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Abstract: Objective The potential quality markers (Q-Marker) of Kunxinning Granules (KG, H.0vT*Hiki) were studied by
UPLC/Q-TOF-MS technology, network pharmacology and proteomics, and the quality evaluation method of KG was established.
Methods UPLC/Q-TOF-MS technology was used to analyze the chemical components of KG and drug-containing plasma. The key
signal pathway of KG in improving renal and yin-yang deficiency perimenopausal syndrome (PMS) was explored by proteomics. The
potential Q-Marker of KG were determined by network pharmacology and proteomic differential pathway analysis. The quantitative
method of eight Q-Marker in KG was established based on HPLC technology to realize the quality evaluation of KG. Results
UPLC/Q-TOF-MS detection combined with mass spectrometry data and literature data analysis, identified 20 components in plasma
from KG. Combined with network pharmacology and proteomics techniques, a total of eight components, including catalpol,

rehmannioside D, paeoniflorin, calycosin-7-O-B-D-glucoside, (—)-syringaresinol-4-O-B-D-apiofuranosyl-(1 —2)-B-D-glucopyranoside,
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curculigoside, icariin and baohuoside I, were identified as the Q-Marker of KG. An HPLC analytical method was established to

determine the contents of the eight Q-Marker in 15 batches of KG samples. The results indicated that the contents of the eight Q-

Marker in each batch of samples remained stable. Conclusion  With the aid of multi-dimensional analysis techniques, eight Q-Marker

of KG were determined, providing an effective tool for its comprehensive quality control.

Keywords: Kunxinning Granules; perimenopausal syndrome; Q-Marker; UPLC/Q-TOF-MS technology; network pharmacology;

proteomics; catalpol; rehmannioside D; paeoniflorin; calycosin-7-O-B-D-glucoside; (—)-syringaresinol-4-O-f3-D-apiofuranosyl-

(1-2)-B-D-glucopyranoside; curculigoside; icariin; baohuoside I

WA LR AR X 4 B 42 R A
(perimenopausal syndrome, PMS), Z&f§ @ HAE4i2
AU A L ORI R B S & R =1, R
B B BB A S5 e AU — 2R D21, 5G T PMS
(1) R BRI DR AT LA AE 2 Mt Horp, B S7 el
IWHRABRIZ ORI FAZHS. 28, £
AR FEIEF ) AL AMUREECA A TH ML S PMS
SR, FRHAMERM. SRR BT HES
FEWEERE R, 1E PMS JRIT R IEE A AT B ARAE
Ao dty 5tk (Kunxinning Granules, KG, % H#
RHE TR HhE. R, ASE . EEEEL R
AT BRI 7 Wk 252 s, BAT IR BH TR
an BT, R TT B HRIE B B FH 9 RE IR
T PMS HIR 268245 (E 254k 2202100060 B,
HAT, Il 7 RORL ) ot SR v rh AO6) B 2459 3 48
(R 3 8 I 24 20T T B AT 2 8R4 T 8 EE
D HAB 2R () B IdE bR, DRI, S — MBS R
RN AL R, 524A A CERE
e Ry B0 7 RO 22 48 i B 58 T, X ERAIE SO
TRURL T RUOR 22 A A R R o

AHFFE K F UPLC/Q-TOE-MS #iA, ik
TRURL AL ) B 2 R S FEN IR oy, e ' i
HHZAE S, RO 7 R A A% O (5 508
P, TR IR 25 24 B TR0 N LR 73 BT AERE A, Jd
TSGR A B0 -0 - % 7 2%, iff o Hpts
T RURL T 7R R B AR B (quality markers, Q-
Marker); 7373 HPLC $i AR Q-Marker & &l
SEJTIE, A TR S AR AE e PR A KR, R
AHEAh 258 7 Q-Marker OB T ERALHT D% .

1 {EEHH
1.1 {42

LC-20AT 2 & 0HUAH (354 . SPD-20A ALl
5, HARBHEAW; Mikro220R A & 2w A5 2
DML, f#[E Hettich A 7] ; Q-TOFG2-XS 74 Jiii Fix
1%, 2£[E Waters A#]; XS105DU B RF, 3%
Mettler Toledo A 7]

1.2 ¥IRERRHE

GeneCards #(#f & (https: //www.genecards.org/);
UniProt {4 % (http: //www. uniprot.org/) ; SuperPred
(https://prediction.charite.de/) ; PubChemChttps://www.
ncbi.nlm.nih.gov/pccompound ) ; STRING  C https://
string-db.org/); Cytoscape #XfF (3.8.0 ).
1.3 AR5ERF

15 bt ok, k'S5 20230401, 20230501+
20231201.20231202.20231203.20231204.20231205-
20240301.20240302.20240303.20240304. 20240305«
20240306+ 20240307+ 20240308, K% 445 S1~S15,
R L IRZGER AR AR 4, Mg 6 g/
A8 ;o0 R B 5 S e R R 0 B (15 ST08820120,
5 6925, FiEDHE 99.1%). i D (k5
ST11190120, #t'5 13681, FiE/%L 99.5%) FEEE

155 ST03400120, #t5 15267, FiE# 99.5%).

FEEFET ($85 ST00800120, #E5 15251, Fi&sy
#799.6% ) Al ZF 1 (§8°5 ST02910120, #t*5 16345,
R 99.7%) EFEEH 1 (175 ST07960120, it
515898, Jii 4>k 98.7%) M(-)- T EHM IER-4-O-
B-D- K Wl - % B -(1 —2)-B-D- Mk g 751 & W 1 [ (—)-
syringaresinol-4-O-f-D-apiofuranosyl-(1—2)-B-D-glu-
copyranoside, SAG, #7*5 ST16670120, #t*5 10807,
JREH 98.7% 1 W H EiR PHEARAER AR RS A
BRAHE; MNESEATAHE (k5 S31585, #t5
M22HS179898, JFi & 5341 99.0%) 1 H L ifgJsm A=
VIR AR AR HEE (B34 M (ks
V) H R B RERHE R A R A w] s KRR I M — 1
(185 CEA461Ge, L5 1L240611381). Z4fii] (185
CEA459Ge, fit'5 1230515673 ) L B i 2% (follicle-
stimulating hormone, FSH, %5 CEA830Ra, fit5
L2310311698) FliEfAApi % (luteinizing hormone,
LH, %75 CEA441Ra, #it'5 1L230622015) ] ELISA
For R & B I = e BE R A A TR A 7
1.4 49

SPF % SD MM 8 FIWS KB, T8 H Abat4EisF]
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EHRAF, SERENAF=VFIES A SCXK (5)
2021-0006 . 556 B3 AFE T F R SLER B
O, FAFRIRBERE 20~25°C, AHAHEE 40%~60%,
12h FE3RERE, FTE sh 8 1B 1 sE, 3 Bk,
B AT R S S50 A5 B T K 2B S e
PR o= itvE, S 2023-SYDWLL-000583 .
2 FAEEHR
2.1 LT BRI A2 T R 57 iR

K H UPLC/Q-TOF-MS H A X} 300 7= UL s
() 27 8 43 0 O = SR 25 24 5 K BRI 2 A A g
1793
2.1 Hue R AR R A UG T
WKL 2 4%, BN, HXZ) g, FEEME, BT 50mL
I, MEEEZ 40 mL, #F (ThE 300 W. i
K 50kHz) 40 30 min, HUH, B4, I EERRE
A, R, EE, HUSRUEWE, RIARHC TR
PR S VAR
2.1.2 MR ARG S I B A ECE R R
7% 1 JAJE 1) SPF 2% SD Mt KR, 4% 30 g/kg M4
2z ig 45 T TR 2 BT 2R LR 2 )
0.5v 1. 2+ 4 h X R EREEAT HRHE f5 & Tk A B, if
FETE 4 "C. 3500 r/min &0 (BO42H4 8.5 cm)
15 min, HCE7EWRBIG IS . HUEA 24 5 A [R] i ) B
IS 200 uL, JBEIIET, M 3 AR
SEFFEE, JRE S min PUEE AR, REWIE 4 C.
12 000 r/min &L (B0F12N 8.5cm) 10 min. HX
FEWT EP &, 37 CHMFTFTERARE T, 5%
A 1 mL50%FEEE %, 12000 r/min &-0> 10 min,
B E TR A, BAS I R A A
B A MKAT FIFEERAE .
2.1.3 @ik @i RN Acquity UPLC BEH Cis
£ (100mmX2.1mm, 1.7 pm); ¥R N30 C; Wi
BIFN 0.1% FF BR /KA WR- L » 6 BE et : 0~3 min,
5%~10%ZfiE; 3~4min, 10%~18%Zf; 4~10
min, 18%~22%Z.ME; 10~13 min, 22%~24%Z.
f: 13~18 min, 24%~26%Zf: 18~20 min,
26%~28%Z i ; 20~23 min, 28%~45% i 23~
26 min, 45%~65%ZME; 26~29 min, 65%~95%
ZHE: 29~31 min, 95%~5%ZE; AHARE 0.3
mL/min; #FEE 2.0 uL.
2.1.4 JFUEZM CRAIE. A THEMEL, B
YL m/z 100~1 500, B5-FJ5 K H 5 218
(ESD), B TIRIRE AN 100 C, & TIREEN 2.5kV

(1) /-3.0kV (F0); A UEBIE S0L/h, B
FISIRLEE 250 C, WA E 600 Lh, %
1h 285 77 310.264 kPa (45 psi), V5L HLE 80 V,
HEFLHE 40 V, #MEFE 80 V. A5 B BRI
(mass spectrometry with elevated energy, MSE) 1
AT, (RRERFII ARl RE RN 6eV, &
RER PR AL AL BE N 20~50 eV, KRR
WREE9 500 ng/mL - R - Mk JDR 5 AT JoT 22 5 S it
WIE . FLEBR-MHEIEE ESTY. ESTHEZ N () m/z 43
BINIMA-H]556.277 1 FIM—H]~ 554.261 5. XH
Mass Lynx V4.2 BAEGFIE . 578 TR0 I REA i
W TEAT 1A o

2.1.5 O BRI SR R RO R 2 JE R
BUMZ RS NS Wi IE. s i
3N B o JURL R ol R 45 24 i I 2 R A ) 0
ToRI¥ (base peak intensity, BPI) (Aifk&4nl&] 1.
2 fiioR. SR EEVLEC BT SPGB AR X 2 T
R BB BRI LG, 7R SRR
A 20 By (R 1, HA@aRm.
AT TR DURS R, BEREN. &2
PR oW e R FHR I ATZHE . IR AL
FERE . FREHH . FEF I AR AR . Jukbk
AR H A H AR 16 MRSy, LAO)-T#H
WREM . EER. SRBMEEET. LKEEER
4 MR (38N SAG. FEE I AlSFEF. I
FEE RN,

2.2 HWIOTERGATT PMS WERREF S
2.2.1  HLOLTERIATT PMS 253024 1R BUSD
MEPERRR 18 R, @MMEMEFE 1 FJE, 2 5t 4.
PR Rt R, R 6 o XA 2 Al
O 7 BRL A KRR R AT R BB B R
(ovariectomy, OVX), K& K iR 4 B SRR UG i
HATERF R EBRINE, e T RoR 2K R %
24 g/kg (EZE) W EES: ig28d, AN
TR K RA TERPAAEK (BB, SEiRER
W, KR 120 5, H 10%/KE AT ip
JRIE, IR 3B ki, A ELISA Rl sl f) G
IR M yE M —RE . Z2Ed. FSH A1 LH MK F. K
H GraphPad Prism 9 BT Geit 2208, A ¢
36 %F Bk bR kAT SE i, P<<0.05 WM EA B
EVER . GERWIER 2 s Bl 7RO A 808
Z K BRI E — B AN 22 T B (P<<0.05. 0.001),
J%/> FSH. LH 7/K°F (P<<0.01. 0.001), UL T
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1 UPLC/Q-TOF-MS E. $iEFRX THOTHRAFRE BPI &iEE
Fig.1 BPI chromatograms of KG sample in UPLC/Q-TOF-MS positive and negative ion modes
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Red marks indicate components of prototype into blood.
El2 UPLC/Q-TOF-MS IE. HiEFRATHOTHNADFEMEHER BPI &IEE
Fig.2 BPI chromatogram of plasma after KG administration in UPLC/Q-TOF-MS positive and negative ion modes

TR RS 0 PMS PR ZHELIRE K DY 4 24 hoSr R4 (four-dimensional data-
222 HULTERLGYT PMS MZESEASHNT N independent acquisition, 4D-DIA) & 4% H AR
WRML TRRAIT PMS BREENS], Awtxs i TEEERARAZ IR (PO 4ERuE
Mo T ERLEIT R AN OVX KEEIE#TER  MRHERG AR AR RO . 1EA /> —3f- A5
FUH ARG . BURRZEEFEARZ) 1 g, W AMIE 4 #7 Corthogonal partial least squares discriminant
U, BgY1 AR - Bk B B A . BRERE R 7 analysis, OPLS-DA) 455 (& 3-A) BIR, XTHRAH.
iy EWE R ERREIGE S, SEIEFEA IR R bt = ok 25 0K BRI 2 B A B ) 21
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Fz1 HOLTRRANMRKRSEEER
Table 1 Identification results of absorption components in KG plasma

L W/ mz o omz RE . e 5%
i e HET BoE SN (10 ATR LA WHET KR T
1 092 [M—H]" 3970076 397.0942 868 CoHzO; Fi % baohuosu® 268.804 0, 259.017 6, 191.019 3 EEE 4
2 420 [M+Na* 3000950 309.0714 764 CuHiOr &EBEE M orcinol glucoside® 1250573 i 5
3 431 [MHH* 1250514 1250504 792 CiHs0, fflARquaiacol 110.028 6 i 6
4 484 [M—H]" 4171449 417.1438 266 CoHxOs (-)- | AW EM)(-)-syringaresinol® 1810548 aWE T
5 668 [M+HCOO] 5251680 525.1688 152 CzHaOu %j%iiFpaconiflorine 449.152 4, 3271119, 165.058 1, 1210305 w8
6 679 [M+HCOOT 4751240 4751231 1.89 CaHx0s T4i7ETFononin 267.0649 ®E 9
7 753 [MHH 2850501 285.0525 835 CisHiOs INE%Zwogonin 270.033 4, 183.034 5 BE 10
8 756 [M—H]” 2830629 2830618 390 CisHiOs T35 Efficalycosin 268.039 1, 239.035 5, 211,040 3, 195.047 7 BE 1
9 902 [M—H]"  463.0915 4630896 410 CuHxOn %#HkEhyperoside 300.028 0, 271.027 7, 255,032 3, 151.004 0 FEE 4
10 1088 [M—H]" 1630414 1630412 104 CoHsOs FHHRIEPIEERR p-hydroxy-cinnamic acid 119.049 5 EEE 4
10 1211 [MHH]" 269.0604 2690623 7.09 CisHisOs Hi7EH Zformononetin 254,039 0, 237.039 9 BE 1
12 1241 [M+Na]* 3850076 3850988 3.19 CisHzOn HeBicatalpol 355.085 1, 223,087 9, 203.053 9 W 12
13 1388 [M+H]*  167.0594 167.0588 7.8 CoHiOs fHiipaconol 149.006 1, 124,892 5, 121,029 7 71
14 1390 [M+Na]* 4851053 4851012 849 CaHasOuw AjZiitflactiflorin 105.028 5 A 14
15 14.76 [M+HCOO]" 477.1065 477.1047 398 CaHaOwn #eklATfgenistin 477142 2, 431.099 8, 301.037 6, 269.045 6, 167.7634 % 15
16 1933 [M+H]" 3691132 369.1135 081 CuHaOs HAKIEEHE Kicaritin® 313.237 8, 243.167 2, 135.1075 FEE 16
17 2037 [M—H]"  269.0840 269.0824 595 CisHuOs HIH &% /R Eiechinatin 269.140 3, 225.149 4, 181,159 4, 125.096 1 ER W
18 2056 [M—H]" 8793075 8793061 157 CuHs:0x HIEH7 korepimedoside C 717.2432,367.1232 EEE 10
19 2424 [M+HCOO] 8294586 8204650 7.72 CusHseO B HiHFastragaloside IV 783.366 1 BE 18
2 2621 [M—H 5131832 5131826 126 CyHxOw E7 1! bachuoside | 366.115 6, 351.000 3, 323.094 9, 217.052 8 EEE 4

@ IRIL TR RS B AR

* Representative metabolites in vivo of KG components.

F2 HOTERX PMS XRMFBEMESRKEREMm (X5, n=6)
Table 2 Impact of KG on serum sex hormone levels in PMS rats (X £ s, 7 =6)

205 M B (ng- LY Zaffl(ng'mL ™) FSH/(IU-L Y LH/(ng-mL1)
pagil 96.283+9.071 25.745+2.609 20.330+1.375 2.431+0.959
LAY 25.752 +2.543%# 19.904 +2.040% 39.756 +2.510%# 6.426 +1.034%#
30 7 kL 58.789+3.441" 23.406+2.255" 24.478 +3.005™ 3.860+0.620"
xR #P<0.01 #P<0.001; SHRALE: *P<0.05 *P<0.01 "P<0.001,
#P<0.01 *P<0.001 vs control group; "P<0.05 “P<0.01 *P<0.001 vs model group.
[F) 22 5o FE R BRI b 3 Bl 31 11 385 M A KR AR i, YR AT BEPEHT 80% 1) A

Bis SXTHRAAREL, B 433 MR ERRIA B

K, AR UniProt 2dfe e AT 88 H i 2 8 44 e

P, 379 MURAFREIE T £4 Tt Bk
S0, A 325 MR A AR AL B, 302 Fh
TR (B 3-B)s

BB 2R E A RESITE R (B4 BUR,
JEA7 301 FhER [ B AE 3L T BRI S R AR
2.3 ETMEHIBZNERREZHHE0 TR
AY Q-Marker #aE
2.3.1 T IO 48 24 B I 0 7 ORI 23 T
R SR ATM R PubChem #6524 )
SMILES, ##:Z #() SMILES § A SuperPred il

PR 101 A0 T BRI LR 5 3 78 B R A
232 BHAHREEE  K7E GeneCards AT ER
Ff¥) “syndrome of deficiency of both kidney yin and
kidney yang” 1 “perimenopausal syndrome” #H 14
154y (relevance score) >10 5 I £, 153 79
ANEBIBHP RER PMS R EE R (B 5)o Al
T RURL I ) B R A B IS B IR RN
STRING ##fs P, A4 B i - 2 B Joia AH B AR H
(protein-protein interaction, PPI) %%,

2.3.3 B0 TRIURL R - R 7 2 E R 2% A
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A-OPLS-DA analysis; B-statistical map of different proteins in each group.

3 EARYEY OPLS-DA MEREAKESIT
Fig.3 OPLS-DA and differential protein number statistics
of proteomics

HEBERAE SRR 20 K2 RIEE I E
5, 5 &R0 AT RE T B FIFH M 2 PMS (4L
RBUCZE, 13305 B0 TS P E R PMS (1)
22 N OREEEE A (BT 6).
2.3.4 FEPIAKR (geneontology, GO) IJREE £E45)
HT AN #RRE R 5 HE R 4H A #H4 15 (Kyoto encyclopedia
of genes and genomes, KEGG) B &£ Fl
H GO #¥5 FEFI KEGG £ 0] 30 7 B0k 7
KAV 301 R B AT BT

GO BEIER (B 7) foR, Mty ki1
TijG, fEAMIEFE (biological process) J7 [ 3 5
m{E5% S (signal transduction). ZHHAZNFH C(cell
adhesion)FlI RNA 54 i 116} % 5% 1)1 75 (regulation
of transcription by RNA polymerase 11D %5; 7E4H i
4 Ccellular component) J T = E i #5252 e 2 fir
(glutamatergic synapse ) 40 I ¥ 2H 1% 43 Cintegral
components of plasma membrane ) £ 6 4H i {4

(neuronal cell body) 4 €%+ (anchoring junction)
%55 1E5r T I)AE (molecular function) 77 1] 32 B 5200
BE BT854 (zinc ion binding)  £5 % 1454 (calcium
ion binding) M [ F ~RKALIEM (protein

i
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Fig. 4 Heatmap of differential proteins

KG H)iE AR

E5 #MOTERIGTT PMS BEESFEE
Fig.5 Venn diagram of potential targets of KG in treating
PMS

homodimerization activity) .

KEGG = E et (K 8) &oR, b7
SR 105 = 5 e 0 22 3 P O AR -2 A4 AE ELAE
(neuroactive ligand-receptor interaction). 7% FRAE
Ffh (glutamatergic synapse) #5155 i@ (calcium
signaling pathway ). 5 80w 1E H - 52 R B0E
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KG K HAR LR ZES il L E AT

KG ISR HEEE kT
6 HOTERLGTT PMS XEELFEE
Fig. 6 Venn diagram of key targets of KG in treating PMS

(chemical carcinogenesis-receptor activation ) 41 ffu &
4>+ (cell adhesion molecules) %5 20 4% & 3% %2 7
W (P<0.05),

2.3.5 UL TR Q-Marker Hfi%E ¥ Cytoscape
B o X 2 24 B 2 FUI (1) B A5 2R AL e v
o TR T FES M 1) KEGG J8 B 24T n] A4 AL 2,

S5 9 B, BN 28 e 3 N JE T AL,
581 JZ 20 Fhdgu T RIS, R YE A5
KGR 3 AAEEG R ByRR AR R 2K,

signal transduction

cell adhesion

regulation of transcription by RNA polymerase 1T
modulation of chemical synaptic transmission
protein phosphorylation

positive regulation of gene expression
response to xenobiotic stimulus
positive regulation of apoptotic process

E7orid

nervous system development

proteolysis

negative regulation of transcription, DNA-templated
regulation of ion transmembrane transport
potassium ion transmembrane transport
glutamatergic synapse

integral component of plasma membrane

neuronal cell body

anchoring junction

synapse

dendrite

neuron projection

axon

endoplasmic reticulum membrane
cell surface

S 2E A

postsynaptic density
postsynaptic membrane
extracellular region
GABA-ergic synapse

zinc ion binding 1

calcium ion binding A

protein homodimerization activity 1

protein-containing complex binding 1

RNA polymerase II cis-regulatory region sequence-specific DNA binding A
protein domain specific binding 1

DNA binding

protein kinase binding 1

small GTPase binding 1

protein serine/threonine kinase activity 1

sl

0 4 8 12
ERaEmA

B 7 GO ThatE&E ST

Fig. 7 GO functional enrichment analysis

AL mERAIHARIS: 5 2 20 20 Frsisr i1
B ST R A LR PPI M4 2 3 2 NER AR
I3 BTAR B 32 300 T RURLRZ I (1) R R AR, 8
KA T RER AR P AR IS [ I ) AR
YDA 4 Fh)RE . {8 Cytoscape H analyze network
TIy RE X AT Ak 19 286 i N I B 23 1247 0 b 5 500
%, KR RIS 22 AN OCHEEE S R A
1THEE, S8R NK 3. BEEBR S iz s A ]
RESZ 30 T RURLYA YT B IR 2 PMS 1) 32 2405

PERLSY, 256 CREZGHL) 2020 AR HILE 2
T R U, B AR E PRl (LB Ml
BH D (M3, A5 OFAT) . BSR4
BEH (G SAG CEXEO. AlSFH (). 2
FEH QEFE) MFEEH 1 QRFEE) L 8 Mk
g3, R TR AR B Rt AR . 2k
A ) Q-Marker .

2.4 WBILTERS Q-Marker EEME

2.4.1 OFHESLVAVRIHI S o3l BOREE L MU BT D
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oxytocin signaling pathway -
circadian entrainment -
insulin secretion 1
cholinergic synapse -
aldosterone synthesis and secretion -
dilated cardiomyopathy -
cortisol synthesis and secretion -
chemical carcinogensis-DNA adducts 1
retinol metabolism -
ovarian steroidogenesis -
mucin type O-glycan biosynthesis 1
linoleic acid metabolism :

fat digestion and absorption -

0.02

0.03

P{i

0.03
0.02
0.01

HH
+ 50

® 75
® 100
® 125
@ 50
@ s

0.04 0.05 0.06

CE SRR

8 KEGG EBHEEN
Fig. 8 KEGG pathway enrichment analysis
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B9 HOTHHR “A-FER-EE” AR

Fig. 9

ATUTE . B RIEEEAPEE . SAG. LFHE .
FRA 7 M IR OE R, RERERRE, 0 HR 5
IR E /518 2.000. 2.000. 4.125. 0.100. 0.240.
0.100. 1.000 mg/mL [FIX0] & LGt 25 BN H 1
YR IE R, RSO, IS REH O 2R N
0.180 mg/mL FIXFHE it 25 . K 5 B A IR X R
i il A% 0.50 mL, TRAIIEIEARRA XTI

B
2.4.2 HEAEEBEBRHIS R “2.1.17 IUREAE.

243 (Ot B LC-20AT & R0RAE (i ;

“Component-target-pathway” visual network of KG

Phenomenex® NX-Cis 110A fif%4: (250 mm X 4.6
mm, 5um); ViBIHAK-ZIE, BREEEN: 0~20
min, 3%~10%Z.JE; 20~25min, 10%~20%Z./i%:
25~45min, 20%~40%Z.fE; 45~55min, 40%~
50%Z. i 55~65 min, 50%~70%ZE: 65~70
min, 70%~85%Z.JiE; 70~72min, 85%~100%7.
s BEFEEL 20 puL; REIVEEK 210 nm; AR E 1
mL/min; & 28 C.

244 REEAEFE I “2.4.17 TR R
B S0 BV BRI B B — A o R i AT, TR TR
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&3 NS SHOTHRAXEESEREREESIT
Table 3 Statistical analysis of connection degree between

absorption components and key target proteins of KG

NN % B | NSy EEEE
W H T 8 T R 2
& R 4 OEIL RS 2
B 4 FKEREER 2
()-TEW M 3 S H A 2
AjUGTH 3 WIETN 2
FE R 3 AT 1
FEI 3 P 1
TR 2 PRl A H 1
KR S5 2 EER 1
X R R IR 2 PIEE R 0

“2.4.37 TiF ST E, Ak aE 10,
11 fiw, 55RRE 8 Mo 7 B8 R 4T, fREF I [A]
&, AT RS

245 LMEXRRFLE HAOEATENR “2.4.17 I
I AR G X HEL N A VRTC B R A R R R VR A X
MRV, 0.22 pm BHALIE R I 5 HERE 20 b7
FRIE HPLC M5E 45 58, SEASFR R B IR FE  5% X6 i i
(T AR AT R 5y, DAAS i I I THI AR (YD) 56 4% 1k
SR EIREE OO HEATZRMEENA T, 458 WK 4.
FERE . HUEETF DL ATZGEE. B A AR
SAG. fliZFiF. B EEFMEERT 1S HALMT
BBl P o R B 5 W TR AR AR P R 3R R I

2.4.6 FEEFEEE R R T BURLFE 5
(S, #%H8 “2.1.17 TR J7 i) 2 ol s 14,
I8 “2.4.37 TUN @IS FARATIE, AR 6
K, x5 Q-Marker MU AR I 115 RSD. 44
R (£ TR, 84 Q-Marker IEHIFH RSD <
2.83%, RUZAXAS SIS T7 1AM R AT o

o 10 20 30 0 0 6 70
t/min

I-FERE 2-H0ECH D; 32525 4-BRREEE R ML 5-SAG:

6-AIFH; TR S-EEFL K1 FH.

1-catalpol; 2-rhmannioside D; 3-paconiflorin; 4-calycosin glucoside;

5-SAG; 6-curculigoside; 7-icariin; 8-baohuoside I; same as figure 11.
10 BEWBREZE—KS B M HPLC
Fig. 10 HPLC chromatogram of mixed reference

substance and single reference substance

3

6
4
8

o2 | l O S

_J Y, N | v M 7b

0 10 20 30 40 50 60 70
t/min

B 11 EEXMEBSE () SHEBOTHRNES (b) B
HPLC [

Fig. 11 HPLC of mixed reference substances (a) and
representative KG sample (b)

24.7 FOEMEELE ARG T RO
(S, %M “2.1.17 TR J7 i & A sl 140,
ST RETRE 2. 4. 8. 12, 16, 24 h )5, %
HR“2.1.47 0 R i S5 AR 3R 0 AT, 10 5% % Q-Marker
[ TH AR AL RSD. 455 (R 4) BR, 84
Q-Marker U A1) RSD #4<<2.87%, R W%
WAE B ATT 24 h W ENE RIT.

24.8 EEMEFE L 2117 TR FETATH

®4 FEFEIERE
Table 4 Data of methodological validation

RSD/% JEAE RIS 1%

5% A eIE N Epay LMEVE R (ugmL ) —— ———
(heml™) i faett Btk THME RSD
PR Y=2483.1132 X+10483.7861 0.9999 7.8125~250.0000 0.47 0.62 042 102.0 4.52
W D Y=2297.3254 X+29827.696 5 0.9999 7.8125~250.0000 2.76 285 0.74 1033 351

AJUE Y=8874.629 6 X+3361.130 9

B AP Y=95886.5237X—7239.4183 0.999 9
SAG Y=227071.850 7 X—19 884.759 9 0.999 9
ITES=5 Y=85046.922 9 X—5623.3021 0.999 8

T
EEHI

Y=58 051.800 8 X—16 138.9977 0.9999
Y=98229.216 9 X—10624.6135 0.9999

0.9999 16.1125~5156000 248 287 032 1029 3.67

0.3906~12.5000 283 2.67 0.49 965 2.96
0.9375~30.0000 093 103 0.85 979 261
0.3906~125000 1.16 104 1.02 976 4.72
3.906 3—~125.0000 157 161 0.96 99.1 4.34
0.7031~225000 266 194 0.78 97.3 6.49
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% 6 MKMW, TR “2.4.37 TN GBS &
17 HPLC 2047, iHEAEM & Q-Marker Jii & 734
] RSD. 2553 (% 4) K, % Q-Marker Jii 7744
(1) RSD ¥J<<1.02%, KM ZITIEEEMERE .
249 WEWRREHE L HERGRE 5 22 R A AR RIS
AT PR . HUA —HER S e 8 PRk 7 I
i (S 641, B 1g, KEERRE, 2Rl H%E
HETI T, RS2 1 mL VB &% RS AR (5kE
dn 8 AR o A 1R] 5 R PRV A X BRI RD
% “2.1.17 WURT7EA S ISR % “2.4.37
TR il 2 FHEAT HPLC 5, 0% m AL, 5
73 2] % Q-Marker ¥~ L FIUC AT RSD W3 4.
gE W FZ B, % Q-Marker 1730 Al Wi X 7F
96.5%~103.3%, RSD #1<6.49%, FWi% J7i1Ef
A ER /I

2.4.10  A[FEHE A TR Q-Marker 5E &I E
PR “2.1.17 TR J7 VA A 25 e C T BORLAE i 1)
MR AR, I “2.4.37 TF i S A3k T I 5E
FEHMRMETHE 15 fed 7 ok o 4% Q-Marker )75
o JRAN E A0S A B0y T UKL 5 1) HPLC
WEEIE 11 FR, [ AR T 30 7 kL
B, HbEEH DL B B A P 8 MBS
FE RAF, 8 Fhsisr i) 2l E 45 R 5. 3l 70
KEAAERE . BT D AT25 . B8 s I A R
SAG. Mz, BEETMEEST 1 RES )
WITE 3.5854~4.9141. 0.3869~0.8247. 9.320 1~
15.761 4. 0.387 9~0.603 9. 0.080 2~0.139 5.
0.3538~0.6520. 1.9886~2.9467. 0.0929~0.1289
mg/g. T, FERE. AT RIRE R A=A
B, SAG FIEEL 118 EMHXBRAK.

=5 15 #tBLTERIF Q-Marker EENELER
Table 5 Content determination results of Q-Marker in 15 batches of KG

R B (mg-g ™)

Ve

ik i WeH D AAT BEREEEERT SAG 2 EEEH O EET
S1 40197 0.4247 7.2340 0.3647 0.1102 0.2890 22462 0.0954
S2 3.622 9 0.400 4 6.974 8 0.456 0 0.1114 0.4126 2946 7 0.092 9
S3 4.106 9 0.4495 7.102 2 0.503 3 0.092 7 0.4516 2.7473 0.1150
S4 44186 0.563 2 7.260 4 0.4256 0.080 2 0.4387 2.356 3 0.099 9
S5 4.6478 0.4495 71731 0.492 8 0.0927 0.4516 2.744 2 0.1150
S6 4.550 5 04761 8.2455 0.4256 0.080 2 0.356 4 2.3563 0.099 9
S7 3.688 5 0.5633 7.594 8 0.3879 0.0941 0.4309 2.1603 0.094 4
S8 3.5854 0.536 5 7.626 9 0.497 4 0.1552 0.518 4 2.5252 0.1146
S9 41732 0.386 9 6.616 2 0.468 3 0.107 4 0.469 5 22951 0.099 4
S10 3.9570 0.476 8 7.298 5 0.590 8 0.1175 0.5590 25175 0.0951
S11 3.7137 0.5303 7.1745 0.5124 0.1122 0.6520 23024 0.1035
S12 3.996 7 0.529 9 73217 0.5355 0.1335 0.5484 20951 0.0894
S13 3.858 8 0.584 4 7.754 8 0.5712 0.1209 0.494 6 2.0531 0.128 9
S14 3.950 7 0.676 5 7.0109 0.484 3 0.1198 0.5333 2.3547 0.1119
S15 49141 0.450 5 6.799 2 0.5518 0.1290 0.524 4 1.988 6 0.106 9
“FIME 4.080 3 0.499 9 7.2792 0.484 5 0.1105 0.4754 2.3793 0.104 1
3 Wit WP ZEAL, FATERIEAE IR0, i AR IR AT FU 4

B TR LA . SR EONE ), FRIMEER
AR, DAMIPIZA R DML EEENE
25, WANEPH, SEZAAER, A2 R 2
iy #EVAARATS kB, JEAFR, SIOHBH: 254
MR LA FRAR o IARZER 22 SR B, Il T JikL
AE B W PR LU S K Ry FSH. LH. WAL R
(PRL) 7KF-, 8% 22 51 55K BRI M — R BR B (08
B, S 7 0y T RN A B IR 2 O B3 ) AE

TR, T BRI G AT AR
S5 10 ASHEREG B IUAE R DA ACREARREIR X PMS
AR BN AFEEERE B, by EE) A
BERA SR, TR B PRIEE B Y H
REUE )M PMS BIVEYTT, SR T LMY B0 T Rioks
JR B BB AL LTS . AW T UPLC/
Q-TOF-MS i, &4 25 24 22 K o (A U4 22
BT, BAHRERRE . HBEHF D AT BRI
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A AR« SAG. AlF 1 B FEFMEET 1N
WOl TR Q-Marker. AHFFTHT i or-#E -1
B AN D 2 TN £ 45 SR 5 A AH 90 STk E
A3, UESE T AR Q-Marker TR 1) #ERA
PEAT AT SEME

R4 W 2 2 B2 R A i AL R K B S o i &
R, KILONELEEFEAE AL (ovarian steroidogenesis)
Je 25 [H) BEWR B A & B Csteroid  hormone
biosynthesis) &30 T RIURE LU 4 A HETECER A2 G
FEIRAT, 1M FTE A BRI 431 Ceortisol synthesis
and secretion) LA K i 11 R 2 RS THOB R 1 23 ld
(GnRH secretion) 7] s 151 717 28 [ BEER (1 AE )
B R A2 A 2 BAT B PR 5 R,
O 7 FORE R 15 R B 28 3 (insulin secretion) B iR
77 (pancreatic secretion), 1] LA [l 46 28 HA Jk &
FARPT, AT 4ERF ML BE A2 A5 22230, JIH B BE 2R fir
(cholinergic synapse) A2 R HE il (glutamatergic
synapse ) L 28 3% 4 T A4 - 52 44 AH HOAE
(neuroactive ligand-receptor interaction) fEffIZE Z40
PR EE B CEEMNMA, 55 58K (calcium
signaling pathway) 25 S fislt n] 958 14 1R 5 FH A 2234
JRRE TR R, I T ORI I 5 M 1K A 3 I 2 i
FE RS A OAR 1E 25 29 M3 BE AR C retinol
metabolism) A1y FR X4 (linoleic acid metabolism)
Z5RBE R, i JACHIE AR, 8 e
{18 A 6 R0 NIV e U5 T o A1 R 246 448 JE 44 Jo 2 1
i 0L 0 PRz 25200 B SR, I AT DA
AMPK B, BT R, T IERL AR BT,
HBs D d I IR R AR 1 (cyclic
adenosine monophosphate/cyclic guanosine
monophosphate, cAMP/cGMP) LU AE A M IhREE, 5L
IRV B A I 25 SR 28) 3 S 0 2 ) A 9 AR
WHETE Y B ST T ALSE B AR Y S B
1 ) B 0 ) T 5 i 23 4R TR S AN B 1 T
(mitogen-activated protein kinase, MAPK) {5 5 il i
A Kelch ## ECH KR EH 1-#% K F/E2 MK 1 2
(Kelch-like ECH-associated protein 1/Nuclear factor
erythroid 2 related factor 2, Keapl/Nrf2) {55 1@ K
FEPUR U AAE 30, eAh, FEE 1 GEFEERX
H ID FREIETY y-28 5 TR (gamma-aminobutyric
acid, GABA). A& R (glutamic acid, Glu) “Ff,
B GABA W& R iz BB SR 7T AH OG5 44
L5, 3% GABA BEMA RGIREBY . FRATH Y

TEPERL AT 2B R T 2 IR N- S AR R A
Rl 2-MEAERRCRFEEA 3-5 & A 5
( polypeptide N-acetylgalactosaminyltransferase 2-
angiopoietin-like protein 3-lipoprotein lipase
GALNT2-ANGPTL3-LPL) @ % 1 5 fig Ji AR #0521,
SAG I T(-)- T A E M Al i /R H T Uk ME B
PATTKF 1 (silent information regulator 1, SIRT1)
T % VTR 0T A s R, IR TR PR (reactive
oxygen species, ROS) R MK i fA L AL,
RAFPUE AR R VR RIB34 . AW ER) 8
i Q-Marker, A geid I 1A% LA OCBEAE 5ol B 0
FIR FRIEHAR. B BERAL . JEESE PMS EIR

gk EATR, AR UPLC/Q-TOE-MS A
X e 7 FURE A A 57 O SR BN L B 7y BEAT
H0E, HERBL T RIRLEST PMS HIA LA
A, B BMHEARATHEAR, oMy
BEFRTIGIN, W52 T S0 TR DR TIAROC 8
Fh Q-Marker; F£AE IR 357 7 —Fha] [m] I
ot ik 8 F Q-Marker ) HPLC J5i%, 7
EERAEE . WEORE . & PSR, AT AT Y
SOy T BURL I BB . AR SIS T SR AL R B AT SN
AN st T RURE ) T B AR A T AT B B
NFEET Q-Marker [ 245 BB R A B4 T
JRIh A FEVE 3
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