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Research progress on chemical constituents and
pharmacological activities of Ilex cornuta

SONG Yu', JI Li-lian', LIU Yan-li>* , WANG Tao-yun'"

' School of Chemistry and Life Sciences, Suzhou University of Science and Technology, Suzhou 215009, China;
*College of Pharmaceutical Sciences, Soochow University, Suzhou 215127, China

Abstract: Ilex cornuta is an evergreen shrub or dungarung of genus Ilex in Aquifoliaceae family. It is one of the traditional
Chinese medicines in China. The leaves of I. cornuta are often used as the source of “Kudingcha” by Yao ethnic group. The
chemical constituents of I. cornuta are the basis of its pharmacological activity. It mainly includes triterpenoidal saponins, fla-
vonoids, polyphenols, alkaloids and volatile oils. A total of 278 monomer components have been identified in the past ten
years. Modern pharmacological studies have shown that I. cornuta has antioxidant, antibacterial, anti-inflammatory, anti-
tumor activities, and so on. This research summarized the reports on the chemical constituents, extraction and detection meth-
ods, pharmacological activities and mechanisms of action of I. cornuta at home and abroad in the past ten years. Drawbacks of
current researches and development directions were also discussed, aiming to provide reference for further research and appli-
cation of 1. cornuta.
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Table 1 Chemical constituents in I. cornuta
e ETRe oy /B R AL 275 SR
Category No. Compound name Plant part Ref.
Tri;p-ffﬁizimns 1 MBI B T Tlexside 1 it 9
2 Ilexcornutoside A - 9
3 Tlexcornutoside B - 9
4 Ilexcornutoside C i 9
5 Ilexcornutoside D - 9
6 Ilexcornutoside E I 9
7 Tlexcornutoside F I 9
8 Pomolic acid 28-0-8-D-glucopyranoside - 9
9 it 1 Ziyuglycosides 11 I 9
10 36-0-L a-L-Arabinopyranosyl-(1-52) -B-D-glucuronopyranosyl ]-19a " 0
-hydroxyurs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester
11 Ilexpublesnin Q H 9
12 %% Uvaol i 9,10
13 P B Lupeol = 9,10
14 RESLMR Ursolic acid ENUE 9,10
15 HE R Texside 11 ENi 9
16 Hi e 1 Ziyuglycosides 1 ENiE 9
17 YRR -28-0-B-D-#5 A B tF Potentic acid-28-0-8-D-glucoside I 10
18 KAF2FHH Pedunculoside i 10
19 303 ) i3 5 30-Oxolupeol I 10
20 2a,3B-Dihydroxy-11la, 12a-epoxy-24-nor-urs4 (23 ) ,20(30) -dien-28 , 138-olide i 11

28-0-B-D-Glucopyranosyl-19a-hydroxy-urs-12-en-28-oic acid 38-0-
21 {6'-0-n-butyl-[ a-L-arabinopyranosyl-(1-—2) -8-D-glucuronopyranosyl ] | - - 11

19a-hydroxyurs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester

3B-0-[ B-D-Glucopyranosyl-(1—2 ) -a-L-arabinopyranosyl | -

2 19a-hydroxy-olean-12-en-28-oic acid "t i

23 Ulmoidol - 11

24 Tlelatifol - 11

25 38-0-[ a—L—Arabinopyranos.yl—( 1.~>2 ) -B-D-glucuronopyranosyl ] - i 1
19a-hydroxyurs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester

26 Latifoloside L - 11

27 3-0-Acetyl-akebia saponin D i 1
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GES ETRe lac /B4 FERRFRAL 27 30k
Category No. Compound name Plant part Ref.
=iHEEAr 3B-0-[ B-D-Glucopyranosyl-(1-—2 ) -a-L-arabinopyranosyl | -19a-hydroxy-
28 . . - 11
Triterpenoid saponins olean-12-en-28-oic acid 28-0-B-D-glucopyranosyl ester
29 Asperosaponin A - 11
30 1-0-( E) -Caffeoyl-B-D-glucopyranose - 11
31 19a-#2 35 F5 2 -28-0-B-D-M IR 7 2 Bt 28-0-8-D-Glucopyranosyl pomolic acid bics 12
32 YA S Pomolic acid biis 12
33 23-BRIL-PARR-3B8-0-a-L-ME i BT R A4 38-0-a-L-Arabinopyranosyl rotundic acid i 12
19 a-$3 FE-FF IR -3 8-0-a-L- L il B A1 4 228 -0-8-D-
34 NHk WRg 5 25 4 17 38-[ a-L-Arabinopyranosyl ) oxy | - i 12
19a-hydroxyolean-12-en-28-oic acid 28-8-D-glucopyranosyl ester
35 23-$2 3P B3 GBE Lup-20(29) -en-33,23-diol R 12
36 PS84V a IE THS Chikusetsusaponin IV a butyl ester R 12
+ IR IR-36-0-B-D-W Wi AT BIOERR 1 " -
Oleanolic acid-3-0-(6'-0-methyl) -8-D-glucuronopyranoside
FRHCRIR-3B-0-1 a-L-ME M BT A2E (1-2) 1-8-D-Mt g 3
38 ZR BEE R FH R 3-0-[ ( a-L-Arabinopyranosyl ) - R 12
(1—-2) ]-B-D-glucuronopyranosyl-( 6'-0-methyl-ester) -olean-12-ene-28-olic acid
39 B RHEHA Siaresinolic acid b3} 12
40 FFECR R Oleanolic acid i 12
41 33,23-Dihydroxy-20a( H ) -urs-12-en-28-oic acid R 13
42 38,19«,23-Trihydroxy-20a( H) -urs-12-en-28-oic acid 3B-0-a-L-arabinopyranoside R 13
43 38,19a-Dihydroxy-20a-urs-12-en-28-oic acid AR 13
4 38,19a-Dihydroxy-20a-urs12-en-28-oic acid 38-0-a-L-arabinopyranoside bics 13
45 Oleanolic acid 38-0-a-L-arabinopyranosyl-(1—2) - i 14
B-D-glucuronopyranoside-6-0-butyl ester
46 Gouguside 1 b} 14
47 Gouguside 7 1R 14
48 Oleanolic acid 38-0-[ a-L-arabinopyranosyl-(1—2) -8-D- W 14
glucuronopyranoside-6-0-butyl ester ] -28-0-8-D-glucopyranoside
49 19a-Hydroxy oleanolic acid 38-0-B-D-glucuronopyranoside-6-0-methyl ester bicd 14
50 19a-Hydroxy urs-12-en-28-oic acid 38-0-a-L-arabinopyranosyl- " 14
(152) 4B-D-glucuronopyranoside-6-0-methyl ester
51 Oleanolic acid 3B-0-B-D-glucuronopyranoside-6-0-methyl ester Jis! 14
52 19a, 23-Dihydroxy urs-12-en-28-oic acid 38-0-a-L-arabinopyranoside Jics 14
53 19a-Hydroxyurs-12-en-28-oic acid 38-0-B-D-glucuronopyranoside R 15
54 19a-Hydroxyurs-12-en-28-oic acid 3B-0-B-D-glucuronopyranoside-6-0-ethyl ester Jics 15
55 19a-Hydroxyurs-12-en-28-oic acid 38-0-a-L-arabinopyranosyl- " 1s
(152) 4B-D-glucuronopyranoside
56 3B-0-[ a-L-Arabinopyranosyl-(1—2 ) -B-D-glucuronopyranosyl | -19a-hydroxyurs- i Is
12-en-280ic acid 28-0-B-D-glucopyranosyl ester
57 33-0-[ a-L-Arabinopyranosyl-(1—2 ) -8-D-glucuronopyranoside-6-0-methyl ester ] - W 15
19a-hydroxyurs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester
58 19a-Hydroxyurs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester R 15
59 19a-Hydroxyurs-12-en-28-oic acid 33-0-B-D-glucuronopyranoside-6-0-methyl ester Gis) 15

60 3B3-0-B-D-Glucopyranosyl-19a-hydroxyurs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester Jirs 15
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2:5% 1( Continued Tab. 1)

GES ETRe &P K ity S5 27 30k
Category No. Compound name Plant part Ref.
=R 3B-0-a-D-Xylopyranosyl-(1—3) -a-L-2-0-acetylarabinopyranosyl
Triterpenoid saponins 61 (1-52) B-D-glucopyranosyl- i 16

23-hydroxyl-20a( H ) -urs-12-en-28-oic acid 28-0-B-D-glucopyranosyl ester
3B-0-a-D-Xylopyranosly-( 1—3 ) -a-L-2-0-acetylarabinopyranosyl-

62 (1—-2) -B-dglucopyranosyl-19¢«, R 16
23-dihydroxyl-20a( H) -urs-12-en-28-oic acid 28-0-8-D-glucopyranosyl ester
63 23-F2 5L I MERR 23-Hydroxy betulinic R 16
64 Lup-20(29) -en-28-0l-33-caffeate Gis) 16
65 2a,3B-Dihydroxy-24-nor-urs-(23) ,11-dien-28 ,138-olide bics 16
66 3-0-trans-Caffeoyl betulinic acid R 16
67 o — FHNEHE a-Amyrin 3 17
68 Ursane-12,19-diene-28-oic acid 3B3-0-B-D-glucuronopyranoside-6-0-methyl ester ES 18
69  3w,23a-Dihydroxy-olean 9(11) ,12-diene-28-oic acid 28-0-8-D-glucopyranosyl ester EN 18
70 3-0-B-D-Glucopyranosyl-( 1—4 ) -a-L-arabinopyranosyl-hederagenin . 18
28-0-B-D-glucopyranosyl-(1—6 ) -8-D-glucopyranosyl ester -
7 3B-0-B-D-Glucopyranosyl-(1—2 ) -a-L-arabino-pyranosyl-19a-hydroxy- oy 18
20«[ H]-urs-12-en-28-oic acid 28-0-B-D-glucopyranosyl ester -
72 38,19«,23-Trihydroxy-20 ( S) -urs-12-en-28-oic acid 38-0-a-L-arabinopyranoside £t 19
73 Cornutaside A = 19
74 3-0-a-L-2' —Acctoxyl-arfibintfpyranosyl—SB s 19a—dihydr(.)xy—20 (S)- o 19
urs-12-en-28-oic acid 28-0-B-D-glucopyranoside
75 (38,12B) -3-0-a-L-Arabinopyranosyl-12 ,19-dihydroxy-18 , gy 19
19-secours-13 (18 ) -ene-28 ,21-lactone
76 (38,128) -3-[ B-D-Glucopyranosyl-(1—2 ) -a-L-arabinopyranosyl ] -12- o 19
hydroxy-19-oxo0-18 ,19-secours-13 ( 18 ) -en-28 ,21 -lactone
77 Mateside = 19
78 Brevicuspisaponin 3 iy 19
79 Bifinoside A £t 19
80 33-Hydroxy-24-nor-urs4 (23 ) ,12-dien-28-oic acid =t 19
81 20-Epi-urs-12,18-dien-28-oic acid 38-0-a-L-arabinopyranoside =t 20
82 20-Epi-urs-12,18-dien-28-oic acid 20-0-acetyl-3B8-0-a-L-arabinopyranoside Yy 20
83 20-Epi-urs-12,18-dien-28-oic acid 38-0-8-D-glucuronopyranoside-6-O-methyl ester 2t 20
84 38,23 -Dihydroxy-20-epi-urs-12 ,18-dien-28-oic acid = 20
85 23-Hydroxy-20-epi-urs-12 ,18-dien-28-oic acid 38-0-a-L-arabinopyranoside EY 20
86 23-Hydroxy-20-epi-urs-12 ,18-dien-28-oic acid 38-0-B8-D-glucuronic acid £t 20
& e cunomurannide -0 wier. o %
88 3B-Hydroxy-20a( H) -urs-12,18-dien-28-oic acid 2t 20
89 38-0-a-L-Arabinopyranosyl-20a( H) -urs-12 ,18-dien-28-oic acid 28-0-8-D-glucopyranoside ~ Z£0- 20
90 23-Hydroxyurs-12,18-dien-28-oic acid 38-0-a-L-arabinopyranoside =t 21
91 23-Hydroxyurs-12,18-dien-28-oic acid 38-0-B-D-glucuronopyranoside-6-0O-methyl ester £t 21
92 Urs-12,18-dien-28-oic acid 38-0-8-D-glucuronopyranoside-6-0-methyl ester =t 21
93 3B-Hydroxy-urs-2 ,18-dien-28-oic acid ( Randialic acid B) =t 21
94 243-Hydroxylupenone Znt 22
95 3B-Hydroxy-lup-20(29) -en-24-al znt 22
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GES Hs lac /B4 FERRFRAL S5 30k
Category No. Compound name Plant part Ref.
=R 96 28-Formyloxy - 3p-hydroxy-urs-12-ene Es 22
Triterpenoid saponins 28-Formyloxy-3B-acetoxy-urs-12-ene =0t 2
98 2.3 A WERE Lupeol acetate e 22
99 Lupenyl formate 2t 22
100 3-0-Acetylbetulin £ 22
101 Lup-20(29) -en-38,24-diol ey 22
102 3B-Hydroxy-lup-20(29) -en-30-al £ 22
103 38-Hydroxy-20-0x0-30-norlupane =0t 2
104 Betulone =Sy 22
105 a- TR IR BRI RS - Amyrin palmitate =t 22
106 B-BXNR TR A A HE B-Amyrin palmitate s 22
107 a-L WM ARBENE a-Amyrin acetate 2t 22
108 11-Oxo-q-amyrin palmitate Xt 22
109 11-Oxo-B-amyrin palmitate 0 2
110 -7 G 11-Oxo-a-amyrin =t 2
111 B-F M NS EREE 11-Oxo-B-amyrin = 22
112 38,28-Dihydroxy-ole-12-ene =it 2
113 38,28-Dihydroxy-urs-12-ene =0t 2
114 38-Acetoxy-28-hydroxy-ole-2-ene 0} 2
115 3B-Acetoxy-28-hydroxy-urs-12-ene £t 22
116 3B-Acetoxy-13 (28 ) -epoxy-ole-11-ene =t 2
117 38-Hydroxy-13 (28 ) -epoxy-urs-11-ene =0t 2
118 3B3-Hydroxy-11a-methoxy-urs-12-ene =t 22
119 28-Nor-urs-12-ene-383,178-diol £ 22
120 17B-Formyloxy-28-nor-urs-12-en-33-ol ey 22
Fﬁ/ﬁszde 121 ik H 2 3B AIHEF Quercetin 3-glucoside i "
122 itz Z-3-0-8-D-Mk i A BE (1—-2) -B-D-ME IR #j Z5 B Quercetin 3-0-sambubioside - 11
123 Quercetin 38-O-xylopyranosyl-( 12 ) -0-B-xylopyranoside i 1
124 Kaempferol 3-0-B-D-xylopyranosyl (12 ) -B-D-glucopyranoside nf 11
125 7T Rutinum 2% 17
126 DA Wogonoside =% 17
127 5, 2-— 36, 7, 8, 3'-PUI IR 5,2 -Dihydroxy-6,7,8 3 -tetramethoxyflavone 2% 17
128 Menisdaurin = 17
129 Wit 12 Quercetin 2 17
130 Quercetin 3-0-8-D-glucopyranosyl-(1—2 ) -a-L-arabinopyranoside - 23
131 42286 Hyperin - 23
132 Kaempferol-3-0--D-glucopyranosyl-( 12 ) -a-L-arabinopyranoside i 23
133 S ZEZ [sorhamnetin I 23
54 S5t 3-0-B- D AT AT " ”

Isorharmetin-3-0-8-D-glucopyranoside
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ks i’ AR/ A S TR AR AL S7 3R
Category No. Compound name Plant part Ref.
T 135 3 K E 4 3’ -Methoxydaidzin H 23
Flavonoids X X
136 | T24R A 2% Formononetin - 23
137 1125 Kaempferol - 23
138 8 2 3T " "
Quercetin 3-0-8-D-glucopyranosyl-(1—6 ) -B8-D-glucopyranoside
139 Isorharmetin-3-0-8-D-galactopyranoside - 24
140 Isorhamnetin 3-0-8-D-glucopyranosyl-(1—6 ) -B-D-glucopyranoside e 24
141 T & Syringaldehyde 2% 25
142 BT Schaftoside 2% 25
K
A 143 WE TR Ethyl gallate 2% 25
Polyphenols
144 A JF T Dihydrosyringenin 3 25
/}:%st 145 EAL/NEERK Oxyberberine B3 26
Alkaloids
146 JNEETR, Berberine 2= 26
147 W Z Palmatine = 26
148 25K, Jatrorrhizine 2% 26
ﬁk{mﬁ 149 1E+-tE%% Heptadecane I 27
Volatile oils
150 (Z)-8-H3-2-2845% (Z)-8-Methyl-2-Decene I 27
151 (E)-3-1DUtids (E)-3-Tetradecene I 27
152 3,7- W 15744 3 ,7-Dimethyl-1-octene H 27
153 1-+Pusisss 1-Tetradecene I 27
154 4-H Fe-1-+— M5 4-Methyl-1-undecene H 27
155 1-+ T4 1-Pentadecene H 27
156 1-+-E#4 1-Heptadecene - 27
157 NAMELD i Pseudoionone - 27
158 a- 2Bl a-Tonone H 27
159 F - EE N Dihydropseudoionone H 27
160 B-4% LTI 4E, B-Tonone epoxide i 27
161 1] Hexahydrofarnesyl acetone IH 27
162 2,6 ,11-=HF+ ¢ 2,6, 11-Trimethyldodecane H 27
163 4-H -+ F ke 4-Methyl pentadecane I 27
164 WAk Pristane I 27
165 2,6,10-=H H+FH ki 2,6,10-Trimethylpentadecane H 27
166 1E 1+ PU%E Tetradecane H 27
167 1E+/\4E Octadecane s 27
168 1E+ Ukt Nonadecane H 27
169 1E+ Fi 4% Pentadecane - 27
170 1E+ 758t Hexadecane I 27
171 H%E Phytane H 27
172 (E)2-T-4#1 (E)-2-Nonenal - 27

173 1EZ4 % Decanal I 27
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GES Hs lac /B4 FERRFRAL 275 K

Category No. Compound name Plant part Ref.
R Mk 174 F-% Nonanal - 27
Volaile oils 175 U Hexanal i 27
176 SERE Octanal H- 27
177 TFf# Nonanoic acid IH 27
178 AR TR Dihydroactinidiolide - 27
179 A2~ iR 5% T Diisobutyl phthalate i 27
180 F5REEE Linalool I 27
181 FAAR NN Cedrol I 28
182 - —J¢ Docosane I 28
183 1 PUkE Tetracosane I 28
184 - HJ5E Pentacosane I 28
185 754 Hexacosane I 28
186 ~}-£4 Heptacosane - 28
187 a-1EJe M a-Famesene It 28
188 1E_— 5% Eicosane I 28
189 1E = Jufe Nonacosane i 28
190 1F =-1+%% Triacontane i 28
191 FjiEmE —J ( +)-Dipentene s 28
192 1-+/\Ufs 1-Octadecene I 28
193 (E)-5-— 14 (E)-5-Dodecene H 28
194 1-+Jui 1-Nonadecene - 28
195 X 9-—~4 =H cis-9-Tricene i 28
196 754 Cerotene I 28
197 (=) BHEFH (-)-B-Elemene i 28
198 1,2-2X " ff Catechol I 28
199 [A) 25 [ Resorcinol I 28
200 2,6- T X % Butylated hydroxytoluene i 28
201 THAAEE Manoyl oxide it 28
202 M- cis-3-Hexen-1-ol H 28
203 3-C 4Fi-1-f% trans-3-Hexen-1-ol H 28
204 -2 45 -1 - cis-2-Hexene-1-ol - 28
205 2-7,3&-1-CL 5 2-Ethyl-1-hexanol - 28
206 FIHERERS B-Amyrin i 28
207 FiHlEE Cineole I 28
208 B B-Eudesmol i 28
209 L Cyclohexanone - 28
210 545 Lupenone i 28
211 R HIE Benzaldehyde IH 28
212 -9~ /\BRATE Z-9-Octadecenal I 28
213 Z% Naphthalene - 28
214 2,3,4 44,5 ,6-Hexahydro-1 ,4a-dimethyl-7-( 1 -methylethyl ) -naphthalene - 28

215 1,6-Dimethyl-4-( 1-methylethyl ) -naphthalene - 28
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ks s &Y 25k TR AR AL S7 3R

Category No. Compound name Plant part Ref.

¥Rk 216 kR Caffeine : 28

Volatile oils 217 /AL B2 Taraxasterol i 28

218 KKAEHEZ E Vitamin E i 28

219 R4 Phytol n: 28

220 F1# ) Squalene I 28

221 -7 ¥ 1-Caryophyllene - 28

222 B AL A 14 Caryophyllene oxide - 28

223 FFRREE Erucylamide nt- 28

224 K% F g Methyl salicylate I 28

225 -2 R -3-CL UG cis-3-Hexenyl caproate s 28

226 FER R £ 1 Ethyl palmitate I 28

227 VR T Ethyl linoleate s 28

228 R 2.1 Ethyl oleate - 28

229 THHRTA T Ethyl stearate i 28

230 FEHR 2 iR Methyl palmitate - 28

231 i WL (18,25,4R) -(-) -, a-Dimethyl-1-vinyl-o-menth-8 -ene4-methanol it 28

232 1ECEE 1-Hexanol ik 29

233 a-FA il Terpilene it 29

234 y-itfi s y-Terpinene pid 29

235 6-Methyl-tridecane iz 29

236 3-3E (BERERE) 1-Octen-3-0l( Mushroom alcohol ) * 29

237 cis-B-Terpineol yig 29

238 2 2 Phenylethyl alcohol * 29

239 (=) 4= {4 1 14 -Terpineol big 29

240 a-FAHEE a-Terpineol yia 29

241 (Z)-2,6-Dimethyl-2 , 7-octadiene-1 ,6-diol yia 29

242 2,6-Dimethyl-2 ,7-octadiene-1 ,6-diol bia 29

243 Xof F 5L 2.1 4-Methoxyphenethyl alcohol yia 29

244 2 JE W Famesyl alcohol yia 29

245 A S HFE 2,1 2-Aminoacetophenone yia 29

246 Lilac aldehyde A yig 29

247 Lilac aldehyde B i 29

248 cis-Linalol oxide iz 29

249 AL IS HEEE Linalool oxide yid 29

250 2,6-—H3t-1,4-2 1 m-Xylohydroquinone i3 29

251 B "R — T BE Dibutyl phthalate it 29

LS 252 8 N Daucosterol IH 10
Sterols

253 B-43 58 B-Sitosterol - 10

254 3-0-B-D-Xyl-B-sitosterol s 16

255 B-Sitosterol-3-0-6'-palmitoyl-B3-D-glucopyranoside R 16
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ks i’ &Y 25k TR AR AL E= BTN
Category No. Compound name Plant part Ref.
2% Ethers 256 K Z I Physcion I 10
fe2 Esters 257 3B-F2 K- -11-45-138(28 ) - N i 3B8-Hydroxy-usso-11-en-138(28) -lactone M- 10
ARPRSE . 258 23 )52 Chlorogenic acid IH- 11
Phenylpropa-noids
259 [agt )RR Cryptochlorogenic acid - 11
260 SFEkJE R B 3 ,4-Dicaffeoylquinic acid 2% 25
TN
*EE‘%;@ 261 A 22H 0 Arctigenin 2% 25
Lignans
262 AJFZ Lignin = 25
&S e — . .
K 263 2,6- B & Hk-1 ,4-2K 2 ,6-Dimethoxy-1 ,4-benzoquinone b} 16
Quinones
fi mﬂ&jﬁ 264 T &R Syringic acid bics 16
Organic acids
265 12,13 ,15-Trihydroxyl octadecenoic acid R 16
266 WMERR Caffeic acid i} 16
267 XTI IR p-Hydroxybenzoic acid I 24
268 J& JLZ5Ti& Protocatechuic acid i 24
269 R Vanillic acid I 24
270 3,4,5-=MnME®E4s T82 3,4 ,5-Tricaffeoylquinic acid 2= 25
271 4,5-0- " MMERE 3L ZE TER B 5 4 ,5-Di-O-caffeoylquinic acid methyl ester S 25
272 3,4-0-_WMERE L ZS TR S 3 ,4-Di-O-caffeoylquinic acid methyl ester -3 25
273 3,5-0-_MiMERE LSS 72 [P g 3 ,5-Di-0-caffeoylquinic acid methyl ester B3 25
274 3,4,5-=mHERYZs T B2 R 3,4 ,5-Tri-O-caffeoylquinic acid methyl ester ES 25
HoAth 2 275 (2R,38,4S) 4-(4-Hydroxy-3-methoxybenzyl ) -2-( 5-hydroxy-3- - 10
Other methoxyphenyl ) -3-hydroxymethyl-tetrahydrofuran-3-ol
276 1-O-Vanillic acid-6-(3"",5"'-dimethoxygallate ) -8-D-glucopyranoside ES 25
277  ( +)-(7S,8S)-3,5-Dimethoxy-4-hydroxyphenylpropanetriol-8-0-8-D-glucopyranoside S 25
278 £ HEF Lithospermoside 2% 25

32

40 67

1 FE-FEREFHERLEGWEN

Fig. 1 Structures of main triterpenoids and saponins
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Fig. 2 Structures of main flavonoids
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Fig. 3 Structures of main polyphenols
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Fig. 4  Structures of main alkaloids compounds
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Fig. 5 Structures of main volatile oil compounds
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R PR A 35 1% 20 M B 1, A B I R 25 10 O F
AT QIR R [ O R IREE, A
HE A Y, A B — M 22 4 BROR HL T Fp2k
(9 RARA 25, TR R i 1 Bk e 7 %
P R RIS T I, O TR R =
Mo B AR, LA A B rp I 4 32 BT M 0 B
U IF RN WETEE TS R OO AR i
Rl 77 12 o
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2.1 =HEEEEBSRRIZEREMNA X

RESR R AR B M-S By h—Fh B 22 =il At
w1, BAAERGUNE IR FEEARN . e
% S N R AT T — RIS, Lin 5%
Il 5 CO, JfRAE I (SFE-CO, ) , 76 27. 1 MPa,
50 °C.0.09 mL/min fyfaf 5 U B 25 1 200 2]
iy i A RRSR IR , AT AR 0. 211% , 1% 07 15 BE
D RESRIR AR, SR T ¥R RE R IR A A4 A
e, FLJRUR R RE R A1 i P RS R 35 > ORAE R AR
SRPF RN . 4R AR R W] R A R T 4R
BB 77 A B 1 I, 4 O R R R 7 Ak B e
fii gt Li 0 BB 16 R R 75% LR, AE
50 CR#FAS fE L 1S min, fizJo B =i 15 R A8 18
3.61% Zifv  AERLIRBTTE T, B 9E B R0 S
FARBURSS &, RS 1A B PP A =i R
Zhao %57 SR FH A - B B ) 2K O, 454 R
[ Box-Benhnken rfv.0 41 G180 B HIL AL 2
AR 2, A B4 $E U 1] 2 180 s DAy
100 W J&EFHE 30 mL: 1 g, ZEEIARFR 2041 80% B, #4)
BRI R AL 3.739 3% . MAAKRE  HE
MR AR R T A SR AR TR
A B i, O HLH S RO AR 45 G i BRRICR
LT A HLE R B S5 & o TER KRBT,
A LR S -0 ML R R IO 45 5 IR R I
AT 25, IR IBCE R A5 36

T =5 B RAL B W & N E AT b F e
SR HIR S 2 A R A T IR R Ok B
BAER A B O S)  RITBR AL S EE XA
Wy o5 (053 B SCR I AN BRA . B AR R, A
FENTER TR @I AR . Wang % R A
SEREBOAR SO WO (385 7% (RP-HPLC) & BUAR B i
F AR B v ) BRI AE S5 ~ 550 wg/mL Ji [l A
AR AL R . T = 4R B, Wang 457 ) Sr
HPLC [a] i 0 5 4] 1 - rp A 46 35 L 27 -p-cou-
maroyloxy ursolic acid | 38-hydroxyurs-11-en-28 , 1383-
olide 155 % W (A E 0 75 1%, G R A BLIX 4 Fif =
WS 2R A4 e 54.4 ~1 740 47.2 ~755.2 45.2 ~
867.84 31.2 ~998. 4 pg/ml i [ N 2 AU 1Y 2%
PR o OIEEOR A B RCR R A R =
B d D R A S A (HR S PR RE B2,
PAE R (il ik 5 HAL 2 P BA EVERE A9 0 B 3¢
ARBEATHA , Ik 5 B 4, X 58 ek 1T (@
TEEAATERYBRIE . X A B R 2R S & R )

M BTG R T — A A Dl | T A
FE PRGSO B A Fim S BRI
T AT — 3k o Zhou %51 15 548 nm 4b
ARF ) A R S R B 7 FE Y = 0. 018X +
0.096 1(R* =0.999 1), Jyti & ¥ I i T % A1 F Al
iR R P AL T SRR
2.2 BRMEESBHNIZERENTE

SR AR - B Fh T2 LK
FRIVRZENR Vo T U 70 28 A 7 4 e i R 1,
HA e i 55 7 M R PRI . Wei 260770 LT
73 M A OB A (HS-SPME ) 48 UM B I (10 2 2%
MY, 2w 32 MEA W, SRR 91.3% , 1k
RSy FEBONMIER (19.64% ), Wang %5 )\ SFE-
CO, FEE M B 4 A S e 1 T 47 D Esr, 5
SVEEY 82.32% , Horb i i e 1 2 T A O S I [
B MK 28 R P U ¥ R i b 28 e i T 15 4>
BT 5 R 78.91% |, i f e 1 AL 4 B-FiE
Pt F T DA R, BV > S50 JRURE ] A g g R
SR FHAS [ B 5 0 B B 23, BT A5 18 43t R A A
A, B A1) B S W AR A —FF , $HE 00 H R R 2
P BRI B S S b AN ] S EOAS [ Sk
HH AR B AR R 25 5. Wed 281 gk
WA A B AL A ATy, R T HS-SPME 47 K
K AR S-S A, RS 8 38 AN gy, o
(1) 78.0% , Hor F2 % 1 43 M HEFA (16.5% ) o FI AT,
FB A R IR 1 T2 OB A A i, O B Ak T
I B, 75 Je S bt 58 AT 0 GaA B4 i BRI
A ) AR (25 R AR HEAT BRI, N X #E T 2
AT IR
2.3 EMEBRSENIERBNFS

B P UL AN BRI AR G A, 2 H R
i E it BT 14 P T o ik IR B A 17 15 PR
REFRAG iR, SR, H A7 Bt — 2B MRS i 2 A
AL A 1, LA B B A A 3R Li 25 R
Lo (3%) IEABET TS B 15 - r i 26 T i e B B S
i CTEARF L 90% R 10 mL: 1 g, 48 AT
8] 50 min S HEH 2 R, FEIL A5 T RO B8
BT830 0. 183% . 7 4b, Li % R B 12 1%
B 75% B, B4R H 60 min , 7 M 5% 12 F $2 H
JTAS A B RN 1. 083% , AT L& PR, 305 2,
2 T AEE K 7 1) B S5 4 28 R S P B
B P55 TR AR AT FE i A] X A A AR itk A 7 i —
ARAL, AR LG GBS Do G IR AR, Ak, i
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S8 N DU T PR ZA B AF I JH A 350 07 1 G BT I 5 o
VLo S

B T OLAb BB f 2 T2, BF9E N iR B
TEX A B i R AT A BT R T A TR 2K
AL B AT o I, W B 28 RIS AR AL R 55,
H A SR G & = e 2R 2 Cog
ek, Li % R Co B (4.6 mm x 250 mm, 5
o ) A5 B AN [ A B2 B i e 3R Lty il oy
0.34 ~3.4 ng(R*=0.999 9) ,Nie 2 LT Phe-
nomenex Cg (4.6 mm x 250 mm,5 pwm) &7 ) 5 i
PRI AR AR R I Tk, R AR 2. 96 ~ 118. 4
peg/mL B N2tk O R R AF. DAL 5 X 57 DA
B2 A G PR AR bR O B AR o A 1
A G FURAE APEA R A2, 76 & e 1y 7
BRI B R R R BT A DU S5 A — 350k, el
3 HIEFEH

M BB bR A ERAL IR I Th S A S 2R E W, F
& A B LA T T B B ) A ol 24 R
=il A AL A Y AT B B UM B SRR
B2 A A W nl DAL A 1 22 W 259 i AE BT
i YU PUNE I RS PR s 55 7 T R A G AR
FIY o SEAE R, R 22 0F 58 4 X M B 4 U TR A5
7, ORI EA PR PR oA I BRI
MR BB O A PR HUMPIE 5 2 RS E X
ARG PR L 04 B B8 R Gl
3.1 mEEA

PR A () — AT B2 B M W oE R B A
BRI A P K LR AR KA I ER . BT
ST 0, W BE R 1 mg/mL (R4 B 4% 3R (2
TSI FEIU R A €07 A BR DA A L ZE AT B A
KIGHFT A4 TR, A B i % 40 1 Pl A 3
& 8 ~26 mm , 2R S A B B ARV 2 7 ~ 21
mm " E T P A R/ 0 M 2 T R I
Py 30 TR ORI S TR 2R R SR Y . T AE
PRZR LR AR SR B B 58 N BR FH A J e E h
10 mg/mL i) 25 A IR 4R 4 , it i 42 ey m]
DA K e e T 1 SR S TR L S R AR B0
DL T REAL 2 TR LA B /N2 AR TR A A A, L et
K FE AR B 0 400 1 23R i, 3K 100% , 25003500
J 4 4.616 mg/mL"" | py i T LA B M 25 041 B
YR o B A L I RIAE . SR, e —
SERFFSE e A B I o B Ak X 4 B €0 2 R A

RIGHFFT 3ASOAT B1 R AR ¢ Al B e T - A kil 4
FIM 3 T BE SRR B SE 06 26 1F R DT 1 B AR
TR A O AH AR A A ek — 2B 5%

WIS E AN TR ARV T #3230 i i AL
P K SR S M R TE 35 C T LR R
7% 24 h J5 , 3887 B LR AT DALER 3] SR bR A
BE Jy RIS R A% TR R TR A , MU SR A5 R , 2534k,
240 0 A A A B K IR LB R o TR
PRI B B AR T AT BB BT HO6 32 X T 1Y) 20 e
KA MR ELAT SRR L, DT 40 B 2, L 3
FEY) AL ) 5 A0tk 2 1T 5 e B A A K B Y
R A PR AT, KB SCR . 1A,
By R O M TR AR 0 A 4550 W] RE 5 LR T 4 e
(B P A BEAR A O, LLandp il T p B ATP [l %) 3
PR B R i A O T (-6
T ot 0l ) B3 PR A LR, o6 T R BU Y
VRIS TR B, 76 fa et ot b 5E
AT DA 3E o I TR AR A i e AR M R
I TR 5 1 A O R i — AR AN TR LI
3.2 mREA

H il DR e NS b 4% T B2
R T B AR RS 0, AR 23 AR LR R AR
AEYITEERI T, 3K A LN TR H IR AEARE,
HA Z R E s vk, s A Pri m v o Mg
PUA FLENENE B3 SR = RN B R 2 B, an A i
25 P RE SRR RN B 2 RE S B I AR 2 M55 S04 /)N
BUEL W2 i RAW 264. 7 B9 NO Azl A i s,
E Wi b iNOS JEAEf 1 5 5 3 R Ik 15 2 A —
FALEAEE, TS INOS () NO HA iz 8
PEFER, 77 A2 1 NO 225 K 2 Rh 4, X e g
AP Re B E N NO (194 s RI AT I8 5] 1 3
IR BOR , AR B 2552 HUY) T AR St 48 571 1) ok
Wz —o YHM) T QRS (ILE ) fi4b 2 H 5
B, AT — AL A S B R G -2 SR
IRREAR, T30 NO FIFTSI AR 2 E2 (PGE2) 357D,
12 98 240 M PR 11 248 B A 326 (1L-6) 1 i 4 A
R-1B(IL-1B) Wy 43 W6 B, I L 41 B A7 5 94 755 38
il (ERK) B ALt A7 TR 46> (LIET 6) i 41
I3 B A AR 90% BRI, K LY iso-
bonein . bonducellin . cassipourol T] LA~ [6] F2 & Hh yk, />
HHE NO B, NI B A HUE S8R IER . X 4B
T ILE HABRIEN, HIHPTRAEH I & #5% 8
118/ NO PGE2 \IL-6 Fl IL-18 (774 34 ERK
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PR A EAT RS, DRI Af) 5 i B o T /R e 2k
FIBIRUER, I B2 iR B IR A R, ARG
PR, AR T A0 B 2, A I B A 2 5
fHo

HyE BT R PR RIALHIER T 5 — AL R 5 i FF

RAW 264.7

A2 AR R A K F LA & ERK B3R5 A Gk
A, 80T BE -5 A0 4% P F kB (nuclear factor kappa-B,
NE-kB) B35 A6 A0 P AR = >
W% 2 U PPAR-y B syl bk ™) 54 56, AR 58
BATAIRE L HE BT AT 9 — 2D AR R

6 MIBEBIIAE

Fig. 6  Anti-inflammatory mechanism of I. cornuta
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SELO G ML AR T B 2 R 4 4 0, -+ (DPPH - Al
- OH BR300 1 B 43 5] 4 0. 362 0. 488 1 0. 128
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AL 2 R 22 e 1 ) B ORI A ok
PERT, X 2624 o8 8 PEREE AR AN RSO, AR IR
AL RN 224 T ICAE AT LUAE A 52 i k£ 1)
[Fi) s 38 B Pl T IOR g LA I 2= A 24 v, s m]
DN RN ik e SR N =Y e S (R = g i
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JEAN AL 1 TR 55 R AL 5 A SR 2 A& (NLR) {55 1
O A MR R B A A A R
T PPAR y il Plinl (3% F&AIX HSL 98 /K1
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Fig. 7 Protective mechanism of TSIC on H,0,-induced cardiomyocyte injury
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