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Research progress on non-alkaloid components from
Corydalis plants and their pharmacological activity

ZHU Yi-dong' ,SHANG Ying',JIANG Zhi-bo'** ,NAN Ze-dong'*"**

' School of Chemistry and Chemical Engineering ,North Minzu University ;
*Ningxia Key Laboratory of Solar Chemical Conversion Technology , North Minzu University; > Key Laboratory for
Chemical Engineering and Technology ,State Ethnic Affairs Commission , North Minzu University , Yinchuan 750021 , China

Abstract ; There are about 400 species of genus Corydalis plants ( Papaveraceae) all over the world,which are mainly distrib-
uted in northern Temperate Regions and southern Africa. The plants of the genus Corydalis were used as folk medicines for
thousands of years in China. Corydalis species,sweet and cold, are mostly used as whole herbs. They have the effects of clear-
ing heat and detoxifying,and are often used to treat the symptoms of cold and fever,sore abscess,ulceration and other disea-
ses. Modern pharmacological researches have shown that Corydalis plants have various pharmacological activities, including
anti-inflammatory , analgesic , anti-bacterial , and anti-tumor effects. The alkaloids constituents of this genus,which were widely
studied by many scholars worldwide , are usually considered to be the main pharmacological activities components. However, a
large number of non-alkaloid ingredients such as flavonoids , coumarins, lignin , terpenes, steroids , organic acids and other types
of chemical components were also discovered. Considering the characteristic of the overall effect of Chinese medicine, it is rea-
sonable to think that non-alkaloid components are also worthy of in-depth exploration. This article mainly summarizes the
chemical components and pharmacological activities of non-alkaloids in the genus Corydalis. By systematic analysis and sum-
mary of the reported literature, it may lay a foundation for the research of non-alkaloids in this genus and their comprehensive
medicinal value utilization.

Key words : Corydalis ;non-alkaloid components ; pharmacological activities
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Table 1  Information of flavonoids in Corydalis plants

e EY [i=E2E S SCHk

No. Compound Plant source Ref.
1 AU % Taxifolin C. decumbens 11
2 (S)-5-¥ 374 A HR () -5-Hydroxy-7-methoxyflavanone C. conspersa 12
3 (S)-5-323-7- 1 4 KL #5 52 2" ,4’-Dihydroxydihydrochalcone C. conspersa 12
4 5,7,4"- =3 A # 5,7 ,4'-Trihydroxydihydroflavone C. hendersonii 13
5 FE3EZE Apigenin C. hendersonii 13
6 AKFREELZE Luteolin C. hendersonii 13
7 5974£7 3" 4'- = U S 5-Hydroxy-3',4’,6 ,7-tetramethoxyflavone C. saxicola 14
8 % Quercetin %_’j;:p{j;:g 1517
9 11125/ Kaempferol C. bungeanae 16,17

C. impatiens

10 4 X HH &K Chrysoeriol Cé.h;ZZ:;;:zi 17,18
11 5-FR KT 3747 = 4 R 4T 5-Hydroxy-7,3" 4’ -trimethoxyisoflavone C. hendersonii 18
12 8- X R J 25 8-C-p-Hydroxybenzylquercetin C. impatiens 17
13 8- XKL L 25/} 8-C-p-Hydroxybenzylkaempferol C. impatiens 17
14 6-%F F2R il fr & 6-C-p-Hydroxybenzylquercetin C. impatiens 17
15 1,7-= 533 8- 4 JL MR 1,7-Dihydroxy-3 ,8-dimethoxyxanthone C. impatiens 17
16 1-$2352 .3, 5-= H & LM 1-Hydroxy-2 ,3 ,5-trimethoxyxanthone C. impatiens 17
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%:4% 1 ( Continued Tab. 1)

F s am TR SCHR
No. Compound Plant source Ref.
17 1-¥33:2 3 4 6-PUF 48 ZEMIER 1-Hydroxy-2,3 ,4 ,6-tetramethoxyxanthone C. impatiens 17
18 il 2 F Quercitrin C. hendersonii 13
19 L RHAT Astragalin C. hendersonii 13
20 Quercetin-3-0-B-D-galactoside C. saxicola 14
21 Mangiferin C. saxicola 19
22 Quercetin-3-0-rutinoside C. saxicola 19
23 Kaempferol-3-O-rutinoside C. saxicola 19
24 Isorhamnetin-3-O-rutinoside C. saxicola 19
25 Kaempferol-3-0-rutinosyl-7-0-8-D-glucside C. saxicola 19

W2 -3- 0-B-D-R A (1 —6)-B-D-Hi %)t H Isorhamnetin-3-0-B-D-xylopyranosyl-( 1 —

2% FRZER3- 0-8-D-K K H: (1—-6) -B-D-F5j % #i 1 Isorh in-3-0-B-D-xyl 1-(1 C 20
6) -B-D-glucopyranoside - racemosa

27 il iz 2% 3- Q—ﬁ—D—ﬂ(?{%ﬁE (1—6) B-D-4ZHEFH Quercetin-3-0-B-D-xylopyranosyl-(1—6 ) -8-D- C. racemosa 20
glucopyranoside

28 128} -3- 0-B-D-j % B3k (1-2) -8-D-F Zj i 17 Kaempferol-3-0-8-D-glucopyranoside-( 1 — C 20
2) -B-D-glucopyranoside - racemosa

29 I ZE -3~ O-a-BFiAFFESE (17" —6"") -B-D-3 % HiHr Kaempferol-3-0-a-arabinopyranosyl (1'" C. bungeana 15 21
— 6"") 4B-D-glucopyranoside C. racemosa ’

30 Mt 253 O-a-FTRLARE L (17" —6"") -B-D-1 %G W1 Quercetin-3-0-a-arabinopyranosyl (1'"’ C b 21
—6"") -B-D-glucopyranoside - dungeana

31 253~ O-a-PTRIMERL (1" —6"") B-D-HE M -7- 0-B-H#] & Wit Kaempferol-3-0-a-ar- C. bunzeana 21
abinopyranosyl (1'"'— 6") -8-D-glucopyranoside 7-0-8-glucopyranoside - oung

0 it Je 25 -3- O-a-FTRLARESRL (1" —6"") B-D-F5 2 B -7- 0-8-#Z#H Quercetin 3-0-a-ara- C. buneeana 21
binopyranosyl (1'"'—6"") -B-D-glucopyranoside 7-0-B-glucopyranoside - ung

33 3-0-(2-0-B-D-Xylopyranosyl ) -8-D-glucopyranosylkaempferol C. ambigua 22

34 3-0-(2-0-D-B-Xylopyranosyl ) -3-D-glucopyranosylcyanidin C. ambigua 22

35 3-0-B-D-Glucopyranosylcyanidin C. ambigua 22

36 3-0-(6-0-a-L-Rhamnopyranosyl ) -8-D-glucopyranosylcyanidin C. ambigua 22

5 R,=R,~OH, R,=R;=R,=H
6 R,=R,=R;=OH, R=Ry=H

7 R=R;=R;=R,;=OCHj, Ry=H
8

3 Ry
Ry=Ry=R,;=R(=OH, Ro=H
on HiCO o} Rs —ReRRsOH, Ry
9 R=R,~R,~OH, Ry-Rs=H
10 R,~Ry-OH, Ry-R,=H, Rs-OCH,
R; R 11 R,=OH, R,=R,~H, R,~Rs~OCH,

15 R;=R¢=OH, R,=R;=R,=Rs=H, R;=OCH
16 R;=OH, R=R,=OCH3, Ry=Rs=R¢=R,=H
17 R=R,=R;=R;=OCH;, R,=R¢=R,=H

OH
o HY of OH O o
ow
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224 1(Continued Fig.1)
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Structure of flavonoids in plants of the genus Corydalis
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Table 2 Information of phenylpropanoids in Corydalis plants
FF5 EY IR IR SCHk
No. Compound Plant source Ref.
37 Hyunganol 11 C. heterocarpa 23,24
38 Isopimpinellin C. heterocarpa 23,24
39 — HUSLHHERR Dimethyleaffic acid C. fangshanensis 25
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£23% 2 ( Continued Tab.2)

F s am TR SCHR
No. Compound Plant source Ref.
40 WNNERR B i Methyl caffeate C. decumbens 11
41 p-Hydroxyphenylferulate C. impatiens 17
42 ZE iR Chlorogenic acid C. saxicola .C. decumbens 11,19
43 5-0-Pf IR ZE TR 5-0-Feruloylquinic acid C. saxicola .C. racemosa 19,20
44 5-p-Coumaroyl quinine acid C. saxicola 19
45 3-0-PufZR It 4s JE R 3-0-Feruloyiquinic acid C. racemosa 19
46 4-0-P R ZE JE R 4-0-Feruloyquinic acid C. saxicola 20

AL 3 AR -B-D-

4 %%‘f%% T—E\‘yﬁfﬁ%ﬁiﬁxﬁcinnamﬂ-,B-D-glucopyranoside C. fangshanensis 2
48 6,7-1F B 4k — S 5% 5.2 6,7-Methylenedioxydihydrocoumarin C. edulis 26
95 T-HIEFTH Esculetin (e 17,27
50 Cichoriin C. heterocarpa 27
51 Prionanthoside C. heterocarpa 27
52 (2'S) -Columbianetin C. heterocarpa 28-31
53 Libanoridin C. heterocarpa 29-31
54 Cnidiadin C. heterocarpa 30,31
55 (2'S,7'S) -0-(2-Methylbutanoyl ) -columbianetin C. heterocarpa 30,31
56 (2'S) -Columbianetin-3"-hydrogen sulfate C. heterocarpa 30,31
57 (2'S) -Columbianetin-0-8-D-glucopyranoside C. heterocarpa 30,31
58 Medioresil C. edulis 32
59 Syringaresinol C. edulis 32
60 T E NS 2 4-0-8-D-AA LT Syringaresinol4-0-B-D-glucopyranoside C. fangshanensis 25
61 S AIEEE 9- 0-B-D-AIATHEF Isolariciresinol-9-0-8-D-glucopyranoside C. fangshanensis 25
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Fig. 2 Structure of phenylpropanoids in plants of the genus Corydalis
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Table 3  Information of steroids in Corydalis plants

s At A i
No. Compound Plant source Ref.
62 M¥Ed I Cycloeucalenol C. saxicola 33
63 B4 Kl B-Sitosterol C. saxicola ,C. conspersa ,C. yanhusuo 15,33,34
64 P Stigmasterol C. hendersonii ,C. yanhusuo 13,34
65 AH[E 5 Cholesterol C. saxicola 35
66 Z ff1 §§ 1 Ergosterol C. saxicola 36
67 Ergosta-4-en-3-one C. yanhusuo 37
68 % N1 Daucosterol C. saxicola 33,36
69 B4 {§§ - B-D-F KT B-Sitosterol-8-D-glucoside C. adiantifolia 34

66 67

68 69

B3 ZEREWMEERLZERSHEAN

Fig. 3 Structure of of steroids in plants of the genus Corydalis
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Table 4  Information of terpenoids in plants of the genus Corydalis

RACEY), T ARG =2 =R IS BB A il
PERBRRR AP M2 00, BRI & W 15 B AN 4

Jre EY A A itk
No. Compound Plant source Ref.
70 395 Ursolic acid C. hendersonii 13
71 B-Amyrin C. saxicola 14
72 HFHENB I Betulin C. saxicola 33
73 #1512 Betulinic acid C. saxicola 33
74 B-F W NG EE Z FR TG B-Amyrin acetate C. saxicola 33
75 FFELRER ( + ) -Oleanolic acid C. saxicola 33
76 Asiatic acid C. stricta 38
77 Corosolic acid C. stricta 38
78 Maslinic acid C. stricta 38
79 Coryternic acid C. ternata 39
80 3 B-FRF-FFEL R 11,13 (18) - 4528k 3 B-Hydroxy-oleanolane-11,13 (18)-diene-28-acid C. yanhusuo 40
81 Coryternic acid 3-0-B-D-glucuronopyranoside C. ternata 39
82 Coryternic acid 3-0-B-D-glucuronopyranoside-6'-0-methyl ester C. ternata 39
83 7-Epiloliolide C. tomentella 41
84 3,4-Jii-3 ,4-— 2 3-B-E X 4 3 ,4-cis-3 ,4-Dihydroxy-B-ionone C. impatiens 42
85 Megastigma C. impatiens 42
86 9§24 7-15 5. = H5-3-1 9-Hydroxy4 , 7-megastigmadien-3-one C. impatiens 42 20

C. racemosa
87 Blumenol A C. impatiens 42
88 B g Loliolide C. racemose 20,26
C. edulis
89 (+)-EFMEtEEIEAREE (+ ) -Dehydrovomifoliol C. racemosa 20
90 3-8 34 7-H 5 59 3-Hydroxy-4 ,7-megastigmadien-9-one C. racemosa 20
6,9- 54 7-E 5 " I-3-H1-9-0-8-D-%5 % B 6,9-Dihydroxy-4 ,7-megastigmadien-3-one-
91 . C. racemosa 20
9-0-B-D-glucopyranoside
92 3-FHS5 « ,6 oI B-E Y 24 3-Hydroxy-5 o ,6 a-epoxy-B-ionone C.Craer;;;rll;):e 20,26
. C. racemose
93 Icariside B2 C edulis 20,43
AT — B0 R () A A N - . 9.
04 58,6 a- B I EE_#}#‘? 9-fil-3-0-B-D- 3 Zj ¥EFF 5 B ,6 a-Dihydroxy-7-megastigmen-9 C. racemosa 20
one-3-0-3-D-glucoyranoside
os  3FEHEATEE A 0L BTHTH-(156) DB 3hydronyd Tme- "
gastigmadien-9-one-3-0-a-L-arabinopyranosyl-( 1—6 ) -8-D-glucopyranoside - racemosa
3-S5 a ,6 a-INEB-EX 22-3-0-B-D-ABERE- (156 ) B-D-Hj Z BT 3-hydroxy-5 o ,6 a- .
96 . . C. racemosa 20
epoxy-B-ionone-3-0-B-D-xylopyranosyl-( 1—6 ) -B-D-glucopyranoside
97 3- 3255 a ,6 a-ﬂ;’%zk-ﬁ-’% 22 3-0-a-L-FHiffi - (1-6) -ﬁ-D-%fﬁjiﬁ%ﬁ‘ 3-hydroxy-5 a ,6 C. racemosa 20
a-epoxy-B-ionone-3-0-a-L-arabinopyranosyl-( 1—6 ) -B-D-glucopyranoside ’ '
98 6'-B-D-Xylosylicariside B2 C. edulis 43,44
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Fig. 4 Structure of terpenoids in plants of the genus Corydalis
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Table 5 Other chemical components in the genus Corydalis

e fetrty AR itk
No. Compound Plant source Ref.
99 X FE T F EE p-Hydroxyphenylmethanol C. impatiens 17
100 1,2,4- 8= 1,2 ,4-Trihydroxybenzene C. impatiens 17
101 AB2E B 1,2-Benzenediol C. impatiens 17
102 FHELWE Vanillin C. racemosa 20
103 352 FeA-H E IR H R 3-Hydroxy-4-methoxybenzoic acid C. hendersonii 45
104 iR FLIR R p-Hydroxybenzoic acid C. hendersonii 46
105 FH L Apocynin C. hendersonii 47
106 FHELR Vanillic acid C. yanhusuo 48
107 3,4- " HIK 21 3 ,4-Dihydroxyphenylethanol C. impatiens 17
108 X B HETR 3L 2 p-Hydroxybenzylethyl ether C. impatiens 17
109 4-2F5E-3-H FH KA 2% 4-Hydroxy-3-methoxyphenylethanol C. racemosa 20
110 J&E Tyrosol Ch ’e"dz;‘jzzc;gé;““m"” 17,20,46
111 Bungeanoline F C. bungeana 49
112 JGEA PR Coryhumolide C. impatiens 42
113 42K — 2 — T fig Dibutyl phthalate C. fangshanensis 25
114 (3S) -5-Guaiacyl-3-hydroxypentanoic methyl ester C. impatiens 17
115 5,5'-Dimethoxybiphenyl-2 ,2"-diol C. edulis 44
116 4 4'-—FRFILIRRLRF 4,4’ -Dihydroxydibenzyl ether C. impatiens 17
117 Crotolidine C. racemosa 20
118 Ribonic acid-1,4-lactone C. yanhusuo 50
119 I /SHE Cyclohexanehexol C. yanhusuo 50
120 FF R Palmitic acid C. yanhusuo 50
121 2-F2 KN 2 2-Hydroxy propionic acid C. yanhusuo 50
122 2,3- ¥ FL . 2 ,3-Dihydroxypropionic acid C. yanhusuo 50
123 SEHER Malic acid C. yanhusuo 50
124 BEFAMZ Succinic acid C. yanhusuo 50
125 fifi J8 R T Octadecanoic acid C. yanhusuo 50
126 Hil Glycerin C. yanhusuo 50
127 PR Citric acid C. yanhusuo 50
128 Sanleng acid C. saxicola 19
129 111%5 82 Behenic acid C. yanhusuo 51
130 B R Fumarate C. yanhusuo 52
131 a-D-%5%j ¥ a-D-Glucopyranose C. yanhusuo 52
132 B-D-i%H% B-D-Glucopyranose C. yanhusuo 52
133 D-3|BE D-Lactose C. yanhusuo 52
134 K#iZE Emodin C. yanhusuo 53
135 Heterocarpin C. heterocarpa 23,24
136 Cnidimol A C. heterocarpa 23,24
137 Cnidimoside A C. heterocarpa 23,24
138 Icariside D2 C. hendersonii 45
139 Ethyl4-(8-D-glucopyranosyloxy ) -3-methoxybenzoate C. hendersonit 45
140 Glucoacetosyringone C. hendersonii 54
141 ELJEAT R Androsin C. hendersonii 54
142 Hydrangeifolin 1 C. saxicola 19
143 Tcariside F2 C. saxicola 19
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