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Establishment of testing method for irradiation of traditional Chinese medicinal
materials using PSL system

BI Fu-jun, ZHANG Li-wen, LIN Tong, JIANG Ying-qiao
Guangzhou Institute for Drug Control, Guangzhou 510160, China

Abstract: Objective To establish a pulsed photo stimulated luminescence (PSL) system testing method for irradiation of traditional
Chinese medicinal materials (TCMM) and to provide the basis for quality evaluation and safely use of TCMM. Methods PSL system
was used to research the photon count rate (PCR) principle of different kinds of TCMM from various habitats after irradiation by 1, 2,
4, 6, 8, and 10 kGy. PCR 700 was chosen as the threshold to previously classify all the samples. And 1 kGy was used to calibrate the
samples with PCR over 700 using PSL. Results After a series of irradiation, the PCR of the 28 batches of TCMM all substantially
increased. While testing the same sample four times continuously, the PCR comparing to the first time decreased by 40% + 10%,
60% + 10%, and 70% + 10%, respectively. Among 403 batches of TCMM, PCR of 307 batches of samples were below 700 (76.2%),
while 96 batches of samples were above 700 (23.8%), and calibrated PSL confirmed one irradiated TCMM sample (0.25%) finally.
Conclusion This method is simple, reliable, and accurate, and could be used for system screening of irradiated TCMM.

Key words: irradiation; traditional Chinese medicinal materials (TCMM); pulsed photo stimulated luminescence (PSL) method;
calibrated PSL method; photon count rate (PCR)
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Table 1 Information of samples

G5 AW T4 A e H
1 EEK  Morindae officinalis Radix it "%
2 %ift  Chrysanthemi Flos KARAE P WL
3 Mk Platycladi Cacumen RoRFIm: Bl
4 4B Cyathulae Radix ik g
5 K& Aucklandiae Radix il =i
6 HIE  Angelicae Dahuricae Radix A Wl
7 KAkt Trichosanthis Radix A it
8 VS Panacis Quinquefolii Radix R K
9 WM Isatidis Radix i LR

10 &% Poria [ EW
11 dt¥%  Glehniae Radix i) 07
12 KWK Arecae Pericarpium R bge)
13 JelH  Gentianae Radix et Rhizoma AR ZE WL
14 KW Equiseti Hiemalis Herba o sy Bl
15 K% Asparagi Radix Jutt il
16 XS Euryales Semen JRAFI= IR
17 Jf3F  Schizonepetae Herba o 134 L
18 KE  Jujubae Fructus sz i)
19 RM- Mori Folium It 7R
20 BE  Alismatis Rhizoma o gii)ed
21 FAK  Mori Cortex i34 1L
22 WH  Cinnamomi Cortex W5z I
23 WF Citri Sarcodactylis Fructus S I %
24 i Typhae Pollen iz I %
25 HE Glycyrrhizae Radix et Rhizoma — HRAIHRZE TH
26 J}% Salviae Miltiorrhizae Radix et FRFIFRZE g
Rhizoma
27 JBE Anemarrhenae Rhizoma rES ik
28 JBFN  Magnoliae Officinalis Cortex T MRE LM =H

2 FHE
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Table 2 PCR of samples before and after irradiation (n = 3)

55 _ _ s _ R T E A
REIH 1 kGy fil 2 kGy %Wl 4 kGy £l 6 kGy it 8 kGy 4# I 10 kGy %%
1 359 10 898 31682 35257 37222 32548 44931 30~ 125
2 409 247620 704274 907559 798862 986462 987 630 605~2 415
3 541 93431 266046 306537 386267 349841 387185 173~ 716
4 497 34541 100169 141295 150882 156955 180 988 69~ 364
5 375 21534 50 982 68 577 84 289 75356 93 074 57~ 248
6 412 247008 807775 769764 842379 880749 847408 600~2 138
7 697 1003149 2484378 3377328 3106922 3280314 2845475 1 439~4 706
8 505 104876 320293 439054 491952 433619 437955 208~ 974
9 441 426536 1129919 1446153 1585323 1556254 1668393 967~3 783
10 432 86855 249798 279250 373336 323978 308032 201~ 864
11 379 203188 582536 649936 823288 869351 757606 536~2 294
12 298 8 892 16 006 22254 28913 27 684 33410 30~ 112
13 420 43714 102217 132225 169454 146544 177157 104~ 422
14 707 124758 356626 470145 518211 514893 530088 176~ 750
15 611 119877 259694 373032 362065 401815 466871 196~ 764
16 374 8120 26 880 64 766 30 455 48219 32 954 22~ 173
17 504 423845 1222618 1560283 1583904 1700922 1473194 841~3 375
18 815 30239 68 088 89854 100692 110880 111 145 37~ 136
19 646 63458 170086 257699 258547 278734 242411 98~ 375
20 475 39981 66 636 93 763 98012 132603 119 283 84~ 279
21 512 38665 125095 141715 140844 151216 172181 76~ 336
22 345 11163 29 667 39529 36 601 34709 36 080 32~ 115
23 799 51361 145312 180385 212721 188107 189037 64~ 266
24 2566 164984 434706 560681 661196 516032 546261 64~ 258
25 2266 169684 519138 802879 747465 891180 894 884 75~ 395
26 1332 311217 860637 1025839 1169169 1199168 1070790 234~ 900
27 510 162061 454586 608907 686846 718037 680339 318~1 408
28 466 10 674 28 107 32769 34 962 34 683 54 543 23~ 117
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Table 3 PCR change of continuous determination compared with the 1st evolution of samples (n = 3)
- AREEIOE T ERAZAE /% RO TR AAE /%
B2k B3I 54K 2 FIW 54K

1 16.4 -2.0 -2.0 —35.0~-48.1 —51.3~-63.8 —60.6~-71.9

2 —-18.8 -9.3 1.3 —37.8~-46.1 —55.5~-64.0 —65.4~-72.9

3 —27.8 10.6 —22.4 —35.6~-45.0 —51.8~-61.6 —62.7~-71.7

4 -0.5 -17.4 -31.7 —38.2~-45.1 —53.9~-62.2 —64.2~-71.4

5 -7.3 —20.0 -2.9 —34.8~-45.2 —50.0~-61.8 —62.4~-72.2

6 -32.2 -19.4 -34.6 —37.8~-45.6 —53.7~-64.0 —64.1~-73.7

7 -33.7 —44.3 -39.7 —40.2~-47.7 —55.7~-65.4 —67.1~-74.8

8 67.2 27.9 48.3 —41.7~-44.9 —58.5~-62.8 —68.6~-72.7

9 38.2 26.7 324 —38.1~-48.3 —55.1~—65.6 —62.4~-73.9
10 -34.0 46.9 —16.4 —40.6~—48.6 —57.2~-66.6 —67.9~-75.4
11 -11.2 —-13.0 7.1 —35.8~-50.6 —53.7~-68.0 —63.2~-76.9
12 27.8 24.8 28.2 —39.0~-49.3 —55.8~-65.3 —65.4~-75.0
13 —-14.6 -32.5 1.7 —37.2~-40.9 —54.7~-58.8 —66.3~-69.4
14 =32 -11.5 -37.3 —37.3~-44.4 —53.9~-62.2 —62.1~-71.4
15 =53 9.9 12.5 —40.4~-45.4 —57.3~-62.9 —66.9~-72.5
16 -1.0 38.7 —4.3 —33.7~-48.7 —50.3~-65.4 —60.6~-76.5
17 59 —-30.6 -31.1 —35.5~-42.2 —51.7~-60.3 —60.8~-71.9
18 —25.7 -11.8 -12.8 —352~-423 —53.0~-69.3 —62.6~-74.1
19 -1.1 -8.7 —34.2 —37.1~—45.2 —53.6~-61.6 —62.1~-71.5
20 -9.5 -1.4 -29.5 —41.8~-45.1 —58.1~—63.5 —67.6~-72.6
21 5.8 -7.9 -36.0 —36.9~-48.3 —53.8~—65.5 —62.4~-74.6
22 -1.8 33.8 11.6 —42.2~-49.3 —57.0~-67.8 —67.5~-75.7
23 16.4 —25.4 —-10.6 —35.8~-48.4 —52.9~-66.6 —62.6~-76.0
24 —-12.1 -30.7 —48.6 —38.6~—47.9 —54.9~-65.7 —65.5~-74.7
25 -21.9 —-30.7 —40.0 —37.1~-45.9 —54.1~-63.8 —64.0~-73.8
26 -30.6 -353 —44.3 —36.4~-42.6 —54.6~-62.0 —63.7~-72.0
27 1.4 —24.9 -16.3 —36.3~-43.6 —51.3~-62.0 —62.8~-71.0
28 =53 7.5 -19.4 —37.3~-47.0 —50.4~-64.2 —59.6~-73.9
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