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Study on the quality evaluation method of the characteristic
traditional Chinese medicine Ligusticum sinense Oliv. cv.

Chaxiong Mss. from Jiangxi Province
WANG Tang — xun'?, ZHANG Guan — sheng'>, YANG Jian — bo’

CHEN Yang'*, HUANG Yu —fang'*, YANG Guang - di**,
XIA Ming —yan'?, WANG Can —jian'*>™ | ZHANG Guo - song'***

b

(1. Jiangxi University of Chinese Medicine, Nanchang 330006, China; 2. National Engineering Research Center of Chinese Medicine Solid
Preparation Manufacturing Technology, Nanchang 330006, China; 3. National Institutes for Food and Drug Control, Beijing 100050, China;
4. Guangxi University of Chinese Medicine, Nanning 530200, China)

Abstract Objective:To establish a method of thin — layer chromatographic identification, HPLC fingerprints and
a method of the content determination of 13 chemical constituents ( chlorogenic acid, caffeic acid, ferulic acid,
senkyunolide I, senkyunolide H, coniferyl ferulate, senkyunolide A, butylphthalide, sedanolide, Z - ligustralac-
tone, butenylylphthalide, levistilide A, and linoleic acid) in Ligusticum sinense Oliv. cv. Chaxiong Mss. and to
provide a basis for the quality control of Ligusticum sinense Oliv. cv. Chaxiong Mss. Methods: Thin — layer chro-
matography was used for the qualitative identification of senkyunolide I, scopoletin, ferulic acid, levistilide A and
Z - ligustilide in Ligusticum sinense Oliv. cv. Chaxiong Mss. using n — hexane, ethyl acetate and acetic acid
(10:5:0.5) as the mobile phase. The separation was carried out on an Acutfex PA — C; column (250 mm x4. 6
mm, 5 wm), with gradient elution of 0. 1% aqueous phosphoric acid solution and acetonitrile at a flow rate of
1 mL - min~". The column temperature was 30 °C, the injection volume was 10 pL, and the detection wave-
lengths were 210 nm and 285 nm. The fingerprints of 54 batches of Ligusticum sinense Oliv. cv. Chaxiong Mss.
were constructed. SPSS and SIMCA software were used for the chemical pattern recognition analysis, and 13
chemical components were determined at the same time. Results: A thin — layer chromatographic method was
established for the identification of senkyunolide I, scopoletin, ferulic acid, levistilide A and Z — ligustilide in
Ligusticum sinense Oliv. cv. Chaxiong Mss. The HPLC fingerprints of Ligusticum sinense Oliv. cv. Chaxiong
Mss. were established, 21 common peaks were found, 13 common peaks were identified, and the similarities of
all batches of the herbs were above 0. 9, except sample S47. The herbs could be roughly divided into four groups
according to the collection time and altitude by clustering analysis. OPLS — DA screened out seven differential
constituents ; peak 17(Z —ligustilide) , peak 13 (senkyunolide A), peak 12 ( coniferyl ferulate) , peak 5 (ferulic
acid) , peak 6, peak 16 (sedanolide) , and peak 2 (chlorogenic acid). A method was established for the determina-
tion of chlorogenic acid, caffeic acid, ferulic acid, senkyunolide I, senkyunolide H, coniferyl ferulate, senkyunol-
ide A, butylphthalide, sedanolide, Z — ligustralactone , butenylylphthalide, levistilide A and linoleic acid in Ligusti-
cum sinense Oliv. cv. Chaxiong Mss. with good linearity, precision, stability, reproducibility, and spiked recover-
ies. And the content ranges of the above — mentioned compounds in the herbs were 0.03 —3.80 mg - g ',
0.004 -0.055mg g, 0.17-0.82mg - g™, 0.08-0.57 mg-g™',0.01 -0.19 mg - g~", 0.04 -=2.51 mg
-g',1.37 -11.64 mg - g7', 0.15-0.58 mg - g7, 0.18 —4.22 mg - g~', 2.69 -9.53 mg - g,
0.15-0.59 mg-g ', 0.07-0.62mg - g ' and 0.31 —6.04 mg - g, respectively. Conclusion: The method
of thin — layer chromatography, HPLC fingerprints, and the determination method of the 13 constituents in

RWEHR L



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(10)

- 1667 -

Ligusticum sinense Oliv. cv. Chaxiong Mss. are simple, accurate and reliable, and can provide a basis for the

evaluation of the quality of Ligusticum sinense Oliv. cv. Chaxiong Mss. .

Keywords: Ligusticum sinense Oliv. cv. Chaxiong Mss. ; thin — layer chromatography ; HPLC ; fingerprints; clus-

ter analysis; principal component analysis; content determination
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®1 HEkRER

Tab.1 Information of sample source

R Hix R a] 213 HiE R
(sample No. ) (habitat) (time) (longitude) (latitude) (altitude)/m
Sl fligz AR A5 1L (Fushan Village , Zougiao Township,De’an County) 2023.7 115°31'11" 29°27'38"  306. 1
2 i3z LARKE % A5 1L (Fushan Village , Zougiao Township ,De’an County) 2023.7 115°31'10" 29°27'3¢”  301.0
S3 iz LARKE £ 457 1L ( Fushan Village , Zougiao Township,De’an County) 2023.7 115°31'10" 29°27'36" 300. 8
4 32 LR % (<111 (Fushan Village , Zougiao Township,De’an County) 2023.7 115318 20°2736"  302.3
S5 RTHEZHEE T (Xiadang Village ,Luxi Township , Wuning County ) 2023.7 115°1224" 29°28'18" 370.1
S6 RTHEZEE 7 (Xiadang Village ,Luxi Township , Wuning County ) 2023.7 115°12'23" 29°28'18" 369.7
S7 BT HLEZAE 278 (Xiadang Village, Luxi Township, Wuning County) 2023.7 115°12'23" 29°28'18"  369.8
S8 KT HAEZEE 774 (Xiadang Village , Luxi Township , Wuning County) 2023.7 115°1224" 29°28'18" 369.5
S9 R HEZEE T (Xiadang Village ,Luxi Township , Wuning County ) 2023.7 115°12'5"  29°28"28" 404. 4
S10 2 R EU 7R (Xiadang Village, Luxi Township, Wuning County ) 2003.7 115°123"  29°28'29"  406.7
sl R B R BEBR ( Beiping Village, Luxi Township , Wuning County) 2023.7 115°1119" 29°28'47"  473.65
si2 e ELERELBR ( Beiping Village, Luxi Township, Wuning County) 2023.7 115°11'16" 29°28'46"  484.7
S13 BT BAEZH AL (Beiping Village,Luxi Township , Wuning County ) 2023.7 115°11'10" 29°28'53” 488.7
si4 A5 BENZHLIFR (Beiping Village, Luxi Township,Wuning County) 2003.7 115°11'19" 20°28'51"  487.4
sis R ELARILB (Beiping Village, Luxi Township, Wuning County) 2003.7 15°11'17" 29°28'48"  480.8
S16 BT BEZE AL F#] (Beiping Village,Luxi Township , Wuning County ) 2023.7 115°1121" 29°28'46" 473.2
S17 T BRI F I (Beiping Village,Luxi Township , Wuning County ) 2023.7 115°11'19" 29°28'47" 468. 4
Si8 R B E LB ( Beiping Village, Luxi Township , Wuning County) 2023.7 115°11'18" 29°28'47" 4816
s19 R BER LR (Beiping Village, Luxi Township , Wuning County) 2003.7 115°11'15" 29°28'46"  490.4
$20 R BRI ( Beiping Village, Luxi Township , Wuning County) 2023.7 115°1045" 29°290"  481.4
S21 T HAEZEIL A (Beiping Village , Luxi Township , Wuning County ) 2023.7 115°1045"  29°29'0" 473.4
2 R EREU LB (Beiping Village, Luxi Township, Wuning County) 2003.7 115°1045" 29°900"  462.3
S23 T HEZE AL (Beiping Village,Luxi Township , Wuning County ) 2023.7 115°1045" 29°29'0" 479.5
24 5 BNZEL LR (Beiping Village, Luxi Township,Wuning County) 2003.7 115°1045" 299291 473.2
925 5 B ARELB ( Beiping Village, Luxi Township, Wuning County) 2003.7 115°1040" 29°29'1" 4786
26 BT BRI F ) (Beiping Village,Luxi Township , Wuning County ) 2023.7 115°10'41"  29°29'0" 473.5
27 R B R BHEHF (Beiping Village, Luxi Township , Wuning County) 2003.7 115°1041"  29°2900" 4747
28 15 £ bk ( Zhangfang Village, Leyuan Township, Ruichang City ) 20237 115735 29°35'10"  478.0
$29 Tt 571 4] % 3K ( Zhangfang Village, Leyuan Township, Ruichang City) 2003.7 115°1041" 29°3048"  470.8
S30 FiE Tl ARl £ 5KE54 (Zhangfang Village , Leyuan Township , Ruichang City) 2023.7 115°1040" 29°30'49” 470.6
31 17 USRI ( Heping Village, Nanyi Township, Ruichang City ) 2023.7 115°1826" 20°30'19"  456.3
S32 B E T RS SRR (Heping Village,Nanyi Township , Ruichang City) 2023.7 115°18°26" 29°30'17"  471.6
33 B E T RS SRR (Heping Village,Nanyi Township , Ruichang City) 2023.7 115°18'34" 29°30'17"  479.6
s34 1 SUHRIPR (Heping Village, Nanyi Township, Ruichang City ) 2003.7 115°1835" 29°30721"  485.4
35 T B AT XU ( Yangduan Village,Nanyi Township, Ruichang City) 2003.7 115°22'9" 29°31’53"  498.1
S36 Fi E T SEEAZ A (Yangduan Village ,Nanyi Township , Ruichang City) 2023.7 115°22'7"  29°31'53" 501. 1
37 T A7 Yangduan Village, Nanyi Township, Ruichang City) 2003.7 115°22'10" 29°31’52"  498.4
38 1 A7 Yangduan Village, Nanyi Township, Ruichang City) 2003.7 115°22'14" 29°31’58"  493.0
39 R BRI 2 Xiadang Village, Luxi Township, Wuning County) 2003.6  115°12'3  29°2829"  406.7
40 BT B2 F ] (Beiping Village,Luxi Township , Wuning County ) 2023.6  115°11'19" 29°28'47" 473. 65
41 1 USRI ( Heping Village, Nanyi Township, Ruichang City ) 2023.6 115°18°26" 20°30'19"  456.3
) s BT SRE Z 3Kk (Zhangfang Village, Leyuan Township, Ruichang City) 2023.6 115°1041” 29°3048"  470.8
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Fz1(%)
P55 o5 i) G i THE
(sample No. ) (habitat ) (time) (longitude) (latitude) (altitude)/m
43 flagz FLARKE £ £ 1L (Fushan Village , Zougiao Township , De’an County) 2023.6 115°31'11" 29°27'38"  306. 1
44 flagz BLARKE £ £ 1L (Fushan Village, Zougiao Township , De’an County) 2023.6 115°31'8"  29°27'36"  302.3
45 T AR 774 (Xiadang Village , Luxi Township, Wuning County) 2023.5 115°12/3"  29°2829"  406.7
S46 g EERHHLFF (Beiping Village, Luxi Township, Wuning County) 2023.5 115°1119" 29°28'47"  473.65
S47 BT RE % kB (Zhangfang Village, Leyuan Township , Ruichang City) 2023.5 115°1041" 29°30'48”  470.8
S48 22 ELARMR % 1L (Fushan Village ,Zougiao Township , De’an County ) 2023.5 115°31'8"  29°27'36" 3023
49 R HEIRET 7R (Xiadang Village, Luxi Township, Wuning County) 2022.7 - - -
S50 gt HLAREHEFE R ( Beiping Village, Luxi Township, Wuning County) 2022.7 - - -
S5l a5z BARKE % H LU (Fushan Village , Zougiao Township, De’an County) 2022.7 - - -
S52  EE7i(Ruichang City) 2022.7 - - -
S53  EhETIHIE-S (Heping Township, Ruichang City) 2021.7 - - -

S54 YLPGYL AR A2k A BR 2N ) (Jiangxi Jiangzhong Prepared Slices of Chinese Crude Drugs Co. ) 2022.5 - - -

2.1.3 2 EEAM 02020 R AR REE
FEI 2 3) PUFE 0502 332 43853, 73 i 2. 1. 27 33
TEENE NER TR RS R P BLRR RS I A R A
AR B ARVERAS 1w, Z — B YRR R VA TR
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L 4

12 3 45 6 7 12 3 4 5 6 7
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3. PRI &L f R 5 (ferulic
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5. FEfh(S54) (sample) 6. BRI IR A X B (levistilide A refer-
7. Z — FA PR B 5 (Z - ligustilide reference

PN g X B8 i ( scopoletin reference substance )

ence substance )
substance )
A.254 nm B.365 nm
E1 #HERaEEE

Fig.1 Thin -layer chromatograms
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Sk By e 3.15.2.13,25.80,19.03.7.04,
78. 38 .405. 83 .32. 69 ,252.75 .421. 12 .25. 69 |17. 27 |
188.42 g - mL ™[RR A X IR LI
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4.6 mm, 5 pum) @ 3% K, DL 0. 1% R K &
(A) = ZJE(B) Ui s A7, 6 B VeI (0 ~ 35 min,
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min,509B ;65 ~ 70 min,50%B—80%B ;70 ~ 80 min,
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min, 1009B) , A E 1.0 mL » min ™', 475 30 C,
HEFERE 10 L, A 4< 210 nm F1 285 nm,
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1. FENE NS 1(senkyunolide 1) 2. ZR %7 NS (scopoletin) -+ 3. P BIER (ferulic acid) 4. BCYITNES A (levistilide A) 5. Z - FEAR NS (Z - ligu-

stilide )

S. IBA X IR & (mixed reference substance) — SI ~ S54. £ ( samples)
A.254 nm B.365 nm

B2 AEH#REGHERGELEE

Fig.2 Thin layer chromatograms of different batches of herbs
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Fig.3 Overlay HPLC fingerprints and reference fingerprint (R) of 54 batches of Ligusticum sinense Oliv. cv. Chaxiong Mss.
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Tab.2 Characteristic values and variance contribution

rates of principal components

S % FEAEE J 2R By 2Tk
( principal (eigen (variance ( cumulative variance

component ) value)  contribution rate)/% contribution rate)/ %
1 7. 404 35.257 35.257
2 5.707 27.176 62.433
3 2.523 12.015 74. 449
4 1. 68 8. 001 82. 449

R3 ERMSERE

Tab.3 Matrix of principal components

= FE 43 (principal component )

(peak No. ) 1 2 3 4
15 0.892 -0.142 -0.106 0. 168
7 0. 819 0.476 -0.054 -0.188
19 0. 806 0. 245 0.209 0. 069
6 0.798 0.502 -0.042 -0.19
13 0.793 -0.02 -0.189 0. 427
11 0.779 0.378 0.378 0. 009
16 0.767 0. 144 -0.285 0. 158
17 0.767 -0. 196 -0.009 0.416

0. 749 0.534 -0.038 -0.268
-0.246 0.907 0.177 0.143
-0.449 0. 833 0.179 0. 155
-0.514 0.78 0.203 0.241

20 -0.025 0.774 0. 335 0.07
3 0.271 0.76 0. 054 -0.172
21 -0.034 0. 651 0. 066 —-0.436
18 -0.611 0. 649 0. 094 0. 359
5 0. 408 -0.379 0.759 0.122
12 0.342 0.278 -0.701 0. 349
10 0.503 -0.341 0. 695 0.221
1 -0.249 -0.271 0. 548 0.339
14 -0.328 0.323 -0.343 0. 605
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8 RAXHERMA(A)FHGR S54(B) K HPLC &

2. WMERER ( caffeic acid)

3. P[RR ( ferulic acid)
7. 7)1 NS A (senkyunolide A)
11. TRSHEEHEL ( butylidenephthalide )

4. VN PTG 1( senkyunolide 1)
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12. WY I S A (levistilide A)
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13. W18 ( linoleic acid)

Fig. 8 HPLC chromatograms of mixed reference substances (A) and sample S54 (B)
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Tab.4 Linear relationship of 13 components

Ji43 ( component )

[8] 5 75 F42 ( regression equation ) r

£RJ5R ( chlorogenic acid) Y'=12 683X +620. 84
WIMERR ( caffeic acid)

P B ( ferulic aci)

) TR 1( senkyunolide T)
)12 P E H( senkyunolide H)
KT 25 B A 175 ( coniferyl ferulate )
)2 g A (senkyunolide A)
IF T 3EZEBE ( butylphthalide )
HTIE PR A (sedanolide )

7 - EA NS (Z - ligustilide )

T 73K BE (butylidenephthalide )
B4 I g A (levistilide A)

T 342 (linoleic acid)

Y =35 086X +245.27

Y =40 560X -13 291

Y =39 237X -7 954.9
Y=21411X-1 290.2
Y =21879X -13 224

Y =8 655.9X -31 619
Y =31761X-13 289

Y =20 053X -53 564

Y =20 151X -71 949

Y =24 892X -6 958.6
Y =18 815X -4 732.9
Y=4951X+17 350

LRI (linear range)/(pg + mL~")

0.999 5 0.13 ~3.15
0.999 5 0.085 ~2.13
0.999 9 1.03 ~25.80
0.999 9 0.76 ~19.03
1. 000 0.28 ~7.04

1. 000 3.14 ~78.38
1. 000 16. 23 ~405. 83
0.999 9 1.31 ~32.69
0.999 9 10. 11 ~252.75
1. 000 16. 84 ~421. 12
0.999 9 1.03 ~25.69
0.999 9 0.69 ~17.27
0.999 9 7.54 ~188. 42
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