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Abstract: Objective To analyze and predict the differential active components of Dendropanax dentiger using fingerprint and
network pharmacology methods, establish quantitative analysis methods, and provide a reference for the quality control of D. dentiger.
Methods High-performance liquid chromatography (HPLC) was used to establish the fingerprint of D. dentiger, and chemometric
analysis was employed to screen the main differential components from different origins. Furthermore, network pharmacology was
applied to identify the core targets and key pathways of the characteristic components of D. dentiger in the treatment of rheumatoid
arthritis (RA). A “component-core target-pathway” network was constructed to predict the differential active components of D. dentiger
for anti-RA effects. The content of the differential active components was determined in 28 batches of D. dentiger samples, and the
final differential active components were identified. Results The HPLC fingerprint of 28 batches of D. dentiger samples was
established, with 13 common peaks identified, including 5 peaks assigned as protocatechuic acid, syringin, chlorogenic acid,
isochlorogenic acid A, and isochlorogenic acid C. Chemometric analysis preliminarily identified syringin, chlorogenic acid,
isochlorogenic acid A, and isochlorogenic acid C as the main differential components. Network pharmacology analysis revealed that
syringin, chlorogenic acid, isochlorogenic acid A, and isochlorogenic acid C might exert therapeutic effects on RA through 8 core
targets, including prostaglandin-endoperoxide synthase 2 (PTGS2), caspase 3 (CASP3), epidermal growth factor receptor (EGFR),
matrix metalloproteinase-2 (MMP2), matrix metalloproteinase-3 (MMP3), E-selectin (SELE), P-selectin (SELP), and prostaglandin-
endoperoxide synthase 1 (PTGS1), influencing signaling pathways such as lipid and atherosclerosis, renin-angiotensin system,
interleukin-17 (IL-17), and tumor necrosis factor (TNF). Finally, syringin, chlorogenic acid, isochlorogenic acid A, and isochlorogenic
acid C were determined as the differential active components of D. dentiger for the treatment of RA. Conclusion The established
quality evaluation method is accurate and reliable. The differential active components screened by network pharmacology provide a
basis for the quality control of D. dentiger and insights into its mechanism of action in treating RA.

Keywords: Dendropanax dentiger (Harms) Merr.; differential active components; quality marker; fingerprint; network pharmacology;

multi-component quantification; gallic acid; syringin; chlorogenic acid; isochlorogenic acid A; isochlorogenic acid C
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Waters A#]; AGL05 B+ T2 —HWTRF, Ll
TP R RHEAE A IR 2 7] AE1247 BIHF R
g pEFET R IR A R HTY-200g A1)
ZiHl, KR KA A RAR; HWS-26 BH
PAEIR K B, WERFAES (R FRAR
Smart2Pure Pro UV/UF #iEE2/KAL, 3£E Thermo
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VAR AN R Hh 28 HER S 20 RIR WK 1, iR
= bR 2 22 R 30 55 18 O TN B 2 & A )
2% D. dentiger (Harms) Merr. [ T-/§ 2%
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Table 1 Sample information

W A P FE
S1 WL WK T Rk S15 LA = B TR
S2 WHL& WK T Rk S16 LA = B TR
S3 WL WK T Rk S17 MK =P S=2=1

S4 LA N /K 7 K L S18 T EZEE R

S5 LA N /K 7 K L 519 T EZEE R

S6 WA /K T K U S20 MK =P S=F=1

S7 WA EHESEN 2 s21 WA FR L 2 AR 28
S8 WiLA s i E A S22 WL 2R EL 3 AR 2%
S9 WA H HE AN S23 WL 2R B 3 AR 2%
S10 WL A BH & YA S24 WILA SR E

S11 WL A BH & YA S25 WILA SR E

S12 WA 24T B S26 WA SRR E

513 MK =P /N R~ NI ) S27 WLA R B PR S
S14 LA AR BH B ORUE TR S28 WLA R B PEEL S

1.3 BiEESHRH

o R g2y BB FE ( TCMSP
http://tcmspw.com/tcmsp.php ), Swiss Target Prediction
B (http:/swisstargetpredi ction.ch/), PubChem %§
P& (https://pubchem.ncbi.nlm.nih.gov/), UniProt %%
P& (https://www.uniprot.org/), GeneCards Chttps:/
www.genecards.org ) , OMIM  ( https://omim.
org/search/advanced/geneMap ) , DisGeNET ( https:/
www.disgenet.org/search ) , DrugBanK ( https:/go.
drugbank.com), VENNY 2.1 “F-& (https://bioinfogp.
cnb.csic.es/tools/venny/index.htmL ), DAVID #(#f &
( https://david.ncifcrf.gov/ ) , RCSB-PDB  #{ i J#
C http//wwwRCSB.org/ ) , HERB #{ #i &
(http://herb.ac.cn/), Cytoscape3.8.0 {4, SPSS25.0
HAPFRT SIMCA 14.1 3%,
2 HEEHER
2.1 WSRYEEAR
2.1.1 k%A AEIEFN Waters Xselect Hss T3

(250 mmX4.6 mm, 5 um), K 220 nm, AR
& 1.0mL/min, 6 25 'C, #EFEE 10 puL; WENHH
N ENE-0.2%E B AKIE T, B EHL: 0~4 min,

6%~9% M 4~20min, 9%~10%ZME; 20~24
min, 10%~13%ZMHE; 24~49 min, 13%~20%Z.
fi&: 49~51 min, 20%~21%Zf: 51~62min, 21%
LI 62~88 min, 21%~45%Z.fiE; 88~90 min,
45%~6% M .

2.1.2 G HIE aE EAOE LR
. LTHRE. SR F2ER AL TR C
Xof Rt i, N 70% HY R ) RSB B AR FE 230N 6.03
17.27+ 191.37. 384.79. 80.52 pg/mL HJVE A5 B
AN

2.1.3  HEEAER RIS BORSESRR G 4
S 1g, MWEME, BEREHETRS, HBEMA
70% F BRI 20 mL, FRAERE, IIFEREEE 60
min, A . F 70% HEEFE BN ERCR TR, B,
1 0.45 pm FASLIEREES, BI15.
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R RIFHI B ROR, ke, PR
WA R, B, #estEiAS g (S), H
TUH R A UG (R AE TR B R [A) FAE S D TR
2.1.5 REEERAR BOWSHES (S200 KR, #%
“2.1.37 TR 7k AR IR, % “2.1.17 T
TR AP SEIERE 6 UG, i . 45 IR,
I WG AR B 1] RSD<<0.14%, AHX T
i RSD<<2.73%.

2.1.6 HEEMAK  BUEHR SN (S2006 11,
& “2.1.37 TR T iEPATH AR 6 1, 1%
“2.1.17 TUR IS FARATIE, Rkl 4
KB, HILAHWERAX LR H] RSD<0.22%,
AT I A RSD<1.89%.

2.1.7 FoEMERE BORSRE (S20), $%42.1.37

TR 7 & R AT, 3% “2.1.17 UM S %
£, Z¥RI7E 0. 4. 8. 12. 18. 24 h #HKE, 0%
W, SRR, S ILH UGN R RSD<
0.30%, AHXTIEHIFL RSD<2.10%.

2.1.8  FREUENE RS KAHUETEN K 28 HEW
ZHE I HPLC il sef- SN “ 2 il e o & i
FHALEPHN RS0 (2012 JO” B fFH, LL S5 i
NSIREEE, WE A & 58 FE N 0.5 min, SR A7
Hrik, HHTZ SRIEE L Mark WEHETIEDCED, 4
Ji% 28 HUASHE 1 HPLC 5 80135 8 in & B ot 1
Feor &t (R, FERA 13 N3bFIE, SRE 1.
I SR A SR RS X, FEIAH 5 AN il
W, 3 SUENIFILAER . 4 SIE T &HEH. 5 5%
NERRER 11 SN TERER AL 13 S8R TR

Eﬁc, IJ_[I_J@ 20
11
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4
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E1 28 itHSH5E HPLC Ry EiEE mE RS BIELELE (R)
Fig. 1 HPLC fingerprints of 28 batches of D. dentiger and control fingerprints (R)
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3FILKIR; 4L THEH: S-FER: 11-RERR A; 13-REURK C.
3-gallic acid; 4-syringin; 5-chlorogenic acid; 11-isochlorogenic acid A; 13-isochlorogenic acid C.
2 WEHEM (A) MRAXEME (B) HPLC Ei%
Fig.2 HPLC chromatograms of D. dentiger sample (A) and mixed reference substance (B)
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PLAE OO RIS (R) fE NS IR, X 28
O SRE S BT AR EAY, W3R 2. S5 5REIR 28
LS 25 A BLEE S5 RN 0.711~0.996, LA ST
S3. S11 FIAHMAEE S} 53 0763+ 0.711 H1 0.765,
A 25 HARBLEE PPN 45 RI97E 0.87 LLE, BEWIAIH
UK EVHE il 1) T BEAAAE — E 57
22 WEHEFSH
221 REpHr BL 28 dtEEM R ILE gAY AR
&, S SPSS 25.0 FfF, SRAARBERHARNTJ5
RSB BEAT R GRS, FFERHIREIRE (& 3D

*2 28 #tkSRELEIERIEITNER
Table 2 Results of fingerprint similarity evaluation for 28

batches of D. dentiger samples

G5 L G HRUE
S1 0.763 S15 0.993
S2 0.942 S16 0.994
S3 0.711 S17 0.985
S4 0.996 S18 0.954
S5 0.969 S19 0.990
S6 0.989 S20 0.994
S7 0.955 S21 0.973
S8 0.984 S22 0.895
S9 0.988 S23 0.987
S10 0.908 S24 0.995
S11 0.765 S25 0.972
S12 0.873 S26 0.994
S13 0.966 S27 0.951
S14 0.894 S28 0.974
RARIE
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Fig.3 Cluster analysis diagram of 28 batches of D.
dentiger samples

LORIEEEEN 15 B, BTN 2 2K,
S4. S5. S8. S14 HHN—, HRpFHEN—K.
YO RIEBICE N S I, 28 HEREM N 42K, 1
FAFE S1~S3. S6. S7. S9~S11. S15. S16. S21~
24, FESATEDS 5 AN il S12. S13. S17~S20.
S25~S28 A—3K, FEMKHE 4 DAFE M 5 3
FAUHE S5, S8, S14, HEFKHETEHAEH; S4 H
MK, HILHEEmMPC A AR R R
REEREIR, AEFHIOW S & DA77 R E
S, Rl PR S A TSRO — 2K AR
HOFE R EAEE—E £ R, X RS M S 1 E
AREH K
222 EEOOHT # 28 SRS A g
AN SPSS 25.0 BT F R 40, FLEREL
B3] 3 MFIEERT 1 ERsy, H R Z DTk
A 81.436%, KX 3 Ao e s [ 28 #HER
SR 13 NMEFERRESEE, AR
R, TR 3 NMERME RSN 13 Mt
KA S AT VA . BRAEAE S TTHR R L2 3.

R P A R I T 5 A 5 13 N ik
BURGE 2 RIMAH R R, 4R NK 4. F1 X
B FE R e TRk 2, 3, 5~13 (s &2
TRy B T @i 2, 4 EE, 3 T
Oy E T @RS 1 SR

23 BEERSERBE

Table 3 Eigenvalue and variance contribution rate

ER T FE TR RBUTZETTRCR %
1 7.382 56.785 56.785
2 2.129 16.377 73.161
3 1.076 8.275 81.436

*4 ETFHEER

Table 4 Factor load matrix

S et - EF_ES‘;%?EJ&@ -
1511 CREEBA 0.926 -0.300 0.000
W5 (IR 0.880 0.056 -0.243
59 0.861 0.036 0.283
I8 0.859 0.176 -0.293
U&7 0.848 0.405 0.169
6 0.842 0.443 -0.018
%13 (RERERC) 0.825 -0.415 0.144
&3 (JF LA 0.760 -0.275 -0.224
10 0.678 -0.623 0.190
12 0.645 -0.534 0.113
g2 0.592 0.440 0.132
g4 CETHEE 0.595 0.622 -0.289
g1 0.049 0.377 0.775
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223 A w3 Fn 53 HT Corthogonal partial
least squares discriminant analysis , OPLS-DA )

OPLS-DA & — A W E I 0 M i it J7 1%, BE
T R AR IR ) 22 5 030, K 28 HERE AL FR S
(K113 NI IR SIMCA 14.1 B4, &
A7 OPLS-DA BERSHEAT M. S5 AR R R Al
Ry 4317 0.926 #10.775, BBLTRNEE 1540 0* N
0.547 KT 0.5, RUNZBALEA R A€ AT a)
FEPE. BB (B 4) mrAnL, 28 fEFEM A
338, Hrb s4 yERHE, T EEXIASN, WER
B 2K, SRR 5 I HCA 45 A —
B, AEEEMKE (varable importance in
projection, VIP) {8 A ¥k 7 5 MEAL S B 245
b, VIP (RS, SREZAR B0 4 A) 22 5 1) D kiR
Kol DIAs & VIP {6 >1.0 ABME, ffikt 3 %
FEY), ERWE S, 7300 11 CREJRRZ AD.
W 5 CoRJRIRD. W 4 CRT AT, aia1Ral iy

1 500; e : N
1000 0 ¥ :%
] S\i.""i [
500! — s10@@s17
i & ooqs1z S0 0
07 o sl ]
| a @R 2 ‘ 0 L El
—500. g 5|‘ L 2] @
] — 53 0
—1000- o
-1500!
2000,

25000 —4 000 -3 000 —2 000—10000 1000 20003000 4 000
1.001 39%[1]

4 28 itRSHMm OPLS-DA 5457 &
Fig. 4 OPLS-DA score chart of 28 batches of D. dentiger

samples
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.25
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I I T
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S 0 I i i i e

-0.5 iR

-1.0° . )
< & #Im O & Vv — Aa w©w S o a &
B o o & g ¢ g o & & R ¥
X % - K = = =
& 2% &  Var ID(Primary) o
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5 28 S HE 13 M EFIER VIP EE
Fig. 5 VIP values of 13 common peaks of 28 batches of D.

dentiger samples

M, BRERIF SRR C 78 &k g AR =
FUE, MAHXTEEMAX & ERE, 2MSHE
LR, PRI i o) 0k 5 Dy fig ik 22 7 0%
PERCT -
2.3 HEIETT RA BB Q-Marker MBZHIRE
T
231 R S ST RRPYRSR
2R B AT Swiss Target Prediction 24 & 4 4>
i EMRIER. R TEE. FEEKR A, 74
JREE C MI/EFE S, M PubChem 48 SR HUMH ¢
A )1¥ L35 SMILES (Canonical SMILES) J&, #4
4 Mgk 5y 1) SMILES #% X OC 3 N Swiss Target
Prediction 45 e, -3 Tk dnifE probability>0.1
TR SRAFAH R mi. B, i Uniprot #d et
TIN5 E 3 A4 O L SR R 4 . RERE
I 2 NEHE IR AL S B R LR EE I, &
FRE) 111 ANTEPERE S

R ER I A TH %, LA theumatoid arthritis”
NI, M GeneCards (Score=5). OMIM.
DisGeNET. DrugBank 4 M#iF hilli5E RA %
. @ EHEMEHEBESE, B UniProt
HoHs e R S B S B A6 N UniProt ID, FL3k
31 059 M. BT VENNY 2.1 W35 SRR 2
1697 RA BIACEREEIE R CRPILAEREBERD o L3R15 41
ML (B 6-A).
232 HHA-HEAMEAEM (protein-protein
interaction, PP 1REI[ 41 MEEHSFA
STRING #(#5 E #EAT PP & [ EAE /M FE 5 B Ak Sr.
FEAT, JEERAT 39 DACARFL AU PPI IS (1] 6-B).
¥ PPI M4 REL TSV AT H, IHFFA
Cytoscape 3.8.0 # 17 3 b = £ 9% it ( analyze
network). F|H] Centiscape2.2 #fi{f 5 £dis 25 it 4T
JrHT, O H R AL A T >39.80 TR
E>0.013 FUERE >8.9 ) 8 ML LS. 4
R, NS R A G 2
(prostaglandin-endoperoxide synthase 2, PTGS2). -
Jt R 4 MW-3 (Caspase-3, CASP3). & A KH 7%
A& (epidermal growth factor receptor, EGFR). )i
% JEE FME-2 (matrix metalloproteinase-2, MMP2)
i 4 B & ¥ -3 (matrix metalloproteinase-3
MMP3). E-i£#%3 (E-selectin, SELE). P-i&#3
(P-selectin, SELP). HiZIMREHENIT A& 1
(prostaglandin-endoperoxide synthase 1, PTGS1). 3£
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WM 2697 RA 2 80LHI T ae 5 Bk & E % V)
K

233 F:HEAKIL (geneontology, GO) DIfgE
Lot ERNEERFA TR 2 (Kyoto
encyclopedia of genes and genomes, KEGG) i
B CKIRTEM 8 ML UL SN E] DAVID %
P& Chttps://david.nciferf.gov/ ), W & & N
“Homo sapiens”, H#1T GO TRt & M KEGG #
B4 Hr. GO g Al KEGG 1 2% 43t ¥4 ik B
“P<0.05” ARG ERE X ik GO EHES
Wz

A FRRRTTR

Prafg s 51 N&H, KPR 39 X4yt
(biological process, BP), == E2 ¥ K X} A 2 i BL
JiJE PR B IR L 2 A O T 0 R ) T R A

B ZH A Ccellular component, CC) 53 %%,
FHAMANX . KT 2 EWMENY; 51D fe
(molecular function, MF) 5§ 9 %%, FEW K4
B =R 7/ R L A LIS U= R 7/ SR G
JR TG 1t 55 . AW FEE HUAT 10 4> BP 455 K& CC
M MF BT A 458, A R 18T AT TR,
SR 7.

A-WZEER 5 RA FEZHE A BB BB 7ERE A PPLIM& IR, C-IE7ESE vl FLAL PP M2,
A-Venn diagram of the intersection target between the main components of D. dentiger and RA; B- PPI network structure of potential target; C-The
visual PPI network structure of potential targets.

El 6 ®E5IATT RA HEXEE TN
Fig. 6 Prediction of RA-related targets for D. dentiger
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[, KEGG BHEIERER, 8 MEOH
FERTE 15 ME @M B EE, WSIRIT RA &
B B - Rk R R MR IR B - (tumor
necrosis factor, TNF) {5 518K, 55 5 zh ki FEmH
b A4 %-17 Cinterleukin-17, IL-17) 15 5185
JIBREAS T IS 45 ARG & T T R R,
LI 8.

2.3.4  “RFAERGC-BE S E B A A Kk
RN 4 NMRFER T 8 MZOBE S % 15 2518

F A Cytoscape 3.8.0 M, H - RFAE 5 -1% 0 BE
RGEE AL (9. FlkiER VT T
MK EEEK, BORERRNEERN, HEE
TR IRFHIER 7 o R FH R 25 79 UM DL R %
A ORI . S5 REY], RHERUr SRR 5
THEH. RgER A F&EK C nh@EdEHT
CASP3. PTGS2. MMP2 S8 5, 5200 fig it 5 30 ik
SREREAL . BRI Rk R4 IL-17 M TNF %%
& TR KIEMSIGIT RA 1EH .
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Fig. 8 Enrichment analysis result of KEGG
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Fig. 9 “Component-core target-pathway” network diagram

235 It B TRHER IR O R 518
TEZE SISV T 2 TR 45668 /1. N RCSB-PDB %%
P B bR EE A =451 (PDB %20, K4fh
BB AN “Homo sapiens”, JfM PubChem ### 2 T %%
AL S5 2 (SDF A% 20 o WIS 21 8 4>
KRR R, o3 I SRS 4 ANFEFE Q-Marker £EJ51R

HTHE. REHER A FERR C 370 P,
23] 32 HEA+Z ARG R, T T8 664
R (E 100, HAG5 A2 Rt F R CHMMP3 Xt
BEHE, B89 8-5.10 keal/mol (1 kcal/mol=4.184
kJ/moD), fxmiIE R4 EIE C+PTGS1 MHEAH A,
#33N-8.52 keal/mol. FECAR-SZARLE A HI R 455 RE
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%, RAMGEARE, WHAER A REM . 73+
MRS RE (B110), W2 4 MEE Q-Marker 18
MZOHE SIS Red5)/NT =5 keal/mol, KIFIELE Q-

PTGS2 PTGS1 CASP3 SELP EGFR

Marker 5% /048 5 B RAFIIZE G RES T, Tk i oA
S Q-Marker 7] fEIEITAZ AL RAE RA JRITHA
FERBEM . # 7r TRHEE R A AT LA 11,

Z54 A%/ (keal-mol ™)

SELE MMP3 MMP2

10 SFHRGHAE

Fig. 10 Heat map of molecular docking score
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Fig. 11 Visualization of molecular docking results

2.3.6 LIHT RA fEH NS HIIEAE Q-Marker §7iik-
WL 2B EIE T RA 2 —Fh DA AOME . DG 1Y
AR EERHE R I B S e e, BT, IR
F2 B I ) S S R AE S RA HERR . ASHIE FL 0
WEH 4 MEAEZE RISV A — 2 P R0
o TRV, gRJEEREIS AT JAK/STAT #
NF-«B 15 5 B8 1805 K15 SAMRE T, im0
TR TS ) SR 1 3G A 07, 7w 00 i) e 4 24 A i 2

MH7A i) B s 7 Rk MR R 5
IR RIS, T HE M AA REHRE
PERIPIIT, ATIEIE T NOD B2 #4513
R EEH 3 (NOD-like receptor family, pyrin domain
containing 3, NLRP3) /Caspase-1 15 5l g/ S
AP AR TR SORE A RN BERRRE], SRR
RSV EA RIFHIHT RA 2530, Fap)a
TR A4 5K C RERE I NLRP3 R 1 5 & 1&/NF-
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KB T AR R I SR 175 5 28 O 8 KRR AR E S 121,
A 4k JRIR A BEBS I TNF-o 53 MH7A
FRET YERE U 20 P ) S I 0 L (R 2R g2,
RIEIRTT RA IEA .

FESCIEAN b, ) FH o 28 24 23 2215 3035 4 1 o A
IR 41 AN, T PP &R E BAE A
WIS EIHL 5152 8 ML OHE 5 (MMP2.EGFR.
CASP3. PTGS2. MMP3. SELP. SELE. PTGS1).
HA R 4R E AN MMPs 2% 8 1 0] DL g
HEO 2, EREEOSE N2 P st
JiT,  TETE MR RS 24 4 A ()3T B RN 4R 28 b e G A
A, FIEATCUIIE S R, R FERA EHE K
T ZER BRI, T TG A AR AR . MMP3 72 RA
KA EZEN R, RePEME 2 Mgt mT, af
ERTN RA B3 B2, ARz A it e
£ 1 (prostaglandin endoperoxidase syn thase, PTGS)
& HATIRIRIGIT RA H BRSSP R 25 11EH
FUAL, Horh PTGS1 W 2 5 5 HLAR I A 215 2l
PTGS2 ] 413 % S5 7, 1 R 18 15 1 B 24 i e 4
HEEI 734624, CASP3 2 B B B IE  5%
XTI T A A ERE S, MR E RA A4
FEVE RN — M EZER RS . EGFR 5 5@K S
VAT AP R AR AR R, T A
WA o T AR EE 2 R AR il ARt RIS
BOCHEMIEMRY, £ RA BEAERIM AL H,
EGFR FRIAZK- Tt 5y, I8 (e dhie 8 N 1 20 e 4 5
A2 7= A= TNF-o0 640 SR 1, INEE RA I8
JEESRE N o E 143 PR B2 1 40036 B 40
E AR AE RA WERAMIME BN, FHS
RIELHML R 7 R . ST RIAERIE SN I K. P-
65 2% RE A 32 Hh MORL A R AT Ik T 4 R A5 1 A iR
TG, SRR ALY, TNF 5 5@
7& RA HEZEEORHLEIZ —, HiEE ) TNF-o
AI 5T 2 Fh S RE A PR 1 1) 77 AR B i o 4 e R
MR, HIEZS RA BEHSE R AEA TR
B BB, TL-17 IL-6 S8R 28 PR1- 2 B Ui 1)
ENE, FERA KPR ER, KERAT
AR R, O MM (cardiovascular disease,
CVD) #& RA BEMT-EEER. {4 CVD &k
AR B AR AR, RA BERBREARE Y
IR B S I AR S K FERE ALY, BF AN
RA BFHERTRINKAE KEFRESE &=- 8 55k
ARG (RAS) WU A3, g & Lo i 45 R

KW, WP RAEAT RS E R-MERIKRRSR
CJTE %) TNF 5@ 553kl AL
s IL-17 (5 5@ B S k. BRI R 507
BRIEAR—E, T ARG R B RGRIR . TR
AVFERRIR C K T BB 5% 08 5 MMP2,
EGFR. CASP3. PTGS2. MMP3. SELP. SELE.
PTGS1 FE 4 &, B LIESL 7 28 il M e e i
M AYEYE . BJa, BRI “CRRIE RS - R
R-ORBRIE K WS, R RO T T IRE T 4 N
1E Q-Marker (5T &HH . KR R4 AL 7
SRR C) AFE A5k 22 i YRy
24 ERFEMERSEENE
241 XMNEGERKHES AEERER T H
. SRR, RERR AL R C X SR,
hn 70% H i) BT SR FE 43 17.27 191.37
384.79. 80.52 pg/mL FrIR &5 I AR -
242 fEEEREHIS [ “2.1.37 i,
243 MEEZMA [F “2.1.17 DUAEERME.
244 BMEXZRERE H 70% 9 EORIE A X B
TS LU R A [R] R B VR BV, % “2.1.17 Tl
NGRS AHERE, DA A VI TR R AL
B (YD, LI R Sl V300 S FE AR (X0 134T
LAEEIE, RSN mARERTZ, RIEK 5, R
B S A TE — 8 BRI Y Bl N 2R M R R AT
#5 EAEARFERZMEE

Table 5 Regression equation and linear range

WEN P ey 2 BN (pg mLY)
WTHE Y=56430X—28957 1.0000  0.173~17.270
SGER  Y=23126X—10859 1.0000  1.914~191.370
SEEBA Y=26075X—52191 09999  3.848~384.790
FEJEMRC Y=26163X—14616 09999  0.805~80.520

245 REEERE RS OR (8200, %
“2.1.37 LU R TSR, 4% 2117 TR
il S PSR 6 Ik, SR ERETHF. 45
R FERIR A, FSRER C IERIANT RSD 451
9 0.99%. 0.30%. 0.27%- 0.49%, %X 3SK5%5FF
K47

24.6 HEEMWAE HBEEMBHAKR (S200 6 7, %
“2.1.37 TR HIEFATHI ALK AW 6 1, 1%
“2.1.17 TR g A AT R , THES RO T
4 RSD 1, 45REW], KT HE. 4FER. T4
JRIR A 4RI IR C 570 1) RSD 73711l 9 1.62%.
1.24%- 1.55%- 2.12%, KHZHIEEIE R
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24.7 FEMERLE BRSO AR (5200, 1% “2.1.3”7
TUR 7 & R s v, TR EE 04 4. 8.
12, 18, 24h, 4% “2.1.17 W N A&7 E,
ORIEMIA . SRENETHH. R F8)%
g A RERJEER C WA RSD 43708 0.92%.
0.45%-+ 0.31%- 0.96%. F MR MERIE 240 K
Fe e PR R AT
2.4.8 IIFEFEICRIRES R FREURE SRR (S20)
250.5¢g, I o61n, AIMANSFEG &R EEA
SRR IRV, 2 “2.1.37 TR ) AT
% “2.1.17 BUR G KA b, THRASRIRT
HH. SRR, FER AL FEIRIR C 140
FE B 7 5N 98.00% . 101.81%+ 103.79% +
97.24%, RSD 435115 2.41%- 1.91%- 2.18%- 1.55%.
T IR 4 P s BINAE I R S5 R R, %57
MR 5
249 MM RN BN SR &R R
“2.1.37 TR 7 iEMI A PRSI, 15 92017 TR
O PE S HERE T, K 4 ARSI AR N 2R 1
[FIH7RE, RSB & (FIBR/K ), g5
K 6. BREKYW, 28 MW SHMPMET HFH. &
JRER. SFEIRIR A FERIR C P& & 07N
0.093. 0.898. 1.712. 0.349 mg/g, N[AIFE & A (K)3E
PSS B HEZER.
3 it

AT Q-Marker 9 “ TR ” ik, KH 45
SENESE A R 2 2322 7 VR 2
2 i T AT HER

26, HRYE Q-Marker WM FIMIPE R,
3L T2 HPLC a8l EIE, tnE 17 13 MESEE
JeAT, @R S S B R SRR . JFLAY
R BT HE. ROERA. FAER C 5 Ml
U o SR FH A 2 A5 QR 7 v 0 B 45 SR 3k AT 20 A
Hr OPLS-DA KRR, TR A, %
TEHEHEHERNEY, WEANSZM I 5EE 2
SRRy, RN S 'EMAX & EkE, 7
SRR C TEM S T 5 b s, WokEZ o 1
A 2 AR R Ay . H IR 4 AR Y REAE I
T8 B AR H R A AR B, A Q-
Marker 4% 358 55 YR 14 -

TEUEIERY I, JEI AR HERB 4 22 HI T 5>
B, 45 R EREERIR. KT /I FAERR AL
SRR C 43 AIAE 181, 190 4. 2 Fhep 2y e,

*6 28H#tKISHRD 4 MBS SERNER (n=2)
Table 6 Detection results of 4 components in 28 batches of

D. dentiger samples (n=2)
JiESHU(mg g )

B TR TET GRm  BAEMA | SAURRC
S1 0.276 0.639 0.527 0.167
S2 0.242 0.988 1.165 0.171
S3 0.283 0.857 0.511 0.077
S4 0.344 3.408 5.050 1.319
S5 0.089 2.264 2.350 0.390
S6 0.020 0.386 0.817 0.215
S7 0.009 0.078 0.266 0.085
S8 0.093 1.230 3.507 0.411
S9 0.361 2.629 3.798 0.606
S10 0.095 0.298 0.414 0.110
S11 0.060 0.423 0.242 0.053
S12 0.032 0.451 0.443 0.127
S13 0.011 0.910 1.424 0.348
S14 0.137 0.565 1.596 0.443
S15 0.026 0.503 1.097 0.282
S16 0.024 0.244 0.593 0.160
S17 0.070 1.175 3.247 0.411
S18 0.017 0.713 3.367 0.443
S19 0.042 1.387 2.831 0.430
S20 0.148 1.206 3.242 0.595
S21 0.015 0.169 0.298 0.147
S22 0.006 1.010 0.784 0.355
S23 0.026 0.309 0.774 0.148
S24 0.058 0.533 0.935 0.252
S25 0.026 0.659 2.002 0.607
S26 0.046 1.064 2.122 0.481
S27 0.009 0.464 2.235 0.603
S28 0.047 0.583 2.299 0.326

BRERIRBRAN, T340 3 Pl 7 Fofth rp 25 rh A7 AR B,
FEE Z A TR R, BRI ATRE g 3 Fh
PN S FRAEHIERR, (H4E 252245 1R
I G S IV E S ENIE A e T eI i
YEM, £ FEE] Q-Marker i ife 47 R BN, thofs Hogh
NZE ISP AT . AT TS & SCHR I 4 &
DAL RA T A 0 2% 24 B2 B DA 4 SR
A Q-Marker FRIAT R, A HEDIX 4 ARl sy
TERNM S E oy H BA B E G HEAER, W
RERA € FER, BI A2 Q-Marker T AT
B, Ja8, WAEERN O B R AL A B AT
BE— PR I, AT T e & 08 T K 2 SRR
KTEHE. R ERA. »EJER CIEAMSIE
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J7 RA HIZE R PER Y, gk HEAT 22 5 30 VE Ry

& B E .
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2% 2 PR AR T VRN B AW S HEAT 22 R R T RO B
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B2 A FRexJRIR C IE S T RA R TT IR
e 22 s Iy, SIS 1 RV b SR
PEIEZS % . [, KO TIRR TR SIRIT RA K
L3R o B AE AR I BLA,  HREDIR Z ) 2 2k
IR, BT EH. REERKR A, 2RER C
S5 BeE I EH T MMP3. EGFR. CASP3 %4l
ROREZIAE 3R - KKK A48, IL-17. TNF 5515
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