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AR IR & 4 (2012 3R D3E S 12 WA H 2540 35 2R AR &3 (HPLC) 38 40 B 4, 350 3 A SF B AT AR 3R 0 AT R £ &
M (CA) £ A HH (PCA) Fo iE AR 32 s = Fe-F) 51 47 (OPLS-DA) , VA £ & T ZM 4% (VIP) > 1 A Ar i s Hra th M R &4
MRS AN F —HPLC E M E Lk 2 7w a0 &%, GR 12FE BH BB E LA 1T A%, 480E 4 0.989~
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AME) M VIPH KT 1. S1~S5.86~S8.S9~S12 4% , #8249 4 5 %1 4 0.488~0.533.,0.603~0.658.,0.415~0.433 mg/g, ¥
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Establishment of HPLC fingerprint and content determination of differential components in Ligusticum
sinense

GONG Weiwei', LUO Guangming', QIN Qian', ZENG Jinxiang', 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. sinense, 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 I (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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LK CA . PCA ,OPLS-DA 1% I 153 &5 5 5L 1A 143
v, 7 126 5 e 245 1A Jo i 1) 2 S P 9 X6 LA 5 1t
FE B E N A IR HEAT 4S5 0 AR VT R 5T 4 o 4
2%,

1 ##E
1.1 FEUEE

ARSI E A0 45 LC-20AT B HPLC X ( H A
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63644-62-2, 2l [ =98% ) 1N 5 I A X BE (HE 5
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12 A 250 0 BIR AT R T B B FE4E Y 3
ANHZ I, 28T B 2 K2R 2 S B A MR S e
Y255 L. sinense Oliv. cv. Chaxiong i AU 25 %
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F1 LRUFEAMHERMKRER

45 g A 5 i A
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2.1 FEZM HPLCIEL EILAYE T

2.1.1 A3E4fE L) Venusil MP Cis(250 mmx4.6 mm,
5 um) N FERE, DL 0.1 % BRI (A) -2 (B) i 8h
AH 34T 6 BE R B (0~10 min, 10% B—15% B; 10~13
min, 15% B; 13~23 min, 15% B—20% B; 23~26 min,
20%B;26~36 min, 20%B—30%B; 36~39 min, 30%B;
39~47 min, 30%B—40%B;47~53 min,40%B—55%B;
53~60 min, 55% B—65% B; 60~75 min, 65% B) ; £ il
WK R 280 nm; i H oM 1.0 mL/min; A3 M 30 °C ; BEAE
3R 10 pL s RSP ] 24 20 min.

2.1.2 JRA RIS A E S AR P ELER (T
JNE WA NS NG T SRR ARG E-HEA IR |
Z-FA IR RS A o, 43 T 10 mLAR i
T 70% H R R ITEZS , BN A B — X BRI A . 40
S AR A% B BRI 28 G o, B TR — 10 mL AR
P, 070 9% WIS E 25, s b3 o0 B e B S
Wk 56.3.42.5.40.5.53.9.33.7.23.1,96.1 pg/mL IR A
Xof FE AR

2.1.3 LA AT A BSR4 0.5 g 4
WRRE , B IEHIE I, N 70% FEE 25 mL, FRE SRR,
R (I)26200 W, 472% 40 kHz) 325 30 min, 508, FRRFR
E B, ] 70 9% WY b A2 el 2k 1Y T i, #5413 000
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r/min 2.0 5 min, B EIEW, 1 0.45 pm FLUEREE L, B
SEUETR , RIAS .

2.1.4 MEmEIKE  BSEHMN (GRS SHMER, %
“2.1.37IUT Jy i A A, PR 2. 117 T A
SR LRI E 6 UK, DL Z-FiAS N g (W TR 43 B 4
by Hom A, R R S IR T A S W AR R
P TR FIAH X TR AR . 25 SR B | A5 AT Wik X O B
(] FF1AF X 04 AT AR ) RSD 24/ T 3.0% (n=6) , KB J ik
K% B AT
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XTI . S5 S, 25 LA A A X (R B (i) R X i
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W5 10 5% HPLC B LA ATA % X S A (P 24 (a5 41
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k5 B E A IG N B L) S, &
Z B IE Mark WEVC L5 , A2 45 %5 HPLC S48 A
TR AR SRS (R) LA 1.
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M RS (2012 i) ), AXTRESE SL R N 2 08 % 12 b 2%
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I, B AR R o o, T A5 (S1~S5) M AH L
40997 ~1.000, Hit 2 4525 (S6~S8) AU AHLLE Ay 0.998~
1.000, 42 45 =5 (S9~S12) [ AH AL 4 0.989~0.991,
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S8 (Fif B 2= ) BN —2, SO~S12 (B2 A5 ) Bl —
25, HIEATIE AN 2R S R i A R B Y 2R
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2.3 FSHEMBIPCA
AHIFSE LA 12 5 2R B 17 A A e iy 246 %o 06 T AR
R, >R SPSS 22.0 ¥, 7Ei#47 KMO \Bartlett’ s K
BRI AE SRR T T PCA , HUE Jr 25 e 2 R L
2, MR, AL T 440 F R, Bty
Tk K A 85.385% (>85% ) , #E/RHT 44 F Mt
T 85.385% [ REARAE ., W T S BRAS [] 77 1 55 5 A
(AR AA T
x2 BAEMRBRER

i IRAFICE R

SHIER Jiiioi o Bbikanhi o SR RS e BT %
I 668 393 39344 668 3934 39344
LA 17/ I Vi 60.060 50 2076 60.060
30023 4 4T 239 1411 41T
4 196 11 85.385 1906 11213 85.385

F PR B R R B5 o B T, 2080 1 A R
FEORA2.8.10.12.13.16 504, Fal s 2 {5 8 F 2
e H 11,1415 1750, 5 3MfE B 32k A 3.4,
6.7 50, ERAr A MEE FERA 1.5.9 5105, W45 H
FRHEATARUEAL AL B, 25 6 bR PR -0 o R A R 80, 19
B R WA SRR G TR S5 (Fo~F) ik

Fi=0.199X,+0.212X,+0.230X, — 0.160X, +0.143.X; +
0.126X,—0.007X:—0.054X,—0.039X,+0.040.X,:+0.075X,,+
0.019X,,—0.239X,:+0.035X,,+0.012X,:—0.015X,,+0.012.X;,
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25 AMERMERSHESENE
K FH HPLC 3% “2.47 5 A5 4 F 2 S i 4y (BT

B RN INER A E-HLAS g Z-BEAR N R ) 1) i
AT E
2.5.1 (B [W42.1.175,
2.5.2 IRAXTHRSNEM AT R BUTERRR )1 N e
A E-TEAR N B | Z-FEAS P g 4 o B A0S i 4%
“2.1.27 T 7 ik A 45— X BRI A . B A4S
B30t BRI A T R, F 2. 1.2 IR vk R A Al
Ay SRR BE A3 B0 1.84.1.96 . 1.68 . 2.98 mg/mL (IR £
Xof RE SRV
2.5.3 MW El R [A92.1.375,
254 BEMRE 2527 W N IR A B A .
“2.5.3"7 5 AR Sl I VRORN 4 X RV TR (T09% B ) , 4%
“2.5.17 WU S AT AR E 10 SRtk ] (RIB ) .
S5 oR BUERIR ) E R A LE-BEAR VR Z-HEAC Y

OB i B Y KT 16, A Mikis i RS,
PR TR IR R AT
2.5.5 LRMTEHEIEE HBU2.5.27 T FRUELER )N
Bk A \E-BEAS NG | Z-FE A N RTR A% B 1% 0.1,0.5,
1.2.5 mL, 433 % F 10 mL 5, in 70% e 25, 7
Fie 25,17 T (03 SRR A2 e SR ET B . AR
B3 JER JE R A AR AR (X)W TRT R R A A (V) 3281 7
ERPEMI, S50 ER 40 43 IR IR VE )5 TR AL
E-HEZAR N | Z- B A% DY PR TR A 0T HE T (o it vk 3 3
5114 0.018.,0.020.,0.017,0.030 mg/mL, % “2.5.2" 5 F J5
RO ) i &, DL 70 9% F R FU R RS, 452,517 0 (4%
SAFHEREDNE , 23 3 LAfE M HE 32 1,10 = 1 3 HAE A I B
FEREBR, 25 LR 4,

R4 ATEIHEREXRRERER

WHEE RER EER

ikl Ly HERRK

(mg/mL) (pg/ml)  (pg/mL)
VTR Y=SRA3IN3 2415 09998 0.018~0920 0.061 024
VENEMREA  Y=768340422272 09997 0.020~0.980 0.151 0.526
EHANE  Y=78305K+13764 0998  0.017~0.840 0.072 0232
ZHEANEE  Y=86235X+23466 09999 0.030~1490 0.107 0412

256 KEHEIRK 25373 N LR AR (G5
S1), 4% “2.5.17 WU (A3 45 1 1% SL A 6 UK, i s U T
o G5 R BTERIR ()1 25 R A (E-BEAS NG |\ Z-3E
A PN T U T AR ) RSD 43 531 R 0.12% . 0.54% . 0.98%
0.42% (n="6) , KW FAHE B RIT -

2.5.7 HEMERE BRI (G5 S16 0,
Fic2.5.37 T Jr ik il g P A R, PR 2.5, 17T T £
TESAFHEREIN A , SR IE TR MR T S it 4
SR BTERIR )1 25 N R A CE-BEAS IR |\ Z-FEAS Y g
S RSD 43514 0.93% . 1.38% . 1.45% 1.12% (n=
6), R EEE IR
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258 FEMHREE  HU2.5.3" I F [Fl— bk S R (Y
SSU), T ER T E 0.2.4.8,12.24 hif$“2.5.17
T 5 A5 A AR, Tl SR TR AR 25 R, B2
2 VRIS TR AL E-TEAS PN TR | Z-BE A PN i 6 1 R
RSD 43424 0.18% .0.17% .0.50% .0.25(n=6) , £ %
HE AR = N CE 24 h N RS T R AT

2.5.9 ARSI BN R RRE AL (45 S4)6
By, B 29 0.25 g, BHIEHIE D, AL & A0
MY PTELER V) Z5 N TR A L E-BEAS NG | Z-BEAS N TR 0T BR
AR (F62.5.27 TR ik L), 4% 2.5.37 T Ty ikl
PR SRV, PR 2,517 TR {635 SRR 2 L i
SRUETH RIS IAE e . 455 W, BT#EIR 7)1
SR A E-FEA NS | Z-EEA R A E XA e g3
14 99.92% 98.01% . 100.90% . 99.73% , RSD 43 51 K
0.69% .0.26% .1.45% .0.17% (n=6).,

2.5.10 FEME AR HEASERE AL #02.5.37 50
O R A, 2.5, 17 I T R S A
WAE I SR W T8 AU H AR 21158 & it o R Graph-
Pad Prism 9.3.0 X% B 46 2047 G2 3143 B, 21 18] LE 35k
PR ZE T 20801, KK #Ea=0.05, 45 L3 5.
5 AHL 12 5B E 25 v, BRI 7 44 7E 0.4 mg/g LA
b 3N LA S i U B R P L 2 R A St
20, H D g B2 s (P<<0.05 8¢ P<<0.01) , i AT
VERAREME A N E R A & e Falidsin 7
1.2 mg/g, 377 M 5 TPz Lo S I LA 2 S
Geitae m S, H LR B 28 75 diem (P<<0.05 8 P<<0.01) ,
B PTAE s SV A 5 E-BEAS N TR 3 F2 276 0.1 mg/g
PLE, P E A 2 57 30 3 FLABLe 5 5 3 v At ™ b
AR (P<0.01), it rTE AR MRS s B B T AR
YR Z-FEAR BRI & 53 )5 T 8.0.7.0 4.0 mg/g,
PP L85 25 S 190 Geit2# 2 L (P<0.01) , it AT
PR PRy R i S5 R A2 UE T OPLS-DA #5
RUR T 25 S, BT BRER )15 N TR A \E-FEA N  Z-38
AR PR XA AT AR Ay i J3T a1 2 Sk A o

x5 LR#FFEHERPLARAINEENEL R (mg/g)

&5 W ISR A ERAAR Z-AR AR
Sl 0.533 1266 0.123 7.681
§2 0.512 1231 0.125 7610
$3 0.526 1.295 0.118 7.569
S4 0.489 1251 0.122 7319
§5 0488 1.184 0.118 7.200
S6 0.649 1588 0.134 8.596
§7 0.658 1450 0.130 8.076
S8 0.603 1.462 0.135 8.643
89 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 iFig
3.1 1RBUARFI IR X AERE

FERTIATISL I o, AL 43 )% 58 T R TR 4R IO
(K 309 B 50 % F I 70 9% I RS ) % H A i
Gy LI, LR 2R 2540 T AT AL, 70 9% HYREXS H
B B I B2 U i Ay, HL5 A i 7 SR BRUROR e
S it E B L (P<<0.05) . [RI, AS A 2H 43 )
AT AN BOT  (RIR PRk R S H08) % B bR
BLA3 T i RS, 28 B TR 207 22 40 BT el i, PR R B
HOF B AR B> 2 B I AN B 2 (P>0.05) , 075 &
SIS E R FENE , ARBFRERR TR R UL
3.2 MENERKIEKHERE

TS SR S R, B TR B A A LRSS AL
43, R B L €0 G R W0 0.1 9% Wi R VS WA Sl K
AL, FEIE 2T ZIE-0.1 % W RV T RN FP8E-0.1 % W IR
VTR DEME SR o 25 R BOR 24 LL 2 E-0.1% B FR VS TR
KT SIAR R, A 3 SR o AR, 4% i e
o0 B8 Y R g, W 4 20 -0.1% B TR 1 A T 3
AH o 38 AT AR R A1) 55 A - AT DL SR I AE 190~800
nm NPT A ATHE R B, 4ok K 280 nm B, %
GGG 1 43 B3 FE B30T, 2 UG (Z-SE A PN R ) i) 1
R, WA B PRGN 1 Ry 280 nm
3.3 BYREERSITEITAH

12 MR E M I 1T A 0 RPN 25 R
BR, 12 LSS 250 AR RLEE 485 F 0.980, UEH 34~
HOASES 2 Ak 22 B R 2 22 SR/ 0N 2 T AR R AR
7E 5 i34l CA Fll OPLS-DA Z5 3T 41, S1~S5 (T 485 )
Bh—2,S6~S8(Hi B4 E ) TN —, S9~S12 (%
)R PR 2 F 32 7 L R B 1) 52 i Ak B
o ARHE PCA ZEA AN 43 il AT, S6~S8 (B B 455 )
MER GV, U R T 4855 (S1~S5) A2 48
(S9~S12). A IL,CA PCA .OPLS-DA A Jy AN [l 77 i 5%
52 I 0 PP T A T AR AR
34 ERMHIHIGIERSENESH

T2 o HAT S 2 R 22 00 R FH B —F8 AR o
S LA S IR 5Tt A A AP ) S 2 ke 4 [ B 0
gy R E ST T 0 . ASSTiE F OPLS-DA
i e 4 A~ 22 SR A3, BB ERIR (7)1 25 IR A L E-
ARG Z- AN B I R, 3 AR
BES T AR P LA, 22 S et eE T S, BRI
AH I 4 43 PTAE R bR a5 2 FH A IX 20 AS [l 7= b ) 2%
SR RN R A TN R RS

Sl TR W N T TR 22 (B W s 7 I A Tve A
SN E D IRARE CAAT, AT T AR S A PN A B
il BAIBLER PR N TR A Z-BEAS NG | E-BEAS P B AT
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B2 52 M AN [R] 7 4 &5 25 0 o1 6 19 25 S Mk Al 4y, LA 3
PR o B VAR B 2S5 ey, E-BAR VR & 5 DA 2
ARSI
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