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Abstract: The quality of traditional Chinese medicine is the basis to its efficacy stability and application safety.
Thenormalization, standardization and modernization of quality is an important premise to promote the internationalization of
traditional Chinese medicine. In recent years, breakthroughs have been made in the system and model of quality control and
evaluation in traditional Chinese medicine. The proposal of new ideas such as intergrated quality control of TCMs and quality
markers can guide new direction of the development of quality control in traditional Chinese medicine. Subsequently, a series of
innovative technologies and innovative methods of quality evaluation in traditional Chinese medicine have emerged. This study
inventoried the latest research on quality control methods in traditional Chinese medicine, systematically expounded the
innovative methods and its application status from three perspectives of chemical benchmark, the combination of chemical
benchmark and pharmacological effect benchmark, and the combination of chemical benchmark and biological effect benchmark,
and discussed its future development trend. This paper provides an expanding idea for establishing a quality control system in line
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with the characteristic theory of traditional Chinese medicine.
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Fig. 1 Research strategy of “quality-quantity” double standard method
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Fig. 2 Application of "'spectrum-effect"

relationships in quality control of TCM (2019—2021)

g C— 2R AR — FRRRERI . AEXE
LG — R 251 R Thak, BEE A 25 2A 1) 2
MM S Th @ . A5t S A SR 255X —HFik
FAY, 3/ N RO — P s ) Dl 2k 24 0 R A
YRR T ITE, UARERMET G =L, ML=tk
VDT J DO F el RO R, AT R 5 AT
KT, BhE T = -LiE IAE H RORE T Q-Marker
NN BH RIS, FHoxm) 245 Rk f AR A RS i
Q-Marker N=t&. M HSE, &1 17 =LEMx
) 25 R0 22 S R ) 79, SEI =R 2 AR RS U
il
22 ETRGEMERANPHREIFNTGE

BRI EmEHAE B N 2B 225
RGUEVMSHHR, BEABAMERN RGNS S, 5
HEEZGHHEIRTR . AR ST, B E 2 5ml
EHFEHRIES T, UHA¥ERGEY RS,
RHET “KRE (A9 -R8 (EYD”
HEITREIFNITIE, B EIRA RS BS54

P EVBEAT A AT, RTG53k
FHORBIFRARIE ALy, RN 24 VAN I B,
R — BEE S ERIAE X G AHT, DA 2% 258 2
AU 2 R HE R R 2 4 R B T IR R .
221 FETMLZAEEM) Q-Marker Tk LAEL
A EE B BSOS B BRI, SR AEYIE B
HR, 12T 55 2R 2 (A R A %
R, MR- SRR, T
Q-Marker, B SEHLHABARST MRAE. 54
PREL . R EREAAR A B, EH DL “ 423
7 SR AR EY)” RIS, 7R A 0 A )
2018—2021 4 K B AT 3T, HaAs 28 2IH] FH X 4%
24 2E AT Q-Marker TRINIS ST 42 e, HoHdesy
M190E. W 40w EE s 30 R TT 16
F, He s 284 bk, BREEIILE L.
BITEAER SN R RSy AR DT
HARE T N

2.2.2  FTRBA K Q-Marker K ILE QA



= 6324« PE P 20244108 $53% F20H Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20
F£1 MRHEIEEE Q-Marker #HRFHRH
Table 1 Application of network pharmacology in Q-Marker identification
%% PRI Q-Markers
Yl ifE oo i 1L FRH A BREAEEER AL AAESE IR
Jivi % T kL WEG WisMG . MARY. WERE EARMER. )IIE AR REEES 12 PR
VY75 e N7 KRBT % EH¥ER. BEPEE. SUCPTEE S 11 Fy
SR DR Bl R BRI AR AT R
A 2 A E R oo I 5 A4 0 NS 21 Rgss AZEH Ror. AS B Ro1 5 4 F sy
SR T T e B SRR
FERR% Ty TENE. FRRMHE. AR A FHE . TR TBEE RS 8
WS R ORI RE M. HER. RER, mEE, SR
b =R NF-«B . W BT, BILERSE 4 F sy
NO #itl: HETFI. HERSE 4 S
7RI A 5-F FIECRERE . HBH D, R BATAH
WY B A R W TV, NEEREE 7 A
TH 9 IR AUk RRE KA BRECHE. BRIER. HER. W
BAMEE R LTHYT, WA E. W EES 5 My
SRR PIERRR . MR & WNMERR S 15 Fhosisy
Pt Bk o R AR PRRLER . g
& KRR RAE FEUORTR. REARER. UNRERR. T
EARY R FHARE, FWARRE, H DI, R A PR
ES RO DI A R RUBH . Bl R G -7-O-H &I 5 16 sy
R REZAEH. 2. 7R iR
JREEW 3,29- R HI AL - =%
A& VS=3 AZ 21 Rgi. Re. Rf. Rba 24y
HE HEZH G2, HHER. HERS 7 MM
HE HEH, FRHEDT. HER, HERR®
=is] ATYEE . A TR
W RS BWEH. TRAER AT-0- 8 R RmY
WS HER, WEFR
e -FHE LM S . RE . WAERR
SEATI 7N BHERE . W OHERW ., T EBES 5 M
TR WHRCHFE. FEALEW. BREER. CHARPR
iR B A RGHT. BRE. KGH
L) W BN T M E L B 13 Fh
B AT, 4-O-PIBRmEE TR . R/
=3 S E N A N T WFRER AL DA R HBE K4 )L D, 6,7- A RR IR,
A £
=Ry SR o S EAT bo SERHET ¢ 5 M
IR WEBY Bith BRI, TEEW
Wik INEERR. BERR. DT, RNEER
[ SAAAH R WER. RBRER, LEH
WK WERT., BERATEEET. WL
AR -UN Jit#h. Bk WETROE. A5KH. BE TR
N i 31 Pk KEHE REB. KEE S EE R
7 B R AT JFF£F4Edl Tz, MR HR. RILREE 8 Fdisr
W B F i D-FrFEM . y-ihdi i

2V Rl

SRR, TR N




¢EH 2024108 $53% H20H Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20

* 6325

2 R T PR RN ANIE A /NSy T AT [ R
BRI 38T, AT S B A= RS2 I e Bl A S AR
BB HIREEIR, HRAR TR R SR =)
BARWL, Rt TR T — sl A
W AR 25 L E VN T B S 3 B 3 AT
e R AR AR 2 YA
Y AT EEE 'S, W ERNTFRSY, K
JR AR EY) s SR M5 29 R 2B 5
RN ML 53 B s o AR =R 9 Q-Marker
R AR AN ) i, R AT TR R
R IR AR AR L, RFZE RN ED .
RPN 57252 DA B R BRI 7V, AAE 52
R SRERPEASRIER s 28 3 Fhr 22 DAZGBE
RUBUREEERI T, HARIEW RS, RGBT
R, FFAEEREE AR BT, it
BRERLAE IR, AT AR DL R A Bk P R AR
WIARAK, W S Bt A A 2 5 W S R PR ik U FL 2L
T 5 7 A BB 3 T A 2 5 UE AR AL 22 1
W2 Q-Marker HfF 78 5%, 2 G T W24 LG 254k
LR ZERAR, TR N B S 5RE
EWIFRICYIER £, PR Q-Marker (A 8051 . %5
W& B 0% SEBURIE RS HE IS T . RN 3R RIE.
Ry 5 2R LE bR S IR HEXT B2 . DA =
T UEACHT AL 22 AT ST S, Zhang S50 70 ff 52
R, FRELTS 8 MR AAMKEUE T /R
DRUFERIR IV AE AR EY);  Sun S LR E T
9 AN ICHAL BN VA R 52 TR 9T T R BRI 1) )5
HEIRED.
3 ET “UFEESEYHNEE” HEESMS
ARETNHE
HEVIRIVE IS, R 2 R S IR RS 2
PIREGE, HEN 25 AR E AL A T B
FET A0 1) AR 24 5 R VA R S A I H 254
T AR BT 3 IE H (0 R 038 M SR o 24 S = 7
RS, AR AR 2 FE R 20 4D 50 AEAR L — AR
Vi VEFR PRI JT AR R 20 el A v A
THEINIEEbRUE, TP E TN I AR
PEE VS EDEN SR — YRR K
RN HEE ARV FRIETE S A Y4
PREEEVIT, BTS2 B E AT, 1B 24 i E s
1l 77 T 1S BR 47 B L 749 R AR RS AR 2
FLAT Re 0% AT s e v 25 (1) B AR T M NI R 2K P
P, (HHADFERE S AR E. AT 2.

WEPEZE . BhZ RAEJTESE R 0, Q-Marker # it
PIRIFPERR v 2 R i AP it 7R
%, T AYkREY) (quality biomarker, Bio-Marker)
7 Q-Marker HEZEFMIZMA. M Q-Marker 5
Bio-Marker #HOCHE, A0 540 5% B o AH DB 1)
JFR A 515 B8 A AT s i o 24 R R0 D 2 Ak
ARV E R E T .

XIPRAEFB | E S FELL A S Fr B . 248
B0 58 B 53 T S0 22 3R AE 5 AR W8N 34T A e
YT, BESL T ORIEIC T BRSPS SR A P
Jii, Hr 2 R E VPN S 20 I A Y0 B R )
MG . FNEBEH DL Q-Marker FAEPIRLMN
WA, B E T E AT, A AN [F )
R Z u B e R, SEBUL A IR S A YN
Bz a) “ BRI AR kTS
ZAE AR, TR T M I30E AN L D 8 25 A VP
R E DA 5 S P B A — o B i S AR
4 REEERE

H 2R IEE TR EZER IR, B AR
RatE, HAEYFAEA ERICNVE RE KR,
FEAE BN, E RIS IR LR AR R, YIS 800
Z IR EZREEL R R, Bk, T REEHS
PR R RIS N R A AR RS HEPE RS
RGPEEYE, AR RIS R B L Tk
PR A oAb 272 By B PR R T 22 i o S
ZHARTEBAEMER, Z4EE 00, BE “HL-
T AT sy, LI E R 2 44 R
HEARRAE; AEYBNRERE RITEA RO RE T, A3
T 4iffe. A BRE . BREZ YT,
BE TGO 2 AN JZ I, a7 h 28 A4 FH DAk
REAEPEAR IUAE B 5 208U R b, AR 2%
HIUSBHERE S, ERRRE AR, T SR E 2
FYRR M A EA S JEm M, I S 240 &
AR RS HEREE BT R A E R R, N R
G-RAME, BEZEREARE, GEREW
M-t VPN -LE VPN SR, Mg AR -AE
VIR Ri-H B D) 2 Y DREK, [ BH D R —ih R
KFZR, EFEREY, @52 ot 2 i
Jiid, SERURE BRI, s, TR,
B 2SI A 24 TR A . RS HENE K R Gt

RBFR AR ENRGEEAZ TR
SE 3k
[1] PBREN4E, ERM, HEFW, 25 P25 B E PP A T R



* 6326 «

¢EH 2024108 $53% H20H Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

LB R RS [0 gy, 2021, 52(9): 2541-2547.
WA, ML R AN YRR B [3]. N
B EZHFFT, 1994, 5(3): 23-29.

IS, BERE, Xz, & BETHRRR IS E TN
i B JFAMIOR S5 R0 43 AR PR R 5T [9]. T
#j, 2021, 52(8): 2285-2293.

HNI, S, BRPE, A T2 RBE A sk [J].
1124, 2010, 41(4): 505-508.

XEZE, Brbk, B, & R REREY
(Q-Marker): W24 it B HI FHTHES (9], gy,
2016, 47(9): 1443-1457.

KRR, AWM, XIEFE. PHRERESMOIME. Zo
MR 50RO [I]. 2557544k, 2019, 54(2): 187-196,
186.

MEFE, PAEREY (Q-Marker) HFFLKJER 5
FEEE [J]. HEEZY, 2021, 52(9): 2511-2518.

Liu C X, Cheng Y'Y, Guo D A, et al. A new concept on
quality marker for quality assessment and process control
of Chinese medicines [J]. Chin Herb Med, 2017, 9(1):
3-13.

T, B, EREE, & RHREITH R EE
SHT T RS [ 4 Ak & R, 2021, 40(1):
132-138.

P2, R, XY, PR — R
M RS SHZPER M) dba A6 Tk pRAL,
2009: 573.

T2, T, Wik 242 BRHERE R FRA ).
f K24, 2000, 22(6): 395-397.

Xie Y'Y, Xiao X, Luo J M, et al. Integrating qualitative
and quantitative characterization of traditional Chinese
medicine injection by high-performance liquid
chromatography with diode array detection and tandem
mass spectrometry [J]. J Sep Sci, 2014, 37(12):
1438-1447.

Jiang M, Zhou M G, Han Y Q, et al. Identification of
NF-xB Inhibitors in Xuebijing injection for Sepsis
treatment based on bioactivity-integrated UPLC-Q/TOF
[J]. J Ethnopharmacol, 2013, 147(2): 426-433.

KANER, E3AZ, WEA, F ET AN BB KRS
HPLC BiE LISk 254 2 B € BB T [3]. 2593
Wk, 2017, 37(8): 1497-1502.

AR, FIh, FER, & BETIRAEREYS S 2 nhit
o3BT R BR T 22 R fR bR AT 9T [3]. 2544, 2016,
39(5): 1082-1085.

WRAR, @R, ENb, & U B R AN B2 K
R E TR USRI L 2 By e b [9]. TP 2k
&, 2013, 38(10): 1513-1517.

SR, B, WEGE, SF. AR IRGIRGUEE /R

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

rhZg R R R [J]. 24, 2019, 50(20):
5064-5070.

FIulE, WM, EHRE, & AE-HZ RSB
th 2t fe gt | BF 7 [ Lk GR, 2019, 41(3):
253-257.

FEH, REEH, #1655 BT BrOs-Ce*-H*-N &/
WATRIRG e R P2 LA IRa ERE AR 0], R E
FRzhZe ik, 2018, 43(21): 4288-4294.

KR, Fri, skide, & P HREPHMETCRSSE
ROy RO HERE AL [ RE &, 2014, 39(17):
3335-3338.

XIBEHs, Fheds, 77, & BT 2HEEMEHH
R EREYSRETN A [J]. 2y, 2019,
50(19): 4576-4581.

FH, sk, BB, % ETIURIEQURIER T
ZrEAFIRTAR [J]. B4R, 2019, 40(6): 525-537.
SERE, RRA, mbeE, % ARERELICRTE
SRS ST R T A AT 3] HR Y, 2018, 49(15):
3619-3624.

XIHERE, BRFKA:, WHERE, % ORIBLEEEESIE
AEIFRETFAN R A [J]. R ZE, 2013, 35(3):
539-544,

XIWEls, TEH, ERTE, 5. LIBS HiRAETZRER
P P RN AR [0 AR SRR —P
Z5BI41E, 2020, 22(4): 1262-1269.

THR, mEW, 5%, % W2 LR E4R
BIFOREATE AT O], o E 25 2% K, 2006,
31(23): 1925-1928.

TIEA, RAER, BOME, %5 — 23Rk E SR+ 5
MBS B [ Aot E, 2021, 41(12):
2211-2218.

TR, BRICH, BH A, % ET N IENSTE
B2 BT BN KREN [J]. A%5R, 2022,
57(3): 775-782.

FLE, BRE, RIT, & W2 VRE F R E B T
Zifd 4 RIS [0 2, 2021, 52(19):
6038-6044.

Zefet, dgEA, BKE, & ETENBREZEKHE
FE S (1 — I 22 17 10 5 F 24 R I i S 5
FhEERS [ E AR5, 2017, 34(7):
943-947.

2R, ZEE, XIIGR, & XTI E M S A —
ZVFERI I EAE T O N BHINS R [J]. AT
=&, 2022, 42(2): 211-217.

Fhi bk, BANR, BEE, % WEEIWE LR E
BH PR [ B E R K, 2013, 38(3):
462-465.

Mo, &40, fhEE, 25 ATIRIR AT h 2 B AR B



¢EH 2024108 $53% H20H Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 20

* 6327 »

[34]

[35]

(36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

25 i) o 1) R A
185-195.
W, PR, WAKE, & BRI - B XU T
%: CN113884591A [P]. 2022-01-04.

Liu P, Yang H, Long F, et al. Bioactive equivalence of

[ Zi¥ o i 4« &, 2016, 36(2):

combinatorial components identified in screening of an
herbal medicine [J]. Pharm Res, 2014, 31(7): 1788-1800.
B, HE R, FXE, F. Q@b AiEicezy: [
FEHE, 2002, 21(2): 62.

WA, BUKE, TN, & BIPAREREMNE
REERERATHAEAR [J]. 244%%4%, 2019, 54(2):
222-221.

FE, GKE, T, 2 BT IO IR HT IR
R PP ROCRT AR O] TR,
2019, 17(6): 815-819.

BN, MR, HIER, & BT R mDhRE R
M2 R ERED R B U= 0] %%
3R, 2019, 54(2): 211-221.

THE%, T, BERGEAFRE M]. bt #
S Hi AR AL, 2020: 935,

NG, WEE, B2, & ETANERENTARE
VbR BV FOAEE [J]. 5% 4R, 2019, 54(2):
204-210.

FEMW, T, B, & R P 2R
MM S RE [J]. R EHZ4E, 2014, 39(16):
3010-3017.

Wang X J, Zhang A H, Sun H, et al. Discovery and
development of innovative drug from traditional medicine by
integrated chinmedomics strategies in the post-genomic era
[J]. Trac Trends Anal Chem, 2016, 76: 86-94.

Zhang A H, Yu J B, Sun H, et al. Identifying

[45]

[46]

[47]

(48]

[49]

(50]

[51]

[52]

[53]

quality-markers from Shengmai San protects against
transgenic mouse model of Alzheimer's disease using
chinmedomics approach [J]. Phytomedicine, 2018, 45:
84-92.

Sun H, Zhang A H, Yang L, et al. High-throughput
chinmedomics strategy ~ for  discovering the
quality-markers and potential targets for Yinchenhao
Decoction [J]. Phytomedicine, 2019, 54: 328-338.

Wz, BAR T, P, BT AYE LN E TR 40
IR R [J]. PESZARE, 2018, 43(3):
452-456.

FHEIK, RIEE, Fikk, & A REEYRE ST
AR [J]. FHZY, 2019, 50(19): 4556-4561.

oy, Wi, £, % FET YN E TR T
i EAR R RIS RE . P45
FK, 2018, 9(4): 56-62, 55.

BN, A, SR RPN AE T 2 i AR AL
FIREFRL S M (3] AR R — P E B,
2014, 16(3): 514-518.

TkHg, e, Hbew. FETAEMETE S RN IR T 2
PR HAR KRR S RE [J]. tHAHEEZ, 2020,
15(15): 2234-2239.

MR RERAM PSRN [J]. i, 2017,
45(5): 693-699.

WS, skiEEk, ke, & ETHERIEMAED BN
Ao I ) R TE 7 ORI AN B T [9). R E 2y g
i, 2017, 42(14): 2683-2690.

HN, H3E, ARTK, & BETHREREY (Q-Marker)
CRBEH MM B EREE SN ] PR
24, 2021, 52(9): 2527-2533.

[t 29]



