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Abstract : This study aims to comprehensively evaluate the quality differences of Centipedae Herba in different producing are-
as by multi-component quantification combined with multivariate statistical analysis,and to improve the overall quality control
level of Centipedae Herba. The Waters XTerra MS C ¢ column was used, with acetonitrile-0. 2% phosphoric acid serving as
the mobile phase. The contents of chlorogenic acid, isochlorogenic acid A ,isochlorogenic acid C, quercetin, kaempferol ,3-0-
methylquercetin , arnicolide D, arnicolide C, microhelenin C,brevilin A, lupeol ,B-sitosterol and taraxasterol in Centipedae Her-

ba were simultaneously determined by HPLC. Cluster analysis( CA) ,principal component analysis( PCA) and factor analysis
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(FA) were performed on the quantitative detection results of multi-components components of 16 batches of Centipedae Her-
ba,and the differential markers affecting product quality were excavated by OPLS-DA. The methodology was verified in ac-
cordance with the requirements of Chinese Pharmacopoeia. The 13 components showed good linear relationships in their re-
spective ranges( R> >0.999) ,and the average recovery rate (n=9) were 96.88%-100. 1% (RSD <2.0% ). The CA re-
sults showed that 16 batches of Centipedae Herba were clustered into 3 categories. The PCA results showed that the eigenval-
ues of the first two principal components were 10. 187 and 2. 059, respectively, and the variance contribution rates were
78.361% and 15.839% ,respectively,indicating that the first two principal components represented 94.200% of the informa-
tion content of Centipedae Herba,and had a good representation for the quality evaluation of Centipedae Herba. The results of
FA showed that the comprehensive scores of principal components of 16 batches of Centipedae Herba samples were -1.451-
1. 344. Among them,the comprehensive scores of Centipedae Herba in Zhejiang and Jiangsu were higher, ranking in the top
five ,the comprehensive scores of Centipedae Herba in Hubei, Hunan and Guangdong were in the middle,and the comprehen-
sive scores of Centipedae Herba in Guizhou and Sichuan were lower. The results of OPLS-DA showed that short-leaved gerani-
in A, isochlorogenic acid A ,inulin C,quercetin,and seneciolide C were the differential markers affecting the quality of Centi-
pedae Herba. The established HPLC method is convenient and accurate ,and can be used for quantitative control of multi-in-
dex components in Centipedae Herba. Multivariate statistical analysis can be used for the overall quality evaluation of Centipe-
dae Herba in different origins.

Key words : Centipedae Herba; HPLC ; multivariate statistical analysis ;factor analysis ; quality evaluation
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Table 1  Source information of Centipedae Herba
ETRe R A bRA G iy RAEH PRA G
No. Collection place Specimen number No. Collection place Specimen number
sl Bl ITEES CH-210701 9 HLAR ) £ CH-220803
S2 il TRITE=Y CH-220903 S10 WLANE B CH-210902
S3 [LIE[qEER=2 CH-211001 s11 IR N CH-220701
s4 TR =S CH-220801 S12 ANz 21/ R50 CH-220801
S5 51 R B CH-220901 S13 T2 B CH-210901
6 AR CH-210703 S14 SN BRI A CH-220701
s7 SR EFE CH-220901 S15 P e CH-220601
S8 Wiz i E CH-210801 S16 U] Bk CH-220803
5 PRF22022523 , & H::98.3% ) . IL4 4 N g C (3t 2.1.2 AR GHE R &
5 PRF21021924, 7t :98. 6% ) /N4 % C (4t WO R B R (G ) 25 1.0 g, KRR

23 PRF21091521 , & 45 :98. 2% ) i B8 S ( L #0385
EAYRHCA RA ) ; O BERR (A5 2, 18
Merck 72y 7)) 3 Ayl bl
1.2 {4z%

XS105 B3 RAF (Hi+ Mettler-Toledo 2y &) ) ;
Primaide 1430 B S 20 AR S ( H A H LA 5

QK-500DA HIH i 75 I i v o (B 1l A 75 LA
HIRAF]) o

2 HES4ER

2.1 HPLC ZEHESEH

2.1.1 SR &mERR &

i RIS o BT £, FH 70% HP s it 31 ol
BRI 2R IR 0. 516 mg SF4%)E R A 0. 83 mg,
SERJETR C 0. 342 mg it 2 2 0. 12 mg, 1L 251
0. 098 mg 3-H S JAfi iz 2 0.076 mg . 1L 4 4 Mg D
0.534 mg. 114 % N5 C 0.382 mg /NELEZE C
0.194 mg M ZEEE A 2. 17 mg, P b B
0. 032 mg B-7 K51 0. 084 mg FI7H /A T 5§ 2 0. 026
mg WRG AW . KB WY AW, FH 70% H s
FE TR RE 20 A5, F257 , A5 IR A 0 R

FE BRI, H 70% FEEZ) 20 mL 7 S 45
min, B, 508, AR BUARIE S 2 25 mL, 385), i
g, 1S,
2.1.3 HPLC &,3& 54

a3 FE Waters XTerra MS C 4 (250 mm x 4. 6
mm,5 um, JE[E Waters /A 1)), H i 30 C 5 A K
325 nm(0 ~24 min KGINEERR SFLRIFIR A 4R
i €)"1360 nm (24 ~ 35 min A5 M 102
M 3-SR e 26) 110 5225 nm (35 ~ 49 min 450
MBS D LA E N C/NELE R C
EERZE AN 1210 nm (49 ~ 70 min KR 5 5
Wi B-75 S B A B Y5 Z 0. 2% WER A
WEANAHBE BELERE (0 ~ 11 min, 16. 0% ZJiF; 11 ~24
min,16. 0% —22. 0% Z.Ji§;24 ~35 min,22. 0% —
35.0% 2.5 ;35 ~ 61 min,35. 0% —52. 0% £, ;61
~70 min,52.0% —16.0% Z, %) ; FEREAAL 10 pL,
W 1.0 mL/min, H(“2. 1. 1730 FIE A %8 N
W20 1. 27 T I R R R RE A, 3 1] s 3R
L s B S5 A et o L L0 1 G = ) R A
KT 5500 K1),
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22 1( Continued Fig.1)
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Fig. 1 HPLC chromatograms of reference substance (A) and test sample (B)
T L RIERR 2 SRR A3 S ER IR Cod e i 2855 Ll 25 M5 6. 3-H AU B 2857 I 42 IR D38 Il L2 Wl C59: /M MELE R C;
10 G- E R E AT PR G 12 8- 513 . il A JE S B . Note: 1 ; Chlorogenic acid ;2 :Isochlorogenic acid A ;3 :Isochlorogenic acid C;4 .
Quercetin;5 ; Kaempferol ;6 :3-O-Methylquercetin ;7 : Arnicolide D ;8 ; Arnicolide C;9 :Microhelenin C;10:Brevilin A;11;Lupeol;12 :8-Sitosterol ;13 ;

Taraxasterol.

2.1.4 &MXFER JRR ek R A REEIER C M R L2 . 3-
2% i O A X BRIP4 92 0.1,0..2.,0. 5, HHECEM R R I N EE DL A E R C /e
1.0.2.0.5.0 mL % 20 mL ¥ 550, 5351 42 B 1) DAER C M 2R A P SRR -3 (5 B
EABANE EAEIE 6 AN MRE M IR G X AU EE IR R B S AR 0 A 0 T AR K] A bR
R S, 73 i BUR 5 WS 10wl FERE , LIS IR i Mk, 2R AFZet T R ARG R B 4R L 2,
R2 DBWMBAHNEEXRRERER

Table 2 Results of linear relationship investigation of 13 components

% [ 5 75 it £ 3 (e

Component Regression equation Range of linearity ( wg/mL) R
£J51% Chlorogenic acid =2.901 3 x10°X +516.8 2.58 ~129.00 0.999 2
LR A Tsochlorogenic acid A Y=3.8237x10°X +683.4 4.15 ~207.50 0.999 7
R4 5% C Isochlorogenic acid C =2.670 1 x10°X +1 025.3 1.71 ~85.50 0.999 6
Hit iz % Quercetin =2.486 4 x10°X-672.5 0.60 ~30.00 0.999 9
LI ZS 1 Kaempferol Y=2.113 8 x 10°X-1 152.7 0.49 ~24.50 0.999 4
3-FEFEH & 3-0-Methylquercetin =9.8157 x10°X +452.9 0.38 ~19.00 0.999 1
&% A D Amicolide D Y=3.604 9 x10°X +751.2 2.67 ~133.50 0.999 2
114 %4 FK C Amicolide C =3.1952 x10°X +582.1 1.91 ~95.50 0.999 5
JNHEL B3 C Microhelenin C Y =2.839 6 x 10°X-937. 4 0.97 ~48.50 0.999 8
SN R A Brevilin A =3.427 4 x10°X +1 086.5 10. 85 ~542.50 0.999 3
P 5B Lupeol Y=1.5349 x10°X +578.8 0.16 ~8.00 0.999 4
B-43 {5 B-Sitosterol =1.709 6 x 10°X-254. 6 0.42 ~21.00 0.999 7
AL B Taraxasterol Y=1.2854x10°X +792.5 0.13 ~6.50 0.999 3
2.1.5 M E AT HRE T MHXE WS T FR %) KB 5 A 74 22 (relative standard deviation

BB (S1) 3592, 1. 2" WU A 4t RSD) IR M 1. 1% .0.83% 1. 1% 1.3% .1.4% .
SR — Y ELE R 6 WK, R 10 pL, it 4B 1.5% .1.0% .1.2% .1.3% .0.98% .1.6% .1. 5% #il
R et iiie A R ER C R & Il A 3-H 1.6% (n =6), 3 I A8 K %5 5 fE 6 2 A oK .

SAFEM R LN N DG N COUNEL B MR AR R (ST) BRI, T %5 )5 B 4
R M R R A PR B B4 15 B AL BERERG, 22 36 h, BRUK 10 L, I %2 Wi AL, 25 2R

DN PP I AR, 8 R 0 RO 2 R A, 25 ﬂl“ﬁ% AR 35, 25 o W TR RSD IR
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1.2% . 1.1% . 1.4% . 1.5% . 1.5% . 1.6% . 1. 1% |
1.3% 1.4% . 1.1% . 1.7% . 1.5% F1 1.7% (n
10) ,3RHI7E 36 h WIS A B R AL AR E 1Y
HORS AN BB (S1) 38 i, 2. 1. 27 T 3% Wl it 3t
riA R 6 13, HERE I e T AR A PR E £, AR
T i SRS LTS R RSD HRIRCK 1. 6%
1.5% . 1.6% . 1.8% . 1.8% . 1.9% . 1.6% . 1.5% |
1.7% 1.4% 1.9% 1.8% Ff12.0% (n=6) , X
REEMERL
2.1.6 EAHMEIRE

A5 R FH A (RIS 5 2 2R A7 HER 1 25 42
RE GRS aFIR A a5 C M R 1l
AWy 3-FAECHEM 2 R Ll A 4R DLl 4 4R Y R
C/NHEL R C Ut 2R R A P OB B-4F
HY A A 05 H B RS A B R (S1) 9 1y, ik,
BHL0.5 g FEBEFRAE , 43 MHE K b KA
IRA X IR (B mL 35 0. 371 mg g2 0. 564
mg SFEEJRAER A 0. 239 mg F&¢ R C.0. 057 mg #i
B2 2R \0. 048 mg [L1Z%7 0. 037 mg 3-F S HEM HZ 3R
0.412 mg 144 N5 D.0.272 mg 144N C.

0.093 mg /NELN3EZEE C 1. 487 mg RN HEEEHZE A |
0.016 mg )5 T 0. 042 mg B-2 i A1 0. 013 mg
HADCHIEE)0.8.1.0,1.2 mL, 4% 8“2, 1. 2" By Jr ik
Tl AE o, 25 R 3R 13 Ffal o3 (1 P24 e [ml iR 1
7 96. 88% ~100. 1% . [A] ,RSD ¥ <2.0% , 3R Hi%
D7 A AERR B, IBCR IR AT & B i I 2K
2.1.7 AFnE

I3 B ST~ S16 IS AN B H R 1.0
g KEEPRE , 4 FRAL IR i 7 A 30U 2 o) At it
VSR, HERE SR MR TR SRR S 40 R A L7
SRR C M 2 LA By 3-H S S R LA %
WG D L4 ENER CoNEC SR C U 2 R
A P L B4 8 R N U A A, L
3, LERA SR HIN 0.599 ~ 1. 004 0. 527
~1.893.0.368 ~ 0.617.0.067 ~ 0.164.0.048 ~
0.128.0.057 ~ 0.097.0.705 ~ 1.210., 0.251
0.901.0.106 ~ 0.257,2.313 ~ 3.878,0.020 ~
0.058 0. 064 ~0. 124 10.022 ~0. 044 mg/g, /%

B S RATAE—E N 2257

R3 FARFHESHSHBFAREF 3 HEINSENELER

Table 3 Determination results of 13 components in Centipedae Herba from different origins and batches(n =3)

2 & Content(mg/g)

oy AR =
Component S1 S2 S3 S4 S5 S6 S7 S8 S9 SI0  S11  S12  SI13  S14  SI15  Sl6 ﬁ‘@ﬂn’é%
(xxs)
23 A g
ARIR L 0.754 0.835 0.791 0.771 0.708 0.730 0.658 0.966 0.924 1.004 0.982 0.944 0.641 0.658 0.599 0.622 0. 787 =
Chlorogenic acid 0.139
SRERIRTA A 1.162 +
Isochlorogenic 1.136 1.321 0.855 1.259 1.014 1.077 0.919 1.737 1.616 1.832 1.893 1.547 0.614 0.656 0.591 0.527 O 460_
acid A R
AR C 0.485 +
Isochlorogenic 0.472 0.434 0.491 0.466 0.516 0.482 0.480 0.568 0.605 0.617 0.581 0.516 0.388 0.406 0.376 0.368 0 079_
acid C ’
WEZ% 0.117 0.150 0.164 0.144 0.140 0.135 0.122 0.108 0.091 0.113 0.088 0.099 0.095 0.103 0.073 0. 067 0. 113 =
Quercetin 0.028
thzs 0.081 +
0.091 0.086 0.059 0.081 0.069 0.071 0.063 0.103 0.113 0.128 0.118 0.097 0.052 0.060 0.048 0. 055
Kaempferol 0. 025
17 L 0 074 5
3-0- 0.072 0.065 0.074 0.070 0.074 0.069 0.065 0.091 0.089 0.097 0.093 0.087 0.061 0.063 0.059 0.057 0 01;
Methylquercetin ..
N v
UJJ.LE.WEE b 0.816 0.881 0.997 0.908 0.992 0.937 0.940 1.135 1.210 1.172 1.051 1.080 0.761 0.792 0.733 0.705 0. 944 =
Arnicolide D 0. 158
P v
”liiﬁv\]@” ¢ 0.541 0.629 0.407 0.600 0.483 0.513 0.438 0.827 0.770 0.873 0.901 0.737 0.293 0.313 0.282 0.251 0. 554 =
Arnicolide C 0.219
/J\,iﬁ‘b%% (J, 0.184 0.236 0.257 0.227 0.221 0.212 0.192 0.170 0.143 0.177 0.138 0. 156 0.150 0. 162 0.115 0. 106 0. 178 =
Microhelenin C 0. 044
I it B 22
A 1—%@7?‘%{ A 2.967 2.731 3.084 2.928 3.243 3.031 3.016 3.572 3.803 3.878 3.651 3.245 2.438 2.551 2.362 2.313 3.051 =
Brevilin A 0.499
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%23 3 ( Continued Tab. 3)
& Content(mg/g)
L%y S +
Component sl 2 83 4 s5 s 7 S9 S10  SI1 SI2 S13 S14 S15 Sl ArEfwE
(x%xs)
Eﬂiﬁﬁf‘ 0.031 0.033 0.034 0.037 0.039 0.041 0.042 0.054 0.052 0.058 0.050 0.044 0.024 0.025 0.020 0.022 060(3)?;
NG =4
Bfe.'é“@; 0.083 0.089 0.084 0.097 0.100 0.094 0.089 0.071 0.069 0.064 0.078 0.081 0.118 0.115 0.124 0,121 092 %
B-Sitosterol 0.019
SHE N S e
AR 0.027 0.031 0.035 0.032 0.034 0.030 0.028 0.043 0.041 0.044 0.038 0.037 0.023 0.024 0.022 0.023 032 %
Taraxasterol 0. 007

2.2 ZRSUHSHIRETNERAEL
2.2.1 RESH

DL 16 it AN R 48 5 R | 4R IR A L 4
J5R C Mk 2R 2l 3-SR R I
Mig D 42N C/NED SR C UM R R
A P LI B4 HS TR 2 o S I A O e AR
e, A Z I8 it Joff SPSS 26.0 #E47 R 2K 73 it
(cluster analysis,CA) , 37882 (2H1A)) 3% & & WL IR
2, M2 aTHRYEEE A 10 B, 16 HERS A& F i i
R 3 41,515,516 ,S13 Fil S14 Hy4fi —41, 83,57,
S5.S1.S6.,S4 1 S2 A&E —4,S8.S11,39,S10 1
SI2 M= Hh s — R S R B
FEdh BT R — SRR 5 58 AR S3 ST S5

0 5 10 15 20 25
1 ! 1 1 1

[[E T

2 16 WA RER FHEEE(AE)IERE
Fig. 2 Pedigree diagram of the average linkage
(between groups) of 16 batches of Centipedae Herba

S1.86 .84 .82 & H Ky —/NE FEm Bl —EH N 2=
S5 o A S12 5 HARE A N 22 S A AR
2.2.2 EREHHT

K JH SPSS 26. 0 FfExf 16 ARG AR 13 F
A& B 3T B4 43#1 (principal component anal-
ysis, PCA) , 15 A FRIEME 7 22 STl (L3R 4)
KetE A (WL 3) IR N T 8 E R (W S) |

x4 BIARERERSFESNT
Table 4  Analysis of variance of principal

components in Centipedae Herba

FEHSY ﬁvé%_ﬁ;ﬁit% SRy 2 TTikR
Principal ariance

FHEH

Eigenvalue

Cumulative

contribution  variance contribution
component

rate( % ) rate( % )
1 10. 187 78. 361 78. 361
2 2.059 15. 839 94. 200
3 0. 390 3.003 97.203
4 0.138 1. 064 98.267
5 0. 094 0.722 98. 989
6 0. 069 0.528 99.517
7 0. 027 0.209 99.727
8 0.019 0. 150 99. 876
9 0.012 0. 090 99. 966
10 0. 004 0. 034 100. 000
11 1. 900E™ 0. 000 100. 000
12 1. 466E° 1. 128E7 100. 000
13 7.596E3 5. 843E7 100. 000
12
210
Ts
g 4
2
0

1 2 3 4 5 6 7 8 9 10 11 12 13
i 1% 5 Chromatographic peak number

B3 ERoanEaE

Fig. 3 Scree plot of principal component analysis

JRAMES BB (WA 6) o thF 4 ATAIRT 2 A RS
FERAEAR 43500k 10. 187 11 2. 059 (4#AF(E > 1)1, )5
2 TN 78. 361% 1 15. 839% , F W 2 4>
FRAR R IE AT 13 A A4 94.200% 1915 2
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BN R R A R AR R &
5 AIRISRIAIR o) IR A SRR JER C LIl Z5 By 3-
AR 2R L R DL Il 4 R C L
BRI A P B B4 B I Ll D AT AR 1
ERL SRR i, M R AN HE L AR C 5 2 &
o BTRRE B30 2 3 A MHLRUS B9 R RE
AR/, W REAS B i 3 ) 1 5 DTk A
x5 BARER 13 MASBIVBEEFHREERER
Table 5

Initial factor loadings matrix table of 13

components in Centipedae Herba

WA N T2 faf Initial factor loading

oy

Component Principal Principal

component 1 component 2

23 JE iR Chlorogenic acid 0. 955 -0. 082
e JE R A Tsochlorogenic acid A 0. 962 -0. 088
SF2x 5 C Isochlorogenic acid C 0.973 0. 002
¥ Kz Z Quercetin 0. 159 0. 985
1125 W Kaempferol 0.932 -0. 197
3-FAR M H2 R 3-0-Methylquercetin 0. 968 0. 157
4% Mg D Arnicolide D 0. 953 0. 057
1144 Mg C Arnicolide C 0.962 -0. 089
/NHE 3 Z C Microhelenin C 0. 155 0. 986
S HEEEEL R A Brevilin A 0.973 0. 002
P B3 S Lupeol 0. 964 0. 007
B-# i§ B B-Sitosterol 0.948 0. 153
/AT B Taraxasterol 0.970 0. 067

2.2.3 BHF oM

‘ X, - X - :
AR Y, = ST (CHodr X, 5 i R
A UM AR, X, R 16 HER AL RS j A B T
Py, SD, 16 LR AR B [ A4 B bR
WEE Y, a4 i SRR RS A U B AR AL 4
S Xt 3 P 16 HERSAR B Hrh 13 B A
BT AR AL B AR AL SR (K T) .
HAEARLF, =Y, x0.094 +Y, x0.094 + Y, x
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Table 6  Component score coefficient
of 13 components in Centipedae Herba
IR

o, C(?m}ionent score COf?ffiftient

Component Eiia B %)

Principal Principal

component 1 component 2

25 Chlorogenic acid 0. 094 0. 040
F4 R A Isochlorogenic acid A 0. 094 -0.043
B8R C Isochlorogenic acid C 0. 096 0. 001
Wit Fiz 2% Quercetin 0.016 0.478
1125 Kaempferol 0.092 -0. 096
3-HE M 2 3-0-Methylquercetin 0.095 0.076
1144 Mg D Amicolide D 0. 094 0.028
4% Mg C Arnicolide C 0. 094 -0.043
INHELN3Z C Microhelenin C 0.015 0.479
SR 2 A Brevilin A 0. 096 0. 001
315 T Lupeol 0. 095 0. 004
B4 {55 B-Sitosterol 0.093 0.074
T2 B (i Taraxasterol 0. 095 0.033

0.096 + Y, x0.016 + Y5 x0.092 + Y, x0.095 + Y,
x0.094 + Y, x0.094 + Y, x0.015 + Y,,, x0.096 +
Y, x0.095-Y,, x0.093 +Y,; x0.095,F, =V, x (-
0.040)-Y, x0.043 + Y, x0.001 + Y, x0.478-Y, x
0.096-Y, x 0.076 + Y, x 0.028-Y, x 0.043 + ¥, x
0.479 +Y,, x0.001 +Y,, x0.004-Y,, x0.074 +,,
x0. 033 7355 16 #EREA & FLE — 2 — F s

. . C Ny ok
W5h. AR We = C (HOh W, 5 o A

XALEE, C, 5 ¢ AW J7 22 TTHR, €, o8 2T
Jr2ETTHR AR ) T F2 o M AR, 25 2R k) 1
2 AHXT AL 53590 0. 832 F1 0. 168, F4EAZ: F,
=F, x0.832 + F, x0. 168 A& w44tk
TR E A (LR 8) I IR R o 5 5 1943
X R A ZEA THERE , IRF- 20 BT (factor analysis, FA)
HER B0 , 7 Al B AR A

R BIAREHSERESSERREIRELLEER

Table 7 Results of standardized processing of multi-index component in Centipedae Herba

%y TR BIR PRI AL PR S 45 5 Results of content data standardization processing
Component S1 S2 S3 S4 85 S6 S7 S8 S9 S10 SI11 S12 S13 S14  S15 816
Chlorogenic acid <0.237 0.345 0.029 -0. 115 -0. 568 -0. 410 -0. 928 1.288 0.986 1.561 1.403 1.129 -1.050 -0. 928 -1. 353 -1. 187
FrER IR A

Isochlorogenic acid A

-0.057 0.346 -0.667 0.211 0.322 -0. 185 -0.528 1.250 0.987 1.457 1.589 0.837 -1. 191 -1. 100 -1. 241 -1. 380
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213% 7( Continued Tab. 7)

sy B EAE PR UE L AL B S 25 R Results of content data standardization processing
Component S1 S2 S3 4 S5 S6 S7 S8 S9 S10 SI1 S12 813 S14 SIS S16
L g A
i L. . 0. 165 0. 646 0.076 -0.241 0.392 -0.038 -0. 063 1.051 1.519 1.671 1.215 0.392 -1.228 -1. 000 -1. 380 -1.481
Isochlorogenic acid C
@iﬁiin 0.143 1.321 1.821 1.107 0.964 0.786 0.321 -0.179 -0.786 0. 000 -0. 893 -0. 500 -0. 643 -0. 357 -1. 429 -1. 643
7

[J—I/’RWJ\. 0.400 0.200 -0.880 0.000 -0.480 -0.400 -0. 720 0. 880 1.280 1.880 1.480 0.640 -1.160 -0. 840 -1. 320 -1. 040
Kaempferol

_H4& N
3-SR MR . -0. 154 -0. 692 0. 000 -0.308 0.000 -0.385-0.692 1.308 1.154 1.769 1.462 1.000 -1.000 -0. 846 -1. 154 -1. 308
3-0-Methylquercetin

ik

Ujézf“fh.ljﬂﬂla b 0. 810 -0. 399 0.335 -0.228 0.304 -0.044 -0.025 1.209 1.684 1.443 0.677 0.861 -1. 158 -0.962 -1. 335 -1.513
Arnicolide D
4% N C

Co -0.059 0.342 -0.671 0.210 -0.324 -0. 187 0. 530 1.247 0.986 1.457 1.584 0.836 -1.192 -1. 100 -1. 242 -1.384
Arnicolide C

NHEDEEZ C
Microhelenin C
R BERIER A
Brevilin A

3 7 et

Lupeol
B
B-Sitosterol

i A5 15

Taraxasterol

0.136 1.318 1.795 1.114 0.977 0.773 0.318 -0. 182 -0. 795 -0. 023 -0. 909 -0. 500 -0. 636 0. 364 -1.432 -1.636

0. 168 -0. 641 0. 066 -0.246 0.385 -0. 040 -0. 070 1. 044 1.507 1.657 1.202 0.389 -1.228 -1.002 -1. 381 -1.479

-0.583 -0.417 -0. 333 0. 083 0.083 0.250 0.333 1.333 1.167 1.667 1.000 0.500 -1. 167 -1. 083 -1. 500 -1.333

-0.474 -0.158 -0.421 0.263 0.421 0.105 -0.158 -1. 105 -1. 211 -1. 474 0. 737 -0. 579 1.368 1.211 1.684 1.526

-0.714 0. 143 0.429 0.000 0.286 -0.286 -0.571 1.571 1.286 1.714 0.857 0.714 -1.286 -1. 143 -1. 429 -1.286

8 Won 16 MR R AL B LG TR . HAY 4 D HEEE R B 2R 15 0
TE-1.451 ~ 1. 344 L kedh S8 ~ SI12 Bl gi 63 BURHER SR o ditbal WL, FA Al fI AR 5 it
oYL HERE TS A2, ST ~ST MR B2 ISR R 22 7 .

RS 16 HRBRAREERERS T RAF

Table 8 Principal component scores and ranking of 16 batches of Centipedae Herba samples

25 Number Fy Fy F; HE Sort
S1 0. 194 0.107 0. 143 11
S2 -0. 109 1.246 0.119 9
S3 -0. 055 1.925 0.278 6
4 -0. 067 1. 046 0. 120 8
S5 -0. 029 1.013 0. 146 7
S6 -0. 148 0. 829 0.016 10
S7 -0.332 0.503 -0.192 12
S8 1.249 -0. 341 0.982 2
S9 1.275 -0. 904 0.909 3
S10 1. 675 -0.298 1. 344 1
S11 1.218 -1. 200 0.812
S12 0.727 0. 640 0.497 5
S13 -1. 249 0.463 -1.117 14
S14 -1.070 0. 229 -0.929 13
S15 -1.461 -1.212 -1. 419 15

S16 0. 194 0. 107 -1. 451 16
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2.2.4  ERARF D RE-FIR 54

SRS S 0 AN B R BT Y 2 SR AR R
W16 MRS H 13 S5 B REEE A R 3 A
SIMCA 14. 1 GEit3RAF-3- 4 1T A2 i fe /> — 3R -4 5l
43 ¥7 (orthogonal partial least squares-discriminant a-
nalysis, OPLS-DA ) , 5 LA R S 4 R°X =0. 981, R*Y
=0.898,0% =0. 831, 47 A8 AU F i ] 4 | T
R (BRI ZHIY KT 0.5) BB 53 I UL IR 4 F
K5, K4 TR 16 IR R R 3 4, 5RE)
r—3; DA 7R 2 5 B 4% 52 (variable importance for
projection, VIP) > 1 g i e R ") | i & XoF /3 4 5%
M R PR, S5 R 10 (Rt 2R A, VIP
=1.712) 4 2( Reg]Efig A, VIP =1.651) %59
(/NHEDBZE C,VIP =1.439) 4 4 (Mil |z &, VIP
=1.148) Mo 8 (W44~ lE C, VIP =1.139) , A

B 5 AN 3R RS AN B R S WA AR, T A R
0.20
0.15
0.10

0.05

o 0
=

S4

HE A B 0T B 1 22 AR B . X OPLS-DA %
RIEAT 200 Y BHAG K , 15 B I (IR 6) 45
BRI LR Y MAREE <0. 3, AR Q7 A L Y
AR Ay 17 M, 4 B ST AR R AR AE 1 R, 0T
AR BT 16 R ELFii 25,
3 itit5gie

TERT A ATt 43 5 28 T @ o AT B AN
I BE ] (30% 2, 0% 2,1 30% H EEHl 70%
F ) N ] (30 (45 .60 min) , WARIRAY (0155 54
T i i AT 45 07 % R, & 70%
P i P 2 T 45 min 753 43 (0 1, S g
BN BT 13 AR S A I T AR A IR K
LA g0 A £ S i o A G T v o IR Ao
HPLC £ 48T T % 4. R R 3 M & 55 ( 2 I-
0. 02% BEFRYE WL . Z5-0. 1% W PRI . ZI5-0. 2%
BERRVS ) ASFVEIARRIY o 450 R CNE-0. 2% B

-0.05
-0.10
=0.15
-0.20

-0.25 T T T T
-1 -0.8 -0.6 -0.4 -0.2

& 4

02 04 06 0.8

1]

16 HEE AR EEFE S OPLS-DA 54> E

Fig. 4 OPLS-DA score chart of 16 batches of Centipedae Herba

10 2

9 4 8 7

1 3 5 12 6 11 13

i 1% 5 Chromatographic peak number

5 ERMUERTH VIP
Fig. 5 VIP map of different markers
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KIRF=YIBF R 5T K
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Fig. 6 OPLS-DA model permutation test diagram

PRV WS AT, T A (il J] vh S - Fa L (e 450
B2 H Ao 50 R

AR YG R HPLC 35X 7 4 16 MRS A&
FLRIERR AR A SRR C M I
My 3-F AL & & TR D& 4 g C.
IR AR C I 2R A P TR B4
PRI A 0 55 MR A7 0 W , 5 SR 45 o0 1 )
47 0.599 ~ 1.004 0. 527 ~ 1. 893 0. 368 ~0.617
0.067 ~0. 164 0. 048 ~0. 128 .0. 057 ~ 0. 097 0. 705
~1.210.0.251 ~0.901.0.106 ~ 0.257 .2.313 ~
3.878.0.020 ~ 0.058 .0.064 ~ 0.124 F1 0.022 ~
0.044 mg/g, HLYK A 22 B K, Fraisr iy HPLC %
RO T L8 hR e s o

CA 255 IR 16 LR R & U] RN 3 41,
BEM—EMNFEX 225, i RE S e S 3R
WS 4 R A S, PCA 1 U8/ BOHE 4k B IF (1 88
T BT SR G A A5 R AT 2 A R
FRIEME 4 314 10. 187 i1 2. 059, 77 2% BTk 243 51 Ky
78.361% 1 15. 839% , % 1 A1 w0 I 2 PR HA 1R
UFRARFENE . FA 4550 BoR 16 HERE A HIRE S
LRI TTE-1. 451 ~ 1. 344 bl VLRIV 95 77 1
NERLEAF RS, HEA 8 T 05 A7 W 5 Ee
MR BRGS0, AL THE4 e 7
75 SN AN PR A & B LA AR A% HEA JE T
J5 4 e SRR B AN [F] 7= i 1 R AN £ i i 25 5
(I EZ T, 7E CA 2 FA 43410t [, SHR 160 50
AT OPLS-DA 43#1, 85 SR BRI EHE R A 7
LRIGR A NHEDBEE C M Z LA R NEE C 1Y
VIP H R F 1, RN & 50 22 5 2 b &
Pyt OB A RS AR S 4 R AR

HE

VEZAES2 s B9 L OPLS-DA 404 VIP {f
FUHE, AT ANAL TOPSIS™ 5k € S B Ji 212 il £
BERIXT 16 LR IE A B F 13 Fhal skl 25 R i 17
SIFTIEHT, 2558 16 HEREAS R S (0 A X 0 30T 7E
0.2195~0.728 5 Z[a], HoA Wi YL AIVE SR = 5 HERG
ANE R 7 0. 596 2 ~0.728 5 Z ], HE#4
SERT WL GBI RN AR T RS SR R I
1£0.450 4 ~0.547 9 Z[a] , HE4 & Hp 5 S Apd 1| =
4 AR AS £ HOAR X 0 T BEAE 0.219 5 ~0.319 4 2
&), HEAA 55 o AN TOPSIS 5k 6, SCHK B il A A 7
X RS AN T i 2 5 25 AP HE P 45 SR 5 M
HEPP S5 A — 3, A R 38 B b s BRI o
B R RER A0 1Y G 5 58 U 22 B0
S3HT, TRV R A Ja A 5T A R R T = i S % A
{8, BURA AR NAL TOPSIS 5 /K {2 S B fil A5 455 74
PR AHSC NS AIE ST,

AR R HPLC 345 A fb i f e £ ou st
T AR T 16 HEARF P= RS A& i, fr
HENT ) Z A S e IR B S OISR R
B TR I T SR FURI FH K P S 5 %) 9 Aok b
PR . S ERNG HE— 259 RE S 7 1l Y
G AR S S K A R AR A A5 R
2R 7 i S ORI A T 25 A T, FE 0 5 R R
1 TSR Y SRR R e R 2R | [R) B 4 B 45 a0 I R 24
FRVEF , 25 X RSN & B98I T K A s Pk i1 7
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