
·综述·

中药天葵子的化学成分研究进展
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摘要:中药天葵子是毛茛科植物天葵Semiaquilegiaadoxoides(DC.)Makino的干燥块根,为我国常用中药品种。具有清热解

毒,消肿散结之功效,其主要成分有生物碱、氰基和硝基类、酚酸类等。该文对天葵子化学成分的研究进行整理和总结,为进

一步研究提供参考。
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ABSTRACT RadixSemiaquilegiae TiankuiziinChinese  therootofSemiaquilegiaadoxoides hasbeenwidelyusedin
China accordingtothetraditionalChinesemedicine TCM principle ithaseffectofheatclearinganddetoxicating detumes-
cence lumpdissipation ThemaincomponentsofRadixSemiaquilegiaearealkaloids cyanocompoundsandnitrocom-
pounds phenolicacids ThisreviewsummarizestheachievementsoftheinvestigationsinphytochemistryonRadixSemiaqui-
legiae inordertoprovidereferenceforfurtherstudy 
KEYWORDS RadixSemiaquilegiae phytochemistry Chemicalconstituents

1 Introduction
RadixSemiaquilegiae TiankuiziinChinese  theroot

ofSemiaquilegiaadoxoidesbelongstothegenusRanuncu-
laceaeplant  1 

Thisplantisdistributedinthesubtropicalareaofthe
YangtzeRiverinChina accordingtotheinvestigationsin

phytochemistryonRadixSemiaquilegiae variousbiologi-
callyactivecompoundshavebeenfounded Inaddition in
TCM theplantismainlyappliedforthetreatmentoftumor
andmastitisinclinicalpractice Thisreviewaimstosystem-
aticallysummarisethepublishedliteraturesrelatedtothe
chemicalconstituentsofS Radixandtoprovideinformation

asabasisoffurtherdevelopmentandutilizationofthisherbal
resource 

Clinicallyusedtotreatacutemastitiswithhoneysome-
times 28  RadixSemiaquilegiaecontainsavarietyofchem-
icalcompositionsandcyanoglycosidesasthemaincompo-
nentsshowssignificantmedicinalactivity  9  

MonomericcompoundsfromRadixSemiaquilegiaecan
inhibittheactivityofcholinesterase 10  andhavetheantiin-
flammatory 11 andantitumoractivityinvitro 1215  Alka-
loidfractionsofRadixSemiaquilegiaehaveinhibitoryeffect
onmousesarcomaS180 16  whilethewaterlayerandthen
butanollayererofRadixSemiaquilegiaehaveantioxidaive
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activity 17  
2 Phytochemistry

Theadvancementofanalysistechnologieshasallowed
manystudiesonSemiaquilegiaadoxoidestorevealnumbers
ofphytochemicals includingalkaloids diterpenes cyano
compoundsandnitrocompounds lactones coumarins lig-
nins glycosides sterolsandothers 
2 1 Alkaloids

Todate fouralkaloidshavebeenisolatedandidentified
fromRadixSemiaquilegiae Table1 Figure1  namely
thalifendine 1  semiaquilegineA 2  magnoflorine 3  
andberberine 4  respectively ThestructuresofThalifen-
dineandSemiaquilegineA havebeenelucidatedbyNMR
spectroscopicanalysis 

Table1 Alkaloids

No Name MolecularFormula Physicalstate
1 Thalifendine C19H16NO4 Yellowneedle 18 

2SemiaquilegineA C19H24NO4 Whitepowder 19 

3 Magnoflorine C20H24NO4+Yellowamorphouspowder 20 

4 Berberine C20H18NO4 Yellowneedle 21 

Figure1 StructuresofcompoundsfromRadix
Semiaquilegiae Alkaloids 

2 2 Diterpenes
TwoditerpeneshavebeenisolatedfromEtOHextrac-

tionfractionoftherootofSemiaquilegiaadoxoides namely
EsemiaquileginandZsemiaquilegin respectively Table2 
Figure2  

Table2 Diterpenes

No Name MolecularFormula Physicalstate
4 Esemiaquilegin C38H46O9 Whiteamorphouspowder 22 

5 Zsemiaquilegin C38H46O9 Whiteamorphouspowder 23 

6 SemiaquilegosideA C26H38O9 Colorlessneedlecrystal 24 

Figure2 StructuresofcompoundsfromRadix
Semiaquilegiae diterpenes 

2 3 Cyanocompoundsandnitrocompounds
Cyanocompoundsandnitrocompoundsarethemain

characteristiccomponentsofRadixSemiaquilegiae Upto
now 11compoundswithcyanoandnitrohavebeenobtained
andidentifiedfromthisherb Thesecompoundshavethe
similarmolecularconfiguration Table3  Theirchemical
structuresareshowninFigure3 
2 4 Lactonesandcoumarins

LactonesandacoumarinscompoundswerefoundinRa-
dixSemiaquilegiae Table4  Theirstructuresareshownin
Figure4 

Table3 Cyanocompoundsandnitrocompounds

No Name MolecularFormula Physicalstate
7 lithospermoside C14H19NO8 Whiteamorphouspowder 25 

8  Z 6α βDglucosyloxy 
4α 5αdihydroxy
2cyclohexene
1 αacetonitrile

C14H19NO8 Whiteamorphouspowder 20 

9 Menisdauri C14H19NO7 Whiteamorphouspowder 20 
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 续表 

No Name MolecularFormula Physicalstate
10 ehretioside C14H17NO7 Colorlessneedlecrystal 26 

11 thalictricoside C19H27NO12 Colorlessneedlecrystal 26 

12 4 βDapiofuranosyl 1→6 
OβDglicopyranosyloxy 

phenylacetonitrile

C19H25NO10 26 

13  1E 4α 5β 6α 
4 5 6trihydroxy
2cyclohexen

1ylideneacetonitrile

C8H9NO3 Whiteamorphouspowder 26 

14 2 βDglucopyranosyloxy 
4hydroxybenzeneacetonitrile

C14H17NO7 whiteneedles 27 

15 4Hydroxy1 2nitroethyl benzene
4O 6'OβDxylopyranosyl 

βDsitosterol

C19H27NO12 Whitepowderedcrystal 23 

16 4hydroxy2βDglucopyranosyl
oxyphenylacetonitrile

C14H17NO7 EhretiosideB 26 

17 4 βDxylopyranosyl

 1→6 OβDglucopyranosyloxy 
1 2nitroethy1 benzene

Whiteamorphouspowder 28 

Figure3 StructuresofcompoundsfromRadixSemiaquilegiae cyanosandnitros 

Table4 Lactonesandcoumarins

No Name MolecularFormulaPhysicalstate
18 Griffonilide C8H8O4Colorlessprismycrystal 25 

19 Aquilegiolide C8H8O3 whiteneedles 22 

20 Menisdaurilide C8H8O3 whiteneedles 22 

214 6dimethoxy5methyl
2HPyran2one

C8H10O4 whiteneedles 11 
Figure4 StructuresofcompoundsfromRadix
Semiaquilegiae lactonesandcoumarins 
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2 5 Otherschemicalconstituents
RadixSemiaquilegiaecontainsorganicacids including

octanedioicacid fumaricacidandpalmiticacid Therootof
thisplantcontainsalotofphenolicacids suchashexanoic
acid octanoicacid nonanoicacid myristicacid pentade-
canoicacidandheptadecanoicacid Table5  Theirstruc-

turesareshowninfollowingFigure5 
Therearealsosomelignins glycosides 3031  sterols

andothersintheplant Genistein anactiveingredient can
increasetheactivityofgemcitabineinvivoandinvitroa-

gainstpancreaticcancer 32  

Table5 Phenolicacids

No Name MolecularFormula Physicalstate
24 4hydroxybenzaldehyde C7H6O2 Colorlesscrystal 24 

25 4hydroxybenzoicacid C7H6O3 Colorlesscrystal 24 

26 3hydroxy4methoxybenzoicacid C8H8O4 Colorlesscrystal 28 

27 2 4dihydroxybenzoicacid C7H6O4 Colorlesscrystal 22 

28 Bis 2ethylhexyl phthalate C24H38O4 Yellowsyrup 28 

29 Dibutylterephthalate C16H22O4 Yellowishneedles 28 

30 Methyl2 2 4dihydroxyphenyl acetate C9H10O4 Colorlesscrystal 22 

31 Ferulicacid C10H10O4 Lightyellowcrystallinepowder 29 

32 2propenoicacid 3 4'hydroxyphenyl 

 4''carboxyl phenylester
C16H12O5 Colorlessneedles 24 

33 4 bromomethyl 2hydroxybenzoicacid C8H7BrO3 Brownredneedlecrystal 24 

34 5 2hydroxyethyl 2Oβglucosylohenol C14H20O8 Colorlessneedles 29 

35 Salidroside C14H20O7 Colorlessneedles 24 

36 pHydroxyphenethylalcohol C8H10O2 Whtiecrystal 22 

37 3 4dihyroxybenzoicacid C7H6O4 Whitetomicrobrownneedle 11 

38 pβDglucosyloxybenzoicacid C13H16O8 Whtieneedle 11 

39 MonordicophenoideA C18H24O12 Browngumlikesubstance 26 

Figure5 ChemicalCompositionsofPhenolicAcidsfromRadixSemiaquilegiae
3 Conclusion

ModernpharmacologicalstudieshaveshownthatRadix

Semiaquilegiaehasantiinflammatory cytotoxicandother

activities withthegreatpotentialinthepharmaceuticalfield 

Theresultsofphytochemistryindicatedthatthemajorcom-

ponentsofRadixSemiaquilegiaearephenolicacids cyano

compoundsand nitrocompounds which exhibit multiple

pharmacologicaleffects Inaddition thebioactivecompo-

nentsand theircorresponding pharmacologicalactivities

shouldbeinvestigatedsystematicallyinordertooptimizethe

developmentandutilizationofthisherbalresource 
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