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Identification Characteristics of Irradiated Dried Red Pepper during
Storage by Analysis of Thermoluminescence,
DNA Comet, and DEFT/APC

Byeong-Keun Kim and Joong-Ho Kwon*
Department of Food Science and Technology, Kyungpook National University

Minerals separated from irradiated dried red pepper (whole) at 2.5 kGy or higher showed typical thermoluminescence
(TL) glow curves (TL,) at around 150°C, which increased with irradiation dose. The TL ratio (TL,/TL,) through
re-irradiation step at 1 kGy enhanced reliability of TL identification results. DNA comet assay indicated that the
intact cell was observed in non-irradiated pepper (seed), while some long tails were found in irradiated ones,
showing relationship between irradiation dose and tail length. Log DEFT/APC values increased in proportion to
irradiation doses in powdered and whole peppers. Based on overall results, irradiated dried red peppers could
be screened using DNA comet assay or log DEFT/APC, and moreover the identification results were verified by

TL analysis.
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Thermoluminescence (TL) &4
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AAL SiTh 2 AR FaFe] A9 oF 60090 G water
rining k= W oE WUIES AFH & 5 AL F, FF
o] Ao FFHFE 713ke] ltrasonic agitator(Branson 3210,
Branson Ultrasonic Co., Danbury, CT, USA)ollA 5&7F g
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AHAIZE AN § AAES FsI8th X ES sodium
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Table 1. TL ratio of minerals separated from dried red pepper
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Fig. 1. Typical glowcurves of minerals separated from irradiated
wholered pepper.

HIAMM AL Z410%9| DNA comet S4

WA Z2ALE A3 39] DNA comets #2sb7] 9Jsia =
o} Ao tial] oH] AFL AAEIHES W FHHe] Fgee
DNA cometo] =R sttt 2eju 4] A9-ele Khan
518 RIS Hgo R lyss A|7HS 358 AAlEle] DNA
cometS #Ee = AATh Fg. 3049 o] cometS o} A
HERAE kot AP F| WE tal lengthe] AL
R?=0.7665 ZA /o] QA=A (Table 2). L2]aL HIZA}L
Tofl Hl3ll 10kGy AR 33 AolX= comete] o] =2
A HAEA head2HH tailo] E2lEo] o7t M3k S71ehe
& = AUTK(Table 2, Fg. 2, 3). o14e] A= WA ZA}
H 2#R|e] K4 DNA come ¥H3}E RS Jo9} Kwon(26)
o] Hyst fAEE Aot Cada S(17)S AEAXE &
EAZo| Hls)] ejFe] ¥ W] 43 DNAE A &4
o] o] FFo] thFsiA e, AE9 FR7ITH comete
FIE opFetitta Bargk vl glow, 58] 7A3aFe] A=
AzAHE AAA =HBZ 24 U DNAQ] &) 4=t
(27).

YARY Z=AF 240%F9| DEFT/APC §4 H|uW

AP F] e Wsts Beshe AAMeRA HaF
s oot SUAFE st log DEFTS} log APC(Table
3) 3 DEFT/APC & SAskln. = A5 BF AR o]
woHd5 log DEFT/APC to] A2k S7kshe 4% =it
(Fig. 4). ol F++(DEFT)= WA A2+ HE A fAt
3 AgS BAou HIFFAPC)RIME A Ho] Fold
= Az} aEl7] WiiEo|th(Table 3). A% X E2w39] log
DEFT/APCE BIZAF A& 1.08, 25 kGy oA ZAME 250-
3639 logahs YERASITHR?=0.8897). 3 E1F9 log

(month) 0 25 75 10
0 0.001 0.814 1.523 1.851 R2=0.9540
8 0.001 0.805 1.230 1.450 R2=0.8741

YIntegrated TL./Integrated TL,.
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Table 2. Mean length (mm) of the comets of non-irradiated and irradiated red pepper seed by comet assay

Irradiation dose (kGy)
Sample R?
0 25 75 10
Red pepper seed 91.32Y 252.43 267.22 306.88 315.24 R2=0.7665
YMean of 50 determinations.
5
Il Zero time

Fig. 2. The graded DNA migration profiles of irradiated red
pepper seed. A: non-irradiated, B: 10 kGy.
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Fig. 3. Dose vs tail length (um) of the comets from 50 nuclei of

red pepper seed irradiated at different doses. Values shown are
mean ( * ), standard deviation (bar), and standard error (boxes).

DEFT/APC %t-& H|ZAF AlE 117, 25kGy ©|d AR
263—45 M9 logaks HolwA Bl & R? 34(0.9528)%
ATk ol TAF ARG 7] HAE 9ol Tl

Hlsﬂ Adom, AR Al tigk Aol Hdart A 4
2 A7HET Wirtanens S berg(28)= B9} Faka)E)
thEk AFolA] 5kGy FEE 2 o)ie] A#ow xAFE w log
ol 40-7.000 o]t Hirste] & A3 AiHr) ti &
2 oIt 221t Hammerton?t Banog(32)2] $17-llM& 3
5kGy= ZAHE FalFolA 25309 logits LS & AT
3 Hyske] & Al AnE & siEgls) Fuoh AR 4
4 A% 7)7kl wE log DEFT/APCS] W3} =4 gkgkom
(Fig. 4), E¢3= A% % |og DEFT/APC 3fo] thh 5748
A o Font zAPIE] wE RAE 0958024 (+)
o] & JHAAIE e FaF AlFe] el 271

3T gl
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Fig. 4. Histogram of log DEFT/APC ratio (above: powdered red
pepper, below: wholered pepper).

of Hlal] Y o]F H|ZAL A|E9} 10kGy FAF AlEIA =
log DEFT/APC zkel <7k F7stsloy 25kGy, 5kGy,
75kGye] ZAF AlFoME sk 43S Bt o) 4
Fo A log DEFT/APC &4 T3} EdFo tishe],
A%

DNA comet asaayb FFEA ] ] AL IRR7A =
AR AL o5 Elel]l PR3k 13} soreening WHOE A&
o] 7Fsgh Ao YElsdT

o (o]

I =

o] Gulsg EA(TL) BA0A 25kGy olde] FAF Al
oM B2E ujd|E A8 150°C 2ol TL glow curve
(TLYE YERRAAL, ZAMIRe] S7F5 pesk intensity’} &
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Table 3. Thelogarithmic counts of gamma-irradiated red pepper

: Irradiation dose (kG
Sample Storage period (kGy)
(month) 0 25 5 75 10

0 6.5 6.53 6.51 6.52 6.53
Wha 4 log DEFT 6.21 6.19 6.19 6.21 6.13
ole 0 o ARG 438 248 1.94 172 143
4 o9 411 252 2.04 1.67 130
0 7.68 7.59 7.40 712 7.41
o 4 log DEFT 7.41 7.47 7.44 7.34 7.35
e 0 ARG 6.15 304 2.86 238 2.04
4 o9 553 204 276 211 178

YMean of triplicate.

7FlTh. AZAHLKGy) ol 2%k TL ratio(TL/TL,)= TL
Bae] AFEE =953k DNA comet assyolld BIZA}F Al
FEG)E= ABAQ intact cdlS UERIA o b 2AF A
FolX+= long talS 71 comets YERNHA A7F oEH e
2 tal lengthv} Z7HEAch. wAESHA Wy o224 DEFT/APC
# EAR0ME AR wet BUFel FaFolA Bl
2 e 4TS 1Bk ool Azl DNA comet assy<t
DEFT/APC P2 WA A} A339] soreening W O 24,
TLS e ozA A8rksAe] A=A

HAlel =

B ATE el AAgaTee] dgos &
Y=Y or], A7) AL PA=HUL,
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