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Establishment of the fingerprint of Cnidium monnieri and a method for the content determination of 4
kinds of coumarins

PAN Xiaojun, LYU Weisheng, YANG Wenhui, LUO Yuqin, LIANG Yueyi, WEI Mei, SUN Dongmei,
CHEN Xiangdong, HUO Wenjie, LI Zhenyu (Guangdong Provincial Enterprise Key Laboratory of Traditional
Chinese Medicine Formula Granule, Guangdong Foshan 528244, China)

ABSTRACT OBJECTIVE To establish the fingerprint of Cnidium monnieri and a method for the content determination of 4
kinds of coumarins. METHODS Ultra-high performance liquid chromatography (UPLC) method was adopted to establish the
fingerprints of 21 batches of C. monnieri; their similarities were evaluated with Similarity Evaluation System of TCM
Chromatographic Fingerprint (2012 edition) ; common peaks were identification by comparison with reference substance. Using 10
common peak areas as variables, cluster analysis was performed for 21 batches of C. monnieri by the method of between groups.
The relative correction factors of xanthotoxin, bergapten and imperatorin were calculated by the same UPLC method with osthole
as the internal reference. The contents of them were calculated by quantitative analysis of multi-components by single marker
(QAMS), and compared with the results of external standard method. RESULTS Totally 10 common peaks were identified in the
fingerprints of 21 batches of C. monnieri; the similarities ranged from 0.997 to 1.000. Peak 4 was identified as xanthotoxin, peak 8
as bergapten, peak 9 as imperatorin and peak 10 as osthole. A total of 21 batches of samples were divided into 3 categories, of
which S7 was clustered into one category, S14 was clustered into one category, and the other 19 batches were clustered into one
category. The relative deviations of the contents of xanthotoxin, bergapten and imperatorin determined by QAMS and external
standard method were in the range of 0.88% -1.07% , 2.22% -2.29% , 0.67% -2.93% , respectively. CONCLUSIONS UPLC
fingerprint of C. monnieri is successfully established, and QAMS method for content determination of 4 coumarins is also established.
KEYWORDS  Cnidium monnieri; ultra-high performance liquid chromatography; fingerprint; coumarins; quantitative analysis of
multi-components by single marker
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ROBAR L REvE S T B, 7 21 i IR 125 6 i 45 8 &
1%, AT U T M R G R b, G — 21T
2o, LUE WL G e R+ 25 NS0, (RIS e IR+
25T IR AEAREE R RRATIA R A & i, BAEN
PRI IR 20 BT in s i 5% |
1 w8
L1 FEUE

AHIGE T FH B AL FE H-Class B #5200 A €2
TEAY (& [E Waters 2 7] ) , Vanquish %8 =5 508 AH (63542
( Z£ [# Thermo Fisher Scientific 2 ) ) , 1290 %8 & %50 &
AT (3 [E Agilent 23 F] ) , ME204E B 5 43 2 — K
- XP26 BV T 3 2 — RV MR- R 2 (h ED A TR
75 F) ], HWS-28 U H G R K i 4 (il —TE R AU
HRRAF)E.
1.2 FEHBSRAF

AEHUEE 2% R (35 17111503, 468 98% ) b T
R PTG X R o (HEE 17120501, 463 98 % ) 410 [ % 5 3
FETE A W) HOR G B w5 BT 5 2 % B (dit 5
110826-201616, 4 & 99.6% ) ¢ IR T 25 X IR 5 (4L 5
110822-201710, 4l & 99.5% ) ¥ F H [ £ 24 A a2
WFFEBE s S50 2B (b)) | FE I (oHirali ) 35900 [ 75 P
BHE A R &l 5 ROAH F I BER 3%9%, K RStk

21 e R T-25 B4 430 R4 A 3R EIVT R LR TS
WAL R e VLA, 28 7R — D7 il 25 BR A wl B 4T
HRZG I RE , Y A TE B I K C. monnieri(L.)Cuss.
()T J AR S, L A5 S LR 1.

F1 21t K FHAMFHER

b %7 [ E ] 5 [

sl G1706141 THARMG || s12 GITI2G A

) 1706142 IHBRAT || 13 GITIIS0 TR g

3 1706143 TRARNT || Si4 GITI2ISS AR

s4 GI712145 AR || S15 GITI2IE0 AR

S5 GI712148 LHEHHT || Sl6 GITI2151  WLAE A

s6 GI712149 RGN || s GITIISY  WHLAEE

§7 GI712152 WG HE | S8 GITI2I6  HHBHEE

S8 GIT12157 WG HEN | s19 G049 BRTAW/REN
59 1712161 WZREHE || s20 G204600  BTAWRE
S10 GIT12147 WZRBEM || 21 G2104601  ERITAR/RE
sl GI712159 RN

2 FiEEHR
2.1 fiEEH

K H H-Class #4855 808 AR 3542, L YMC Trait
Cis(2.1 mmx100 mm, 1.9 um) A&, LIFEE(A)-7/K
(B) J 3 S AHIEA 746 BE VR (0~ 15 min, 39% A—40% A;
15~20 min, 40% A—45% A ; 20~25 min, 45% A—60%A;
25~30 min, 60% A—80% A ; 30~34 min,80% A) ; i ¥ K
0.20 mL/min; £ k7 30 °C 5 45 SC L% A6 I % 1 Sk 310
nm, & TR A 248 nm; FFE R 1 pl.
2.2 BRHEIE
2.2.1 JRAEX IS AGE R A BIBAEEE R T
R PN BRRTEA 2 g PR 7 2800 R S 3 o RS SRR,
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FH T g 1 mL 3 AEAEE 2R 10 pg HRTFA PIBR 5 ng JBX
AIBHE 35 ng ME R T2 35 ug FTR A% BRI

2.2.2 PERSER SIS PO IR T2k (i =5
i, T 290.3 g KB R, B HIEHIE I K% A
80% M 20 mL, % 2 , FR e o it , 8 75 (D36 300 W, il
250 kHz) Zb 3 30 min, i , PR PR E i, H 80% H
P K Va2 A, BT, 0.22 pom AR FL I AR 5, B
SRUEW, INFS .

2.3 IEQEIEHIEL

2.3.1 KHEIRE  BICIRT 2 (4T S8) ik it 1%
W, 2.1 R A SR 3% SRR A2 6 IR, LA IR ¥
RGNS IR 10345 AT W P AF G £ B B [ R %o 06 T
TR G55 10 AN WA A X 4% B I 17 R0 Xof s 1o FR )
RSD 435114 0.05% ~0.25% .0.08% ~0.61% (n=6) , ¥
INTF3.0% , FIZ T PGS AT

2.3.2 BEAEVERE  BURHCREE IR T 256 8 oK (s
S8)6 1y, 43 4% “2.2.27 TR Jr % il £ sk A VA L, %
“217I N A F RN E , AR TR I A S I I
A LA WA A AR T O B B (B FIAR XTI AR, 255, 104>
A 0 A X R B4 B R] R RH X 04 TET R RSD 43 B A
0.08% ~0.36% .0.23% ~2.35% (n=6) , /N F 3.0% ,
FRINZOT L EE R

233 RoEtERE  BUIRT2586 (405 S8) it il i i
W, BRI T 0.2.4.6.8.10, 12 h 442,17 35
T EGE SRR E |, LU R T K I S I A
A U ()RR X5 B s T AR X DG T AR, 508, 10 d LA i
AH X B4 B[R] 1A X 0 1T B RSD 43 93 24 0.05% ~
0.36% .0.27% ~1.58% (n=7) , ¥/NF 3.0% , 156 WA iR,
AR RE SR R R 12 hiNFa et AT

2.3.4  FRERIE R KARRUE TR 21 fbdg R T
MR AR #2.2.27 T kil A Hhi S L 2.1
T i 2 AR AR A3 M7 il S . RO 25 0%
Fe L EE AL PEM 2R 58 (2012 ) ), L S8 KRSk 3
SR TR B I RS A E M4 DTS . 2558 B, 21 it
RF 2kt ki g 10 F I (K- 1), RISEY
Bk A g R T 25 b e BR S s R (| 2) o R 2
o e SR AR LR TN R 8 (2012 [ )iT5 21 it ie
PRF 25 M 46 SRS 5 0 B PE SRS AR LR . 4558
7, 21 AR i P R 2B RE B (455 ST R STABRA) 1
AR E AL T 0.999, PELH 2.

2.3.5 JLHEERMFEIN AR SCER3], 78 5 IR A IR
CTRIZIN R , DI 3) ot e [T st &85 € 5 06 ) 252 /i i
FeIEXT 10 A W T THE N JEFRIN T 4 I, R
A NAEMUEEZE (0 8 I T I TR L1 9 SRR T HA 2 LI 10

HMERFE
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Fit)  Fe 2.1 gk A R R A, T SR 1] (D5,
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2.5.2 ERMECREE  RBFRBAEHE 24 I 0.745
mg 1 F #H P TR X B8 5 2.838 mg . BRCET B R X IR
7.771 mg  WE PR 200 IR 5 35.594 mg, & T 20 mL
H I S A I A 2 AR TR A X BRI A . R
AR A X A A 5.2.1.0.4.0.2 mL, 53 &
F20 mL B 0 R 20 B A, RIS R AU E Y
TRA XN RE S o RS 25 W I AR TR A X B I 28 T e
BN FE TR A0 ST, 42 2. 17 T g Sk PR alh AR
M5E e TR, LA (1) AR AR ) B
WS (x, ng/mL) Rl AL bR il b v il 2%, Fr A5 el 7
R MEE RN 3 R

R3 UMBEZAMESHEEREAERLMEERE

R I r AR, pg/mL
TEE y=30.256 0x—1.986 2 09999 0.365~36.505
HFfi e y=21.026 0x—5.4379 0.9999 1.391~139.062
WGIEIES y=47.784 6x—157.503 1 09998 3.870~386.99%
WIRTFE =535 9r—8.8426 10000 17.708~1770.802

2.5.3 KWK BUU2.2.17 TR RS X A A OE
2R g SR SRR A 6 UK, 0 SR UG T
Bl S5 BN AEREE R T PR BRETE 28 A R
2 0% TR FH A9 RSD 435Il R 0.83% . 1.41% . 0.12% .
0.24% (n="6) , RIULZHE % B R 1T

254 HEMRKE  BUEHCKEE IR T 298 B oK (i 5
S8) 6 1y, 43 44 “2.2.27 TR Jr il A& ik A S L F
“2NVT AR E 0 s T RO A MR T
B, S5 EIR AEEE R T IR BRATE R
I R 7R % & 19 RSD 439l 2 0.50% . 0.71% .0.55% .
0.74% (n="6) , KHZ L EE R I

255 FEtEiE  BUEIR T 20 (a5 S8) ik i 4
WIE B, e T FCE 0.2.4.6.8 12 hisf 2,17 5
TSR E e SR A . S5 R TENEE
R T IR KRR 2 AN R R g R RSD 43
4 0.38% .0.49% .0.69% .0.28% (n=6) , 7 WAL i
VWAL S IR PR 12 h N ETE R AT

2.5.6  JIAEFISCRIALS B S0 5 R R T 245 6 K
K (G S8) £ 0.15 g KB PR , Fihe ity 1 4 FP AR 3 2 01
H90.5. 1. Lo FF I ALEMEEZ T B BRATEH R |
I PR 28 A TR B % B R (I 1 ik [] “2.5.2733) |,
T T M AT 3405 o F“2.2.27 R 5 vk il A B
VWL, #4217 I T B i A R AR I A2 , 1 SR e 1T AR T

TR INFE i 25 R LR 4, SR BN fEMEEER .
b A PSR RRHTEA 2 e PR 28 A [m i 4 51
100.26% ~107.45% . 101.47% ~106.01% . 98.42% ~
103.11% .98.44% ~103.11% ,RSD ¥/NT3.0% (n=9),
FERHIZ T B R B R

2.5.7 MXHZIERFRHE DEIR TR NNSY, i
TR AL 5 5 NS E T (fon) < fom=
Slfo=(Wx A (WaxAi) o P, A NS PG RTF,
W RN SRR R Ao m 4150 RO TR R, WA m
A R EEY, MR “2.5.27 I Mk ¢ R g
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R4 EWBERZ4MESH MK R ER

RS EHEmg IAR/mg WEE/mg AREREER/%C FEHHREREE % RSD/%
HHEEZ 00751 00383 01135 100.26 105.29 206
00751 00383 0.1162 10731
00761 00383 0.1159 103.92
00761 00765 0.1574 10627
00753 00765 01562 105.75
00765 00765 0.1587 10745
00757 0.1148 0.1974 106.01
00771 0.1148 0.198 1 105.40
00761 01148 01969 10523
WFEMNE 01734 00882 02669 106.01 103.58 1.65
01734 0.0882 02648 103.63
01756 0.0882 02655 101.93
01756 01765 03621 105.67
01738 01765 03540 102,10
0.1766 01765 03625 105.33
0.1748 02647 04479 103.17
01780 02647 04466 10147
01756 02647 04479 102.87
WHIHZE 06628 03360 09987 99.97 100.16 143
06628 03360 09937 9848
06708 03360 1.0015 9842
06708 06719 13636 103.11
06641 06719 13328 99.52
06748 06719 13518 100.76
06681  1.0079 1,685 0 100.89
06802 1.0079 1.684 1 99.60
06708 10079 1.685 6 100.68
BETE 27011 1366 4 40676 10001 100.17 143
27001 13664 40471 9851
2738 13664 40789 9844
27338 27328 55516 103.11
27065 27328 54262 99.52
27502 278 55037 100.76
27029 4092 6.8589 100.90
2120 40992 6.8552 99,61
27338 40992 6.8612 100.69

TR, AT HE it g Jo R P NG 7 € 1 0 40 i L 43 53]
FIEACHUEE 2 b T-HE PO TR KK AT 2 AR I 7
SRR 5, ZER TN TEAEEZ b T P R AR
F AR IE 74351 4 0.181 4,0.258 6.,0.731 6,
RSD 43314 1.14% .0.30% .2.51% (n=6) ,

x5 WBRSE3MASHHETKERT

BT R R/ (wg/mL) frreonss fuwremsune fureminnz
17.708 0.1787 02580 0.716 3
35416 0.1787 02574 0.7323
88.540 0.183 1 02587 0.726 3

177.080 0.1827 02587 0.709 5
442.700 0.1824 02591 0.746 6

1770.802 0.1825 02596 0.758 3

T4 0.1814 0258 6 07316

RSD/% 1.14 030 251

2.5.8 TMHHTEHZ L KB 2.2.17 W IR 4% B
VWL L, 4% 2,17 WUR 38 J R BERE DN A | 40 91178 ¢
Waters H-Class . Agilent 1290 . Thermo Vanquish Ui /=554
WM %X, YMC Trait Cs(2.1 mmx100 mm, 1.9 pm) |
Waters BEH Cs(2.1 mmx100 mm, 1.7 pm) . Agilent SB
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C5(2.1 mmx100 mm, 1.8 pum) & 3%H: LR AR IR +£2 °C 0%
£ 0.02 mL/min XF fERUEE R TR (BRATSH 2= AH
XSERE R s 25 R Lk 6. 45 WoR 78 Rk &
L AERUEE R 0BT YR BT R AR XA I
RSD ¥/ T 3.0% (n=3) , WA R 35 | Ak DL K
BN AR R T A 3 AR 43 A AR X AR E TR T
JCiR R

*6 ARBESUHXNENSESEIMESBEXNKRER

FHIFEZ M
5l K0t e FHE B I
Jeirammes RSD/%  forrusms RSD/%  ferramuns RSD/%
(&L Wates H-Clss ~~ 0.1787 185 02577 034 07263 057
Aglent 1290 0.1722 02579 0.7325
Thermo Vanquish ~ 0.1756 0.2563 0.7342
ik YMCTritCs 01787 063 02577 048 07263 Ll
Wates BEHC,y 01809 02600 07323
Agilent SB Cs 0.1804 02580 07163
HHR/C 28 01829 126 02587 033 07147 091
30 0.1787 02577 07263
3 0.1824 02594 07258
Wi/ (mL/min) 0.18 01798 043 02562 137 07159 136
020 01787 02577 0.7263
02 0.1809 02612 07357

259 @IIEEN  ARYEC2.5.8" T i I PEH AR,
PUIE PR 1~ 3R 06 1y 2 B0 TR AEARGEE 3R 06 T T N T
BRI 28 BRI AFDH O B AP 1], 25 2R DL 7. SR R 7EA
[l @A A DL B VIR AR I R A 1F T, 4E
PREE R BT AR AR BT 22 AR O B IS ] 9 RSD 2
/NTF5.0% (n=3) , it AR £ B I 18] LSRR SE , T IR
JFHARDGH O B B ) X6 FERRURE 22 495 Tt AR LRI 3R )
IRV TE AL, AWIFAGA R R 26 1F T IR R |

ERGIN IR EN R SR EPOR S R g 7l D)
0.550.0.788.0.960,
KT AEBEFHENEMEIRESTA I EXRE R

i8] g 22 i
TeEE LRI UG
i kIt MRS RSD/ MRS RSD/ MIHRE RSD/
fif ] % fif e % fif el %
g Waters H-Class 0535 241 0788 046 0959 049
Agilent 1290 0555 0781 0961
Thermo Vanquish ~ 0.560 0.786 0.968
ikt YMC Trait Cis 0535 208 0788 06l 0959 0
Waters BEH Cjg 0.556 0.797 0.959
Agilent B Cis 0538 0.789 0959
R A 2 059 221 0776 146 0959 006
30 0.535 0.788 0959
b)) 0.545 0.799 0958
Wi/ (mL/min) 018 0570 136 0806 235 0958 006
020 0555 0.788 0959
022 0.560 0.769 0958
2510 FEME 21 AL IR 298 MoK, #42.2.27

T 7k il A A VA T, #4221 00 (i 2 (R e RE
FE L IC TR, R AMRIE TR I R g R 2 AR
BER TR BT R B & i DR F R NS
W1, R ZPE PR R 2 TR IR L RICGHTA
R, ISR v A A R 22, 25 SR L3 8.
SEOLE IR PRI 00 M AE AR 2R TR IR L RKGH
EAE AR AR 22 [(4 — B)/(4+B) x100% , 2 4 3%
INIMRIEEE S B Fn— I 1L S5 R/ S 7E 0.88 % ~
1.07% .2.22% ~2.29% .0.67% ~2.93% 5. [E N , /8T
3.0% , W —M Z 1P 5 MRS & 25 R0
2E5% , — M ZTEL A R ks .

RS 2MtIEATFAM PR FREIMETHSENELSR

) WRTFESE/ ] ERFZ AR (ng/y) ] TR S/ (mg/g) A BHHIE & 7/ (ng/g) A BERE/(mg/g)
(mg/g) MR —WEIRE AR % ek TR MRS % Mg —EIEE A RE % MRk 2L M RE %

S1 35.039 2507 2456 1.03 1.530 1462 221 11.801 11.374 1.84 50.877 50.331 0.54
2 33.001 2317 2271 1.00 1418 1.355 221 11.069 10.667 1.85 47895 47384 0.54
3 32.793 2309 2263 1.01 1422 1.359 227 10.922 10.538 179 47446 46.953 0.52
) 26.325 1298 12712 1.01 1.770 1.692 225 9.663 9.362 1.58 39.056 38.651 0.52
S5 2014 1.109 1.087 1.00 1.097 1.049 224 9.047 8.806 1.35 332607 32.956 047
S6 2570 1.068 1.047 0.99 1319 1.260 229 7.588 7360 1.53 32.545 32237 0.48
7 31.089 1.496 1.466 1.01 1.520 1453 225 7.694 7408 1.89 41799 41416 0.46
S8 18.189 0.506 0.496 1.00 1.168 1117 223 4463 4281 208 24326 24083 0.50
Y 24872 1.644 1.611 1.01 1.065 1.018 226 9.024 8.057 2.08 36.605 36.158 0.61
S10 17256 0495 0.486 0.92 1.103 1.054 221 9.047 8.806 1.35 27901 27.602 0.54
St 21271 0.830 0814 097 1.383 1322 226 11.135 10.766 1.68 34.619 34.173 0.65
S12 30.795 1.490 1.460 1.02 1.864 1.782 225 9.258 9.087 093 43407 43.14 0.33
S13 14.158 0.297 0.291 1.02 1.061 1.014 221 9.776 9417 187 25292 24.880 0.82
S14 16.545 0.228 0.224 0.88 1.149 1.099 20 4790 4.687 1.09 2712 22,555 0.35
SIS 26.964 1.490 1.460 1.02 1.162 1110 229 13217 12.786 1.66 42833 42320 0.60
S16 41.388 3813 3737 1.01 1.758 1.680 227 5.847 5514 293 52.806 52319 0.46
S17 28.191 2.205 2.161 1.01 1447 1.383 226 5.987 5.907 0.67 37.830 37.642 0.25
SI8 25.820 1131 1.108 1.03 0.928 0.887 226 12.426 11.984 1.81 40.305 39.799 0.63
S19 18.706 0.895 0.877 1.02 2.765 2.645 20 5821 6.115 246 28.187 28343 0.28
20 19.078 0.897 0.878 1.07 2.803 2.681 20 5.942 6.203 215 28720 28.840 0.21
21 19.189 0.920 0.902 0.99 2.842 2715 229 6.028 5.820 1.76 28979 28.626 0.61
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