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*(College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu 610059, China)

ABSTRACT Herein, we established the fingerprint of Ligusticum chuanxiong, and the effects of different “Co-y
irradiation doses on the eight active components of Ligusticum chuanxiong were investigated. A stock solution of the
eight standard reference substances in Ligusticum chuanxiong were analyzed using a SHIMADZU Shim-pack GIST
C18 chromatographic column (250 mm x 4.6 mm, 5 pum). Different doses (3 kGy, 6 kGy, 10 kGy and 15 kGy) of
“Co-y irradiation were used to treat Ligusticum chuanxiong. After these treatments, the fingerprint of Ligusticum
chuanxiong was obtained via liquid chromatography. The similarity was evaluated using the Similarity Evaluation
System for Chromatographic Fingerprint of Traditional Chinese Medicine (2004 A edition), and the results indicated
that the similarity of each component in Ligusticum chuanxiong was >0.988. After irradiation at <10 kGy, the
contents of the eight active components in Ligusticum chuanxiong exhibited no evident differences, and the results
indicated the stability and reliability of the method. Thus, this study provides a theoretical basis and support for the

use of irradiation technology in the quality assurance of Ligusticum chuanxiong and the formulation of irradiation

standards for Ligusticum chuanxiong.

KEYWORDS Ligusticum chuanxiong, ®Co-y irradiation, Active ingredients, Fingerprints
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S4~86) .10 kGy (Ff:- it 4t 5 : ST~S9) 15 kGy (FF fits Jhi
5 :S10~S12) , X B4 FE i 45 S13~815.

DA 5 B AR AL SO RRAH, By )1 2
AR50 g, XD T Rewt 7T b e LR
LR FH “Co-y ST LRER IR AL 2], SR FH Ag,Cr,0, FI&E 1T
HEAT A RIB BR, B S B R AR = A il
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CO X RSV ) 2% o AR 8 s o 11 K
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Nid & RO e, ER BRI, SE)
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1% 613.00 ug/mL. J1| 5 & 980.00 pg/mL. [ £ 2
492.75 pg/mL. ] BLER A K116 500.00 pg/mL. ¥ )1|
= P IE 500.00 pg/mL. 1E T 32K ) 500.00 ug/mL .
B A i 500.00 pg/mL - FK 24 )5 P4 5 825.00 pug/mL,
#%H .

O BER S TR A1 2% o R SRR AN [ IR WAL 771
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i 1.00 go 7E 34 mL A BN — TR IEBE,  HRIX
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ENTIREAST
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it #: : SHIMADZU Shim-pack GIST C18
(250 mmx4.6 mm, 5 pm) , 2. J15-0.5% VK& BR 7K ¥ Wi
NTLENAE, R 1 AT RR RV B, ERE R 10 pL;
% K 285 nm ; A 30 °C 5 Y 1.0 mL/min.
144 FrikgEFR
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THIORWY . BEAC R BRCY A A IR 0T 3 i
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99.99%- 96.11%- 94.05%; #H X} b #E fii Z£ (RSD)
50N 3.01% 2.78% 2.41%. 4.26%. 2.96%.
1.91%. 1.38%. 2.85%, ¥I/NT 5%, W% )52
eI R AT

O NE % B 5 . HERR BRI S 4 K 1.00 g,
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A UEEFR T T AR 45 R Wk 4. ZRJRPR. I E5 R '] RSD % 5l N 2.55%. 0.27%-+ 0.64%. 0.07%-
P ZR IR . Bl BRI AAAA TR . VENI = NER. 1B TR 0.08%- 0.27%-. 0.12% £10.37%, RSD ¥J/NT 3%,
My BEASPIEE . BR 4 UH PN B & A 06 A G e T AR RPN EE R IT.

R1 BEHRRET

Table 1 Gradient elution procedure

18 / min Time Yii# / (mL-min™) Velocity L 1% Acetonitrile  0.5% UKBEIR / % Glacial acetic acid
0.00 1.00 10.0 90.0
15.00 1.00 10.0 90.0
30.00 1.00 20.0 80.0
35.00 1.00 30.0 70.0
40.00 1.00 55.0 45.0
45.00 1.00 55.0 45.0
55.00 1.00 95.0 5.0
60.00 1.00 95.0 5.0
65.00 1.00 10.0 90.0
70.00 1.00 10.0 90.0

R2 BHSLRMETEE

Table 2 Linearity range of each group

/75 Serial 204y HH U [B] / min e FRHL e PEVu R / (ug-mL™
Number Components Peak time Judgment coefficient Linear range

1 243 J5{l2 Chlorogenic acid 11.807~11.920 0.997 83 12.26~61.30

2 I Ligustrazine 14.780~15.093 0.999 70 19.60~98.00

3 Fi[ 2R Ferulic acid 31.520~31.597 0.999 85 9.86~49.28

4 R BEERFAMANE Coniferly ferulate 45.520~45.647 0.999 75 10.00~50.00

5 7 )11 I Senkyunolide 48.820~48.857 0.999 60 100.00~500.00

6 1E T 32K} N-butyl phenol 49.470~49.507 0.999 97 10.00~50.00

7 B A Y IE Ligustilide 51.950~51.967 0.999 99 100.00~500.00

8 K49 N B Levistilide 56.410~56.413 0.999 95 16.50~82.50

R3 hokw MRS AE R

Table 3 Experimental results of spiked recovery rate

Moy {iR73E°3 S EE Bl kR SRR IURE mRE SSREE Al
Components  /(ug'-mL™") /(ug'mL™") /% /(ug'mL™") /(ug'mL™") /% /(ug'mL™") /(ug'mL™") /%
Low concen- Measured con- Rate of ~ Medium con- Measured Rate of High concen- Measured Rate of
tration centration recovery centration concentration recovery tration concentration recovery
NGz 18.36 17.12 9325  147.12 134.48 91.41  588.48 539.63 91.70
Chlorogenic 17.56 95.64 140.70 95.64 564.45 95.92
acid 18.41 100.32 144.13 97.97 547.32 93.01
NI =g 29.40 27.34 9299 23520 217.68 92.55  940.80 854.88 90.87
Ligustrazine 28.70 97.62 225.91 96.05 910.12 96.74
26.65 90.65 227.13 96.57 890.45 94.65
B 2R 14.76 14.30 96.72  118.26 108.43 91.69  473.04 452.76 95.71
Ferulic acid 13.63 92.19 110.86 93.74 430.33 90.97
14.31 96.79 114.08 96.47 447.34 94.57
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Moy {7353 S EE M IR SRR IR Rk SCIREE Al
Components  /(ug'-mL™") /(ug'mL™") /% /(ug'mL™") /(ug'mL™") /% /(ug'mL™") /(ug'mL™") /%
Low concen- Measured con- Rate of ~ Medium con- Measured ~ Rate of High concen- Measured  Rate of

tration centration recovery centration  concentration recovery tration concentration recovery

FIBEERFAN  15.00 13.76 91.73  120.00 123.11 102.59  480.00 452.35 94.24
Coniferly 15.35 102.33 108.97 90.81 471.33 98.19
ferulate 14.70 98.00 117.38 97.82 467.42 97.38
)N AEE 15.00 15.64 10427  120.00 120.61 100.51  480.00 465.12 96.90
Senkyunolide 14.43 96.23 124.10 103.42 475.87 99.14

14.73 98.17 123.36 102.80 470.40 98.00
IETHZEE  15.00 14.95 99.67  120.00 119.37 99.48  480.00 498.81 103.92
N-butyl 15.11 100.73 118.80 99.00 481.50 100.31
phenol 14.64 97.60 117.52 97.93 486.17 101.29
EEA N TR 15.00 14.25 95.00  120.00 117.27 97.73  480.00 460.92 96.03
Ligustilide 14.74 98.27 115.38 96.15 456.12 95.03

14.47 96.47 115.50 96.25 451.39 94.04
BCUIHAEE  24.75 22.75 91.92  198.00 183.39 92.62  792.00 769.23 97.13
Levistilide 23.22 93.82 181.40 91.62 780.69 98.57

23.51 94.99 179.18 90.49 754.86 9531

x4 SHULEYIREEENRER
Table 4 Precision measurement results of 8 compounds (n=6)

Hoyr E RN 2R 3K A HSIK Foix V18 RSD /%
Components First time Second time Third time Fourth time  Fifth time  Sixth time Average value
eIy 0.544 3 0.5302 0.5121 0.513 4 0.5125 0.5142 0.5211 2.55
Chlorogenic acid
JIE g 0.041 0 0.0413 0.0413 0.041 1 0.0412 0.0413 0.0412 0.27
Ligustrazine
R R 1.0153 1.095 2 1.078 5 1.016 1 1.1733 1.1676 1.0910 0.64
Ferulic acid
B 2R B A A 0.0312 0.0312 0.0312 0.0313 0.0312 0.0313 0.0312 0.07
Coniferly ferulate
N E N e 1.323 4 13225 13211 1.3210 1.3214 1.3210 1.3217 0.08
Senkyunolide
BT 22K 0.023 1 0.023 2 0.023 1 0.0232 0.023 1 0.023 2 0.023 2 0.27
N-butyl phenol
AN 44320 44280 44360 44260 44220 44240 44280 0.12
Ligustilide
WK1 U P I 0.1220 0.1218 0.122 6 0.1229 0.121 8 0.122 1 0.1222 0.37
Levistilide

O F2E MRS . W HAR I 8 K 1.00 g,
F2§1.4.2 TGUT 1R 77 92 1] 4 (A it VA0 o G 5 I
10puL, 7% F0h. 2h. 4h. 8h. 12hif4%§1.4.3
T €0 0 2 AR JE AR I 5 o 0 3 % LA U A tof i T A
MAERWNES. SRR )IE. FEER. IR

FAMAE . VENE MBS, IE T HEIEE . SR NS .
K 24 U5 P i % 5 A 06 AH XoF 06 THT AR 1) RSD 43 3 A
2.30%. 2.75%. 0.45%. 2.07%. 0.81%. 2.87%-
0.19%- 2.12%, RSD¥J/NT3%, K IHEEE IR
TE12 h N BA R rfe e .
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x5 SHMLEMRERSR
Table S Stability results of 8 compounds

Hor 0h 2h 4h 8h 12h “EIME RSD /%
Components Average value

ZE IR 0.5612 0.548 7 0.546 6 0.559 6 0.529 7 0.549 2 2.30
Chlorogenic acid

JIE g 0.043 3 0.046 4 0.045 3 0.043 8 0.044 6 0.044 7 2.75
Ligustrazine

R ERPR 1.024 5 1.033 6 1.024 8 1.0252 1.033 0 1.028 2 0.45
Ferulic acid

FIZRRRIAAATE  0.046 5 0.047 8 0.048 1 0.046 5 0.048 7 0.047 5 2.07
Coniferly ferulate

FENE N 1.350 2 1.3297 1.3536 1.3486 1.3327 1.3430 0.81
Senkyunolide

IE T 52K 0.037 4 0.0353 0.038 2 0.036 9 0.037 0 0.037 0 2.87
N-butyl phenol

AN 44310 4.428 0 44310 44107 44282 44258 0.19
Ligustilide

WK1 U P I 0.143 2 0.1458 0.1380 0.140 1 0.140 8 0.1416 2.12
Levistilide

(HOELMHIRK . WIS AR 1.00 g, WK TP BRS04 1 A7 RSD 43 51 A
M 6 FATRES, AT §142T0 R vEHI & 2.21%. 1.86%- 1.72%. 0.92%. 2.89%-. 2.29%-
WA . FEZEWB10 uL, 7E§1.43 A% 0.40%. 1.02% (£6), RSDHEI/NT 3%, K%K
TR, MBRIRRR. NS, B8R, FMEKR  EARGHESN.
PAMAEE . VENE NEE. IE T IEIEMY . B NS .

®o SHLEMERNIER

Table 6 Repetitive results of 8§ compounds

Moy 1 2 3 4 5 6 FIE RSD /%
Components Average value
SRR 0.5215 0.5118 0.546 8 0.529 1 0.523 8 0.5302 0.5272 221
Chlorogenic acid

=g 0.044 6 0.046 0 0.046 5 0.044 3 0.045 5 0.045 8 0.045 5 1.86
Ligustrazine

Rl R 0.993 2 1.028 4 1.036 5 0.995 3 1.008 3 1.0114 1.0122 1.72
Ferulic acid

FIEERAAMARE  0.034 6 0.034 7 0.034 3 0.034 8 0.0352 0.0351 0.034 8 0.92
Coniferly ferulate

FENE A 1.2358 1.269 1 1.3120 13225 1.2889 1.336 8 1.2942 2.89
Senkyunolide

BT 528y 0.028 9 0.028 5 0.029 9 0.030 3 0.029 8 0.029 4 0.029 5 2.29
N-butyl phenol

f NS 4.468 9 4418 1 44347 4.429 6 44238 44354 44351 0.40
Ligustilide

B4 I3 N T 0.1333 0.1317 0.132 4 0.129 7 0.132 8 0.1332 0.1322 1.02
Levistilide
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DA b, X SR B )5 (A U8 7348 3 kGy 6 kGy< 10 kGy
A115 kGy FIMR USRI T # LU BRR €

a00 L 8-Lewstlhd‘e—56.413
300 -
= N
<
g 5
P E
2
82001 4-Coniferly ferulate-45.574
‘6 =
g t 2-Ligustrazine-15.047
L | 3-Ferulic acid-31.573 7-Ligustilide-51963
100 |- ' !
B 5-Senkyunplide-48(847
B 1-Chlorogenic acid-12.613 ' 6-Nibuty! pHenol-49.493
B I A
0 1/\|__ = IL 1 i
-50 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Fig.1 Liquid chromatograms of standard
2 500
B 7-Ligustilide-51.967
2000 |-
2 =
£ 1500
@ B
(&)
2 B
[
8 B
51000 -
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< B
B 5-Senkyunolide-48(857
soor 3-Ferulic acid-31.570 ' \2© 050 R
B : . L) A3 o o
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o) T T S : ‘
-500 [ 1 1 1 1 1 1 1 1 1 1 I 1 I I 1 I 1 1 1 1 1 1 1 1 1 1
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B2 IR A VU i

Fig.2 Liquid chromatograms of irradiated samples
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Table 7 Radiation sample similarity
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Ss11 S12  S13  S14 SI15 R
S1 1.000 0.995 0.996 0.994 0.996 0.997 0.990 0.993 0.993 0.994 0.994 0.995 0.988 0.990 0.993 0.996
S2 0.995 1.000 0.992 0.996 0.997 0.996 0.992 0.995 0.994 0.994 0.994 0.995 0.992 0.992 0.994 0.997
S3 0.996 0.992 1.000 0.995 0.997 0.998 0.995 0.994 0.996 0.996 0.996 0.996 0.991 0.993 0.995 0.997
S4 0.994 0.996 0.995 1.000 0.999 0.999 0.998 0.999 0.999 0.998 0.999 0.998 0.998 0.998 0.999 0.999
S5 0.996 0.997 0.997 0.998 1.000 1.000 0.997 0.998 0.998 0.998 0.998 0.999 0.995 0.996 0.998 0.999
S6 0.997 0.996 0.998 0.999 1.000 1.000 0.996 0.997 0.998 0.998 0.998 0.999 0.994 0.996 0.997 0.999
S7 0.990 0.992 0.995 0.999 0.997 0.996 1.000 0.999 1.000 0.999 0.999 0.998 0.999 1.000 0.999 0.998
S8 0.993 0.995 0.994 0.998 0.998 0.997 0.999 1.000 1.000 1.000 1.000 0.999 0.999 0.999 1.000 0.999
S9 0.993 0.994 0.996 0.999 0.998 0.998 1.000 1.000 1.000 1.000 1.000 0.999 0.998 0.999 1.000 0.999
S10 0.994 0.994 0.996 0.998 0.998 0.998 0.999 1.000 1.000 1.000 1.000 1.000 0.998 0.999 1.000 0.999
S11 0.994 0.994 0.996 0.999 0.998 0.998 0.999 1.000 1.000 1.000 1.000 1.000 0.998 0.999 1.000 0.999
S12°0.995 0.995 0.996 0.998 0.999 0.999 0.998 0.999 0.999 1.000 1.000 1.000 0.996 0.998 0.999 0.999
S13 0988 0.992 0.991 0.998 0.995 0.994 0.999 0.999 0.998 0.998 0.998 0.996 1.000 0.999 0.999 0.997
S14  0.990 0.992 0.993 0.998 0.996 0.996 1.000 0.999 0.999 0.999 0.999 0.998 0.999 1.000 1.000 0.998
S15  0.993 0.994 0.995 0.999 0.998 0.997 0.999 1.000 1.000 1.000 1.000 0.999 0.999 1.000 1.000 0.999
R 0.996 0.997 0.997 0.999 0.999 0.999 0.998 0.999 0.999 0.999 0.999 0.999 0.997 0.998 0.999 1.000
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22 ANE“Co-yHILEFFETERDSENE

A 25 R BUAS R W AL 2 (0 kGy ~ 3 kGy 6 kG-
10 kGy+ 15 kGy) I )11 FE &, BN FIEFREC 40
B 1.00 g $%§1.4.2 50 75 2R AR S W
TE§1.A3 WA 6 T HERE, 19 2IFRACEE . R
SMRIEAS B FE S RE R SRR . NI E R, Pl
. BTERRRAA RN . VRIS e IE T BEK .
BEANES . BCYANES & &, R NKS. FH
SPSS16.0 B A, Uil ¢ A5 36 % 8 BRI S5 4% 5 23 o

HEATLEX, ERIEKI. WEKSOFH, TEARFK
W, IR, BB R R K > )3 P R R
MEEE, WMEHE SRS LR EEER (p>
0.05). ZFJFEME V)15 P BE . BB Fa AT e A B8
A NEETE 3 kGy F16 kGy fFE R ALFE R, S ETLRH
Ak, AR N 10 kKGy I, SEEE . PENE
WlE. FIEERRIA AR N BE A N R S B HE T
F%(p<<0.05). HUILA %1, 7EMCFE(ET 10 kGy
i, NEKERRS EREEZER, (hFEE
LI SN

RS AF“Co-y HEMHHET #H BN & EMES R

Table 8 Results of content determination of various constituents under different “’Co-y radiation dose (mg-g™") (n=3)

G / kGy SRR N5 FOgERR  PUBERRAAAE VE)IIEANE  IETHEIR BEAAEE WCHAN

Absorbed dose Chlorogen- Ligustrazine Ferulic fig Coniferly Senkyunolide My N-butyl Ligustilide P Levisti-
ic acid acid ferulate phenol lide

0 421 0.10 1.82 221 14.47 0.24 27.86 0.23

0 4.07 0.09 1.67 2.02 13.30 0.22 25.65 0.21

0 3.96 0.09 1.62 2.06 13.08 0.21 25.17 0.21

V14 & EESD 4.08+0.12  0.09+0.01 1.70+0.10  2.10+0.10 13.62+0.75  0.22+0.01  26.23+1.43 0.22+0.01

Average content=SD

3 3.55 0.09 1.90 14.20 0.25 26.18 0.21

3 3.64 0.09 2.14 14.04 0.25 25.81 0.21

3 3.89 0.09 2.28 1.72 14.28 0.25 27.87 0.23

P& #+SD 3.6940.18  0.09+0.00  2.10+0.19 1.85+0.12 14.17+012 0.25+£0.00 26.62+1.10 0.22+0.01

Average content=SD

6 4.86 0.14 1.82 2.09 14.11 0.26 27.52 0.21

6 3.69 0.09 1.91 1.90 14.22 0.26 25.92 0.26

6 4.13 0.13 1.97 1.85 14.06 0.29 27.34 0.28

V14 & E+SD 4.23£0.59 0.12+0.03  1.90+0.08 1.95+0.13 14.13£0.08  0.27+0.02  26.93+0.88 0.25+0.04

Average content+SD

10 2.17 0.05 1.11 1.93 7.84 0.15 15.37 0.16

10 3.53 0.08 1.73 1.60 12.89 0.26 24.62 0.25

10 3.37 0.09 1.90 1.23 12.54 0.25 23.59 0.24

S E+SD 3.03£0.74 0.07+0.02  1.58+0.41 1.59+0.35 11.09+2.82  0.2240.06  21.194£5.07 0.22+0.05

Average content£SD

15 3.74 0.09 1.63 2.60 14.37 0.29 26.44 0.27

15 3.87 0.12 1.56 2.06 12.66 0.29 24.00 0.25

15 3.93 0.10 1.87 1.86 13.97 0.28 26.78 0.28

P& E+SD 3.85£0.10 0.11£0.02  1.68+0.16 2.17+0.38 13.67+£0.90  0.29+0.002 25.74+1.52 0.27+0.01

Average content+SD

P E RSP EESD Chrk f 22D 1 H 5 2.

Note: The average content is calculated by the mean value + SD (standard deviation)
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Table 9 Significance probability value of 7 test

(n=3)

%43 Component

AN IR MACR) B F S 2 PR R R AE (n=3)

Probability value of significance under difference absorbed dose

3 kGy 6 kGy 10 kGy 15 kGy
2 J5i % Chlorogenic acid 0.305 0.690 0.014(<0.05) 0.529
JI| &1 Ligustrazine 0.812 0.080 0.172 0.481
BT 2% Ferulic acid 0.053 0.309 0.517 0.929
R BEER KA A TG Coniferly ferulate  0.259 0.478 0.031(<0.05) 0.714
¥ )15 P15 Senkyunolide 0.629 0.655 0.047(<0.05) 0.965
1E T 2K %) N-butyl phenol 0.290 0.079 0.892 0.024(<<0.05)
Ea A S Ligustilide 0.853 0.742 0.035(<<0.05) 0.819
KK 4 - Y T Levistilide 1.000 0.191 1.000 0.062

23 O
R B F) 2 AL 3231 B A% s B i T ALY

HUHERN—ANERMER, REEH—EZ
ANHE A AR SR TEAE N — R LA T TR AL
7715, ReRE XS iR 25402 o AT VER HLATHN
WEFE,  BEE 0T A 2 & R . R PR
faE AT VRAN & — PP VAN AR ) h 2 & )
A RO7E " AR 5R F HPLC B ARTEAN A “Co-y
S 2RISR B R O E e S R AT B 5, AR
B8, Z43kGy. 6kGy. 10 kGy #1 15 kGy W Yt 7
T ACHE S i SIS AR B 575 0.988 LA |, FREUKE
W5 AR AR PR AR G B B ARk, XSRS A
R BN . TS IR R I, KRBT
WARIR AL ER A 40 RIERF, SHR AT AR & e
gEIE TR EESR, REREFMEEE. L5
L LU BEE R, fE3kGy. 6 kGy. 10 kGy 3 Fili
W, 245 KB R B i SO AR RS 2 /)
TGt m . MUl BT A, A R
0 2 2 (R R i TS 2 R A R
232 ARTFUH E RSN G A KRS
#h
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B L ] 24 gt (2020 4F RO ) A DGR RE , 8 FEUK T
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6 kGy~ 10 kGy f1 15 kGy WK IS & 2% 8% )1 2545 0%
ST E. SRR, LRI E A 3 kGy.

6 kGy I}, JIIS AR LR HEEZER, K2R
SEVERSS s AN R T 10 kGy I &) R R 7
NI TS Bl BRI A A R A B A A I 1) & A T
R AFREE ORI, 6 kGy FIE ) “Co-y
BRI R IR R A RO S B . Bk Y BT
KB, 4 Co-y WG AR T BLSE T 5 kGy IF, N
TR ZIE P L EARF AR KRB KRN
ARERABNSERULEFZEER. %L,
AR ) i T AR B T 6 R 245 RO ) [ R AL A
gt SRR ARG

3 &g

IRBER BRI W K TR — AR
FLANEAE N G, 5T A R WSO & 4 22
X E A R & B RS ) 52 M, 8 5T “Co-y
MW VAT 1) B FH G M 2 2 T R &R o AR IR R AE
JIES b 5T OR B r 1) 2 B B )1 5 24 4 i b v
(i E $R AL PR AR AN S 4 . A S50 38 1T 3 kGy.
6 kGy 10 kGy 15 kGy 715 %} ) 1| 25 2 A7 $ H b 2,
SR FH A TR 06 1 5 A5 it A () WA 591 B % B R AL
B3 R0 %% B B & B AT T A AT . ARAE IS AR
FEAN[R] “Co-y W WU & (1) 48 SUIEL U AH 50 #0405 73
M, WA N 3 kGy. 6 kGy i, 125 [ £ %
SRR IRER . BT Ry NI E R, FTEER . B
PR AAROEE . VENE A EE . B AR YRR RK S 03
PR B AR RERML. XA (hZ ORI
REFUETEN RGE (2004A D ) XA [ W Wi 7]
AL AL AT 3 (0 i 0B S 0 AR SUEE OR
WP RS E L) FEATAG, AL R

050303-10



WA A SRS T2 % 2023,41:050303

0.988. [AITERH “Co-y S L HFATHEIRHI, 7E
TRUE R B RCR AT T, KR5S 1S 6 2%
W B E ZE R (p>0.05),

1

AFTMAN A RATER., REEE
(LA &

UREF B LRI

Tk, AEFRXWES; BBELAXIE,

#ATENER,

o ER AT S, DRI AR 24T 6 5

URBEHR®X; 3. BkE 5

AR BRI B R R A UK

RPN
1 B, MO, B R, & R EEEH] 50 )1 2

By B2 AT T (3], 2 2% A, 2021, 46(2): 374-
379. DOI: 10.19540/j.cnki.cjemm.20201022.303.

LIAO Yujiao, AO Mingyue, LI Xing, et al. Study on
effect of different processing methods on chemical
components of Chuanxiong rhizoma[J]. China Journal of
Chinese Materia Medica, 2021, 46(2): 374-379. DOI:
10.19540/j.cnki.cjemm.20201022.303.

X, FRAGEE, A e . ANE 7)1 E UPLC 48 S0 EE B
FE[I]. SEIMEEZG, 2020, 44(11): 1699-1701. DOI: 10.3969/
j-issn.1000-744X.2020.11.006.
LIU Yin, GUO Lunfeng, ZHENG Long. UPLC
fingerprint
different habitats[J]. Guizhou Medical Journal, 2020, 44
(11): 1699-1701. DOI: 10.3969/j. issn. 1000-744X.2020.1
1.006.

TRER, BN, TRl T, S5 I IR R B L & (T
FMAFEEZ, 2019, 39(3): 309-312. DOI: 10.13463/j.cnki.
jlzyy.2019.03.009.

ZHANG Pei, ZHAO Linhua, ZHANG Haiyu, et al.

analysis of Chuanxiong rhizoma from

Exploration about the clinical application and dosage of
the rhizome of Chuanxiong[J]. Jilin Journal of Chinese
Medicine, 2019, 39(3): 309-312. DOI: 10.13463/j. cnki.
jlzyy.2019.03.009.

Ao, RAORE . N E AL By J 25 BRAE R BIE 5058 0t e
[7]. tb 2 2T, 2020, 34(1): 62-64. DOL: 10.16247/j.
cnki.23-1171/tq.20200162.

LI Qian, WU Xiaoke. New progress in research on
chemical constituents and pharmacological action of
Ligusticum chuanxiong Hort[J]. Chemical Engineer,
2020, 34(1): 62-64. DOI: 10.16247/j. cnki. 23-1171/
tq.20200162.

Wang J, Wang L, Zhou H, et al. The isolation, structural

features and biological activities of polysaccharide from

10

11

050303-11

Ligusticum chuanxiong: a review[J]. Carbohydrate
Polymers, 2022, 285: 118971. DOI: 10.1016/j. carbpol.
2021.118971.

Chen L, Hou J A, Deng W, et al. Quality comparison of
traditional Chuanxiong produced in Dujiangyan City and
Sichuan ProvinceC and Chuanxiong from other areas,
based on analysis of volatile oil, total alkaloids and total
ferulic  acid Journal  of
Pharmaceutical Research, 2020, 19(12): 2659-2666. DOI:
10.4314/tjpr.v19i12.26.

FAR Y, SRR, B AR, & Y T 2E RO DA
TER BB Tt JE (7). h B R 25 A R, 2022, 17(2):
145-149. DOI: 10.3969/j.issn.1673-713X.2022.02.008.
WANG Hengfei, HAN Yanxing, JIANG Jiandong, et al.

contents[J].  Tropical

Research progress on antithrombotic effect of effective
components of traditional Chinese medicine[J]. Chinese
Medicinal Biotechnology, 2022, 17(2): 145-149. DOL:
10.3969/j.issn.1673-713X.2022.02.008.

B, IRAE, B2, 45 L HPLC 00 58 AN [R] I 2%
FER )% 10 Al 2 o 895 0], S E 245 )55, 2019,
30(6): 807-812. DOI: 10.6039/j. issn. 1001-0408.2019.
06.17.

YAN Yufen, XU Shuangmei, LIANG Yichuan, et al.
Content determination of 10 kinds of chemical
components in Ligusticum chuanxiong under different
storage conditions by HPLC[J]. China Pharmacy, 2019,
30(6): 807-812. DOI: 10.6039/j. issn. 1001-0408.2019.
06.17.

KRR, 2T, M, AL SRR 1 R 7 GC-
MS BF 52 [I]. 25 51 R, 2017, 8(3): 7-10. DOI: CNKI:
SUN:LCZY.0.2017-03-003.

ZHENG Xiaoxiao, LI Linxi, YU Meli, et al. Research on
the component in volatile oil in Chuanxiong damaged by
worms[J].
Medica, 2017, 8(3): 7-10. DOI: CNKI: SUN: LCZY.
0.2017-03-003.

R, T, IR, 55 BT AR B b b 25 K ARK
KT )], BRI TS AR A T2, 2022, 40(6):
060401. DOT: 10.11889/j.1000-3436.2022-0036.

LIAO Xin, WANG Shi, CAI Yuan, et al. Knowledge

Pharmacy and Clinics of Chinese Materia

graph analysis of current situation and trend in Chinese
medicine sterilization[J]. Journal of Radiation Research
and Radiation Processing, 2022, 40(6): 060401. DOI:
10.11889/5.1000-3436.2022-0036.

B R 2 0 B o . Ok [ 245 M) 2020 47 R AE )
I EEZE(—) A IFAESRE L@ HI[EB/OLY]. (2018-02-



BRUESHAE - )15 45 SURIHE R 37 1% “Co-y i RN HA RO 52

12

13

14

15

16

26) [2023-03-26]. https://www. chp. org. cn/gjyjw/gzwj/
3797 jhtml.

Chinese Pharmacopoeia Commission. Notice on public
solicitation for comments on the draft general principles
of microbiology (—) of the Chinese Pharmacopoeia 2020
Edition[EB/OL]. (2018-02-26) [2023-03-26].
www.chp.org.cn/gjyjw/gzwij/3797 jhtml.

FETK A . “Co-y SRR UK BN AT 2564 A RO 1
M. & 5255, 2022, 24(1): 64-70. DOI: 10.3969/
j.issn.1672-979X.2022.01.014.

https://

CUI Yongwei. Effect of “Co-y radiant sterilization on
effective components in paeconia lactiflora pall[J]. Food
and Drug, 2022, 24(1): 64-70. DOI: 10.3969/j.issn.1672-
979X.2022.01.014.

TROIRAE, R, R, 45 “Co-y S £ I8 K 1 X 3 4
4 A 2k o B R ) (1) A 9 (9], o RE 2%, 2020, 18(9):
1546-1550. DOI: 10.7539/j.issn.1672-2981.2020.09.020.
ZHANG Lejia, LI Liming, SONG Jun, et al. Effect of
“Co- y ray irradiation on the quality of endothelium
corneum raw powder[J]. Central South Pharmacy, 2020,
18(9): 1546-1550. DOI: 10.7539/j.1issn. 1672-2981.2020.
09.020.

RIS, IR, X, 45 IRIE b2 fe s B AL
AR T AT (D). R R - R 2 AR, 2020, 22
(9): 3073-3081. DOI: 10.11842/wst.20191217002.

CAO Yuqing, CHU Yaojuan, LIU Kefeng, et al. Visual
analysis on fingerprint studies of Chinese materia medica
in China[J].
Medicine and Materia Medica-World Science and
Technology, 2020, 22(9): 3073-3081. DOIL: 10.11842/
wst.20191217002.

MR, B R [R] R EE B i SO i e S0
BT[], il Sk KA B 2 B 27 4, 2023, 36(1): 34-39.
DOI: 10.13401/j.cnki.jsumc.2023.01.008.

XIAO Xuexia, CHEN Yicun. High performance liquid

Modernization of Traditional Chinese

chromatography fingerprint of Vitis adstricta Hance from

different origins[J]. Journal of Shantou University
Medical College, 2023, 36(1): 34-39. DOI: 10.13401/j.
cnki.jsumc.2023.01.008.

BEE, W%, R, & I EREURE LA R
g ST R AR 246 o A A ) o 0 N P [0, T SR AR
A EEZBLACAL . 2002, 4(6): 41-45. DOL: 10.3969/5.
issn.1674-3849.2002.06.011.

CAI Baochang, PAN Yang, WANG Tianshan, et al.
Establishment of mutual mode of chromatographic

fingerprint and its application to quality control of

17

18

19

20

21

050303-12

Chuanxiong[J]. Modernization of Traditional Chinese
Medicine and Materia Medica-World Science and
Technology, 2002, 4(6): 41-45. DOI: 10.3969/j.issn.1674-
3849.2002.06.011.

FiERE, A, R, 4 I E O I HPLC FR 8 A
W ST IR A K A A /N e ) 4y M D). TR E 2
5, 2019, 30(8): 1066-1071. DOI: 10.6039/j.issn. 1001-
0408.2019.08.11.

SHI Haipei, BAO Beihua, HUANG Shengliang, et al.
Establishment of HPLC fingerprint, cluster analysis and
PLS-DA of Ligusticum chuanxiong decoction pieces[J].
China Pharmacy, 2019, 30(8): 1066-1071. DOI: 10.6039/
j-issn.1001-0408.2019.08.11.

HR], TR, S0, T HPLC f5 4 MG oI 2
SR 0 N5 ) 5 % BT 9E D). R B2, 2021, 52
(5): 1274-1283. DOI: 10.7501/j. issn. 0253-2670.2021.
05.007.

PEI Ke, NING Yan, CAI Hao, et al. Comparative study
of Chuanxiong rhizoma before and after processing based
on HPLC fingerprints combined with chemical pattern
recognition[J].
2021, 52(5): 1274-1283. DOI: 10.7501/j. issn. 0253-
2670.2021.05.007.

TR R, RAUAT, EAHPE. T 2R S AR B
SR, RiREEZ, 2019, 40(9): 74-77.

ZHANG Yanxin, WU Peiying, WANG Dandan.

Chinese Traditional and Herbal Drugs,

Mathematical statistical methods commonly used in
fingerprints of TCM[J]. Medical &
Pharmaceutical Journal, 2019, 40(9): 74-77.

T, EFE, R, 55 224 RBE IR R B oA KR
T EW]. R 4R, 2022, 36(8): 1579-1588. DOL:
10.11869/j.issn.100-8551.2022.08.1579.

WANG Gang, WANG Dan, HE Yi, ef al. Study on the

Shanghai

decontamination process of decoction pieces of
Ophiopogon japonicus and Rheum palmatum L. by
of Nuclear
Agricultural Sciences, 2022, 36(8): 1579-1588. DOI: 10.
11869/j.issn.100-8551.2022.08.1579.

FLEE, ZM8, AH AR . “Co-y S 2R I KX 25 H R B0k
BOUEIE S A RS A M EEmm [J]. R E 250, 2022, 25(4):
702-708. DOI: 10.19962/j. cnki. issn1008-049X. 2022.0
4.026.

KONG Yao, JIANG Peng, ZHAN Changsen. Effects of

electron beam irradiation[J]. Journal

“Co-y ray irradiation sterilization on the fingerprint and
active ingredients of radixet rhizoma rhei powder[J].
China Pharmacist, 2022, 25(4): 702-708. DOI: 10.19962/



WA A SRS T2 % 2023,41:050303

22

23

j.cnki.issn1008-049X.2022.04.026.

B X 2GR 2 . AR N RN 24 4112020 4R i), 7Y
HFBIM]. Jb 5t b E B2 2R H it 2020: 205.

Chinese Pharmacopoeia Commission. Pharmacopoeia of
the People's Republic of China 2020. Four parts|M].
Beijing: China Medical Science Press, 2020: 205.

B, AN, J50CH, 55 AR TR RIRE S
A 2 IR K B ROR A RO oy 5 B (). 38 R
& 44 7, 2019, 35(12): 115-116. DOIL: 10.16808/j. cnki.
issn1003-7705.2019.12.047.
XU Shuang, PENG Yanmei, SU Wenqiao, et al.

Sterilizing effect of different sterilizing methods on crude

24

050303-13

powder of Tianma Shouwu Tablets and their influence on
the content of effective constituents[J]. Hunan Journal of
Traditional Chinese Medicine, 2019, 35(12): 115-116.
DOI: 10.16808/j.cnki.issn1003-7705.2019.12.047.

F bk . CCo-y I L K B 0T 7N W 2 Vi B Hh 1R S0 S A
B ROR o & R IR [J]. 25943 H 4k &, 2019, 39(9):
1704-1712. DOI: 10.16155/j.0254-1793.2019.09.23.
JIANG Tao. Influence of “Co-y radiation sterilization on
the fingerprint and contents of effective constituents in
Liuwei Anxiao powder[J]. Chinese Journal of
Pharmaceutical Analysis, 2019, 39(9): 1704-1712. DOLI:

10.16155/3.0254-1793.2019.09.23.



