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Detection of Different Ratios of Gamma-irradiated Turmeric by
Photostimulated Luminescence and Thermoluminescence
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Abstract This study was performed to investigate PSL and TL characteristics for the detection of different ratios of
gamma-irradiated turmeric. It was possible to determine PSL and TL of 1- and 10-kGy irradiated turmeric. The TL ratios
(TL,/TL,) of non-irradiated samples were lower than 0.001, while those of irradiated samples were higher than 0.355. In
the PSL results, blended samples containing irradiated ingredients showed intermediate values for a 1% blending rate.
Furthermore, TL analysis of blended samples seems to offer a promising method for irradiation identification by TL glow
curve form and temperature range. The 1- and 10-kGy irradiated samples were able to be detected above a 4% blending
rate. However, the TL ratio appeared as a threshold value below 0.1 for irradiated samples. Overall, TL analysis identified

4% blended samples containing gamma-irradiated turmeric.
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Table 1. Photostimulated luminescence determinations of
different ratio of gamma-irradiated turmeric
(Unit : photon counts/60 sec)

Blending rate Irradiation dose (kGy)

(o) 1 10

0 447£7Y (-)? 447£7 (-)

0.1 31246 (-) 535+2 (-)

0.3 551£120 (-) 738+295 (M)
0.5 497+113 (-) 9154252 (M)
0.7 1372449 (M) 757+8 (M)
1 742449 (M) 978486 (M)

2 10260 (M) 12744307 (M)
3 1995+1177 (M) 3420+£877 (M)
4 3144456 (M) 3209+635 (M)
5 34824844 (M) 1434746278 (+)
6 2669+394 (M) 4910+10 (M)

7 7378+1373 (+) 5980+457 (+)

8 2978+1155 (M) 11578+5998 (+)
9 3775+608 (M) 95274520 (+)

10 5126172 (+) 1244344832 (+)

100 6188442510 (+) 140354+18269 (+)

UMeans+SD (n=2).
PThreshold value: T,=700, T,=5000, (-)<T,, T,<M)<T,, (+)>T,
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Fig. 1. TL glow curves of non-irradiated (top) and gamma-
irradiated (bottom) turmeric.

Table 2. TL ratio (TL,/TL,) of gamma-irradiated turmeric at
different blending rates

Blending rate Irradiation dose (kGy)

(o) 1 10
0 0.001+0.001"2 0.001+0.001
0.1 0.001+0.000 0.002+£0.000
0.3 0.001+0.001 0.016+0.022
0.5 0.012+0.012 0.004:0.050
0.7 0.001+0.000 0.001+0.001
1 0.003+0.000 0.004::0.002
2 0.006+0.007 0.016+0.002
3 0.008+0.010 0.027+0.017
4 0.069+0.016 0.018+0.020
5 0.029+0.031 0.060+0.028
6 0.006+0.003 0.083+0.077
7 0.045+0.005 0.107+0.103
8 0.019+0.004 0.139+0.074
9 0.063+0.003 0.158+0.098
10 0.128+0.060 0.329+0.020
100 0.355+0.057 0.923+0.126

UTL, intensity/TL, intensity.
IMeans=SD (n=2).
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Fig. 2. TL glow curves for samples containing 0.1% of 1 kGy-
irradiated (top) and 10 kGy-irradiated (bottom) turmeric.

ZAMEE HZTE sto] TL APS 3Ah AF 15gS water
rinsing 3% 0.2-03 mge] "UIZ-E FE3t] TLS ST 2
Fig. 1649} o] Uebgth, WA Z2AEA] e Alee A

HAbAlel] oA 300°C E2ollA peakES 7HEAE glow curveES Ut
BRI, 13 10kGy ZAFFAIME 150-250°Ce] F-ZolH S

o] glow curve® YEMITE ol2idt AZE & o WApdo] =
AR e Al EeF ZAFE AR YERbE TL glow curved
Feol 2=H7F Th23L TL glow curveZt L]'EP'HL intensity’=
B2 2polE yeplo] H] Aol 2AE e HEE &
AATH EZF 1kGy ZARAF] Hls) 1 OkGy AWEOM TL
intensity”} O =4 Yehbe A& #2E ¢ Aok A &
APES TLAIA AdgelEAd el 548 velll=tl©0), o131
ARl oJaf A7} excitation ZFEI R WHlsted LG 2ol
93] EZE(trap), AZF(recombination)®] 7] wliEo2 LA
ATt

TL ratio(TL,/TL,)¢] A% Z3} Table 201419} 7¥o] ] ZAMA]
Eoﬂ*ﬂ” 000180 2h2 &, ZAAEAME 03555 =

< UEeRlo] o]m] MAAdE HIRAE0.1 ©]8het RAFHO0.1 ©]
H TL ratio 7]5Ee]l whet ZeAfod i ERlo] 7Fs3li o™ 1kGy
AP ERTE 10kGy ZAMREANA TL ratio’} B A Yehbe
gelg 4= 9J9ItK(Table 2). Delincée(21)E TLS ©]-&3F
ZAME AR, At A AR APA A=A ol
normalizationo] ZA¥e] A2E-& U F7MHTAL Birst
£ ARME X8k dAE EAh

Py PN o> §

K rsL =, mlo

.]
A}

32 1o

E I_‘_hgl OdHIu-I-(TL) |=IA-I EM
W 2l AL A1 R E

]ﬁ__
¥ EPEAY velEdor £99 7154

I'lﬂl'

oM AFel o

34
o] glomz ofo] o



HIARA ZALE Bl 8] o] £5H]-8-of W& Photostimulated luminescence 2!

4000
3500
3000
E 2500
= |
£ 2000
=
L1500 |
=
1000 F
S00 [

u] 100 200 300 400
Fooo

s000

=000 -

[}

[}

[}
T

Intensity (au,)
w £
[}
[
o

]

o

o

]
T

1000

D ol 1 1
u] 100 200 300 400
Temperature (T

Fig. 3. TL glow curves of the samples containing 2% of 1 kGy-
irradiated (top) and 10 kGy-irradiated (bottom) turmeric.
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