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Abstract

The detection characteristics of gamma-irradiated (0~10.0 kGy) medicinal herbs (Platycodon grandiflorum,
Acanthopanax chiisanensis) were investigated by photostimulated luminescence (PSL), thermoluminescence
(TL), and electron spin resonance (ESR). The results of the PSL, a first screening method in comparison with
the TL, showed photon counts greater than 5,000 counts/60 s (positive) in the irradiated samples, while the
non-irradiated samples yielded photon counts less than 700 counts/60 s (negative). The TL was also applied
for the detection method of irradiated medicinal herbs and showed that the non-irradiated sample revealed
a glow curve with a low intensity, while the irradiated samples showed a higher intensity. These results were
normalized by re-irradiating the mineral grains with a irradiation dose of 1.0 kGy, and a second glow curve
was recorded. The ratio of the intensity of the first glow curve (TL;) to that after the normalization dose
(TL2) was determined and compared with the recommended threshold values. TL ratio (TL1/TL2) was below
0.007 for the non-irradiated sample and higher than 0.1 for all irradiated samples (above 1.0 kGy). ESR
spectroscopy revealed specific signals (6.065 mT) derived from free radicals in cellulose containing irradiated
medicinal herbs. The P. grandiflorum showed clearer signals than A. chiisanensis. From the results of our
studies, the PSL, TL, and ESR determinations were found to be suitable for the detection of irradiated medicinal
herbs such as P. grandiflorum and A. chiisanensis.
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Table 1. Photostimulated luminescence determinations for irradiated Korean medicinal herbs at different doses

(unit: photon count)

Irradiation dose (kGy)

Sample 0 0.15

1 5 10

P. grandiflorum 392+7 (-) 45932+3,760 (+)
A. chiisanensis 431+60 (-) 15,969 677 (+)

Threshold values: T1=700, T»=5000, (-)<Tj; T;<(M)<Ts (+)>Tb,.

65,536 =987 (+) 167,017£3596 (+) 234,709+£17,269 (+)
21,406+£4,725 (+) 38,985+3,425 (+) 41,285+7,789 (+)




Table 2. Thermoluminescence ratio (integrated TLy/integrated
TL2) of minerals separated from irradiated Korean medici—
nal herbs at different doses

Irradiation dose (KGy)
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Sample

P. grandiflorum

A. chiisanensis 0001 0015 0314 0665 0.78
sy
PSLE £4¢ &, 1 23s wdoz TLS 343 2%
AE o] WA EAbel R B]lo] Thsstglon O AREs
Table 20 YehRRATh E=ehx|ek @7bs] R Ak ml2Ab

>

T-9F ZAE 7hell 150~250°C &% Mol 2z}t A5
A o] Zpol7k Bttt TL glow curveZl WA ZALd
& FHHA=AE AEsHA FAstr] A 12 glow
curveE =33 & A ZFAH1.0 kGy)dte] 23} glow curve®
ZA48to] TL ratios &<lskdth. 2 A3} Table 2014 H=
ule} Zro] HlZAMTE ZHZE 0.0013 0.0072 £ AFolA] A
A3 B FAFY FAX 0.06R T B S YERAY &

10

320 323 326 329 332 335 338 341 344 347 350
Magnetic field (mT)

PSL, TL % ESR 40 oI 7vhdl 24} ghopale] 44 54 1531

S ZAMES] A% 0.15 kGy 2AF kA= =214 0.052,
2719 0015 & e AR 015 kAR glow
curved EFO 2 AR E AT £ Y. 1.0 kGy
oo = =2HA] 0358 o]/, 2719 0314 ©]749] TL ra-
tios Hof ALY 1A 01K T =2 X & Yo
Zhz} v ZAF A Z 9} ZAF A ET Bt Sk o] JHEs)
[t o) A¥z E w TL glow curve?] =43 TL
ratio gt WO Z AR WA AL o] FHHo] &o]&}
Hoeroz TL B4& Wb 2AE =apx e} 27ue)
A oz A ASS FASAT

A

ESR &4

Aol rAE FASEe] ESR spectraZ =33 A3t
Fig. 1, 20 JEPASE. T2}A 9} Q719 BF vl Aol A
= 13 A< unspecific central ESR A58 BRoF¢ o)
1.0 kGy o]’ ZAFFAA = BIZAFFAA YEY = tHF
¢l unspecific central ESR A5 ¢} 3H7) triplete] 21531
t}. ESR resonance triplet®] t4-2 =2tX 9} @7ty BF
6 mTolem, o]= Lee 5(8) Hiro A9} 2] cellulose

m

—

6mT

320 323 326 329 332 335 338 341 344 347 350
Magnetic field (mT)

Fig. 1. Characteristic ESR spectra derived from non-irradiated and irradiated Korean medicinal herbs at different doses.
Measuring conditions: microwave power 0.5 mW, time constant 0.1 sec, sweep time 1 min. A, ESR spectra of P. grandiflorum; B,

ESR spectra of A. chiisanensis.
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Fig. 2. Changes in ESR signal intensity of irradiated Korean medicinal herbs at different doses.
A, ESR signal intensity of P. grandiflorum; B, ESR signal intensity of A. chiisanensis.
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