.8726), B] ZAVZF} ZA}ZE] TL
ratio gt oA xpo] & e o] AR o] FAl] R
A AL F Uk o)v FEETAF21,28), 3 ‘3]
(24), 7101(30) Foll gk AF-A e} LA OP Li WA}
A 2AME Alg9] TL ZHAAM 1 Al =8 FE 2%
st} 221} pork bone extract powdere] 732 °ﬂT: uld| 2
o] #e7t Evbssle] TLEA Y A §o] Erhsstath

o]4fe] AioAl B wj PSL ¥4l F @ZU]N%A

HAJol| A Lo] 7]538lH 2} ESR #4442 E7531% 2
TL £4]2 beef broth ¥2o] 7 -0 47t 2 8-0] }*60}
adt.

B
L]
£7

wed e Controt
—— 10kGy

TL intensity{a.u.)

T T T T T T T T
50 100 150 200 250 300 350 a00

Temperature(°C)

Fig. 3. The first glow curve of minerals separated from irradiated
beef broth powder at different doses.

Table 2. TL ratio of gamma-irradiated beef broth powder at
different doses

Irradiation dose (kGy) ,
R

0 1 4 7 10

00156"  1.0529 1.5335 2.2663 24332 0.8726

Integrated TL/integrated TL,.

2 o
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