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Chemical Constituents of Brazilian Propolis: A review
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Abstract: With a wide botanical origin and complex chemical compositions, Brazilian propolis possesses various and
prominent biological activities. In this article ,we presented the identified 362 chemical compositions of Brazilian propolis
in groups along with each corresponding sources. Aiming to provide valuable chemical basis for further research of chem-

ical standardization and quality control,and also to provide a reasonable reference for comprehensively evaluating phar-

macological values of Brazilian propolis for its exploitation and utilization.
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Table 1  Plant origin and chemical composition of Brazilian propolis
251 TEYIA R Y JEE R UL FEMIT Z:7% 3CHk
Group Plant sources Propolis sources Main components Ref.
Gl Baccharis dracunculifolia AR/ PR SRRAL R TR S ESE 4 TR , WAL B 5,7,8,9
G2 Araucaria angustifolia IR/ 2 HABLE T kR 10,11,12
G3 Eucalyptus citriodora AREE R/ R To5 R AR ST A, sy, B TR 10,13,14
G4 Poplar alba ekl B FRICHURER 1 B2 , ik R PR 25 AL & 5
G5 Myrceugenia euosma o =ME S EFHRAEY 22
G6 Citrus spp. RS WP P 22 3 R AT A= ) 14,15
¢7 Eupatorium spp. H - 14,15
G8 Hyptis divaricata ZRALEB NEWRZE , B M 21k &9 , hyperibone A 5
G9 Dalbergia ecastophyllum ZRAbER/JLH SRR, A R B S 17
G10 Clusia spp. AL/ AL SR P, = w525 12
Gl1 Acacia spp. - - 14,15
cl12 Mimosa spp. - - 15,16
13 Myrcia spp. - - 15
Gl4 Borreria spp. - - 14,15
Gl5 Schinus spp. - - 26,27
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Table 2 Flavonoids in Brazilian propolis

i PR LB E A WERORIE 2% 30k
No. English name Chinese name Propolis sources  Ref.
TR () KB
1 chrysin ME(HAHE) G4,Gl1 5,17
2 acacetin EEWECHMER) Gl 19
3 apigenin JERR G4,G1 5,12
4 tectochrysin AT A G4,G1 17,60
5 luteolin AHREEE G9 17
6 luteolin-5-methyl ether ARHREL 2 -5-F ik Gl 43,44
7 diprenyl chrysin e 3% Y TS| Gl 58
8 prenyl-trimethoxyluteolin SR = AR R Gl 58
9 5,7,3' 4 -tetramethoxyflavone 5,7,3",4" - A F B R G9 42
10 isorhamnetin R A Gl 41
11 quercetin Mk B 3 (BRHS) G1,G9 17,41
12 rhamnetin flZE Gl 41
13 galangin BRER G4,G1 5,60
14 kaempferol 1112y Gl 9,19
15 kaempferide % Gl 36
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16 3-methylkaempferol 123 -3 3 Gl 40
17 6-methoxykaempferol 6-H E kI LA Wy Gl 33
18 3,5 ,7-trihydroxy-4'methoxy-flavonol 3.5,7- =54 - B SR e ol st Gl 9,12
19 ermanin 5,7- 73,4 - A L B R E Gl 32
20 4’ ,6-dimethoxy-3,5 ,7-trihydroxyflavone ( betuletol ) 3,5,7-=23-6,4"- —H A LI Gl 37
21 alnusin IRA7 BT G9 31
22 quercetin-dimethyl ether ik e 25— ik Gl 58
23 pentamethoxy hydroxy flavonol P AR 5 A Gl 58
24 pentamethoxy flavonol 4 i Gl 58
25 prenyl-methoxyquercetin S MR- TP AR R Gl 58
26 prenyl-methoxykaempferol S I - R AR L A 1y Gl 58
27 prenyl-dimethoxyquercetin S - B AU e R Gl 58
28 prenyl-dimethoxykaempferol S - T AR LD R T Gl 58
29 prenyl-trimethoxykaempferol S TR AL AR Gl 58

T () 2B

1 naringenin £ Gl 37

2 sakuranetin [y Gl 37

3 isosakuranetin TR Gl 19.34
4 pinocembrin Wa%E G4,69,G1  5,17,60
5 (2S) -liquiritigenin (28)-H¥# & G9 31

6 (25) -7-hydroxyflavanone (28) -7-35 5L — S G9 31

7 (28) -7-hydroxy-6-methoxyflavanone (28)-7-F2 3k -6-F Ik — S B G9 31

8 (2S) -naringenin (2S)- M & G9 31

9 (2S) -dihydrobaicalein (28)-—AEXETR G9 31

10 (28) -dihydrooroxylin A (2S) - FARMIMEE A G9 31

11 dihydroquercetin TAM R E Gl 58

12 pinobanksin (IR G4,G1,G9 5,17,60
13 methoxypinobanksin H S SR AR 2R G9 43,44
14 pinobanksin-5-methyl ether acetate 5-HERJE RN R 2 1R TR G4 58

15 pinobanksin-3-acetate FIM-FAZR-3- L R TR G4,G1,69  5,17,60
16 dihydrokaempferol ( aromadendrin) AR Gl 33

17 dihydrokaempferide ZRILER Gl 7

18 aromadendrin4’-methyl ether FRRG4 - ik G9 38,39
19 (2R,3R) -3,7-dihydroxyflavanone (2R,3R) -3,7- 325k — S A G9 31
20 garbanzol 3,7 ,4"- =R Ak T A T e G9 31
21 (2R,3R) -3 ,7-dihydroxy-6-methoxyflavanone (2R,3R)-3,7- 552 Kk-6-H 4 ik — & B il e G9 28
22 alnustinol 3,5,7-=F23-6-F Sk A BT G9 28
23 laricitrin 3,5,7,4' 5" - TR - IR A MEEE Gl 58

SRR A B S

1 biochanin JEWE G 2R G9 52

2 biochanin A JEWE TR A G9 31

3 formononetin LR R G9 31
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4 daidzein KREHE G9 31
5 calycosin By G9 31,42
6 2'-hydroxyformononetin ( xenognosin B) 2/ -FRIELTARAE IR G9 28
7 pratensein LR G9 31
8 2'-hydroxybiochanin A 2RI TG AR A G9 31
9 (3S) -vestitone - G9 31
10 (38)-7,4'-dihydroxy-2'-methoxyisoflavan (38) 7,4/ - 3§32 - F I R ¥ dse G9 56
11 (3S) -violanone - G9 31
12 (38) -ferreirin - G9 31
13 (3R) 4'-methoxy-2",3,7-trihydroxy-isoflavanone (3R)4'-HIE K2 ,3,7-= 25— S 5 i G9 31
14 isosativan - G9 18
15 4" 7-dimethoxy-2'-isoflavonol 47 7- AR 2 - G9 12
16 7 ,4'-dihydroxyisoflavone 7 ,4" - S G9 12
17 retusapurpurin A - G9 86
18 retusapurpurin B - G9 86

TIRMZEY
1 isoliquiritigenin FHRR G9 31
2 3,4,2",3 -tetrahydroxychalcone 3,4,2',3" - PUEILA KR G9 42
3 4,4’ -dihydroxy-2'-methoxychalcone 4,4"-Z R - S A IR G9 31
4 (aS)- a,2',4,4" -tetrahydroxydihydrochalcone (aS)- ,2',4,4" - UFEIH — S A /R G9 31
5 2',4’-dihydroxychalcone 27 AT FE A IR 38 22
6 methyl licochalcone B F 3 25 SR B Gl 58
7 phloretin WEE Gl 58
8 2-hydroxy4-methoxychalcone 24Tk 4 -H 4 FE A SR G9 31
9 pinostrobin chalcone BRAN 2K A KA G4 6

ESi ALY
1 (6aS,11aS) -medicarpin (6aS,11aS) -F il 1 £ G9 31
2 (6aS,11aS) -3 ,10-dihydroxy-9-methoxypterocarpan (6aS,11aS)-3,10- 35 0- A LS R 9 31
3 (6aR,11aR) -3-hydroxy-8 ,9-dimethoxypterocarpan (6aR,11aR)-3-¥33L-8,9- — H LR G9 31
4 (6aR,11aR) -3 ,4-dihydroxy-9-methoxypterocarpan (6aR,11aR) -3 ,4- " FIL9-HEILEME 69 31
5 (6aS,11aS) -6a-ethoxymedicarpin (6aS,11aS) -6a-2 A IS5 L1 % G9 31
6 5,6, 7-trihydroxy-3 ,4'-dimethoxyflavanone 5,6,7-=3 33 47 A L B G9 38
7 (6aR,11aR) 4-methoxymedicarpin (6aR,11aR) 4-H & L 284 % G9 31
8 (6aR,11aR) -3 ,8-dihydroxy-9-methoxypterocarpan (6aR,11aR)-3,8- " JL-9- P 4 JL 44 % G9 52
9 homopterocarpin JRRERE R G9 12

B A Y
1 2-(2'-hydroxy4'-methoxyphenyl ) -3-methyl-6-methoxybenzofuran - G9 42
2 (3$) -mucronulatol - G9 31
3 (3S) -vestitol - G9 31
4 (3S) -isovestitol - G9 31
5 (38) -7-0-methylvestitol - G9 31
6 dalbergin T G9 17
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7 2,6-dihydroxy-2-[ (4-hydroxyphenyl) - 2,6- D[ (4-FHHE) W] 3 AR GO 31
methyl ] -3-benzofuranone
8 2-(2',4'-dihydroxyphenyl ) -3-methyl-6-methoxybenzofuran ~ 2-(2' ,4'-— 335 3L ) 3-F 3L -6-F S SL2E 10k G9 31
9 (7S) -dalbergiphenol - G9 31
ME AL G
1 volkensiflavone - G9 42
2 gliricidin - c9 42
WG Y

1 rutin T G1,69 17,60
2 methylkaempferol-O-rutinoside HE I3/ O-25 MY Gl 58
3 naringenin-C-glucoside M E C-- % B Gl 58
4 quercetin-O-glucoside itis % O-HiEET Gl 58
5 luteolin-O-glucuronide ARBRH R O ERTT Gl 58
6 delphinidin arabinoside TERF BT Gl 58
7 catechin arabinoside ILZE B AR Gl 58
8 apigenin-O-rutinoside FERE O-=F/HFF Gl 58
9 apigenin-di-C-glucosyl rhamnoside FTEEE 2C-H M R Gl 58
10 apigenin-6 ,8-di-C-glucoside ( vicenin-2 ) F A2 Gl 46,47
11 apigenin-C-rhamnosyl arabinoside FrRE C-RAERT R Gl 58
12 apigenin-6-C-glucosyl-8-C-arabinose ( isoschaftoside) S Gl 48
13 apigenin-C-rhamnoside PR L -C-- R Gl 58
14 apigenin-8-C-glucosyl-6-C-arabinose ( schaftoside) b Gl 48
15 luteolin-6 ,8-di-C-glucoside ( lucenin-2) AWK -6,8-2C M Gl 58
16 pentosyl orientin M RL-ZT R R Gl 58
17 apigenin 8-C-glucoside (vitexin) IR Gl 58
18 quercetin-0-glucoside Wik e 2 -O- M Y Gl 58
19 luteolin acetyl glucoside AR R 2T - 2 M Gl 58
20 chrysoeriol -C-glucoside & R H-CH BT Gl 58
21 dimethoxy naringenin-diglucoside TR AR A B - Gl 58
22 apigenin-di-O-glucoside TR E2-0-F %M Gl 58
23 quercetin-O-arabinoside Witz Z-0-BThiAA Rt Gl 58
24 quercetin-0-rhamnoside Mt e 22 -0- B2 Gl 58
25 isorhamnetin-glucoside SRR Gl 58
26 apigenin-0-glucuronide JT3RE-O- MR Gl 58
27 naringenine-7-thamnosidoglucoside ( nobiletin ) Rz 22 Gl 58
28 chrysin rhamnoside ol [A] - BR A Gl 58
29 dimethoxyluteolin-glucoside T A SRR B R AT Gl 58
30 naringenin-C-hexoside Wiz 2 C-CHE T G9 42
31 hesperetin 7-rhamnoglucoside R e R -7- B Gl 87,88

2.2 BEELEY
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Table 3 Phenolic acid in Brazilian propolis

PR

HhICA R SRR

JJN?(:LJL English Chinese Propolis %Sffj(ﬁk
name name sources
HNRERTEY
1 benzenepropanoic acid KINER Gl 5
2 3, 5-diprenyl4-hydroxycinnamic acid (artepillin C) B REDC b C Gl 30
3 4-dihydrocinnamoyloxy-3-prenylcinnamic acid 3R e 4- T S AR Y AR Gl 32
4 ( E)-3-prenyl4-( dihydrocinnamoyloxy) cinnamic acid - Gl 30
5 4-hydroxy-3-prenyleinnamic acid ( drupanin) 4RI 35 R B PR R Gl 12
6 dihydrocinnamic acid T EAERR Gl 8
7 p-coumaric acid pEE Gl 5
8 p-hydroxyhydrocinnamic acid X R R N EERR Gl 8
9 methyl hydrocinnamate S AL PVEERR H g G4,G8,G1 5,59
10 ethyl hydrocinnamate AARER £ 1 Gl 59
11 ferulic acid PRl iR G4,G8,G1 5
12 caffeic acid I R G4,G1 5
13 p-methoxycinnamic acid 4RI PR Gl 8
14 cis-3-methoxy-4-hydroxy-cinnamic acid M=t -3 - H AR k4 - FE I YRR R Gl 8
15 trans-3-methoxy4-hydroxy-cinnamic acid 5 2t 3- H A A L R R Gl 8
16 cis-3 ,4-dimethoxycinnamic acid -3 ,4-— 1 R PR Gl 8,45
17 trans-3 ,4-dimethoxycinnamic acid Je -3 ,4- T H R AR Gl 45
18 3, 4-dihydroxy-5-prenylcinnamic acid 3, 4- S S IR cl 40
B inmanic aid Ccpilasntin A0 W A o o
20 benzyl p-coumarate p-T R R Gl 33
21 phenethyl p-coumarate P-EERARLTR Gl 33
” 3-prenyl4-hydroxycinnamic acid methyl ester T — o 33
(plicatin B)
23 allyl-3-prenylcinnamate 3-S5 S R R A P T Gl 62
24 dihydrocinnamic acid ethyl ester ZARNER B Gl 45
25 dihydroconiferyl p-coumarate (E)-2,3- &M%k p-HFE R Gl 7
26 (E)-2,3-dihydroconiferyl p-coumarate (E)2,3- 2 MM p-F D0 Gl 33
27 3-[ 4-hydroxy-3-(3-oxobut-I-enyl ) -phenyl ] acrylic acid - cl 7
28 ( E)-3-prenyl4-(2-methylpropionyloxy) -cinnamic acid - cl 7
29 dimethylallyl caffeic acid SRR TR R G4 5
30 dimethylallyl caffeic acid ester - c4 5
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31 3-prenyl-4-(2-methylpropionyloxy ) -cinnamic acidmethyl ester - Gl 58
32 ferulic acid-methoxy trihydroxy phenyl ethyl ester PSR - AR I = R IR LT Gl 58
33 caffeic acid-dihydroxy phenyl ethyl ester WMERR - —F2 528 g Gl 58
34 carbomethoxy benzyl caffeate ester P G R R e T2 T Gl 58
35 caffeic acid 4-O-arabinoside WERR 4-O-B] R AV BT Gl 58
36 cinnamoyl hexoside PR R O AT Gl 58
37 caffeic acid 4-0-glucoside WNHERR 4-0-%5 % B Gl 58
38 caffeic acid 4-O-xyloside WNMERR 4-0-ABEFF Gl 58
39 ferulic acid octene ester ol R = 4 T Gl 58
40 ferulic acid octadiene ester PRI B R - —JA iR Gl 58

Wi 2 T AR
1 3-caffeoylquinic ( chlorogenic) acid i Gl 73
2 4-caffeoylquinic acid A-WNHEREZs TR Gl 73
3 5-caffeoylquinic acid 5-WHEmEZS TR Gl 73
4 3,5-dicaffeoylquinic acid 3,5- T mMERE 2 TR Gl 73
5 4 ,5-dicaffeoylquinic acid 4,5- " INNERE 4 TR Gl 73
6 4 ,5-dicaffeoylquinic acid methyl ester 45- " InMEREZS 7R R Gl 73
7 3, 4-dicaffeoylquinic acid 3, 4-ZWnnEREZE TR Gl 73
8 3 ,4-dicaffeoylquinic acid methyl ester 3, 4-IHERRE 2 7R Y g Gl 74
9 3-0-feruloyl-5-0-caffeoylquinic acid - BRI S - S - 4 Gl 77,78
10 didihydrocaffeoylquinic acid — AR ) Z5 5 Gl 77,78
11 feruloylquinic acid PRI B 45 T TR Gl 58
12 4-feruoylquinicacid A-BT BRI ZE TR Gl 25
13 5-feruoylquinicacid 5-BrT B s T iR Gl 25
14 dihydrocaffeoyl-dihydrocinnamoyl-glyceride Hrhg Gl 58
He w5
1 6-propenoic-2 ,2-dimethyl-8-prenyl-2H-1-benzopyran acid - Gl 75
2 6-(2-carboxyethenyl ) -2 ,2-dimethyl-2H-1 -benzopyran 6-(2-fFL ML) - 2,2- I Jhfa b Gl 30
3 3-hydroxy-2 ,2-dimethyl-8-prenylchromane-6-propenoic acid =~ 3-¥33£-2 ,2-F3E-8- 7 [ F I O le-6- AR~ Gl 12
4 8-( methyl-butanechromane ) -6-propenoic acid 8-( Rk -6-TN I iR Gl 8
5 2 ,2-dimethyl-8-prenylchromene-6-propenoic acid T HA 8- S5 IR SRR IR I i -6 - TR M TR Gl 12
6 2 ,2-dimethylchromene-6-propenoic acid 2,2- T H IR IR L -6 - TR AR TR Gl 12
7 2 ,2-dimethylchromene-6-carboxylic acid 2,2- 7 R I i -6 - R TR Gl 80
8 3-(2,2-dimethyl-2H-1-benzopyran-6-yl ) -2-propenoic acid - Gl 33
9 (E)-3-12,3-dihydro-2-[ 2-[ ( E) -p-coumaroyloxy ] -1- _ Gl 13
methylethyl ] -5-benzofuranyl | -2-propenoic acid
10 (E)4-(2,3-dihydrocinnamoyloxy ) cinnamic acid - Gl 33
1 (E)-3-(2,2-dimethyl-3 ,4-dihydro-3 '—hydl'roxy—ZH—l - _ cl 13
benzopyran-6-yl ) -2-propenoic acid
12 (E)-3-[2,3-dihydro-2-(1 -melh.yleth~enyl) -5-benzofuranyl ] - _ Gl 3
2-propenoic acid
13 (E)-3-[2,3-dihydro-2-(1 —methyletbenyl? -7-prenyl-5- _ Gl 3
Benzofuranyl ] -2-propenoic acid
14 (E)-3-{4-hydroxy-3-[ ( E)-4-(2,3-dihydrocinnamoyloxy) _ Gl 3
-3-methyl-2-butenyl ] -5-prenylphenyl } -2-propenoic acid
Is (E)-3-(2,2-dimethyl-3 ,4-dihydro-3-hydroxy-8-prenyl-2H-1- _ Gl 7

benzopyran-6-yl ) -2-propenoic acid
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16 (E)-3-[2,3-dihydro-2-( 1-hydroxy-1 —me.thyle.thyl) -7-prenyl- _ Gl 7
5-benzofuranyl ] -2-propenoic acid
R
1 4-hydroxy-3-prenylbenzoic acid 4253 s FOR iR Gl 33
2 benzoic acid R G4,G8 68
3 methoxy-dihydroxy benzoic acid HAE - TR R R G9 44
4 3 ,4-dihydroxybenzoic acid 3,4- TR AEH R Gl 34
5 benzoic acid 4 (4-hydroxybenzoyl ) -methyl ester Gl 58
6 benzoic acid 2 (4-hydroxybenzoyl) -methyl ester - cl 58
7 benzoic acid,2-propoxy-(4-hydroxybenzoyl ) -methylester - Gl 58
ESU e
1 p-vinylphenol XiF 205 HE 2 By Gl 8
2 p-vinyl-O-prenylphenol 47 IR SR T Gl 8
3 ethylphenol IR Gl 8
4 2,4 ,6-trimethylphenol 2,4 ,6- = H 3L G1,G9 12
5 benzene-3 ,3-dimethyl4-pentenyl - Gl 8
6 homovanillic acid (4-hydroxy-3-methoxyphenylacetic acid) AR G1,G9 42,58
7 benzylic alcohol ,2-propoxy- (4-hydroxybenzoyl ) -methyl ester - Gl 58
8 methyl o-orsellinate & 0 R H g G9 12
9 resorcinol 5] 48 — G9 42

2.3 iEBELEY

AT L P8 e Ji 3L o3 B 31 1 97 Fhinki s 26 4k
YL 10 FELRESE 34 RS 24 B ik
RI 29 P =MERY (K 4) o Hp A5G
P B8 P e i v 5 R SR d o R, R A
S ) AR IY , BA B A PR . A5
2L WA B B 1 20 2 O T RR 4 5 e L B
I 2yoe IR , UL g | A0 b Je = 3R AFIAR
Wt T 2 e B AT LR 5 Rl SO B PR 2T
OrEHERE T @RI EE (1)) Al isomaturnin 554 J5 .
PG SAL S 2 B P M BLA O R S
(175 — 2Ly, S A B A, 2R TO
VR ERERMIEAT B2 , LA K2 D i ik e B e 26
WEY. WP RS YR L A

IR SR L = BRSO A e 7 B P
JBE B DL 8 il 2R Ak G W 32 U H AE b
R 5n Be A e — IR Y, B 5% R Ik 2 G2
JREAT SRR I AT P S i e =g
FAb A WIAE T PG I S ot v B SRSy
Fud, FELL VPRI e R | PR P B SR
B9kt R 3, JUHIE P O BERE RO AT A
Junko S50 B ML T GS e Ji HY it i Sy v 3 5 )
T —HE i =k 254k A ¥)—melliferone LA K 75 4 3
PSR A . BTG AR P = 2
(185 S v AT T LA 4 e A 1 A B A R R )
Wr , Bl =il 28 o i A b T 0 e 1 A EE AR N
R IR RN R B AEY S Wiz T
53

x4 BABRPHIERELEY
Table 4 Terpenoids in Brazilian propolis

7 Mo i S P
No. © Ref.
name name sources
LY 1S
1 linalool Bl Gl 59
2 B-myrcene ERER A Gl 60
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3 limonene LR Gl 59
4 a-terpineol oA P Gl 59,60
5 4-terpineol 4-FN I Gl 60
6 a-pinene a-JRME Gl 6
7 B-pinene B-IRK Gl [
8 1,8-cineole 1,8 - k& Gl 91
9 exo-fenchol 7INTH] A Gl 91
10 p-cimen-8-ol - Gl 8
GRREs
1 farnesol 4 AR G1,G9 12,42
2 farnesyl acetate A TRTR Gl 45
3 B-famesene B B Gl 59
4 viridiflorol ERRE]S Gl 45
5 ledol WY\ Gl 57
6 ledene WS Gl 11
7 palustrol M I\ 255 Gl 11
8 guaiol A G1,G9 12
9 methylguaiacol FH 3 i ) A 1y G9 42
10 a-caryophyllene a- AT Gl 59
11 B-caryophyllene B P ki G8,G1 59,60
12 caryophyllene oxide ALY Gl 45
13 nerolidol T AN Gl 60
14 a-humulene oW R M Gl 60
15 y-elemene e AW Gl 59
16 ~- cadinene y-FEAR Gl 59
17 8- cadinene LRV Gl 59,60
18 epi-alpha-cadinol A e Gl 60
19 valencene A Gl 59
20 spatulenol b g Gl 11
21 isospatulenol S L Gl 11
22 a-copaene ikt Gl 11
23 a-ylangene e 22 4 Gl 59
24 a-muurolene a2 Gl 59
25 y-muurolene - 22 I Gl 59
26 aromadendrene AR 2 M Gl 59,60
27 spathulenol S e g s P Gl 59,60
28 globulol W I Gl 60
29 dehydrocostus lactone FEAKREF N Gl 59
30 isomaturnin - Gl 8
31 longipinene KR Gl 89
32 a-eudesmol oI i Gl 89
33 B-eudesmol Fen it Gl 89
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34 selina-3,7(11) diene y-FE T Gl 93
S

1 isocupressic acid SRR Gl 12

2 15-acetoxyisocupressic acid 15- 2, A AL R Gl 12
3 agathic acid (8(17) ,13E-labdadien-15,19-dioic acid) DL TR R Gl 12
4 agathic acid 15-methyl ester DL FERM R -15-H1 Tig Gl 33
5 communic acid PRAATR Gl 33

6 dehydroabietic acid FEAMNER Gl 33

7 agathalic acid - Gl 12
8 cupressic acid AR Gl 12

9 ent-17-hydroxy-3 ,13Z-clerodadien-15-oic acid - Gl 53
10 15-0x0-3 ,13Z-kolavadiene-17-oic acid - - 54
11 15-0x0-3 ,13E-kolavadiene-17-oic acid - - 54
12 imbricatoloic acid MTEAZ IR Gl 11
13 kaurenoic acid CERIT 2 Gl 9
14 ent-158-hydroxyl-16-kauren-19-oic acid - - 67
15 ent-158-(3-methylbutanoyloxy ) -16-kauren-19-oic acid - - 67
16 labdane type diterpenic acid 2 H 4B B iR iR Gl 38
17 13-symphyoreticulic acid - Gl 12
18 methyl abietate FAE TR T g G9 12
19 methyl dehydroabietate 5 SR A R P g Gl 11
20 ethyl dehydroabietate JEERA TR 1K Gl 11
21 12,16-epoxy-6-hydroxy-( 15-16 ) -abeo-5,8 11, 13-abietatetraene-7-one - Gl 11
» 1 4a-dimethyl-7-isopropyl-2 ,3 .4, 4a,9 , 10-hexahydrophenanthrene ]2""’34’[‘::?;?9%1'(7)?2%' Gl 8
23 manool HEZ B - 90
24 totarol kA - 90

=g

1 a-amyrin Tk G1,G9 42,57
2 B-amyrin B-F WK G1,G9 42,57
3 - amyrinone - I AE T Gl 55
4 B-amyrinone B- 1 FE i Gl 55

5 a-amyrin acetate a-F R LR TR Gl 55
6 B-amyrin acetate B-E WK TR TR Gl 55

7 B-amyrin alkanoates B-T WK b B TR Gl 57,68
8 cycloartenol A BT 7 i G1,G9 18,55
9 melliferone - G5 22
10 moronic acid - G5 22
11 anwuweizonic acid - G5 22
12 betulonic acid HEM TR G5 22
13 lupeol (20(29) -lupen-38-ol) 3] i G1,G9 42,57
14 lupenone (20(29 ) -lupen-3-one ) ) B 505 T Gl1,G9 18,57

15 lupeol acetate 3P Fe B 2 B Gl 55
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16 lupeol alkanoates Pt e R T Gl 57
17 bauer-7-en-3-en-33-yl acetate - Gl 8
18 lanosta-7 ,24-diene-38-ol - Gl 69
19 24-methylene-9 ,19-ciclolanostan-38-ol - Gl 57
20 taraxerone T2 D I Gl 57
21 oleanene R Gl 57
2 squalene i Gl 45
23 obtusifoliol il - it Gl 45
24 pteron-14-en-7-one - Gl 59
25 olean-14-en-3,28-dione - Gl 45
26 2-t-butylnaphto-[ 2,3-b ] -furan4 ,9-dione - Gl 8
27 2-hydroxy-7 ,12-dimethyl-benzanthracene 2-F8FE-T 12- T LR Gl 8
28 1-hydroxy-2-( 1-methoxyethyl ) -3-methoxyanthraquinone 1-F2362-(1-HA 3 3-HEHERR Gl 8
29 ergosterol S i [ Gl 58
30 lupeol 3-(39R-hydroxy ) -hexadecanoate - Gl 69
31 3-(39R-hydroxy ) -octadecanoate - Gl 69

2.4 KIEZREUEY
AIRZRRAEY 200 TRAE & AN
2R H L T, BAT ZFp A BE2G BT 1

SIS R TR R , 51 T AT R
HAEL PRI A B T 6 MARNER KA GY
( %% 5) o

x5 BABRPHAREZRXELEY
Table 5 Ligans in Brazilian propolis

PR

FR3C R B ofe U

Fre . ) . 222 30k
No. English Chinese Propolis Ref.
name name sources
1-(4-hydroxy-3-methoxyphenyl ) -1 ,2-bis {4-[ ( E) -3-acetoxypropen-
1 - Gl 33,70
1-yl ] -2-methoxyphenoxy | -propan-3-ol acetate
5 3-acetoxymethyl-5-[ ( E') -2-formylethen-1-yl | -2-(4-hydroxy- _ Gl 12 36
3-methoxyphenyl ) -7-methoxy-2 ,3-dihydrobenzofuran "
3 dimeric coniferyl acetate LR RN Gl 12
4 ( + ) -pinoresinol dimethyl ether (+)-FAMIE — H g G9 31
5 ( + ) -pinoresinol (+)-PAigEs G9 31
6 ( + ) -syringaresinol (+)-THIEZE G9 31

2.5 BERHBEUEY(IETEE)

£ PG 3 52 v 422 A i 5 R RN v, AR AT XY
= N e e - D AN SRR R 1 S
HABEA YA Y, T EAHEI7 & R T 2 LB
LS IR A=) RN BT Y 2R 5 W)

R, LR — 28/ 3 IR 107 M e T | ) PR 6
WEW(FK6) . H, Sl EoR e &9+
BFAE T LU, X ZFh AT | O HL A SR AL A 0
TS , I ELA B A o A R PEAE

x6 BARKPHELBELEY(FEEE)

Table 6  Volatile oils in Brazilian propolis ( non-terpenoid )

HhICA R B JEE R IR

L S Chinese Propolis S5k
No. English name P Ref
name sources
1 4-hydroxy-3-methoxybenzaldehyde ( vanillin ) HEEE G5,G1 12,22
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2 3-Methoxy-4-hydroxycinnamaldehyde ( coniferyl aldehyde ) WA RS Gl 12
3 2-[ 1-hydroxymethyl ] -vinyl-6-acetyl-5-hydroxycumarane ( viscidone) - Gl 32
4 2-[1-acetoxymethyl ] -vinyl-6-acetyl-5-hydroxycumarane (12-acetoxyviscidone ) - Gl 32
5 methoxyeugenol 4RI T A 9 42
6 anisylacetone [ G9 42
7 elimicin M2 69 18
8 cis-asarone 2 - 00 i G9 42
9 acetophenone 2K 2T G9 59
10 prenylacetophenone SRR T - 56
11 diprenylacetophenone T R T - 56
12 benzaldehyde oK g G9 59
13 nonanal IET G9 59
14 benzyl benzoate AR g G9 7
15 3-phenylpropanol 3P - 56
16 a-methyl benzylalkohol - YRR T e - 56
17 hyperibone A - G8 29
18 guttiferone E - G9 18
19 xanthochymol S R 9 18
20 trans-anethol J 2 -1 A i G9 18
21 methyleugenl L T 75 9 18
22 isoeugenol 5T G9 56
23 trans-methyl isoeugenol S -5 TR H ik G9 18
24 trans-isoelimicin RAFBA R 69 13
25 oblongifolin A - G9 86

2.6 HEXUEW /D B PR AR | 7 SR LA R H At — SR BE I 70 26
BEEITFE RN, AT PP R T Bl (3R 7).
®1 BAERPHEMELEN
Table 7 Other organic compounds in Brazilian propolis

No. name name sources Ret.
1 4-hydroxy-3-methoxypropiophenone 3 4 B4 - A P Gs 2
2 3-(3 ,4-dimethoxyphenyl ) 2-propenal - Gs 2
3 2-[ 1-methyl ] -vinyl-5-acetylcumarane ( tremetone ) Bl e Gl 12
4 12-acetoxytremetone 12-F S 5L AR # R G5 22
5 benzofuran A 7 A Gl 81
6 benzofuran B O E B Gl 81
7 2-[ 1-hydroxymethyl ] vinyl-6-acetyl-5-hidroxycumarane - - 82
8 1,7, 7-trimethyl-3-phenyl-2-oxabicyclo-(4. 4. 0) -deca-3 ,5-diene - Gl 8
9 4 ,8-dimethyl-5-hydrindacene - Gl 8
10 2-propoxy- (4-hydroxybenzoyl ) -methyl ester - Gl 58
1 2 ,3-epoxy-2-( 3-methyl-2-butenyl ) -1 ,4-naphthalenedione - 9 18
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12 6-acetyl-2 ,2-dimethyl-3-hydroxy-chroman - G9 85,87
13 7-epi-nemorosone - G9 94
14 7-epi-clusianone - G9 94
15 gambogenone - G9 94

AN, T Y 9 I 3 A7 AE A O OB 26 8
K YT E e R R, Pereira 455 it
HT-HRGC-MS AR 5341, N HL 29 5 R 22 A 2 Hh
DXR A P e Ji rp 6 7 Y — SR AL S W, X S ) i
Z RO FRES A LR 2 T U e G v e B )
BRI E " o Blt , Mayworm 2575 [ 4 # Ji i
RS T ST BRI BRI AEAE , o 2w i rp B i
e, gz ™

3 4iE

ECL VG PR A5 R0 T2 e R A7 5 1 = )AL )
TR S A B A 7 R ] 2 — , At S e e i 7 L
SHEH o PR A R 2%, HRG, E A
TS E R T 300 ZR LAY ; M s2 SR R
TR LR SR 719 2 Z2 o D R RS, L 7 e
BRI AL S 1y SCRA Z2 A8 1, A [ e Je 22 [ i o 22
SR o R , AR AN T Bt B BRI ) of RS
LV SRR T 0 2R AT 5T, I 45 5 2 1R b4 SRS o
B ACRE ) T L 94 6 58 P9 s v AL ot T 00 i 42
il o

L V8 e fi EL AT 22 ol A B 24 B 3 1 {EL TR
TR BIETE AT L L 94 2 06 52 v A I R 2 Ak 5 1
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