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Purification technologies of polyacetylene components and their research
progress in Panax plants
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National Key Laboratory of Chinese Medicine Modernization, Tianjin University of Traditional Chinese Medicine, Tianjin 301617,
China

Abstract: Polyacetylenes are a kind of low-polarity compounds, distributed in some traditional Chinese medicines (TCMs), such as
Renshen (Ginseng Radix et Rhizoma), Chaihu (Bupleuri Radix) and Dangshen (Codonopsis Radix) etc. They have exhibited a wide
spectrum of pharmacological activities, and received extensive concern in the field of TCMs or natural products research in recent
years. A systematic searching of the literature related to polyacetylenes was performed in the databases such as PubMed, Web of
Science, ScienceDirect, Willy, China National Knowledge Infrastructure, and the others, by focusing on the current research status and
the hot spots, the main technical means of separation and purification of the polyacetylene compounds from different plants, and the
research progress of phytochemical separation, pharmacological activity and quantitative assays of polyacetylene compounds in the
Panax plants were summarized. It can provide reference for the enrichment, separation, and activity evaluation of polyacetylene
compounds in TCMs.

Key words: polyacetylene; Panax L.; separation technique; quantitative assay; activity evaluation; panaxynol; panaxydol

RO, XARPEEEER Oy, FEAmRSE ARG S KRS, Foor B 3 EH Ik

REWTRRIEAC TR, |2 A T Ik IR R SR
Y, BAFEERNABIENE, WyvE. siR. WE
S5, FLATHRAE T 2R ILPE = s A b, H
35 EZAFEAE | DAL, R =AM Z Tl
& P ARR TS R Ry, B — A RETEN,
XMATRENEET C=C MIRMIETER S, B9 K

Wi BAER: 2024-01-24

EeWB: BEXAARMZESEYTIE (82374030); 4 25 H K & S i % ¥

(23JCJQJC00030)

FHALZVE R Ky B TIERER . S AS RS &
I E, W LI AR A e BRI e A 5
CIRBIE B, o RO Sy R RAE o B 156 FH 2
ER OB E EIINES. UASHRERMAS
WA AR IVR KRSy, EASHEE
BEE, GROPBEER 90%LL L,

X

B (CBCM2023202); REWMAMETFERSE

=

fEE®@N: &, WLOrE, B oA 25zt . E-mail: fullmoonvn@163.com
sHRESE—EH . Edk, BYEURFTIOL, M ET IR EME SN E-mail: hdwang 1996@163.com
HBIEEE: oCE, A0, RSN, WA R SRR 2 S E-mail: wzyang0504@tjutem.edu.cn



FED 20244FE7H $55% B 148 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14

* 4963 »

HMBIAS @MY, FEAEAS. =L
5%, WHUWAREHENHRIER, EEREE
HHARANZRDI Y. NS BHEYEHEEE G
PERC, GRS BH . ZHE . R B SRS,
RO T IHAL S B R EMATRE M, fEA
Z @A BT AR L A A, AU I
NS @R ORE RS BADUMNE . Jie. DB
FHEARP GBI NES), B AR NS B4,
TETERMEY) (S5 A R O . B
R FEINS A 2 N C=C Ml 2 > C=C, A
A 98 w-m FEHEROURUR R 2R, DFFURIN, 28]
BN — PSS, AEAETAE A R R O-121,
LR BEAN A, NS 2 NS AT 1AL
A9 fr, ANE=8IEmRILYE, HEWARA NSk
AR IE o

AHET CiteSpace FRAN H 9 SCSCHR B

R BRI SCIREAT TR 2 BT, SR 4 HTHIE AL

AR St MFRE3 B R T7 TN R ) S AE L
A 12
10
8
]
%6
+
4
0
RS 8 5B G g oa =iyl o o
S8 838888 8883888388888 8
4
c

antibacterial activity

panax ginseng A

cortical neurons

antimicrobial activity :

; poryacﬁyienes essential oil
cancer

antioxid

-um.nléglueulau oiggts -

cytotoxic activity

|
peopyne antifungal

alzheimers disease

VR CRENAE YT VR 23R, NHER Ok
KUAEMREE. 5. EHETPNERESE. [
I 0F N2 JBAE 3R SR o B IR O3 8 S 2 B
EEHT RS . TR QIR IR, T
R Bafb A, wUIRESERCHRFUEY
()57 B RN AT, BA B B RN R A A
1 &7 CiteSpace ST FZAH R T IRIER 7BIH
K
11 HaEkiR A AIE

JHII K H E &1 (China national knowledge
infrastructure, CNKI) F1 Web of Science &5 15 3 3
BREHE 2, AR 5 3R CHUH R B E N AR SRk . Fer,
f£ CNKI PLER Z BRI NS 558 54k 1], £ Web
of Science # LA polyacetylene 1 panaxynol &5 4 < 8
R RS BIFRTER . HEESTEH, AN
SCHR 163 %%. FET CiteSpace H AT 20 4F Top25
SR ) T 53 B S AH IAIE 8 4 ] 10X 286 JL 28 T RRLAL
. WWE L.

XEE F BE BN &b

2003—2023
e 2003 170 2003 2008 se—

—F A 2003 122 2003 2008  se—
WEE 2003 114 2003 2006 se—— ~
A& 2005 258 2005 2009 —_—

B-8A% ME 2005 206 2005 2008

e 2008 193 2008 2011 — —_—
MaSMH 2008 145 2008 2011 —_—
#E b 2008 119 2008 2009

L=t 2009 249 2009 2013 —_—

SHEZH 2010 117 2010 2011 —_—
[ 2005 206 2011 2013 — e
SRR 2005 186 2011 2014 ——

2m 2011 139 2011 2014 ——
ERid 2005 139 2011 2012 — e

nEE N 2007 225 2012 2017 — —
8F 2012 196 2012 2017 ——
ABRER 2014 283 2014 2015 -

W 2014 116 2014 2016 A c—
ERH 2014 116 2014 2016 A —
BophE 2010 220 2016 2018 M N
g 2010 212 2018 2019 —— —
hsE 2018 116 2018 2019 S —
ik 2019 166 2019 2021 S
i%id 2020 120 2020 2021 —
FMEM 2020 120 2020 2021 2 mes

A-2003—2023 FHIWE LT T BESCR SCIBML: B-Web of Science 1 CNKI HH S 2B FE I RILAHT . CHENSE 2 HoAH i Je # s

GIEE P
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Table1 Advantages and disadvantages of different extraction and separation methods
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Table 2 Applications of different column chromatographies in separation of polyacetylenes in traditional Chinese medicines
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Table 3 Polyacetylene compounds isolated from Panax genus for the first time

eIkl B4 LR KA SRR SCHR
1 NS Ci14H200 HZM-Cia N i 62
2 NS C17H240 HER-Cry ASR 63
3 NS C17H2603 HEH-Ciy NS H L 64
4 dihydropanaxacol Ci17H230s3 HER-Cry NS B R 64
5 (E)-heptadeca-8-en-4,6-diyne-3,10-diol C17H260: HEH-Ciy NSAEM 65
6 (Z)-1-methoxyheptadeca-9-en-4,6-diyne-3-one CisH260: HEH-Ciy NSAEM 65
7 (URE 25N C17H260 HER-Cry (UREE 2T 66
8 NS B Ci17H2602 HEH-Ciy MRS 66
9 rizHC Ci7H2603 HLM-Cy (UREE 21 66
10 1-hydroxydihydropanaxacol Ci7H2504 HEH-Ciy ANZBIRIR 67
11 17-hydroxypanaxacol Ci7H2604 HLM-Cy AZBRR 67
12 3-0x0-PQ-1 Ci1sH2603 HZ&R-Chy PUESHR 68
13 (92)-heptadeca-1,9-diene-4,6-diyn-3-one Ci7H20 HEH-Ciy N i 69
14 panaxynol linoleate C35H5402 HLEM-Cy AS#R 70
15 heptadeca-1,8-dien-4,6-diyn-3,10-diol Ci7H2402 HEH-Ciy N i 71
16 ANZH B Ci7H23ClO2 HER-Ciy AS#R 72
17 ANZHhC Ci17H2403 HEM-Ciy N i 72
18 NS = g F Tk C18H2603 HEM-Ciy N i 73
19 NS =T Ci17H2603 H&M-Ciy AR 2] 74
20  3-acetyl panaxytriol Ci19H2804 HEM-Cry N i 75
21 PO SIREE 1 CisH2303 HE&M-Cry TSR 76
22 panaxydolcholrhydrin Ci7H25ClO2 HEM-Cry N i 71
23 ANZH K Ci17H2403 HZH-Ciy ANZHR 78
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Eikl EA R KA K SCHR
24 polyacetyleneginsenoside-Ro CesH100021 HEM-Cry NS 79
25 AZHI C17H260 HZM-Cy AZHR 78
26 WMASHRREE CisH260 HAR-Cis ANZHR 69
27  (8E)-octadeca-1,8-diene-4,6-diyn-3,10-diol CisH260:2 HEM-Cis NS 69
28  chloropanaxydiol C17H25Cl103 H&M-Cis AZHR 69
29 PHIESHREE S Ci4H1s0 HEM-Cra PSR 80
30 PHIESHREE 8 C14H200 HEH-Cs VISR 81
31 ASHEMBE C17H2402 HHA-Cry NS 82
32 ASMHA Ci7H2202 HEHA-Ciy NS 72
33 AZHD C17H2602 HAM-Cry AZHR 72
34 TEVESREE 2 C17H2403 HHA-Cry PEFES AR 76
35 TEHVESHREE 6 Ci19H2604 HEHA-Chy [liipe i 80
36 ASHEHRmE C17H2402 HHA-Cry NS 73
37 LBtEANSIE D Ci9H2603 HEA-Chr NS 77
38 AZHRQ C18H2404 HEM-Cry ANSHR 75
39 AZHE Ci7H220: HHA-Cry NS 72
40 THESHEE 4 Ci17H2203 HEA-Chr [liipe i 80
41 PHFESHE 7 C17H2403 HHAT-Cry PSR 81
42 (9R,108)-epoxyheptadecan-4,6-diyn-3-one C17H2402 W A-Ciy ASHR 83
43 1-methoxy-(9R,10S)-epoxyheptadecan-4,6-diyn-3-one  CisH2603 HHAT-Cry ASR 83
44 (9R,108)-epoxy-16-heptadecene-4,6-diyne-3-one C17H220:2 W A-Ciy ASHR 84
45  A\ZHF Ci9H2403 W A-Ciy N 85
46  AZHG Ci9H2303 HHAT-Cry ASR 85
47  AZHH Ci19H2603 WEA-Ciy N 85
48  panaxydol linoleate Ci5H5403 HHAT-Cry ASR 70
49  ginsenoyne A linoleate C35Hs203 WEM-Ciy N i 70
50 AZHO C21H300s HHAT-Cry ASR 75
51 AZkkp C21H280s HHAI-Cry AS#R 75
52 T ASHEREE CisH2602 HEHIY-Cis AR 69
53  panaxfurayne A C23H32012 BEE AS#R 15
54  panaxfurayne B C23H32012 EE N i 15
55 HA=LEHA Cs9Ho0O16 BEE TSR 86
56 H=LEHB Ce3Hos020 B (R 86
57 H=kLEHC Cs9Ho0O16 EE (L 86
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ZHArEH Cu R OHULEY), @idEiE 77720
€ 7 H 5N 1,2,9,10-diepoxy-3-oxoheptadeca-4,6-
diyne, A ANNSHR, H=8A TIREER 1 ALAT 3
AL, EIRMIZRIFE 7B, TR B 2 4 ik
PEMEERE .

Ciy BRLIRZNS 5 W R CHRER,

FB R CHRE Y AR, I 2L i
LR vl 1 8 L4508 1,9-cis-heptadecadiene-4,6-
diyn-3-ol, % NASHREE (2), ZHRMAIR Bk
KB, RBNEHAH B A Peki-4,6- —He-3-
BERIZER, TR SRR EAN SR, B AFAERL
fEE C-3,9,10 AL HURIERIAE, ditb&%) 3~11 48



FED 20244FE7H $55% B 148 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14

* 4969 »

1 AEAEEXRE IR, 3 AL I 5 3 A sk A4
BRI, &9 3. 11~13 1) 3 7 IR E AL
NPRFE, AW panaxynol linoleate (14) 1] C-3 fif
FRILPEHAR, 82 1 AN EIMERIE, heptadeca-1,8-dien-
4,6-diyn-3,10-diol (15) 155 2 XU B AL T 8
Bz, 109y 16~18 FIXHAL T 16 2. 3. 4. 9~11,
17. 19, 20 [¥] 9 F1 10 £ F33# R FHUR, mit&
VIS B (8) AL C-10 fiA77E | NFRKE. L
EYVEFES I 1 (21) 1 C-10 £ B HFER R A
FHUAR, AW panaxydolcholrhydrin (22) f#) C-10
fr B3ER T 1 ARET, ASHK (23) HC-10 &
RAMEME DL, EE T 1R 2002 4,
Zhang “FVN NS IR HEER B oy B35 1 Fh
BRI R e fiT A 2, polyacetyleneginsenoside-
Ro (24D, i —4E. “AERISREPAE 24, B
BHWEENEHRORMER NS B Ro KT
N, GG 2 DN WA R ICAE Y TR
M= E (NSRE) MR, X 2
B G5 A] BN Z R 24 Th 2B IR, (RN
AT N 2K S e SR Pe i a5 1 BT PE A .
b7 BRI CHAEAN, NS T (25) UFE C-
6 fLAFAE 1 =5, EAMEIERYIZE 230 nm A1 238
nm AAFFE 1 Ma-BOR U] S5 N (AE.9Z)-
1,4,9-heptadecatriene-6-yn-3-ol.

Hit AZEHIRIER ELER Cs BRI EE
A 35l (26~28), Cis'5 Ciy fELEH E R A MHLUE,
INFE B R 2 3% — D S . Murata S5OPR FHIEC
FelRl AR NS A, Wl A G, R
PR A 7 PR AT A4 A 73 B HY 4 Fh B S0 BB S
B ANHE PR R LR &, K& Wrm A Sk
e (26) /21 W7 B R Cis TR LIRS
312 MEELH HETASE PHRIEKSHA AR
Cis IR B F TS 29, 30, FEMRMNFEERAE
£ C-6 Al C-7 Z 8], FF&H 1,3-FRIEEH, 1992
¥, Fujimoto 580K HIBHR £ Hekd 7 SR U 2R
WA, 1330 3R IR G AE AR AT (il vh 7 15
35 1 FETH) C-14 BIECR O SRUEWTI S
FREES (29).

IR Crr BRI SEMRFE E 2N Co F1 Cro Z [B] K
HERENR P, HAE Co Ml Cs A fEE =4, MAS
BRI B 21 MZEB R IS,
REBAE C fr EARE, 0 31~36. 38, WL
BARAFAET CrEL Cis M Cis, HAMPGFESR

I3 BRI EITE S REE 6 (35) 1£ Cs 57 b
HEAH 1 ACBEE, WAV Ol NS IR
(37) 1£ Cafr B3R 1 N OBEEE, EWMASHR
Q (38) Iy Cefir i T 1 MPEIE. HLALEY C,
R f L s, &4 39~43 Al 44,
Hr L BYITEES T 4 (400 BR Co fll Cio LR
WAL, £ C1 I Co fr[FIRE R A T B Al [ B,
e T AR PG . BREL ES5 RSN, 1991
4, Hirakura SFSIE NSRRI IE CRehe B+ 40 B
133 3 MR SR E ) 45~47, X 3 MG
Y Cs hr b A9k LA F A 1994 4F , Hirakura
FUENSIRBRI TR CHRERIEY
panaxydol linoleate (48) #I ginsenoyne A linoleate
(49), ZHEEEER, SASHEREMASHR A
L, 1b&%Y) panaxydol linoleate /% ginsenoyne A
linoleate JAJ7E Cy {7 b4 7 Wit . 2022 4F,
Kim ZEF H 70% MBS ST, [EHEE A
WEMANSIRAFIRE T 19 Fh C B LR EY,
I AT HOGIEEAR A= o R R, the T
BUEI 2L, K EIAZSH 0 (50D,
NS P (51 REENZEEYHIIET, H4
K53 5% 1 BN (35,8S,9R,10R)-(—)-heptadeca-9,10-
epoxy-4,6-diyne-3,8-diyl diacetate F1 (35,85,9R,
10R)-(—)-heptadeca-1-en-9,10-epoxy-4,6-diyne-3,8-
diyl diacetate. HAij7ENZ 8 H 5 25 i E 1 PR 4R
Cis AW E A= NS EREE (52), {E
Co Al Cro 7 KA ML
313 WEEH  AZEHEY bR ) B AR A
R A WAL, B WKL W E 2RI &,
Lee SN ASR P 7r B H —Fh I AT EY), Y
SV R 2 B BE FF panaxfurayne A (53 ) Al
panaxfurayne B (54), 1X 2 PG H ) LA 744
e, 2 B ARG — M AR R R B SR A .
Diaion HP-20 #E R 2 A S AR/KALY) KB
i, 4% fE ODS fiE R b ik 47 70 & 15 F
panaxfuraynes A Al B, H45M# % E N 2-(hepta-5-
en-1,3-diynyl)-tetrahydrofuran glycoside. Liu S50\
NS R33NI R RS EER R =
i, A=H2H A~C (55~57), ZRMEWIIFE
TERAENSI=BER) 10 Ar B3R = 2 HH 4.
32 HYERIER

FET IR CHE R D78 1) S5 R AR ARA T S B TR
SHEARC IR BRI SE58, AT I Cy 5
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Fig. 2 Biosynthetic pathways of polyacetylene components
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4, WTHIT NS AR A SRR ) & B E
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Washida S5OV S 7 — T i) e 80RO (1
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um) SR, WA EE-ORE-K2 11 03~2:
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S5 RN I QS R 1 S A Oy B A BT I P
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1 e SRR s, RIS 0] BB AR P 2 i i) SR R
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AR 58 NS AR T NS B NS PR Ui &
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43 BIERERIKE

‘W FH I 6 0 S % o R 32 SR HPLC-MS /<
FH S R R I

Qian SIS | — s OB (4 1 - — B RS
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Fig. 3 Main pharmacological activities of polyacetylenes in Panax genus
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W HHIE B NS B ] LLVRTT /INR Al 98, itk —
A EERBLE]L, THRE T — RIMEN S, 4558
TR NS AEAA | AR ANA TS Nrf2 38 5% PR E
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