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Research progress on “quality evaluation through morphological identification”
and cause of quality formation in Panax notoginseng
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Abstract: Sanqi (Panax notoginseng) is a traditional blood-activating and blood stasis-removing drug with excellent curative effects
and wide application. However, the traditional quality evaluation methods of Panax notoginseng have certain limitations. The “quality
evaluation through morphological identification” is the achievement and wisdom crystal from the practical experience of ancient
pharmaceutical scientists, which has an important guiding role in the quality evaluation of P. notoginseng. By consulting herbal books
and relevant literature, this review mainly summarizes the historical evolution of the theory of “quality evaluation through
morphological identification” of Panax notoginseng, modern research on the correlation analysis of the appearance and quality of P,
notoginseng and the causes of quality formation, and the future application of “quality evaluation through morphological identification”
of P. notoginseng has prospected. It is recommended that subsequent studies should make full use of biological efficacy evaluation,
and other technologies, strengthen the correlation analysis of the overall characteristics and chemical components of P. notoginseng,
establish a new model of “character-ingredient-pharmaceutical effect” correlation and a model of “character-quality marker-biological
effect” of P. notoginseng, and provide a reference for establishing a scientific method of quality evaluation of P. notoginseng.
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Table 1 Historical evolution of P. notoginseng “quality evaluation through morphological identification”

it EREEA DA )
IR (CREAHH) T PEE BN R L, SRR T, SORE, B, RRELA K, KE T,
AT BRECHTOE, UM S 2k
(RERIE) TP REMN R AR L R, CRIRE T, RO, T, A WASHEN A=A
W, Sa=-=1, @8R BALE, Bk, mEkhyt
H (REAE) TG R, IR K g, A, BRECH
(K2R RMAZER, 1Ak
(et =45 (448 RIEMLE f, KEWMTEME, A7, OB
(AE ) —Hlds WS, WA K, KEWETHEE, A1, wiEd, BAZ
(AEAF ) N AZ T, HREL, MEARSTEHR; 7%, WEHD, ks
(AE Gy %) Wgi#, BIA K KEmZFHE, A9, REED
(AR E it ShEED, WABERG, SHEHE, WMRE, Wby, fAirta, gbs
(AR MEHEM=L, AR, BL, FRELER WASEL, AERL
RE (L9 PETREMONEES . SHZRER, AR DA v, RAEE; &
KW, & RBURE L
CHET D24 26 ) AL, —4=t, UME=f1, WERA: 7 TUm P HEM EIRR L, RAR
B, EBE; HEERUE L, mETihE, FEMABE, A, REMH T
(ZiM+4%%) =EZ, PRERERN, TR G, B REkE, w2
BAC (EZHL) 1963 A PIANKL B4l FRUERE ., Wi R R RIRE N A KR FUIX
(rPEZH) 1977 HERR DM, JRUE. KRG Wi @R e it
(rhEZH) 1990 ERR TR, RS, WriigE. HEOEURAN, ARMHMEBGPRAEN: AR, kR

it HEAZEEEE, K2~6cm, FinEHRFEL 03 cem; POKAR, LEKE

(2 b oA BT RN DURMDE:, BURCKTR, (RE RS, RELHAESNE RO, AOEBETE, W “MWEHk
YRR CHBSY MR, R EHREE N E

(GHTHAMERENZLRY  DAK W, RERSE, WK, TREE T

(AR D) DMAHE, JE0R. RWOGIE. Wi AR S E

(=S PIANRL AREOHCH: . ORI (R “Mfsk” “PiT3k” B “ RS ” TR, RIEK
WEEICRE, AEBETRLRE (BHF “SE%E” ), s TRENELNE:
R e, TR

(R 2T i) Ft, BTk, W, FE0s DT AR IRE BIESE, Wi KR GRERE).
TR A
(e 24 i it 57 5 25250 DA KR RUEARE, Wi ARt ERER (IBFR “HREE D, ERAD “4K7 &

A, SRR R
CR P2 M M S fe DA RURSE, REE A, Wil Ak Skt B S (0 otk

fERRERT L)

(R %) DIMAE, BRUESE, WriARSkE. SEERsiUR A, W mlEE vt

CHF LT B 24 e ORI R RS K B FIRARER, Wi AR, ORI IR “HR ke ) Nk
mI)

CSEFRZERERINTT) PIANKHESE . E R A REREOAIEE Wil KB 4% TERE Nk
(hZipr s e EIL) 56 2 PIANKL AR, M. REDEH . “HBERE " H N

(CHEESEINGE LY ZATEMNONIEIE, SEH ZEE MR DU RN N, IR E
(rh2yRie) (R DIANKUESE, PR A, Wriibs Bt eI ik




FED 2024498 $55% B 178 Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 17 * 6029 *

prm -~
i = LEHR,. ABEH g
! Rg. AZEHRb, I
| | =twan. s5FH §
W R L O el s /——————————\ ﬁﬁ/.’f)( o \
[ TS \ ( \ el ! ]
: Hoh] 5 ]
DEmL BRG. he | B | EaE s | :
AR . RARTSRIE . | : |
| SR B . I | i
SKHORAN RS = 1 = — —
| | *% | T | [SLwHR. AS@iRg. R # I
. A FEAEAL o ot s i
: | AR g | EREY. G i
; Ml / | | | RRS%. FRMEO=C R, |
i i 2 ] DRAR. AR, SR SOk i
: .8 | I
i L | & N ,. R |
£ o TR ! ANZEHRg. AZEHRb. NS EHRd 3
; B A | | wewa AR Il 4 !
Y P — A\ : RIS =k B £ /
L B TR —————- g

1 =tsoR-BKEx

Fig. 1 Appearance-quality association of P. notoginseng
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Table 2 Effects of parts and commodity specifications on quality of P. notoginseng
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Table 3 Effects of growth years and harvesting period on quality of P. notoginseng
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6. 10, 12 AEYEEKEMR: WR=1ME 3 FETHRERICNE
UPLC 1~4 =4 sHER. i FRPBHRSGE 4 FE~3FES2FEESTEE, 0. HAMTRE 76
g, 30b. B ZEH. Bk BHRSEE 4 EAES3EE>2EE
S, TAH G
HPLC 1~3 FAE=A: EEER. 5 2.3 FA=LAEHEEST | F4 =1, AP 3FA=tLReHaER, 86
B SCUUREENE . b, 0l #eRiR 3 EE=LAE
HK TR, B
IEESI-MS I~3FEER=4: 2l B, 1 EEZLASEF Ry MMM SRR, 2. 3 FE=LAS BT Re WHX 87
BN RCIPN SREERN, ZLRH R AZEH R &R EE K
HPLC 3FEAEZH S~ AD): B8 6~11 A=tARBHRETMASERESERTIRE, 5~7 A=HLRZER 88
LIRS BEHGEREEN, BERMASETEE TR, RUR—EEFH=1tAH
HRAT I MR B ATAE 2 5
HPLC 2~4 A= mECUNC 3. 4 EEZEN R R ASEH (Rbis Rgis Rdy Re) HEBET 2 89
W TEE, IREGANE AL HIAFESLRERS S RAREER, FORMT 3 E L
RE. SNBEMN R BRIk
HPLC 1~6 FE=t: BlATTR. 1~-3FEE=LH=LETF Ri. AZ2TF (Rbi. Rgi. Rd. Re) MHREZRE 90
WiliBa. AR B, T A~6 A LEH S ERZHAMESHERSE W, AR R

Kindn, EREFSEHEERT I3 FE=1, r=tRT3HR
LR
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Table 4 Effects of modern origin processing and drying on quality of P. notoginseng
¥R TR FEL R SCHR
HPLC =4 (HJEMIREG 16 hy 50 CH% 9 5 H LB, 50, 100 CHEHA BTG ES I FHEREKT 1.0%. 159%, 95
hy 100 CHERE 4 hy BT 20 METRAZSTSEPHRKT 12.6%, #nHRRIES 50 CHRIEEHE
min): =R M=t
HPLC A=A CH AR ARRRALE L, AR E =B S ERMRIC: KRR %> 55 CRAEAT 96
RBHRERIIT1E SOAGEE 45, 1R3> FARIEIE T 0830 > 45 CHRIE IR 4832 > 15 G R i ke 12 >
55,65\ 75 CHm): w75 CHRFEI T >65 CHRAIEH Tk, Hp=+t% 65,75 TH
il RAEH T, NS B Rgis ASEH Roy FI=-HEH R 2 AI<5.0%
HPLC =4 =L TR AR =0 BAER=LHAZEHR Rg. AZEHFRWH=LEE R EE 97
W: L ZH>5.0%, AR, . E KT 3 R EH A EA<5.0%; HIAR
T w7 TRV SN W N Rl G et e o - e WD S S F AN 4
N
HPLC =L EENEREEET . A5 BEREREREATHE =LFR%, AS2% Rg S&HEN, THE= 98
BN EEEET. T4 LEREN AS Y Re S B S E U BRI 2 35 5
BB 5. 15, 30min [FH MELESE, BT RIS REELRE B RG B EHE 0 H i
W) mEAhm ROBE = B3R B e BB Bk AR S, 2RI, AMLEIRE Al Ak
BRI, FoR =S BT 0 ] A T A A A R A
HPLC 3EAZE (T BT GT AR ZE2GTHAREN=1LEH Ri. ASEH Rg. ABEHRe FEMN=1L 9
AT 40, 50, 60 C): mEE B Riv AS 2T Rgw ASETH Rb 22 MEMTHAH N REER
palini} &, TREEN=LEH Ri. A 2T Re. A2 Ry A EZAH
I, 50 °C>40 C>60 CHTHERTRE RIgmat&&; =L&GETH
ATFLEREERN =X SR, MTSHTLRELIR=tRSE
TR, DA ARG R, BT ST AR 4R =B AR S
W, BITFEM, 40 CHTH 50, 60 CHTRT K45 R IFH =Bk
HPLC =4 (AFETE. BT, BT, 40, AGETHR=t2E R AZ2H Rg. AZZE RO GBI, K 4
50~ 60 CHEFD: ilidb, B BAF. S0 CHETF HET. 40 CHEF. 60 CHT; = LESESERINT A
4 B R BT BE>T =BT =40 CHT > 50 THET>60 CHET; TFFIWT
ZERAGTERSHT =B, BEgit. SRR ER
HPLC 3EATL CERIET. #1850 °C SERMTRBEAL, FHOEN=-L5MamefFmed ot £k 100
M BEDIRERT BT, AT GEEEYIHE S0 CRT =& Mk B E RS H D AR,
40~60 CHTRGEFRAIE): B HIKE 40, 60 CHT LM, S5EGERMTHELL, U=-teid k15
B i o B L AR RR=LREGERS; BETHE 40, 50. 60 CHT=LREFEHN
e
HPLC. KBi-Bi 3 4F4E=4 (BATED. GT=t SERRAHEL, #=ELIFRiETF=th=t2% Ri. ASEH (Rgi. 101
Bk, %Ay B BEEWRTH): ZECWLTH Rbi Rd. Re) 2 MR =LETH. B=tRTHt s feEsE
Piibiili-27 2. AZEI Ry AZEH Rh SEEERE, ZLEHF R GER
FZRIE, HPET=00AS 2 Re. ASEH Rd SR T L 2
v
HPLC. UV =t (60, 80 CHNTME, —20C BEFHEGEARAD: BIEHETHE>60 CHATE>S0 CHRMATHE, AKTERE 102
BT ANZ BT (Rgiw Rbis Rev R FEHET 60 CHRTE, H=t2T
Ri FENMET 60 CHRAT IR
HPLC =-BB AR 90, 95, 100°C 34 =-EKZ 90 CHALTE 10 h AB B Re S ETIH, 100 CHRAEMASE 103

AAOHE SRS, T8, 104 12h
g

S
# Rby SENAR, HAZTHALEF RS =LEH R ASE
¥ (Rgiv Rbi. Rd. Re) &EZ AL
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i b, =RBAI T XS MR
HRAFERS . = LRYZREmN, S=thnT
Tt FE R TR S A AR, R BARE R
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34 WMRIMEHIFHR

BT =B AR AL A [F], B AP EIR
BRI K G EAEE . BRI 2
Wb S 5 10— 20 e =B A B oy
A A, 72 (1041061 g oy R F B B /D B N, R B
AR ETRS . MRKRI=EEEE G SR
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XPAMRER AR TEAREESP IR BEAT i BT v PAN
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BE A H TR BRI R, i 18 224
HPBS5HETFERR, B=1LRIR, B, SREE
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Table 5 Effects of modern processing methods on quality of P. notoginseng
Wik TEYIM R = H B ik
HPLC =4 GERlL WMD) RN ZHEEMASER Rg SEETESL, HELEH R ASEF R A 111
ZEY Re S EE TA=LMME=L, ME=LH=LET Ri. AT
(Rgi+ Rbiv Re) FEMETAEN =L
HPLC =4 G WE. B ZEll ZL&ENlE, LR Ri. AZEH (Rgis Rbi Re. RD SERAESE, 112
HEE=thm=tefF RiGERTE=L, Z=LPHASEE (R
Rbi. Re. Rd) & FIEE /N
UPLC 20~120 Kk =-BHIRAT (& = B AR RZHEK, AS2E [Ree Fa Rkss Rhas 20(5)-Rgs 20(R)-Rgs. 113
+): ZH Rki. Rgs. 20(S)-Rh2. 20(R)-Rha] &N
HPLC A=k GERD: =F NS HBH [20(R/S)-Rgs. 20(R/S)-Rhi+ Rger Fav Rhev Rksv Rkiv Rgs] AHHE 114
BEFR
HPLC PEEH GEED: AL ZERTFRMASET (Rgis Re. Rbiw RD) FEEFKES, BGASE 115
# [Rhi. Rks. Rhe & 20(R/S)-Rgs] & =30
HPLC =4 (105, 110, 120 C, Z&#| 2~ ZEH =LREHERS NASEH [Rhu. Rk, Rhey 20R)-Rgz], —L7E 110, 116
10h, B 45 CHTEMEFRR): 120 CRKMEZESH, =E2HF Ri. AZEF (Rgi. Re. Rbiw Rd) Fi
PN BERK
HPLC =+ GhIER, BEHZETh, ®BE ASEH Rbi. =LEH R EASEH Ry WRES KK ASEH R 117
7% 4.0. 85h, 105 C# 15h, FRESH: WER>105 CHE1S5h>BEHE Th>FEXK 4h>110 T
110 C#2h): =M 2h>H K7 8.5h; ZLEH Riv AZEH Ry AESH: WIES>REH
RTh>FHEH 4h>105 CTH 1.5h>110 CHE 2h>%E& 85h
HPLC = CGEHL e BRI =LA ASEE Rb BE, EAZLEHF R ASEH Ry Re. 118
“HA BT EEX RA) B, HARMBISPR S FEES RS TR R > hE> &),
WR=-t5mE=ERME SO, MWHE=-t5%&H =L RIBnE
HPLC =4 (105, 110, 120 C, Zifil 2~ BEEZAGNEEMN RN R, =628 Riv ASEH (Rgiw Re. Rb) & 119
10h, 7€ 45 CTERMAHRER  HEEK, ASEH 2008)-Rg & &EUFA =
) =F
HPLC =4 (B, &l B, W) BUE=td =B R ASEE (Rgs Rd. Re) GBI, AZRBH R 120
“ECL GRTIE. BpR=1. A =tkmE=tPHAS 2T (Rg. Rbi. Rd.
Re) SR T, EdWR=tPrH=teF REETH, mAHN=tE
WIE =L = HEE R FREREN WEEtEWREEE A, &=
LR = BB
HPLC AM=4 OR. Zmh): zpsl ZHE=tREHMAZER (Rg. Rew Rbiv RO M=HEH RiIFEERAN 121
%A [Rks. Rhas Rkiv Rgs. 20(S/R)-Rgs]; =-HZEm =L 21 Fe.
NS EAF Ros MARE I B4 IX WHE A 20(S/R)- NS 24 Ress 20(S/R)-=
LEH Fu. AZEH (Rki. Rgs. Rssv Rhay Rhsy Rko)
HPLC A=t =HE =LEFGRE. ZEHPASEH (Rgis Res Rbiw Rbo R FEMEE, 122
BRI NS B & a3
HPLC A=t =LET RMAZEYT (Rg Res Rby) FEBIEML, EHRASEH 20(R/S)- 123
Rgss [ 28RS RORT B 388, RERR R b*, LRI A EXBER 2R 48
#, o* B LIHER, GEEHINE, dRERE G, BB
UPLC-Q-TOF- #=-t¥r: =Xl A =ZREBEP 2009)- NS BH R 200S)-AZ B Rhiy AS B (Rgsw 124
MS/MS Rhiv Rk:) F&Fm; =HEH Ri. ASEH (Rgi. Rbi. Re) B2 TH
HPLC 3= (105, 1105 120 C, #& Z#E=L2H Ri. AZEH (Rgi. Rbiy Rd. Re) FEMEK, FEEAMAE 125
#2~10h): =L RIAS BT [Rgw Rhiv Rksy Rhay 20(S)-Rgs 20(R)-Rgs. Rgs] &=
T, B R R ] 2 S8 =R B AR, DL IR R S ok
UPLC-Q-TOF- =+ (W[f&MiLI: 100 Cab# BEEAGINMEKSRENAR, —LHRIOAGERTFRE; ASEH 126
MS/MS 2~12 hy EERBUCTE: 100~  (Rbi. Rgi. Rd. Re) M=-LRH R SEEHFK, W 2EmsaEN
140 CHH 2h): =FE B %
HPLC A= GERD: mrlhiE. ¥ ZEBH R ASEH Rg. AZEH R SRAEER 127

i 20
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