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TRy RiE, FOEBRNTIBESDDE
KBHFEE UTHREENTE . 1BE 30 FE
Flicheh, SREAEIRENITS L OFEED
BLZEED, ZORRER, HiLVWE{DOEH
BHIRMRWEZENTETWS., —AT, 71
R ZDEZAEEIC DV T DOEARNIE
ZOD 10 EDOBICRHEICEL L TERT LITiE
EE LUz,

1960 FERICIE TR Y RIFEMAHEK T
HBM, BAIREFLFAKIC, HIEE—E
DILZINEEZEDYETH S EZLNTWY
fe. UL LZD%, HER LD T £ &% i
MEERDENIFRKEBDOTORY A>T
WORHFMNThh, —OI7aR) Ao
Td, ZOENHERIESEERD 2 T LD
Popravka(1978) *® Ghisalberti(1978) @ X 3 7
BB REEFIC Lo THAThTE .

ZThCE b5, TR XOEMENE
T BREBDANLIZE, ZTD%E, BxS
EHBEEDZL DTN, ZTILEENS
LB OERIEETH L —ETH S T & HH
BTEBLVIXSIEC, TERUR] LWV
ZEnd, —EOLEERZ b DOMBEZIET D
HIHRIC fe o THFE 21T > T .

IEEICIR D, Y & SEHEE DR IIT
D 5 NG REAFTICEDINT, TaR) A
D TEZHTHD, ZFDOZEMER L EHE S
LENTNE ST B BTN DD L DR
ANEELDDHS. HFDEEZZHMEN S,
BIZETIWHVT TSI NVhbED NS
ORD A TPV tigd s ik, £o72<
BIFED 2 DO O Z T 2D L E L
TERE, XIPLHEHBENBICESTWVS.

TS5 ULIBREEZIIT, 5%0 7R A
FICDWTHIZIZ 2 DDHAENREN T
3. ET0 L DIEEEENICRICERI N
7R AREEOKFAZD S THETH
D, L3502 TORY) R BT EEEE
BODERELTEDRT, TICTOHEEE
A, TEYTER, TiBELIERZE 5 By D%
RICERZBDETESHETH 5.

Fhiz B OWZIHEEE TldZ D 2 DB it
TLTEDTED, ZOHNE, TaRU XD
HREES L CRESEEROEE L, Sk
TuRIRAZA TZEZNENTITDN T WA HT
EAEBERLEMOBRERICOWVT, Flcz T
BHEMTEDHZTIVIVED Ly R TR
YR ICBLT, BHOBREZRAZ,

7ORY AREEEDKRE

70K A0 AR AEREED, [REREICIL
HEENTVBRITDVTIREV X S DRV,
ZFORICBIBHEICONTHATHABD L, E
EROERMSEHEIN TS LIFWNZERND
MWEETHS. EEGGTOMEANEERWE
DOFEERK, SORY RORE, ek, K
HEWRZIRAES B, (LR OBEEENE /2
ML TETWARWeH EEZENS. BHRS
DOEFIREZEUE L § 2 B O FFEEUEN
EHAILIC VWOh, FORRISEL B4R
RIBICAEE T 2 Bz sFEYICHNRT % 7 0
RN ADEERT DEENE, SRMEICHS. 7
R Y ADFEEERRET B72HIciE, ZTh
ZHORFEMEICHEL, ZhZNOZERS
a7 v AV EBEDT BN, W DhDE
A TR EEZ B EPRELRBEA5.
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RISEREFEEY T2 I—0 v/ E TR
VX (RFSE2ATTaRYR) B, chExT
DETARBILFEE N, (LZENIcE, FE
EHRMNSE, KEBINET R X&
ATLVWAZESTHB. B, FhiebERT
FEZA T TR ADOFEEER D THBILE
YMI3EOEREL LT, BRHENKL, HE
T, EHIEIR M ERDHEDHTIC KB RIEER
¥ L, TOEMMHEZHER Lz (Popova et al,
2004). HIEEEHEL TR, BT/ —VLE
YR, RI7SRVBIXUTSR/—IVE, Th
W T SN VBXUY e Ru 7SR/ —)Va
Ths. BirEhoEHENIZRKEDORS
FEAT TR ZAY T INEDNT, TD—
HOYERORENMTabN Iz, 27V
HEt 114 T, LEEOIEFEBEICMA T/ IV LCE
HHEWRE) SEEbNEL]: (kY X
DRI ERTE TR RN Fbhn
TWB 0% TR/ —)VEHAWVE). 7NV LS
BEZERTORY 20 EHDOIEER
RA VRS, DEDINVY LOEENESI)
g, KFCT w7 ARREME IR DRnT e
IZixd. TNHOEREE LT, FAEBIRRT
FH2A T TaRY) AOMBI IR, STEE
R DEEEE LTERRT AT L ZAREL L
fz. EblcchbDT—42%Z27TaR) A THRD
FLEHAENR R TH2TIMEDEE (T
TIREBT FUIRBKE I T 2 &/ EE
MIC T& L) LBBIITTRI LB TE
BT, HBRTTZAT TR AITDONT,
RDENZMEEER ) T T BICITREET
NEFOBPLRETHZ LWV XS ICHRT S
TEHNTEZEIICAD. TR ADHEKE
L WS BEALANE, TORFRIIKERR

Bz ks.

D LY TIVRRTSEETHB T L
&, e bOMAETHRELZEB /o< N
T 74 DM TETHREI NI, RIS DESED
5 H 2B O HERIE I ZE L TV 5
M, i k> T, HEVEEMELT LT,
ERTDEARICIIERELRELNRBDOLNS. T
DEEMER I BLUR 1 ITRLIETBRY X
DEIEARDEI KT NT NS,

FHEEBIZDOWT, Yy ¥« vA)ILT R
FILX o TERMEOREET-7. 1Dk
ANTSLERTEDIZLSIC, T—RIFIE
RO LI > TEWEN -T2, T DT=dFA
ebid, BE¥EMEE LT, 208~k &1 )VE
ZINVY L EEEEERSBORKEEREL
L, MIC l2ld 80 /S—t > & A V% HHT 3
DRIV EHEL. RIEEE=EE LT 108
—b U RAVERESE, EEEERSEER
WOETERLDNEENS L, MICIZ 90 /%
—b U EA)EZTRAT S &, 500 pgmL! (&
D DX57%, EBRENZMEICEZ->TLES »
5Ths.

RTITHREEYTHS LHEENTVWSE S
Ry 22 114 52 IV OERERR D BED
BEEBOT— XML, SFFEICOVWT
K1CE L. TORCBRFAMEDEEDOT
— &2 ONVY LEEBEO MIC f#) 6 &EN 5.
TTTHELONEBRICEDE, R2ITRTEE
RSS2 A TR OB L LT
RL, Thke 7 uRy XOFRSEYEE, SE
EMEMEDHREITEHCTEERERELIZ.

EHENTET—RICDNT, BEBHY S AX
— DT EIT o Teh, B bNIAERICII R HIEE
82— L OBENR NG o Tz. TDR

£1 114U TIVORHERICEDSRTS Z2A T TR ZADOEMHE

IEHH EME Rl FIME &AME P90 P80 P20 P10
INIVY L (%) 57 58 18 82 71 67 45 36
Tz /—)VE (%) 28 276 79 46 40 38 21 17
TRV +TTR/—IVE (%) 8 8.2 1.3 179 13 12 4 3
TN+ Ra7SR/ —)IVIE (%) 6 6 1.5 152 9 8 4 3
/NFEIETEEE MIC (pg-ml!) 210 188 312 500 500 250 125 625

*P90 ~ P10 (F/8—t > &1 )VfHE
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BHRBREEDBEEANM DR EIWVEREVZ XS,
DFD, RIS EAT7aRY AL, EHHE
EAHMIEDEDTH->TH, KoMcidihEtE
AENT EZRLTVWADTHS.

&5 —DDEELERIE, TaRY 2\
LA T = /—)VERE L MIC LICERK
EDHEENRDONZC L THD. DED, A
7z /—VIEBEAEWE L MIC fEiZ/hE < G
EiEEEEL) To T3 (p=0.003). ThE
TDL T3, TOXSEHEBRIEMERNCIE
FTAEE N TV o7z, Bonvehi et al. (1994)
i MIC & Zin 7T aR ) ADEMRS DIRE
E DOMICHHBEBEGRLN D 2D EFHNTN BB,
2 DNFTNDIEEWTDOVTE, EWHEBIR
BEBBLHNTERh oz, TTTHRI/
— U LEMEOREIEN TR ADHEIREE
ETRIMOTEEL WS T LICKD. &,
TSRV TSN —)VERE, BXUEY
SN VBV Fu7s R/ —IVEDRE L
MIC & DRI X HHEHIc B EOFBEMRIZR
bhizho7z (p>0.1).

LEROERENS, BN NETEELT
El& i, TaR) Ao EYIEEIXEL
DEPICDOVWTHIEST 5D THEL, 1EERDE
TLICEELDTRSPET B LWV D HEDADN
ELWw e nE £l aR) 2o
ZRRIERDIC X HEENEMHERERN DB &
LHHLMCES>TWVWBDT, MICHJIESMHE
EHOWEERE LTHRO ANBNEZNETH
A3,

SEOWZETEE LIMEEE IR TS 24
TR ADMEFHMEICE L TWA T LAY
hotz. LhL, THR) AL EEZAT
WHb, TOLERDTELZHETH S (Bankova,
2005) ctEENTREL RV, Lizh- T,
T TETICBNTE G PHEREER, H<
FCERTS IR TICDRBHENBIEDTH
D, RUTHDZA TDOTaRY X, FIZIET
SINEDT ) —>TaRY AR, F 1 —/\E,
TIVED Ly RTaRY RCZFDE FEA
TRETIEEL.

TrRY AT DILZERZ AR Z OREE

HELWVWSHENLWAITREZETHS. L
L, TORCEMEYLEWFE IS EOM
EHZWMEDOROZRMELIzDTHS. HiEk L
DEDESERETTE, SYNFIE TR
ADFCIEREY & UT, TS, e,
HRREET EORHMER DO EHMLN TV S HEY)
EBEALTVS. SYNFICELH>THETaRY R
WEER T DRESFS ETOEER(LZIRAHE
Mg Lx>TWa. fhiizblid 7R AZH5E
B LICLD, TNETHEYO _XEY
LTRSS THED, ZNUL ERRICEHES
TNTWih - T VB DSR2 R RFIE 72 i L
TWE, ZHOBRMNEEMRAZHER T ZICE
ot ThbBIRTERY) AMEN T bk
LTRWEEINAR T Lidah>7eTHAS5. R
TR TUNDOTaRY ANEEINTNS
B, WEVE, &SIk OFEERFHEN S D
TR AT IVORHEs L, THICE
EREHEGRZED, FROEEEEYEDLH
REINBARERIEIRKEVETFEENS

TSVIVELYy F7ORY R

COA[EEREDO—FlE LT, FAIzBD, R,
MEEEDTNB T I IIVEDL Y RTaRY
ANBB. TV TEHIEIC KD TaRY X
DILZHERD R D, TS ZOFRERIKDONE
YIEDEBENCHEL TS, ZORMTRLE
CRBN, HIEEHNEATHEDE—IKICT ) —
Y7aRU R, BBVWET LU TaRY
ZEWVWbNBAALTT, FIRDT LI V=
R = 71 23R Baccharis dracunculifolia h % Djtd
FREYTHB. TIVIVELY R7TRY R
TIINWIHRE THEENE D, TOLERD
T—RIFMETINTWiah o7z, ElFAKOIR
WaDTaRY Ak, Fa—/ XX LIT
F—RICHAENBZEDTHD, Z T TORRE
EWEA FFVVIRICET BAEREDO I IV T
Clusia spp. TH 5 LHREETN T 5.

T IVNVIERRDT 5 I—7 AMTHEES N
ey R7aRY R(ERES55—IZR) M b,
Fizbid 4O EYZHEEL, EMC2ED
BHRIERM & 1 BODBETEER 2 DD R



BEWMZE BT AT ENTER
=EBEDEWIEZ GC-MS THMLizL
TA, UTFDE3%7 =)/ aRVFEEHE
ToH-ofc (B2:1~5). trans-anethol (773
¥ —)V), methyl eugenol (XF)V1—7"/—
JV), trans methyl isoeugenol (X F )LV L
—7%/—)V), elemicin (L X Y), trans-
isoelemicin (/YL I V). TDHBIL
SVUBRLELGENTOE. ThHDLE
MD>5, AFNVA—45 /)=, AFLVL
—FA—il B, STV RT
ORY AR TRYID THRENMETHS.
K2 T ONEOMMN T = =) T a R FHEE
ThadT L, TOTIVNVELY FTaRY
AY Y TIVERFERT Z ABROE D DB &
b5%.
TOHDEEMTEICELTOXS &K
VTR 7 NVa— )VENREENE T LN
GC-MSZHTIC KO ¥BIL 7 (K3:8~ 11).
a-amyrin (a- 731 >), B-amyrin (B-7 =
1 >), cycloartenol (7 a7 )7/ —)b),
Ri

/ CHs

HiCO

Ra
1. Ri=Re=H trans-anethol

3. Ri=0CHs, Re=H trans-methyl isoeugenol

5. Ri=R2=0CH3 trans-isoelemicin

6. 20(29)-lupen-3-one
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lupeol OVRZA—)). TDIHER-TIVUUH
BLEL{EENTVEE. PUTFIWRYTIVa—
W T Z V)VEE T 1R ADMBIRIZ KD T
£5H%.

HgE nizfba&morict MU 7V VB
O R, 20(29)-lupen-3-one UL/ )
Mooz (®2:6). cOkEWX, chd
R AR TS THRENALEMTH S
w, NoFVT, BEEICHLUTHEGEEZFD
ce, EnIhBEAS a7 zu—)L (B
ZIVE) LRAIUCEEIE>TWA T AR
DOWFFETHBAL T3 (Kim et al,, 2001).

FIRICERIRELEME RO o7 (K
2:7). ZTOMEIEEDH MS), 7RI
(R), #%AL< B2 HT (*H-and '*C-NMR) » 5,
2,3-epoxy-2-(3-methyl-2-butenyl)-1,4-naphtal-
enedione TH o 7z. T DILEMHD KA HH
LRI NZDRThARAITHS. KX
{LZERMEL U TOREREN TV (Perry
et al, 1991). FA7z B L7z(baWIdNE
ENTVWBZOMEDT—% (SC-NMR DT —

H:CO

——CH:
HiCO

R

2. R=H methyl eugenol
4. R=0CH3z elemicin

0]

7. 2,3-epoxy-2-(3-methyl-2-butenyl)-1,4-naphtalenedione)

K2 T7I5V)VELY R7aRY AMSHEEENHKS (1~T)
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8. a-amyrin

5

9. p-amyrin

5

10. cycloartenol

. lupeol

B3 TISINELY RTORY A SHEFE NS (8~ 11)

ZIIHRNER) EAEBL TV, KRV B ER
TN OWEIILOVTIE, FillE, HEH,
MRS E Wo TeiEENDH B T ENREEINT

3% (Perry et al, 1991).

2EDAVT IR/ A FEEDBEENFEES
Nic (F4:.12~13). AV ZTNYTHS
isozativan (f VHPFIN) & Fahiy
@ medicarpin (X7 1 A)WVEY) T, {LEW
SRR XME L RE L TREE N,
VIIR/ A FEIZ, TaR) Rk, C
NETFa2—NEDLDOLLIETHEREINTS
D, Fa—NELANTRTNLIRAOMRE Lix
5. Fa—NELTIVIVEDLy RFaRY
AW EDORFEEY) 7 & DR REEAE Z 5N 5
m, S0k A, NoWRRICAYTIR/ A
FEZETHEMIEETZR DM > Tk, <A
BLOWEMAFIREEE LTEZ BNBH, FERD
eHDE SRBAEDREND. FCAT 1 h
WEY (K4:13) ZEBKEVERT ENZ S,
WS DIE, TOMERENET 4 b T LFY

Y (REBEZREICEEINE X, MEYEcX
S TEHEINZTEEME) T, RIChEEE
HAZFDOTETHONTWAENETHS .
K4 DEW 14 BLU 15 _EFKEEDON
BEMEATHERETH o7z, LHLZOMEE
RIRBEYMO R 2 iEL RET BT LI
Ko THEEE Nz, IBEYD 'H & 3C-NMR D
RAANRY BV EE 14 BT 15 DI X
ART MVEEBEL, X NMREICE>T
BFoNzTXTOHMBC HED» 5 L ZNFN
F% & EH b Nz, Gustafson et al. (1992) &
F b FVYVIRD T )V T Clusia rosea DEMN
Lo RS LT hEmHL, 20
PLHIV EEZHEZE LTS

Fa—NELvY RIaRY R (Z)VT7DOTE
OREMNEIR) MEERMER T ELTINED
MEPRHEN TSN, chicH LTS
&, L&YW 14 BXU 15 DIREWIZ,
ToRY ROFEERSE UTRIB L. Lkﬁ
>, GE, FizbhniLiz7oRY XDiE
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HsCO l O
3

OCHK

12. isosativan

HO.
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13. medicarpin

OCHs

14. R=3-methyl-2-butenyl
15. R=3-methyl-3-butenyl

B4 TIVNVELY RTORYAMSELNZRS (12~ 15)

EREYZ, RIC Clusia B THolz& LTHEE
WOED L IFIEORREENE V. EhicA YV
TR/ A FENEENTHEC DL, Fifeh
D LT 70 R ) RT3 OFRIEREYA & %
NTVBAHEENEEZRBLTWVWS. 05D,
AV TR/ A REIZ, ThETIARNCRED
ROhoTWT, F RFU Y oRHEYIOfIEIC
BENTVBEVIERZTENNETHS.

TSIIVELyY R7AR) XhD
&MY, MELENE

DX N B 3 EOHEE N &, DPPH
Z I HIVICHT BHIRLTEE 2N, ZORR
FEERIIWICRLE ThEHBZELY RTOR
U ADFIEEERS & LTEEERDEGRAV TS

RARFE (K3:12~13) THY, FlcE
BWTHBH Y REC albicans \I39 3 FiE
EEDNRD NIz, TTa A VBRSO
BEEEIZTTICKLMENTHD, 2L DHE
YIcRHEME E LTOREZRIZL TS, £
NEEZNITTTAYVT IR A REOEE
MRHENEDELURENZ S.

Tk LR T x / YEOBE
W (K3:14~15) ZEBT R 7IREKE S
aureus IZX U T RIFATIEGEEZ R L. §
7z DPPH Z ¥ AW T 2 HiB(LIEEEEE
IKEHEN, Ly R AR RHEDE O
B ZEMNT 5, BHERRD THS T LA
SMcizoTz.

TSONEL Y RFaRY RCEENBZHL

K3 TIVNELY RTHRY RICBEN LAY OTMEY, TigbiEd

P FEIEYE (BELIEFIEAR £SD, mm) DWH7%§”
w7 R IRERE KIGEE AV RE =R (%)
12 1440 0 15+1 4.5
13 23+1 1440 2640 0.7
14/15 19+1 1240 0 49
117 = = 85.6

T— 3% 3 RIEDT
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WIaRY ZRAEREL, FOFERDHH
e, ViEE, BEEezRoOC LIdHL,
Ko, TRESESERZATDOTORY
AD, TNTNEFEEDIZIREZ> TN TS, &
ICHIMEDTEYE, TBEEEEELTVWEE0D
THBH LD, RO BEDEREZ E HICHE
BBEEDEVZB.

LA L 7R 2D & A TH&ERENE, BX
IEN R BT BIEERD IR ETNTNEDS T
{BEA5. TaRYREFINHEEFIZHBEH
BREED TOMEFNEE SR, R

WNRTHZ LIFASHTHS.
(FHEOEAMI TSR IR A O L)

SRRERHIIE © AR 2006 F 10 AlcF) & v THlfE
& hicE kg2 APIMEDICA DR/ b, &H
DEBZ/TEREINCEDTHS.
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Propolis has been used as a remedy since
ancient times, because of its remarkable healing
properties. It attracts the attention of modern scien-
tists with its diverse pharmacological activities and
low toxicity. At present, there are two main direc-
tions in propolis research. One is aimed to the use
of propolis in well defined pharmaceutical prepara-
tions, and the other one is based on propolis as a
source of new biologically active molecules, mainly
anticancer, antibacterial and antioxidative agents.

Concerning the first line of research, chemi-
cal variability of propolis is a serious obstacle to
its standardization and respectively, to its official
acceptance into the main stream of the health care
system. For standardization to be achieved, it is very
important to realize that comparing propolis sam-
ples from different regions of the world might be
the same as comparing extracts of two plants that
belong to different plant families. We have proposed
a reliable standardization procedure for poplar
propolis, a propolis type which contains mainly fla-
vonoids and phenolics. The application of this pro-
cedure to a number of samples (over 100) enabled
us to describe the typical characteristics of poplar
propolis in terms of bioactive components percent-
age; to search for a correlation between them and
the most often used propolis activity, antibacterial;
and to formulate minimum requirements to a poplar
propolis sample that are needed for an acceptable
quality. Following the other line of research, search-
ing for new bioactive compounds, we have investi-
gated a sample of Brazilian red propolis, a propolis
type that has not yet been chemically studied. In
this sample, fourteen compounds were identified
(six of them new for propolis), among them simple
phenolics, triterepenoids, isoflavonoids, prenylated
benzophenones and a naphtoquinone epoxide (iso-
lated for the first time from a natural source). Three
of the major components demonstrated significant
antimicrobial activity, and two (obtained as insepa-
rable mixture) possessed radical scavenging activ-
ity against DPPH.

Our research proves that both lines of propolis
research are fruitful and promising. The approach
based on typification according to the plant source
gives good results in the field of propolis stan-
dardization. On the other hand our results on red
Brazilian propolis demonstrate that propolis from
different geographic regions remains a fascinating
subject for further studies.



