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[Abstract] Propolis is a traditional Chinese medicine with the functions of tonifying deficiency, eliminating turbid,
treating consumptive thirst, removing toxin, alleviating edema, astriction, and promoting granulation. Propolis is rich in
chemical constituents. Up to now, more than 400 chemical constituents including flavonoids, phenolic acids, terpenoids,
sugars, amino acids, aliphatics, trace elements, and vitamins have been isolated and identified from Propolis, among which
flavonoids, phenolic acids, and terpenoids are the main active components. Modern studies have demonstrated that Propolis
has anti-inflammatory, antimicrobial, antiviral, antioxidant, anti-Alzheimer’s disease, antitumor, blood sugar- and lipid-
lowering, hepatoprotective, neuroprotective, immunomodulatory, wound healing-promoting, and melanin production-
inhibiting activities. Propolis has been widely used in the clinical treatment of periodontitis, oral ulcers, hyperlipidemia,
Helicobacter pylori infection, skin burns, corns and other diseases. We reviewed the relevant research reports in recent 20
years and summarized the chemical constituents, pharmacological effects, and clinical application of Propolis, aiming to

provide reference for the further research, development, and utilization of Propolis.
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R1 BEPHERELEY

G a2 E=PCN
1 FrE# (apigenin) [13]
2 H#%# (chrysin) [13]
3 A% (tectochrysin) [14]
4 A WE (acacetin) [15]
5 AHRHEZE (luteolin) [16]
6 WIZE % (pectolinarigenin) [14]
7 6- RN MM H (6-cinnamylchrysin) [11]
8 Jedk (#) K (genkwanin) [17]
9 7S HHAA SR (hexamethoxy flavone) [18]
10 1M (kaempferol) [13]
11 1752 (kaempferide) [15]
12 AR (fisetin) [17]
13 Witz % (quercetin) [14]
14 il e ZZ-3-H it (quercetin-3-methyl ether) [19]
15 itz 2 -7-Hfi# (quercetin-7-methyl ether) [20]
16 Mit Kz 2 -3k (quercetin-3'-methyl ether) [19]
17 it iz 2 -3,3- " H it (quercetin-3,3"-dimethyl ether) [19]
18 it 7,3~ W fi# (quercetin-7,3-dimethyl ether) [19]
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19 Mtz %-3,7-—HI# (quercetin-3,7-dimethy! ether) [19]
20 iRz 3R-3,7,3- =l (quercetin-3,7,3-trimethyl ether) [19]
21 B RFEZE (galangin) [14]
22 FRZEE-3,7- "W Et (galangin-3,7-dimethyl ether) [19]
23 i R 23 -5-Hit (galangin-5-methyl ether) [19]
24 R ZE#HE-3-Hik (galangin-3-methyl ether) [14]
25 RZZ (izalpinin) [14]
26 At EE (alnusin) [20]
27 FRZE& (isorhamnetin) [14]
28 MZE# % (rhamnetin) [14]
29 AR (rthamnocitrin) [14]
30 5,7,4-=F33k-6,8- " ILT (5,7,4-trihydroxy-6,8-dimethoxy flavone) [21]
31 5,3 4= 3-6,7,8- = H H I (5,3',4"-trihydroxy-6,7,8-trimethoxy flavone) [21]
32 KIEHEZR (pilloin) [22]
33 5-FHk-47- WL (5-hydroxy-4',7-dimethoxy flavone) [15]
34 HEAB (betuletol) [23]
35 EHEE (ermanin) [20]
36 5,6,7- = F2Hk-3,4- " R EILH (5,6,7-trihydroxy-3,4-dihymethoxy flavone) [24]
37 JI#EE (acacetin) [15]
38 AFREZE 74-"FH# (luteolin-7,4’ -dimethyl ether) [12]
39 HINFE (vitexin) [25]
40 5,7,3"4-PUH S LB (5,7,3"4tetramethoxyflavone ) [26]
41 12 #H (izalpinin) [27]
42 5-H4HINZE (5-methoxy-kaempferide) [28]
43 3,7- WAL I A5 (3,7-dimethoxy kaempferol) [28]
44 KPAG T (cosmosiin) [29]
45 Witz % -3-0-4 i (quercetin-3-O-glucoside) [29]
46 FRAEER-3-0-ZFMT (isorhamnetin-3-O-rutinoside) [29]
47 itz % -3-0- % BHT (quercetin-3-O-rutinoside) [29]
48 Wit iz K -3-0-# Z BERE R (quercetin-3-O-glucuronide ) [29]
49 1125y -3-0-25F i (kaempferol-3-O-rutinoside ) [29]
50 it Kz R -3-0-Fl@HE 1T (quercetin-3-O-rhamnoside) [29]
51 AKBRE R -T-0-4% BT (luteolin 7-O-glucoside) [29]
52 M 2 -7-0-5 78 )2 45 (naringenin-7-rhamnoglucoside ) [29]
53 macarangin [30]
54 7T (rutin) [31]
55 prokinawan [32]
56 5-FRHE-7-H AR EE S B (5-hydroxyl-7-methoxy flavanore) [12]
57 KT A (solophenol A) [33]
58 5,7- 23 A LB (5,7-dihydroxy-3-methoxyflavanone ) [27]
59 At & (dihydroquercetin) [25]
60 JEE TR (garbanzol) [34]
61 3'4"5,7-DUFR L — S H#fd (3'4",5,7-tetrahydroxy flavanone) [12]
62 i1 f¢ % (naringenin) [35]
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63 F+MAE (pinocembrin) [17]
64 PAEZE (sakuranetin) [36]
65 SPEAEZR  (isosakuranetin) [36]
66 112% (alpinetin) [20]
67 JEMFAZE (pinobanksin) [20]
68 JIMFAE-3-Z el (pinobanksin-3-acetate) [20]
69 JEMANE-3-THRMAE (pinobanksin-3-butyrate) [17]
70 SIS R -3-CUIRAE (pinobanksin-3-hexnoate) [17]
71 S FAZR -3-H ¥ (pinobanksin-3-methyl ether) [17]
72 S FAZR-3-IKMREE (pinobanksin-3-pentanoate) [17]
73 JEMFAZE -3-NRER  (pinobanksin-3-propanoate ) [17]
74 SN EK-5-H it (pinobanksin-5-methyl ether) [25]
75 TAZAE (dihydrokaempferide) [23]
76 FHMHKE (aromadendrin) [37]
77 H#HM (liquiritigenin) [29]
78 11 % (hesperetin) [38]
79 5-F2H-7,4- " AL A EE (5-hydroxy-7,4-dimethoxy flavanone ) [15]
80 3'4",6- = F2Hk-7-H S A R (37,4",6-trihydroxy-7-methoxy flavanone) [39]
81 4'7- PRI S W (4',7-dihydroxy flavanone) [39]
82 34" 7- =3 T F M (3'4",7-trihydroxy flavanone) [39]
83 6,7,3" 423~ FEHE (6,7,3",4 " tetrahydroxy flavanone) [40]
84 7-F2 3 A #E (7-hydroxy flavanone) [41]
85 7-HAE R S B (7-methoxy flavanone ) [41]
86 5,7,4- =233 E I T H B (5,7,4' -trihydroxy-3' -methoxy flavanone ) [27]
87 (285)-5,7- 52 Fk-4 - AR F-8- 5 I M [(2S)-5,7-dihydroxy-4-methoxy-8-prenyl flavanone] [33]
88 (2R,3R)-3,5- - F2 H-7-H A 3 AU -3-(2- 1 2%) T'ER [(2R.3R)-3,5-dihydroxy-7-methoxyflavanone-3-(2-methyl)butyrate] [41]
89 5,7,3"4"-PU¥EHE-5"-C-FF 3 A B (5,7,3",4-tetrahydroxy-5"-C-geranyl flavanone ) [42]
90 5,7,3" 4 - ¥ F-6-C-FF &N (5,7,3',4"-tetrahydroxy-6-C-geranyl flavanone ) [42]
91 5,7,3"4-PUFRHL-2-C-Fh 3 A HEE (5,7,3'4"tetrahydroxy-2-C-geranyl flavanone) [42]
92 TR HAZE (dihydrobaicalein) [43]
93 (2R,3R)-3,7-J2HL ¥ [(2R,3R)-3,7-dihydroxy flavanone] [43]
94 3,5,7- = F23-6- I 4 3 — S ¥ WRE (alnustinol) [43]
95 (28)- A AW A [(2S)-dihydrooroxylin A] [43]
96 BT (calycosin) [26]
97 7,3 FiHE-6,4"- " H AR HH (odoratin) [44]
98 7,34 =I5 IR E (7,3",4 " -trihydroxy-5'-methoxy isoflavone ) [44]
99 6,7,3-=F2I-4-FEZHILF A (6,7,3~trihydroxy-4'-methoxy isoflavone) [44]
100 7,3- "2 3-6,5- " HEFLFEH (7,3-dihydroxy-6,5-dimethoxy isoflavone) [44]
101 JEWE G 2F % (biochanin) [25]
102 TERAIEHEE  (formononetin) [43]
103 7,4 "2 I F AW (7,4-dihydroxyisoflavone ) [45]
104 BiTI A HM B (xenognosin B) [43]
105 A REE  (pratensein) [43]
106 QRIS G 2E K A (2-hydroxybiochanin A) [43]
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107 5,7- 24 WAL R (5,7-dihydroxy-4'-methoxy isoflavone ) [46]
108 KEHIT (daidzein) [47]
109 (385)-4% 221 [(3S)-violanone] [43]
110 (38)-k G AZE [(35)-ferreirin] [43]
111 (3R)-4-MEH-2'3,7- =2 K57 — 40 I [(3R)-4"-methoxy-2',3,7-trihydroxyisoflavanone] [43]
112 74" - AL A FEE (7,4 -dihydroxy-2-methoxy-dihydrogen isoflavone ) [46]
113 72 - TR HE4 R R T H S (7,2-dihydroxy-4'-methoxy-dihydro isoflavone) [39]
114 2T AW T AR S A S (isoflavan isosativan) [46]
115 2'4' 3 4-PUFRIEA Hill] (2',4',3,4-tetrahydroxy chalcone) [44]
116 2/ 4" A- =R FAH (2,4 4-trihydroxy chalcone) [44]
117 T A Bl (pinostrobin chalcone ) [13]
118 PEAE S HW (sakuranetin chalcone) [17]
119 112 A HE] (alpinetin chalcone) [13]
120 206 F2Fk-4' 4 HEE T HATE (2',6-dihydroxy-4'4-dimethoxydihydrochalcone ) [48]
121 204" 6= I 4-H AL T A A HE (2'4',6"-trihydroxy-4-methoxydihydrochalcone ) [48]
122 ERIAZ A HHH (pinostrobin chalcone) [49]
123 214 "R IAT R (2',4"-dihydroxychalcone) [43]
124 27476~ = ¥R Hk-4-H F I A AHE (2',4',6-trihydroxy-4-methoxy dihydrochalcone) [50]
125 216" 4- =2 Fe -4 WA I — S A HE (2',6'4-trihydroxy-4,4'-methoxy dihydrochalcone) [50]
126 20,6~ FrH-4 4 " A A AHE (2,6-dihydroxy-4'-methoxy dihydrochalcone ) [50]
127 216" R F-4 AL A M (2,6"-dihydroxy-4-methoxy dihydrochalcones) [13]
128 2146 =R T AT H AN (24,6 trihydroxy dihydrochalcones) [17]
129 JIMPAZE A (pinobanksin chalcones) [19]
130 S AR -3-ZE-A B (pinobanksin-3-acetate-chalcone) [19]
131 216" a-— 2 Hk- 4 A LA HE] (2,6",a-trihydroxy-4-methoxy chalcone) [19]
132 BE W A (nymphaeol A) [32]
133 MEZER B (nymphaeol B) [32]
134 [EEHY C (nymphaeol C) [32]
135 SHHEERY B (isonymphaeol B) [32]
136 BIBEATE A (propolin A) [32]
137 B ZE B (propolin B) [32]
138 AIBEEAEEE (propolin E) [32]
139 bonannione A [33]
140 3F M FEM 2 % (3-geranyl-naringenin) [32]
141 G ZE ] Gl (vestitol) [51]
142 (35)-7-0-8M 72 J] K i [(35)-7-O-methylvestitol] [43]
143 (38)-4R M- ZE J] E 1 [(3S)-mucronulatol] [43]
144 M ZET]E R (neovestitol) [52]
145 BN 1 (neoflavonoid 1) [9]

146 BEEIE 2 (neoflavonoid 2) [9]

147 BN 3 (neoflavonoid 3) [9]

148 HEHIZ 4 (neoflavonoid 4) [9]

149 BN 5 (neoflavonoid 5) [9]

150 I 6 (neoflavonoid 6) [9]

151 B ZE 7 (neoflavonoid 7) [9]

152 BiEiZE 8 (neoflavonoid 8) (9]

153 HIEEIZ 9 (neoflavonoid 9) [9]
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154 BHIENZE 10 (neoflavonoid 10) [9]
155 JL%# (catechins) [20]
156 3-8 3-5,6- WAL BE (3-hydroxy-5,6-dimethoxyflavan ) [53]
157 Ll E (medicarpin) [47]
158 FEJEIRINE T E (methylnissolin) [54]
159 4-FREL I E  (4-hydroxymedicarpin) [46]
160 JA LA (homopterocarpin) [45]
161 3,8- ¥R H-0-H S L L (3,8-dihydroxy-9-methoxypterocarpan ) [46]
162 3-¥536-8,9- A LML (3-hydroxy-8,9-dimethoxypterocarpan) [46]
163 3,10- "R HE-9-H A R AIBE (3,10-dihydroxy-9-methoxypterocarpan) [43]
164 BRI B AR IR 2 A (schweinfurthin A) [30]
165 EELA EERILANZE B (schweinfurthin B) [30]

1.2 iR

B g v I 5 W RS A5 W) I BEAR 25 E O R
FERI Co-C1 R (fb5 ¥ 166~186) FIA AR Co-
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SR FH R o A80TRRH €53 - 1R 8% 25 2 1 - DO A AT R AT I
6] JFi i (UPLC-ESI-QTOF-MS) Fil = 2% W Al 0, 3%
P (HPLC) %572 gk g v it 7 4 B iR 25 )
Jii . Nina 555738 o A vk | /R 0 O 0 35k MR
AL - T2 1 VR DA B ) 4 IV 6 e v 8 o o R T

R C (195), Zhao SEH HIH = ROBOAH (415 - U A AT
TKATH A S (UHPLC-Q-TOF/MS)  FIA% g ik
P (NMR) %58 Tk PG IV JC il 2 0 7= e e 2 P4 B
Yy RIS 43 o Sha A5 R FH m RIURAH €233 - 45
A (HPLC-UV) et il e v [l e Ji i) 4 4> 2 %8
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166 KHZ (benzoic acid) [60]
167 4(4-FRFEZE T E)- T R F 8 [benzoic acid-4(4-hydroxybenzoyl)-methyl ester] [25]
168 2(4-F2 L ZE H E)-H B2 F I [benzoic acid-2(4-hydroxybenzoyl)-methyl ester] [25]
169 JFLASER (3,4-dihydroxybenzoic acid) [13]
170 4-H A FIK TR (4-methoxybenzoic acid) [20]
171 KR (benzyl salicylate) [20]
172 WETm (3,4,5-dihydroxybenzoic acid) [61]
173 Je iR (2,5-dihydroxybenzoic acid) [20]
174 AR PR IER  (methyl salicylate) [17]
175 YRFLARHTR (p-hydroxy benzoic acid) [17]
176 K% (2-hydroxy-benzoic acid) [17]
177 LK R (acetyl salicylic acid) [62]
178 HEPHR (veratric acid) [17]
179 2-TA - (4- X H - PR iR F i [benzoic acid,2-propoxy-(4-hydroxybenzoyl)-methyl ester] [25]
180 4- P23 IZE TR (4-hydroxy-3-prenyl benzoic acid) [63]
181 ROIESFITERIREE (phenylethyl isoferulate ) [17]
182 FHER (vanillic acid) [25]
183 ZKHAEZEES (benzyl benzoate) [13]
184 FALAHEAR (hydrocinnamic acid) [64]
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185 HOMFEE (methyl O-orsellinate) [65]
186 KHERZEHEE (phenylmethyl ester of benzoic acid) [20]
187 JX X 4-FTIREHE (benzyl-trans-4-coumarate) [18]
188 P b RLmnmERREE (hexadecyl caffeate) [18]
189 WHERR (cinnamic acid) [66]
190 NEERR B (cinnamic acid ethyl ester) [20]
191 REERRH g (cinnamic acid methyl ester) [20]
192 THHEENNERR T (butenyl caffeate) [67]
193 =R NER T ES (methyl 3,4,5-trimethoxycinnamate ) [68]
194 3,4- RS- RIS FARERR (3,4-dihydroxy-5-prenylcinnamic acid) [35]
195 PR R C (artepillin C) [69]
196 3-SR IR R A RERR MG TN KEEE  (3-prenyl cinnamic acid allyl ester) [70]
197 4-FE SN EERR  (p-methoxycinnamic acid) [71]
198 3,5- A -4 2 FL A HERR (3,5-dimethoxy-4-hydroxycinnamic acid) [61]
199 MiE-3-F 4R Sk -4- 2 SE N AERR  (cis-3-methoxy-4-hydroxy-cinnamic acid) [64]
200 YR FLAFERR  (p-hydroxycinnamic acid) [64]
201 Xof F AR BRE AR AR (p-methoxy-cinnamic acid cinnamyl ester) [35]
202 BAER A (capillartemisin A) 1371
203 ¥ E R (p-coumaric acid) [72]
204 A1 F R (m-coumaric acid) [17]
205 4BF ER (o-coumaric acid) [17]
206 3,5- M F- X GR (3,5-diprenyl-p-coumaric acid) [73]
207 3-SR X FER (3-prenyl-p-coumaric acid) [73]
208 FERFEE (coumaric acid methyl ester) [35]
209 X7 ERRBE (p-coumaric acid ester) [35]
210 Xt & SRR N AEBERR  (p-coumaric cinnamyl ester) [35]
211 WIMERR (caffeic acid) [74]
212 3-FSE-2-T I FEMMMEER R  (3-methyl-2-butenyl caffeate) [75]
213 3-FHE-3- T SEMMMERRTE  (3-methyl-3-butenyl caffeate) [71]
214 3-SR4 RN R (plicatin B) [37]
215 R FEMHERR  (benzyl caffeate) [67]
216 WMHERZ N AERERE (caffeic acid cinnamyl ester) [35]
217 WHERR 4 2B (caffeic acid phenethyl ester) [35]
218 WIHERR 2.1 (ethyl caffeate) [49]
219 BIZRAZ (ferulic acid) [74]
220 3-FSE-2-T I B PR R TR (3-methyl-2-butenyl ferulate) [75]
221 3-FHIE-3- T FER SR (3-methyl-3-butenyl ferulate) [18]
222 JRH FEFEAZ (benzyl ferulate) [67]
223 EWEFETERRR  (octenyl ferulate) [49]
224 S FEPTELRR (pentenyl ferulate) [13]
225 S EEBTERRR  (prenyl ferulate) [17]
226 JZ A FBEER (isoferulic acid) [49]
227 3-FIE-3- T 2L U S B 8% (3-methyl-3-butenyl isoferulate ) [17]
228 WEESFPIELER (benzyl isoferulate) [17]
229 PRRE Pt L S BT B R BiE  (cinnamyl isoferulate) [13]
230 PSR AR (pentenyl isoferulate) [17]
231 SEBTERER (isoferulic acid) [75]
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232 X7 LR R FiR-(e) [benzyl p-coumarate-(e)] [27]
233 4 SR SLBT 8RR (4'-geranyloxyferulic acid) [76]
234 Xt TR E (p-coumaric benzyl ester) [35]
235 WIMERR T (butyl caffeate) [35]
236 WIHERR 5705 —#5TR  (caffeic acid isoprenyl ester) [35]
237 SHHER (isoliquiritigenin) [47]
238 3,4- AL AR RIS (benzyl 3,4-dimethoxycinnamate ) [17]
239 AEERR A REMERE (cinnamyl cinnamate ) [18]
240 WIHERR G (pentyl caffeate) [75]
241 WIMERR 4% (pentenyl caffeate) [75]
242 IL(E)-PBLFR [benzyl-(E)-ferulate] [27]
243 PR E JE W ARR (boropinic acid) [77]
244 34- A AR (3,4-dimethoxycinnamic acid) [75]
245 FHEBESEHIM (coumaroyl glycerol) [29]
246 HEFR (rosmarinic acid) [78]
247 3,4- " MNMEBEZE TR (3,4-dicaffeoylquinic acid) [16]
248 3,5-MNMERE S TR (3,5-dicaffeoylquinic acid) [16]
249 3-WNMEREZE TR (3-caffeoylquinic acid) [16]
250 4,5- " IMMEREZS TR (4,5-dicaffeoylquinic acid) [16]
251 4-HERE4S TR (4-caffeoylquinic acid) [16]
252 4-O-FEiBEL TR (4-O-feruoylquinic acid) [16]
253 S-MIMEREZS TR (S-caffeoylquinic acid) [16]
254 5-O-F B4 T2 (5-O-ferruoylquinic acids) [16]
255 =WHERESS TR (tricaffeoylquinic acid) [66]
256 A AR (dihydrocinnamic acid) [64]
257 ZAbMHERR  (hydrocaffeic acid) [79]
258 SALAEER S (methyl hydrocinnamate ) [78]
259 S AL WAL ZTE (ethyl hydrocinnamate) [80]
260 T HEFERERR (dimethoxycinnamic acid) [75]
261 1,2,3- = H 4 BL-5-(2- T 55)-7K [1,2,3-trimethoxy-5-(2-propenyl)-benzene] [45]
262 1-F A 3-4-(1- T 35)- 7K [1-methoxy-4-(1-propenyl)-benzene] [47]
263 PRI ESER (cinnamylidene acetic acid) [35]
264 LFRAHENE (cinnamyl acetate) [20]
L3 % Hh &R B AAPUEATE RS Y. 20

MR oA R, R A YR
ot B R, F AL B 5 AT R 2
(tb & ¥y 265~386) , DA ke (fb& 4 387~
405) 5 =152 (L&Y 406~454) , IR 5%
LG 0 AR il b B E A (295) L AN Il AR
(272) . -2 (344) . WAIARE (303) . B-1%
MR (307) SEMEHE S AT o 2R HE T SR TR I
FCO, ZE B P52 L e Jie b P ICHE R, R RSO
i%-Fig ik (GC-MS) 7 Hr e ih 44 e 59,
- 672 -

G R PR D el B 2 B e D e v 1 R M
gy, R GC-MS¥E 47 Mu B, FE i E
AT, SRR BRI 33, 78%, FHXT
WA Yk BRI (307) , a-FEIEE (306)
Ko y-FigHEE (302), Oliveira 2550 B P e i o 458 HY
VA AT AR S R Y B AL 5 1) B-FA T (275)
3R y-HEE (301) . a-K22H (326). L
el (360) . Hmifh e e v 45 1 190 4N Ak &
Y, ZWRILEE3~35, S5F ISR H AR
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P &Y 2R ZEIHR | S E AR Z:7% 3k
265 FtupE (linalool) [80] 311 o-fEFARE (a-cadinol) [84]
266 W BEE (geraniol) [84] 312 a-HE#%M (a-calamenene) [84]
267 HHM (B-myrcene) [84] 313 a-HEE (a-cedrol) [84]
268 ¥ (limonene) [84] 314 H3IFfE (allo-aromadendrene) [84]
269 a-/KFHs (a-phellandrene ) [84] 315 RenPHERAEE (spathulenol) [84]
270 B-/KJTHi (B-phellandrene) [84] 316 WEFEEEREE (globulol) [84]
271 AfEke (p-cymene) [84] 317 B-EEWEINTE (B-cubebene) [84]
272 a-fAiHE (a-terpinene) [84] 318 a-BERT (a-cubebene) [84]
273 y-¥5iHK  (y-terpinene) [84] 319 A HTER (cyclosativene) [84]
274 SHAMIE (terpinene) [84] 320 HA¥E (junipene) [84]
275 B-FiifEE (B-terpineol) [84] 321 PS4 (B-bourbonene) [84]
276 a-FAHEE (a-terpineol ) [84] 322 KMJEH (a-longipinene) [84]
277 FHAEE (trans-carveol ) [84] 323 HUA (a-copaene) [84]
278 By Bk (carvacrol methyl ether) [84] 324 XFRAPAEE-8-FE (p-cymen-8-ol) [84]
279 1,8-#4% (1,8-cineole) [84] 325 WAiEds (p-cymenene) [84]
280 fil#A4% (sabinene) [84] 326 a-A%Jf (a-ylangene) [84]
281 Ji-F #4545 (cis-sabinene hydrate ) [84] 327 a-KZEjM (e-muurolene) [84]
282 Frizdas (sabinene) [84] 328 REALRUE (nerolidol) [85]
283 B (d-2-carene) [84] 329 WMHFEZTE (a-terpinyl acetate) [84]
284 a-JRMs (a-pinene) [84] 330  2,8-#ifif M (cis-m-mentha-2-8-diene) [84]
285 B-UEM (B-pinene) [84] 331 8-JE-1,5-#if — M (p-mentha-1,5-dien-8-ol) [84]
286 AR FEmE (trans-pinocarveol ) [84] 332 AP (cis-sabinol) [84]
287 FAYHER  (pinocarvone) [84] 333 a-muurolo [84]
288 ¥R (verbenene) [84] 334 & (eucalyptol) [86]
289 - HEREEE (trans-verbenol ) [84] 335  3-Eff (3-carene) [86]
290 - 5 ¥ R (cis-verbenol ) [84] 336 4-#AIMEE (4-terpineol) [85]
291 /NEFFEE (fenchyl alcohol ) [84] 337  HERIY AR (linalyl propionate) [87]
292 -1 &4 (a-fenchol) [84] 338 FFEEEEILY (linalool oxide) [88]
293 BE &R (myrtenal) [84] 339 HrEifEE (spathulenol) [89]
294 BJFIKEY (camphene hydrate) [84] 340  FHTELEE (isospathulenol) [89]
295 #Js (camphene) [84] 341 WIWUA (ledene) [89]
296 7Kk (borneol) [84] 342 WIWZEEE (ledol) [80]
297 Fifi (camphor) [84] 343 R@AIKREE (bulnesol) [90]
298 F %M (ar-curcumene) [84] 344 a2 (a-gurjunene) [91]
299 y-ZE W0 (y-curcumene) [84] 345 FHkiELY (cedranoxide) [91]
300 a-lEMM  (a-humulene) [84] 346 4 WKEE (farnesol) [92]
301 y- Wi F s (y-elemene) [84] 347 KiRFEM (germacrend) [89]
302 y-FEH I (y-eudesmol) [84] 348 KARAFMEH (germacrenen) [91]
303 AAAREE (guaiol) [84] 349 - Z5EE (a-bisabolol) [93]
304 4484k (caryophyllene oxide) [84] 350  J5Z A (ar-tumerone) [94]
305 £ 1#s (e-caryophyllene) [84] 351  ZFEHUPIA (curlone) [95]
306 a-FieH B (a-eudesmol) [84] 352 S-UEJFkM (S-humulene) [96]
307 B-HEMEE (B-eudesmol) [84] 353 o fT Tl (a-selinene) [91]
308 y-FE#ME  (y-cadinene) [84] 354 BT T (B-selinene) [95]
309 a-FE#ME  (a-cadinene) [84] 355  FEntEE (10-epi-y-eudesmol) [91]
310 S-FLARN (8-cadinene) [84] 356 TAME I (cedran-diol) [91]
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i’ [REL PR ZHUW | WY [asE kA EZ PN
357 a-5 M (a-cedrene) [91] 372 a-ZkMH (a-patchoulene) [91]
358 LA HEM (calamenene) [91] 373 y-HZEME (y-gurjunene) [98]
359 a- LA (a-amorphene) [97] 374  a-f11 ¥ (a-caryophyllene) [80]
360 FfeHs (valencene) [80] 375  B-fifh¥# (B-caryophyllene) [80]
361 y-A< £l (y-muurolene ) [80] 376 a-EMEEIY) (a-cedrene oxide) 1971
362 FA 224 (aromadendrene) [80] 377 VKR HEFRIRREE (tschimgin) [100]
363 B-AK %4 (B-maaliene) [90] 378 VKA HEFHEREL (tschimganin) [100]
364 FA ke (aromadendrene) [90] 379  ferutinin [100]
365 K% (longifolenaldehyde) [98] 380 HOIEBEL - Se-(3-H S 4RO HIRTE) (teferin) [100]
366 K% (longifolene) [88] 381 -ZEfEF0E (a-zingiberene) [94]
367 a-ANZ i (a-panasinsene) [99] 382  FFHERE (epi-alpha-cadinol) [85]
368 B-NZififi (B-panasinsene) [99] 383 4-ESL-3-HASLEHEE (vaniline) [27]
369 campholene aldehyde [84] 384 & (calarene) [101]
370 pinocarvone [84] 385 JEEHM (patchoulane) [101]
371 BUKAK (thujopsene) [98] 386 1,1, 2-trimethyl-3, 5-bis(1-methylethenyl) - (2e, 3, 58) - [45]
cyclohexane
T4 BERPIEELED
i AL/ 27 3k
387 PR (communic acid) [89]
388 HAZEE (manool) [84]
389 SRR (isocupressic acid) [89]
390 13-F-IHAZEE (13-epi-manool) [102]
391 13-F-#112 (13-epi-cupressic acid) [102]
392 13-F%-VTU A ARBE (13-epi-torulosal ) [102]
393 15-54 2 H #£-8(17),13Z- " 4-19-iR [15-oxolabda-8(17),13Z-dien-19-oic acid] [103]
394 LIESEMIARTR (acetylisocupressic acid) [103]
395 BRI (communal) [102]
396 A A (copalol) [103]
397 S AKRZ  (oleoyl isocupressic acid) [103]
398 N Fek " (agathadiol) [102]
399 TRYAER-8,11,13-=#5 (dihydroxyabieta-8,11,13-triene) [102]
400 £ %¢ (sempervirol) [102]
401 FTEAZAR (imbricatoloic acid) [102]
402 BABEER (junicedric acid) [103]
403 isoagatholal [104]
404 cistadiol [105]
405 7,8,18-trihydroxyserrulat-14-ene [106]
x5 BRP=MEELED
' &4 Fr EE DTN
406 BREEZ IR (ferruginol) [102]
407 BRI DU (hydroxyferruginol ) [102]
408 P ¥RIRES (sempervirol) [102]
409 BEFERR (totarolone) [103]
410 BRI E MR (hydroxydehydroabietic acid) [102]
411 i E AR (dehydroabietic acid) [102]
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Gt B2 FR Z:7% 30k
412 J-FE5 T (trans-totarol ) [102]
413 13(14)- SRR [13(14)-dehydroabietic acid] [102]
414 HIER (neoabietic acid) [102]
415 WEAAER  (pimaric acid) [102]
416 P ST (lupenone) [107]
417 P EE (lupeol) [108]
418 3B-FIkH .4 EE (3B-lupenyl acetate) [109]
419 IR I Yo 8 = il s e ki A R (dipterocarpol) [110]
420 IRPTFREE (cycloartenol) [108]
421 A %R (dammaradienol) [109]
422 3P Fp 5 [lup-20(29)-en-3-one] [57]
423 3T IR A B -24e-47-21,26- FE-21,26- 2§ (3-oxo0-cycloart-24e-en-21,26-diol-21,26-diacetate ) [111]
424 3- B - IR A 4 -24e-H5-21,26- —[iE-21- i (3-0xo0-cycloart-24e-en-21,26-diol-21-acetate ) [111]
425 3~ - IR A B -24e-475-21,26- —E-26- LB (3-oxo-cycloart-24e-en-21,26-diol-26-acetate ) [111]
426 FEPERE (lanosterol) [108]
427 HHE S LMEE (germanicol acetate) [108]
428 P12 e (germanicol) [108]
429 B-F W IR IE = F JkE ik (B-amyrin trimethylsilyl ether) [47]
430 B-HHIE (B-amyrone) [108]
431 a-7FFWHKE (@-amyrin) [35]
432 a- 118 EA (@-amyrone) [108]
433 T B (erythrodiol) [112]
434 AESREE (ursolic aldehyde) [110]
435 FFECREE (oleanolic aldehyde) [110]
436 3-0-LERESR R (3-O-acetyl ursolic acid) [110]
437 B-F kS (B-amyrin) [113]
438 A% (abietinal) [111]
439 BABZ (abietic acid) [102]
440 SEUFFARR  (isopimaric acid) [94]
441 ALY (manoyl oxide) [84]
442 297N (pregnenolone) [114]
443 B-4+ (i (B-sitosterol ) [115]
444 JFH BT 2 [(ent)-2-oxo-kaur-16-en-6,18-diol] [116]
445 BT # (psiadin) [116]
446 IRA T B -38-F2 3E-12,25(26)- i [cycloart-3B8-hydroxy-12,25(26)-diene] [112]
447 IRAPE B -24-K-38,26- % (cycloart-24-en-33,26-diol ) [57]
448 FRA G B -24-%%5-3- (cycloart-24-en-3-one) [57]
449 24(E)-YR AR B -24-175-26-F5-3-T] [24(E)-cycloart-24-en-26-0l-3-0ne] [57]
450 FAREER G (mangiferonic acid methyl ester) [57]
451 FEMEBELEE (lanosterol acetate) [108]
452 FREERTET (ocotillone) [110]
453 MR A9 1 (cabralealactone isomer 1) [110]
454 P ISR N TR S+ F{A 2 (cabralealactone isomer 2) [110]
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(TSR A L (e B U e SR Y Ve 37
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ke bk S RSN AR, B
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2 HIEER

2.1 #Hik
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kN B 40 (MAEC) b R N Ty %k, X
MAEC BA{#47/E ] . Sokeng 4501 % T WA W 5 [ e
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TSR FTECE K I R ORL T S0P 2E B A 5 Y B
TP FH o e s vl 5 A R 53 T 2 i s L R A BT R A
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AL A SE 1 LPS A4 fE RS % AR & 1 (ox-
LDL) 755 il & A 55 K 1457 9 f 4t e (HUVEC)
PGTARL 43 DG e e K 2 v i) 1A 2 dA (e
MR TR . AR . WHERR R ER . SRR BEl
Mz, MARE. MR . mRER. FRER. (%
FOM3,4- W AR AR ) I AR VA PR AL o Hh Ay
B 8 Be L A UM AR IS PEIEAT TARIN K IR i
PURAVE AN B — A o KA, i 2 R4 4y
PhFIVE R 25, AR FHALN T B8 Sy 300 ) 22 24 S50
b3 F RS (MAPK) 15 5 38 P& M Toll £ 52 1K 4
(TLR4) - %N F-kB (NF-«B) 5538 M ifii %
VEVTRAE . Shvarzbeyn S5 HF 5% & 30 06 Jie v 1) 12
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