v %f&%’ﬁiﬁ F27T8 %5

S%. - CCMP95-RD-038 (2-1)

P EHBHFARLE ¢ HFERA Y (2])

)B.r%,j{
RFE<8 e v Findle
iF &
iﬁ@ﬂﬂé@%ﬁﬁ%%ﬁ%ﬂ%ﬁiﬁgi*IE&ﬁ?
BREX2pHeY ERTEHFAL L8R 1P T BHRFE
HEPMZAPHF LR LRGSR FELIA 0L T
EN-E A <% ZF4¢ > E A 10 ﬁéxaf—?@@f,{ pﬂ;c;; » FAT g &
‘;%“;;ﬁé?lli‘é_ P R S BB A RER Y RFHLRELY F o &S
AP ZEZE X2 REHEs 4 oj\ﬁfﬁoﬂll;.l.% It s W
LRSS R
AFPE-PFAFTLRY B R FRMAE R F
M2 mie & di®i ~ @ RADEC AR (S 2 P R b BLRISE L E
B E e Moo %ﬁ&?“;mﬁ%ﬁéé?~é%\%f\$t’%
M5 B AHE %%n ~ BRI T H A F FE B R B ORI TN B

B @ %Hf“ FEAFRPAY wips PR R R BEEY B
v 5 s a%twgyﬁﬁﬂmmﬂaJé4m\m\uuw«@
wﬁﬁé%@%ﬁ%%%zgméﬂﬁﬁaiﬁ:ﬁilkMKW%
b8 2§ *’bta;\pgﬁ,]u ¥ 1929 tmre 2 4 Edrd|sck gl o 12 PP %
PE - 8¢ ¥4} % Eng B ;ﬁ g:ﬁ,ﬂafpes,ﬂmm@.u » &7 PE ¢ #3%
et (g2 it ] > m g 5 20kGy P& 2 84 R -
AR E T B RHX g WIOKNMW%%@QPPiPE%
Mz ¢ BRAPESL « AP FIRMIE - 237 BH{GHEBY
T,j,,gé;gl_éa:l_:‘ g’gf—?d ms:“\;_k ﬁ ;?ft',;‘;ﬁl_g o §® d Lbﬁrb m]—‘l—éy 28
TR RPN B &iﬁﬁwmeF«£éﬂsﬁﬁ
v’f’Tl%“Fgé%Aki‘ﬁﬁ%ﬁfTﬂ‘ [ERI % I S F S

-

Marm [2°=20]): ¢ FH - GRRE ¢ 1 &2

&7



¢ %E%%’ES‘F 5278 % 5P

% CCMP95-RD-038(2-1)

The study and evaluation of the
iIrradiated doses for packaging
materials and Chinese medicine
decontamination(2-1)

F. I. Chou

Nuclear Science and Technology Development Center,
National Tsing Hua University

ABSTRACT

This program project is based on the major research focuses (1-1):
researches of decontamination techniques for Chinese medicines proposed
by the Committee on Chinese Medicine and Pharmacy. This project
focuses on the studies of 10 Chinese medicines, which are among the 27
Chinese medicines announced by Committee on Chinese Medicine and
Pharmacy, in order to have the complete and proper packing label. These
10 Chinese medicines will be studied and put under various doses of
gamma radiation to find the most proper decontamination conditions,
which will be marked on the packing label. This service can help
customers recognize and purchase good quality of Chinese medicines as
well as improve the international competitiveness of traditional
pharmaceutical companies in Taiwan.

This program project includes three component projects. In this
component project (I), various irradiation doses are applied to the Chinese
medicines to evaluation the optimal decontamination dose, the
cytotoxicity of the medicines are evaluated after irradiation, the physical
properties and appearances of the packaging materials are also determined
before and after irradiation. The Chinese medicines studied in year 2006
include Paeoniae Radix, Semen ginkgo, Scutellariae Radix, Semen
armeniacae. These Chinese medicines were irradiated in the Co-60
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irradiator provided by National Tsing Hua University. A series of dosages
was applied to every Chinese medicine. Total plate count, mold count,
yeast count, and enterobacterial count of irradiated Chinese medicines
were then estimated, and the color changes of the medicines after
irradiation were also analyzed with Chroma Meter. The cytotoxicity study
was evaluated by the use of mouse fibroblasts (CNS14393-5). To select
out the optimal packing materials, two frequently-used materials are
compared and by their elasticity, gas and water vapor permeability,
heat-stability, and color difference before and after irradiation.

The decontamination dose for Paeoniae Radix, Semen ginkgo,
Scutellariae Radix, and Semen armeniacae were 4, 6, 10, and 12kGy,
separately. In the cytotoxicity assay, the irradiated treated and untreated
Scutellariae Radix had the same level of cellular inhibition. In the analysis
of physical properties of PP and PE, the most common packaging
materials of Chinese medicines, PE had less change after irradiation
treatment. After 20 kGy treatment, the strength of PP was affected. After
10 and 20 kGy irradiation, there was no color changes of PE and PP. This
component project (I) also helped component project (II) to finish
irradiation of Chinese medicine, and helped component project (III) to
held the training course of people who work in Chinese medicine field.
The results of this entire project provide the standards for irradiation dose
of decontamination and packaging materials for gamma irradiation
treatment. Finally, these results let people in the Chinese medicine file
understand the contribution of gamma irradiation in decontamination of

Chinese medicine.

Keywords : Chinese medicinal herbs, gamma-ray sterilization,

microorganisms
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PRSI AEREA R SRS Fiks 10°CFU/g -
120%
100% —— 1 % 0kGy
B *F:[[iﬂ,IZkGy
- 80% —A— % 16kGy
=
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=
B
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P18 R mg/ml

B4 ~ 2 MTT i3 1929 % B4 dimse $t A SR 2 5 12~ 16kGy

&2 5 B cnimiz 4 £ B

116



CREEE R 2TH RSP

l | AR A

o S8 B R AT IR
[y AN — BFERLS —-

/
E R T T 58
REAE |

R

Bl o~ P B Rz R iTEEs

117



¢ %E%%’ES‘F 5278 % 5P

f— ¢ B G 545 MBS 2 A ks £ (CFU/R)

) o EEE
* &
5 0 kGy 2kGy  4kGy 6kGy
] A B° 146° 0 0 0
M <50 <10 0 4
E/ Ec/ Pa 0 0 0 -
B B 117 <100 <50 0
M 118 0 0 -
E/ Ec/ Pa 0 0 0 -
C B 0 0 0 0
M 0 0 0 -
E/ Ec/ Pa 0 0 0 -
D B 59 0 0 0
M 0 0 0 -
E/ Ec/ Pa 0 0 0 -
E B 0 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -
F B 78 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -
G B <10 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -
H B 136 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -
I B 0 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -
J B 68 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -

CHELA WA 10 B R TR EZ RS
"B F B M REFCE: SN F Ec: %15 Pa:

(Pseudomonas aeruginosa )

Sz EgRGEL T e

C— kA
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Fz P BHo RS54 8 AR 2 A Gd £ (CFU/R)
. i R T
B 0 kGy 2 kGy 4kGy 6kGy 8kGy
v % A? BP 79¢ <30 0 0 0
(3 &) M 0 0 0 0 -
E/Ec/ Pa 0 0 0 - -
B B <100 <10 0 0
M <50 0 0 0
E/ Ec/ Pa 0 0 0 -
C B <100 <10 0 0
M <50 <10 0 0
E/Ec/ Pa 0 0 0 -
D B 0 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 - -
E B 42 16 0 0
- M 0 0 0 0
E/ Ec/ Pa 0 0 - -
v % F B 4.2x10* 316 <30 0 0
(mA) M <30 0 0 0 0
E/Ec/ Pa 0 0 0 - -
G B 192 13 0 0 0
M 118 13 0 0 0
E/ Ec/ Pa 0 0 0 - -
H B 1321 87 0 0 0
M 1585 116 0 0 0
E/ Ec/ Pa 0 0 0 - -
I B 3x10* 371 <10 0 0
M 0 0 0 0 0
E/ Ec/ Pa 0 0 - - -
J B 8704 2065 76 0 0
M 325 <10 0 0 0
E/Ec/ Pa 0 0 0 - -

CHELA WA 10 B R TR EZ RS
"B F B M REFCE: SN F Ec: %15 Pa:

(Pseudomonas aeruginosa )

Sz EgRGEL T e

C— kA
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2 8¢ EH A S S RBHE LA S 5 F(CFU/R)

5 Yo B st W B
£ 0kGy 2kGy 4kGy 6kGy 8kGy 10kGy
e A? BP 5651 <50 0 0 0 0
M 0 0 0 d - -
E/Ec/ Pa 0 0 0 - - -
B B 1095 74 0 0 0 0
M <50 0 0 - - -
E/ Ec/ Pa 0 0 0 - - -
C B 781 211 0 0
M <100 0 0 -
E/ Ec/ Pa 0 0 0 -
D B 234 0 0
M <25 0 0 -
E/ Ec/ Pa 0 0 0 -
E B 93 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 0 -
F B 105 <10 0 0
M 30 0 0
E/ Ec/ Pa 0 0 0 -
G B 14 0 0 0
M 0 0 0 0
E/ Ec/ Pa 0 0 0 -
H B 4986 326 <10 0
M 26 <10 0 0
E/ Ec/ Pa 0 0 0 -
I B 1546 98 12 0
M 29 0 0 0
E/ Ec/ Pa 0 0 - -
3 G- | B 2939 220 72 44 <10 0
M 780 195 0 0 0 0
E/Ec/Pa 610 <10 0 - - -
K B 1480 136 45 0 0 0
M 91 181 0 0 0 0
E/ Ec/ Pa 0 0 0 - - -
K B 1.6x10% 1543 24 <10 0 0
M 92 54 10 0 0 0
E/ Ec/ Pa 0 0 0 - - -
L B 4.6x10* 1.5x10* 3982 730 68 0
M 584 264 <10 0 0 0
E/ Ec/ Pa 0 0 0 0 - -

CHELAUNELI0OBARY R EREZES
"By Ay M ECE: SN E Ect XS Pa BEEE
(Pseudomonas aeruginosa ) © = #ifpla2 Tiaw ¢ — & 2 £
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Zw ¥ BHE TS A8 AR 2R 52 £ (CFU/)

B&E i G

g 0kGy 4kGy O6kGy 8kGy 10kGy 12kGy 16kGy 20kGy

35 A° B° 269° 0 - 0 - 0 0 -

M 769 0 - 0 - 0 - -

E/Ec/Pa 0 0 - 0 - 0 - -

B B 492 0 - 0 - 0 0 -

M 227 <10 - 0 - 0 - -

E/Ec/ Pa 0 0 - 0 - 0 - -

C B 690 <10 - 0 - 0 0 -

M 189 <10 - 0 - 0 - -

E/Ec/ Pa 0 0 - 0 - 0 - -

D B 468 0 - 0 - 0 0 -

M <100 0 - 0 - 0 - -

E/ Ec/ Pa 0 0 - 0 - 0 - -

E B 2528 153 - <50 - 0 0 -

M <100 <10 - 0 - 0 - -

E/ Ec/ Pa 0 0 - - - - - -

F B 0 0 - 0 - 0 0 -

M 462 0 - 0 - 0 - -

E/ Ec/ Pa 0 0 - - - - - -

G B 4970 266 0 0 0 0 0 -

M 1092 <50 0 0 0 0 - -

E 3426 124 0 0 0 0 - -

Ec 4217 0 - - - - - -

Pa 0 0 - - - - - -

H B 47x10* 1220 682 <100 0 0 0 -

M 3684 356 <50 0 0 0 - -

E 3215 0 0 0 0 0 - -

Ec 2511 0 0 - - - , -

Pa 0 0 0 - - - - -

I B 3.9x10° 266 <50 0 0 0 0 -

M 2520 285 <10 0 0 0 - -

E 3320 0 0 0 0 - -

Ec 4217 0 0 - - - - -

Pa 0 0 0 - - - - -

J B 1.8x10°  1.3x10° 53 1.1x10° 1 x10° 1109 182 0

M 3154 242 <50 0 0 0 - -

E 2.8x10" 3.8x10° 1.6 2032 0 0 - -

Ec 3.6x10°  5.3x10* 72%3 0 0 - - -

Pa 1.6x10° 151 0 0 - - - -

CiE A w10 B AR RTER R 2R S

"By A M EFCE S B Eo: < E
a . ¥ %1% ] (Pseudomonas aeruginosa )
EAFREL L6 5 — & A £

’
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37~ ;,_AEE
(kGy)
N B # %P EAARER  SEEH
¢ - . - -
7 ae 7= F e 7= F e R F] s 7 F
T A e P e PR G
v <10? 4 kGy <10*  4kGy 0 - 0 -
e <10>  4kGy <10>  4KkGy 0 - 0 -
(3 7)
5% 10~10  6kGy <10°  4kGy 0 - 0 -
(£F)
b= <10 6kGy <10 4kGy 0 ; 0 -
(2 4)
25 0°~10° 10kGy <10’  6kGy 0 - 0 -
(F 1)
, 10°~10*  12kG 0 - 0 -
§ % Yo0~10t skGy .
10°  20kGy 1°~10" 10kGy  10°  6kGy
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%72 ~PE~PP & $157% b B BRI H p 2 g 1

#4358 (kgflem®) w55 (kef) FEAE (ppm)

Hrmk  BFiR
e W e W e (kef/15mm)  (coim*day) K IR
(kGy) (MD) (TD) (MD) (TD)
0 2914+47.0°  227.5+101  126+0.1 124412 1.9+0.06 1756 33 8.5
PE 10 29314117 21814110 1224008 125003  1.9+0.04 1697 ND° 33
15 2826161 2280469 118005 1194012  1.9+0.03 1831 ND 34
20 2727+115 23374105 1144008 1184007  1.8+0.04 1806 ND 3.8
0 51758204 40774252 173014  1.64+021  2.6+020 1112 ND ND
PP 10 47094321 4015198 1764009  1.73+021  22+0.17 1106 ND ND
15  470.24287 3643+188 176010 1794010  22+0.10 1105 ND ND
20 46444239 37574243  180#021 1774019  23+0.10 1072 ND ND

it B R ‘i_‘éﬁ);'{l%é)iﬂ HragpEEai 10 iﬁf&%&lig@‘_
ND %7 A #RHETE 1 ppm
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%= “PE~PP5 % I AJRi5H 4 2 HunterL.a. b.i&
S5 Treatment L. a. b.
0 kGy 37.18+0.65° -3.89+1.11 -5.10+0.09
PE 10 kGy 36.21+0.98 -3.70+0.27 -5.21+0.23
15 kGy 36.03+0.53 -3.99+0.46 -4.99+0.34
20 kGy 35.941+0.91 -3.35+0.54 -5.37+0.46
0 kGy 16.08+1.32%  -3.14+0.37 -3.49+0.25
PP 10 kGy 16.78+1.03 -3.4140.56 -3.15+0.46
15 kGy 15.75+0.89 -3.7140.47 -3.29+0.43
20 kGy 16.44+0.89 -3.2440.35 -3.10+0.39
CHARIO L S EARGEL TR
FASH AP EREISE S D PR KA T
Dose (kGy) 72 F (%)
1 3 7 14 21 28
(days)
0 0 0 0 0 0 0
0.2 0 0 12 20 80 100
0.4 0 8 28 72 100 -
0.8 0 16 52 100 - ;
1.0 0 24 100 100 - -
1.5 50 92 100 - . ;
2.0 64 100 - . ; -
3.0 100 ) ] _ ) ]
25 BK g 2= 375 100%
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