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# E.BHH WEALEA.KR . Beagle R B R4 Wi & B X 3 T BB Y (Chrysanthemum morifolium extracts,
CME)MAREER. A REAA KR .Beagle RERXGMHFBRE 37 CREEFR ERRIERRS KA RP-
HPLC & LC-MS FEMARBRAHTABAEE BT, &8 CMEZSBBHERHRM,. 0.5 h FRAFR
RN LRRKEARY 2 LCMS BN, TENRBYARBEEANFER BERBNNANER FHEH LA
BRAMMIAR, 24 h BILFRIABXFHFAEY B A KB Beagle R 8 B # %t CME AR BMB MR WK
%BEERXN CME HRBEIB LB TE. Fit EBEKRET .CME LB A KK Beagle RREAKBHEN
BB FENRBEYIABERNFRE.
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Metabolism of Chrysanthemum morifolium extracts in intestinal flora
LI Li-ping, JIANG Hui-di
(Department of Pharmaceutical Analysis and Drug Metabolism, College of Pharmaceutical
» Sciences, Zhejiang University, Hangzhou 310031, China)
Abstract: Objective To study and compare the metabolism of Chrysanthemum morifolium extracts
(CME) in vitro intestinal flora from human, rat, Beagle dog, and rabbit. Methods
human, rat, Beagle dog, and rabbit and CME were anaerobically cultured at 37 ‘C in vitro. After being

Intestinal flora of

extracted by acetic ether, the main metabolites of CME were separated and quantified by HPLC. Results

In vitro, CME was easily metabolized by the intestinal flora and the main metabolites in incubation medium
were determined in high concentration after 0.5 h. By LC-MS, luteolin and apigenin were identified,
respectively ; both metabolites were degraded with prolongation of incubation time and the concentrations
of luteolin and apigenin were low after 24 h; moreover, CME was quickly metabolized by human, rat,
In vitro, CME is easily

metabolized by intestinal flora human, rat, Beagle dog, and rabbit and the main metabolites are luteolin

Beagle dog intestinal flora, and gently by rabbit intesinal flora. Conclusion

and apigenin.
Key words: Chrysanthemum morifolium Ramat. extracts (CME); luteolin; apigenin; intestinal flora
metabolism; HPLC
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1 XEHE

AKBERMNBLEAPFEZHEDHEEE K
(# 5 111520-200201) , X E X B L # § Sigma
AFIUREE>99%,#15 064K0653) ; F 4L B
M1 (C. morifolium extract, CME) BHL 235 B, 4l
L ZRKBENEABERNTRXERR B H
B1K 7.60%.5.19% , A Be 25 W B 55 B 3248t .

VPI i % #i:0. 2 g CaCl, #1 0.2 g MgSO, -
7TH,O % F 800 mL B K . R 2BME, MA
1.0 g K,;HPO, » 3H;0.1.0 g KH,PO,, 10.0 g
NaHCO; 1 2.0 g NaCl, B{ B IE G M BB AK =
1000 mL,iBS). BEERELFB:20g RER
Br.10 g R H.0.5 g F AR 40 mL
VPI %%, &K E 1 000 mL, il A8t PL 5 %
I NaOH A% pH 7.3, #5121 CHEXHE
5mn, BHEE 4 CRFE. BEABEHS
0316S05) 1 B £ & & (it 5 0104504) ¥ B BIO
BASIC INC. ; &% H Bl B £ E Merk A 5] ; B MR
ZEER R ABRR R K ERKRERT
{2 B 3 9 ik CK R - BE 4 4 Sprague-Dawley,
200~250 gs KR FBAZKEHR,2.0~2.5 ke,
ARMEEBEHITRKELRSY P07, FE
ZH .Y EBIES . BEFFE 2001001 5 ;Beagle
R HEYE,13.0~15. 0 kg, I REKRZRFHYH L
RE, BE R, DY AKIES : BKIEF 2002A026
BIRBRERE (BH.55~60 k),

Agilent 1100 7 3 ¥ A6 4. 3% {X (G1311A T
F;DAD Ky 2% s HE VR A ; Agilent {22 TE¥S; B3

A B

3 PE %) 3 & A Agilent Zorbax SB Cy, (250
mm X 4. 6 mm, 5 pm) ; WEHHN P BE-0. 2% I BERR
VW (52 : 48); W B : 1. 0 mL/min; k£ - 30
Cs BB 3 : 350 nm; FFAER .50 pl,

2 fHEE4R

2.1 ARFBYUBEEREAHEFEROHE & A KR,
Beagle RRERMFHFEE S LB KILHLH 1
gt 4 mL BEHEEMHE,2 000 r/min .1 10 min
EREBR.EAHERER. B 5 mL HEEB,
BoomL REFEFHFAP,BIBET 37 CREE
FRAERAPHEARPEASS, EEMATE
ATES5@#NERNMERBERNES, BEFREL 90%
N, 1 10% CO, BIR & S 44 LA 15 % F) 5 Py i BB
REAHATHEREEEF PSR 24 b, FHERRK
PRBERIESEK.

2.2 MBEEXFHAEERY (CME) WA m LR
HMEBPMA 5 mL CME #¥ GERIKE 110.0
pg/mL)IRS], BB S M W 73 (0.5 mL/8),
BT 37 CREEFHPAIHREME 0.0.5.1.2,
4.8.12.24.48 h, RJ5 M 3. 0 mL BERR ZBEHE IR R I
5 min, & 4,4 000 r/min B.{> 10 min FE L HE®K
2.0 mL, & T, %% M 0.5 mL 3 HEM#,
15 000 r/min B.{> 10 min, B _F K 50 pL #FEE,
2.3 HPLC HFE#Esr

2.3.1 FEMEBEE ELIATRIEHLEA, R
ERMS 0. 2% BB W N 52 ¢ 48 B ,CME Uil
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Fig.1 HPLC Chromatotgrams of blank incubation medium of intestinal flora (A), quality control sample

of incubation medium spiked with luteolin and apigenin (B), and intestinal flora sample

(Beagle dog) incubated after 0.5 h (C)
2.3.2 ABERAMAXEREHEEBERTRYE
XENEE.ESF OS5 mL BIALKELIHWBER
(AN KB Beagle RREZGBOBER T . BEMA
UL ABRERMEA XXM BHEBRKRBRER

0. 083 5~ 10. 23 pg/mL, B & 0.076 9~ 9. 231
pg/mL),BSIEREMA 3.0 mL BB ZHE, %% 2.2
TR gE#4E. HPLC g REH, KBERMEFX
RTEA. KR . Beagle RMR G EEBE R P2 HIE
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0. 083 5~10. 00 pg/mL F10.076 9~9. 231 pg/mL

HSgHAKEXRRF  AEEBTFRILE 1,
£1 ARERNARKNEBEAKRE

Table 1 Linear regression equations
of luteolin and apigenin

I, ABER FEX

EHE# r HAKRE r
A Y=163.66 X-+7.840 0.9991 Y=177.11X~-7.642 0.9990
ho | Y=165.67 X+23.41 0.9981 Y=182.03 X+0.2998 0.999 4
Beagle R Y=146.52 X—31.66 0.9981 Y=149.87X—-10.24 0.999 4

ES ) Y=151.64 X—12.49 0.9996 Y=144.24 X-9.152 0.999 6

2.3.3 HERBEEMEKERAR.E8FF 0.5 mL
Bise K i 09 BB B (A . KR Beagle X XK &)
BEBRP HEEMA 20 L B. P EBEBEREHA
BERMTRENNHBEBRCRKBEZR 0.083 5,
5.000 0, 10.23 pg/mL; # 3 £ 0.076 9. 4. 615,
9.231 pg/mL) , BNHEBKEFIT 5 . BYBE
FMA 3. OmL BERRZBER,. % 2.2 T H 8.
HPLC 5745 R XMW, HW RSD ABE R H/INTF
5 1% ARERBYNTF 36U ABEEMARERSE
Xt [ R4 B F 91. 1% 91.8%.

2.3.4 REEZNAXREAHERBEBRIRE
Wi - ASH .50 mL FAKETHHERE (A
KB .Beagle R RER)IBEEBR P HEHEMA 20 pL
REEERENRBERMAERZEN BEBRCR
BB FK 0.083 5 M1 10. 23 pg/mL; K 0. 076 9 Al
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9.23 pg/mL) , BNMNERKEFIT 3. BRYE B
F 37 CREZFBPAHREBE 0.4.8,18.24
h, R /G F 3. 0 mL BEMR Z AR HEIR IR B 5 min, % 2.2
TWiF 774846 I HPLC 42447, LA 0 h 4R 30 3 4 K
BEERMAEREGERY 100%, KEEBE —F
BHEEEEBAS 0 h AMEEMRZ RS BFH AL
BERTHEEE. SRR KREREENARE
RHNAREREBERPREAWE 24 h FHERH
HEHKRF>95.7%, REFWEA 24 h ATRE W
RABREABRERMTERE18h ATEE, 24 h
JE W E W TE R AU 67. 6% 77. 2%,

2.4 FHERBY WK GEENRS -HPLC &41%
B CME B R B FR A KB Beagle R R K
Gl B E PR, 2 LC-MS(EIS B T4k, FA i T4
RN, FENRBONIARBERAFRER AT
B F e 4y Bk 285. 2 1 269. 218 2); &I
(DAD 83D , R B EESRBER.F
KREMBRNEICEYE . BUBBFE TR
EHAREEEZAN,H 0.5 h FRAPREN ®
BERBRENABERMAFEEK (6.388.8.022,
7.387.6.280 pg/mL F1 4. 789.5. 238,6. 133,5. 504
pg/mL), T EHREERBEEHER, ERHARRE
EMERENSBHEERERAR 24 h BILER
WA B X F A Y (B 3.

269.20
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B2 ABERGm/z285 20) MK (m/z 269. 20043 LC-MS Bl
Fig.2 LC-MS Chromatograms of luteolin (m/z 285.24) and apigenin (m/z 269. 20)
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Fig.3 Concentration-time profile of luteolin (A)

and apigenin (B) in incubation medium
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T B E I 7E I T K RSN b B 4 K AR R
Ve FAF B 28 9 M R A9 FF 78 B E R TE /N b B
0 L B0 AL IEAE BRI R

AL B, A K B Beagle R & 5 % 8 B
CME #94% i = 9 2 HPLC & W 447, 71 LUE 21 B8
EWMBEHENER,Z 24 h BT R PRI
ABEEAARE. BABRBREOAREER
AERERESREN G ERBE 24h FA—EREN
i (B AR RA/NT 32. 4% . 3583 CME $ BT & 1
ABREEAMAER R OB ERGE RS A RS
30 2 T 0 R B, T TT 3 M T R B
AR B 4L 0 AR o 4 PR R 7 v o AR
MK R 2 PR S O VR - U IR T LA A
K B Beagle R Ji#i %t CME Hof% 8 ot B4 o
LR EHEES CME h EEZME WSS
HCE BB TE 1. 0~8 h BRI e BB A i
FRM. AE RSB E 34 b 35 78 R 4 25
HUERE  ABEEMERLEAEA . KR Beagle
R L3 o B G ML 25 VR B (Coan) OB 1D 5 B 2y
1LOhZH, MERRDE TR 400, KRR S5H
HE B R A,

ZEOMR CME RGN KRR D ELER
76, TZEA R Bk B3 AT R B A R B R 7
FEOW, BALEAMAKRME EREFRIKE
EETFABREE S, MAERDE ABEEFEKRE
EFAREORBRE. RTARKBR, A6
], ABREERAEREORBREL AL, Bl
FRBRAREERAEREARRRR Y b
W% i AT BEAEFE R K B 2 B

B EEAA S YT R RN X E
AR R R B L 25 3 DL R AR I T A B 5T
KT ANTER. %A CRBE  EREERIEE
£ JEF I OB o BE BB AL K R R0, A iy
B B9 a P 7 B T OB L R A R
R E HARER, & FEFR,CME 585 E
AR, Rt e 1 RS O A L 5 A O O A 1 4,

Y-SR SR TE T #ERA CME 5,
HAEERNOA B LB R ELROE RS,
DA R B A B A LA R P .

B AMATHEERREABIANAREF
KERENFEESPAEEOREFRFEY.
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