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Establishment of HPLC fingerprint and content determination of differential components in Ligusticum
sinense

GONG Weiwei', LUO Guangming', QIN Qian', ZENG lJinxiang', XU Conglong®, LIU Minggui’, ZHANG
Shouwen'(1. School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China; 2. Jiangxi
Jingde Traditional Chinese Medicine Co., Ltd., Jiangxi Jiujiang 332000, China)

ABSTRACT OBJECTIVE To establish the fingerprints of Ligusticum sinense from different habitats, screen differential
components and determine their contents. METHODS Using Z-ligustilide as reference, HPLC fingerprints of 12 batches of L.
sinense were established by using Similarity Evaluation System of Chromatographic Fingerprints of TCM (2012 edition) ; common
peaks were identified and their similarities were evaluated. Cluster analysis (CA) , principal component analysis (PCA) and
orthogonal partial least squares-discriminant analysis (OPLS-DA) were performed to screen differential components with variable
importance in the projection (VIP)>1 as standard; meanwhile, the contents of above differential components were determined by
the same HPLC method. RESULTS There were 17 common peaks in the fingerprints of 12 batches of L. sinemse, and their
similarities ranged 0.989-1.000. A total of 9 common peaks were identified, i.e. chlorogenic acid (peak 1), ferulic acid (peak 2),
senkyunolide | (peak 7), coniferyl ferulate (peak 9), E-ligustilide (peak 13), senkyunolide A (peak 14), Z-ligustilide (peak
17). CA results showed that 12 batches of L. sinense were divided into 3 categories, S1-S5 (Wuning) were clustered into one
category, S6-S8 (Ruichang) were clustered into one category, S9-S12 (De’an) were clustered into one category; the VIP values
of peaks 2, 13, 14 and 17 (corresponding to ferulic acid, E-ligustilide, senkyunolide A, and Z-ligustilide respectively) were all
greater than 1, respectively. In S1-S5, S6-S8 and S9-S12 samples, the contents of ferulic acid were 0.488-0.533, 0.603-0.658 and
0.415-0.433 mg/g, respectively; senkyunolide A were 1.184-1.295, 1.450-1.588 and 1.307-1.377 mg/g, respectively; E-ligustilide
were 0.118-0.125, 0.130-0.135 and 0.223-0.229 mg/g, respectively; Z-ligustilide were 7.200-7.681, 8.076-8.643 and 4.508-4.996 mg/g,
respectively; the differences between two groups were statisti-
cally significant (P<<0.05). CONCLUSIONS Established

fingerprint is simple and accurate, and can be used for overall
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from different habitats, the contents of the first 3 components in L. sinense from Ruichang are the highest, and the content of

E-ligustilide in samples from De’an is the highest.

KEYWORDS Ligusticum sinense; fingerprint; multivariate statistical analysis; content determination; quality evaluation; HPLC
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K HPLC VA X “2.47 W N A5 4 Fh 22 S 5 43 (B

BUR TE)IES TR A E-BEAS N Z-FEAS VTR ) 1 B i
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2.5.1 gAML [F2.1.175,
2.5.2 IRAXTRRSNE AT A EUERRR )1 N R
A E-FEARNER | Z-FEA Y g 4 R b BE G &0 5, 9%
“2.1.27 TR 7L A A B X BRI A . B R A
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2.5.9 JAEEISCRIEE B AN AR AR (45 S4)6
0y, B3 290.25 g, B HIEHIEI T, ImA C A Y
FI BT BRIR )1 2 IR A E-BA N | Z- B A P g X HE
AR ($22.5.27 B N vA L) , #62.5.37 IR Jr kil
IR AR, T “2.5. 17 T (A% A FHERE D 2 38
SRVETRIBUIF TR IAE g . 250 R, BT2RER ()1
ENER A E-BEA R | Z- A Y R 0 °F- B [ 43
W14 99.92% .98.01% . 100.90% . 99.73% , RSD 43 %I
0.69% .0.26% .1.45% .0.17% (n=6) .

2.5.10 HEMGE  RIBC2 RN, $42.5.37 10
O A A, PR 2.5. 17 T T A R S A A
W7 , T i e 1T FROF 4% SMPR I 1158 % . R Graph-
Pad Prism 9.3.0 FAF X B A T S it 0 B, 4L 1] FL R
FHELR R Jr 225007, K B K Ea=0.05, 25 - L3 5.
FH LA, 12 A5 2504 rh , B BRIR 7 it 24 E 0.4 mg/g LA
L 3N LR R B P HL R 22 R Gt
20 0, H DA B 2R A B (P<<0.05 5 P<<0.01) , i vl
VE bR e 40 s V)15 N BR A B i3 F el s +
1.2 mg/g, 3= A 5 iz s & m M L 22 9
Gt S, H LUK B 2485 B (P<<0.05 87 P<<0.01) ,
i AT A R s M B 53 5 E-BEAS YR 7 it 376 0.1 mg/g
DL PR A 2 5 3 FLAEEe R i 3 v T Ath = b
ARE(P<0.01), it T bR MBSy s B B T AR
YRR Z-HAR N ER R & 54351 8.0.7.0 4.0 mg/g,
PR L4 22 52 19 Ge it 2 8 L (P<<0.01) , it nT 7
PR PERLSY o R i 25 A A TE T OPLS-DA #5
TR 25 5, BTZRER )15 TR A E-FEAS N TR L Z-3E
AR PR EST ATAE Shy s i) o 114 25 SR A

x5 LRHUFSHIAPIMEASHEENEL R (mg/g)

45 PR IS AR A E-SAMNE ZER AR
Sl 0.533 1.266 0.123 7.681
§2 0512 1231 0.125 7610
$3 0.526 1295 0.118 7.569
4 0.489 1251 0.122 7319
S5 0.488 1184 0.118 7200
S6 0.649 1588 0.134 8.596
§7 0.658 1450 0.130 8.076
8 0.603 1462 0.135 8.643
9 0428 1377 0.223 499%
S10 0433 1.345 0.227 4940
St 0415 1375 0.229 4769
S12 0422 1307 0.227 4508
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3.1 REUAFIRIERAXAERE

FERTHITISC I AN 53 325 58 T A [ BGA
F(K 309% HIEE .50 % HT B 70 9% B | R ) %o H B il
Gy RIS, 28 LR R T 2240 B AT i, 70 % HY T H
P B A3 0 B BBURSCAR fe -, L5 At 3R B USR8
2 A B L (P<<0.05) ., [A]INF, A< 38 4H 43 i)
HET ANFHEBOT A (IR 2Ok A $2 0 ) X H AR
BUA3 i RS, 28 AR 3R 7 22 40 B Al i, PR R BT
HOUF B AR B O i B I IS 2 (P>0.05) , 7% &
S SRR R EEENE AR R T A PR
3.2 FENERENEIKAERE

eSS SRR T, B TR S A A DL AL
g3, R 1k TS I, ST 0.1 9% B R I W AR K
L ISR LT Z5-0.1 % BERR VAW PP BE-0.1 % B
VDR ASCR . 25 R BIR 2L 2501 9% W RV T
R SHAH , BT (0 B LR o TR, 45 (i 4 04 T2
o0 B B R B 0, Wk 4B 2 -0.1 % W R 1 VA T
Ao 38 T AR PR A1) 55 - AT DL R I 25 AE 190~800
nm P TR LI, SR R 280 nm B, £5
GG TE R A 15 B 4130, 5 HR W ( Z- 67 PN T ) T
5, W BRI 1 Sk 280 nm.,
3.3 BYEERZSTSHITSHT

12 A 2 I 17 NG 0, ARRUEE PPN 45
R, 12 HE 25 2564 B AR{RLEE 12 1 T 0.980, B 34
HhZSES 2 Ak B A2 22 S 50N, 2 T A R AR
7E 3 M4l CA Fll OPLS-DA Z5 ] 1, S1~S5 (i T 4% = )
BHR—2,S6~S8(Hi B A E ) N —JE, S9~S12(fi%
)R PR 2 32 7 R B 145 i Ak B
o MRS PCA LRGN 43 B T A1, S6~S8 (Hiii B 45 %)
EREVE B, U R T 855 (S1~S5) IR L85
(S9~S12), Al UL, CA PCA .OPLS-DA A JyAS[H] 77 Hi 4%
ELRE I R PP RS S SR
34 ERMMSHIGIERSENES

T2 R HAT B2 e e R 20k R B —F8 R i oy
S LA S BT L 5 (A AR ) ke 22 Al i A 14 [T B
SErP 2 R A EEEAF ST 0] . ABIESYE F OPLS-DA
i H 4> 22 Sk Ay, B BRTBRIR 76 )1 iR A E-3
AR Z-BEAS TR .l e R B, 3 PR A
FES T AR P LA, 22 S G 2R S, PR
HHIX 4 T o3 PTAVE AR i v 1 o0 DA DX 0 AS [ 7= i 4%
Lt IR M B TR AR RS

25 LR AR T AR SRR 2 on g i
S RS AIAT, AT TR M AN AT R
il o BUARER PR PR A L Z-BEAS IR | E-HEAS PO G AT
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