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Abstract

The purpose of this Sudy was to evauate the feagbility of radiation Serilization
using the isotope ®Co gamma ray on Chinese medicine. Through this research, we
can undersand if the property of Chinese medicine is affected by the radiation.
Further more, we can use this method to provide a Smple and economic way for
conservation and sterilization of herbal medicine.

Twenty herbd medicines were sudied in this Sudy, induding Radix Adragdl,
Rhizoma Atractylodis Macrocephdae, Radix Rehmanniae, Assage, Rhizoma
Dioscorese, Rhizomz Aligmatis, Cortex Moutan, Poria, Fructus Gardeniag, Radix
Bupleuri, Radix Angdlicae Snends, Radix Paeoniae Alba, Herba Menthae, Rhizoma
Zingiberis Recens, Radix Glycyrrhizae, Rhizoma Polygoni Cuspidati, :
Fructus Aurantii Immaturus, Radix Arnebiae Seu Lithospermi, and Rhizoma
Drynariae. We bought these herbal medicines from the same local storeto assurether
properties are about the same. We then divided these medicines into two groups, i.e,
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the derilization group and the controls. After 3 months of sorage, these medicines
were analyzed using the UV-VIS, HPLC, and FTIR.

As a result, we found that nearly dl the medicines were derilized after the
irradiation trestment of 3 kGy. Compounds and functiond groups in these Chinese
medicines were not changed by the irradiation trestment. However, minor changes
were found in the molecular Sructures of some of the medicines before and after the
irradiation.

Keywords Gamma-ray; Sterilization; Chinese medicine
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5-1 - (UV-VIS)

1m
1 5mi
UV-VIS
[22]  UV-VIS
5-2 (HPLC)
(HPLC)
[22-25]

A.
1.Mobilephase CH;CN H,O 13 87
2.Uv 235nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.Injvol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
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B.

1.Mobilephase CHsCN 0.1 HzPO, 155 84.5

2.Uv  240nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.Injvol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
C.
1.Mobilephase CH;CN 0.1 HPO, 34.95
2.Uv  254nm
3.Rate 1.0 m/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.Inj vol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
D.
1.Mobilephase CH;CN H,O 65 35
2.Uv  210nm
3.Rate 1.0ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.Inj vol 20 p |
7.Wash Acetonitrile MQ 70 30
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Rate 0.2 ml/min

Wash overnight

E.

1.Mobilephase CH;CN H,O 45 55
2Uv 210 nm

3.Rate 1.0ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient

6.Inj vol 20 p |

7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min

Wash overnight

F. Paeonol

1.Mobilephase CH;CN 0.1 HPO, 42
2Uv  274nm

3.Rate 1.0 ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient

6.Inj vol 20 p |

7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min

Wash overnight

G.

1.Mobilephase CH;CN 0.1 HzPO, 15
2Uv  230nm

3.Rate 1.0 ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
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6.0njvol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
H. Emodin
1.Mobilephase CH;CN 2% 55 45
2Uv 280 nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.0njvol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
l.
1.Mobile phase
0.15 Methandl CH,CN 1 miHPO,; 1 ml Tricthylamine
998 ml MilliQ 19.5 80.5
2.Uv  254nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.Inj vol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
J.
1.Mobilephase CH;CN H,O 40 60
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2Uv 210 nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.0njvol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
K.
1.Mobilephase CH3;CN H,O 20 80
2Uv 280 nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.0njvol 20 p |
7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min
Wash overnight
L. Pachmose
1.Mobilephase CH;CN H,O A B
A 30 20 10
B 70 80 90
Time 0 10 50
2Uv 254 nm
3.Rate 1.0 ml/min
4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient
6.0njvol 20 p |
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7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min

Wash overnight

M.

1.Mobilephase CH;CN H,O 38 62
2Uv 203 nm

3.Rate 1.0 ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient

6.Inj vol 20 p |

7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min

Wash overnight

N.

1.Mobilephase CH;CN 0.1 H3PO, 20
2.Uv  320nm

3.Rate 1.0ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient

6.Inj vol 20 p |

7.Wash Acetonitrile MQ 70 30
Rate 0.2 ml/min

Wash overnight

0.

1.Mobilephase CH3CN H20 10 90
2Uv 210 nm

3.Rate 1.0 ml/min

4.Column Inertsl ODS-2 4.6x 250 mm

80



5Temp Ambient

6.Inj vol 20 p |

7.Wash Acetonitrile MQ 70 30

Rate 0.2 ml/min

Wash overnight

P.

1.Mobilephase CH;CN H,O 65 35
2Uv 208 nm

3.Rate 1.0ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5.Teh overnight

Q.

1.Mobilephase  CH3CN H20 20 80
2Uv 203 nm

3.Rate 1.0 ml/min

4.Column Inertsl ODS-2 4.6x 250 mm
5Temp Ambient

6.0njvol 20 p |

7.Wash Acetonitrile MQ 70 30

Rate 0.2 ml/min

Wash overnight
5-3 (FT-IR)

HALC
FTIR HALC
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240nm
254nm
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274nm
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2. HPLC

HPLC
HRLC UVv-VvIS
HPLC
(3kGy~9%kGy) HPLC ( ) (
)
( )
15.633 minutes
3kGy
3~4minutes pesk
HPLC ( ) FTIR
( ) « )
233 3233 4383 15.733mimutes
« ) KGy
6kGy 35
minute
6kGy 2~3 minute
3kGy kGy 6.4minute

HPLC
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2.0kGy

1980 FAO/MWHO/IAEA

10kGy
10kGy
HRLC
HPLC
HPRLC
HPRLC
HRLC
LC-MASS
LC-MASS

3. FTIR

H-NMR  CBENMR

FTIR

FTIR
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FTIR

HPLC FTIR
( )
HPLC FTIR
( ) (
) HPLC
FTIR
( ) HPLC
FTIR
6kGy 3Gy
1500~1750cm* HPLC
HPLC
HPLC  FTIR
4.
( )
3KGy
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6kGy
( ) ( ) KGy

KGy
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okGy

HRLC FTIR
6kGy :6kGy 3kGy
:0kGy :6kGy :6kGy :6kGy
HRLC FTIR

6kGy HPLC  FTIR
3KGy

LC-MASS NMR

- 111 -



: " vol:4p30-311978
" vol:4 p30-31 1978
“ " wvol.:1, p41-47, 1978
” ", vol. :1, p36-37, 1980.

N o o~ Wb R

, RSL.-180 :
1978
8. 7 ", vol. :3, p38-41, 1980.
9. 7 ", vol:2, p6-7, 1980.
10. , “Cog C .
,vol:12, p166,1992
1. : , “Cog
, vol9, p31-32,1995
12. : , “X :
vol15, p13-14, 1993
13. , g
, v0l10, p43-44, 1994
14. , g :
vol7, p154-155, 1996
15. - g
, Vol12, p42, 1990
16. ! g
, vol5, p20-23, 1993
17. , g wvol11,
p33-34, 1986

- 112-



18. - 9 ,
vol15, p4l, 1993

19. - g ,
vol13, p55, 1996

20. " & ,vol17, p15-16,1991

21. K g " ,vol17, p15-16,1991

22.D.A. Skoog, D.M. West, “ Principles of Insrumenta Analyss’, p49-156, 1992.

23. : HPLC

24, " Acta
Pharmaceutica Sinica 1992; 27(11):853-857.

25.Li H.,Luo S and Zhou T., “ Studies on in vitro metabolisnt’, Phytothergpy Res
1999, 13(3):236-238.

- 113-



HPLC
BECKMAN system gold 126 solvent module
(Instrument)
D 1
(Detector) etector 166
Inertsii ODS-2  4.6x 250 mm
(Column type)
' i ilicaB Armbi
(Column packing) Sllicaand silica-Based (Column temp.) mbient
CHCN H)0 '
(Mobile phase) ’ ? (Flow rate) L0 mi/min
. 20 p |
(Injection vol.) (Internal standard)
(Dissolving MilliQ (Detector 235 nm
solvent) wavelength)
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2. 1"y 20nh
(Epm)
12100 HALC sde 10%
4. tR 2~3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module

(Instrument)
D 1
(Detector) etector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
. ili ilicaB Ambi
(Column packing) Silicaand silica-Based (Column temp.) mbient
CH3CN 0.1 H3PO4 '
(Mobile phase) (Flow rate) L0 mi/min
o 20 p |
(Injection vol.) (Internal standard)
(Dissolving solvent) MilliQ (Detector waveength) 240 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2. 1™, 20m
(Epm)
3. 12100 HALC sde 10%
4. tR 2~3
5. 99.0%
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HPLC
BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsii ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand slicaBased (Column temp) Ambient
CH3CN 0.1 H3PO4 '
(Mobile phass) (Flow rate) Lo mi/min
- 20 pl
(Injection val.) (Internal standard)
(Dissolving sptvert)| ™ 18 (Detector wavelengit) > ™"
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sde 10%
4. tR 2~-3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector waveength) 210 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module

(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) 10 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvern) V' (Detector wavelengih) -0 ™™
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp.) Ambient
CH3CN 0.1 H3PO4 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) Methanol (Detector waveength) 274 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN 0.1 H3PO4 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) Methanol (Detector waveength) 230 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1Y, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN 2% '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) Methanol (Detector waveength) 280 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module

(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
015 Methanol
CH3CN 1 mIH3PO4 1.0 mifmi
(Mobilephase) | 1ml Tricthylamine 998 (Flow rate) -~ mimin
ml MilliQ

o 20 p |
(Injection vol.) (Internal standard)

. , Methanol 2
(Dissolving solvent) ethano (Detector wavdength) >4 nm
(Retention time) (Flow rate)

HPLC
1. 24
2 1, 20m
(Epm)
1/100 HALC sxde 10%
4. tR 2~3
5. 99.0%
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HPLC
BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsii ODS-2 4.6x 250 mm
(Column type)
(Column packing) Silicaand silica-Based (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) 1.0 ml/min
- 20 pl
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector wavelength) 210 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1Y, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) Methanol (Detector waveength) 280 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector wavelength) 254 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1. 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC
BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsii ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silica-Based (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
- 20 pl
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector waveength) 203 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%

- 126 -



HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing Silicaand silica-Based (Column temp) Ambient
CH3CN 0.1 H3PO4 '
(Mobile phass) (Flow rate) L0 mi/min
- 20 p
(Injection val.) (Internal standard)
(Dissolving solvent) Methanol (Detector wavelength) 320 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) Methanol (Detector waveength) 210 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
- 20 p
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector waveength) 208 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2~-3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
- 20 p
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector waveength) 203 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2~-3
5. 99.0%
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HPLC

BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
CH3CN H20 '
(Mobile phass) (Flow rate) L0 mi/min
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvent) MilliQ (Detector waveength) 205 nm
(Retention time) (Flow rate)
(Purity)
HPLC
1. 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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HPLC
BECKMAN system gold 126 solvent module
(Instrument)
(Detector) Detector 166
Inertsil ODS-2  4.6x 250 mm
(Column type)
(Column packing) Silicaand silicaBased (Column temp) Ambient
(H20:Acid:CH3CN): 0.8 ml/min
(Mobile phase)  |(H20:MeOH:CH3CN) (Flow rate) '
o 20 p |
(Injection val.) (Internal standard)
(Dissolving solvern) V' 1'< (Detector wavelengit)| -0 ™"
(Retention time) (Flow rate)
(Purity)
HPLC
1 24
2 1, 20m
(Em)
3. 12100 HALC sxde 10%
4. tR 2""3
5. 99.0%
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