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Detection Characteristics of TL, ESR and DNA Comet for
Irradiated Peanuts by Origins
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Abstract

Gamma-irradiated peanuts, Korean and Chinese origins, were investigated on detection properties by ther—
moluminescence (TL), electron spin resonance (ESR), and DNA comet assay (single cell gel electrophoresis).
TL measurement showed that the non-irradiated sample revealed a glow curve with low intensity at about
250°C, while the irradiated samples showed higher intensity around at 180°C. TL ratio (TLi/TLz) of area for TL,
glow curve to TL; was below 0.05 for the non-irradiated sample and 0.2 or more for the irradiated ones, thus
identifying each other. ESR spectroscopy for the irradiated peanuts using outer skin showed negligible signals
induced by irradiation, indicating ESR is little applicable to the detection of irradiated peanuts. In DNA comet
assay, the non~sample had no or very short tails, whereas the irradiated samples revealed the cells with long
tails. Significance in the increase of their lengths depending on irradiation dose (r=0.761/Korean, r=0.768/
Chinese) was also found. There was no remarkable difference in detection properties by origins of samples in all
determinations. It is concluded that TL analysis or DNA comet assay is suitable for detection of irradiated
peanuts and a combined method is recommendable for enhancing the reliability of detection results.
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(12), P1 A& FE& ¥4 8= DEFT/APC(13) 5] it} o]
E T @l sl Asl AA) wbE-L whabd -2 ] hydro-
carbons % 2-alkylcyclobutanones®] #4<1(14) == uf$-
] efstel,
B Aol A ol g A A wh S g3k b

A &o] 7+#3 TL, ESR 2 DNA comet #4-& =
FFAL ol AAEte] AAbAH 7] 2] 54 2] v]aLe}
7bed 24 271E wigdst et shsdl.

2 =
oo N K



TL, ESR ¥ DNA Comet ¥4 o] 23t b Fe] wrlad 24} HA &4 1077

Mz W DNA comet assay
Cerda 5(12)2) v} & vleto g 7 AL A7 3o uf gk
AlR = 0.3 gell PBS(phosphate buffered saline, pH 7.4) 5 mL

Sz AR o= el BT & A8 E 3t 4L 1999 Z Yy}t 500 rpm?] £ 22 53 FoF #A A 7R 200
27 X gollA 4281 A2 Fdstdm, T2AL AL A um nylon sieve, 125 um nylon sieveel 2tz 3417 F,
7VHE E5AE Al AR elake 2 e Fylsle] 4t detfo] A2l s B8 02 Al4sigch AR 9 50
A2 otAle) Bt Ao A&ttt uLE 45°C2] 0.8% agarose(low melting point agarose) 100
uLe} 2 &35 ¥, 2 & 100 pL& »l2] £ 38 pre-coated
o slide(17)9ll cover glass& ¢l 88t =23} 3 ice bath 9] <l
Alge) WA 2abe HATF e TCo Avbl 2AF ARy e s a2tk o] B lysis buffer(2.5% SDS in 45 mM
(109 kCi, Nordion, Ontario, Canada)$& ©]-8-3ct. %39 tris-borate, 1 mM EDTA, pH 8.4)] 20% R ¥, o}
AT A 58 FHoR A AR VTR B A2 SDS~} wi A=l TBE buffer(tris borate electrophoresis buffer,
A AR LSS AR SAA 05~4kGy 2 F oy g )0 5371 )82 TBE buffers 4 2 V/emE 2 &

SARM A}

5 Agg AEF 35 o] u) F4 A Hlolw= ceric- A 287 Ar|d-Esldch Ao dFe] B slidew 557
cerous dosimeters AM£-3}¢ic) 22 A HWslw AxA 7 F ethidium bromide® 945tz
TL 2 595 nm emission filter”} A # = laser scanning confocal

imaging system(MRC-1000, Biorad, USA)-& ¢]£3}°3 100
x w2 A3}t Tail lengths laser sharp software
(Biorad, USA)E o] &-3le} A FotollA tail 72 &3
ol o, ol EE Al ] 2709 slided F4ls}hed
7} slide & DNA 50708 Z 100702} S 2 At o2 &3 3]

Az kg B L A S T3 gF oA sl v
v2-g o] g3t FA il on, vluilEde 22 2 TL &%
< CEN W (15)ell E3tlet. &, A& A%l 758 71
&}e] 387} sonicator{Bransonic, Branson Ultrasonics Co.,

USA) #ejsb i sher A shgeh el Eals) A

r-lu:

_11)1

4712 AAS A8 2 g/mLel BEZ £09 sodumpoly- o
tungstate 5 mL& 7}8la SR42 A st obA] A Aot 24
B %9 carbonate A A E $18 1 N HCI 71 27} 24 5 %) TL3} ESR- 33] vH5 A A1319d 31, DNA comet assay <
or-& wi7bA] 7}gF ¥ 1 N NH,OHE 7}sted S8 47131, ace- 10070 comet?] tail length® &3 3l td. &4 A3+ Origin

tone 2 & A Aste] Azslgd e} vl aluminium disc( @ (18)ell o8l BA sz, FH HF:L SAS(19)4] 28 &
6 mm)dl A4 w3 50°Coll A sFFR dld & &R slgd ) ArE-A 3 Duncan’s multiple range test2 ©] &3} A A8}
TL spectra 2*-2 TLD system(Harshaw TLD-4200, Ger~ At
many)-& ©]4-35}e] preheating temperature 50°C(5 sec), in-

creasing rate 5°C/sec, maximum temperature 400°C2] =7 Znl g [E
©.2 7029 acquisition time2 7}H 1, 400°CellA 5&7}F
annealing 3}91 2.1, high pure Nz gas& F& pjwix &3 TL ZBX &M
slgdch. 1st glow &4 ¥ 1 kGy E re-irradiationd}od 2nd glow ZdebAd g A sk L BFoA B3 ojdlde] TL
. O, o]

E &3 whAbA 24 579 peak?} vERE 150~ 250°C glow curveZ Fig. 19 Vel o A 2% 250~300°C H Y
wele) ke & TL ratio(lst glow/2nd glow)S 73193 0.05 oA duks} 53-8 R F9 2 signal intensity: "%
oo HFAlM FAIEA] g2 AR 02 o]Adeld FALH v)efgk Folgivt 2t B Adde) A Mkl 05 kGy
[<] o} E =

Roz wutalscl o] 48} Fal ARl A= WA 2AF Fel 8] Held glow
curve7} 180°C FEofl A vhelyt o v o] signal intensity &
ESR 24 u] A} 2| 2.9) 100 o] 4o 2 EA} 1%ke] Z7bol 1] 2l s}e]
P 2k BF T I el 7P S Felel A 3‘7]'51 et A4 Al 8E9] signal intensity & B] a3}
S #3tod 20 mesh® E4315A v} 0] & 50°Cell A 24417 2 & &+ wl F4ake] Sabel| vlall v £ signal intensity & e}

slo] 5 ko] Ak 4.21%, 344 4.13%9) AR 04 g & Wl e (Fig. 2), o] A& Al £ o] 9l ujujzt
ESR pyrex tubeel] $%13}52 ESR spectrometer(JES-TE300, 2 A WE zpol 2 AZHCH20-22). Uuk kx) xEel

Jeol Co., Japan)&- ©]-4-3}>4 microwave frequency 9.18 GHz, % W %) (wind-transported dust)s]| 4] 8¢5 &= oluts} u]y]
magnetic field 347+0.5 mT, microwave power 0.4 mW, 2 feldspar(#4]), quartz(4]<3), limestone(A 3 <}) o]
modulation 100 kHz, time constant 0.03 sec, sweep time v o] % feldsparé} limestone®] TL signal-S =1 738 4]
30 sec®] ZFNA ESR spectrad =33l chH(16). o 22X B 2% Al & vyldE9 TL signal
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Fig. 1. Typical TL glow curve of mineral separated from
non—irradiated Korean peanut.
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Al g ol 4 Yebd thA A ol signal 9] ol WA 24} F-2
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Zke] F-F-0] 7158t vh(Fig. 3). |AHA »lsLel A =4k
o} A% Mgkl Z7}of ule} ESR signal intensity 7} th& &7}
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t}(Fig. 4). ©] 22 2 #+= cherry, peach, apple, grape, pear
59 ESR #-A ol A vl 24} o] o] & Ql peakr} 1t
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DNA comet assay
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o} 22 intact cell& MoF&= ubwd WAl ZALE AlE
oA Al o8 A4 DNA A#HEo] headZ2 ¥ 2
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Table 1. Thermoluminescence ratio of mineral separated
from peanut

Irradiation dose (kGy)
0 05 1.0 2.0 40

Korean 0.004 0.250 0.610 0.850 1.570
Chinese 0.002 0.520 0.570 1.500 1.520

Origin

TL signal intensity (a.u.)
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Fig. 2. TL glow curve of mineral from irradiated peanut (left: Korean, right: Chinese).
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Fig. 3. Typical ESR spectrum of irradiated peanut at different doses (left: Korean, right: Chinese).
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Fig. 4. Change in ESR signal intensity of irradiated peanut
by different origins.
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Aak= ¢ cHFig. 5, 6). Comet 4 #% F tail length &3
A} v 2L A 89} 1 kGy o1& 24} Al £+ tail length o]
7} g ste] 2Ap of Fof o] yH5-Ekedt) ] 05 kGy
ZA} Al B intact cell# comet celle] EA|off THa=]o] w2
Wele] TF Axtel AE A el KA HE Bl 2AF AR
o vlaf BlA 7] taild 7FA cellEo] Weol fab=|o] 24}
o] ¥ o] Fe-stdd oh(Fig. 7). 3, HF2] comet assay
Al g o A B ZAF A 2} 0.1 kGy ZAF Al 4 comet FAH0]
thefal ol tail Zeol7h A EhA] oot Hitel Hat 5 A
A7F A o2 A Jepstoly 2ol vl oeh25). A
Akl 3t tail Zolo] f-o4d HF AR 1 kGy7HA = At
kel gt tail 2ol7t G Q1 Aol & b k(=4

s p<0.05, A 1 p<0.10), 2 kGy o144e) Adgkol A= 2pelr}
ol gk 2 AP Aok} tail ol At FA oA FAe
AL r=0.761, FFA4r2] A% r=0.768%2 A (+)2] A¢ WA E
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oo, RE AHA AAAE Aol ZA] st

Fig. 5. The image of DNA migration of Korean peanut (left:
non-irradiated, right: 4 kGy).

Fig. 6. The image of DNA migration of Chinese peanut (left:
non-irradiated, right: 4 kGy).
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