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WEGRARARHHIO B2 2 B, 28I 2253005 2 o R 2B OEL A YERBT ST, KIE 1160235 3 2812
Beiloiss TR BE 20 A M HGE B sk i %, M 225300
W B T2 BIE 2 ugit S TP AR RS A B R B R R, RS B
R B A K. BL Waters XTerra MS Cis HEON (M, OJE-0.2%BE88 Jyiii 340, R HPLC ¥ [
MEAETEPGER. REER A, REER C. MER. LEH. -HEEMEK R, L&FAEE D,
EFENEE C. DHELH R C. M ZEER A, PH TR, p-A HREMH AR SIS &, X 16 A&
L ARAR L) T BN 4 S HEAT BT (cluster analysis, CA) « F RS 43 #T (principal component analysis,
PCA) FIE T34 (factor analysis, FA) , XS A[EFHIFEA G LA AT /- H ARG BT . FIFIERS
i fe /Iy — 3f%- 3159 43 #r - Corthogonal partial least squares-discriminant analysis, OPLS-DA) 7> #7248 50 2~
AR ZE SRR B . RIS A N RIEAE IR, 13 Fhplsr £ & B VEH N 2t X R R4
(R>0.999) , “FIIIFEFEICE (i=9) 1 96.88%~100.14%Z [A] (RSD<2.0%) . CA Z5H R 16 HLIEA R
FRON 3 e PCA LR EIRAT 2 A E M RFIEAE 72 38 10.187 F12.059, 77 ZE Ttk F 20 7104 78.361%A1
15.839%, FHIHT 2 N ERSTREIEA B E 94.200%(5 B&, MIEAGHFTEPN ARG R MAREME. FA
ZE TR 16 ISR S HFER ER AR A B 0 TE-1.451~1.344, HA TRV = AN B AR B M,
A4 TR0 5 A, WAL, IRERIT RPN B LR SRR R, SONAI PR B LR S A A
S5, OPLS-DA 45 RE/REMZERE K A, BFAER A, MHEOAE C. LR, EEANE C Mg
ANEF G ZE R AR EY) . @S HPLC VAR, 45 50Em, ATH TRA G REZ U €
BAEH] 2 0GR AT T AN [ P R A R R TR PR
R RO, RGO @S Z0GTHT BT RV
hE 3RS RILT SCERBRREG: A

Quality evaluation of Centipedae Herba from different
origins based on multi-component quantification combined

with multivariate statistical analysis

CHEN Wei!, YANG Hai-feng', CHEN Yu', WANG Hao??**, CHEN Xiao-lan'"

18School of Pharmacy, Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China;



2Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China,

3Jiangsu Key Laboratory of Chiral Pharmaceuticals Biosynthesie, Taizhou University, Taizhou 225300, China
Abstract: This study aims to comprehensively evaluate the quality differences of Centipedae Herba in different
producing areas by multi-component quantification combined with multivariate statistical analysis, and to improve
the overall quality control level of Centipedae Herba. The Waters XTerra MS Cis 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-O-methylquercetin, arnicolide D, arnicolide C,
microhelenin C, brevilin A, lupeol, S-sitosterol and taraxasterol in Centipedae Herba were simultaneously
determined by HPLC. Cluster analysis(CA), principal component analysis(PCA) and factor analysis(FA) were
performed on the quantitative detection results of multi-components components of 16 batches of Centipedae
Herba, and the differential markers affecting product quality were excavated by OPLS-DA. The methodology was
verified in accordance with the requirements of Chinese Pharmacopoeia. The 13 components showed good linear
relationships in their respective ranges(R?>0.999), and the average recovery rate (n=9) were 96.88%-100.14%
(RSD<2.0%). The CA results showed that 16 batches of Centipedaec Herba were clustered into 3 categories. The
PCA results showed that the eigenvalues 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 information 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 Centipedac Herba in Hubei, Hunan and Guangdong were in the middle, and the
comprehensive scores of Centipedae Herba in Guizhou and Sichuan were lower. The results of OPLS-DA showed
that short-leaved geraniin A, isochlorogenic acid A, inulin C, quercetin, and seneciolide C were the differential
markers affecting the quality of Centipedae Herba. The established HPLC method is convenient and accurate, and
can be used for quantitative control of multi-index components in Centipedac Herba. Multivariate statistical
analysis can be used for the overall quality evaluation of Centipedae Herba in different origins.
Key words: Centipedae Herba; HPLC; multivariate statistical analysis; factor analysis; quality evaluation
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Table 1 Information on the source of Centipedae Herba

(%N R RAEH FRA G
45 No. KM Collection place 45 No.
Specimen number Collection place Specimen number
S1 WAL GE LB CH-210701 S9 WL AR S 2 CH-220803
S2 WAbE L 2 CH-220903 S10 MR IT) 2R =0 CH-210902
S3 WAL kE S CH-211001 Si1 LA RN CH-220701
S4 WIEE 2 B CH-220801 S12 TLIR A B CH-220801
S5 T e X0 L CH-220901 S13 TN e B CH-210901
S6 JTZRBA LB CH-210703 S14 BN BRI CH-220701
S7 JTREF S CH-220901 S15 WPNE=P22=1 CH-220601
S8 WL e CH-210801 S16 P EAKE CH-220803

1.2 {438

XS105 434 RSP (B Mettler-Toledo A F]) 5 Primaide 1430 2 & R0AH i (H
AHILAFD 5 QK-500DA B ARG veds (RILTTEAEERERA D .

2 HEEER
2.1 HPLC %A 5 E =245 H
2.1.1 38 S if &

R B PRI o &, F 70% TRV g T et mL 3 40 JRER 0.516 mg. 4R JR IR
A0.83 mg. SFLEAER C0.342 mg. #it & 0.12 mg. 1LZ5M) 0.098 mg. 3-H &M % 0.076
mg. (LM D0.534 mg. 114 ZE S C0.382 mg. /MEDSE C0.194 mg. KM ZHEEE
# A2.17 mg. FI5 EHE 0.032 mg. f-73 S 0.084 mg FI3H 2> J5 £ B 0.026 mg FRIVE A &
R U2, FH 70% I 2 B 20 15, #2257, W1 G0 VA
2.1.2 BHX SRR H &

BIEAERRR (=50 4 1.0g, MEWE, BHIEMT, H 70%HEFZ) 20 mL
A FEE 45 min, AA), 8, MIRBUATEAZE 25mL, &5, dE, HE.

2.1.3 HPLC &3¢ &4



i Waters XTerra MS Cis £ (250 mmx4.6 mm, 5 pm, 2 [E Waters A5 ), #i 30 °C;
KA 325 nm - (0~24 min A MER AR . 4RI AL 4R JRER ©) U4155); 360 nm (24~35
min FCIM A 2. ARy 3-HUAEEM A FO 19 225 nm (35~49 min £ 1442 M IS D
W& ZENEE Cy /MELHEZER C HMFZEE R A 7 210 nm  (49~70 min AL 5 &R
SIS ) 081, 2 -0. 2% A s A KR BEBE I (0~11 min, 16.0%Z M 11~24
min, 16.0%—22.0%ZiE; 24~35 min, 22.0%—35.0%ZiE; 35~61 min, 35.0%—52.0% . ;
61~70 min, 52.0%—16.0%Z. ) 5 AR 10 uL, HE 1.0 mL/min. L “2.1.17 T RNiE
ARSI “2.1.27 TR A IR A R AR, BT T, 1S R RO TE
PR SRR R SE 2 B, BRAREUR & TR T 5500 (LA 1D .

A 10

2
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R EREE
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f ] Time (min)
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1 xR (A HRE (B) MIEABEH (O EmBmARELE
Fig. 1 HPLC chromatograms of reference substance(A), test products(B) and blank solvent(C)
1 ZRIE; 2. REJAR A 3: REEK C; 4: MEE: 50 iRW: 6: 3-WREEMAR: 7: L&
ARED; 8: ILEFAEE C; 9: MHELKR C; 10 FMEWHER A; 11: PURERE; 12: p-B 88 13:
AT
Note: 1: Chlorogenic acid; 2: Isochlorogenic acid A; 3: Isochlorogenic acid C;4: Quercetin;5: Kaempferol; 6:
3-O-Methylquercetin; 7: Arnicolide Dj; 8: Arnicolide C; 9: Microhelenin C; 10: Brevilin A; 11: Lupeol; 12:

p-Sitosterol; 13: Taraxasterol.



2.1.4 BHEXFHRK

R B HUR A& 0.1, 0.20 0.5, 1.0~ 2.0~ 5.0 mL £ 20 mL &), 2l H
PRHUVA 52 25 22 20 BE , BS99 6 /NI FBE AR B i PRI VR A 0) R VA VL, 29 BB A V%% 10 pL
BERE, DIOWHEMRRIR . SRR AL AR CL MR LM, 3-FAUEM R R, L
GENRE D WEENEE C NELHE C FMZEE R AL FIH TR, -7 8 BEAIH A
S VA A L W T AR I, k2R, 2 RIA, LRI FEAIA K R AL
RN 2.

2B MRIMEHERBERER

Table 2 Results of linear relationship investigation of 13 components

EYEy il Range of
%4> Component R
Regression equation linearity (pg/mL)

%% J7# Chlorogenic acid ¥=2.901 3x10°X+516.8 2.58~129.00 0.999 2
S5 58 A Isochlorogenic acid A ¥=3.823 7x10°X+683.4 4.15~207.50 0.999 7
F24¢JR R C Isochlorogenic acid C Y=2.670 1x10°X+1 025.3 1.71~85.50 0.999 6

it 52 & Quercetin Y=2.486 4x105X-672.5 0.60~30.00 0.999 9

1 25/ Kaempferol Y=2.113 8x10°X-1 152.7 0.49~24.50 0.999 4
3-HEHEM Y 2 3-O-Methylquercetin ¥=9.815 7x10°X+452.9 0.38~19.00 0.999 1
14 W5 Darnicolide D ¥=3.604 9x105X+751.2 2.67~133.50 0.999 2
4% AR5 Carnicolide C ¥=3.195 2x10°X+582.1 1.91~95.50 0.999 5
/N4 E Cmicrohelenin C ¥=2.839 6x105X-937.4 0.97~48.50 0.999 8
M Z B R Abrevilin A Y=3.427 4x10°X+1 086.5 10.85~542.50 0.999 3

P EEE Lupeol Y=1.534 9x10°X+578.8 0.16~8.00 0.999 4

S-43 . p-Sitosterol ¥=1.709 6x10°X-254.6 0.42~21.00 0.999 7
THATEHEE Taraxasterol Y=1.285 4x10°X+792.5 0.13~6.50 0.999 3

2.1.5 WE R, ARRHAE R KR

BUGAEE (S1), #%“2.1.27 WULIRH| & Sl i dE il — 1, B3R 6 I B 10 uL,
R REJRIR A FEJRIR C. MR LRy, 3-SR . (L& N D,
WEENEE Cy MO C. M ZERER AL PHEEE ., p-43 5 EEANH 2 D G B 0 i
A, 25 R THIAR TG 23 A2 Ak, & 873 Ve [T AR PR AF G B #E 4f 22 (relative standard deviation, RSD)



WA 1.1% 0.83%- 1.1%- 1.3%. 1.4%. 1.5%+ 1.0% 1.2%- 1.3%. 0.98%. 1.6%. 1.5%
M 1.6% (n=6) , FRPLITHEH R SR EZR . W—MmIEATE (SO HEH AR,
T 4% 5 HERE 4 h BERERG I, 2 36h, FEK 10 pL, MW, 45 RIEmAE A gE,
F A WETRIFR ) RSD KGN 1.2% 1.1% 1.4%. 1.5%- 1.5%. 1.6%- 1.1%- 1.3%. 1.4%.
L1% 1.7% 1.5%F1 1.7% (n=10> , FITLE 36 h NWIEA S EAE RIER SRR . BHE
AR (SD) &, #% “2.1.27 BU7EG S im i 6 fr, #ERE, ME AR, AR
MM, THHESHRD &R, GRS =N RSD KN 1.6% 1.5% 1.6%+ 1.8%- 1.8%-
1.9%. 1.6%- 1.5%- 1.7% 1.4%- 1.9%. 1.8%12.0% (n=6) , FRWHITIEEEMHRI .
2.1.6 FAHAMERE

A GRI0 R P INRE [ 7 VE AT HERA VE B 88 . XD RIS R . R R IR AL R4 JERL C.
Wit R A, 3-HAEEM LR WEENEE D ILE&ENE C. MEOE R C. it
BRI AL PSR, -1 A A S MBS B AR (SD 94, W, &2 0.5
g, R, AR B SACE IR A X R W (B mL % 0.371 mg 28R R 0.564
mg SFLEREE A, 0239 mg F4EEEZ C. 0.057 mg Mtz &K . 0.048 mg 111 Z5/H} . 0.037 mg3-
AFEM Y 2. 0.412 mg (L4 AR D, 0.272 mg 114 415 C. 0.093 mg /MELH R C. 1.487
mg FMZEE R AL 0.016 mg P GEE. 0.042 mgp-23 S FEA 0.013 mg A FEHEE) 0.8.
1.0. 1.2mL, %M “2.1.27 B ERISFER, 4558 Bk 13 Flscor 17 XA [l R 34 7
96.88%~100.14%2 8], RSD ¥J<<2.0%, FHIZIEHEREE R, RIS & & Sl e 2
2.1.7 &=

IS S1~S16 MRS T ER R KL 1.0 g, FEHEME, FIRAR SR AL B AL
AR ST, HERE, RAAMREIT SRR, R A REEIR C. MR R, ILZEH) .
- 2 IS ENTE D IS ENER C. MELHE R C. 2B ER A AT
B B2 S B RR A 0% (S I ) & &, D3R 3.0 A SR Lo & &40 il 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 1 0.022~0.044 mg/g, E~& Mo & BAFHE—E 2%

=7
It o
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Table 3 Determination results of 13 components in Centipedae Herba from different origins and batches (n=3)

& Content (mg/g)

%4> Component ST SME bR A R 22
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  S11  S12  S13  S14  S15  Sl6 _
(xts)

ZxJ5 R Chlorogenic acid 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+0.139
S8R A Isochlorogenic acid A 1.136 1.321 0.855 1.259 1.014 1.077 0919 1.737 1.616 1.832 1.893 1.547 0.614 0.656 0.591 0.527 1.162+0.460
&R R C Isochlorogenic acid C 0.472 0.434 0.491 0.466 0516 0.482 0.480 0.568 0.605 0.617 0.581 0.516 0.388 0.406 0.376 0.368 0.485+0.079
it 2 & Quercetin 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+0.028
1L 2=y Kaempferol 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 0.081+0.025
3-HEFEM Y R 3-O-Methylquercetin 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 0.074+0..013
1144 Al Darnicolide D 0.816 0.881 0.997 0.908 0.992 0937 0940 1.135 1.210 1.172 1.051 1.080 0.761 0.792 0.733 0.705 0.944+0.158
1144 Al Carnicolide C 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+0.219
/NHECMEZ Cmicrohelenin C 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+0.044
M ZEBE R Abrevilin 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 2313 3.051+0.499
1R S8 Lupeol 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 0.038+0.012
S-Sl B-Sitosterol 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 0.092+0.019

AU BE Taraxasterol 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 0.032+0.007
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Fig.2 Pedigree diagram of the average linkage (between groups) of 16 batches of Centipedae Herba
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K F SPSS 26.0 B AR 16 #EREA & Fdr 13 Bl o & &84T £ % 2 M1 Cprincipal
component analysis, PCA) , 13 R FHEMEM T Z TR (W& 4) KEAaK (LK 3 |
WG FEAERE R (WK 5) « B R0 2% (WK 6) o B 4 FIEIHT 2 A E A FHE
B4 19 10.187 F1 2.059 CREAEAE>1) M, T ZBTRRAE 5 Al 78.361%F1 15.839%, KBTI
2 AN TR RRIGA B E 13 DRSS 94.200% 1045 B 121, X REAS & B B IF B R IF I
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BRI, M R AN HE DB 3R C X058 2 E U DUBRE 35 . 38 3 /N L DG I 2 /R AR
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Table 4 Analysis of variance of principal components in Centipedae Herba

F A4 Principal J7 ZTTHRE Variance BT Z T ZE Cumulative variance
FFE{H Eigenvalue
component contribution rate (%) contribution 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° 1.128E° 100.000
13 7.596E*# 5.843E7 100.000
12
210
%ﬁ 8
5 6
i
£ 1
2
0

1 2 3 4 5 6 7 8 9 10 11 12 13
£ it I 5 Chromatographic peak number
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Fig.3 Scree plot of principal component analysis
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Table 5 Initial factor loadings matrix table of 13 components in Centipedae Herba

%4y Component WIGER ¥ 347 Initial factor loading




Principal component 1

Principal component 2

ZrJ5 R Chlorogenic acid
&R ER A Isochlorogenic acid A
SFE-JRR C Isochlorogenic acid C

Hit 2 2 Quercetin

11 Z5f Kaempferol
3-HE I R 3-0-Methylquercetin
<% NS Darnicolide D
II4x%WlE Carnicolide C
/NYEC3F Cmicrohelenin C

FiMZHH R Abrevilin A

P S Lupeol

B4 8 B-Sitosterol

THAS B Taraxasterol

0.955

0.962

0.973

0.159

0.932

0.968

0.953

0.962

0.155

0.973

0.964

-0.948

0.970

-0.082

-0.088

0.002

0.985

-0.197

-0.157

0.057

-0.089

0.986

0.002

0.007

-0.153

0.067

&6 BARED 13 MRS HES RE

Table 6 Component score coefficient of 13 components in Centipedac Herba

531597 2% Component score coefficient

%43 Component

FER 1

Principal component 1

Principal component 2

ZJRR Chlorogenic acid
S&¢JR R A Isochlorogenic acid A
&R R C Isochlorogenic acid C

Hit 2 2% Quercetin
15 Kaempferol
3-FE M R 3-0-Methylquercetin
<% AlE Darnicolide D
1144l Carnicolide C

/NHELM3 2 Cmicrohelenin C

0.094

0.094

0.096

0.016

0.092

0.095

0.094

0.094

0.015

-0.040

-0.043

0.001

0.478

-0.096

-0.076

0.028

-0.043

0.479




fEM-Z s & Abrevilin A 0.096 0.001

P EEE Lupeol 0.095 0.004
S-45 W% B-Sitosterol -0.093 -0.074
B AYLHEE Taraxasterol 0.095 0.033
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Table 7 Results of standardized processing of multi-index component in Centipedae Herba

%4> Component

RN G 45 R Results of content data standardization processing

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16
£¢J5ER Chlorogenic acid -0.237 0.345 0.029 -0.115 -0.568 -0.410 -0.928 1.288 0986 1.561 1.403 1.129 -1.050 -0.928 -1.353 -1.187
SRR A Isochlorogenic acid A -0.057 0346 -0.667 0.211 -0322 -0.185 -0.528 1.250 0987 1457 1589 0.837 -1.191 -1.100 -1.241 -1.380
SEZRJRER C Isochlorogenic acid C -0.165 -0.646 0.076 -0.241 0.392 -0.038 -0.063 1.051 1.519 1.671 1215 0392 -1.228 -1.000 -1.380 -1.481
i 7 2 Quercetin 0.143 1321 1.821 1.107 0964 0.786 0321 -0.179 -0.786 0.000 -0.893 -0.500 -0.643 -0.357 -1.429 -1.643
LI 25/ Kaempferol 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
3-HEEM B R 3-O-Methylquercetin -+ -0.154  -0.692  0.000 -0.308 0.000 -0.385 -0.692 1308 1.154 1.769 1462 1.000 -1.000 -0.846 -1.154 -1.308
144 Mg Darnicolide D -0.810 -0.399 0335 -0.228 0.304 -0.044 -0.025 1.209 1.684 1443 0.677 0.861 -1.158 -0.962 -1.335 -1.513
4% A lE Carnicolide C -0.059 0342 -0.671 0210 -0324 -0.187 -0.530 1.247 0986 1457 1584 0.836 -1.192 -1.100 -1.242 -1.384
/NHEL % F Cmicrohelenin C 0.136 1318 1.795 1.114 0977 0.773 0318 -0.182 -0.795 -0.023 -0.909 -0.500 -0.636 -0.364 -1.432 -1.636
M ZEE R Abrevilin A -0.168 -0.641 0.066 -0.246 0.385 -0.040 -0.070 1.044 1.507 1.657 1202 0.389 -1.228 -1.002 -1.381 -1.479
P EBE Lupeol -0.583 -0.417 -0.333 -0.083 0.083 0250 0.333 1333 1.167 1.667 1.000 0.500 -1.167 -1.083 -1.500 -1.333

S5 lE B-Sitosterol -0474 -0.158 -0.421 0.263 0421 0.105 -0.158 -1.105 -1.211 -1.474 -0.737 -0.579 1368 1211 1.684 1.526
AU HEE Taraxasterol -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
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Table 8 Principal component scores and ranking of 16 batches of Centipedaec Herba samples

45 Number Fi Fn F; HEFP 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
S4 -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 4
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

* 8 o 16 LIS AR i LN SR G150 fE-1.451~1.344, i kEdh S8~S12 L 7>
GaEE, HEERE TS AL. SI~ST FER LM ERG B A R T . HAx 4 DML
TG BURHE A S G . b L, FA A7 H T2 [ 72 M 5 vk RS £ B o o 22
SV
224 ESARR N Z R E-FIA AT

PR RGBT R SR I ZE AR S S 16 RS A BRI 13 AN B BHUEAE
FEFEN SIMCA 14.1 Gitt 3 A 4T IR 28 i fi /N —3fei%-#1 51 73 #fr - Corthogonal partial least
squares-discriminant analysis, OPLS-DA) , 45 RIS 4L R2x=0.981, R?y=0.898, 0>=0.831,
PRI R E T HE . TONAE ) KT GBS KT 0.5) , BAIES LI 4 A1 5. & 4
BoR 16 RS ARH SN 3 H, HREN 8 DARREEEVEHGY (variable importance for



projection, VIP) >1 JNfikrifEl?), st sy BRI T, S5 RA 10 Gt 2
BE A, VIP=1.712) . &4 2 (REJRER A, VIP=1.651) « &4 9 UNHEL & C, VIP=1.439),
By 4 (Wt R, VIP=1.148) Hpsr 8 QL% NEE C, VIP=1.139) , Lk 5 MEsrxi#g
AE R RE, PR IR A & 57 5 R B AR S . 4 OPLS-DA R 4T
200 X EHAGL, HEHAAKE (WK 6) , 45 R2 G HEL Y M#EkiE<0.3, R o2&
B Y WA SUE, R RSB RS, AT B AT 16 HERG A B
BER,
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Fig. 4 OPLS-DA score chart of 16 batches of Centipedac Herba
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Fig. 5 VIP map of different markers
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Fig. 6 OPLS-DA model permutation test diagram
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X HPLC REEHHAT 7% %% AR RS (ZE-0.02%BE R . ZN5-0.1%BE RV
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