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75 VNET o R 2OEHECEY 5%

ok 1|

7o R Y R (Propolis) &3, IV /sFHE
DREDEITIE S BRE~ KGR OEEDE
Thh, IYNFRRIRLOBERLICHLE -
i - EYEREME - FhEOEESEI, B
GonwY - BEifEEZRELTIEONS
(Ghisalberti, 1979). [=fiE¥ & L TO 7 o R
Y 2 D D RESE i3 F2 TRl 300 FELL ERjIC =
PHORY, YJUEEEME, TURILEY, PUREERE
M, PIEEMES EA S AEYEESRE SN T
W5 (Burdoc, 1998; Marcucci, 1995).

7 o R Y 2 O IEERENE h 7 s o i
KIREST BT EDD, 2—o vy, k72 )
B, TYT, T7YAHEZTNTNELAHIEE
LEWC K DEROERBREL D, ThET160
B Eofta&hiER SN TV 3 (Marcucci,
1995; Bankova et al, 1999). FEL LTI
GC-MS & HPLC A3 7" v & Y 2thd{L&d)
DHEE L, BFREYVOREBECFERI AL
(Bankova et al, 1999; Greenaway et al.,
1991; Markham et al,, 1996; Tomas-Barberan
etal, 1993). Bk 2 & &1iT, £ 5 DILEFRS
DA DOHEIC b hb 57, BRd oEEE
TOLTOEE» LD 7o) 2iF, FEEOE
HEMHZEZRLALT E DS (Burdoc, 1998;
Marcucci, 1995), #2475 AEYISHIRFE D2
Rz, BER2EFE»,SOToRY) 2OFHbEL
LTEHTH B EEZ S5, Kujumgiev et
al. (1999) &, 12EORLZ 7o+ 204
BREEE, oA VRERCOVLVTHEEL, £
TO7 o) 29575 ABEEICK L TEEE
oI EA2H|E L TV B, Miyataka et al.
(1997) B7 5 YNEREED 2O 7aRY
2 Xt L e 7ove = & — CHIGIE R % 1T

#, A. H. Banskota, FI& i,

W% waE, FIE ER)

HFEERERZITY, &7 ve =5 — EiEEE
27 o # Y 2DFFEO 72 OEN 7o AT LY
BHETHS LRI, 7oR Y ROEERE
T > WTOWEIE, TERkiEH: (Hayashi et
al,, 1999, Scheller et al., 1990, Yamauchi et
al,, 1992, Pascual et al, 1994, Volpert and
Elstner, 1993, Matsushige et al., 1996), ¥
% 72 3fMlaEHEY (Banskota et al, 1998,
Grunberger et al, 1988, Matsuno, 1995,
Matsuno et al,, 1997, Scheller et al., 1989),
FF{R#&7EH: (Basnet et al., 1996, Gonzalez et
al,, 1994, Gonzalez et al., 1995, Sugimoto et
al, 1999) K>\ TOHENSH Y, EHERS b
WL o BgEIh TV 3.

HAENTEHEINTVWAE T S5 YNES O HE
D) RCOWTIE, TN, 'Y, s/
—WVICERS B RROEROE, & HFEORR
HIERM 7 v R ) 2R OERAF ORE15H]
WrREEL G > T, BETE, AP
HPLC At bV SN TV EA, 7o) 20D
FoEHEEEPEE T 54 Ok & DRGE%
WLoh3abDTIL,

ZITIAIZ, TIPNETOR) ZDEL
AR 6 e AF L, ke RMd 5 E8E
OREY, % OFEHICEHE T 2RO ORHE, 5
IKLCMS 2 W ic Zh b DS O 21T
W, 7o) ROGEFHEEEELIT A L%
B

1. 75 DNEToRY X0EHE

4 v P F 1999 IT 7 5 ¥ )V Minas
Gerais | Belo Horizonte iTAF L7z 6 fE%
Ao, cho i EHhomviEic, Ultra
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Green (L K UG & %), Super Green (SG),
CPI (CPI), Blend (Bl), Parana Green (PG),
Brown (Br) &figancwa. UG, SG KU
CPI |& Minas Gerais JIE THIHLDEIEZRK D
TRERELENE 7Y —v 4 7DERTSH
5. BLEZ7 Vv v Fxhicd®, PG 3 Parana
MNEED 7Y — v 44 7, Br iZZXELBEOFEE
Th5.

HEZaRY RGK =5/ -, 7)Y
YETHHLTHVLATWEE, S, 6D
7R ) ZZNTNIZOVWT, KRFA T/ —
VT L T+ 2/EBIL. BB, Fo®
) R iR BEokiig (80°C, 3hr) L, EK%E
BAEFRE L Tk 221870, (RVWT, BEiE%
A5/ —IVT 3 IR, 8% R
BLTAY/ — vz 2E(ERIL, BEMIE
HTOfERA &BEET %, MIaEsErEEE R
5%, DPPH 7 ¥ ViHETEMRER, FFREEE:
HEEEITV, ZOEFEDES % HE L 1.

=T D human HT-1080 fibrosarcoma
M B2 (Rasheed et al, 1974) K ¢f murine
colon 26-L5 carcinoma ffif@ (Ohnishi et al.,
1997) K9 2K 7o R Y 2 =+ 2O
P E G A MTT 7 » £ 4 % (Rubinstein
et al, 1990; Banskota et al, 1998) IZ & 0 #
HLk, TORERE, * 5/ -+ 205004
BKEF 2 & D BOHEEMZRL TWOI,
WFNO 7 e £ Y 2T+ RGO ICs 18
WKFREZEMBR NS, ChoDEEZR WM
faEFE R E TR R 1 7 o R ) R
BRATEVENSE- /.

DPPH 7 ¥ WiHETE M ER (Hatano et
al, 1989) KBV T, K F XHHINT 5 A
§ /= F R DBWIEEER LA, A
ETERH R ERR IS R IR EE R R o g
oz,

JFR#&E 1 13, D-GalN/TNF-a THHKT 5%
REZETMIEE T 7 v %2 {EH L (Seglen,
1976), 200 ug/ml K 100 ug/ml D EE T
AELI. TNUENOToR) DA S /) —b
T REKT FRADOEWELRT 5 L&, MK
Bl T 28 H%R L Br 20T,

o
= x m 200 1 g/l
ot ’

: o
o s |5 . 1004 g/ul. - --
4

il m 200 g/ml,
b *k
I i+ e i O100ug/ml -f fo-o-e-

IEHEE S HATE

K1 b-GalN/TNF-a T#HFT 5 #IUEEITHIEE
ETNVICBFBToR) R A /) —ibx F R(a)
RO 7Kz F Z(0) DT HNEFERR 27 k.
RIS EEFETRT
(n=4, FEHEBEMERFIE n=8). WREITHT S
HEZE: *p<0.01, *p<0.05.

UG 8G CPL BL G Br

AY ) —NVIFZAEFIET BKT F 2 LDEN
IR EENGIFEE %2R L e, Brliskox 4 7
— )T+ 213 100xg/ml & 200 ug/ml TIE
2R L, UG, SG, CPI ®7Kkx= + =3 200ug/
ml CTHELFREEE R L. Big, Ko+
R SR AR & 150 - 2B RERE D, &
TF 2 100ug/ml KU 200 ug/ml DIEETOD
MR FR R E T 5 &, ROFRDIK
W Br 5\ b ERDOE W UG F TEHEREDE L
BARCONEFELEL-THBY, MEDOM
WKHBERR S (K1), Uik > TAEER
Erid, Ao 2 EoMERRERE X2, 735
VIWET B R ) 2 DR A Y 5 B CER
ARERE AR EEZ oM B,

2. 7S5 VIETORY RPOEERS

Lo 3SEOEERABRICBVWT T 5 YIVE
FoRY RO FRAMNEEEIRT T EHIHS 0
I -7cDT, RITZENLDEEICES T B
D OFRIAZERAA .

FaoRrRYRAY ) —NzFRLODHSLs O
v IS5 7 4 —RUDPTLCITL Y, 7 0= vEE
BN 4TE, ERRFERATE 5750547



DIFNVRY6FE, 758/4K4FE v/
77 vHEEETE T oOfM2EDF 27 Eot
e E Bt L, MigEhEfiEEY, DPPH 5 ¥
HOVIBEIEHE, FFREEEZRIE L 7.

27 ¥& @ th T murine colon 26-L5 carcino-
ma \ZXF L CHFEREEEEZR L cbadid,
betletol (19;ICso, 4.95,g/ml) T » human
HT-1080 fibrosarcoma =3 L THEERH ZE7EME
%78 L 72 {t& %13, coniferyl aldehyde (9;
1Cs0, 4.05. ng/ml), kaempferide (20; ICs, 2.91
wg/ml), ermanin (21; ICsq, 2.30£g/ml) @ 3 1L
EMTH - .

1LAYIERE 1004g/ml © DPPH (604M) I
X9 BHIRE 0% EER L 1 bEYE, ar-
tepillin C (b; 96.6%), coniferyl aldehyde (9;

41
100 -

32
20
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91.9%), betuletol (19; 94.1%), kaempferide (20;
94.7%), dimeric coniferyl acetate (23; 58.2%)
TH-7Te.

75 VNVET oK) XD REEMER S I
S W T IZLIRIIC caffeoylquinic acids 73$4 &
nTW5AAH (Basnet et al, 1996), AHFFEICE
WTHASY /) —zFRAEIHRIETBKIFRELD
SR FHIRESER EE AR L cE» S, [l
SERHETEMEICT S 2 (LAY DAL TRIR
ANt KYF4oTavro—wE LTERL
72 silibinin (ICso, 89.6 M) & 0 5&WFFHHAGSE
PEE®EZR L ILE&Y I3, 4-dihydro
cinnamoyloxy- 3 -prenyl cinnamic acid (6;
ICs0, 26.9uM), 4-hydroxy-3- prenyl cinnamic
acid (7; 1Cso, 34.4uM), vanillin (8; ICso, 22.1 1

50 55

40 ()

K2 {BES (1-41) Ob—2 A4y s o= k54 (TIC).
L&Y %: 1, 3-Hydroxy-2,2-dimethyl-8-prenylchromane-6-propenoic acid; 2, 2,2-dimethyl-8- pre-

nylchromene- 6 -propenoic acid;

3, 2,2 -dimethylchromene- 6 -propenoic acid;

4, 2,2 -dimethyl

chromene-6-carboxylic acid; b5, artepillin C; 6, 4-dihydrocinnamoyloxy-3-prenylcinnamic acid; 7, 4

-hydroxy-3-prenylcinnamic acid; 8, vanillin;
12, agathic acid;
16, tremetone;

-acetoxyisocupressic acid;
15, cupressic acid;

kaempferide; 21, ermanin;

9, coniferyl aldehyde;
13, agathic acid 15-methyl ester;
17, viscidone;
22, 3,5,7-trihydroxy-4° -methoxyflavanol;

11, 18
14, agathalic acid;
19, betuletol; 20,
23, dimeric coniferyl acetate;

10, isocupressic acid;

18, 12-acetoxyviscidone;

24, (E)-3- {4 -hydroxy- 3-[(E)-4-(2,3 -dihydro-cinnamoyloxy)-3 -methyl- 2 -butenyl]-5 -prenylphenyl} -2 -
propenoic acid; 25, (E)-3-[2,3-dihydro-2-(1-methylethenyl)-7-prenyl-5-benzofuranyl]-2-propenoic acid;

26, propolis-benzofuran A;
methyl 3,4-di-O-caffeoylquinate;
32, chlorogenic acid; 33, chrysin;

27, propolis-benzofuran B ;
30, methyl 4,5-di-O-caffeoylquinate;
34, quercetin;

28, 3,4-di-O-caffeoyl quinic acid; 29,
31, 3,5-di-O-caffeoylquinic acid;
36, quercitrin;

35, kaempferol; 37,cinnamic

acid; 38, p-coumaric acid; 39, caffeic acid; 40, ferulic acid; 41, gallic acid.
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M), betuletol (19; ICso, 12.7 uM), kaempferide
(20; ICs0, 17.6 «M), ermanin (21; ICs,15.0. uM),
3,5,7 trihydroxy- 4’- methoxyflavanol (22;
ICso, 22.0uM), (E)-3-{4-hydroxy-3-[(E)-4-(2,3-
dihydro cinnamoyloxy)-3-methyl-2-butenyl]
-5 -prenyl}-2 -propenoic acid (24; ICsy, 15.2.
uM), propolis- benzofuran B (27; 1Cs, 15.0
uM) O 9{LEYTH - 1-.

8. 7S VIETORY XD LC-MS S

BIECTSVUNETaR)ZAAY /) —LTH
2 &0 HEEL 7 27 {LEY (1-27), LENICT 5
UNETTRY) ZKZTFhoHEEEN TV
4 f& D dicaffeoylquinic acid #8 (28-31), 7o
Y200 DOHEREDDH 5 10/LEY (32-
41) Dt 41 bEamEZER & L TLC-MS 4t
T 7.

BRI, ffAc DEFICDOWVWT/NIVRAL VY«
7 ¥ a VIEICT LC-MS fIEZfTIEV, zhE
NORET O REFRFR (tr) T4 4 v M-
H] 2R4EEHEZL. IROVT, 41 L&Y%
BE& L LC-MS 2th 2T\, L&Y~ —
sAxvsa< by 5s (TIC) TRIFRES
A RTEAMRELL (K 2). 4B, TICKKE
WTHBEETE 0D » Ic—Eo L&t o\ T
b, o FA4 v [M-H] OHEHTO<=X
o275 ATIHEARICOBEL Tt BR
& LT HPLC %&£, E#E% CLC-ODS (150
X6.0 mm) 474, BEMHEG 0.5% FkE #
Y ) —NET SV &M (056% AcOH-
MeOH (70:30, v/v) to 0.5% AcOH-MeOH
(20:80, v/v) for 30 min, 30 min DI&{REF)
THRE1O ml/minTEH (7 5 2 BE
40°C), ¥ Y FNVEAEE 10u]l, LC-MS &4
Z 14 4 v 1t ® — F, negative APCI; TIC
range, m/z 143 to 900; vaporization tem-
perature, 400°C; orifice temperature, 60°C;
needle voltage, 2.80 kKV; ion injection time,
0.1 sEHWAEIT L. TOLEETIE, BIER

ATHRATHO, KT+ 20 SHEEL (b
GYE 20 pRIAICEHL, A7/ — v F R
B SELEYIE 50 LRI L 7.

Jitra Grees (Ut )

%‘Hn;'nn P

i f‘lnnHILLIL_,E 1.

w kil exy s Mm:h

 ; Hﬂ{ﬁ‘ ﬂm
,;t;ﬁ. liL h el Dl
Lt ts ool anlin]

o
Brovn (Br}
s

““““

| SR AR ‘,.1|'1§HIH_;rn

BB I WRBITT AR 3WIBHB/®W 25

et

014156 213 1

K3 EWET I VNVET R R
(UG, SG, CPI, BL, PG, Br) /KKBLUx ¥/ — 1
T+ 2T DLEYID A A v R

T3 YVNETaoRY) X 6FEITDOVTLCMS
AT IR, Kz + 2@ L TRt
nN7{b&%id, 3,4-di-O-caffeoylquinic acid
(28), 3,5 -di-O-caffeoylquinic acid (31), p-
coumaric acid (38) Th 7. T, £ ¥/ —
VI F R FHELK,
acid FEE,
cinnamic acid FEE, ToOftho 7 =/ — ik
{tasatE - BB oN, 127
MEo{kaY (1, 4, 5, 6, 7, 12, 14, 19-22, 35)

HIEICKRH S 7.
6FEDTaR)RD—F A4 Vv a=<h
75 & (TIC) 2LthR5B E, ZNENDA A v 5#
BRELLZOD, KFR[EL, #5/—
T RELETRBEML TV, Lel, =+2
MIT/hE T E DA A+ vETLZKRT 5 &
DOV bD[ETE (UG, SG, CPD REEL D v
—vmL, FROEWSDOETE (PG, Br)
F DXy —vAERLE 7Ly R84 7 (BL)
BREFOEWHD (UG, SG, CPD EZEL DK
Wb (PG, Br) OHfiis/ ¥y — v &R LK
(®3). ZofER®» 5, 4E0O LC-MS&HETT

T | diterpene, chroman &5

flavonoids, caffeoylquinic



4-hydroxy-3-prenylcinnamic kaempferide

By = OH, Ry= OMs
By =OH,Ry=H

betuletol
acid

4
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LIS i
o A%/ —ndhil

Fy=H K3=Ry=calleoyl, 4= H

Ry=H Ey=Fg=caffenl. Ry =H

3, 4~di~O-caffeoyl quinic acid 3, 5-di-O-caffeoylquinic acid

a) TS VNETER)ZAY ) =z F RPDLEY T, 20, 19 DA # VEREE

b) 75 VNETORN) ZKBLUOA ¥/ =+ 20D(LEY 28, 31 DA & ViR

SUNETORYREDTLZEDA A+ VIRE/Y
g — v EHIRT BET, T OEROSEEHB
TEHENARETH 5 EFZ o, IRICHFHMIE
URBETE I & OFEBEMFEY & nicfbE&ico W
T, i1 4 VviEOBKELKLTA S
&, silibinin & b & @ FHIIESE EEM: 2 7R

L 7z flavonoids 19, 20 & U dicaffeoylquinic
acid 28, 31 BEROF VY ¥ N TEWA &
vigErzRL T (K4)., Lics-1T, Th
S>DILEY 19, 20, 28,31 DA A VERE D, 7
I YNWET B RY ROEFHMICERISIEET
bBEZELOLNS.

FiEn &Sz, LCMSHOHFMBT S YNVET
oY 2DOREFMICENTH 72D T, [E5E
HETHLDEERE (R —FE, # 5 v 5B, FERE)
D7 R RAFEEOSTERA. NS DE
HWo7oRYRBRO7 o< 7541375V
WEED DD ERFREL-TEY, GHERONEL
STWBEERLTWS, I, BDITRN
fek i, Z7aR) 23 v SFOREIOBIAR
MOLEDTL 2bDTHEDT, EMMBENLS
CEEREYN R 2B TH B, MEEFHIT B
LITBOWCEMAZR ST 20BN D 503,
SEI0FER IZ LC-MS i CEMOREE 2TV
5 AAREH ORI L TVE D EEZ OGNS,

Piko &5, &8s (o, FFmiasera
EIEMERR ) 1ICEH Lo LC-MS iR, 5E

RIRHI T EDS D TS 5 175 VIVET O
) 2ROEEFMIcBVWTERALBFEICEBE
DSBS T 5. 158, FEO LC-MS #EiZ
TS VNETTRY RS T, fioHigo 7
oR ) ZOFEFHMIICB VW TOERKETFELEL
5EEbLNB.

(Banskota, F%, FIH: T930-0194 ELEE LT
5 2630 EILERZERIKEMEIEFTAT LS
HEY BRI, MAES F325-0025  HEAREERH T
Bl 5-452 HAZ o R Y ()
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KivosHi  MIDORIKAWA®, A. H.
YASUHIRO TEzZUKA", KATSUMICHI

BanskoTa",
MATSUSHIGE”
and SHIGETOSHI KADOTA". Quality evaluation of
Brazilian propolis. Honeybee Science (2003) 24(1):
15-20. 1) Department of Natural Products
Chemistry, Institute of Natural Medicine,
Toyama Medical and Pharmaceutical Universi-
ty, 2630 Sugitani, Toyama, 930-0194 Japan, 2)
Nihon Propolis Co., Ltd. 5-452 Shimoatuzaki,

Kuroiso, Tochigi, 325-0025 Japan.

Quality evaluation of the propolis is impor-
tant, before to be used in food and beverage. In
order to settle of the adequate method for this
propose, we carried out three different biologi-
cal activities, i.e., hepatoprotective, 1,1-diphenyl-
2-picrylhydrazyl (DPPH) radical scavenging, and
antiproliferative activities, on six different pro-
polis from Brazil. The hepatoprotective activity
was in accordance with the grade setted up by
beekeepers in Brazil. Thus, the hepatoprotective
constituents were identified, and by using them
as standered compounds, LC-MS method was
settled as the most convenient method.





