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Research Progress on Chemical Constituents and Pharmacological Plants of Genus Scabiosa

Sudabilige', HE Chenlin!, Chaogebadalafu', Qirigeer', Aodungerile!, Laxinamujila"?*(1.College of Traditional
Mongolian Medicine, Inner Mongolia Minzu University, Tongliao 028000, China; 2.NMPA Key Laboratory for Quality Control
of Traditional Chinese Medicine, Mongolian Medicine, Tongliao 028000, China)

ABSTRACT: The genus Scabiosa belongs to Dipsacaceae, and there are about 100 species in the world, distributed in Europe,
Asia, southern Africa and western Africa. There are 9 species and 2 varieties in China, which are produced in northeast, north,
northwest and Taiwan province, et al. Plant chemistry research found that its main components were flavonoids, phenolic acids,
terpenoids and coumarins, etc. Modern pharmacological studies show that it has many pharmacological activities such as
anti-hepatic fibrosis, anti-oxidation, anti-tumor and anti-bacteria. Most of the plants of Scabiosa are widely used as national
traditional medicines at home and abroad, and have great potential medicinal value. In this paper, the research progress of
chemical constituents and pharmacological actions of the genus Scabiosa at home and abroad is reviewed, in order to provide
scientific basis and reference for further research, development and utilization of the genus.

KEYWORDS: genus Scabiosa; chemical constituents; biological activities; research progress
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®1 EBNEERLEEMI X

Tab.1 Domestic species of genus Scabiosa plant

S T4 g

MR S.comosa E Sy AN ¥ NN VSR AN iy

AL AE S.tschiliensis IV 54k LT S AL,
Wy, BRPE . HORARR, TEM

Eovid S.atropurpurea FRK, BV R M 2w B WA B

BI/RFEWERAL  S.austroaltaica S SEEUR 55 Hrin it Sk

= I AE S.alpestris FRAR DR . B

H AW 2 A4E S.japonica EREAA, &G
th [ &5 W5 7546 S.lacerifolia  ThEEEEIL

MEBEREAE  Solivieri B SRR 2 B FE 40 T
WAL S.ochroleuca ¥R . fi/RHL)

G NN T S | N 1 = I 1 i 1 BN = B =
A, (5258 ) (R IE M ) S5 AR R
FriiR N A -0, HEE i X W ER-EH
R, 4R EHM - EE IR R . PR AT
P, RNEEWEMEYI 2 5 248 Scabiosa comosa
Fish.s{ 2L W @46 Scabiosa tschilliensis Gruning.
BSRAE o BRH . W, PR, AEE. R MR

o, HAWKR., IHmZIaE. Finmi. A

AR PRI IE i RN FH L 26100 iR 52 e 2)
A SR CRZGE) CRRERAR L) TC 80 52 R
FieaA ) 25 A P 0 - 55k Lok A AS R RHE
5¢ 1 JIr I A O R - 3k 1 o o i i L AR
Scabiosa comosa Fish. 3 b #5 # {6 Scabiosa
tschilliensis Gruning. [ T4 4E 7 o ik 2= Fr A 1)
T2 B SE R W B R 2R 9 (Meconopsis torquata)

F2 BEEAEIERR

Tab. 2 Clinical application of Scabiosa(comosa & tschilliensis)

£ M2 48 (Meconopsis lancifolia) . H. K&k E
(Meconopsis quintupliner via)i) T 146 F o W Fl- &
IRERPERT, S, AVEM. R Ihae! R
WAL GBI o0 R SR ZEAE TR It . JTF R 8 b P
MY, (S — PRI SR IETT K o
2 UERTHAR

i A SR A FR O [ A R 2 AR TR A ) (1
S.comosa, 1l S.tschiliensis, 1l S.atropurpurea, 1V
S.stellata , V S.caucasica , V1 S.arenaria , VII
S.canescens, VI S.variifolia, 1X S.hymettia)ft.2*
BTG R B, W A AL R A ) i & A A o &
SRR RS | R . Wik, FEREISE, Hh
RS VAR A G YR E BT A 2
RSB, BT ATE SN EE AL E A o2
SEH 101 R
2.1 EEZE ALY

B ZEAL G W02 W5 A AR TR A W 1Y Ak 2
G [ L BP0 WY ST R D S
el GAEAE P RS S YIS b A ALid Tt
GER IR IR SRR B L MR . A
TR BRI BB S, Al Ak 1515, 6.87,
2.67 mg-g o MR EMTT O 2 L A I 48
PRI 2 S . P BRI R, A
i 24 12 A3 BA AR GF U 21 4 A R i BT 4 Ak
YER . W A0 SRS oA 40 B, DL 3 R 1,

B LA P AL I TIReEIh
LLAEL R k. e, ArE. R, BE . AEX. LA WA, BRI, AT ag, IR, B
JR BTG HT B
TERLTAELOREL 4B ATEL RREE. JbMSR. T. BEEE. IR WATE, SRR, AT e, B Rk,
SRS
AU S e RIE . SRR, DUE . T8, RIS, R, ST TH R, ERPURI, PRk

Wi PR 2B, T, R R T TR B

Wi AL\ IR EL Preg. HE, WET. 448, BES

it LA H WL TR, RO, kS A
HR R W AT, e, R, ROR . WA HAR IR,

S EIAIFR
ERG AT
S

WA ik, O RURE

A =R Lofe. ARy, B A JIKE ., MRk, ERAE. LRIE. ¥ WM, R HARINE, T, PRI, TR

WL AR SEER

HOF RIREL vk SRR B AR REEE . RMIER . R BEUT. R, AR, BRIBEN, PRCTAL B2 Bk
R AEE. W, MR ATE. PRAE. T BT BT W B, T, B, RERE IR

TRk, UUE . I IR, AEETE
AT IR

%, M. FE2. LAE
Dbk

. RO EAAE
TR, AL VIR HRAE. M A ORE . RS ET . BRSEA, kb EREEK, Ko, TE
W S BB KT UL s, SoeR ., HERE. B

(R s I S AN SR S

POLLAE . NIBRT . Mokgak . WBEIE . HZEIUE. ARD, ek, Kk MG, MR, e Bz E A, OFE, #%REsT
Ak, AT, WRAE. &2 DT BE . MEd. KF.

Al FREEW, T, BRIFH, AEKE,

FiT . S3E4E. BoE. BT KRBT MBEA. A I, I JERATE,
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Tab.3 Chemical compositions of flavonoids from genus Scabiosa

75 LE AR L=k AL ZEH |IF 5 [asL/ P WY AL S5 3Ck
1 Hyperoside(4: M) LIV . &% [15-16] 21 Kaempferol I [15.17]
3-0-(3-6-O-dihydroxycinnamyl)-
glucoside(LLI A5 B 3-0-(3-6-0-
TR AP ) - B )
2 Isoquercitrin(SH 2 1) 1 T [15] 22 Acacetin(J#LE) I WF [15]
3 Rutinum(® 1) I.II  #F [14-15] 23 Apigenin-7-arabinoglycoside(J-3¢ I i [1518]
- T-BUhp R A A )
4 Apigenin(JrK ) I. I, V #£F [15,17-19] | 24 Apigetrin(K 55 1) 1,11, VI{EF [15,17,20]
5 Vicenin-2(Hi 4 >4 4130 4F) I ViAad [15] 25 Rhoifolin(EF A H) IV qejy [15.24]
6 Diosmetin-8-C-glycosidase I WwE [15] 26 Isorhoifolin(5# B M) Iy [15]
(BFMARZE 8-C-HAETT)
7 TIsoorientin(FZf B %K) I. IV )y, &% [15-16] 27 Diosmetin(F M AE) | [15]
8 Scoparin(& %) I ridsg [15] 28 Fustin(# A ) L gk [15]
9 Swertiajaponin( H 242§ # %) I, IV . &% [15-16] 29 Isorhamnetin-3-O-glucoside(5+ i I [15]
- 3-0- AT
10 2-(B-D-Glucopyranosyloxy) 1 7 [15] 30 Isosakuranetin-7-O-neohesperidoside I ¥ [15]
Benzaldehyde(Z5 2834 1) (AL -T-O- 1 K Bl
11 Kaempferol-3-rutinoside(1112% I Viag [15] 31 Quercetin(Hfif iz ) | [14]
- 3-0-=F M)
12 Luteolin(AJREH ) I. I, VI £ [15,17-18,20]|| 32 Quercitrin(fit [ FF) . v {5y [14,19]
13 Luteolin -4”-O-glycosidase 11 Vidsg [15,17-18] || 33 L-Epicatechin(# JLAE) Iy [14]
(KRB R -4"-0-HHEHEH)
14 Luteolin-7-O- rutinoside( A J# I Vidag [15] 34 Isorhamnetin(5F 2= %) I Vidag [14]
TR T-0-25F M)
15 Asiatica(AJRAEF) LI V., VI{EF [15,17-20] || 35 Icariin(ZE7EH) gy [14]
16 Luteolin-7-O-arabinoglycoside I Vi [15] 36 Apigenin-7-O-rutinoside(J5-3¢ % -7- Iy [17]
(KPR F-7-0- PR B 4 O-F THEHF)
HHET)
17 Kaempferol-3-0-6-p- I. 1 #F [15,17] 37 Apigenin-4’-O-p-D-glucoside(j7-3¢ I R [17-18]
hydroxycinnamyl-glucoside 2 4-0-B-D- AR
(LIZE W 3-0-6-X1 37 5 4 A )
I - A AT
18 Kaempferol-3-O-glucoside 1. IX fEF. # b [15,21] 38 Luteolin-6-C-f-D-glucopyranoside 1T VA [17]
(22 T-3-0- A AT 1) oy (R PR HE3-6-C-B-D- ML i 4 1)
19 Kaempferol-7-O-neohesperidoside 1 Vidsg [15] 39 Diosmetin-7-O-f-D-glucopyranoside m 5 [25]
(W22 1-7-O0-H7 i B W 1) (M)
20 Kaempferol-3-O-[3-O-acetyl-6- 1, IV, IX fE/F. &% . [15,21-23] | 40 Palustroside vV EF [19]

p-coumaryl]—glucoside(111 2%
13-3- O-[3-0- LB He-6-%1 7
L] AW )

o

W AN AL I-fdbiERAE; -5 404E;

IV-S.stellata; V-S.caucasica; V1-S.arenaria; 1X—S.hymettia

Note: [-S.comosa; 1-S.tschiliensis; 1-S.atropurpurea; IVN-S.stellata; V—S.caucasica; V1-S.arenaria; 1X-S.hymettia.

2.2 BRI

PR IIN T e — KA 2 R A 1 55

%EIJ[IS-I 8,20-21,23-24,27]

2.3

=R

, WL 4 FIK 2,

FRBREMEY, LA ETIE RS2 —.
HAPR . il Db ssgy sevsdk, S5
MGG DIFHOC . i R AR RO oY Wi 2 A
RUM AT TR 0 43 B8 T sl e, 45 SRR 4R
PR & W B 7~140 pgmL! N ELMERR
(r=0.999 0), NSt AN [m] ™ b W4 7 A6 28 JR R 1% 1
fE 0.164%~0.413%. HEZEALIE MR AH 13
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71k Scabiostellatoside F Xt HT1080 £ fitd HA H % 4
MaFEME, ICso fE~ 12.0 mmol-L™!, Zheng 28I\
S.tschiliensis 2F 4 EAE] 11 ASHR9A 2 A2

B 2% 2023 45 4 J1 55 40 4555 8 1A



R4
Rg
R;
l\/K./O ; Rs
Ry N Rs
R,

Rl R2 R3 R4 R5 R6 R7 RS R1 R2 R3
1 OH OH OGlc OH OH 16 OGlc OH
2 OH OH OGIlc OH OH %g gH X 83 %(I}_}C

i neohesperi

3 OH OHrutinoseOH OH 2 OHP OH
4 o o H 23 Gle  OH
5 OH OH OH Gle Gle 23 G OH
6 OH OH OCH; OH Glc 37 OoH OH
7 OH OH OH OH Glc 28 OH OH
8 OH OH OH OCH3 Gle 29 OH OH OGlIc
9 OCH; OH OH OH Gle 30neohesperi OH
10 OH OH OH Glc OH 31 OH OH OH
11 OH OH rutinoseOH 32 OH OH OGlc

OH OH rutinoseOH 33 OH OH OH
12 OH OH OH OH 34 OH OH OH
13 OH OH OGlc OH 36 rutinose OH
14rutinoseOH OH OH 37 OH OH
15 OGlc OH OH OH 38 OH OH

Rs
0.
Reoeia
R
OH O

40 R= a-L-Arap(1—6)-8-D-Glep, R1 = H, R2 = CH3,R3 = OH

Bl1 HaWNEEBENESWEEH

Fig. 1 Structures of flavanols from genus Scabiosa

R4 LENEBHRENFERY

Tab. 4 Chemical compositions of phenolic acids from genus Scabiosa

R4
OH

R5 R6 R7 RS
OH

s AR /E4 k7] A SHH | P &R k7] Eiba EXPSN
41 Quinic acid(Z T°H2) I Fidkd [15] 48  Ferulic acid(FZHHER) I 1wy [14]
42 Chlorogenic acid(4¢ i) I. I, V{7 [14-1518,24]] 49 Vanillic acid(F 5 R) I, IX {67, Hib#Bsr [14,21,23]
43 Caffeic acid(WNHER) ILIO,V fEfF  [14-1524] | 50 3,5-O-dicoffeylquinic ILIL IV fEfe, & [16,27]
acid(3,5-0- ZIIHERE 3L 45
TR)
44 Macranthoin FOKHi BHA4AEK F) I 1y [15] 51 1,4-O-dicoffeylquinic VI ia5g [20]
acid(1,4-O- WSt HEZE
TIR)
45 Feruloylquinic acid(FIEAMEZE T'R) | ridhc [15] 52 Methyl caffeate(WHMERZ F Fg) II 167 (17]
46 3,4-O-diccoffeylquinic acid(3,4-O- 1. Il Kidha [15,27] 53 Vanillin IX i F 24 [21,23]
ZImMEBEERZE TR)
47 4,5-O-dicoffeylquinic acid(4,5-0- T, 11, IVAEJF . &85 [15-16,27]
ZIMMEREERZE TR)
e RN AL T-4EILIERAE; TV-S.stellata; V-S.caucasica; VI-S.arenaria; IX-S.hymettia.
Note: 1-S.comosa; 1-S.tschiliensis; TV—-S.stellata; V=S.caucasica; VI-S.arenaria; IX—S.hymettia.
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FR = B2 &9, 4394 Scabiosaponins B Scabiosaponin E. F, G, I fll Hookerosides A .
A~K(64~74), Hookerosides A fil B(75~76), i& B 3B #5 iY (A 400 il 5 A B 7 e 90 1k o
H X k&%) Scabiosaponins A~J . Hookerosides A WAL = B A LT 23 Ffh, WLER S
B HEAT TR AR 7 e AE WIS PEVEAY, BESE R K 3,

OH

(0]
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wOH %/ o OH HO
“OH
) 43 © HO
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HO e HO & =
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(0] (0]
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47 49 051
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HO OH OH S o ~
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B2 EETLBEBRBRENAGUWEN
Fig. 2 Structures of phenolic acids from genus Scabiosa
=S BATE-WEEERLFRS
Tab. S Chemical compositions of triterpenoid saponins from genus Scabiosa
JFs L&Y 285 ity fHiEiA SER | FT (s P ity figiva 27 30k

54  Scabiostellatoside A v o [22] 66 Scabiosaponin C I ol [28]

55  Scabiostellatoside B v EE [22] 67 Scabiosaponin D Il o [28]

56  Scabiostellatoside C v ot [22] 68 Scabiosaponin E 1T i [28]

57  Scabiostellatoside D v AT [22] 69 Scabiosaponin F il AHE [28]

58  Scabiostellatoside E v A [22] 70 Scabiosaponin G I ol [28]

59  Scabiostellatoside F v EE [22] 71 Scabiosaponin H Il o [28]

60  Scabiostellatoside G v ot [22] 72 Scabiosaponin I 1T i [28]

61  Scabiostellatoside H v H [22] 73 Scabiosaponin J il AHE [28]

62  Palustroside III v o [22] 74 Scabiosaponin k I ol [28]

63  Astragaloside ACGREER ) IX i 3y [23] 75 Hookeroside A Il o [28]

64  Scabiosaponin A 1T ot [28] 76 Hookeroside B 1T i [28]

65  scabiosaponin B il i [28]

e T-18db 5 A48, TV-S.stellata; TX—S.hymettia .
Note:II-S.tschiliensis; IV-S.stellata; 1X—S.hymettia.
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Rl R2 R3 R4
54 H H OH SI
55 H OH H SI
56 glc H OH Sl
57 glc OH H SI
58 H H O-gleSI
59 S2 OH H H CH; OH

HOOC

R1
64 Gle(1-4)Xyl
65 Xyl(1—4)Gle(1—4)Xyl
66 GIC(1—4)Xyl

H

68 Xyl

69 Glc

70 Gle(1—4)Gle

75 Gle(1—4)Xyl

76 Xyl(1—-4)Gle(1—4)Xyl

Rl R2 R3
71 CH, H Gle(1-4)Gle
72 CH; H Gle
73 H CH, Gle

74 H CH; Gle(1>4)Xyl

B3 BB -WEHEXNeNNEN

Fig. 3 Structures of triterpenoid saponins from genus Scabiosa
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HOHE L =S RS EEA R R . ST 2R harEaR 2 MHISURMEETE LAY,
RIS, WAAE)E =k RS ERS, Wk 6 HIRET-O-(E-caffeoyl)-sylvestroside 1(82) . 7-O-(p-
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B4 BE&LB=#RLEWES

Fig. 4 Structures of triterpenoids from genus Scabiosa

xo6 LaME=-#ANUFRL

RT BERLRETFRE LU RL

Tab. 6 Chemical compositions of triterpenoids from genus Tab. 7 Chemical compositions of iridoids from genus
Scabiosa Scabiosa
5 A4 4 Wi B e | e L Lk iz 2% ik
_ _ 82 7-O-(E-caffeoyl)- v N [16]
77 3.23-dihydroxy-urs-12-en- I g [15,18] sylvestroside I
28-oic acid 83 7-O-(p-coumaroyl)- v AT [16]
e s e g sylvestroside I
78  Ursolic acid(fERMR) I, IV &% 7 [18,22] 84 Sylvestroside 1 v Lt [16]
79  Oleanolic acid(FFEURAR) . v Vidsg [17,19] 85 Septemfidoside v S [16]
. n ide(§E 33 SN 16-17,25,2
80  B-sitosterol (B2 f5§ ) LI & [17-18] 86 Sweroside(Ji 23 H) gfnmfv R AEF [16-17,25.29]
81  Daucosterol(# % M i¥) i Fidsg [17] 87 Eustomoruside v 4 [16]
- ) 88 Eustomoside v AL [16]
A IEMNE s I-AEdb i £ 3 IV=S.stellata; V-S. 5 J .
W MR f :I‘t.hnﬁ].iﬁi S.stellata Scal{castca 89 Loganin(1E:Z) 0. 0. 765 . b FEB43[17,21,23,25,29]
Note: 1-S.comosa; 1-S.tschiliensis; TV—-S.stellata; V-S.caucasica. VIIIL IX
90 Loganic acid(Sh4kf2) M. VI, £/ . Hb L34 [21,23,25,29]
} : ) A A X
coumaroyl) sylvestr0s1de 1(83), LI 10 I E“%ﬂ/ﬂ: H 91 Swertiamarine(f# 23 VI, IX b E#B45 [21,23,29]
N N =7 R T 0y ke e
Yy VP T XY | 183 Ao B AL SR BTE | )
92 cantleyoside VIII ASHH A [29]

YRS Z BRI DPPH H H A ERIGEYE . T4 R
w9 MG WEA BEWPUETETE, JTHEAS
Y 82 1 83, HXZEWKEM MIC N
312 pgmL', XFREWEKEK MIC (A4
62.5 pg-mL', FEEF4E R 4 i R (HT1080) L1
i BT 0 P Bk i SIS A5 W W A ML R TR, R
A 7-O-(E-caffeoyl)-sylvestroside 1(82)7 ¥t Hi 4%
MR EEE TG M . 0 AL B PRI B 2 oy, IR
7 R S,
2.6 HUREKWS

P B N AP SRR E ,  H RN A B A h
TERBNEE R GRS . EEALREY
M, H R S.comosa F S hymettia TAEHE, UL
7 8 Kl 6.
2.7 HABZER>

P B N AP SCHRIRIE , M TE AL @ AR ) o
R R A gy, Wk 9 FE 7,

<1142 -
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e D-1edb¥E A48, -8 4E; IV-Sstellata;; VII-Svariifolia ;
IX-S.hymettia.

Note: I-S.tschiliensis; -S.atropurpurea; IN—=S.stellata; VIII-S.variifolia;
IX-S.hymettia.

®8 LRANBETIFRMF AL
Tab. 8 Chemical compositions of coumarins from genus
Scabiosa

s & W4 Fr Y W SE R
93 Erythrocentaurin IX M L5 [21,23]
94 5-(hydroxymethyl)isochroman-1-one IX i E#f45>  [21,23]
95 7-hydroxy-6-methoxycoumarin IX M EES [21]
96  Scopoletin(Z: & % N ig) IX M E#s 23]
97 Umbelliprenin I ViAkg [30]
98 Bergapten I pidsa [30]

e FEMNEAAE; XS hymettia,
Note: I-S.comosa; IX=S.hymettia.

®9 EAMLEAEMAMTE RS

Tab. 9 Other chemical constituents from genus Scabiosa

75 L& W4 PR ) CIVAE =N
99  Octacosanol(1E .+ /\ i fE) Il g [17
100  Octadecane acid(1E 1 /\%EFR) Il 1wy [17]
101  Adenosine(Jl1F) i pid:g [17]

e O-fedbig Ak
Note: II-S.tschiliensis.
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Fig. 5 Structures of iridoids from Scabiosa
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Fig. 7 Structures of other constituents from genus Scabiosa
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2.8 A

XIBIFS R 5% A S oy, SR -k
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