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Abstract: As the cornerstone of traditional medicine, the quality of Chinese herbal medicines (CHMs) directly impacts clinical efficacy
and medication safety. However, common problems such as species misidentification, adulteration, and unclear geographical pose
significant challenges to quality control and the development of the CHMs. Traditional identification methods, such as morphological
and microscopic techniques, along with early molecular markers exhibit notable limitations in operational efficiency, accuracy,
specificity, and stability. In recent years, Multiple Nucleotide Polymorphism (MNP) markers have emerged as a groundbreaking tool
for comprehensive quality monitoring across the CHMs supply chain, which was driven by their outstanding features: high specificity,
sensitivity, throughput, and stability. This review provides a systematic overview of the principles of MNP technology and its
advancements in applications related to Chinese herbal medicine, such as identification, detection of adulteration, and tracing of
geographical origin. Furthermore, based on the national standard "Plant Variety Identification—MNP Marker Method" (GB/T 38551-
2020), this paper further proposes considerations and recommendations for establishing a standardized system for MNP marker
technology identification of CHMs, aiming to provide technical support for improving the quality of CHMs, and promoting the
modernization and internationalization of traditional Chinese medicine.

Key words: molecular identification; MNP markers; Chinese herbal medicines; quality control; cultivar identification

RN PERARRIIZ G, ABRETER  ZEE (0 GERNE) M CRENH) RS0E
BT HEREAEE. eMOBTEEGEE  HMERAZS5IRNAD, R IACET SRR

RS EHEA: 2025-06-25
EEWBR: WAL #E TREEHARTIOHTEASTE (Q20244404, Q20234406); VLUK HFIHINE (2023KIZX43)
TEEBN: BAW (1999—), 4, Bit#ed, ME MNP 5 FARCH R S5 M. E-mail: guanrongli2020414@163.com
*BIEEE: ROW, L, BIWFFR, WA 3. E-mail: songhuiyinl1@163.com

oW, W, #9R, WAES. E-mail: 18971601772@163.com



PER 2025498 B56% 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18 - 6865 *
BESCHE . ARE E R P R R B, B 2023 Z (HFERFRSE . MRS e B E MBS
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TANTE, 70 TR E HOR A5 kg B AN 2 AR A
B, TEIT RN IX 53 FHEEMERE AN 58 R B 2
B

1.2 SFIRCEALEE
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RFLP ARSI DUBEEAT B 08 70 b 5 A5 RII8
AR &4 e e S Ho Al i o AT, RFLP £
REAEHEZ FIRME: Bk, HBESHEED. A
K H AR E, RIS X DNAFEAS (#20 FE A & 2
R HIR, ZHARMZEEESERIL, R
FERI P HEA IR, M LU S D% DNA 7 BOAN
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FE DA B AR S R EE B A P AR 4T AR TR S
GrFhRd, MNP ARCHEARBEALLFRA: (1) &
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BOR R, AR I Mt iRt T 3% KE: =
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FIRIFIAR S 5 NG L H 623 MR MNP
FRichr i, IXEEPRiC BB R E I Z AR
a R X AN R 7T, BTV BT RS R R 2 A
PE. B AR G RSP S AT . X TR EEHRR 7L
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VEARY . B P R i E R AR A )1 R S
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WS 7 JER A S LT 25 L DR ) MINP ARic s s, BERS
ARSI 15 oo A CELAETREE . 4NBE . LIRS0
R RAAD) 1S AN 253N . R RZF ST R T —
ol FH 1 % 72 22 P N RPIGE 7 iR A4 TF MINP FRAC A 155
A [E AT 13 Fot AR o i A o b Arh, 552 g S5 68

WH R T —F T 4558 Z P80 AR MNP Arid
RLR, BENS [ ASIN 18 bt o SR K
3 MNP ZEHAHMEREEHFHNA SR
3.1 R RFPEE

MNP 73 Fhric © N T3 46 HETE. Bas. 7
V1 MRS Al i R s e

BGAE B ILIE S CINAR R &R EHE S
Xof IR fit e EL A Y 25 SRR 0700 SR, H T3
MR E 0, HEA &R M2 55
M, A£55 Fhrc (40 SSR. SNP i) X AHERf
YeE iR, SEGTIHEE CFEA S R CEM S
27 WIEL%. Lin ZU26 0458 2 . ke
FMIFRE s, JFR T 487 A~ MNP Arid, XEEARICTE
136 ANAE PRI = X 680 G250 77
DP=82.77%), HRRZERE 26 147 4~ SNP fric s
JE—3, NSRS e SR T R T A

F8 FRT 2 TCK SRy 3 EERHE 2R
FRIBMEY), DUFTEA AL L AL, SR,
HA R SR AR EER, P2k
&AM BRI R . ST 2R
T DU R 5y R AR TR, AN I PR FH 24 () A
PERITRL, BHRZ KR S, FESE
8 252 4 KB AT g o YEUKZEET MNP #5
WWHEAR, BT A AR BNk &R
THE T ZITEAE 150 A~ MNP #rid, 25
KA AT 2Rk AR IR § T 50 00E .
SIS SE RN, R A 4G H 143.7 A~ MNP #r
10 CRE HE 2R 95.8% ), FRCAT 55 73 B HER X 99.57%,
TP 257N 117.9 Mrichi s (Z R
88%), R ITIEE AR S B4 5 6e ) FmT a4k,
AR PR 25 K B HERA PRI AR

B ABES . SEME R, BEENML
FRIREL FHFCRIEAHSE S, SEURAUIE. &
RO ZE 2400, ®IZrsR g, mERE, RER
T RIS PR B 2RI, R BT R
RIGATAE, BREEARP AT IR T SRS A A . &
XPEIA L, Ling SEU40E H 187 ANMEIZE 100%H)
0> MNP FRICALE, FET 240 DNRERAIIZ LS
FPHIRIEE RGOk B B, T8I I8 A AU 2 AT s B
an AR 2R AR HE S .

IREAE RIRE EEMAGEREER, £FE
25, DIRe i S At i & 2 AN U B 2 R .
EAR HATE N O SC BRI A SA R R, E R TR
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F 0] REATY SR M 20 2 Pl TR B R . XX —
R, ERREETSHE SR E [ AR . B AR RO H A
IRZE AR, I EEIRE MNP o FAricE,
B 654 AR AL AT, B AR R AL AL N
9.6%~100%, H I HEN T3 HriEss, Zakhs
Fr R0 Ji AR 0 A AR TR B AR A G P B A
REE MNP JEFBIRSE T, IR I SRR BLLRY
BRAR S R BE A Z A PE TSR At T T SR
R, HNRE R B FSEA L5 S T
BEE 7. A, AU H AT IERE T MNP AR
WHEARTFEZACTENE . B 20 0 SR % e 1k
ER T

JEH R EfE R A TSR LM, Kbl
JEREH M E M RE & T DM EEE .
THAEREREE s e ot, g B Il DL i sle
LREREEE MG, T E AT AL A o 2
B USSR B RIE, TRV R T —%&
55 200 4~ MNP frichr S ek R, ZE RN
Aef i, BARRINZE: (1) mi LR Stk
HEAE 5 B DNA FEAEATAIN, 194 1~ MNP 47
AL S R 97%. AR EE RN, 3140
AN MNP A7 fior BUEE e 4 — 30 (RIS dErf i
P15 100% ) (2) SRR B IX 7368 77: Fhia] bbas (M
TERE vs D) BBoR, 94.33%I1) MNP £7 S 17452 5
TRR P E A CHERE REAMARTA]D) 22 S st BB hy
10.25%. (3) @@ Z AT MNP brid BN
B 20 PP BE R R, AR A B R & T SSR AT SNP
it XAFZMAR RAML B AEFE K X o1
TeRE GRERAACE, RSt MESE. R %R
B, X 200 4> MNP fricfr s BA s R &
ROV AN SR & X A3 B8 0 %R R
PV FHER N T J B Pl gt A% Wt FL AR A 1 ml S (R
AU,

MNP 7 Fhric AR IE T &7 PR 8 4% 45 e
AE71, ARRRT H1E. &k RESAHIEY
KRS R MR R 2 RIRBLEGL 24
Tl 71 25 A AL 5 S50 72 M R S A0 At et AL 2 R 3 il
R, SRR TS I R S RS R R A T S
—. ATEEREIR .

3.2 BEEEN

bt 2 P PR R R, ) BEIR R B
i EBEIERE. HNBETFEHEE N
o BRI IR PR, AR SEE T vk U LU A2

R R, BRTESIAREBEE. mABUEN ST
Y BAR VMR M R S A RS BRI
MNP Fric B3R T 2 5 A it s dikis
{EAZ B AR AE A1) it S5 4003 1) i 2 B R AR v 2
R T IR T EE S Hiln, Yi U7
BT s E e R R AT, TRk AR
MR BX IR, FER TEST 10 Fishn (B 2E. S
oL RS, MY RS RS B9ES) (R PE MNP ARid
RL R, ENL T —FhBE T 2 A I 11 DAY ) 5t Bl A R
YRR AT S8 TT 1. TR R DU SRR
Y. SR IIA A R R R MNP A7 S Can
RIS S A, 34, BAEK A, IERIST
£ 104, #9386 S, ARIE 1A, RETERE: 8
B EAEAIEGE, % kRN RIFKER Y (M
B 100%) A RABE O3S M. I Al pRIA
0.1%). SRR AR SRSl I 14 ANFE
A 4 NMPEARSEATRENL (2 DMK B ARk
55 2 AMFEBERD, B RURYE T 2 3N TR & 11
B, AR, B HE MNP ARG
YE Bl Can e 55 58 2 b 204 S IR D, TAGILTE
FHER (b 255258 R FHREE, R
ANEBARLEAT I M bR AL, K Bh T
OB G| B IREL G, PR B 24 7l A R R
Il AR FH 24 %2 4
3.3 PR RE i K

20 17 M R A PR B v 24 R R S e A N %
OOIRTS, B BRI LR LA T : 1 %%,
B g P RS T (g, S BEdE T
MBI 56 RS & 8. WERSTZTASH
BHEEME, HEESTEBTLASI, K,
PIRR R BB R WU PR (& E 5D il
TR . DL, Hrr i Ry
7, W SOR E S IEAR E R T . SR, T
B A T AT VR LR A K I R A
VR ME L HEh = G aArdE, 5ol sk
AN B L HE AL, SRS MRBEA
5, FPEER T REUEE R R Y
U 52 T VR AE S bR N HR R 3G TR S AR AE e DL
M, BONHIZ PR R AR AR IX
— AR, FRIELETNEET 317 A MNP brid L5
FEX GBI 2005 RSUEX 4y, Hhisisifh 2
Sk 89.9%, SNt “AhHIL B RiE R 2417
PO FACHE, X SZB HORIR R YR Sk L At
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P R S ARG L (il Sl R R R B
AR . AEIE 2] S RRORY T T, AT DA &
EHZGH MNP FEPIBRIR, AL AR A7 T X
gk, FEHERNTEHLZGH
3.4 HHEHIELEE

g iR ] b kb 2O J5 , H DNA
DRV 20 B 5 A B A i A A B, 30 T hnid e I
A RN A o R AR R Bk, R i PP
PRiE, BN 2077 AR HE L A F (R R BB o
MNP J& K /T 300 bp I KH A BRA K — 2%
AN HUE SNP, BT MNP ARG Z8AR (R4
PRSI 22 A2 D R BB S R RO
P By s R i) Ll AL 2 #E PCR R R AR
WEMF, BMEE DNA FBUL™ERELL R, 1
RESEIL i RBUE ARG RN, A SEIU M 2y
M EREHE 22 5E o
3.5 WERHME

AR, MNP FRICEAANGAE o 256 427 M o
RBEERRT I OIEN, M AFE 2 FE
SRR R . FEREIATT, AR
PRAEL RN DR UR 2, A S S A i 24 4 i O X
GrILEEAN, TR AT SEBLHRE M A A ) ) SIS B
W, PRI Z R AP SR IR Sk ORI . AR TR,
HRFE MNP BRI 5RO, B OREORIAIE
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