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Research progress in analytical technologies for characterizing pharmacodynamic substance basis of
traditional Chinese medicine compound prescriptions
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Medical School, Henan University of Chinese Medicine, Zhengzhou 450011, China; 2. Dept. of Nephrology,
Henan Provincial Hospital of Traditional Chinese Medicine/the Second Affiliated Hospital of Henan University of
Chinese Medicine, Zhengzhou 450002, China)

ABSTRACT Traditional Chinese medicine (TCM) compound prescriptions serve as crucial practical embodiments of TCM
theoretical frameworks, characterized by their complex multi-component composition and multi-target interactions. The research on
the material basis of their pharmacological effects has gradually become the key to promoting the modernization of TCM. In recent
years, new ideas and theories regarding the research on pharmacodynamic substance basis of TCM compound prescriptions have
been continuously proposed. This review systematically summarizes and reviews analytical techniques such as targeted fishing
technology, spectrum-effect relationship analysis, serum pharmacochemistry, network pharmacology, high-throughput screening,
and cell membrane chromatography. It is found that these techniques exhibit unique advantages in areas including target-specific
analysis, component-pharmacological effect correlation analysis, identification of the material basis in vitro and in vivo, prediction
of multi-target mechanisms, efficient screening of active ingredients, and analysis of interactions between cell membrane receptors.
These techniques compensate for the shortcomings of traditional research methods, enhance the systematicness and precision of
research on pharmacodynamic substance based TCM compound prescriptions, and can provide theoretical support for the promotion

and clinical application of TCM compound prescriptions.

KEYWORDS traditional Chinese medicine compound prescriptions; pharmacodynamic substance; analytical technology

TS VR v BR 2 B IR R A HE RS R T
2 MBS B A “ 407 R T R Bl

A EE£WME B % A A FF 2 5 4 5 H (No. 82574990, No.
82474495) ; 1i] [ 4 15 5 B4 T OC 1 40 4 F6 2k £ 4F 3 H (No.
SBGJ202403050) ; 1]/ 44 WF 5% A B B8 5 i i 42 T TR 3 H (No.
YJS2024KC22) 5 il 4 H = 2R 5E L0 (No.2024ZY2075) 5 i /e
BT AR S RHIEE H (No.25A360022)

* E—EE WULAFITAE . BFTE T I P R 2 B A B
E-mail : Yy15638577167@163.com

#BIE1EE W EATEEIN, WA S0 . BRIE D7 1)« h R 2B
VA NEESR . E-mail: doctorpang@aliyun.com

-+ 2738 - China Pharmacy 2025 Vol. 36 No. 21

TGN T7 T FE B AN n AR A R L 3 o X b i TR
PRV LR ST IR 2R, T 22 J0 o0 I ) 4 FH S S22
AR, O BURE AR5 06 7 R4 1R RO 5 R
o R, 2GS T B O S Ok LR R
FIE T RUHASORAS R0 AR A RERIDIR S | 3 1 25
297 PGB R R ARiEL R . AT MR
38 9 A 23 B - PR IR AIE A JEUR, o v 245 4 25 i
OYEATHR I 0B A E AR O 1, (ELH S
FEHERERNE , B2 T 2R R AP R LY . IAF
Sk, 252 7 280 RSV S 1 T SR R B AN IR

EZE G 2025 4R45 36 #5465 21 11



AR R TERIEOR B RO R AT AT T A AN B
B, (5 A AR I SemE 5277 1 R BARA 41 B i s L
MANTEH o T I, ASSCERIR o 2552 07 25 ARl 7y
BRI BIT TS JE | IS oA ) B v 24552 5 25 200y o 1
SHEHAE
1 ETREEHBERNFHEFTHIMRFAR
i SR RO ¥ P I NI Ea A/ Vo S Wi
S 7 1) B ) T SRS A o RO TR
ASEIET 0T EAR IR 6 R 03 5E [ e 754, ml LA
HEAT R 245 245 55000 T 4 PR s 165 S5 A0 S, AR T
DA R i 8 A B A T B9 AR o FL P AR TR £ 1 4 il
AV E WA R A R B 23 TR, SR AR [
R AR SR 3R 7 TR AP AE R ORI Y
FLATEE H , FRR AR B S SR B A RO e O
e P 25 S PR s RO R B R R L T A W) 23 T ALY
SR SE A A 0 2 R ) L5 e WA I B R 5
PSR AR U
L i) T BB P S R AR OC ]
PABE T LUT R T E < (1) 3% T BEIER S BEAIL ], 40
TR 2 B vy ML R 08 L 45 M R B o e A e S B R
LB , P ZUE R 50 WLET HEAL | SAEAHSET, At
] e AT A A AN JAE A 5 S T 0 0 1 1 A
TR 2552 7 BT PERL 5 (2) BT 7 A Qs 4~ , g i
FER T UEA S A 20 B i 7 B ) AR T e, DT
PR IOE SR I B0 S 2, R T e T I IR
I XIERRIF R AT R AT PR 5 (3) 5T B4
A3 10 Guo A5 L) B-HEAT A AR A O L, B IO BRI
Py 2T T AT P L s Zhu FEV IR R A il 2
L BT e BT O B PGl 3 MR ST AR T P 0
B TR R SRR o, ] B e S T R
FIE5A BRSO3, (H R 5 TS B o A DG A HE A
IS S W B E s N ptinge pra L LY R IS e S i
3T IREHAEAE—E B BRI , SR AT AR R T 25
T R R e —E A
2 ETERXRRESTHPAEFAIWERHAR
TR 2R TR K P 2548 SURTTE 5 25 30 AR 4
G LA 7R o 25 T R 15 25 R A 5 2R, DT 0 12 114
HAT R E 25200 1 P R, 2 10 1 W vh 25 52 07 B 252800
JREERI" ., 2GR R A AT A 3 S R ——
BT A DU AR AR & 2y e il
AR S 3 , S B R A ) 4 TR AE s 2
2580 S0 7 58 AR IR N 2538 A F IR AT s i X
SR IRAO IR JEE I3 Ar A5 R A B 5 3 H-4i8 SC P Rt
2R AR AR AT SRR A, ST R T D RE A Ak
(SR N il T R & vl A L o QS ST € ER )
TR LU 455 K B 8 (RIS J2 4 Rbo ) XL 4
P8 SR IRAE B SRR R K, S HO-E 22 J 9

T2 2025 4F5 36 45 21 1]

BB 5 ST AR AR A SCHR FE 3 A Y T Tk
W2l B K RS E B s 8O &R S5 R R B
U 29 (EIAE B A ) |1 36 (R K 351K ) 25 5 e A R
FAOIE I OCIR BE B K, $ 7 3k $E i o3 2 e W -4 iU
e SR Y B2 R T

FETABROCER 53 B AT LIOKS T Hb 075 18 H o 25 52 07 v
AT 7RIS B AT, B2 i 23000 R A 3805, SR
W2 AT IO S 2%  TEROC R B BIESR W] REAAAE 2530 5
2Bl ANVEHC R L™, PR 55 2 — 20 Ak S S ik
T 38 A 22 ) i 247 e P - I gty 2 FRagonyy -k B it 2 55, 0
G I o 1] 5 28007~ 5 10, AR 5 58 5 1 A80C F s
TR foft LR SRS v e B v 245 52 7 24350 o AR il
3 ETMEAMUENIAEFARYRHAR

Hh 245 1L T 24 W) A 2 ki 2o 3 A 1R vh 2405 1S
HIREAT AT, KA 5T T 25 253800 SRl 0 7 vk AR
22 IS A B T U S A, R AN A
BEARFETTAL, PRI 25 52 5 W 245500 I mT 3 ek 1 R 45 24
Ji ILTE B A 22 Lo R e AT SRR S o)
B, BT 9 2504k 27 RO BIF 93 07 1k RE A% SRS M tth Sz e rp
TR B AR e Al A AR i i 24 245 340 T 1 O 2
LY E I

H 2 IV 25 0 Ak 25 1 S B O B AR UK R AR R
ACRAE 5 A B R ST T SRS R | R R
BT S B8 RS A I TR A T LA A AT
L AT R F BT RS . — 2 R i A 2
24, T R R R A 2 AR R AR R Bl )
ARSI RN BRA Wil
R E 252, DRSS M 2 Wk B2, (o T 4G DN A5 A 5
PITE R AT LA AR AR R R O A
DU AT & A7 a] BB 3K 3% (UPLC-Q-TOE/MS) 45 AR 43
KEEF A , 4558 &I 22 > A A 4, For 5
A AEBI ST, 1TAS AR . #8325 5 i I
Y FA TR A R MR 1, BT IS AW b Bk
AT DA 245 2530 o AH R R 25 5 D B oy B 2%, B
GER N R A EAER , S EOH 7 s ST IR, XL
WIBA 258 ™ DRI, SR T A T A A TR R TR A
HESE M3 25042 AE 25 52 07 2580 b oE v i
R 2y AL & S A 2 T 0]

Fx1 WMAPAEFHWMBFLHWUFERLHARER

B Mk S
KAFS UPLC-Q-TORMS:: AR T
SRR RO ol T A AT 36/ MR : 15 IAH 21 MR 4
FERIERUA™ BersO AR POl -t AR R ST/ 20N RELRG 28R4
FREGES UPLC-Q-TOFMSH: S 17 15 /M4
BEAARE UPLC-Q-TORMSH AN L MER, L6 4
4 BETNERAEZNPAEFHLYRAR

) £ 24 37 F 5 AT 3 ok ) A 2 ) - B AR - Y
2 RG22 T B 2RV E FIPLT, RS 2 Y

China Pharmacy 2025 Vol. 36 No. 21 + 2739 -



N R R X M2 BRI 5 A M 4 4
A DR T LS DI RE AT RN 45 B0 UE 4 %0
AT 2 (1) P 4% ) et ———300 o R S 5080 P e 1% 4 1
FHIE AT SCERIZ R 2 25 B 0 A SR B BB A DG 1Y
B A 2 A 2 - B - - IR 2855 (2) 2% 4
FhF AT —— e R S SRR, BA P 2 T
B 8 5 (3) 48 D 8 J0 BT ———3 2 43 BT 15 A () 9 4
YR, 2o IR 28 F k2 A 68 S 8 7 A o1 A5 RTIE )
LKA TIIRE & AR AT R T AE AR W D BE RIS 538
B 5 (4) 28 B0 i ——G0 5 20 23 1T L 34723 11 ) SE 55 56
UELL K2 I PR 2 T80 (A B0 e

TG FEAEIE T 2% 24 2R T AR EALIR YT
B A A R AR Tk 16 R g P R A (A R
85 B ARG OES AT CH A A 24 SR R 7 42 22 34
TE AL SR A ATRRAS BT 7 158 PR &
A B AU I P 0 A v 18 245 3550 T R Al R 24 B 2 B
POLT . T ETI T WL 25 B2 S B 25 0
RLGYT O 1 s AL, R4S 1T 210 Fhid 1t p o3 Cantii
KR ORFBRRR A DGR AT ) S 97 MU AR FIHE 1
(22245 A0 B P /NS B 155, X A 2 [
O URLOR AP IE R 25240 Bt T 2% SR, H T
AE CHICHRE 12 Hh o] A v 24 10 R e B B A R, 5
Wi " 0 245 25 B AF 5 14 4 TRTPE FER P 5 O HL AR
24 20 P2 IR L0 S M o SR i i Th 25 5 T I 2RI
IR, BTG L5575 b 25 Z Al A AR DL K
A 2F B 5 e 22 S BRI, AN 444 T (PR 4 4% F RN AE
AR BC AT AR ) T 3 Ao 90 42 JHF 245 Tl 41 e €22 % P450 (cyto-
chrome P450,CYP) 1A2 Fl CYP3A4 I PESZ M 25 WAL,
LI A 4850 i 0] DASE A 25 R0 RS )™ [RIAs, )
25 G PR AR A ST R VA B AR R B 4 RS 2
b AHEE TSR A A — o R 22, T B 2 S
5 Kl RENCRE e ST 50 38 1 B - L IR - PR R R
b ETEEEMERANPAEFANYERAR

e 3 S O 0 — Fh RE A A S I R N X R AL A )
EAT I A 4 A, o] T R ) B R A W P 1
F, BT SR R TR H LAY R A O
J7 vk B (1) 40 A 3 O e —— A i A R
TIIRe ) 4 B A, I rh 25 52 05 (R385 M 43 0 240 L A= )
SRR RE A 5 (2) B2 ARG & it —— K HE 2R 10 45 5 1
ILHREA il SRR 2 ARG & L T e HAT R A
FHR R

Tao %% Jf] UPLC-Q-TOF/MS ¥ AR 437 1 i K fit
BE SRR Al Ny, AR 5 B T Rl R T e AR, ) R AL
NG FE R A5 F R 22 0 0 35 HH A% I 8 T 9% T 1 A4
R 7R i R I TR ST PR I 4 1) 24 5800 o L i
PEHE T S5 Wang ST 538 BT BE R AR T &2
T3 FFZEE AL 30 A SR A5, TR IR X SRl R R Ty

-+ 2740 - China Pharmacy 2025 Vol. 36 No. 21

FFS L2800 B T B s X TR IR
I7 O M BRE 2I R SR T 5% . SR, A8
e R R T AU 2552 7 A A iy (B T
W25 7 N S 2 HLT G TARATIAE e — 2 BRI, LA
SRR 53 B3 BT A B 255800 5 5 3 A e 368 6 i 3 AR
FT NS08, T 1A S S 0 e LAASE 0L 52 2= Al A A A 3L
W 25 8 07 BT RCEAR N I R BAEAE 5 IR Sh S g 45 5
FAE2E R
6 ETHMREEERARNPHEFHWRAR

41 B B (2 3% £ R (cell membrane chromatography,
CMC) 2 1T AR - 32 (A5 S S RNV FH A A= 0 5 R
TR 3 A A A 4 AR At AR A A
HEHL 245 40 - 40 6 S A2 AR A A4 P9 1 B A5 AH B VR A O
SEEWOAR IS RTUERE SR T 2555 05 b 5 R A0 RS2 A
HAZE AR Sl A e B 20 i A
37. CMC/UPLC-Q-TOF/MS R4t , 77N M B 17 i e 1Y
T 16 BB BTE A T PR LA CUNAT B S BUR IR FPE
P45 ), Ay BH BT 7S A b B 37 14 245 264400 o ik ek o O A 1
RN B A B YR T 2% . IR it
MTE 25 A2E T T BRI AL 53, S U 4N
Jitl HepG2 145 I Ji 40 g HT-29 # 57 T 4 4 CMC-
Cis#E-Q-TOF/MS fifi 1t R 4t , i ik th 8 % 17 v (1 i o9
VRS CAn S 2500 B AT TSR RS ) . THEEYL
L LR MIEE 7. CMC/UPLC-Q-TOF/MS 40, I Fa U ik
rh i 8t 39 FhEE 50 MLZE L1 20 6 S R 45 G Ak
B B AR O RIURLIG T O LA A 475 1) 25 55 ) o 5
AP TSRS o AR, oh T4 M R A [ A RS
iR 7 Bk Fe i 1, DRI CMIC A (46l FH 25 AT o 4 e, L
CMC H ARAAE AR SN 25 1) 5 48 M R 32 A 1 285 5 3k
P, IO e B RUAR N IR EE . R IL, 78 R 24 52 D7 24
R BRI, TR CMC i e 45 5L 5 14 N 2540027 52 56
N 2 0 2R AR B RAIE , LR AT LS b S WA T 2
7T H5iE

T oY B AR R AR R o 2 )
2R RN R R R TR I T T 2
R R s R A AL 0 G . HaT, ey
BT 280 TR A BT B AR B W 6 3, B ) R AR
TERLOE R AT TS 25 Ak | TR 2% 2 B2 | 3 et 7 1o
FR . CMC 5553 ITEREAR R SR 3T L o3- 280G 1K 43
BT AR S Al R 2 B L S0 3 P S O
6 e 240 I F 2 A AT G 45 T e R RO ik 2
MR IE RN TAE G T TR 32T T 25380 i
SR AT 1) R G PE SR HENE . BT, o R 25 B Y [E R
SO ) H a8 BN, 76 h 2552 7 255000 T B A X RIS R
55k b iR S E B A A S0, TR
T2 7 (e Bl PRI H HE R S0 g

thEZG 2025 4E55 36 4245 21



S 30k

(1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[19]

[16]

[17]

EA WS PR, 55 AR A HORTE TP 2 5y B R
HERFSE R R FII]. HhRE2h,2022,53(5) : 1528-1539.
2R e T L A 255 7 2 AR AL
GEbR[)]. WP E Z52a 24k, 2019,54(13) : 1037-1044.
FLAB T, ORACHR , Pkl , 45 B0 1) SRR HORAE P 2575 4
JR o BT TERERELD]. Hh B 25, 2021, 38
(18):2288-2295.

WUBSHET S G, LIU B R,KONGSTAD K T, et al. Com-
bined magnetic ligand fishing and high-resolution inhibi-
tion profiling for identification of a-glucosidase inhibitory
ligands: a new screening approach based on complemen-
tary inhibition and affinity profiles[J]. Talanta, 2019, 200:
279-2817.

TR AP TR U . e I A TP B e S A
BHRUE R IIERIFE[I]. U EE,2006,24(9) :47-48.
XIZRE, Wk le 5, A8, 45 . B T iEA A2 27 B A5 1)
73 Hr A B T 4 i AR S ) (Q-Marker ) fF
JE[I]. HhEE25,2025,56(8) : 2662-2677.

GUO M S,ZHU F D, QIU W Q, et al. High-throughput
screening for amyloid- 3 binding natural small-molecules
based on the combinational use of biolayer interferometry
and UHPLC-DAD-Q/TOF-MS/MS[J]. Acta Pharm Sin B,
2022,12(4):1723-1739.

ZHUY Y,DUAN A, YU Q Q, et al. Screening bioactive
compounds from Fangji huangqi decoction for treating
rheumatoid arthritis via COX-2 magnetic ligand fishing
combined with in vivo validation[J]. J Ethnopharmacol,
2025,337(Pt 1):118725.

R, FVR B AR08 A L R P 2GR ROC R A (T]. T EE
HH,2002,21(2):62.

KET BV R, R 2 2R R R TS T s
PERE)]. Pl 2224k, 2018,53(10) : 761-764.
SRPEPG , a2, B A TR ROCR I LM g R
RO BT[] P E BE B2y 2, 2024, 44(24)
2799-2805.

SRS AR R, AEL AR R RO X R B S T
B0 A ORGP R T R ROC R TSE D). vh [ 2 2Rk,
2023,58(14):1295-1304.

BRI RGBS, A L 2R S SIS Eh 11k
IR 5 AR 2 JHG G B PR At e ) 0 SRR T[], v e
#4j,2023,54(12) :4061-4068.

FEAE L 2 b 25507 I 25 AR ). A
BlerfiAk,2002,4(2):1-4,78.

TE/INET, X, G4y, 45 . 25 25300 B R il 32 2P
JrMER[I]. Hh 2 ,2018,49(4) : 941-947.

Wi W A ST, A L VS A e h 25 e
J7 2R RIS B FE SRR (7], 259N AITE, 2016,
39(1):143-147.

G M , AR EE 5 P IS YL = T vk
PR KN AU S22 e [T). Hh [ S 38 05 70 e A
2019,25(3):173-179.

T2 2025 4F5 36 45 21 1]

(18]

[19]

(20]

(21]

(22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

W%, 26, Rl , % . 3T UPLC-Q-TOF/MS # AR i1
K s 259255 [J]. a2l , 2023,54(16)
5154-5164.
s, 25 Rl TR YEAE , % . BT UPLC-QE-Orbitrap-MS
T IR R 5% T 25 W L BB D). Hhak2l, 2023,
45(7):2414-2419.
Mg A, VA2 & T2 2a ik ik
OB AR T U 2 LT 2R DA 7 RAE ], h
ST 4R, 2023,29(19) 1 168-175.
B N A W < D N o e 230 || R 7 e 0
TR R AR Y FE (7). P E 2y 2, 2022, 47
(7):1802-1813.
AR IR, S5 DG, 45 . UPLC-Q-TOF-MS/MS $ A4y
WS4 IR B A0 B LA A[I]. 258 245 S5l IR
25,2024, 35(4) :553-562.
TR DAL TN EE 45 b 2 LA 259 Ak2E 0 N R B
AR [T). 25PN 058, 2019,42(7) - 1448-1453.
BER  RILEN , TP . 2N 2R ST S
PR [I]. thEE24,2024,55(12) :4204-4213.
TARFE ARG ZEH T . FET P 45 245 B2 K B SR
GE A AR B ALIA YT B R A AR I 0] P2y,
2024,46(10) : 3468-3475.
T, Tt 252228 B FLTF IS 2 4T
SR UG UEHR TS 6 25O R YA T 0 1 R RO FE ML
[7]. 2525 SR 25 5, 2024, 35(9) : 1352-1363.
AR . T2 AR Y 244 U Dy BU 5T (D). b
o E R ERERE, 2012
JrVEAL, AR LA . 5l E I e R IE 25 R B
YR FHE R [T]. 245 ik, 2023, 58(4) : 289-295.
IEE AR R TR AR AR 2T 5 b (4 iz
HERE[)]. B EE 22 1],2013,31(1) : 144-146.
TAO Z G,MENG X,HAN'Y Q,et al. Therapeutic mecha-
nistic studies of Shufeng jiedu capsule in an acute lung in-
jury animal model using quantitative proteomics techno-
logy[J]. J Proteome Res, 2017, 16(11):4009-4019.
WANG T X, LIANG L,ZHAO C L, et al. Elucidating di-
rect kinase targets of compound Danshen dropping pills
employing archived data and prediction models[J]. Sci
Rep,2021,11(1):9541.
BB, SR , T4 . AR A R R AR AE 2
TP RS0 18 T 8 R RIS 2 JR (1], 227k i , 2023, 47
(11):864-874.
SN VTR WA e, &5 .m0 £ 33/ e A AH
8 - R S [E] JTT E PR S 7 2 7S AR H 5 b B g A
TEPERLAMT). 63k, 2019,37(3):305-312.
PhELR . T A YA B (03 R G 0 B S PR T
PR30 BE AT RI RN 5T [D]. i - o A R
T4 KA, 2024,
T8 8E R, IS, % 32T CMC/UPLC-Q-TOF/MS
PRUTAR O ORI 53 St o2 F AR FRLRI D], h
SEEG T AR, 2024, 30(19) £ 124-132.

(i H #1:2025-05-05 & [nl H 4 :2025-09-19)

(4t : IR

China Pharmacy 2025 Vol. 36 No. 21 -+ 2741 -



