Yearbook of Chinese Medicine and Pharmacy, 24 (5) ,361-394,2006 ¢ %3 FEAE F 248 % Sp

S5 CCMP94-RD-010

o By 3551 R AT ¥ P B R
Bty Bt

¥ hE
HzFE 8 A’ Fizde

W %

AT R LR Y B e B RS 2 B i iF 2R PR SR S
PEYA R BEHEAAR 1 BB E S AR KA SRR
BEFEALE - PRREP Y ERHAP L LR T g K Sy
BN o RSB F R RGBT 0 b FH Y et B4 KA I E
B g HAAL A UP T AR AR FEHRL I RB P
2> AT RS ML E ﬂ%&iﬁg{ﬂ"rﬂ B R A2 R
RO E Rk F2 0 S T E AR o

APRERAN M A RAE A BLTE S FA BT
FHSBE ¢ FHL A FE ] FH R R FHE e FRs
BEIRTRH A T ER T HEBREAGRFENE AL Y Bl gt
FRET ~ S ipadr o T fREBERMMT2ZHBHFAME > 2T F
HERSE2 2R > b FREHE ZIEE > §5oR 5 f"i— <~ B R
FLoohss LRSS 0T o RSHHIE I 5 0~20kGy ©

BEET o AP ERBIRELAEY BHY MR- 5 FHZ T BRI
B2 P B3 PHLE A PRE TR 253 M2 R7E 10
CFU/g> " 10 kGy v itz 2 & F * AL ¥ HE =€ & s 10°~10°
CFU/g» 5 14kGy ¥ 2 2R F - f b ¥ ¢ & f#k s 10°~10° CFU/g~ ¥
+ 8 = f ¥ Flcs 100~10° CFU/g» % 12kGy B o™ 1= 2id F o A4 %
o2 d B R A B k2 FLELT 12KGy 457 % 2 F o H e

‘E\

-361 -



CEEELE R 24P ¥SE

¢ %4t > 12 10kGy 4 R SHH|E T
8 kGy ~ & ﬁu6MﬁW%%ﬂ;%£
Flz g mEERAENFEEFES L0
i Eg];.;ﬂ 0

PEH e KURHEIL > S 3B L 3 EITRCRRSERE N T 6B
ERIBRABRRZEETE I~T 28 BAAZ P B Voaidt 4
£ GRS FHA R ETAPHEL  BHD L HESS T EAE
F32 HPLCRIFH "~ ZP AR - AT 357 RELERREF? B4 f
RSS2~ FrcH 7Y BB RNFFERRET Y EFHRRLE A
2Ry o E2 R ﬂ;wk’u%%ﬁ%ﬁﬁégﬁﬁ%,ﬁgagﬁ

ERTIN

%iﬁﬁoﬁﬁ}ﬁ\@@\@ﬁu
S Rk PRER Y B Gy
~1W(EU@’ll4kGy%hfkﬂi+

/
—‘r a7 "
Z AT o

+J

BMAL D ¢ FH s 4 B AR M p

-362 -



SFHEEA K 2UW B SP

NUMBER:CCMP94-RD-010

Effects of Gamma Irradiation on
M icrobial Decontamination and
Compositions of Chinese Medicine Herbs

F. I. Chou
Nuclear Science and Technology Development Center,

National Tsing Hua University

ABSTRACT

The goal of this research is to determine the optimal conditions for microbial
decontamination of Chinese medicine herbs (CMHs) by using gamma irradiation.
Because CMHs are harvested from different locations, usually CMHs have a wide
diversity in their microbiological quality. Moreover, the microbial growth can
decrease the CMHs quality by decomposing their nutrients or even by producing
microbial toxins in CMHs. The growth of microbes can happen either in the
harvested places or happen by the contamination during transportation or storage.
This quality reduction can decrease the production of therapeutical preparations of
CMHs. In Taiwan, CMHs easily become contaminated and decomposed since the
high humidity and high temperature are the favorable conditions for microorganisms
to grow. Therefore, consumers have been raising their concerns for safety of
CMHs. An effective method to eliminate the contamination of microorganisms
from CMHs is a crucial requirement.

In this project, eight species of CMHs including, Massa Medicata Fermentata,
Forsythiae Fructus, Cordyceps, Zizyphi Spinosi Semen, Curcumae Radix, Atractylodis
Rhizoma, Dendrobii Canlis, Rhizoma Polygonati, were taken for studying the
effects of gamma irradiation on microbial contamination. Gamma irradiation was
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performed in a 30,000 Ci cobalt-60 hot cell at the Nuclear Science and
Technology Development Center, National Tsing Hua University. Specimens were
exposed to various doses of gamma irradiation (0 to 20 kGy) to evaluate the
decontamination efficiency, and the changes in chemical composition.

The results showed an enormous difference among the samples in the
concentration and species of microorganisms, and different batches of the same
materials also presented accentuated differences in the content of microorganisms.
The microbial content of Massa Medicata Fermentata was about 10’ CFU/g and
its decontamination dose was 10 kGy. The microbial content of Cordyceps was
about 10* to 10° CFU/g and its decontamination dose was 14 kGy. The microbial
contents of Zizyphi Spinosi Semen and Atractylodis Rhizoma were 10 to 10°
CFU/g and 10’ to 10* CFU/g, respectively, and both of their decontamination dose
was 2 kGy. The decontamination dose of Dendrobii Herba, Forsythiae Fructus,
Curcumae Radix was 8 kGy, and the Rhizoma Polygonati was 6 kGy. The
sufficient does for inactivating Enterobacteriaceae was 4 kGy.

In this study, we also investigated the microbial contents of CMHs during a
three-month storage at room temperature after gamma irradiation, samples were
put directly onto the culture medium for culture and observation, the results show
that after a 7-day observation, no microorganism grew in the culture medium or on
the medicinal material. Medicinal materials exposed to radiation presented neither
visible alteration in their outward appearance or quality, nor discernible differences in
the contents of their key components or in the HPLC composition diagrams before
and after exposure to gamma irradiation. The conclusions drawn from this
research can serve to the industry as a standard method for the decontamination of
Chinese medicinal materials by gamma irradiation or serve to the government
institutions as a reference to set up regulations related to the decontamination of
Chinese medicine materials by gamma irradiation and the control of the specifications
for the import of Chinese medicinal materials. In addition, the results of this study
can also build up an understanding of the consumers in order to develop a market
for decontaminating Chinese medicinal materials by irradiation, resulting in an
increase of the economic rendering effectiveness of Chinese medicinal materials.

Keywords : Chinese medicinal herbs, gamma-ray sterilization, microorganisms
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S%.  Treatment L. a. b.
0 kGy 26.00+0.47% 11.15+0.76 8.38+0.44
1
10 kGy 25.9440.38 10.09+0.32 7.45+0.23
0 kGy 25.00+0.78 7.6310.43 6.64+0.39
I
12 kGy 24.77+0.59 7.5840.16 6.44+0.40

CHcdpin i w AR THE
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> Mo BE 5 R st 14 kGy BB 5+
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""" Avea  0270:0.010 025740011
i So¥E * PR St 12 kGy B8 5+
5 -Eudesmol I 10.46 10.21
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VI 10.06 10.03
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