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Abstract: Objective To research the potential quality marker (Q-Marker) of Qinpi (Fraxini Cortex) based on “five principles” of
Q-Markers combined with fingerprint and network pharmacology methods from the perspective of measurability and effectiveness.
Methods The fingerprints of 15 batches of Fraxinus Cortex were established and subjected to clustering analysis (HCA), principal
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component analysis (PCA) and partial least squares discriminant analysis (PLS-DA). The network diagram of
“components-targets-pathways” was constructed using network pharmacology. Q-Marker of Fraxinus Cortex was predicted and
quantitative analysis was conducted simultaneously. Results The fingerprints of 15 batches of Fraxinus Cortex were established.
Among the 21 common peaks, peak 4 fraxin, peak 6 esculetin, peak 7 fraxetin, and peak 9 esculin were identified. HCA, PCA, and
PLS-DA results were generally consistent. Network pharmacology screened out 21 potential active components, 129 core targets and
159 key pathways. The fingerprint, pattern recognition and network pharmacology methods were integrated to jointly identify the
potential Q-Marker of the principles of testability, effectiveness and uniqueness—fraxin, esculetin, fraxetin and esculin. The contents
of that four components were 0.93%-2.51%, 0.98%—1.41%, 0.71%—1.09%, 0.66%—1.25%. Conclusion The potential Q-Marker of
Fraxinus Cortex was predicted by the integration of fingerprint, pattern recognition and network pharmacology. This study provided
a scientific basis for the comprehensive control and evaluation of the quality of Fraxinus Cortex decoction pieces, and a theoretical
reference for the study of quality standards for multi-base traditional Chinese medicine.
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esculin

ZRURET (MRATLE), FIAFE, ARE
RHE Y05 4 Fraxinus rhynchophylla Hance.
HIEH F chinensis Roxb.. R &M F. szaboana
Lingelsh.. 154 A F stylosa Lingelsh. /&4
Rl R Had . W, MEIE, HF. B, KB4
BAEAGE. WRIER ., k. WHSED, £
EHTETRAER . AW T HAAME. BAE
BEIBE. AHmEVEIRDR . M SCRE R A RORERIE .
& FE AL T AR AL T NS
Bevt. g PUJIEE . HALZ R ZEAEAEE
R ORIERE, RIFRBEGER . ROBEH K,
TS, MRS, =widksE, IR RO iR W]
ZREAPE. PLRBUE. PUMIE. (bR [
I PR IR S5 -2,

X BB S HeE AR, B RE,
WIEMRE” MHEE, A THAREREY
(quality marker, Q-Marker) [IMES, & 245 i SV
55 o EE A ST EE R R, FLE T S AR
R AT A R LS A T BCATL 5 26A% 5,
PG e (HYERZRO -5 k- T =2 fil AR
SRS, SherThaeE sy, Hik
% SR 2y ARG R, b 2 s A SR AR}
FARYE, BOASUS AR “YNT" B4, 2R ar
K 2 B AT AT R IS E o 7k, e
AR B AR AT e b At 5 i S0 P il (1) 8 A ek A AR
RAVEZLSR , BEME 2 Hb sz e r 24 e A A 22 S 1 B
WA 2% 22 3427 R DAL A T8 A T 24 W 8 ) ELAE
KABVEDM L, A5 RTTI AR CHE s 2% (1) 73 A
FB, KIZWE NS, 2 ARG S5EAM,
WFHREZIE Q-Marker E A E & (0, AHf 773k

T Q-Marker #it:, B4 m SR (TR IR AU RIE 45 5
e ZERE R HR S 2 27382073, IWAEDE B
PRIk 2 A B2 43 A TN 22 A6 DR 22 77 v 24 28 B T
FEH) Q-Marker, HN7Z% B2 U v 1 ot & 4% i Bk 7T 07
%, DA N Z BB AR i B I O AR IS AR .
1 UBEERG

1.1 X

Waters alliance acquity-e2695 & SRR (%,
BFEVUICEE . AR HahdEFEEs. PDA KIS .
Empower T/Fu% (36 Waters A 7] ); IM B HL 743
B RF GEZE A ] )3 SK3310HP U5 76 ol i e s (B
HEZE RS NCIDR
12 X%

STHEARZR B 3 (4ik'5 110740-201806) Z& 7
ZF (Jik5 110741-202109). F & (L5 111731-
202103) ¥t A o [E & 2] iR e B L RE, B B H
(#tt5 wkq-00435) W% H VY )1 4k ve & A BR A w], B
AR S B KT 98%; HIlE (tankgy, ER
TEATED; LG (Eukg, ERTEATE]D; HERGREAi
K UM EERG G ERA IR A D BEREY ('S
S1~S15) ZMa JRVE R b K 2 24 2 e 4 T Mt 0 4
EN AR FE o ochinensis Roxb.. 4 B H F
rhynchophylla Hance.. 42 I [ I # F szaboana
Lingelsh.. fg 4 (A4 F stylosa Lingelsh. [Tk
B, WIS BAREENER 1 E 1.

2 HESHER

21 FEIBUEEEMSH

211 k% KA Welch Ultimate&Reg XB-Cis
ik (250 mmX4.6 mm, 5pum); BN ZHE
(A -0.1%BER/KIFI (B, BAELEM: 0~10 min,



$E P 20234488 #o54% H158  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 15 * 5021 ¢
1 LMERKFERER
Table 1 Source information of 15 batches of Fraxinus Cortex

w5 R 5 i) W5 Y5 k5 P
s1 T 20191101 B 7 S9 TEAE T AR 20200301 H
S2 T A AR 20191102 Sl S10 ANEET 20200401 [ gt
S3 1 3 B 20191201 Bl S11 T AR 20200501 HH
S4 1 3 B 20191202 biB|d S12 T AR 20200502 Hi
S5 T FE 20200101 Ak S13 T A IR 20200601 Hif
S6 T A 20200102 B 7 S14 T AR 20200602 IR
s7 T 20200201 B 7 S15 1 B 20200701 IR
S8 SRy 20200202 2T

S6 S7

S8 S9 S10

S11 S12

S13 S14 S15

1cm

E1l 15 #FRRAMEREE (S1~S15)
Fig. 1 Character identification of 15 batches of Fraxinus Cortex (S1—S15)
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Fig. 6 PPI network structure of potential targets related to Fraxinus Cortex
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Fig. 7 Results of GO enrichment analysis of Fraxinus Cortex
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Fig. 8 Diagram of enrichment analysis results of Fraxinus Cortex KEGG pathway

VA BRI A Z 0 288 R R
R BERSIEIL I 2 Pl AITERET T 5m i H .
234 HHMB O MEME R RZigE @
Cytoscape #F X BB G %o« WER A B S
PTG R R E I L E . HiEaK T IERR
ARG, LEOMETE R RS, HOERAA
FE RIS . FFILRE 5 U DL FROR &1 p ]
FIREctE. Hrf, Pathways in cancer BA f i s 4
FHSCHERIEL 41 4, degree ST 10 ANETERE S 7
WA K R 3K 1 P65 (transcription factor p65,
RELA, degree=76). & H 5l CB HifA (protein kinase
CPB type, PRKCB, degree=66). &AM Ca Hifk
(protein kinase Co. type, PRKCA, degree=66). #2254
JER B B 1 5 8 (mitogen-activated protein kinase 8,
MAPKS, degree=65) . £ 5l Cy $it/4 (protein kinase

Cytype, PRKCG, degree=58). A cAMP il &
FIEE o 1L 3E (cAMP-dependent protein kinase
catalytic subunit o, PRKACA, degree=57). TNF
(degree=57). A0 11877 KT BAX (apoptosis
regulator BAX, BAX, degree=50). AT «B I
#2E o (NF-kB inhibitor alpha, NFKBIA, degree=
49). LR P53 & (cellular tumor antigen
p53, TP53, degree=49). LA E#I S Z H5R LR
(fraxetin ). P-4 K B¥ (B-sitosterol ) . Z& ¥ 2 %
(esculetin). WiHEES (caffeic acid). AESFLER Cursolic
acid) 5%, 5 PPI 455 —%. WK 9.

2.35  FRAT-4E-IEE AT I HO R LA
ZRE 2L MENERSY, BREREE . BER BEC
R BEHER. B-O I, 8- RIS 4T N
LEDGPREE T, ST “ROr-RE R-IEER T IS,
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B9 BYMS-BERR-ERBEMEXRE

Fig. 9 Active ingredient potential target enrichment pathway network diagram

FAT 129 MZOHE S, 159 40%8HER. PPl LLIIE
PERT IO LR S RS R BRE R B
B\ 2257 O3 WMMERR S RE SRR ST FERE RS R B
BT B-# i AT B SR+, BA
ZREYDEPERR, WERR AR T 2 FE A, a0
TR T AEAP. AT, REIRERSTZ AT L
Ui, RESR. HEASE 62 FRAEAFR. b 3 KBTS
Q-Marker i IR PEIE I, S L b =FAMEANZR R
(1) Q-Marker. % ff RAE R CFAERFRBE A —E %
JEBMENEE R RN, BER. B ORE
IR e  JER S KRR LB SR
PARCIAR-Z AR TR RS S IEeE . B d e,
YOI T IR B IR YL Sl TR BB vE e « O I
PRETES, DU DU MPURTERGSE, BERSIEN
Z I SRR VEE Q-Marker, J& T Bt 41
MBI ARSI ZA AP 5% 008 s T — 25 A
24 FRIRFEER Q-Marker 2 2iE
R EE S GRS 4 SRR K
.6 FIERE LK., 9 FUEZR R A A L5
ZFE LA, HEA RFFIRREMZERE, #F
A Q-Marker [ R I RITBE 1 J5 0U) 5 X 45 24 B 2 4
RERBEEMEE CESHITRGE. Pie, O

EIWREERRIT AR, SRENARHEMNG, A
A RFMARE: R, BEFHREERMNER S
FNRAE - LTRERENEITRLEL Y, WL
Q-Marker H [PIRFA P o ST N ZS K 5 245 300 R Bk
I8 7E Q-Marker.

ZRA R Q-Marker FEIRT AT IUME L PR
AR SR R, A2 B IAT R AR, AT
BWAHNRRE. BROR. BRE. BEFERME
NZE R VETER) Q-Marker, BT EINE.

241 kM A €217 TR EIEAE.

2.4.2 PRGBSI 4% “2.1.27 TR XTI S
TR B 2% 7 VAT ) 4 o

243 PSRRI 4% “2.1.37 BT R
TR ] % 7 VR IEAT )

244 JjikrEEER

(1) MR RFELL: KIS R I
2 “2.1.17 WA SRR IO REE R UHE
WEENBEALRR (%0, FXT LG TR A ALRR (y),
THEFREMZ T2, WA 2.

(2) HKE# e : MR ST HER AR s,
i “2.1.17 WETEZAMESTERE 6 I, idREIEHE.
REH . BEOE. BRFE T KT R UERR
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Fz2 ANERER S RIEIERYTFIE #3 15 MFRIRF P Q-Marker B & EE
Table 2 Linear regression equation for four labeled Table 3 Determination of contents of Q-Marker in 15
components batches of Fraxinus Cortex
SRE RERE/(mg mL™) BHHEL . %
REFRR 0.075~3.000 y=8372.2x+510.36, r=0.999 1 REHE BELE FEE REEH
RELE 0.075~2.000 y=16 472 x—967.02, r=09998 s1 1.25 0.98 1.09 251
REE 0.075~2.000 y=6899 x—240.97, r=0.9994 S2 0.55 0.65 0.90 1.15
RIH 0.135~2.700 y=4750.8 x+1057, r=0.999 3 S3 0.74 0.78 2.72 1.41
S4 0.69 0.72 0.99 1.31
RSD 73 %1y 1.78%. 0.75%. 1.88%. 1.89%, %] S5 0.98 113 119 0.97
Ay BeERE BT BT S6 1.15 1.22 1.33 2.26
(3) EEMRL: FATHIE 6 hZ K S7 #lik S7 0.74 1.83 1.55 1.35
PRSI, 1% “2.0.17 Ditig&AatiTile, id S8 0.84 0.87 0.44 0.91
SREGEE. BET BROR. BEER. BEFR S9 0.66 1.05 0.71 0.93
[{IVETHIAY RSD 4331 1.43%-0.88%+2.22%.0.76%, S10 054 104 071 144
%R EN BT S11 0.48 1.40 0.86 1.33
(4) FasEthitde: WMFM ST HUARMIsIR,  S12 055 1ol L0 2
$i “2.0.17 WA HIE 0L 2, 4. 8, 12, 24 S13 048 0.71 130 0.79
h BETIE, RET. BECHE. R, gy S L0 10 el A
S15 1.08 1.41 1.68 1.76

RIMEHF RSD 43714 1.39%. 0.66%. 1.73%.
2.77%, K% [ A M AE 24 h AR e 1 R & .

(5) INFERISCRIRGS: FEERE 6 (A& =
(28 B2 R AR ST HERY R 2.5 g, I 4 By
SFRE IE B, i “2.1.37 TR 7 vk At VA
P “2.0.17 TUERE KA IERE AT, 1SR LA
o HHEREE., BRCR BRE. ZERET
BIINEE USR535 5y 99.37%. 101.34%. 94.78%.
100.96%, RSD 43519 1.64%.2.13%.2.71%- 2.27%,
Fe B S0 5 UER .
245 ZFEFEMEENE  2RRERE 15 fit:
FEREd, R “2.0.37 TUR B VAT A s TR
I &, 4% “2.1.17 TR GRE &b, e
WETEFR, THEFES T Q-Marker B H . BR K.
FEER. BEPERNEGRE, &RILEK 3.
3 Q-Marker 4 #r

FT Q-Marker “ HJFEN]”, AW TR RSE
W AE A B R L X% 2 T 2 T Ik 2R
Q-Marker #AT#ER .

MAERBERE, BIYH. BERER. BER
MZE R CERBTHERIMNERM, 2 HIERR
ARG MR . BRI AL (8] 74 4B TR AR
#EHE (erythrose 4-phosphate, E4P) FHHE B fig o i)
PR IR 2N ERER - (phosphoenolpyruvic acid,

PEP), WABE LD RINARIERTR, FEEREHE
FRAGTE i 5-BEIRFE SR S5, 5 PEP M, DLEAE
ROy SCIR, Ay SRR AT A G R IR, AT LR
TORRR, HPORRR il A SR N AR 2R, 3
RN R E DDA R IRGE 7T, RN
PR e 2 B A R TR 2R I 2 IR ARG, — 2D %
tonE G R, B —gRfatt.
MAERIERE, TR B %, A,
MR, Kn%, HAEHEE, HHWEE, ik
Fis LA EIThA. BT, BEHER. BROEM
FERVWEAAPE. PURSE. PUREYN, P,
PUR . CRIFAPUAF 4EAC SR E R, R, 4524
MR RPAZHI S SR RNER CEEX,
T FITR RLIRE S E R Re S R BT SO R, T e]
VENZE BT AE ) Q-Marker, FA 4 3t
MATIESRE, Wang ZEISER A UPLC-MS il
E T H R ML) 5FdFE: Kim MR
HPLC $ARMIE T %8 B 3 A0 KRR 2% o 1 KSF- BA
FA B A IS SEISHE I HPLC JrikillE 1
FREPMERFRERRRE TSR, RN, A5
TSR AN A3 SR R e 15 b ZR AR B HPLC
TROUEINE, 75 21 M IEF IR IR I 4 SIE(HE KT,
6 G (RELF). 750 (BEFE). 951 (F
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FHE), it PCA fl PLS-DA 1§ & 1F. FiX
L ZFBEPRAGEERTME L2 R, W
RN AL Q-Marker, 74 Q-Marker §i% fA)
D R S

AL, AHFFE e TR L BEHER.
RER B CENEARLIBIER Q-Marker, HEifi
BEAT Q-Marker & &l 5E .
4 itig

HH 2 B HP IR 24 M B T I R ) A,
AR IR 2 A 0. F125 Q-Marker (132
BTG R 2R R R, RERE ARRAS E A
YR 2 T PR () v ) 8 e 2 o 1 1)
AN S AN TR . R TN JE
SR PR Jot A% 36 55 W0 A 2 e i 24 o 2t AT AL

AW LTI, #KHE Q-Marker FJ I, 2L
PEL REA YRR, 4 HPLC fRar&liE . #E
I 2 N % 2532 7 1 22 35 IR %2 e b i 2 7
17 Q-Marker HIHFIR A E, T/ 28 B 1 28 i
B BER. B CEFEAZREFELER Q-Marker.
—J7, HTEHREY, BETSREHRL
ECAVEE fUBUb, SEUNG A LR RBH, &
B A FNZR B F 2R 0 A i, DU L T e i R
B P N 2 TR S, DRI X 4% 2 B A i 2 SR
WEA N, HREMACEIEN &S
Z ARG BN, 28 R Be ot it
HRRAE, IR 2 WE 5T B 2 2R 98 RE A fk 4
e, Ji 2 RE R, AR RRIA, R
HRESFER R B, JERRTE S (reactive oxygen
species, ROS), Xf4ME K15 % A LR MPTEAH
YEFHRT, 28 je E ReRE I G 22 0 75 3 04 /0N BRL A% 1t 4
MIEE -, IR R S N B S EURAR SR8, 6k
SRR I 12 PR S e 40 4 B — o B i 1 R 1L,
7% 7 H K AR H ) S A0 B A . R AR DL ST
F2 M 220200 G g3 i 18 15 4% K - «B(nuclear factor
kappa-B, NF-xB) #if|.Co {52y, Xt R IHAR
= 175 S RS YRR D 26 BA ORy ER 22, @
I JE e L K] FBI-1(factor that binds to inducer of
short transcripts-1, FBI-1) 101 7L g Jes 41 ffd frt) 4
BA231, 28 R FR 2500 R % o503 S 30 1A Bk s s 1) 0
HTReI, JRE T A 2 R EE A R B e
(mitogen-activated protein kinase, MAPK) 155 5 il i
P YA RN PR AE R, IR SRR 78 4
UHIREH AREPREAINEN KRR, N _FhE

WA NZE ) Q-Marker $26EA J11KHE

F—J7TH, BESR HPLC 456158 xR A AN
EHERE . BEPR. BERCERIENE K
Q-Marker, {H22 3 2% 2k FRIA SR i RKag g imid
ZBRREZHMASERENGEEN, %EH
Q-Marker §ii i R N, K 29 N3 7E Q-Marker
ARG . BFFTRE], 28 3] DUl I # i) 3% J
KK F324K (epidermal growth factor receptor,
EGFR) MMM B (protein kinase B, AKT)
5T NI R U AR S, 23 R 25 AR it i
JIE TR LR -3-1% M (phosphatidylinositol kinase/protein
kinase B, PI3K/Akt) il % ~ i 2 iR & 1 W
(polo-like Kinase 4, PLK4) LA a1 41 fde 40 A 1)
WhE . LR AR ZERS, JEt R E R A R 2
(janus kinase 2, JAK2)/#% 5% & K - 3(transcription
activation factor 3, TAF3) {551 I 40l 45 iz e
YRR AR KR, R feiE i B IEE S m B 5 R T A
TAF3 FISaE AN/ e 4 R ) S e 28T, o
T PUE S T N R BEOE R -3 Csignal
transducer and activator of transcription 3, STAT3)
YT B T P AT TR AR S o R s o fe 2.,
%% N B AR BRI BE T mT ABH AR % B i i 1 A
VA FE 3L v P 3R T A% PR AH DGR 2 (nuclear factor
E2 related factor 2, Nrf2) /4% 1k ma B oo £
(antioxidant response element, ARE) %% P14
1Lllg, MIE BB IR AR E BT 5345,
eI R A UBIEIT PISK/AKL 38 2% 0] 37 12 S M At 1)
G, T 00 1) e 48 4 D P e 2 2 4 3,
T R ok A2 R I A 2R S N B Jo 40 A T R A R %
i 321, [ A of fi e of PV E B R AR, b i
& AN AE A2 B3 ] R SR SE R -0 Ctumor
necrosis factor o, TNF-o) £l 340/ & -1B
Cinterlenkin-1B, 1L-1B) 755 0% 47 T 401
RIEN TS B - E R R B caspase-8 Fl1
caspase-3 JE PG, AT IA 2% #0CR AR A% B
RN IE T FIAE FHB43S), B BoR, R/E L EA]
| STAT3 B FR AV 1T 2B 1) B (10381, e i ds
21 i A ARH A E Gol/G Fll Go/M #, TR D1
(Cyclin D1) 5L, FH 40T, BN caspase 3
ik, M & A E 4 Cclear cell renal
cell carcinoma, ccRCC) [J3fi%E. TR AR ZEE,
%5 B 4 3k R 8 I 5 e B R H v IR B 2
(porcine phosphoglycerate kinase 2, PGK2). "H i
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FR TG i %% 2 (glycerol-3-phosphate dehydrogenase
2, GPD2). 7% IR 5l (glucose phosphate
isomerase, GP1) )3 14 11 B A Hie (B8, E&n]
PAAE AR 9 A0 40 i) & N R AR K R Cvascular
endothelial growth factor, VEGF) 55 i i & 4 i,
TR 968 A 2R R 9 BSR4 7 A A B, 28 Bz
VAN~ IS IS U I O I DR AR S
(extracellular regulated protein kinases, ERK) /
NF-kB/AKT LS 4EH B AH R L3244 vt HTAR(ROR
gamma T protein, RORyt) /IL-17 HIFRIEF=EHRAE
FHEO, @t AT FR A A HE-1 Cheme oxygenase-1,

HO-1) FKisbife K40 Rl =0, R 4RIk
ReET YTER AT B A 3 (recombinant sirtuin 3,

SIRT3) 75 STAT3 Al miR-19b F i 14 M it 1 il £F
T W R BT W 30 A 9 -1 Cplasminogen  activator
inhibitor-1, PAI-1) fI7KF, k2% S rbRBNIkER
ARG T AR B, 38 R AL )
( adenosine 5’-monophosphate activated protein
kinase, AMPK) /5[] STAT3 &% 3h ki FEAT AL
FEAEIAE 2], IR PR RIRH FER R, M
T BN KRS FE R A IR R AR 2644, 23 i 2 3k RE LA
FEAIHE T 2 /R S5 EERER, B

F#AK Caspase-3 /K°F, HARYEH ML 228l
iR B Ak BB -2 ORI AT AR 4
T IR R IR R PR TR RS, R 2 RTE
T ARSI EI X B 98 s 5 ) 2k B IE A,
AT R 2B 5% 975 5 2 | 1461,

HPLC frgr&i it b, ARSRme R I i
FEUR LR iy, 28 fe rh BE 2 43y B FE VS, PRI,
RATERR 25 °C, S5 B RURTS BIHUF 1) 2L
Ho HAh, AKBEFIEAFAEAS () B I B B ) 5 A
LR, SBUHX RN E] RSD B8R T 2%, {HYY
/NT 3% AR, AT REAE H RS T
WIS, SO ik AR Pl o A i TR AN R A G . TEAE
ARG, A SZE %P HCAL PCA I PLS-DA 3 F
FB =F RS AN E] A BERT 28 B2 R 1 7 i b
JE AT IR 2 K fEAT - HCA 55 PLS-DA X #f gk 47 7
48 BRI, PLS-DA B HCA 4y S 5 A HERf
AMEBERE X FE i B AT 70 28, X T HCA Witk
SEHLAERA P X 3 A, IR ATREAT KRB R, W]
Xf HCA £5 R 47#h 8. PLS-DA 5 PCA 45375
AAARF, RILFEET VIP fiE ) £ 2% S5
PCA FE s 1 Fritdiss i & e KEAEE, BT

PLS-DA & T PCA (¥ /B4, [A]m SO RIAR B 15

SRICERERE 71, HIE & Q-Marker FRIVER 7% .
AT EEGHRAUEE  BREER S 2 24 7 2

FBL PHARRE “TEN” MZREH . REER.

RRW R B E RN NTRBOELER Q-Marker, fE

5 9 % I JE 2 7 ML 2% B PPN B8 kA, 1%

FAE R N Z B 2 P b 25100 1K) Q-Marker

R G o B i SR ST 7T R
FlBAR AL ERAREAEF SR
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