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¥ = (apigenin) **)V 74 Y >~ (luteolin)
I EDT T RSB RPN LB & < 73
mLTHD, FAEA > (daidzein) 7 =R
74~ (genistein) ZEDAY T TR VFHIE
L TVWS. ()-ZE¥HaATF AL
— k ((9)-epigallocatechin gallate: EGCg) 7 &
DT ZN/ =)V (A7F80 3RS, 7Y
V= (naringenin), TVFAT 47T 44
— ) (eriodictyol) 7= & D7 F3./ »FISHHHE
flc, 7 =Y (cyanidin) R EDT7 VM
TZVERT PR —HHIIFENTVS.
SRMPICETENDE 7IR/ A FOEHL &
&, 4 FdT K DITbNISCERIEE O 7 1
Yz 7 b [BarPOIEREIEREEE O &
HRRILICEET 2078 Ik b, THEREEEMR
FF—2R—R] LLTEXESHBH, H—h
AR — ¥ (http://www.life-science.jp/FFF/index.
jsp) IERHENTVS.
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-7 )av R (quercetin-4' -glucoside) 7 L
T3, b bhmiEducidEbEAR T Z) a ik
FEETHEEDNEET B ERETh T
% (Sesink et al,, 2001).

ZTofth, EFEZEEL 2 - O kR
KDEM? T 5 EGCg Wil T THHET h
(Unno et al,, 1996), EGCg (ZiF#ER, L&
0 vERmEOERE L TIHICHFELT
Wwacbkdbhhholz (Leeetal, 1995). Fiz,
Fw RV ERERC & D BCCg 13/ 20
HILEMEZE L, HE, MCEOmT5C
ERELMCE N (EE#D, 2000). —7,
TU VT BDY T =3 Fvav R
(cyanidin-3-glucoside) (GEHEATH 55, I
FICIEERERDOE X TEFEL, 77V arv%
DIEEHRE L TREFELEVWC LEMEENT
W% (Miyazawa et al, 1999). THix7 > b
VT ZUBEEOENA A VR TFTH B
B, BNHIEDOH T % B-glucosidase I & % fi
IKGREZTICL L, ¥z, Bk pE
Mol EIGNS. YTV -3-F
ay FoREmE LT, iF, BixEolEs
HIZAF VR E N TR D, hicidy
TZIVERPREAR L TER LT O AT
FaBEMEENTVS (Tsuda et al, 1999).
CDEKIIT, 7R/ A4 FOBFERINE, ZD
EFREOBHDL T A IR TEHTHS
B, KEICHLMNCEDDDH 5.
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HENTW3 7 aR) g, I YNFHELD
RV DI R Y 2 R 8D TE - T RIlE R E T
bs. ToRYXDOEEKTE, KE A9
g, 1k, TOMI I NVEEETHBH, &£
B DAE R R B D FREU 21 VI F 5~ % FEHIR
WKEAENG. 7TaR) Rk, HFSHTRE
CAEFELLTHHENTED, &F, HEF
H, $iYAIVAVER, TISSEFER, HiSEH
5 EDEZ K DFEELRIRMMEETN TS
(Burdock, 1998).

B, TaRY RO, B & UG

YINCBET AWML R, TaRY RTER TS
ZEETEREDE, Ny HUR - RSHV7
) 7 4 V) 7 (Baccharis dracunculiforia) & >
SHEMERREETRBDIC, KEL 2HEED
5T hbhoTER (FEES , 2004). R
SEEFEETZ7aR) A&, I—mv/Eh
DICEHELS M SFIHENTEZZA T THY, 7
TR/ A REZLELENFHUTHS. —7,
NYAYR « RSV T+ ) TEIERET
270KV A, TR T4 AMNEED
TIVNVEERTHEREN, 7R /4 F&D
&R BBAEACT IV A R EDRD %%
CEEG. B, NyhVR RS9 U T+
T, 7o5INVTRTLI) EERENT
Wa.
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RPFEFEO TR &, I—a v/ STEH
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KOTIWITTARTIWVE S FUVinETETSS
ORIV RE, TOEATICET 5. K3,
RTFRTORY ACEENDFRRTERL
fe. LiEG, BRICBOTE (FveF i o
RV RACEENBZRENET IR/ A RTH
%1 & DFRS TZIEMMHE > TWEh, ERIC
&7V (chrysin), 5 >F > (galangin),
¥/t 71 (pinocembrin) & EMNRTZ
R7aR) ADRENET IR/ A RTHY,
¥ /N> % (pinobanksin) % 0% E A
%< EFENS (Kumazawa et al., 2004a).

7ORY) RICEENB S DERENE

AR Lz k21, IF, BRICEENS TS
R/ A FOEKNBIREICET 2078, L<1Th
NBE3WCE->TERE. RITIREDOTTRY
AET IR/ A REZZLBEBEMTHBH, T
DEIBTaR) RCEENE V) URAS
VEVIREDFMINET SR/ A RICET 54k
NEIEERFZEIE, HEDIThh TV, X7z,
ToR) RAEBR UGS, TOH0E DR
MRINENZ0h, ZLTEDXSIRHEHh



155

e
@

OH O
HSvFy C by v
HO. O »\@
OH \I:;:[%%I‘OCOCH3
OH O OH O OH O

B LR

OH

OH O OCHgz

7 za—)b

YNy -3

34-TA MF LR

v dl mrd b

(0]
.-COOH HOWONQ
Hsco/[:;:]/A\V/ HO

A7 BT 2R F)

3 RTFEFEOTBRY RICEENS EEHS

TV DN, AL TV,

Z T TRe B, I TICFEHMERS 9%
EHLIZTIWVTTAEDTaR) A%zHNT
(Kumazawa et al., 2002), TO 7 TR XD
B ORI « Kt zFNBc ic Lz, 37&b
B, DIVWITAETOR) RO A/ — )Vl
WzZy McRORE L, —ERBRICT Y
DI & 24 KefERZEIL L, i & RPAICE
FN5 7RV AWK 7% 578 Uiz (Kumazawa
et al, 2004b). IV F U EDT IR/ A
RiE, ANICEDIAENS &, WBaaikes
o glaaikeixadicsdh, RNRLET Y k
DIMEPRE, B- 7 ra=_4—¥ /)7
7 #—+ (B -glucuronidase/sulfatase) T
WL, EEEDT R/ A RICEZBTETH
Wzt iz. 4b i, T v bMc7FaR) X%
5L, 1 REBBICERERUZRZp- 7L o
O=—Z—+ /9)iv7 7 Z—E UL /= ifmiED
HPLC 7ax +J S L THB. BRI (X
4a) TRBEEZELRE—TJRER NG -2,
W ZIT52 LT, K4bTA, B, CkL

= a
g
=]
o
8
ol
S
=
0 10 20 0 40
IRER (53)
l B-TIWoa=—KZ—E/VT 7 a—t
z b
=
o
&
Pt C
il A
Zg W
0 10 20 3

0 40
I (53)

B4 I)VET7AETORYRDOITE ) — )Ll
YRS 1 BRI O Z v ~ o HPLC 7 o
el o 1
(a) BEZRILIE, (b) BE0EE



156
TRUEHERE—IDERZHERB L. C
NoDE—27ico0nTik, ZFEERH (Photo-
diode array: PDA) BXUEEDHT (MS) %Zfif
ARHPIClEX D, EhEFhA BNy
> 5- XAF )b — 7 )l (pinobanksin 5-methyl
eter), B ¥/ NIV, Crr7za—)
THBLFAFETE.

51, 7R AKRE% 2 BRI R
Liziiizp- 7o f—¥ /%77 &
— VB UMD HPLC 7 n~x +J 5 L
THBMN, A~COY¥—7LNcE, D~FOD
E— U DERZHER L. ThbDE—7%
FI#%ic, HPLC-PDA BXU LC/MSIc X b, D:
U BEL R TUY, RAFIEY
(galangin) ¢REELT. &, ThHDE—
JIXERBHNMETH -, ERIT W
ToH-o M, LC/MS TEDFEZERT ST

WEERE (280 nm)
—>
«—
—
(w]
«
'\-n

0 10 20 30 40

W (59
B{5 VT TAETaR) AOTZ /— )Vl
%5 2 B0 v hfidEo HPLC 7 o< k
v i 1Y

—O0— E—UA (B /N2 S5 AFINT—T)V)
—— U—UB (¥ /N2 T)
—&— U—5C (rr7za—i)

0 ‘5 ]b 1‘5 ZlO 2.5
THRY AR CHE 54O (h)

6 TIVITAETAR) ZDIE /— )Vl
5% D MmIER DR DFREHNZ L

i eEls.

X6 ik, MIERICBIZE—2A~CD
RIFNREEGREZR L. E—=T A (E/N
PG b AFNTs—F ) E¥—=H B (¥
SNV oY) 35 ‘RIS, E—2C
(rr7zu—)b) FE5% 2 HEBICRE®
B THRAICFEEL, TORKRE & BiTmd
LTWL T MR Nz,

24 BEEIRICDWT E, [kRICp- Zbru=
R—¥ /YT 7 Z—ETEEENHE L, HPLC-
PDA BXU LC/MS I X b otizitesdi=. JRT
&, BELEL TOERVRETE, WDhD
TIR/) A ROFEZME T AT EMNTET
(K72). cockld, chbDTIIR/ AR
D, RicHitcnz L&, 77Vavng
FHENTVWB T EERLTWVS . K Tbic
&, EERNUEZR U7zfiED HPLC 7 u~x o5
LERLED, Filkic¥—7C (7 zu—
V) DEREHRT AT LB TE.

1, RAPCEFENTWIZE—T A~

EOBRDEEZRLE. TO S BRY XA
N a
- D
o
8 B
e E
X A j=
0 2! 30 40

W ()

1/3 IoaZB—EvT 7 x—8
b

D
B

WEE:HE (280 nm)

L

0 10 20 30 40
e (59
7 IWETAFETAR) ADITR /) —)UlHY)
5 UlzZw b 24 EERD HPLC 7 10
i
(a) BESARNLHE,

(b) FERALEE



®1

157

TIVTT A ET TR ADTZ ) —)Uhilh, BXRUTmRY 2%

85 LT FO 24 HRPICEENDZE—Y A~FOEEO a8

TaRY) ADTR /) —)V

IR (/24 FSREIR )

= b & & (g/mg) L B AR
A CIG Y BAFIVI—T )V 22.16 3.89+0.35 2.38+0.45
BE/INvHTY 9.94 594 +0.69 476 +0.58
CHrv7Zza—iv 3.41 0.18+0.01 mHiENT
DZYry 55.58 536+0.41 472 +0.44
E¥ /7y 38.56 2.37+0.06 2.12+0.19
FASFY 16.98 1.49 +0.07 1.47 +£0.06

DY N7y (BE—7 B) OE8IE 9.94
g/imgCH D, E/NUTY 5 AFL—
TIVDER22.16 g/mgXk b &V, UL,
SEORFNOFHEER S &, /0T
S D AN 5= AF T =TIk
DEZNT EWMEEI N FAEBIRLEIC,
TIWITTAETOR) A, 2LDE /N
VD IMIATIVHEEENEENTVS
C LEHE L (Kumazawa et al, 2002). %
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Propolis is a resinous substance collected by
honeybees from various plant sources. It is exten-
sively used in food and beverages to improve
health and prevent diseases such as heart disease,
diabetes, and cancer. Propolis from Europe and
China (poplar-type propolis) contains many kinds
of flavonoids. Although an abundance of flavonoids
in the diet is correlated with reduced heart dis-
ease, there are few studies on the absorption and
metabolism of flavonoids in propolis. To investigate
the absorption and metabolism of the components
in propolis, we administered ethanol extracts of
Uruguayan propolis (poplar-type propolis) orally to
rats and analyzed their plasma and urine by HPLC
with photo-diode array (PDA) and mass spectro-
metric (MS) detection. After deconjugation of the
components by B-glucuronidase/sulfatase treatment
of the specimen, several flavonoids were detected
in plasma of rats orally administered propolis. Fur-
ther these compounds were detected also in urine.
These results suggest that flavonoids in propolis
are metabolized and circulate in the body after oral
administration of propolis.



