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Study on the Application of Electron Beam Sterilization to Powdered Crude Drugs ( [ )
- Sterilization Effect and Analysis of Chemical Components after Irradiation -

SHIN ANDO, TosHIO TaNIYAMA, YouicH! FUKUDA, NIICHIRO KITAGAWA, YOSHIAKI MIRIN
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Crude drug are contaminated with microorganisms such as fungi and bacteria. In order
to reduce the contaminants in the crude drug powders, steam sterilization under high
pressure is widely used. This method, however, causes inactivation of the medicinal
principle and/or deterioration of their appearance. Recently, sterilization by irradiation has
come to be utilized for food and medicinal products. However, it is mostly done with
gamma-rays, and the effects and observations obtained with gamma-ray irradiation are
often extrapolated to those of electronic irradiation. In the present study, we studied the
electron beam sterilization of crude drug powders with microbial contaminants, and
examined the possibility of the use of electron beam sterilization to crude drug powders by
analyzing the effects of radiation on the variety of microorganisms and chemical

components.
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ORBHAKZ 1 mL9 D, 2800~ U MIZ{EL,
VA e A e AU e XKML
20 mLEMZ THRM L%, 31CTHHMIN#
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HPLCIEWZ L 9 2y #r L 7=, B E 254, 350 nm
75 I YMC-ODS A-312, ¢ 6 mmX 150 mm, &)
#9 : CHsCN/H20(70:30), H&¥k : 1.0 ml./min., k& RREBLUER
HigE : 259 nm
. THRAR
c)ginsenosideﬁU)HPLCﬁﬂi/"’ﬁ"”‘/ﬁﬁ'(:- /\D AL LIRS LI-12EORKRAR (%

YUK : :‘/9‘/23%‘15 g’&*ﬁ;ﬁe’&’f’ 60 12y R) IZ20WT, 5, 10 B 20 kGyD 3
HEE S T100 mu"‘“*ut_ %whﬂ:ﬁ?&'lo mL% Table I 17 15 U 85 i B 0 B AL 3 3. ELE AT
BUEBRMWEL, K10 mlimM L. —hz TS %mua_ BT OBZHE(D o)
SEP-PAC 018717A(:1@ Lf* 7k20 ml. ithU 10 51 KGy BAF B = & 4™ & LTS 2
= ‘?f@f‘&?ﬁ’iﬁ%%@ibz .,z.u"'."@m” BRI UISHME 2 b SR S .
HEMZRABBKE L=, ZoORBHAKS ulZ
PLFIWCRTEMT, HPLCEEIZ L 9 454 L 7-.
715 b s YMC-PAC A-612(NHz), ¢ 6mmX 150mm,
BEFE : 0.05 mol/LY o EESRMEI#X /CHCN(18:
82), P : 1.2 mL/min., BHEE : 202 nm

TABLEH : The Number of Fungi after Electron
Beams [rradiation on Powdered Crude
Drugs

Powdered samples non-treatment 10 kGy

d)glycyrrhizin® £ &, flavonoid glycoside

B Y OUPLC Y — v 3 (W v I E) + 7 Cinnamon Bark 1. 2X 102 ND
VY I KKIS gEEEICE Y, 80 vol% McOH 50 m Clove ND ND
LEMA, iR TR, 3EOH & 5 Mtz L Fennel 2.2X10° ND
Teth, APBLTHRELRE, BERHELER®25 Gentian 3. 0X10° ND
mL?50 vol% EtOH%f?J[]i.?”’. “hEl ml& V50 Ginseng ND ND
vol% EtOHT25 mLIZERL, AT L7 1L Glycyrrhiza 4.6X10¢ ND
—(0.45 um) THil L TRENFHK & L7=. Bl Magnolia Bark ND ND
H"%ﬁﬁglycyrrhizin 200 mg#50 vol% EtOHT Peony Root 2. 0X 10 ND
10 mLIZER LEERKE Li-. RBHAK, B Phellodendron Bark — 1.3X10¢ ND
ERIEENEF N 10p L% LLFIZR 9 8444 THPLC Scutellaria Root 1.9X 10¢ ND
B vt Lr. Senna Leaf 8.9 10° ND
#5 A : YMC-PAC AQ-312(0DS) ¢ 6 mmX 150 mm, Swertia Herb L. 5% 10¢ ND

BE)AE : 1 %ag. AcOH/CH:CN (80:20) — (20:80),
linear gradient 45 min., 3 : 1.0 mL/min.,

TABLE I :The Number of Bacteria after Electron Beams Irradiation on Powdered Crude Drugs

powdered samples non—treatment 5 kGy 10 kGy 20 kGy
Cinnamon Bark 1.0X 104 ND ND ND
Clove 4.2X103 ND ND ND
Fennel 5.0X101 3.0X103 4.0X102 ND
Gentian 1.9X10s 2.0X102 ND ND
Ginseng 6.1Xx10° 4.3X 108 2.0X10 ND
Glycyrrhiza 6.2X 104 3.1X102 ND ND
Magnolia Bark ND16) ND ND ND
Peony Root 1.2X102 ND ND ND
Phellodendron Bark 2.3X 10 1. 1X103 ND ND
Scutellaria Root 6.1X104 1.OX102 ND ND
Senna Leaf 1.2X 108 1.8 X103 1.2X 102 ND
Swertia Herb 2.0X 108 4.1 X102 ND ND
(285)
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TABLEIV :Contents of Anethole and Anisaldehyde

Lot A non—treatment 10 kGy 20 kGy
ancthole 1. 56% 1.47 % 1.44 %
anisaldehyde ND 0.06 % 0.06 %

Lot B
anethole 1. 63% 1.58 % 1.58 %
anisaldehyde 0.07% 0.10 % 0.11 %
Estragole Anethole
Ny
Fenchone

y ~Terpinene Anisaldehyde

nou- l \v
treatment Cawphor
b JM_J T R

10 kGy

JLLIJ JLE

RNy

ri-

- e ARt L
NI
0

Fig. 7 : Gaschromatograms of Essential 0il

T
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WL . ldeM_LJ_Aﬂ_J__wﬂgjvk§*,b,‘
I

X .
% 1 16 b 2

in Powdered Fennel

TR El, MAKE TIXEHO B
BLWITD, ROFLERDIBEHEDENAE
DO—2>ThHhd. B FR~NEFHREBHE LA
BAROBREDRIZHOWTILAIER (Fig.2) & B
DTHD, 10 kGy ODBMEFETIZERHL ALET
MERZRD XTI ENTERE. £, BF
RBHREORFARBROBERIIVA X a v KLEFE
B, TR LARNn-T-.

¥ 7=, sennosideE & (HPLC)® DEED /N F —
B RS EITED B o2, Fig 82

5 THD sennoside A, B IHBUC L 54 ﬁfé
Tablelll : Test Results According to JP 13 on Powdered Fennel after Electron Beams Irraditation
specification non-treatment 10 kGy 20 kGy
characteristics color greenish brown not changed not changed
odour characteristic odour not changed not changed
taste characteristic taste not changed not changed
identification method for TLC possitive not changed not changed
(LV 254 nm, dark purple)
ash not more than 10.0 % 8.6 % 8.4 % 8.5%
sulphated ash not more than [.0 % 0.7 % 0.7% 0.7%
essential oil not less than 0.45 wl./50g 0.8 mL 0.8 mL 0.8 mL
Loss on drying 9.8 % 9.2 % 9.1 %
EtOH (50 %)— 28.1 % 28.3 % 28.8 %
souluble extractive
(287)
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Fig.8:Effect of Sterilization on Contents
of Sennoside and Bactcerial Viability
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Fig. 9:HPLC Diagrams of Ginsenoside
in Powdered Ginseng
ginsenoside Rbl(1), ginsenoside Rb2(2), gins-
enoside Re(3), ginsenoside Rd(4),malonyl-gi-
nsenoside Rbl (1M)malonyl-ginsenoside Rb2
(2M), malonyl—-ginsenoside Rc(3M), malonyl-
ginsenoside Rd(4M)

TABLEV :Contents of Glycyrrhizin

non—treatment 10 kGy 20 kGy

Lot A 5.52 % 5.61 % 5.55 %

Lot B 3.75 % 3.62 % 3.69 %

Lot C 5.26 % 5.13 % 5.18 %
F /-, TableVIZ/R L7= X 91220 kGyEL FDEF
BEEZ X Dglyeyrrhizin®d P HPLCIZ THE &

MY EED b, RO ZEL, RFRRYER
DEITELBD NN T-. % Z Tsaponin
¥<flavonoid glycoside3H, phenylpropanoide
KU HOUWT, HPLCHE T/NY — v 387 L7z (Fig.
10). ZOEROWN, flavonoid glycoside P
J Utphenylpropanoide D 3 Hrfs R & Fig. 111
U708, BB X o THT O 57 55 e ad
xhb phcnylpropanoide#ﬂl%)’%fftﬁift A
TENHREND E LB, EOMDEITITD
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Fig. 10:HPLC Diagrams of Phenylpropanoides
in Powdered Glycyrrhiza

isoliquitigenin(1), glycycoumarin (2), glycyrol
(3), glycyrin(4), isoglycyrol (§)
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Fig. 11:Viscosity of Solution(2 %) and
Contents of Berberine of Powdered
Phel lodendron Bark
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TaBLEVI: The Contents of Characteristic Compounds after Electron Beams Irradiation on

Powdered Crude Drugs

powdered samples compounds non—treatment 10 kGy 20 kGy

Cinnamon Bark? cinnamic aldehyde 1.87 % 1.89 % 1.73 %

cinnamic acid 0.096 % 0.117 % 0.102 %
Clove eugenol 8.32 % 8.28 % 8.29 %
Gentianzn gentiopicroside 8.18 % 8.12 % 8.20 %
Magnolia Bark® magnolol .04 % 1.00 % 0.94 %
Peony Roots paconiflorin 2.35 % 2.32 % 2.32 %
Scutellaria Root3 baicalin 14.83 % 15.21 % 15.07 %
Swertia Herb2» swertiamarin 6.11 % 6.65 % 6.32 %
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