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FaRY RdEA T9 I VAFIRL - THEA
LY SED Sh B RIERYE ORI TH
5. 7 oR ) R ERWEEEEER - 7ol
BT, Yy~ FRINERVTEENOMRKE A
EX, REEZEFEOMICL, AFDEAT 2 HM
Z5FB. 3 YANF RO DB PIEDIF
poftlsEED 3. ZOfilgid I v T HIEHIG
TAZ ik - THEELMD Y, HHAHICHEL
SN FEEES S LIBRAShERNTHVW LN
% (Ghisalberti, 1979). 7o ® 1 2 3AKH
kT, chEctmEdd o RBEHFED
HABRZSHEINTELDY, INTRRES
I EAE LIS WEVEHII CTa € Y v N F 7o
XY REEFETZZO0EHATIENTE
73\, Johnson et al. (1994) 4 /1 AM>D
BhoEDoNkFoR) R IV -V THNE
OO K VILFENEHETH L T EEFHERL
7. [E#EIC Rudzki and Grzywa (1983) 37
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ODHTHROREBISN—T B 75X/ 4 FEaE
TH5. 75K/ 4 FREMRICILEEHICHE
L, 3N FE7oR) AFEEZED BHEYIC
EENhB7 53K/ 4 FEBYROL SIS o
) 2Nt NB &I BE. CDEHITT
o R Y 2 O{LFEYVERHR I REA I K > TR
3. ZCT, Bbid37T 7Y AL v N Fhs
75 VIVOrEHS, FEHET, oo, puEs, JbE
HTRELIZ400R VD7 XY 22 AFL
o, BY v IrNETY ) —VTHIHL, =4/
— Vil (EEP &) 24 L3097 h ik
THMT, & OITEYINTEEZFEM L 72,

MRELUFHE

FoR) 20z s/ — VI (EEP) ofE
e L7 e R Y RA2BEL, & YTV
(2g) %80% x %/ — KA (25mL) IT/A
fi#g, 70°CT 30 HIRE L 7=, ik, EOoHE
ZLTLEEBEZEWMY, Ihizx s/ — ik
(EER) & L7

UV SR EEHZ L 3 EEP ORIXZR <Y b
DHRIE

7o R ) AR D EANLBIR R <7 b VD
MEcid, 25uL @ EEP & 30mL @ 96% = ¥
/= WERELLbDZERWE., CORAKIC
2 W TEABAHILEETIT & > T 200~600
nm DERHEFH DRI EE 7.

EEP OFHEHEEEI/ O T ZT7 4 —
(RP—HPTLC)
RP—HPTLC iZiZ ¥ Y # 4 )V RPFssS 7 L
— F (Merck) ZHW7/. EEP3uL # 2 &y b
L, EBIAMIET ¥/ — 17k (55:45) %
Wi, 758 /74 FEEIZEIE 366 nm BT
THeH L.

7 oRY RMBBROFHEEEREI O TS
7 14— (RP—HPLC)

7584 FEOEEDFICIZYMC
PACK ODS-A # 5 5 &2FW\WTIT- . HEIHE
BEEEE : # 4/ — v 17k (5:75:65), HEld
1mL/min, BHE ¥4 A — F7 LA BRHAT
fTo7. Zuo= b7 35 413254 nm TILEL
7. EEPHD 7 5% / 4 FEOERIC 3ELE
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HERILEMHEDRIE

MBILEER B o F vOR(LESE ) /
— VEEOHIE (Hammerschmidt and Pratt,
1978; Pratt and Paula, 1979; Pratt and
Watts, 1964; Park and Ikegaki, 1998) Tk
> TEEL. 60mg DY / — Vg, 200mg @
Tween40,5mgD B aF YA 5mL D7 oo
FWVLITHEL, 50COT—4% ) —xNE L —
Y —CEEE L., 7 ook aRER, BEY
WCBRRANINME A A4 >~ 7K 50 mL ZHNA Tisiki&
TeEiELi. Bonhic 5mL OERZ 0.5
mL ® EEP % v F LA SALERREICHEL,
470 nm TORINESHEEF T A L -
7o, BIERIGZEY 3 1o HRERE % 40°Cicin
mL, D& 60 DR TTOLEZHA & - 1.

AR AR IS X 2 IMEE M

7o ZEMTERICKE L TVWAEBT FY
BREE & ESUERES %, 7o XEEHNCEBE L -EE
fREETERIEHICEE L /2. BHE L 2B EMIc
BEEPA2&8E€#-T+ X 7%B%, 37CT—
Was# L7z, EEP 7+ X 7 i34k (Whatman
No3 (¢5X1mm)) %7 o® ) fWHEFIC
REL, ZRTBPEEET CHESYE,
51T 60°CIc 4 B5faikE L C/EBIL 7 (Blair et
al, 19?? Park et al, 1998).

EEP [C& 3 E7Jv0 =% —EFE MO

t 7o =5 — EiEEOIE i Park and
Ikegaki (1998), Aronson et al. (1967), Rei-
ssig et al. (1955) ICL7M-THIEL. &
EPP50 uL &, O6mLOET7 v vRA Y T
L (0.6 mg % pH3.6 D 0.1 M FE R £ fir
- 0.15 MG/ b ) v AEIRICERL Th
5bMD), eTo=%5—+ (¥4 F7IN—S: 4
YR BRM, Sigmath) 2350 2=y FEAT
W3 [E UAEEE 50 kL) DRE&H%E 37°CT 40
DEEBEL. EEKROSM A Y v LG Y RIE
0.1mL ZinA, 39&HL, =5I1T3mL D p-
IRXFNT I/ RYITIUFE FEMA 1.

37°CT 20 AL E #1711, T XTHERE 3K
ZXBX & LT 585 nm TR A RIE L 7-.

RIS DT

EER T THIEE 1 @ 47 12 Rubinstein et
al. (1990) AT LichAi-7-. 20pug/mL T
@ EEP OffifasEttia~A4 70 s 4 4 —7 1L —
b ko +EEEEEMER (HTCL) @2 vk
u—%3 Y BRETHN, RIEKETO562
nm OWIVERITE L7z, BEEMAEKICZLITO
Lo boMELNI. KB (RIFEEOER),
HCT —8 (B O j#fiE : ATCC CCL244),
MCF-7 (ALEMRIE : ATCC HTB22) & CAKI-
1 (BHEIRIE: HTB46). Mgtk idinyg
vHlox b #YF (VP-16) %ZflasEitilED
BB e LTffi-7z. CORBRIETAY D
Chapel HilliZ & % North Carolina X% @
Bastow 1#+-ic & - TiTbh i,

E MRERDED AR HIV) [Cx3d 3185
WH DI

P HIV iEH: D ER 13 Chen et al. (1996) I
LicS->TiT-72. 7 iz 9 DMSO (¥
AFWANKFVR) KERBR LI, 3T D
B, THEKEHSLI O —EE% HIV-1
(I1IB 238 iCBges &, —H 2 REEEHITARK
Qi BERELLHRIERHEZHET 500
fEbntk., FRALEY A VRORKRZIEET
104 g2 = o b /mL @ TCIDs [EZ R
5T, AZTIROVTHBHENEE LTEE
BRcoath L. COERRTAVAH, ) -3
¥ K M| @ Biotech Research Laboratory @
Mark Cosentino 4z & -» TiTh 7.
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T—7 EEP OFH
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RREF v FW) =8 "E (%)
1 BG1 i 63.0 BTz (VA e 753 YF e Fe Z—0)
2 RS1 UG 1EN 57.5 B (VA e IS5 vFe Ko=)
3 PR7 ={i5]c) 65.0 B (54 —)
4 PR8 e 54.5 B (5 -)
5 PR9 frEE 58.7 B (v5F+-)
6 BAll DN =] 45.9 JLEE (=4 7)
7 BA51 Lo 151E) 438 JLEE (=4 7)
8 PE5 =311 41.3 LS (v 7y a)
9 PE3 #E 46.7 JLEEE (= F v Ty a)
10 CE3 e E 24.1 JLEE (€7 35)
11 PI1 o 23.1 JLEE (BT o4 —)
12 SP12 frE~iEmn 61.0 BEPEER (v /¥ o)
3 BG1 Rt R TIRR
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2 EEP I & 3 HiMEmiEE

) FELLE-FIE 28 (mm)
Tw—7
#WET N OKE SRk

1 BG1 i IR
2 RS1 RS Ptk
3 PR7 2.0 2.8
4 PRS 1.0 IR
5 PR9 3.0 Ut
6 BA1l 6.0 9.0
7 BA51 6.0 0.5
8 PE5 2.0 1.0
9 PE3 TR [EX0
10 CE3 RN fatk
11 PI1 R fatk
12 SP12 3.0 1.0

520D N—F3T 7 VNEHRETHY, 6D
DOINV—7D7aK) RET 5 VIILEIED
bDOTHB (ER D). BhoH v 7 VG dEHRE
EH VY INESTRLTH S, £1Blo1 7
— BT S VNEERDO LD TH B, 5D
R 7S VBB EILES LSO 7o R Y 2
FEN>TWAEIEAERT. 7oR ) ZOLH
PERAEAEIC L B8, FRICHIAE T oRY =
HSHINLE & IEBARIC R o2 %, SO X
SBHNNKE T XY RZEDTHRDEL -
fo. T ¥/ —IVABERSICOWT bHIFEN 52
EpREhTwa, 7v—710, 11 ZKE<
TRTOINV—F1F413%H» 5 63%DT ¥ /
— VAR EECH, S Vv—F10 &7V —
FIIRBENEN241%E231%E VS &S
I ¥/ — VAR DSFEFIT/DIE b - e,

T5 /=T oRY ZDMEEME
7ok 27 NV—7 OFEEE FEREE
B7 F YRR S EEREERKR IO O
fo. COERER2ITRT. FSv—F1DF o
Y RFEBET F v EKEORKEZH L ish -
tz. =72, 9, 10, 11 Zb¢hIiciifiz
~xL, Zv—73, 4, 5, 8, 125HEED,
SIN—76, 7T IZERECEEMEIRIRERL 2.
JN—7 607 u R ZIFEMEBKE I LT
SEWHLEE AR LA, Zv—71, 4, 5,
7, 8, 12 DFEHEH/INTH - 1z,

it

)

] (h)

K8 73 VNEToRY) Z2OHHLIEE
A : HlG1(BG1), AG2(RS1), OG3(PR7),

*

G4(PR8), @G5(PRY),

+G6(BA1l),

@ XSHEX

B ! AG7(BA51), XG8(PE5), AGI(PE3), lG10(C
[OG11(PI1), @G12(SP12), @X}HEX

3),

x3 JIRIEEY

E7 o=y —+

aiaki EHILER (%)
1 BG1 16.1
2 RS1 11.8
S PR7 37.9
4 PR8 17.1
5 PRY 36.4
6 BAI1l 40.8
{4 BA51 48.6
8 PES 40.8
9 PE3 10.6
10 CE3 20.1
]l PI1 2.4
12 SP12 383

91

PUBR{b & R AE M M

R BB REAN 3 IR L. Fv—7
10 < XTIV —7H580% LI LD



89

£4 b MEEEEMEICGY 2 HlaE

20 ug/mL THHIE & h - fllatk D&

T—7

SAHSRRENE (] 5 AR B AR FLERE

1 BGl 68 19 15 Rt
1 RS1 50 48 9 37
1 PR7 53 45 12 31
1 PR8 50 47 13 33
1 PRY 14 39 8 18
2 BAI11 75 32 16 RIRE
9 BA51 34 9 fatt K
6 PE5 88 79 72 77
6 PE3 85 77 74 80
7 CE3 97 95 94 96
8 PIl 43 31 12 43
10 SP12 37 22 12 31
VP-16%* 90 46 25 41

*|FER| (Etoposide), 2ug/mL TOiEM:

P bIEM, 7 v—710 i3 80% LI T oiEHE%
mltc, =79 3HBbH & LTERE L
ot MRERIC>WTR, ZFv—73, 5,
6, 7, 8, 1207 aR ) RBITNV—7"1, 2, 4,
9, 10, 11 &R L CiEMEASED - 1o T EDSEE
BN (33).

RSO ST

EB L OHET</ 7 o R ) 2 DN
3% 4 IT7R L 12 EEP %[ W CEEE AR,
BRciz—iciiiasEsggug, b0k E-
e BV ERE Nk, F4iThHF /- EEP
(%R D3 S A MR D B Z IR 14~
97 % DFEFF THIHI L T Wiz, FBSAFIO T b K
YK (VP-16) RINoEHET 2 &4 10 %
HIEWIRE (2ug/mL) TREIEROHIEMKI L

7 VR EEPO LD EIZRIE Y, F7uoRY R
3 L WiEEOMEEMEEICEATVWEE D
WA 5. 5, HEPEEEL /oS TOFFLS
Hiha. Sv—71, 2, 7, 6 FELREVER
Thot. TNhHIR50%H5VWidZTNLED
=W A KB fila (BUEEEOREE) 1
LThRLAE &5k v—77%¢6 3% HCT-8
(BIE DlgiE), CAKI-1 (BofEE), MCF-7
(MaEB o iRiE) EEREEMIEKIC & WiEHEL
b5, BRMCHilaEEEO R onicg T
D7 o R RY v FIVIRERE] 7V — 7 THIER
Bt 2T, V=76 LTHoDToRY
213 4 EoOEBMIgICSWEESH - 78 (R
4), HPTLC ®/¥% — v idE > B -TW
7,

TiEME/R LIz, L LA filasEito =2 ~
5 HLHIV &k
g = ICs0(g/mL) ECso(zg/mL) TREEE (T
RS5 5.95 1:23 4.83
2 PRY 17.9 2.83 6.32
3 PR9 18.8 2563 7.42

ICso © 5096 BHEHARE = fAlkig: HO NI~ T 50% OflazE A B S 1 S0kHLE
ECso : 50% il =HIV O¥htiz 5026 L 75k
TBEHEH T 3 5.0 ZHA 72 bDIT >V THRERZETT - 7.
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L HIV Q57
W 208k LI EEP 0% v 7 ic> W T

EERTTH9 ) v koo HIV EEI %

I AFEEIR AT, HRIIRS OEYTH

3. EEP 4 v 7o, Jv—71L5IKE

FNs7oRY) XTECS0ENZNZEN 2.83,

2.53, 1.23ug/mL TH HIV EHEER L, 7HE

EiE (TD 13632, 742, 483 Th-t. L

HIVE#HERVWEFN S Vv—F1 E5IIBL,

FEEORIB I V-F1ITBVWT S Vv—

F5LDHRPFVEVZ S, higTaR)

R ISBRASPLHIV EHZR T C & E2HEL

1ERAOERTF -9 ThHb. SoICHEED L,

BURS OEENLEE NS,

(FEEOFFRITiEER) (BHER 7JH RESS)
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We have collected 400 propolis samples
which were collected by Africanized Apis
mellifera in Southern, Southeastern, Central
western, and Northeastern Brazil. The respec-
tive samples were extracted with ethanol. The
ethanolic (EEP) were
analyzed by physicochemical methods such as
appearance of EEP, measurement of absorption
spectra by UV-spectro-photometry, Reversed
phase-thin layer chromatography (RP-HPTLC),
Reversed phase high performance liquid
chromatography (RP-HPLC) and then the EEPs
were evaluated their physiological activities
such as Antioxidant activities, Anti-microbial
activities, Assay of cytotoxic activity to cancer

extracts of propolis

cells, and HIV-Growth inhibition assays. In ac-
cordance with results of EEP appearance, UV-
absorption spectra, RP-HPTLC, and RP-HPLC,
the propolis were classified as 12 groups.
Among 12 groups of propolis, five groups of
propolis were collected from Southern Brazil,
whereas six groups of propolis were collected
from Northeastern Brazil. Furthermore, one
group of propolis was found in Southeastern
Brazil. It was found that the variety of propolis
is depending on plant ecology. Although rarely
exceptional propolis was found in spite of geo-
graphic locations, these propolis were not in-
cluded in this study. Physiological activities for
12 groups of propolis were also variables,
depending on geographical location. This is due
to fact that the compositions of propolis are
depending on the compositions in plants.



