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Study of the radiation decontamination
of Chinese medicine herbs and set up the
limited dose by hold the symposium to
Invite people from
Industry-government-university

F. 1. Chou
Nuclear Science and Technology Development Center,
National Tsing Hua University

ABSTRACT

This project is based on the major research focuses (4-3): the
standardization of package and storage of Chinese medicine herbs (CMHSs)
proposed by the Committee on Chinese Medicine and Pharmacy,
Department of Health, Executive Yuan. The microbial growth in Chinese
medicine herbs (CMHs) can damage the nutrient components of CMHs,
decrease the curative effect of CMHs, and even may produce toxic
components, such as mycotoxin. All these evens can cause potential
problems in medical treatment and health care. Because the ingestion of
CMHs has become a popular way to improve health in Taiwan, the quality
control of CMHSs is urgently needed. We held the symposium to invite
people from industry, government, and university in order to set up a
proper operation system for the decontamination of CMHs with the
utilization of gamma irradiation. The aims of this research is to set up the
optimal system for microbial decontamination of CMHs with the use of
gamma irradiation, to standardize the optimal irradiation doses, and to
investigate the feasibility of irradiation for CMHs in large scale.

In this study, five different kinds of CMHs including of Lycium fruit,
Radix Glycyrrhiza, Chinese Angelica, Radix Ginseng, and Radix Astragali
were selected based on their popularity in Taiwan and their import
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guantity. Each one was sampled for 10 times to perform gamma
irradiation with triplicate. After analyzing the chemical components and
level of microbial quantity (aerobic bacteria, enterobacteria, yeasts, and
molds) for each sample, the optimal irradiation dose of each CMH was
determined. The CMHs were irradiated in different irradiators that are
located on National Tsing Hua University and China Biochemistry
Company to compare their results of microbial decontamination. Radix
Glycyrrhiza had the highest total plate count among these five CMHSs and
required 24 kGy to completely decontaminate microbes. The dosage for
decontamination of Chinese Angelica, Radix Ginseng, Radix Astragali,
and Lycium fruit were 6, 10, 12, and 20kGy, separately. For
decontamination for enterobacteria, the dose for Radix Glycyrrhiza was 10
kGy but those for Radix Astragali and Lycium fruit were only 6 and 8 kGy,
separately. After 3 month storage, no microbial growth and no significant
color change were observed on the gamma-irradiation treated CMHSs. The
amount marker component of Chinese Angelica, Ferulic acid and that of
Radix Glycyrrhiza, Glycyrrhizic acid had no significant difference.
Moreover, one marker component of Radix Glycyrrhiza, 183-Glycyrrhetic
acid, increased followed by the increase of irradiation dose. By comparing
the results of National Tsing Hua University and China Biochemistry
Company, the irradiation rate could affect the efficiency of
decontamination for the high radioresistant microbes. Results of this study
provided valuable foundations for the legislation of gamma
decontamination for CMHSs and standard protocols of gamma irradiation.

Keywords : Chinese medicinal herbs, gamma-ray sterilization,
microorganisms
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AT ik BRI R 2 ot R AR B2 M B P RR S L]
(1~2%) - = & 12 0.01 M 2. CuSOy 4 » Fipa &y 4% i ¥ > FléF 4+
Gl R I R F 240 T R AR FEFH D 10°Cy -
= P EHERRY
HHYE W~ A5 w7250 A FHikEEiEr 10
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O BERIIZ A RIPTBFEY o FF oML e F
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e~ k2 P2 FECRIEE AR
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MY P AR L 0 F) BHESSE Y FRE A TRV K
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LRI AR R R A% % VRBGA # % &7 2% p 7 (total
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FH R 045um RSB R TR R Y XS

2.HPLC 4 45 % 12
ip ik = 4 iR 2 & ¢ Glycyrrhizic acid
R +7 ¥ L © YMC Hydrosphere C18 , 4.6 x 250 mm, 5 pm
Rirg gk 1 37°C

Ao 4p -

Time (min)  0.1% Trifluoroacetic acid (%) Methanol (%)
0 60 40
10 50 50
23 45 55
40 40 60
55 35 65
65 20 80
75 0 100
80 0 100

#F o tpiiik ¢ 1.0 ml/min
ﬁ/?]‘zﬁtw : UV 254 nm
AstE 10wl

(= )4 ¥y ¥ =cpe (18B-Glycyrrhetic acid) & 4p k= 4 2 5
e
13-4 384 B s 2 & 14 > 12 20 mesh & 8 & o
WP EHFS 2 Tk %509 (3 L4524 ) ¥ 50ml
B g o e 7097 5 25ml R 3 o 22 40C T A it
B 15 A 45 0 v 58 ~ 10000rpm T e 10 A 4B 0 e 15
Bt Fie 2 50 ml =z B ALY o kg4 » 7097 fiF 25 ml
A3 40 CT AR /Pl»)a_f 15 & 4a i e > B b 7 FRi
2 TEAY o #50ml TEALY Z MOk TE IR -
B~ Sep-Pak® Cartridge(Waters) 2 6ml @ g% 7% it > % 12 6 ml RO
kL g Cartridge » 4c » o it B & 2_ % 5% @ 2 22 Cartridge
# C18-silica-basesd =t 4 #x ¥to4c » 5ml 70 % ¥ fE i+ & %
BH 6 Ax i —'»'E‘F’ MR RREEFEY TF D 2ml {8
" 0A4Sum B S TR Bl T H E AR I E R EB R -
2.HPLC 4 #5 i %
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ip = A R 2 2 0 18B-Glycyrrhetic acid
R 47 ¥ 4L Cosmosil 5C18-MS-I, 4.6 x 250 mm, 5 um
kAt E 4B R 1 37°C

#% B AR
Time (min) *H,0 pH 3.0 (%) Methanol (%)
0 50 50
10 30 70
20 23 77
30 19 81
60 19 81
70 0 100
80 0 100
* H,0 pH 3.0 : H,0 12 Phosphoric acis(85%):# %% pH 3.0
#F o tpiiik ¢ 1.0 ml/min
*ﬁ‘/ﬁlyﬁtw : UV 254 nm
A EEE 125 ul
(=) ¥ ¥ ¥ ¥ 241V (Astragaloside IV) 5 dp 5+ & W02
TG

k4
LB § 2 8 H B B4R S 12 20 mesh & 18 6 o §=
B 1.0 g o 5 40 100 ml RS > 4o x T FEA R
10ml > Ff-R 4o A ﬂ’gﬁleffb won 1) pF o BFiLprisan g
# 10000rpm = Ao 10 & 45> s {8 P~ 1 J Fi 3 20ml =
%ﬁi“ o JTIK P 4v ~ A0ml e FiA R o woom 1] PE S A
S Pk R a2 RALY o £ R INH A S
#-20ml TR ALY 2k R T 2 A 2 0.45um
RS TR R AE TR IV RS A 2 R
2.HPLC 4 45 i
iptk= & 2 & ¢ Astragaloside IV
R +7 ¥ 1L : BDS Hypersil C18, 4.6 x 250 mm, 5 um
R 458 g R 1 37C
o 4p -
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Time (min) 0.1% H3PO4(%) Acetonitrile (%)

0 90 10
20 70 30
40 60 40
60 40 60
70 0 100

#Faetp ik - 1.0 ml/min
¥ Bk £ - UV 203 nm
st E 1 25pl o

(m)gjﬁf—; v fe#ié (Ferulic acid) é#gfﬂqw}(”@)‘ kRl
&Rﬁi*‘*ﬁ”%nfﬁﬁ#ﬁw‘n%w » 12 20 mesh & 4 i

G o M ATFEENE 6 (S 2 ik x 109 (3E£4PH%) &
%+ 30 mlﬁﬁm’g Poodex 70% 7 B 8 ml R 3 o 3 407C
TR AR 1544 0 >3 E ~ 10000rpm T g 10
kB o fEB b Fie D 20ml R B FLP o ST 4
70%?m8ml ;3 »40CT MR FART 15~ 4is 8
o Bl FR D ik RRALY o %20 ml LB 2
ke Kk T E T AR 0.45um g BB g fe TR TR 4
fo}Ip*ﬁg\'A 2tk SRR e

2.HPLC & #71i% i¢

ia = 4 12 5 Ferulic acid

& 47 ¢ 1= : BDS Hypersil C18, 4.6 x 250 mm, 5 um
Rtrg g R - 37C

AP
Time (min) 0.1% H3PO4(%)  Acetonitrile (%)
0 95 5
10 92 8
50 80 20
60 60 40
70 0 100

#Fd4poniE - 1.0 ml/min
¥ PR £ 1322 nm
25t E 110 pl
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EESRE UE RN SR S RS R R R e
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R A RLA G A A R 2 TRREE 2 BRRERE R
P ART O PRREFEAFREEHE R EALG R 135
TRFEEMA 4 T PR E RSS2 A
FF Ao SR FEARHMEIRMLERE I PRGSO 2
4%%ﬁﬁﬁﬂ%pﬁ&ﬂﬁﬁﬁ%mﬁiﬁa’%“%%;g
s B § s i FE9 10°~10° CFU/g ki ¢ £ 9 5 101
~10° CFUlg » ¥ 5/c 4 kGy BB ottsmcs 2 A58 %1+ 10
CFU/g > @ 6 kGy Pestis e 3ot = 2 ) « Bl- 4 7 § fFH &
AEPRHERCEAPCATaEAA IS 2 253 2%
Bm AGRM2Z REFBREKFAS B 3V - #XFHFAL
B2 T AKGy ~BKGY BT 1SE 2 4 2 X (52 A Fdp > 7 A
SRS EY 2 A FPRERS P OKGY BRES RS 2
PREREHRELLCRE- BRI FPT AR 2R

LR AR A SR ARES N AT 0 AR S
W2 AR 4G 28R F A B E#N) 10°~10° CFUIg #§ fF %
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