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Abstract: The quality of medicinal plants is reflected in their external characteristics and intrinsic quality. However, in the existing
evaluation systems, the methods for identifying the quality of traditional Chinese medicine, which are primarily based on chemical
components, have gradually overshadowed the traditional approach of “differentiating quality based on morphology”. This shift poses
limitations on the quality evaluation of traditional Chinese medicine. The introduction of the “three excellences” theory has begun to
break these limitations and has clarified the direction for quality evaluation in traditional Chinese medicine. This theory reveals the
natural, material, and medicinal attributes of traditional Chinese medicine and their interrelationships. Under the framework of the
“three excellences” theory, wild Panax ginseng, with its unique characteristics described as “five forms and six bodies”, has been
studied as a model material for demonstrating the principles of this theory. Research has been carried out to explore the correlation
between the “external excellent form”, “internal excellent quality” and “high-quality efficacy” of wild Panax ginseng. Accordingly,
this paper takes the proposal and validation of the “three excellences” theory as a starting point, reviewing the formation and scientific
connotation of the theory. It summarizes the historical evolution and modern research progress of the “superior shape and high quality”
characteristics of wild Panax ginseng and anticipates future research directions for these characteristics, aiming to provide a reference
for the quality regulation of wild Panax ginseng and the elucidation of its authentic formation mechanisms.
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Table 1 Research related to “three excellences” characteristics of authentic medicinal materials
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Fig.1 Schematic diagram of formation of “three excellences” theory
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Fig.2 Schematic diagram of historical evolution of “three excellences” characteristics of wild P. ginseng
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Fig. 6 Schematic overview of research prospects for “three excellences” characteristics of wild P. ginseng

EBfE R R b, FET 0T KRNI 3% 5%
K7, AE4i% RNA. DNA H 34k, /N RNA %%
MU AR ORI 7 TR . %R
WB A NS MM R . ERKE .
MARE & WEPERR A AR RS R A EER AR
ST Re L), WA, EAR B KL, A
FEE AL S R AR E I 254 “TR &
—7 RPN RTRE T 00, [RFk, 2550 T
KFEA R G KT, BEFILS “ TIEAR” BS
RAEEZRFEERS R Z W AERR, 20
B2 AR OB IEERER 7207 T 5 2.

EREERE b, 7870 B R AR A 68 300 55 1o

Phe MM T T8 KR, K. H§b WEE
WAy, HAEL (RIS A R4S
1) 2RAERN, BMBRKZARBEEIGMN. i
N EILR o AR BT AE R AT 7T A th R BRI Y
Wi NS HIRRZEKAGURE, RIS, AR IR Ehieis
MR 22 RIADS, RONIE I E SR ASIRIE
SEMBE 7 A FIN, — A thRg it 24
A SRR FIAR R, R g i, 1
S S B, IR A0FRATEE BTSRRI 7T A A B
TR gt F NS BHRREAEPL. F, 7aH
PR S IR, W] RERO AR L2 AR
JRAOCRL” ()



= 7256 ¢

FE R 20256108 $56% B19H  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

TERR B b, 25 FE R 2 R % . oK A
FIGCEEa R B 2 B2 A 20 Y6 AR i) 3= 2
AR, X i R S T I A AR N ZE A AR
7 EEAE FU00L, KRS R A i B S T P R I
IR R G SEA LRI “ U E” IR
R, W AKFE)E (fourlips, FLP) A
OsFLP, @it 5 Z WPt 1 (brassinazole-
resistant 1, OsBZR1) &K FUHE 5 A B i i B -1
(glycogen synthase kinase 1, GSK1) &K OsGSK1 1
[ RS AR P MR R P R LR DR, TR S 2
-3 £ 1 S R IR AR 10, X B IR 3k Ttk |
R I CBRARRRTY $RAL T E g, R, 7E
W ERGr, TR R4 LRI R, RN
SRR (FIED %% MR mAR 25 77 43 WY
FEAERNFERRE, X85S, SFEK. KE
SRR 7T 50k, Bt Il 2 “HARRIE 7, fiiik
WORIE” R, BtmT R R A,

HBEAR AR FARFEANNZTR
SEER
(1] #e20. PAMMERLR LN PERISTR 7 [1]. i

Y HE 25T, 1994, 5(3): 19-21.

[2] XIRF, &H, TR, % whd “YRiRieR” 2
5 5 SRR B AR S IR TT (1], P 2 4
&, 2020, 45(19): 4545-4554.

[3] H¥F, T#TF, TR, % S aEgEE “H%
L7 AR BRI (7). PE P EREMESRE,
2014, 20(9): 1281-1282.

[4] RIE, FIN, EBEI. FELEMZGA B, DU, B
7 OREAE R R ARG ], P E R #2024,
49(15): 3977-3985.

[5] =ik, HBRH. EMEM o T EAET R AR B
@ [7]. BFEEER, 2020, 65(12): 1093-1102.

[6] #Eaar, Wk, =ik ASH R EHBE55HR
BHAENSITT R (1], REFZLIE, 2023, 48(12):
3125-3131.

[71 3k, PhEEEL, VEZRME, 2. M “ieE. R
TR ALY LRITF 7 (1], TP ER 224, 2023,
48(22): 6021-6029.

181 f&i X, ZEwk, AR, & FihZ. K FlLs. 3
e RS MOR M SR E (0 EL R AT [J]. T2,
2013, 44(16): 2304-2307.

[9] W&, THE, mER, & EF YRR miE
%, BB M LSRR S 2 o B A S
W [1]. TEZE, 2020, 31(6): 650-655.

[10] TP, KK, B5H, & ANEERGE LS
S E RGBT AT [J]. AR E, 1989,
11(3): 53-54.

[11] MG, Fgnk, T8, % Z TRt 7Ee e
REMIR 5 B A SR 5T [J]. R ARSI K,

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

(22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

2024, 36(12): 2088-2101.
FHER, B, 2/, & = LCPRRie R B
BRI R R [7]. H 52, 2024, 55(17): 6026-6039.
ARz, 2o, (B 5, & ETYRRIe 7 BT
AR S AR B R 1] FERRTE,
2024, 26(9): 1478-1484.

TR, HEfe, B0, 5. T e Sk
BIRT “HRRRmm” N [J]. R EAARE,
2024, 39(7): 3611-3618.

R, SR I 2V PRI RPN T vk R A
WEHMFHISA [D]. bl JEEHIAIE 2R, 2024,
BEE, k&, 2k, & PR 1] A,
2024, 55(11): 3579-3587.

BN, BEK, R, & BT PR B
BT AS R R SR 3 25 A IR 5 N 78 o AR DR 1 (D).
FREZY, 2024, 55(10): 3487-3496.

W, TRWAE, AR SE BT PRGBS X
I AR IR PR T (7). P EH AR E, 2024,
49(5): 1196-1205.

MMRTE, A&, XHkar, 55 T et i i e ar
P BUS E R (1] PEEZR, 2024, 52(12): 38-
46.

TR, ET PRI = LR B IR S S
MM D). dbR: bR EZ K, 2023,

ek, TR, EHR, M TCPRRIB IR T BT K
RIS [J]. HFEZG, 2023, 54(6): 1998-2004.

O, /N5, BEE, & ST PRAHES “PRIRiB R
KA EEAER ST [1]. 258, 2022, 45(10): 2516-2521.
SISO, FRERE, X%, & T PRI A
FRBUN JE MK H 2 R o AR BRAR R 7T (7],
24,2021, 52(8): 2285-2293.

THEEE, MR, ke, 5 Py YRR M
H.RESRA [J]. M, 2021, 44(3): 513-519.
AR, BRNREE, JTEE S YRR R iR
PR it ke (1. o E R 7 R &, 2021,
27(6): 189-196.

R, BRET, R, F. ET DRI E
PS5 R EAE R SR (1],
24,2018, 49(24): 5929-5937.

=T, FLIERL, kUi, 5. M CPRIRG TR AR
T b RS bR AR SR [J]. TR, 2012, 43(11):
2093-2098.

RE, BN, T%E, & RWSE S ZME R TR
W [J]. HEFZZE, 2015, 40(13): 2679-2683.
HES. BTHFHFENEES R 5 R
AETE ) 70 7 LI BE ST [D]. AR JR: i BERF R A7,
2022.

BEARRE. = -LIRDIR S IR TR b L) B H Xt il Joa
BE5E [D]. dbnt: HhEHEREERL, 2023.

Jiao H H, Hua Z Y, Zhou J H, et al. Genome-wide analysis
of Panax MADS-box genes reveals role of PeMADS41
and PgMADS44 in modulation of root development and
ginsenoside synthesis [J]. Int J Biol Macromol, 2023, 233:
123648.

S



FE R 20256108 #5635 B19H  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

* 7257 ¢

[32]

[51]

[52]

[53]

[54]

YuMY, HuaZY, Liao PR, ef al. Increasing expression of
PnGAP and PnEXPA4 provides insights
enlargement of Panax notoginseng root size from Qing
dynasty to cultivation era [J]. Front Plant Sci, 2022, 13:
878796.

JEIEER. T N BEEEEE (YETIHR) TR 258 i T
[7. FEHARFZY, 2018, 20(8): 1028-1033.

ZEH), DAE A . WAL (7). SCHR, 1983, 3: 156-184.
R ARFLT S ARFLATAIEE M), T L PEE
SR AR AL, 2021: 73.

XIHE, EHE, H4, % ABEGICEE M) JbE:
rp [ A B 24 H RRAE, 2013: 125-126.

W-ZErpar e, e, VEMER, Mg E R, A
JE M]. dbst: AR AR HRAE, 2007: 63.
- B, WM, SRR AR R M) dbE:
rRAE ), 2021: 379.

H- B PTAAE, I - B AMT, BRIR, EORpK, BRUIE
B ZiEA S M), dext: P EFEEZ bR, 2013:
18-19, 58-59.

BRarss. RN EFASHTZRA ] BERE,
1986, 1(1): 43-44.

HE. AR (25 M) 214 BN 58824,
1802: 19-35.

WA, R, ZEfEN, & RN ISR K%
YR BER [1]. hE24, 2016, 47(11): 1982-1991.
R E. KA ASEREE M) b5 FERL
BEHAR H AL, 2017: 38-39.

ZEmm. ILSMER 0] R R, 1980, 3(4): 32-
35.

BEL. WSmRESER ] FFeR R, 1981,
3(2): 41.

FAE, FAR, . HFMRKILSEEEMEMES
A () 0], KRN AR, 1982, 4(2): 21-23.
T2, skER. WSMERNE S 7] FFreRlEs
%, 1987, 9(2): 23-27.

AL ENL B 0] FESZ AR E, 1991,
16(3): 137.

=R, Kk, NER, & FLsBLSE LS K%
KIS P IEET [J]. fRBUE 2554k, 1999, 15(1):
47-51.

M, k& LSRR ES S5 0] R EREZ
1#, 2010, 26(6): 178.

A WAEANSEREAR M]. dbnt: B AR,
2019.

T, R, Rie. ASBR%E: ASE5H 500N
M]. b ATl H iR AL, 2011: 56.

RTE, &8, THZ, & iS50 EME R g
[7. AZW5E, 2003, 15(2): 14-18.

BRZE 71, ZREKME, RukiE, % B 1S KA Ik
PR E s [J]. HAZ, 2015, 37(11): 2562-2564.
BUETE, R SR. PEBIAREE M) EM:
HRERFEHOR R AL, 2006: 123.

A, R PEEFILDASER M) U @i
BEEEHOR AL, 1999.

into the

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

(71]

[72]

(73]

=4, EHEHE, MER, 5 LSH0K5 800
() WEFILZ, BLZ, “HlLz” MYz (1
NS, 1997, 93): 7-10.

NE, VA, FDEA, 4. BPE NS RAPD $RE0T
WAL [0]. 2225k, 1999, 34(4): 73-77.

THRETR, AW, MR, S5 HEENLY £ & DNA
(RAPD) FiAR%EIFILIAS [1]. 2h, 2001, 23(1): 5-7.
FHE. BREASWRESYML D] K& KILmiE
K2, 2017.

Jang W, Jang Y, Kim N H, et al. Genetic diversity among
cultivated and wild Panax ginseng populations revealed by
high-resolution microsatellite markers [J]. J Ginseng Res,
2020, 44(4): 637-643.

Iz, o EHREE NS WIS (1] RakE A,
1985(1): 262-269.

Zhen G, Zhang L, Du'Y N, et al. De novo assembly and
comparative analysis of root transcriptomes from different
varieties of Panax ginseng C. A. Meyer grown in different
environments [J]. Sci China Life Sci, 2015, 58(11): 1099-
1110.

Kwon K R, Park W P, Kang W M, er al. Identification and
analysis of differentially expressed genes in mountain
cultivated ginseng and mountain wild ginseng [J]. J
Acupunct Meridian Stud, 2011, 4(2): 123-128.

ZRETRR, SK#E, AR, & HREAS T O A MK
FANRTSRMES [J]. FER LA FH), 2021,
23(9): 56-68.

Ngezahayo F. H[E N5 (Panax ginseng C. A. Meyer)
SPA AR R B A% ZAEIEA DNA F3AL 2 351k
W [D]. K& ARILIHTERE, 2009.

Wang M Z, Wu B, Chen C, et al. Identification of mRNA-
like non-coding RNAs and validation of a mighty one
named MAR in Panax ginseng [J]. J Integr Plant Biol,
2015, 57(3): 256-270.

FRtask. KA1 A2 microRNA %5 K BEIE R 4 AT i
Jt [D]. M JTRAFIRE, 2017,

Wang J W, Wang L J, Mao Y B, et al. Control of root cap
formation by microRNA-targeted auxin response factors
in Arabidopsis [J]. Plant Cell, 2005, 17(8): 2204-2216.
KimY J, Lee O R, Oh J Y, ef al. Functional analysis of 3-
hydroxy-3-methylglutaryl coenzyme a reductase encoding
genes in triterpene saponin-producing ginseng [J]. Plant
Physiol, 2014, 165(1): 373-387.

KimY K, Kim J K, KimY B, et al. Enhanced accumulation
of phytosterol and triterpene in hairy root cultures of
Platycodon grandiflorum by overexpression of Panax
ginseng 3-hydroxy-3-methylglutaryl-coenzyme A
reductase [J]. J Agric Food Chem, 2013, 61(8): 1928-1934.
oM, RETT, FTE, . ASBHERENFER
BT/ HMGR JE[A 50 [ 53R E 0 [J]. 252724 3K,
2013, 48(2): 219-227.

Kim T D, Han J Y, Huh G H, et al. Expression and
functional characterization of three squalene synthase
genes associated with saponin biosynthesis in Panax



» 7258 »

FE R 20256108 $56% B19H  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

[74]

[76]

[77]

(78]

[79]

[80]

(81]

(82]

(83]

[84]

[85]

ginseng [J]. Plant Cell Physiol, 2011, 52(1): 125-137.

Lee M H, Jeong J H, Seo J W, et al. Enhanced triterpene
and phytosterol biosynthesis in Panax ginseng
overexpressing squalene synthase gene [J]. Plant Cell
Physiol, 2004, 45(8): 976-984.

HanJY, InJ G, Kwon Y S, et al. Regulation of ginsenoside
and phytosterol biosynthesis by RNA interferences of
squalene epoxidase gene in Panax ginseng [J].
Phytochemistry, 2010, 71(1): 36-46.

Kushiro T, Shibuya M, Ebizuka Y. Beta-amyrin synthase:
Cloning of oxidosqualene cyclase that catalyzes the
formation of the most popular triterpene among higher
plants [J]. Eur J Biochem, 1998, 256(1): 238-244.
Kushiro T S M, Ebizuka Y. Molecular cloning of
oxidosqualene cyclase cDNA from Panax ginseng: The
isogene that encodes beta-amyrin synthase [J]. Int Congr
Ser, 1998, 1157: 421-428.

Tansakul P, Shibuya M, Kushiro T, et al. Dammarenediol-
IT synthase, the first dedicated enzyme for ginsenoside
biosynthesis, in Panax ginseng [J]. FEBS Lett, 2006,
580(22): 5143-5149.

HanJY, Kwon Y S, Yang D C, ef al. Expression and RNA
interference-induced silencing of the dammarenediol
synthase gene in Panax ginseng [J]. Plant Cell Physiol,
2006, 47(12): 1653-1662.

HanJ Y, Kim HJ, Kwon Y S, et al. The cyt P450 enzyme
CYP716A47 catalyzes the formation of protopanaxadiol
from dammarenediol-II during ginsenoside biosynthesis in
Panax ginseng [J]. Plant Cell Physiol, 2011, 52(12): 2062-
2073.

Han J Y, Hwang H S, Choi S W, et al. Cytochrome P450
CYP716A53v2
protopanaxatriol from protopanaxadiol during ginsenoside

catalyzes the formation of
biosynthesis in Panax ginseng [J]. Plant Cell Physiol,
2012, 53(9): 1535-1545.

Han JY, Kim M J, Ban Y W, et al. The involvement of -
amyrin 28-oxidase (CYP716A52v2) in oleanane-type
ginsenoside biosynthesis in Panax ginseng [J]. Plant Cell
Physiol, 2013, 54(12): 2034-2046.

Yan X, Fan Y, Wei W, et al. Production of bioactive
ginsenoside compound K in metabolically engineered
yeast [J]. Cell Res, 24(6): 770-773.

Jung S C, Kim W, Park S C, ef al. Two ginseng UDP-
glycosyltransferases synthesize ginsenoside Rgs and Rd
[J]. Plant Cell Physiol, 2014, 55(12): 2177-2188.

KimY K, KimY B, Uddin M R, et al. Enhanced triterpene
accumulation in Panax ginseng hairy roots overexpressing

mevalonate-5-pyrophosphate decarboxylase and farnesyl
pyrophosphate synthase [J]. ACS Synth Biol, 2014, 3(10):
773-779.

BER, WKIE, XKF, & ASHEDEE A K
MXRBRER LS $E ). £ 5Eny e
4%, 2003, 6: 554-560.

R AR AR (M. dest: BREE AR
A, 2019: 191-192.

Suzuki M, Xiang T, Ohyama K, et al. Lanosterol synthase
in dicotyledonous plants [J]. Plant Cell Physiol, 2006,
47(5): 565-571.

KWK, IhF, FRAE ETAERNAZSE I A
ST, 2021, 33(3): 53-54.

R, TR M) Jbat NRTA AL, 2022:
412.

KR, Fh. AN IS EEAR M]. dbat PER
WA R H AL, 2015: 28-31.

PNEE. NSRBI A 73 7 0 SIATLA] B S A 1 TR 42 0 7T
[D]. dbxt: AEAF2ERE, 2024,

SRIEE. AFEAEKIAE T ASHRIX 3L R AT 7T
[D]. JLFH: TERHAO K, 2016.

WRAE, RNM, PO, 5. ASEESLESHETH
FHORYE [7]. AE&%44R, 2011, 31(24): 7551-7563.

Sun H, Liang H, Shao C, et al. Effect of phosphate-
deficiency stress on the biological characteristics and
transcriptomics of Panax ginseng [J]. Horticulturae, 2024,
10(5): 506.

Nannipieri P, Ascher J, Ceccherini M T, et al. Microbial
diversity and soil functions [J]. Eur J Soil Sci, 2017, 68(1):
12-26.

Larkin R P. Soil health paradigms and implications for
disease management [J]. Annu Rev Phytopathol, 2015, 53:
199-221.

HEL R, IRENAHL, Wi, % NS WNAEREZ LR
B [J]. A5, 2010, 22(2): 2-8.

Lei H X, Zhang H F, Zhang Z H, et al. Physiological and
transcriptomic analyses of roots from Panax ginseng C. A.
Meyer under drought stress [J]. Ind Crops Prod, 2023, 191:
115858.

[100] Shi Q B, Xia'Y, Wang Q B, et al. Phytochrome B interacts

with LIGULELESS1 to control plant architecture and
density tolerance in maize [J]. Mol Plant, 2024, 17(8):
1255-1271.

[101]Liu H C, Zhang J, Wang J X, et al. The rice R2R3 MYB

transcription factor FOUR LIPS connects brassinosteroid
signaling to lignin deposition and leaf angle [J]. Plant Cell,
2024, 36(11): 4768-4785.

[FTicsmit  EH4E]



