HRNFER-DEDRE L * NN

O & &

Rigx™

RELEARGAAl A HAEHA R

(hBhBE b 88 4 AR 2 BRSBTS T/ b 18 R S BLAR AL BRI b
ATE (LEHEHREFEEE L 201203)
(R B b0 A R BT I B L BB ST AT/ 1 ¥ SR 2 BLAAL B SE .

¥ 201203)

k¥ 201203)

W EANARLTAARFLERAPE BAKANANERSFIRRM AR T TOHIHL. £
R B K ey ikt T AR M= HRMEARAEY X, 24 HPLC - DAD #o HPLC - MS H Kt 47 & 4047, R
AR RAF &, EXBT EHLEIHITSANEIRIHNT BARBLAS ., SRAAXKM
AHELHBE  RPRABRSERARLTIMRMERE, BHECARRALREA T RRRZHH

AHX, IR EH AR S A T,

xR HF KW KkARKRH DAKHKKE HPLC-DAD HPLC - MS

RKEAUSY EAHTHRA B—KEEN
RAENLEY . AXSHEHYEABIHRE LML
&9, KX HYWER RE JFE SR I EB RS
FEHREEENER, RFXLEYRAZHEYE
#HonMEEnERER RS WEEE, VR LR
BE OCRXE B ARS8 EL. IR
aUN DU AR IFEER,

R g SR M R M Y B 7 M ( Dalbergia odorif-
era T. Chen) W THIBRKFROM HREERFRER

WAk 8 M :2006-12-19
#-9 8B M :2006-12-20

HMARMELEY. BETHRBERS NERER
(formononetin ) , H B ¥ ( liquiritigenin ) ,  H & X
(iisoliquiritigenin) , 2= J& 5 ¥ M ( prunetin) | % &1 X ( bu-
tin) K90 2% /KM (butein) , B UL HUB HL R (B
MR OESER BEEFEATARMEERE B
4, RIS LA X T K e A o 1 382 ) 0 P A 40 T 2
HRAFRERX" Y, BET, WHREFENFRIAEL
ZEPEERMT S, T BERMERTHARED. &
REAXABRAENEZHARIBTER, TEFHL
¥R HTTHRRERENTR, AEF P2 EB B 22
MREELEY. AP TES, RFEHHT KRR
HREAHEE, R &R 47 i PR WORE & o B9 9

* HERRAB DG H DG P HARL" €KX R (2001BACOIASE) .70 P H A M MNIRB B MR LAXMALSHNRL AXAASL RS

ERRTERTAHEAELR(2004ZX01) : FH MO B M ARB R E MR RLIOFTAERL, A XA RBR, HER KA S M
L4 ¥ A (2002DEA20021) : A P E AR BB AHA I RMNHALAAL A XA L&,

BEAA KSR AFIME0 8 HLEFF BRAMRSFEREAE AFFH A TN A KA NMRR, Tel:021-50271516; Fax:021-
50272789 ,E-mail: gda@ bjmu. edu. cn

( World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica) 87



2006 %FE/\#5 FE/RH  *Vol.8 No.6

EHGTHE, LEFTHERS ¥R,
ENKRBEREFLENNBRINERRTRA,
BRI N TERARSBASREE - RYUERZ
R, B A 4 2 T R e, i 2 e A
22 min £4,7E 80 min A MK E “Wik¥;2 A%
BER4(3R) -4° - methoxy - 2°,3,7 - trihydroxy-
isoflavanone Hl vestitone ZEJR tp 96h P i BitHE i B L
RATTEE 7.23% F6.56%, LA EEREH, KB
RERELRANE  ANLR 2R HLR, E
BURBTYNERAEFE MERRZIBRL. BRI
R RE KMETAESARRE TARBRE,
BHRHABYHREEASENKBHEEXOAR
HYRSES R ERERTERRESESEEY.
DEERESFENZTYREFETRY  HEFET
M, XEEGYREXR, KEHER,HBAELH PH
FETEHERRE ABAZLHNE - REBEHBRA
R B P58 ok, B R R SRR,
BYPRHAYIAMDWEE LR, EHRERENBYR
RISYIRE R A AT RARREREERAEY
BERBBPIEER. KANGEYKBNTEAR
K BKMABAS. ZRE4HMBEEPITERK
RENMT LR , EEARRBALIBTRATHRERKE
THRBESWMNRS, RATKBRT®E, SREAR
WABFHAY I BEENRINESYER, UH#H—
BRI REE SR M NI A SRR .

— XRUBEHH

1. LB

Agilent 1100 F& ¥ ¥+ & 1% 1% . 7 H Agilent Tech-
nologies /A H] ,

Finnigan LCQ /i {X : 32 E ThermoFinnigan 22 8],

N -1000V - W je# & &£ {X: HZ& EYELA 4 /),

Satorious B, F 4> #7 X ; B Satorius 2 H] »

XW-80 BIRIERG#%: LEE-RERMNSE .

TGL -16G - A AW KR LUl LHEEER %
L8 T

2. AHAKH

LB £ 3% 4 (Merck Company, Darmstadt, Ger-

many) , H 7 7K ( Millipore, Bedford, MA, USA) ,HE
RAY A ra(BHRALEEINARAA) .

BREAMBALFERLCEAE, ARBEHRE
5E o

B - W& ERERR I8 (B - glucuronidase) :EC 3.2.
1.31, 1240000 unit/g solid, ¥ H Sigma 4\ &) ; f BR AR
&5 (sulfatase) ; EC 3.1.6.1, 15100 unit/g solid, ¥ H
Sigma 2] .

3. k%HH

Sprague - Dawley K ., BEfE, (K H 200 -220 g, &
ER ¥R LBAYHRFHY P OB, TRWER
20 h,

4. &kt

(1)#AE #F 4

Zorbax SB - C,, f&iff+ (250 x 4.6 mm, Smm)
(Palo Alto, CA, USA);

Zorbax SB - C, R # (20 x4 mm, 5mm) (Palo
Alto, CA, USA);

i 7 HE G B & (A) Z /K - (B)0.3% KSR
7KV LSS AT B BEVE R

0-20 min:A25% A E 30% ,B 75% &% 70% ;

. 20 -37 min:A 30% F# % 50% ,B 10% &% 50% ;

37 -45 min;A 80% ,B 20% ;

R HRANERGE:(A)ZHE - (B)0.3% R
KA T I B Ve R

0-12 min:A 25% ,B 75% ;

12 =30 min:A 25% #HE 33% ,B75% [ Z 67% ;

31 -40 min: A 80% ,B 20% ;

$i#E:1.0 ml - min "' ; WP K 275 nm;

LERKFHNE 190 -400 nm; &R :40C;

(2) Bik&4,

ESI ;A FRN;

F#5 T B .80 - 1000 m/z amu;

RS M50 arb; B BN S M .15 arb;

W .5.00 kV;

%ﬂgﬁEﬁSOf;

EHEBRE: -12.00 V;

HEGMEBE: -10.00 V,
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CH;30 0
¢ @
X
O N
Ry O

R
Isoflavones lsoflavanones Neoflavones Neoflavone
(Compound 1, §, 8, 13, 15, 21) (Compound 10, 12*, 17, 18) (Compound 3,7, 9, 16) (Compound 22)

o4 !
0 HO OH
OGO

R; O o OCH,
Flavanones Chalcones Isofiavanonois Pterocarpans
(Compound 2, 8, 20) (Compound 11, 14) (Compound 4%) {Compound 19}

Type No. Name R1 R2 R3 R4 RS R6

1 3’ - hydroxydaidzein OH H H OH OH H

koparin OH H OH OH OCH, H

2’,7 — dihydroxy -4',5’ - dimethoxyisoflavone OH H OH H OCH, OCH,
Isoflavone

13 2' - hydroxyformononetin OH H OH H OCH, H

15 formononetin OH H H H OCH, H

21 prunetin OCH, OH H H OH H

10 violanone OCH, OH OCH, - - -

Inoflavanone 12 vestitone OH H OCH, - - -
17 3’ - O - methylviolanone OCH; OCH, OCH, - - -

18 sativanone OCH, H OCH, - - -

3 3’ - hydroxymelanettin OH OH - - - -

melanettin H OH - - - -

Neoflavone 9 stevenin OH H - - - -
16 dalbergin H H - - - -

22 4 — methoxydalbergione - - - - - _

butin OH H. OH OH - -

Flavanone 6 liquiritigenin OH H OH H - -
20 pinocembrin OH OH H H - -

Chalcone 11 bu'tein OH - - - - -
14 isoliquiritigenin H - - - - -

Isoflavanonol 4 * (3R) -4' - methoxy -2',3,7 - trihydroxyisoflavanone - - - - - -

Pterocarpan 19 medicarpin - - - - - -

! l ﬁﬂ MMIIII|1 zﬁm
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ZXBHE

L B EF T RBAEABR IO B HEHMER

FREARABANENEHABERANER
(Dalbergia odorifera T. Chen. ) 4L ¥ &4 8E47 T BF
K AGREPIEBI R ANAERELALEY, FALE
i % (UVIRRNMR, MS )X E TENMKNE
,4r % % :3' - hydroxydaidzein (1), butin (2),3’ -
hydroxymelanettin(3) , (3R) -4’ - methoxy -2',3,7 ~
trihydroxyisoflavanone (4 ), koparin ( 5 ), liquiritigenin
(6), melanettin (7),2',7 - dihydroxy - 4’,5’ - dime-
thoxyisoflavone (8 ) , stevenin (9) , violanone ( 10) , butein
(11), vestitone (12), 2’ ~ hydroxyformononetin (13 ),
isoliquiritigenin ( 14) , formononetin ( 15) , dalbergin(16) ,

3’ - O - methylviolanone ( 17 ), sativanone ( 18 ), medi-
carpin( 19) , pinocembrin (20 ) , prunetin ( 21 ) ,4 - me-
thoxydalbergione(22), {4 & EAERNE 1,

2. REERAWAMFUEGRRES B

(DHEFERBERE > BF LK,

G B B T I B M vk K AL AR B 3 R R 2 B
BOR, R WA

B3 K, B 2h, A3 3 IREK, B E RS, 19 1308
B EHAKILMIEHEIS, 23 kg AB-8 B K7L
WASEERIT, B 4 AR BR Ak B (4BV) i) 20% EiOH ¥t
BB 2 KB H: 2 R, R 4BV B9 60% E1OH ¥t/ 78 B) &
HML, R ARG LN, %5 4BV §) 60% EOH
ZEMGEBB S EMA/LS YR B, TR
P RB AR YR T ¥, 8 2 J5 19 60% EOH ¥t 1 %
RBEF, LREAMKRANERSE AB-8 &
KARBILSHBRAXRTRME !, 2 AB -8
WIS BI6 K W e B4, BD 60% EtOH ¥k f3L ¥ {ir
(1), 5% 24 HMIL4YWIR A XS # HPLC &
WA (RE2), TR, BE LSRR B aY
EAMBRANFERMEARS. AU LEREHX
MBS T LA RO GLEELEN, RETRE
;3

3. AR P HRBERF LB KMAR

AFLRUMNBEFFEENAREBETRL,
ERRRBTIRPRAETREAAR THRBEEY
WK, RET KBTS, EREARBEIB R 5
ARFENERNES YR,

*VWD1 A Wavelength=275 nm (LRX2004\JX625001 D)

MBS EESN. o *VWD1 A Wavelangth=275 nm (LRX2004\X625000 D)
REBAALRKRE ]

BN EE D RELH :

REFK B, K& 20,

B R 10% -

50% EtOH ¥t fi #B {iz F1

K TURME IR £ 2 47 0 MJWM&M@%

Y

30% - 70% E1OH ¥ i |
 BMIA AN EER 10
i, BEHEFB KA
RIEE, BAIHRE

-204

&, TR R, R
VISR _§ § 25

Bl SR, “ ,
R R " ”

kg, 5> %I/ 8,6,6 {5 &

75% Z BE¥ ¥ 34 [8] 3t 4R

— —_ —_

T T
30 40 50 60 70 mi

M2 AB-SHNSIMNARMRBEBUCSMERMALAWRANRM L HPLC &%E
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DAD1 A, Sig=275, 16 Ref=off (DM\DATALRXISDB08030.0)

mAl

& (A)

© §

o g

o |8 § g g

V) ———
LR R e LA TLTE ST s TR ) FOERI S T T L7 ) ) PR 4 5
0 5 10 15 20 25 0 35 40 45

DAD1 A, Sig=275,16 Ref=off (D:M\DATALLRXSDB09034.D)

B &8 8 8 2

=)

— T
5 10

o

— T
15 2 25

DAD1 A, Sig=275,16 Ref=off (D:M\DATALLRXSDB09035.D)

B &8 8 8 %

B3 MWHRANESEI12-4h xREREAHRE
(A)RBAKM (B) R4t BRAMHR (C)HALEHRKRND

(HAEBHSGREFALE,

BRELKBMERY (RRoEIEM2 FA)H
10% BT L {F B 7K 78 L 5 0, 18 MR B O 0. 83 g/ml BYIR
B, HEARMERYE 1.5 kg WAIBREFTS T
KRo

mERFRHREMNDAE OFEXREERE
BRNE, FARMNESWKRM, @7 #KE 30min,
BOSRB0LERR,FT -20CE&M.

RENRBABLE REEARETRES SR

WS, TAFNBBRKE, FF -20C&H,

AL S TR T2 B

KMk,

REKBEMBLE:- RXBREEBRELRNEE
12 -24h R¥ 1ml, M 3ml Z B ZB5, R ER S 10 min,
B0 (3000 r - min~") 10 min, PR LW, T S0CK
SHTFRT, BEMA 30% Z 5 500 ml, I8 5§ ¥ #
60 s,B5.0> (6000 r + min"')3 min, B I ¥ 10 ml, ¥
ABBHHEAEN, ICREHEE, LB 3(A),
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R B K AR A& UK

A
A, Wa
A, Wa
A

éééé

IXENZY-U14.0)

velengthe278 nm (D-@DATAGIXENZY-U10.0)

velength=275 nm mvmom«mx!nzv -012.0)
am

FERRELRBEE12-
24h R 1ml, M A 0. 5ml ™
£ % (0. Smol/1) 1 0. 5ml
A5, ZRTHE 1WA
Lmol/] & 4L 84 % W@ pH "
PHEL,ET,RER lml XK
S8, LT R 1EF R 2K % 5
BB, &iEELE:3
(B),

BRI K & LK 5

\ENZY-U11.D)

REERESRNEE 12 -

24h [R ¥ 1ml, 0 A 0. 2ml

M (1mol/l) #1 0. 8ml H

B, &M 1h, H 1mol/1 B8

oo pH P, BT,

BEA Iml K43 H#, LU T#

ERIKRZ KRR R BIAL .

GBHELE3(C),
HREY,KBE Bk

REIDINE, REARERE "

EERBNERY, KT

BEEAYEKNRRB 2

WO, LEBETYKRE,

BMARETUAKEAR

8y BRMEN, BE

BERBS AR, SHHE

b, Bk ERER, KA

() AZBARAR. (2)B-

M4 AWAEEE N 30min 5k RN &S 6 E
KGR B KM (3) A0 BB KM S
(HEEREBE -ARBESHKANS

VD1 A, Wavelength=275 nm (DA2DATAODNENZY-U11.D)
WAD1 A, Wavelength=275 nm

(D:AQDATAOIXENZY-U14.0)

serum+enzyme

serum

B, —BASSIEHMA
Yok, EELRBEKNR

KA 7 e A s
HEE KRR EEA
B AR, — 5 Bk R RS B4
KEHE,
e

T o ey o T o T T T T T
5 10 15 20 ] 0 ] 40 4% min

A B A JEAR 30 min FK R WK NRE S R @ RIKRE R BE

BMEZ B (pH 4.8)0.5m! 3% ,18 9] 9424 uw/ml B
-HERRRETBEB(UTHB -glu®R). R
BE A§ (sulfatase) ;EC 3.1.6.1, 15100 unit/g solid,

KBBE K ACH 8 - WA WM (B - gl-
curonidase ) ;EC 3.2.1.31, 1240000 unit/g solid, 8§ B

Sigma AWl BB - WA 3. 8mg, MR -

Sigma 2 F], EUBHAREEAE 19.2mg, MIREMR - AR R
W (pH 4.8)0.5ml F##, 183 579. 8 uw/ml MM R
BWB(UATH sulf #1R),
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TK AR FT R BB 2 AE AR R B P I A K R R
ZEABTEFRARZKBEMBLRLT®. SRR
R AR KB A NE, FRERT
A B -HEBERERMUMARRERERT
Bit I3 B, 24 3% hn A ) 2 T 2 o o T RRLKS FEEH B 5
RRENBRENR;REHEHHFBLEANBERNR
BEENEERERYT - AREESMERN. B4
HMBEREHKR SWEFERTEKE LHKBE
MKR . SHERERYT - RRERAMAkRAIEA,
HEEEM T Z2NEHERTB KRS REBKE
it EEFREE, 20 MR NK RS 6% B
B Z2WEHERYT - RREEAM KRS Z2HRE
Nk & AL IR B 5 AR AL

mFEFESLE RAREEEELKES 30 min
7% 100 ml, in A 50ml B - glu 1 50m] sulf,37°C i B
3h, 5N 800ml ZBR Z B8, IR KEIR A 10 min, B.L> (3000
") 10 min, 4 B EE W, T SOCHKH T K
F,REMA 30% ZF§ 100 ml, iR FEH® 60 s, B .0
(6000 r + min~') 3 min, B L ¥ 30 ml, 3 A B K
MM, ioREiEE, RAREMKRMAKER, T
BIA 100 ml B8R - ERREZE W, HEREMER.
BiEELES,

RAEHEMBLHE AR

r « min

MR APRBRFESZRNE, R AR ECHHR
ARHERB(30 130 pg - ml ™),

AR RN BIAE . MR SREERIRE\ MBI BT
B KBk @ G By 5 3,

(2) ¥ RaH.

XA HPLC - MS A4 T 22 RN M & .
RELHBEL OERR(ZALE SHENLNER
BOKRILE) RBEFEB(ZARKE SEERELR
KIBREE) %, BT M TRREEE: (A) WREX
BRRAEE A, (B) B4 25 30min J5 Il 1§ 2 8K
MERREE,(C)ARAE 12 - 24h RAZBKR
e

= XRER

HEERARR T RB, KM RS ERAE Y
ZEYEAELE FTEHNNERERTESYHR
BMESSY MREAE YRS BAXRRANY
BERERYT -MEESRKBROTE RMEYER
PR RN T HARY . KAKBEE R - HEW
B B H 8§ (B - glucuronidase ) F1 it BR K5 8% ( sulfatase ) ,

"VWD1 A, Wavelength=275 nm (D:\2\DATAVDOENZY-U01.D)

"VWD1 A, Wavelength=275 nm (D:\2DATAGDX\ENZY-U00.D)

BERELENEG12-24h 0™

R¥E 100 ml, BfER LRl |
WREGFLE, MEAE .
R A A K 8 B, T A
100 ml B5BR - BEMRE A w

wawwﬁ WG I e

B HERERR., G%E 3 LR e Tk u%\(
4. HPLC - MS # K # —VW
HARMEAE P T AR oy

BB S s
(1)) st e & A
ABHLEHALRE, i i

o B A 5 4 5 "
R ERHRIR 22 M EMLE M6
WX EAER, BT Sml &

——————— ey T ]
15 2 ] 0 » min

MM R BIRWS 12 -24h X RRERA R kS MK R G ERE
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g xls7 N - :. a Az
4 . 0 w
- 3,2::.-;\ g TICP 068 SMm (220X,
G 4 16 TR . 18 Bnzn AT o
1 L2 i 2 2 13 \exDHZR
m:. L 8 e L)
] » - B 15
. LS ny wm e 2
! © g
e 1 o 10
m' ] 8 18 = 1804
gm S -9 g " 3
o v 21 i:
am T 15 20 =
o) 3 [ e a 12 sl || | 3‘? - 11 14
| S gt & 19 . LA 16 [ m g
- ‘J 12 M T w7 J -~
=W || 1Rl
A a8
zn:@ Rae JU l JLIMJK, /ﬂ"“\h _,_JLa_n _=1U~ UL U : w4
o 2' L 0' A l‘)‘ Iﬂ "l ‘l . i 2 Yﬁ i 2 ;) 2 I'l I“YI "ﬂYﬂA ¥ ° - o > kY -
Trre ) Tere riry
(Al) authentic compounds ( HPLC - UV) (A2) authentic compounds ( TIC - MS)
> o R0m-20 4 .
s i TCP -G8 S|
o Rnmn mamn BB
:ntn 2825200 7 Y0.25301 73 IM.D-NA0)
6

caveepegnnfanennenne }

(B1) serum sample with enzyme hydrolysis (HPLC - UV) (B2) (TIC - MS)
RE00-0D ¥ % g 13 i
o & Bamen..
o v mnzan mnan sansen
-l 2 s 4 \exmei 225
m 1048
s 7
o s
o 2
Lo
Qi 2 9
Lo 6 8
Lo
g 3 15
] = 5 2, s
e 10 17
m—FJ e S |y 13"
e | AR SRR '"ﬁ""i""i""i""i""&"
(C1) urine sample with enzyme hydrolysis (HPLC - UV) (€2) '(“TIC - MS)

B 7 SEER R K W S I BR B R A HPLC - MS & iRkl
¥R R4 2% HPLC - UV B (A1), & & F A (TIC - MS) B (A2);
# 35 30min 5 4 7k % 8 K M 5 # % HPLC -UV B (B1),TIC -MS B (B2);
% ¥ 5 12 - 24h & % % 8 K # 5 4 % HPLC - UV B (C1) ,TIC -MS B (C2),
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AEAMETABGYNHERERT,. 5 EKBREY
RIMMAE, 7EKBEET ARG R, W&
SNERERTHKRSREMKREHERZHNAH
B 2MMBENRKREQKEEHBNE 2WHHER
F-RRMECMARSZSRNMEMKECERM
L X RAREEFARERSERRER DTHARK
NMUMBEESNE, MEEEERTSSABE,
HE S FE 6 ATH, 4 K % I 5 W 2 L7 76 WK BT
BRI  EMKRRAE , &K E FE RS
FHBHm, ULEREVAKREEREFLHENS,

REXBOERARET THABRN, 5WEKA
RNFEREAIARS~YRAER, AR>S
YXLURREBES SO E,

RIHHT R2AICREAMELESYH ¢, MS ¥
FA0 UV AL, B A YR 8BRS X IR S 8 x
AT BHEE R PETIEILLADN
FRRTHARH>=Y., i, ETLELEARERE
WEPHBTEENHELEY B TREMNHLR
i, E A M RREAR LAY

R A HPLC - MS J7 33 WX & . & B %N

1 HPLC-MS M EMERFHHHIHR

No. b [M-H]" Aow Identity
(min) (m/z) (nm)
1 7.06 269 220,292 3’ ~ hydroxydaidzein
2 7.90 271 232,278 butin
3 8.63 299 340 3’ ~ hydroxymelanettin
4 10.44 301 280 (3R) —-4' — methoxy —2',3,7 - trihydroxyisoflavanone
5 11.58 299 240,290 koparin
6 12.54 255 230,276,310 liquiritigenin
7 13.80 283 294 melanettin
8 15.89 283 286,350 2',7 - dihydroxy —4',5’ - dimethoxyisoflavone
9 15.89 313 290 stevenin
10 18.27 315 274,310 violanone
11 19.13 271 262 butein
12 20. 83 285 278,312 vestitone
13 23.64 283 248,290 2' ~ hydroxyformononetin
14 29.88 255 240,372 isoliquiritigenin
15 31.13 267 250,302 formononetin
16 31.73 267 232,352 dalbergin
17 32.89 329 232,274,320 3' -~ O - methylviolanone
18 34.17 299 230,276,310 sativanone
19 35.69 269 228,286 medicarpin
20 37.42 255 232,290 pinocembrin
21 38.40 283 260 prunetin
22 40.97 — 260 4 - methoxydalbergione

—: MW = 270, ESI - MS ki,
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B LT A G RRBORE R AT T AT, LR R
T. GREN ERFLABMTTURMBFA 22 4
EMABMASY: A= aM % . 52 30min J5 0 HH
8575 30min G KBESRA,. TAATHRY
SE , 7E % 25 30min J5 M 7 ¥ & S BB K AR A G o 9 4R A
TIBANREEMILEY, K5 MR B8, 7
KRmEFRRNFERBNGSEYRAHELLED
9-2 M ERRMBEDERFHREMB TR
HTHRHERFLAMTSBRRHEREE; A rZAR
RELBRZE)T 12 - 24h R R )5 12 - 24h REEMIK IR
EREI.ZEATHNE ,EHRH)E 12 -24h RER
BOKMEGPHHINT 8B IMHBLAY , BABE Y
BEVBMM, AAKRREFRINFERYEMNSE
HIRRE A

|, ®

WERELRAREH, KEFTHEIEERHY,
HEZAEHHEMULERS SHEBWPHERLER
LB TRABENAR, A PAHHRERR
MY SHAMTYH_EEANSE R, SPEHYE
ERATR , ANBEHYHNEINIR , BB H#
AEREHRBELIBHR. PHEI-IMEREER,
EEAVEMAARAHER T, & A8 T 50 A B 8
X, B FHAOUEARTHR  MEBLELELGYHE
NRRHAROTE, EPEHRILNER T, EEHE
RABIHRPHEARBHAROBRMERKR,
WIERHEBFFRAEEMEE, RN EPHEAR B
FERHK T ROFREEMHLE,

FLBRHMEFPEIANARERE RS &
ARRBESBRPRATTHRER KRR IHABESYN
¥, ARG K ) 7 B, 3R Al HPLC - DAD 1 HPLC -
MS HAR, 8T MR RAGY A T HAH
YL R EE AR MR T A E R RSB EAT
TRABER. IR-RXMEFPRAMAERS AN I MR
ERMBERRE. A —PRARTEFTH RN
SRMEAYEER, MEAREEFRRHRILE EN &5
KANERRROEET ERIKE,

BLoh L EB — B MR LC/UV - DAD/ESI - MS #

ANBRABENREES ERELHENITTER
FETEEEM, AMLIRE R R 0T H
BB EEARRTFHREERSF. LC-MS HERH
RAMEREEYHELPRERAETHRGREERT R
EAB TR 4 %€

SEIM

1 Cheng ZJ, Kuo SC, Chan SC et al. Antioxidant properties of butein iso-
lated from Dalbergia odorifera. Biochimica et Biophysica Acta, 1998,
1392 291 -299.

2 Ogata T, Yahara S, Hisatsune R, Konishi R, Nohara T. Isoflavan and
related compounds from Dalbergia odorifera. Chem Pharm Bull, 1990,
38 2750 - 2755.

3 Chan SC, Chang YS, Kuo SC. Neoflavonoids from Dalbergia odorifera.
Phytochemistry, 1997, 46; 947 -949.

4 Wang W, Weng XC, Cheng DL. Antioxidant activities of natural phe-
nolic components from Dalbergia odorifera T. Chen. Pharmacol Toxi-
col, 2001,88; 261 - 266.

5  Yukihiro G, Madoka K, Kazuo I, Masaakl S, Fumiyuki K, Ushio S.
Novel bi - isoflavonoids from Dalbergia odorifera. Chem. Pharm. Bull,
1985, 33; 5606 - 5609.

6 Liu RX, Sun JH, Bi KS, et al. Identification and determination of ma-
jor flavonoids in rat serum by HPLC - UV and HPLC - MS methods fol-
lowing oral administration of Dalbergia odorifera extract. J. Chroma-
togr. B, 2005; 829, 35 - 44.

7 Liu RX, Wang W, Wang Q, et al. Identification and determination of
major flavonoids in rat urine by HPLC - UV and HPLC - MS methods
following oral administration of Dalbergia odorifera extract. Biomed.
Chromatogr. 2006; 20: 101 - 108.

8 Lee HW, Ji HY, Lee HI, Kim HK, Sohn DH, Kim YC, Chung HT,
Lee HS. Determination of butein in rat serum by high performance lig-
vid chromatography. J. Pharm. Biomed. Anal, 2004, 34. 227 -231.

9  Wilkinson AP, Wihuld K, Williamson G. Identification and quantifica-
tion of polyphenol phytoestrogens in foods and human biological fluids.
J. Chromatogr. B, 2002, 777; 93 - 109.

10 Tolleson WH, Doerge DR, Churchwell MI, Marques MM, Roberts
DW. Metabolism of biochanin A and for tin by h
crosomes in vitro. J. Agric. Food Chem, 2002, 50. 4783 -4790.

11 Walle T. Free Radic. Serial review: Flavonoids and isoflavones ( Phy-
toestrogens ) ; Absorption, metabolism, and bioactivity. Free Radical

Biol. Med, 2004, 36: 829 -837.

liver mi-

12 Wang FM, Yao TW, Zeng S. Determination of quercetin and kaemferol
in human urine after orally administrated tablet of ginkgo biloba extract
by HPLC. ]. Pharm. Biomed. Anal, 2003, 33. 317 -321.

96 [ World Science and Technology/Modernization of Traditional Chinese Medicine and Materia Medica)



EHRNEER—DERRR « NEIEIR

—
w

Rijke ED, Zappey H, Ariese F, Gooijer C, Brinkman UA. Liquid
chromatography with atmospheric pressure chemical ionization and elec-
trospray ionization mass spectrometry of flavonoids with triple - quadru-

gr. A, 2003, 984, 45 -

pole and ion - trap instn ts. J. Ch
58.

14 Choudhury R, Srai SK, Debnam E, Rice - Evans CA. Urinary Extrac-
tion of hydroxycinnates and flavonoids after oral and intravenous admin-
istration. Free Radic. Biol. Med, 1999, 27; 278 ~286.

15 Ishii K, Furuta T, Kasuya Y. Determination of naringin and naringenin
in human urine by high - performance liquid chromatography utilizing
solid - phase extraction. J. Chromatogr. B, 1997, 704: 299 - 305.

16 Li C, Homma M, Oka K. Chromatographic identification of phenolic
compounds in human urine following oral administration of the herbal
medicines Daisaiko ~ to and Shosaiko - 10. J. Chromatogr. B, 1997,
693: 191 - 198.

17 Wittemer SM, Veit M. Validated method for the determination of six
metabolites derived from artichoke leaf extract in human plasma by high
- performance liquid chromatography - coulometric — array detection.
J. Chromatogr. B, 2003, 793: 367 - 375.

18 Chen XY, Du Y, Zhong DF. Quantitation of the flavonaid wogonin and
its major metabolite wogonin -~ 7 — D - glucuronide in rat by liquid chro-
matography - tandem mass spectrometry. J. Chromatogr. B, 2002,
775: 169 - 178.

19 Cimino CO, Shelnutt SR, Ronis MJJ, Badger TM. An LC - MS method
to determine concentrations of isoflavones and their sulfate and glucu-
ronide conjugates in urine. Clin. Chim. Acta, 1999, 287 69 - 82.

20 Coward L, Kirk M, Albin N, Bames S. Analysis of plasma isoflavones
by reversed — phase HPLC - multiple reaction ion monitoring — mass

spectrometry. Clin. Chim. Acta, 1996, 247 121 - 142.

Phase ]I Reactions of Dalbergia Odorifera Total Flavornoids in Rats
Liu Rongxia' ,Cui Yajun® ,Guo Dean'
(1. Shanghai Institute of Materia Medica, Shanghai Institutes for Biological Sciences, Chinese
Academy of Sciences ,Shanghai Research Center for TCM Modernization, Shanghai 201203 ;
2. College of Chinese Pharmacology, Shanghai University of Traditional Chinese Medicine, Shanghai 201203 )

In this paper, flavonoids in free form and phase Il reactive metabolites in rats, after oral administration of D. odorif-
era extract, are investigated. The sulfate and glucuronide conjugates of the flavonoids in rat are studied by hydrolysis
with B - glucuronidase/sulfatase utilizing HPLC - DAD and HPLC - MS techniques. By comparison with the authentic
standards, eighteen flavonoids in free form are found in rat serum and urine, both before and after the enzyme treatment.
It shows that the phase Il reaction has taken place in rats, after oral administration of D. odorifera total flavornoids. Fla-
vonoids are present in rats in both free and conjugated forms. Further studies show that sulfation is the primary conjuga-
tion in rat, while glucuronidation is not noticeable.

Keywords ; Dalbergia odorifera, flavornoids, phase Il reactions, metabolism, HPLC - DAD, HPLC - MS
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