ETHAXRESTRENERFHNREERNRUREFRTIHAR

IR, B, Z, A, YR, K&, RN (doE bR A E B LR E BT, L5 100091)

HEHN A RTERLBE MARTESRANERGELL R, BORNEHRF 5 TFHERR, HARTER
FAREY (Q-marker) , AR EE R FIFMRLAFRIE, Ak KA HPLC A I 16 R TG MIE B A T RA%
ARG R I RESHERS ST (PCA) k3t L ATAT R ;24 1,1-= 3K K 2-% A B A b A (DPPH) \2,2"-BR & -3 (3-
TR kvt 6-25 87 ) =B 2k (ABTS) el £ AR AR T LR AN F MW, KA K & LB E(GCA) Fefpy sk > = F = )3 (PLSR)
E 16 AR T M AL LR AR AR, R ARSI ARB B EEZR RS REEFTRERI LA
ey te s MEH Y- Ry 5 MERR AT O THERIETRER S SR CRAZ A LSRR, 56 FiERE
BHARL . R OIONBREE LM IS A EAMES 0.819 ~0.982, EAFE T 9 MR BB B ILATI5AT L P 7
MEZRA 16 B EE S H AKX HEHRENES , FRZRERBE ELXEOINTERE T, EHE 1(RTEF B),
(HARTEF) S(LER) SRTERANEREE ML L TRTEF B AARTEF LEREA T 127 A4,
X4tdes % SRC.ESR1 HSP9OABI, £ 4 F sf 369 3 MR 4 5o S Z A A BIF e ok, AR T ER AN
MFRBTRARETES B AARTES L EE, 246 Q-Maker Z RN, RAHEREEF B AARTIEN L 28,
REEFARTERELH IR, G BEIRRAMARTEGHERAAN TG X TSI, TAHARE EH R
S AR A BRI E IR SRR IR IR

KER AT E BB AR E R LR EX A ME B 5 F T ReREY
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Antioxidant Quality Marker of Centellae Herba Based on Spectral-Activity Correlation Analysis and Bioin-

formatics

QI Yutong, PENG Qing, MENG Shuo, LIN Li, REN Junguo, ZHANG Miao* , LIU Jianxun " ( China Academy of Chi-
nese Medical Sciences, Institute of Basic Medical Sciences of Xiyuan Hospital, Beijing 100091, China)

ABSTRACT: OBJECTIVE To establish HPLC fingerprints of Centellae Herba and study the spectrum-effect relationship between
its fingerprints and antioxidant activity, screen the quality markers of Centellae Herba and provide a basis for its quality evaluation.
METHODS To establish the HPLC fingerprint of Centellae Herba and study the results of common peak area by combining cluster a-
nalysis and principal component analysis (PCA). The antioxidant activity of 16 batches of Centellae Herba samples was evaluated by
the DPPH and ABTS radical scavenging methods and apply gray correlation analysis ( GCA) and partial least squares regression
(PLSR) to analyze the spectrum-effect relationship between Centellae Herba fingerprint and antioxidant activity. Network pharmacology
technology was introduced to analyze the core targets and construct the network relationship, the compound and core target were verified
based on molecular docking to comprehensively screen the active ingredients. RESULTS  The similarity range of the fingerprints spec-
trum was 0. 819 —0. 982, and a total of 9 common peaks were calibrated, 7 chemical components were identified. The 16 batches of
Centellae Herba were divided into four categories, all of which had antioxidant capacity and were concentration-dependent. The results
of spectral correlation analysis showed that the total peaks 1 (asiaticoside B), 2 ( madecassoside) and 5 ( kaempferol) were closely re-
lated to the antioxidant activity of Centellac Herba, among which asiaticoside B, madecassoside and kaempferol acted on 127 targets,
and the key targets were SRC, ESRI and HSP9OABI. Based on the five principles of Q-Marker, asiaticoside B, madecassoside,
kaempferol and asiaticoside were finally determined as the evaluation indexes for quality control. CONCLUSION The spectral correla-
tion analysis between different batches of Centellae Herba and antioxidant activity can provide a reference for the excavation and overall
quality control of Centellae Herba.

KEY WORDS: Centellae Herba; fingerprinting; antioxidant; spectrum-effect relationship; chemical pattern recognition; network

pharmacology ; molecular docking; quality marker
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TR 5L ( Centellae Herba ) Sy <p & B A 1) T 5 &
[ Centella asiatica( L. ) Urb. ] B T8 45, 8RB 2
WL STHOTE AR T (A i) b
DR 3, 5 T PR M M, WA 9 2716 7R
BT B TS MR DL R Ak N
o CRRARELZE ) rhiC AR ™ R, R, R,
RV, RS, B BRI E R ], RS 5w & =
THE B AT HURR S5 LAY, AT W B AR
R AR A IR B TR R
S5 e RARA i 3T BN R IR YT B R 1 5
Ry A BT R IR T KA . BRF R
GUREA B R RV A (R, E AN =424
I T SN SR ok 579 i o (B G T KW
HRARVERIR BT , RE A% 52 M bt AL B g, 410
AR T B A0 PR ek 2 P T8 R, DR
SAAE IR ARTRYT B IR B iR TR R

R, 2 80058 2 R A TS A7 il Y
JE AT AR SO A A, AR B BT L
AN A4 T S AR R ) 24 B M A — 8 R PR
P SRTT, SC T HAE M A3 P S A S50 AR G 11 17
Mt i DL AR T8, A S B AR AR AR B AL, e
PUAAAE VE RN FE bR, X RS B4 S0 &1 3 F L
SRR T G R BEAT W) IR 5T, Wi L0 S A A
PN PE BT, A By 19X 4 24 B2 R0 43— X 4 BR i —
HBIE, FETF Q-marker TN £ 75 i 6 AL FLBT AR
AR RVt B

1 RS H#
L1 L&
1200 74 HPLC AR (i (SEE LR A R 5

Synergy H4 4> Ifj it g br A% ( 38 B 7 AL 4% A PR 2
A R T AR AL (A B R A AR AR A A
MR T]) s NewClassic MF B J7 43 2 — BT RSP (MR
-FER 20 NFRE A RAE A BRAF]) 5 SCI-VS 1]
TR SN KIS g0 s (A 50) i Al
KQ-300 #Yj 75 i i v s (T OB 2 AL MR R A A
FRAF) .
1.2 KA

X RE AR AR B (fit5 110892-2020006, Jift 1 47
B =93.8% ) F2ILFE BT (LS 110893-202105,
[t B 93.7% ) BT B H B (45 112066-
202001, JFi /050 =95. 2% ) 125y (L5 110861-
200808 , Ji 2 4350 R 97. 4% ) (H [ £ i 24 it A
FEBE) s % B A S FLER (L5 J00911804017, Jii 4
IE>98% ) FRIEFE FLR (Hit5 Q05202207018
JTHE S > 98% ) (R B o5 AR PRk e B4 A7 R
o)) M ER (A5 015K1225 , J5i 6 43 5k > 98% )
(K7 Sigma) o WL FRERIAW (4 ¢ - L7, BilEE
MAEACBHEA R AT]) 52,2 -BRE-X(3- S B4 T 18
ME-6-Tf R ) — e £h (ABTS, i & sa bk A= L R A
FRAT) 51, 1- 40257 KL F B 2% (DPPH, I ifg
FMARH AR A D s BRI R (Ve, B 2548
BRI A R A ) ;s O (g al) ; JoK OB

(4rHrat) .
1.3 ##

16 LA E R 258 73 BB T 52 M )1 T35
FIVLVGA , 22 [ rp B RL 27 e 74 56 1 e A 45 [ F 5
R E NI R Y FRE B[ Centella asiatica (L. )
Urb. J By T H 4 5, 2504 By i )5 ok — 5 0, % B0
17, B TR b . FERORIME R LR 1,

x1 REEHMKRREER
Tab.1 Source information of Centellae Herba
No. Origin(in Chinese) Batch number|| No. Origin(in Chinese ) Batch number
SI  Qiannan prefecture, Guizhou province ( FtHIEAEG M) 20240416012 S9  Surrounding area of Yibin city, Sichuan province ( U )1] B2 J& 20240416007
IHIX)
S2  Qiannan prefecture, Guizhou province ( SN EE I ) 20240416016 || S10  Surrounding area of Yibin city, Sichuan province (Y N B 20240416008
i)
S3  Surrounding area of Qiannan prefecture, Guizhou province 20240416014 || S11  Pizhou city, Jiangsu province( 7TFRFBJH ) 2211011
(SR JE X))
4 Xingyi city, Guizhou province (‘FtH2% ) 20240416013 || S12  Pizhou city, Jiangsu province ( VLFRARI) 235012
S5 Duyun city, Guizhou province (FtHI#E]) 20240416011 || SI3  Pizhou city, Jiangsu province (7TFRARIN) 2207012
S6  Yibin city, Sichuan province ( PUJI|'FFE) 20240416002 || S14  Pizhou city, Jiangsu province (VT3P ) 2206011
S7  Yibin city, Sichuan province ( PUJI|'E52) 20240416005 || SI15  Ganzhou city, Jiangxi province (7T PGHEM ) 2211001
S8  Yibin city, Sichuan province (PUJI|'E{5) 20240416006 || S16  Ganzhou city, Jiangxi province (7T PG#FEM ) 2404001

2 B

21 REEHLEERT

201 RUREERCH SRR
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EEF B0.312 8 mg - mL ™" FHELH 0.072 8 mg *
ml ™" FRILFHE B 0.206 8 mg - mLT' FHE BR
0.324 mg - mL ™! RELHE EEZ 0. 086 mg - ml ™! iy
AN B ARV TR & LI 3195 0. 023 6 mg - mL™" itz
#0.022 9 mg - mL ™" R A X AR

2.1.2 BB H A KRR S OB R
0.5 g, K5 M A W EE 20 mL, FREE, #5203 (T
180 W, 4% 42 kHz)30 min, Ji(¥% , #FUCHR R, I H /i
IR B R o0 RS, B
2.1.3 @44t Agilent Stable Bond C & 5%+
(4.6 mm x 250 mm, S wm) ; ¥ 3 H: 2 (A)-
2 mmol « L™ B FRMIRE IR, B BE P :0 ~ 3 min,
20% A ;3 ~8 min,20% ~24% A;8 ~12 min,24%
A;12 ~ 18 min, 24% ~ 27% A; 18 ~ 25 min,
27% ~40% A; 25 ~ 30 min, 40% ~ 50% A;
30 ~35 min,50% A ;35 ~40 min,50% ~60% A;
40 ~60 min,60% ~80% A;Ji# 1.0 mL + min~';
FEUR 30 °C5 Kl 2 1< 205 nm s #EAE 2 20 pl,
2.1.4 FE®ESE BRSNS S10 @&, $592.1.27
TR 20 A il i i i, 4% 2. 1. 37 T A
PSR 6 U, IC A WE T, 1158 RSD {H, 24
SROGE HEE it % U TR AR PR RFDOE A HE vt 22 ( RSD) (B33
0.58% .0.25% .1.39% ,1.04% ,1.29% .2.03% #Il
0.9% ,B/NT 2.50% , R ASHE B B R AF, 95
RN 2K

2.1.5  fREMSE  BHE E A SI0, #%
“2. 127 TUT Z A A A i R, #2137 R
GRS 0.2.4.10 12 h 4, DL 3 S (R
BERRTHAY ) O 2 MR 3153 2 W AR X 06 T AR
RSD {i") 4 3L 4% U A Xk i 1#g AL RSD 43 51
1.92% . 1.22% .2.45% . 2.44% .2.92% . 1. 14% .
1.20% #1 3.67% , ¥ /NT 4.00% , 3 B L4 56 46
12 hNFRE T

2.1.6  EAMESIY FRICE] A S10 i &, %
“2. 127 IR A 6 bl A iAW, 4202, 1,37
U G E , DL 3 S (R IERFRAY) h S
B A A W AR o0 TR RSD B o 45 2R
%06 04 i B RSD 43518 1.03% 0. 78% ,3.12%
1.86% .0.94% . 1.70% .3.29% %1 3.92% , ¥ /NF
4.00% , B J5 i A PR AT o

2.1.7 HPLC $5 8 SR8 AR RUE W0 il 4
16 #EARE RIAE SA W, 20 9T HPLC @354, 1%
“2. 137 WUN GRS AR, S B edf A2 R
M 2538 SURIE T RS2 (2012. 1 ji) ) BEAT U

PIE 222k 2025 4F 4 H 5 60 45 7

ST, 3RAT 16 SN Rk S g R A
RLRE HEATPPAR
2.2 A AR
2.2.1 RZE 7 (cluster analysis,CA) i Ff] SPSS
27.0 Fft, LL16 HEAHEE B9 A HA e ity e Trg AL
g7 R (R IR FE F0F J7 BRGUHE B 1k b AT R 48
RIS
2.2.2  FE 543 (principal component analysis ,
PCA) % SPSS 27. 0 #1 SIMCA 14. 1 4443 % 16
AR REILAT I A G T AR, T8 SPSS XA Ay
R AEAL I, R B Ty 22 AR B R AT IR 1404, BOE SR
FRUEN R AR > 11, JRA5 R0 56 B B AE
FRBUT 22 BTk AS
2.3 HAfEEEE
2.3.1 DPPH HfJEWgRRZE S MOCHK 17 ] %
DPPH JG/K 2 B, B2, 1. 27 TR 38 i B ik
TR AT BIF B2 2.5.10,15.20 .25 mg - mL ™' i
R (PR 25 500 ) MR T RAE SR W 40 5
H100 WL As[al o B i i 7 i 5 200 pl. DPPH
CTEE R A 2 96 AL, 4ik3% 1 min, 2 i R
30 min, HEFARCIE 517 nm AL AYROGHE (4,) 5
A, 73100 L AL R 200 L TGk £ B
R EEAE ;A i 100 L JC/K SRR RO 200 L.
DPPH 75 ¥ 19 W ' B2 (L, 3 2H AR Ot B 0 3 IS
Ve Sy BRI MRS 202 1 1155 DPPH 3 dy H96 R
H, R T SPSS 27. 0 3K i 10, fH

DPPH F iR (%) =1 - (A, = A4,)/A, X
100% ANQY
2.3.2  ABTS g il AEigERAR S HOCHk17 ] 6] %
ABTS [ &8, B2, 1. 27300 F 3 5l 8,
Jin 43 5 R 2 2.5,10,15,20 .25 mg - mL”
B e B RS REVE W 43 I 100 I AN 6]
WAL S 200 L ABTS IR & 2 96
LA P& 1 min, F RGBS 30 min, AR
A E 734 nm LA OGE (A)) 54, 5 100 pL fE
RN 200 WL JE7K £ WV WA W' BE A 5 A,
29100 WL Jo/K  FE ¥ WA 200 WL ABTS 59K 1Y
WOGCREAE , B RE R 3 il . MR A2 3t
5 ABTS B i BETHFR 2, >Rk F SPSS 27. 0 #f3K
ICSO{EO

ABTS HHIBEERRR (%) =1 - (4, = A,) /A, X

100% nH(2)

2.3.3  BURGiT N RAH SPSS 27. 0 B4 16

HERUZE B 3E RS DPPH R ABTS [ i 3L 68 k47483
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I3, BEFEHE AR 0T P Logistic FETYTHEA R ik
FE(ICs,) , Fe)o & Bl GraphPad Prism %44

2.4 KRR

2.4.1 JK A8 2 BE FE /3 B (grey relation analysis,
GRA) R 9 Ay i i AUH — {1k Ab B, ) DPPH
FIABTS [y 2 35 B % 1Cs, 149 8] B {6 O £ 7 51
Yk Ak e A I U TS X, AR
3 ~4 315 Yk 5 X, 1R RE Ak, Hrh /3P R4
p BEE N 0.5, Ak HOP- P RICHERE ™

Alk = 1 - ( AAlkml + 14 X Aikmax >/( Aikmax +
p xAik, ) A~ (3)
AAik = Yk - X, | nl(4)

IS, =1,2,30

2.4.2 /3R 8] 5 43 #f ( partial least squares
regression, PLSR)  DAAN[A] P= M A 25 85 25 b A5 14
(AT AN 1 78 5E X, 4353 LA DPPH I ABTS S %
) 1Cs, BRI A2 5 Y, 4 8040 5 A SIMCA 141
BAFREAT PLSR 230t

2.4.3 LRGBSy F X HEI MR S ROCHK
GIMT I AT RS ML ALy, A PharmMapper (https ://
lilab-ecust. cn/) |, Swiss ADME ( www. swissadme. ch )
Swiss Target Prediction ( www. swisstargetprediction. ch)
Bl AR LA B A L Antioxidant” 2 5G],
i 3 GeneCards ( https://www. genecards. org ) , TTD
( https://db. idrblab. net/ttd/) , OMIM ( hitps://
www. omim. org ) 5 4 FE 3% U %5 B &, Ho Gene-
Cards 5EE Score {H = T HPALEICH T HEFR I ;K 8C o HE
SR S S B B AR RO M A A Y

SRR SR L A String $idfs 220 A
fEilh Cytoscape B iEAT PPL 43 A7, i 1B A% O #E 45
3T DAVID & % A8 £ 58 5 14T GO ( Gene Ontolo-
gy) 1l KEGG ( Kyoto Encyclopedia of Genes and Ge-
nomes ) & 20, BB MR Homo sapiens” , Hi4fg P
(EHEFIIRE , IR 10 4% i A7 WAL 0 pr >
M\ PDB (https://www. resh. org) 04 FE T 255 B 45
4, 30 Pymol FRAFHEAT F7K N B3 it Fic 4% 46 iy Ak 2
BVE, B M A AutoDockTools 1. 5. 7 . Pymol &k {f-i#47
WS EAMNE,

3 ZRAHW
3.1 REEHMILE L

LA S10 2 BRI, BERR T 380 , B i a] 7
FeE R 0.1 min, 2 5K 1E, R H Mark 14 DT Rk, A=
I I 3 Bk R (R) 2 L 1 ~ 2, SR
T 9 AU KX BRI SRS AR LU B
1 ST R B,2 Sy RERT RT3 5
WE R BT 4 SR 3RS SIS LA, 6
SRR, T S RER TR, 2158
16 LA B 25 B AU FE 0. 819 ~0. 982, P 45 5
W2, FHorok AYLIRARIN (S11.,S13 S14) (VL.P5#%
(S5 ~S16) G 2% L (S4) (FtIH#HFAI(S5) F Y
JIVELEE 43 4 U (S6.,.S8 . S10) (1) 24 A4 AH Bl BE K T
0.9, 15 B X B0 2 M Ak A4 AE 3630 5 1T ok B SR M S RS
M (S2) B WU NECE= (ST ,S9) Ml DX 1 245 B4 AR ALLEE /N F
0.9, VB IZ ™ X 2564 51958 V104 7= (X 25 41 fh 2
EAFAE—E 225

oo

R - Xt HEFR SUEIE ;ST ~ S16 - B 55 16 HEAR R HbAe i1 - BUE AT B2 — BRI T HiT ;3 - B B 54 - Wb 355 — ILAR ;6 - AU RER 7 - AR T i

M;S ~9 75'%%[-““%.

R - control fingerprint; S1 —S16 —16 batches of samples of Centellae Herba from different origins; 1 — Asiaticoside B; 2 — Madecassoside; 3 — Asiaticoside; 4 — Quercetin;

5 — Kaempferol; 6 — Asiatic acid; 7 — Madecassic acid; 8 =9 — Unknown peeks.

B1 16 #HF LM HPLC 45 5 B % & fm B 1%

Fig.1 Overlapping HPLC fingerprints of 16 batches of Centellae Herba
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.

0 2 4 6 8
1/ min
1 - LR B2 - BRI R 3 - TREHA 4 — MR 5 — LA ;6 - TR IR T - FRAEFUT HR;8 ~ 9 — R A
7

1 - asiaticoside B; 2 — madecassoside; 3 — asiaticoside ;4 — quercetin; 5 — kaempferol; 6 — asiatic acid;

B2 MRFEEMER S HPLC A

— madecassic acid; 8 =9 — unknown peaks.

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

Fig.2 HPLC of Centellae Herba sample

F2 16 WARE LML AT
Tab. 2 Similarity results of 16 batches of Centellae Herba

Sample No. Similarity Sample No. Similarity
S1 0.927 39 0. 819
S2 0. 898 S10 0.902
S3 0.903 S11 0.944
S4 0.953 S12 0. 864
S5 0.978 S13 0.934
S6 0.982 S14 0.934
S7 0. 874 S15 0.922
S8 0.924 S16 0.935

3.2 (R H A

3.2.1 CA % JH SPSS 27.0 % fFXt 16 HLFEH &
iR EAT CA S0, 45 SR UL IE 3. MRK IR 25 4 10
BF, 16 LR R A R 4 25,55 1 2 M B m
I S JE X (ST~ S3) PUNEEE (S6) I JH il
HIX (S9) LI IN T (S11 ~ S14) JLPG # N i
(S15 ~816) ;57 1 2 A DU I B2 (S8) 5 27 M 25k 5%
P ST (S4) A5 M ER AT T (S5) 5 DU I E 2 (ST)
KX (S10) B TR 55 IV 2, S5 R, v
B (PO BN ) FIZR e &8 (VLPE VL 25) XA AR
T R — AU, M AE 22 5%, L= HUA [R] 1
M RN R 5

3.2.2 PCA RJH SPSS 27.0 F SIMCA 14. 1 # {4}
X 16 it AR S R e 1y U 1 BRLE AT PCA 437 (3R
3), 4551 7R Bartlett BRIEAS € B & 1E P <0.01, 3%
HSCHE T 64T PCA 23, 4R BUS 155 3 4

PIE 222k 2025 4F 4 H 5 60 45 7

Euclidean distance
0 S 10 15 20 25
SI 1 1 1 1

S15
S16
S12
S1
S9
S3
S6
Si4
S2
S13
S8

]
7
B3 16 47 B RIRARE LM R LK E

Fig.3 Hierarchical cluster analysis of 16 batches of Centellae
Herba

R3 REEHL IR 2 (PCA) X R B A AR
Tab.3 Principal component analysis(PCA) correlation coefficient

eigenvalue and cumulative contribution of Centellae Herba samples

Principal Variance contribution ~ Cumulative variance

Eigenvalue

component No. rate/ % contribution rate/%
1 3.661 40. 682 40. 682
2 2.535 28.162 68. 844
3 1.515 16. 830 85.674

ERr, RERTT 22 SRR IA 3 85. 674% , H AR AL
2B BEUE (1 4) , Z2 A 3 A4~ F 801 REHE A S
AN B B AL

i SPSS TR T HA AR (3R 4) R, AL
Or 1 EERME T @i 2.8.9 MF 8, T 2
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Characteristic value
N
|

1 2 3 4 5 6 71 8 9
Number of ingredients

B4 MEEPCAHEH
Fig.4 PCA scree plot of Centellae Herba

FET ki 4 5.6 BIEE, FRS 3 FEX
BT 13 1ME R K9 AN I AR A
SO, S5 TR0 BB, LA 3 AN R X Y
GO AE R A 3 A E R4
ML (£ 5) . 16 #HAR A 7= U F 25 b 45
HA357 0 0.09 ~2.42 LR 15 4y s, AR RAE L
B Hrb U )1 B A M X (S10) 1540 fx
15, MR 3 R T i A, FLU Ok B M AR
T3 (S5) (BEIN 24 SCTTT (S4) JLIRABMI T (S12) (pu)i|
HEET(ST) s VLPG M 7 (S15.,816) FHyLIR AR N 1
(S11.813 S14) ZjMLi A A3 HEA FE 6 ~ 11, i Ab
Forp A S B RN S IL S b X (ST~ S3) g )i
2 B L SE R 3R (56 ,89) 25415343 HE 44 437
by 12 ~ 16, 2 B 24 0bF i it AR F oAt 7™ s, HLI] —
Hiy DX TRV 1 24 I ok 2 S5 K, PR SR AR IS
A Ty ORI Ko

K SIMCA 14. 1 4%} 16 LA B i 2t
17 PCA 23 HT, I AR 5o 9 A AT Wi 1 AL, 4 4
FNWTH P, SFAFFAT B2 PCA 15571 WL 5, 3k
PG 2 AR, — B [ 1] 7 2 5Tk
40.7% 55— F L5 7 2 DTHR RN 28.2% , BTk R
ZHH 68.9% , fE t[2] 34, 16 HE RS 2 bt
AL R W2, ST, S2.83.56.59 . S11,S13,S14
S15.S16 T 25,54 .S5.57.S8 .S10 4 I 2%, HE%
IR RIA—FL,
3.3 MELMAFELEHE

DL Ve R FHPEZY, %552 16 HLFL TS 75 245 1 7 R
DPPH #i1 ABTS [ fi 3£ 45 F1, )8 Fi SPSS 27. 0 %k 4
T 1Cs, 18, 1C, L8/ N 36 BB S B S AL BE g i
ZERLE 6 K6, S5REH 16 AT mGpia
—E WHTEALRE ), S S E ARG (R 55 F Ve,
Hodp Bl S13 (VLA M) HL 4 fL RE J7 Bk, DPPH
TR 1C5, Ny 4. 634 mg - mL™", B2 R T
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*4 MEEPCAETHMTEM
Tab.4 PCA component matrix of Centellae Herba

Common Load

peak No.  Principal component 1 Principal component 2 Principal component 3
1 0.547 0.556 0.57
2 0.699 0. 608 0.114
3 0.019 0.265 0. 946
4 -0.105 0.934 0. 062
5 0.167 0.897 -0.082
6 0.171 0.411 -0.696
7 -0.48 -0.041 0. 667
8 0.953 -0.036 -0.14
9 0.937 0.07 -0.2

10 0.547 0.556 0.57

RS 6 HRTELT RSB/ LFHT
Tab.5 Factor scores and sorting of principal components of 16

batches of Centellae Herba

Batch Principal Principal Principal Aggregate Order of
No. component 1 component 2 component 3 score scores
S1 0.176 2 0.4359 0. 690 8 0.362 7 15
S2 1.115 6 0.419 9 0.647 9 0.795 1 14
S3 0.667 0 1.172 2 1.024 4 0.903 3 12
S4 2.407 7 1.926 0 1.340 9 2.039 8 3
S5 2.299 0 2.748 8 0.800 9 2.1526 2
S6 0.733 0 1.072 0 0.909 1 0.879 0 13
S7 2.226 0 1.565 7 -0.758 6 1.4227 5
S8 1.407 8 2.1027 -0.470 7 1.267 2 8
S9 -0.127 1 0.3859 0.125 4 0.091 1 16
S10 3.178 4 2.577 4 0.304 2 2.416 2 1
SI1 0.544 7 1.724 6 1.129 5 1.047 4 9
S12 0.592 1 2.856 5 1.584 5 1.5314 4
S13 1.256 3 1.419 1 1.5529 1.368 1 7
S14 1.071 1 1.476 8 0.164 1 1.026 3 10
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S8 10. 308 6. 049 S16 6. 486 3.972
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Fig.7 ABTS radical scavenging activities of 16 batches of Centellae Herba samples. n =3 ,x x5
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DPPH ABTS
No. No.
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1 Peak 5 0.657 2 1 Peak 9 0.683 9
2 Peak 2 0.655 3 2 Peak 8 0.678 0
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-0.5 T T T T T T T T T
4 Peak 8 0.648 0 4 Peak 5 0.642 7 Pl P3 P2 P7 P6 P5 P4 P8 P9
5 Peak 7 0.647 1 5 Peak 7 0.624 5 Var ID(Primary)
B
6 Peak 4 0.628 3 6 Peak 4 0.608 8
7 Peak 1 0.614 3 7 Peak 1 0.603 4 4
8 Peak 3 0.603 6 8 Peak 3 0.598 7 34 - o
9 Peak 6 0.415 1 9 Peak 6 0.362 6 .
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A —DPPH [ VIP {f; B — ABTS ffy VIP {fi,

A - VIP value of DPPH; B — VIP value of ABTS.

8 MEEAMMHRLEZZ®(VIP) THE, n=3
Fig.8 Variable importance in projection diagram of Centellae
Herba. n=3
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Tab. 8 Results of molecular docking between Centellae Herba active ingredients and core targets

Target Structure PDB ID Target Binding energy/kJ + mol ~!

SRC _ TNG7 Kaempferol -32.64
2V A Asiaticoside B -33.05

o 80
< Madecassoside -29.29

Pa . Ogn)

\4' ’E: E i J
ESRI 7YMK Kaempferol -35.98
: Asiaticoside B -36.40
Madecassoside -35.15
HSP90ABI 3FWV Kaempferol -27.61
Asiaticoside B -31.38
Madecassoside -29.71

A - IR 5 HSP90ABI ;B - AL Ri4F B 5 HSP90ABI ;C - I EHiH 5
HSP90ABI .,

A - kaempferol and HSP90ABI ; B — asiaticoside B and HSP9OABI ; C — madecas-
soside and HSP90ABI .

B 11 REELFEEMNE S HSPIOABL 3 # 3D [
Fig. 11 3D Diagram of the docking of the active compound in

Centellae Herba with HSP90ABI
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