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[Abstract] Chinese medicinal Glycyrrhizae Radix et Rhizome is the dried roots and rhizomes of Glycyrrhiza
uralensis Fisch., G. inflata Bat., or G. glabra L., and particularly that derived from G. uralensis enjoys popularity in clinical
practice. In this study, articles on the chemical constituents of G. uralensis were retrieved from China National Knowledge
Infrastructure and PubMed, and then the constituents were analyzed and summarized. It was found that this medicinal plant

mainly contained flavonoids, triterpenoids, phenylpropanoids, and polysaccharides. The result is expected to serve as a

Vol.23 No. 11

reference for further study of the chemical constituents and establishment of a scientific quality evaluation system.
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x1 SBHRHEGRERELEY

b G2 F% ZH LW | P (o /B4 e =B U
1 licorice-glycoside C1 [6] 37 licochalcone [29]
2 licorice-glycoside D1 [6] 38 HHERAHMAEIH (licochalcone A) [18]
3 liquiritigenin-4'-O-[ B -D- (3-O-acetyl) -apiofuranosyl-  [7] 39 HEAHMZ (licochalcone B) [8]
(1—2)]-B-D-glucopyranoside
4  SHEBEEEL (isolicoflavonol) [8] 40 SHWZE (isoliquirtigenin) [30]
5 57,34 - DAL AR A A (57,374 [9] 41 FHHEA (isoliquiritin) [31]
tetrahydroxy-7-gluflavanones )
6 3’'-prenylnaringenin [10] 42 2/-H- R HEZE (2’ -methoxyisoliquirtigenin) [21]
7 7-hydroxyl-4’-0-8-D-(6"-O-a-hydroxylpropionyl) [11] 43 SRR EEBETHE (isoliquiritin-apioside) [32]
glucopyranosyldihydroflavone
8 57-FRAE-30 4 - VAU T EHMIEL-3-O- R [12] 44 JIHFAHE (echinatin) [18]
- A (5, 7-dihydroxyl-3' , 4’ -dimethoxyl-3-
arabinosyl-rhamnosyl-flavononol) "
9 3475-ZFRHk3 U AU - 7-O- A A T [12] 45 licraside [23]
(3,4’ 5-trhydroxyl-3’ -methyoxyl-7-O-glucosyl-
flavononol)
10 ZH/RT (uralenin) [13] 46 tetrahydroxymethoxychalcone [6]
11 6-dimethylallyleriodictyol(6-prenyleriodictyol)” [14] 47 HisHEAT (neoisoliquiritin) [22]
12 8-prenyleriodicictyol” [14-15] 48  licorice-glycoside A [22]
13 licoleafol’ [14] 49  licorice-glycoside B [22]
14  sophoraflavanone B [14] 50 3,4'-dimethoxy-5-hydroxychalone [33]
15  gancaonin E [16] 51 4',7-Z¥23LFEM (4',7-dihydroxyflavone) [18]
16 glabrol [17] 52 HHEHEIA (licoflavone A) [18]
17 HEZE (liquiritigenin) [18-21] 53 6,5 -SRI IEARRE (6,5 -diprenylluteolin) [18]
18 HEFF (liquiritin) [22-23] 54 &XEFE (chrysoeriol) [18]
19 6"-Z3H T (6”-0-acetylliquiritin) [24] 55 AT (rutin) © [34]
20 HHFZFE-4' B [liquiritigenin-4 ' -apiosyl-(1—2) [18] 56 SERAEH-3-0-EF 1 (narcissin) [34]
glucoside]
21 licorice-glycoside C2 [6] 57  ILZEW-3-0-25F 1 (nicotiflorin) [34]
22 licorice-glycoside D2 [6] 58  ILIZE-3-O-#%IHT (kaempferol-3-O-glucoside) ~ [34]
23 licorice-glycoside E (6] 59 1AW (kaempferol) [10]
24 4'-methylglucoliquiritigenin [23] 60  kaempferol-3-O-methyl ether [10]
25 glucoliquiritin-4 ' -apioside [23] 61 topazolin [10]
26 HEZE-7,4" AT (liquiritigenin-7,4" -diglucoside)  [22] 62 it R -3-0- M BT (quercetin3-O-glucoside) [18]
27  pinocembrin’ [25-26] 63  fitle & (quercetin) [35-36]
28 JtHwE (glabranin) © [26] 64 JEFEHY (saxifragin) [37]
29 FRILHFEHEEE] (hydroxyglycyrrhizin flavanone) [27] 65 3'.4'7-=FRHEU (37,47, 7-tryhydroxy-flavone) [6]
30 sigmoidin B’ 271 66 licoflavonol [38]
31 licoflavanone” [27] 67 LT (galangin) [26]
32 4MH#AZE (pinobanksin) [27] 68 8,5 - FRHE-3-a-[RAME BN (8,5 -dihydroxy-3'-  [26-27]
a-rhamnosyl-flavone)
33 6-FIM LMz 2 (6-prenylnaringenin) [27] 69  VEITR-6,8-C-_H#AIETT (vicenin-2) [12,15]
34 (28)-HEE-4'-0-B-D-Hi%ih-(1—6)-0-B-D-Hi #j bk [28] 70  HHTF-P-3'-Hf# (gancaonin-P-3’-methylether) " [15]
[(2S) -liquiritigenin-4 ' -O- B -D-glucopyranosyl- (1—6) -
0-B-D-glucopyranoside]
35 (QR)-HHEK-4'-0-B-D-H#HHiI-(1—6)-0-B-D-Hi %  [28] 71 5Hi/RE (uralene) [35-36]
B4 [(2R)-liquiritigenin-4 ' -O-B-D-glucopyranosyl-(1—
6)-0-B-D-glucopyranoside]]
36 crotoliquiritin [29] 72 SRi/REE (uralenol) [13]
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ik fetrpaiti L% ik | 7 e 5% XK
73 FHrSHiKEE (neouralenol) * [13] 109 glabrone [18]
74  RiREE-3-TEE (uraienol-3-methylether) © [35-36] | 110 licoisoflavone A [30]
75 gancaonin o [39] 111 glisoflavone [30]
76  gancaonin P [39] 112 cycloglycyrrhisoflavone [30]
77 gancaonin Q° [40] 113 isoangustone A [38]
78 apigenin [30] 114 ZIL4%1%ZE (pratensein) [27]
79 isokaempferide [30] 115 8-k (8-methylretusin) [41]
80 fERFEZH (kumatakenin) [21,39] | 116 2'-FRFEHIFARIER (2 -hydroxyformononetin) [46]
81 3.7- "R R EEE (3,7-dimethyl licoflavonol ) [41] 117  glisoflavanone [10]
82 YR AR (genistein) [27] 118  licoisoflavanone [17]
83 ammopiptanoside A [29] 119 dihydrolicoisoflavone A [8]
84 2'-hydroxyisolupalbigenimn [41] 120  glyasperin B [19]
85 {oWiEZE (formononetin) [16-17] | 121 kanzonol G (47]
86 TUHALLTT (ononin) [21] 122 vestitol glucoside [6]
87 SFIEMILETFT (isoononin) [22] 123 vestitol 18]
88 T ELH glycyroside [6] 124 licoricidin [44]
89 HEHIM{ (licoricone) [42] 125 licorisoflavan A [47]
90 7-O-methylluteone [10] 126 glyasperin D [47]
91 orobol [7] 127  glyasperin C [21]
92  6,8-diprenylorobol [8] 128 gancaonol C [21]
93  6,8-diisoprenyl-5,7,4" -tri-hydroxyisoflavone [43-44] 129 kanzonol M [48]
94 gancaonin A [16] 130 kanzonol N [48]
95  gancaonin B” [16] 131 kanzonol O [48]
96 gancaonin C [16] 132 kanzonol H [47]
97 gancaonin D [16] 133  kanzonol I [47]
98 gancaonin L [39] 134  kanzonol J [47]
99  gancaonin M’ [39] 135 YRR (isovestitol ) [41]
100 gancaonin N [39] 136  dehydroglyasperin C [19]
101 gancaonin G [43] 137  dehydroglyasperin D [19]
102  lupiwighteone” [8,16] 138  gancaonin I [38]
103  gancaonin H [23] 139 licocoumarone [30]
104 allolicoisoflavone B [10] 140 glycybenzofuran [30]
105 kanzonol K [45] 141 cyclolicocoumarone [30]
106 kanzonol L [45] 142 HHESHARNEZR (liconeolignan) [49]
107 semilicoisoflavone B [38] 143 HHEWAHER (licobichalcone) [18]
108 licoisoflavone B [17]

T FORNH BRI ARG (el B 3r) s almeay; T

2 =EEENEY

B R RH B A = R R R, HA
FEER N RCRHER, RIER ALY . BEAh, BRIRH
RIS S A H R BT A3, B2, C2™, D3, E2. F3,
G2. H2., J2. K2°" L3045 =ik i K H Bk
BRE0 . HERIR PR . 24- R H KR R . B
R, 38,2,4- R EFHUR-11,13 (18) -ZJi-30 7%
fig R4 =ik B o, ME BT, BARESHIR

- 2010 -

A 3R R Z BB AT ISy o IR R H B
T B AR B A =i S AT Y 38R B SR RIUR e AL A
YIRRTEY . KE8C, EAEE, C,5C ZH
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R/, 4Rs

144
145:
146:
147:
148:
149:
150:
153:
154:
157:
158:
159:
160:
161:
162:
163:
164:
165:
167:
168:
1722
175:
180:
181:
184:

151:
152:
155;
156:

182:
183:
185:
186:
187:

R;=0Glu A2—1 Glu A, R,=R;=Rs~=CH3, R4;=H, Rs=COOH
Ri=0Glu A2—1 Glu A 6 methyl, R,=R;=R¢=CH3, R4~=H, Rs=COOH
Ri=0Glu A 2—1 Api, R=R;=Re=CH3, R,=H, Rs=COOH
R1=0Glu A2—1 Ara, R2=R3=R5=CH3, R4=H, R5=COOH
Ri=0Glu A2—1 Glu A, R;=R3=R¢=CHj, R4=H, Rs=CH,OH
Ri=0Glu A3—1 Glu A, R,=R;=R¢=CH3, R4=H, Rs=COOH
Ri=0Glu A2—1 Glu A, R;=R3=R¢=CHj;, R4=H, Rs=COOGlc
R;=0GluA2—1 GluA, R»=CH,OH, R3;=R¢=CHj;, R4=H, Rs=COOH
Ri=0Glu A2—1 Glu A, Ry=R3=CH;, R4s~Rs=H, R~COOH
R1=OH7 R2=R3=R5=CH37 R4=H, R5=COOCH3

R;=OH, R»=R;=R¢=CHj;, R4=H, Rs=COOH

R;=OH, Ry=R3;=R¢=CHj;, R4~=COOCH3, Rs=COOH
R1=COOCH3; R2=R3=R6=CH3. R4=H7 R5=COOH

R1=OH, R2=R3=R6=CH37 R4=H, R5=COOH

R[Z =0, R2:R3:R6:CH3, R4:H, R5:COOH

Ri=0Glu A 2—1 Glu A, R,=R3=R¢=CH3, R4=COOCH;, Rs=CHO
Ri=0Glu A2—1 Glu A, Ry=R¢=CHj;, R;~=COOCH;, Rs=COOH
R;=0Glu A 2—1 Glu A, R;=R3=R¢=CHj, Rs=COORy

R[ZOH, R2:R3:R6:CH3y R5:CO0R4

R|=OH7 R2=CH20H7 R3=R6=CH37 R5=COOR4

R;=0Glu A2—1 Glu A, R;=R;=R=CH3, R4=0OH, Rs=CH,OH

Ri=0OGluA2—1 GluA, R;=CH,OH, R3=Rs~CHj;, R4~=COOCHj;, Rs=COOH B 9

R|=R4=H; R2=R3=CH3; R5=COOCH37 R6=OH
R]ZOGIU A2—1 Glu A, R2:R3:CH31 R4:H, R5:COOH, RﬁZCHZOH
R;=COOH, R»=R3=R¢=CHj;, R4=H, Rs=COOH

R, oRs

N R,

Ry O

169: R]=COOH7 R2=R3=CH3

170: R;=0OGlu A2—1 Glu A 6methyl, R,=CH,OH, R3;=CH;
171: R;=0Glu A2—1 Glu A, R,=CH,OH, R;=CHj;

173: R;=0Glu A2—1 Glu A, R,=CH;OH, R3;=COOH
174: R1=0Glu A2—1 Glu A, R2=CH3, R3=CH20H

176: R;=0OGlu A2—1 GluA, R,=CH3, R3=R4;=H
177: Ri=0Glu A2—1 GluA, R,»=CH,OH, R;=H, R4~=COOH
178: R]=R3=H7 R2=CH20H, R4=COOCH3

166: R=0OGlu A 2—1 Glu A 2—1 Rha

R;=0Glu A2—1 Glu A 2—1Glu A, R»=R;=R=CH3, R4s=R;=H, Rs=COOH

R;=0Glu A2—1 Glu A 2—1Rha, R,>=R3=R¢=CHj;, R4~=COOCH;, Rs=COOH, R;=H

R;=0Glu A2—1 GluA, R,=CH,OH, R3;=Rs~CH3, R4~=R;=H, Rs=COOH

R1=0G1uA2H1 Ara 2—1 Rha, R2=CH20H7 R3=R5=CH3J R4=OCOCH3, R5=COOH7 R7=H

Ry, 4Rs

Ri=0Glu A2—1 GluA2—1Glu A, R;=R;=R;=CH;, R4;=H, Rs=OOCHj3;, R¢~=CH;OH
R]ZOGIU A2—1GluA 2—>th& R2:R3:R4:R7:CH3 ’ R5:COOCH3, R6:CHO

R[ZGIC, R2:R4:R7:CH37 R3:R5:Hy R(s:COOH
R|=OH; R2=R3=R6=R7=CH3; R4=COOH; R5=H
R1=0Glu A2—1 Glu A, R2=R4=R7=CH3, R3=R5=Hy R6=COOH

B2 SRARBEHRZGEEUEMEN

3 FREXUEY
LR W Frh o B RN R B E WA

3614,
AL

W HFERMANERE. ARERN, H
e AR ROP R R R, (AR

SCHRRGE, fEREHERENEEEETR, K
BN 0.017% ~ 0. 188%™, 5% 35 H ¥ 0 &
FE A SRR R AR o T B — PR
R RHERRNREEAS Y LIRS
3.
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®2 BRRHERZGELEY
hacs S/ E 2% WK | P EY &K 27 3k
144 HW®PR (glycyrrhizin) [50] 166 licorice-saponin F3 [51]
145 glycyrrhizin methyl ester [53] 167 HHNMER (glabrolide) [52]
146 apioglycyrrhizin [31] 168 24-FRFLH HIRFRMMEE (24-hydroxy glabrolide) [52]
147 araboglycyrrhizin [31] 169 3B-FMLEL H AR (38-formylglabrolide) [24]
148 3B-O-[B-D-glucuronopyranosyl-(1—2)-B-D- [54] 170 3-0O- [B -D- (6-methyl)glucuronopyranosyl (1—2) - 8 -D- [25]
glucuronopyranosyl]-glycyrretol glucuronopyranosyl]-24-hydroxy-glabrolide )
149 HE R (uralsaponinB) [55] 171 3-O-[B-D-glucuronopy-ranosyl (1—2)-D- [53]
glucuronopyranosyl]-24-hydroxy-glabrolide}
150 licorice-saponin A3 [50] 172 uralsaponin C [53]
151 licorice-saponin B2 [50] 173 uralsaponin D [53]
152 licorice-saponin D3 [51] 174 uralsaponin E [53]
153 licorice-saponin G2 [51] 175 uralsaponin F [53]
154 licorice-saponin H2 [51] 176 licorice-saponin C2 [50]
155 licorice-saponin J2 [51] 177 licorice-saponin K2 [51]
156 licorice-saponin L3 [31] 178 3B,2,4- " FREFFHIUR-11,13(18)- —J%-30 R B2 T fik [52]
157 HERRTE (methyl glyeyrrhetate) [52] 179 HZWNEE (glyuranolide) [56]
158 24 FILHFIRIETER (methyl24-hydroxyglyoyrrhetate) [52] 180 18- AL HFIKIRMME (methyl-18-hydroxyglyoyrrhetate) [57]
159 22B-L ST HiiR (22B-acetylglabric acid) [24] 181 18a-H iR (18a-glycyrrhizin) [31]
160 3B-Z WA HORER (3B-acetylglycyrrhetic acid) [24] 182 22B-ZBEtHEGHI/R H R C (22B-acetyl-uralsaponin C) [58]
161 HEWKAER (glycyrrhetic acid) [31] 183 22B-ZBEILH ##E (22B-acetoxyl-glycyrrhaldehyde) [32]
162 3-FEALTH FIKIR [24] 184 3-BFLH KR (3-oxo-glycyrrhetinic acid ) [59]
163 22B-LBHEHEEE (228-acetoxyl-glycyrrhaldehyde) [32] 185 PGP IR IE T H R (glycyrrhetic acid [60]
monoglucuronide)
164 228-Z M3 H #E (228-acetoxyl-glycyrrhizin) [32] 186 FFEEM (oleamolic acid) [61]
165 licorice-saponin E2 [25] 187 macedonside E [58]
RI BHRHEFERREUEY
Jrs &4 Sk | P (AEE7 S 27 Sk
188  glycyrrhizol A [43] 206 SHHEHFEZE (isoglycycoumarin) [30]
189  glycyrrhizol B [43] 207 HHEFHFEZHE (glycycoumarin) [64]
190  1-methoxyficifolinol [47] 208  scopoletin” [16]
191 SEMERIEER-3-04Z3T (medicarprin-O-glucoside) [18] 209  kanzonol Q [48]
192 medicarpin [38] 210 6,7-— AT HE (6,7-dihydoxy coumarin) [18]
193  1-O-methoxyphaseollidin [38] 211  gancaonin R’ [14]
194  kanzonol F [47] 212 uralstillbene” [14]
195 kanzonol P [48] 213 gancaonin S [40]
196 HHE (glycyrol) [23] 214 gancaonin T [40]
197  5-O-methylglycryol [43] 215 AT EC (sophoracoumestan C) [59]
198  glycyrrhisoflavone [23] 216  ZIAEHE KA UMM B (hedysarimcoumestan B) [61]
199 S HEE (isoglycyrol) [23] 217 AT EEFETHEBE (hedysarimcoumestan E ) [61]
200  licopyranocoumarin [43] 218 724 RRAE-S- VA3 DR TR (7,24 [61]
trihydroxy-5-methoxy-3-arylcoumarin )
201 gancaonol A [23] 219 WiHERR —+ —lE (docosyl caffeate) [61]
202  gancaonol B [23] 220 trifoliol [59]
203 licofuranocoumarin [6] 221 glycyuralin Q [59]
204 isotrifoliol [10] 222 glycyuralin R [59]
205  HrHHE (neoglycyrol) [20] 223  liquiritcoumarin [29]
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e (818 H;C fo) o)
R R X ~ ~
%\=< T A, sonc” 2 ke %%“j< T, Ho 5 T
\ R —
R, RA\O ~o o) i
a b c d e f g h i j
1

190: R|=R4=0Hv R2=a. R3=OCH3y R5=a, R6=H
191: R;=0Oglc, Ry=R3=Rs=R¢=H, R4~=OCH;
192 Ri=OH, R»=R;=Rs=Rs~H, R,~OCHj3

193: R|=R4=0Hy R2=R5=H, R3=OCH37 R6=a
194: R[:OHy Rz=a, R3:OCH3y R5=e, RGZH
195: R1:OCH37 Rzza, R}ZOCHgy R4:0H; R5:R6:H

196: R[:R8:R9:Hy R2:R7:0H, R3:a, R4:OCH37 R6:OR5
197: R1=R8=R9=H; R2=R4=OCH3; R3=a, R6=OR57 R7=OH
198: R;=Rs=Rs=R¢=H, R;=R4~=OCH3, Rs=a, R¢=R;~=OH
200: Ri= R5 Rg=Ro=H, Rs;=d, R4~=OCHj;, Rs~R;=OH
201: R=R;=Rs=Rs~=Rg=H, R,=R;=OH, R,=OCHj;, R¢=CHj;
203: Ri= R5—R3 Ro=H, R;=j, R4~=OCHj;, R¢=R;=OH
206: R[ZRSZR(SZRS:H, R3:Cy R4:OCH37 R7:R9:OH
207: Ri=Rs=Rg=R¢=H, R,=Rs=R;=OH, R;=a, R;=OCH;
223: Ri=R;=R4=Rs=Rg=H, R,=OCHj3, R¢=R;=R¢=OH

208:
210:

2117 Ri=Rs=a, R,;=R4=R¢=R;=OH, R;=Rg=H
2125 R1:a, Rzzl’ly R3:R5:R7: ’ R4:R6:Rg:0H
213: R|=R3=a, R2=R4=R6=R7=OH, R5=R3=H
214: Ri=a, Ry=R¢=R;=OH, R;=R¢=H, Rs=i -
(6]

HO
Ty e
HO

219

R[ZOH, RZZOCHg, R3:H
R[ZRZZOH, R3:H

B3 BHRHERERREXNLAWEN

4 HApbps
HE R SAH ZHE . RN AR ),
W4,

5 HFiEERE

SRR HRAE R H R MR EZRIE, B
A=A R Ay . E R, NS
IRHE B E 143 N EES LAY, oAy
AH374, Hooha 1064, W] LA HH B E
M e 2, MEUR TR 3f5 . AR &

B SR E AN A (B, ORI
i (F), wﬁﬁ%¢ﬁm*%A%ﬁi (994%)
A7 R 69% 5 I A 1R A St %Hﬂ
MAEIRAEY, Kb R8Ik s
W, R0 E mﬁ*%A%o#?*%A%E%h
IRHF S — R FLEWS, &8it, WHR 3 Es
F=RERAE Y 444 PR LB, RRE SRR
AR FIAR ZE rf 2 I = 2 oy, b LR A R &

Blo BAh, BRURHE L
E‘Z%o

BAR G RRH R R BT 2 AR,
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75 a2 S M| TS &Y 2R 27 3wk

224 | — i R -2- X ¥ k0K JE £ B [undecanoic acid 2- (4-  [18] 235 B-#f§iEE (B-sitosterol) [20]
hydroxyphenyl)ethyl ester]”

225 - kiR -2,3- 55 W N 3 R [docosanoic acid(2, 2- [18] 236 HEAFRHEE (betulinic acid methyl ester) [44]
dimethyl-1,3-dixolan-4-yl)methyl ester]”

226 XFRFELEHER (p-hydroxybenic acid) [18] 237 1E+ =k (tricosane) [20]

227 -+ “BEMR H S (docosanoic acid 2,3-dihydroxypropyl [18] 238 IE_175%E (hexacosane) [20]
esster)

228 |- PUBERZ H s (tetracosanoic acid 2,3-dihydroxypropyl [18] 239  IEZ L% (heptacosane) [20]
esster)

229 1-(22-¥% A T hEfR) HMER  (docosanoic acid 22-hydroxy- [18] 240  5,6,7,8-tetrahydro-2,4-dimethylquinoline [65]
2,3-dihydroxypropyl esster)

230 1-(24- #2 3 4 DU Be BR) H 9 FE  (tetracosanoic acid 24- [18] 241 5,6,7,8-tetrahydro-4-methylquinoline [65]
hydroxy-2,3-dihydroxypropyl esster)

231 f#AER (hexadecanoic acid)’ [18] 242 licoriphenone [46]

232 SRIREH (uralenneoside) [34] 243 11-hydroxy-9(Z),12(Z)-octadecadienoic acid [46]

233 PZRER (ferulic acid) [9] 244 11-hydroxy-9(E),12(E)-octadecadienoic acid [46]

234 @, o' -dihydro-3, 5, 3’ -trihydroxy-4' -methoxy-5' -isopentenyl- [27]
stilbene

(R 5 H IR SR VE BT T iR A0S, 3T otk — 4
RABEIE . B H W AELRZS . Bk HH A S5 S
(2 R, R H e R SR R T, HCBE A R
AWAEEE, P, S SR R A, 2
i H R R, NS R B i — o B,
Xt H e 2 B0 9 T 40 M AT 5t D figp R HG
BRI SR R R AL Al AT OB 5 1]
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