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Research progress on flavonoids in plants of Polygonatum Mill. and their
pharmacological activities

TAO Ai-en, ZHANG Xiao-can, DU Ze-fei, ZHAO Fei-ya, XIA Cong-long, DUAN Bao-zhong
College of Pharmaceutical Science, Dali University, Dali 671000, China

Abstract: Flavonoid is one of the important natural compounds in Polygonatum genus. A total of 54 compounds of six different
structural subtypes have been isolated from eight species of Polygonatum genus. Recent studies have shown that the flavonoid
compounds of Polygonatum genus have various bioactivities, including hypoglycemic, anti-inflammatory, anti-oxidative, and
antitumor. This study reviewed different structural categories of flavonoids from Polygonatum genus and their pharmacological effects.
This work will provide a scientific reference for the further research on flavonoids in Polygonatum genus.
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Table 1 Application status of Polygonatum plants
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Table 2 Flavonoid compounds in Polygonatum plants
Fg &M AFR ST EYSRIE A SCHER
o S B S T Y
1 4,5,7-trihydroxy-6,8-dimethylhomoisoflavanone CsH;,05 PS. PA MRZE  3051-52
2 disporopsin CiHi0s  PK RZE 53
3 (3R)-5,7-dihydroxy-8-methyl-3-(2'-hydroxy-4'-methoxybenzyl)-chroman-4-one ~ C,;sH;50,  PC WE 54
4 WL B CioHyOs PO RE 55
5 4,5,7-=F5F-6-F3E-8- A I & 7 18 Kl C13H1306 PO Rz 18,30,55
6 4,5,7-=Frdk-6- Ik 5 B e i Ci;H,0s PO RE 55
7 A7-T -8 A k-6~ U 1 5 B CioHy0s PO RZE 56
8 47- ek 6-HIk S v Ci;H0s PO RE 56
9  5,7-dihydroxy-6-methoxyl-8-methyl-3-(2',4"-dihydroxybenzyl) chroman-4-one CigH;s0, PO RZE 2430
10 5,7-dihydroxy-6-methyl-3-(2',4'-dihydroxybenzyl)-chroman-4-one C7H,604 PO WZE 2430
11 5,7-dihydroxy-6-methoxyl-8-methyl-3-(4'-methoxybenzyl) chroman-4-one CpoH00¢ PO WZE 24
12 3-(4-hydroxyl-benzyl)-5,7-dihydroxy-6-methyl-chroman-4-one C;;H;0, PO RZE 18,57
13 (3R)-5,7-dihydroxy-8-methyl-3-(2,4,-dihydroxybenzyl)-chroman-4-one C;;H;s0¢ PO WZE 20
14 (3R)-5,7-dihydroxy-8-methyl-3-(4,-hydroxybenzyl)-chroman-4-one C;;H;0s PO WZE 20
15 (3R)-5,7-dihydroxy-3-(2,-hydroxy-4,-methoxybenzyl)-chroman-4-one C;H;s0s PO WZE 20
16  (3R)-5,7-dihydroxy-3-(4'-hydroxybenzyl)-chroman-4-one CiH;30; PO WZE 20
17 (3R)-5,7-dihydroxy-8-methoxy-3-(2"-hydroxy-4"-methoxybenzyl)-chroman-4-one ~ C;,H;30, PO WZE 20
18 — Ci9H 905 PO W2 10
19 (#)-5,7-dihydroxy-3-(2-hydroxy-4-methoxybenzyl)-6,8-dimethylchroman-4-one  C;9H¢Og PO £ 58
20  (3R)-5,7-dihydroxy-3-(4-hydroxybenzyl)-6,8-dimethylchroman-4-one C;gH;gOs PO Rz 58
21 (3R)-5,7-dihydroxy-3-(4-hydroxybenzyl)-8-methoxy-6-methylchroman-4-one ~ C;sH;s0, PO £ 58
22 (3R)-5,7-dihydroxy-3-(4-hydroxybenzyl)-6-methyl-chroman-4-one C;;H;0s PO Rz 58
23 polygonatone A C;gHigO; PO w=E 57
24  polygonatone B C;gHigO; PO w=E 57
25  polygonatone C C;gHigOs PO wE 57
26 (E)-3-(3,4-dihydroxybenzylidene)-5,7-dihydroxy-8-methoxy-6-methylchroman-4-one ~ C;sH;s0; PO WZE 59
27  (E)-3-(3,4-dihydroxybenzylidene)-5,7-dihydroxy-6,8-dimethylchroman-4-one ~ C;sH;,0, PO WZE 59
28  (&£)-5,7-dihydroxy-6,8-dimethyl-3-(2'-hydroxy-4'-methoxybenzyl)chroman-4-one  C;9H(O¢ PO Zif 10
29  (E)-5,7-dihydroxy-6,8-dimethyl-3-(4"-hydroxybenzylidene)chroman-4-one C;sHi0Os PO Zif 10
30 4'-demethylleucomin 7-O-B-D-glucopyranoside CpHp0, PO Zif 10
S R T 2R T Y
31 4,7- R dk-3 A S T C;sH; ;05 PK RE 60
32 HHE CyH;s01p  PM Wz el
33 2-O-FRFEEHL IR C50H3704 PM W= 6l
34 KPS H CyH1s01p  PM RE el
35 EE CyHis0y  PM Wz el
36 AR S R CyHyOy;  PS. PO Zifil 10,62
37 207- R AT R R R CyHy0,0  PK RE 63
38 2,7- R AT VR R R Ci;His0s  PK RE 63
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39 liquiritigenin Cy5H;105 PK IEE 60
40 vitexinxyloside I CyoH 9Og PO IEE 55
41  vitexinxyloside II C34H4 045 PO IEE 55
42  8-C-galactosylapigenin CyH;,014 PM - 64
43 6-C-galactosyl-8-C-galactosylapigenin Cy7H9017 PM - 64
44 — CyH; 0,  PM I 64
45 — CysHy 06 PM I 64
46  6-C-glycosylluteolin CyH,,0, PF 2 65
47  quercetin-3-O-rhamnosyl-glucoside CyH;,047 PL JirE 65
48  5,4'-dihydroxy-7-methoxy-6-methylflavane CysH34014 PO AR 10
7 H- A S Y
49 RHER CaoH2 09 PK R 63
50 GHTRHEH CisH;,0s PK R 60
51 polygonatone D C7H;505 PO IEE 58
AR A
52 HHER CaoH2009 PK R 63
53 HER CsH 204 PK = 60
EYicho el it
54 (6aR,11aR)-10-5:3-3,9- — H & AL S b CigH,90s PK ITEN 60

“—” RIAZAKfw4  PS-P. sibiricum PK-P. kingianum PC-P. cyrtonema PO-P. odoratum PA-P. altelobatum PM-P. multiflorum PF-P.

falcatum  PL-P. latifolium, T[]

“—” unnamed PS-P. sibiricum PK-P. kingianum PC-P. cyrtonema PO-P. odoratum PA-P. altelobatum PM-P. multiflorum PF-P. falcatum

PL-P. latifolium, same as below
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8 R4=CH; R¢=OH,R’,=H,R',=<OH,R';=H
9 R,=0CH,,Ry=CH; R',=OH,R',=OH,R'=H
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39 R;=H,R4=H,R,=OH,Rg=H,R';=H

40 R;=H,R;=H,R,=OH,R¢=C-B-D-Xyl,R';=H

41 R;=H,R4=H,R,=0-Glu,R¢g=C-B-D-rha-D-rha,R';=H
42 R;=H,R4=H,R,=OH,R¢=C-gala,R';=H

43 R;=H,R4=C-gala,R,=OH,R¢=C-gala,R';=H
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47 R;=OH. O-rha-glu,R;=H,R,=OH,R;=H,R';=OH
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Fig. 1 Structures of flavonoids in Polygonatum plants
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Fig. 2 Distribution of flavonoids in Polygonatum plants
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