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(Table 1) . o]% reference method (TL, ESR,
hydrocarbon ¥ 2-alkylcyclobutanone)@} screening
method(DEFT/APC, LAL/GNB, PSL % DNA
comet assay) = Lol A QL

STHol A= 1995 8] BIARI AFAE-S] 21elof] 3
FE Azke 2 Alasl) Wast 7juke nlesiela, o
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Y photostimulated luminescence, PSL) % &
Al thermoluminescence, TL) 2433} m2Al) 4]

FolA HAE 5 9l 727 1(free radical) & AARAuE
HEA(ESR, electron spin resonance), viscosity <
dRio] Qlrt, sfehA] vt o & xHbe ShaAlRoll ’HPARA &
Ab o9 & A A4 H hydrocarbons, 2-
alkylcyclobutanones 9 ELSIA #A¥o] qlom A&

S0 e 0.2 AIAAIES] DNA o]2410) 3ot 471¢] 1
3} =4 DEFT (direct epifluorescent filter

technique)/APC (aerobic plate count) &7,

LAL(Limulus amoebocyte lysate)/GNB(total gram
negative bacteria) 741 50| ¥eiA qlek, A e =
ARARES] BRI S| Akl Fovt T A8

o= o & T, ESR, hydrocarbons E4%E & 4 9
EP7 19)
7\*} A Bheigle] 7R e Al BAAAE EolA

(radiation—unique), S04} Avl&(easy & cheap),

Al (fast), R (universal), A8 d(reproducible) &
024 53] WHie) Aol shlofe”, Hz}ﬁsﬂl*ﬂh 4
E2A|e0) Agslo) Qo] ZAMAES] AR AIF

=0 7 ng_ FA1EE0] Bkel(identification) o %33
717], AL o FHAH & 2fEk] 4]

Aol dhet olelel MBI FehE

Table 1. General methods for the detection of irradiated foods (CODEX STAN 231-2001, Rev.1 2003")

Detection of irraddoo Food ’cotraig fat EN 1784:1996 Gas chromatofhc TyPe i
analysis of hydrocarbons
 Gas chromatographic/
Detection of irradiated food Food containing fat EN 1785:1996 spectrophotometric analysis of 2/ | Type III
alkylcyclobutanones
Detection of irradiated food Food containing bone EN 1786:1996 ESR spectroscopy Type II
Detection of irradiated food Food containing cellulose EN 1787:2000 ESR spectroscopy Type II
Detection of irradiated food | Food containing silicate minerals : EN 1788:2001 Thermoluminescence Type II
Detection of irradiated food | Food containing silicate minerals  EN 13751:2002 | Photostimulated luminescence Type III
Detection of irradiated food | Food containing crystalline sugar ~ EN 13708:2001 ESR spectroscopy Type I
~ EN 13783:2001 | Direct Epifluorescent Filter
Detection of irradiated food | Herb, spices and raw minced meat NMKL Technique/Aerobic Plate Count | Type III
137(2002) (DEFT/APC) (screening method)
. L L DNA comet assay
Detection of irradiated food Food containing DNA EN 13784:2001 . Type III
(screening method)

"Type II: reference methods; Type III: alternate approved methods.
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Y (Thermoluminescence, TL), BAM
ZALE A7) ARt (free radical) S HgsHA 0 7 =4

ato] 2Pl efsto] AxpE FrERt —? sl ol X9 &4
ol & At AA2AWFHY (Electron Spin
Resonance spectroscopy, ESR) T3l AP AEo
A AR 2R AR 'Sl s S8k 7Rt

B/ AR 5 (Gas chromatography/Mass

spectrometry)o] Atk

NEHZIEZEHYYH (Photostimulated
luminescence, PSL)

4404 [ FEHol 4 H Ak S

AiE7g 9] 7Rl §-8-d0] QI olF, 530~1,030
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slelslo] 313184

A& ATole 2
WPQLQDWJ?QWO] A1E] L}, o] % ke AFE
Hh et o 2 Jfd = PSLE SURRC (Scottish

Standard no. Method

hlcken, Pork, Beef,cdo T

EN1784 Gas chromatographic (GC) analysis of hydrocarbons Mangoes, Papayas, Camembert
EN1785 GC/MS analysis of 2- alkylcyclobutan- ones Chicken, Pork, Liquid whole egg
EN1786 ESR spectoscopy of bones Chicken, Fish, Frog legs
EN1787 ESR spectoscopy of cellulose Paprilavpowder, Pistachio nut shells, strawberries
EN1788 Thermoluminescence of silicate minerals Herbs and spices, shrimps
EN13708 ESR spectroscopy of crystalline sugars Dried papayas, Dried mangoes, Dried figs, Raisins
EN13751  Photo-stimulated luminescence Herbs and Spices, Shellfish
Microbiological screening using direct epifiuorescent .
EN13783 ) . Herb and Spices
filter technue/ aerobic plate count(DEFT/APC)
EN13784 DNA comet assay screening Chicken, Pork, Plant cells, e.g. seeds
EN14569  Microbiological screening for using LAL/GNB procedure Chicken, Pork, Beef
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Fig. 1. PPSL system (left) and the principle of photostimulated luminescence (right).

Photon counts 700, T1

Fig. 2. Threshold value of PSL photon counts.
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Fig. 3. TL readers used in Korea.
(above: Harshaw TLD-3500, below: Riso TL/OSL reader)
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Fig. 4. Typical TL glow curves for
A un-irradiated sample, B : irradiated sample, C : before re-irradiation step (1) and after re-irradiation dose of 1 kGy (2).
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Fig. 5. ESR spectrometers used in Korea. (left: JEOL, middle: Magnettech, right: Bruker)
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Fig. 6. Typical ESR spectra of non-irradiated foods.
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Fig. 7. Typical ESR spectum of imadiated celkiose-containing foods.
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Fig. 8. Typical ESR spectra of irradiated crystalline sugar.

(A; sucrose, B; glucose, C; fructose)
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Fig. 9. Typical ESR spectrum of iadiated bones
(hydroxy! apatite radical).
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Fig. 10. Hydrocarbons formed from irradiated triglycerides.
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Table 3. Radiolytic products of irradiated lipid

Fatty acids Co.1t hydrocarbons

Palmitic acid Pentadecane(C15:0)

C..2 hydrocarbons
1-Tetradecene(C14:1)

2-Alkylcyclobutanones

2-Dodecyl cyclobutanone(DCB)

Stearic acid Heptadecane(C17:0)

1-Hexadecene(C16:1)

2-Tetradecyl cyclobutanone(TCB)

Oleic acid 8-Heptadecene(C17:1)

1,7-Hexadecadiene(C16:2)

2-5" -Tetradecenyl cyclobutanone(TECB)

Linoleic acid 6,9-Heptadecadiene((C17:2)

1,7,10-Hexadecatriene(C16:3)

2-(5",8' -Tetradecadienyl cyclobutanone(5' ,8"-TCB)

Linolenic acid | 3,6,9-Heptadecatriene(C17:3)

1,7,10, 13-Hexadecatetraene(C16:4)\ 2-(5' 8 11’ -Tetradecatrienyl) cyclobutanone(5' 8 11" -TCB)
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Fig. 12. GC-MS chromatogram of hydrocarbons from irradiated peanuts.(top: non-irradiated, bottom: 4 kGy-irradiated)
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Fig. 13. GC/MS chromatogram of radiation-induced 2-alkylcyclobutanones from irradiated beef.
(top: non-irradiated, bottom: 10 kGy-irradiated)
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Fig. 14. DNA comet assay and analysis.
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