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[(fZE] HAY @5y HPLC IEME 435 11 A L h 435 11 S 0 550 35 71 A L 7e K B0 g i lis o .
Jitd R A EL R 25 R GE(SMEDDS) SR #2825 74 A L, Iz R SRU7E AR IR B0 5 TR o A4 3% 71 R Ul i
WA, LIS AR 216 -7K (35: 65) , Uit 1 mL/min, A3 4 280 nm Sy (3 264, i 5E A FL P28 25 5 1 & B R IR R
HARSE T DA R, R BRI, SR ARSI A RE U AE 2 ~ 200 g/ mL YR EEVE I, 0T B E
JrEAE 1 ~100 pg/mL ¥R BEE N, B RA RAFLNE, [ICRIGTE 95% ~105% Ju [N, H AL H [E) RSD B/h T 5% o Jifs
3T AMELERZG R (40. 090 +0. 001) mg/g; fEAARA I AE REWILE 10 ~ 50 wg/mL 1 [ P9, 254 500 i ] W e 7
FINT 25% 302574 A RS/ NAAT — 52 WO, (BAE 30 min JSITAA/K R 4225 7400, 858 P HPLC ik L Jmfk
SR, VR BORS L REAE W L A 35 T 1A TG LA AR AR I WSO b 2 35 1 L H T I E
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Analytical methodology on in situ rat intestine absorption of arctiin SMEDDS

Zhao Dehua' , Lu Laichun® , Guan Haiyan2 , Zhang Qing2 , Shang Jingchuanl (' Department of Pharmaceutical Analysis, School
of Pharmacy, Chongqing Medical University, Chongqing, 400016 ; *Department of Pharmacy, Institute of Surgery Research, Daping Hospi-
tal, Third Military Medical University, Chongging, 400042, China)

[ Abstract | Objective To establish an HPLC method for determination of arctiin in self-microemulsify-
ing drug delivery system ( SMEDDS) and studying its absorption in rat intestines. Methods An in situ
recirculation model was established to study the absorption of arctiin SMEDDS in rat intestines. The contents of
arctiin and arctigenin and drug absorption were determined by HPLC, with mobile phase of acetonitrile-water
(35:65), flow rate 1 mL/min, and detection wavelength 248 nm. Results The method showed good linearity
in arctiin concentration range of 2 —200 pwg/mL and arctigenin concentration range of 1 — 100 pg/mL, with
recovery rate 95% to 105% and inter-day and intra-day RSD less than 5% . The content of arctiin in microe-
mulsion was (40.090 +0.001) mg/g. In the concentration range from 10 to 50 pg/mL, arctiin absorption rate
was less than 25% . The arctiin SMEDDS had some absorption in rat intestines but started to hydrolyze and pro-
duce arctigenin after 30 min. Conclusion The HPLC method with good specificity, accuracy and precision is
qualified for determination of arctiin and arctigenin from SMEDDS and intestinal fluids.

[ Key words | HPLC; arctiin SMEDDS; in situ perfusion; content determination
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SR PR BRTE AT Ut 1 5 ¥ ST 2R 35 11 R B W A
HUUT FEARG SCHR SR b Pk 2R 38 T T T A
FE IS, @ HPLC 300 2R3 4 e & &=
W5 7k, T2 284 3% 11 A IFLIE R BN Y
STIGIERVA

1 #REFE

1.1 MNBE LXK
1.1.1 4Y8% Agilent Technologies 1200 series =% R 58
(Agilent) ;BT124S Hi,F 4381 K- ( Sartorius 23 7] ) ; VG3S25 JiEg iR
B X (IKA) 5GS-15 2 7R B0 HL( BECKMAN ) s BT101L {8 i 5%
(PRAE B BT AARH A BR 2 ] ) s UV-VIS 8500 25 4b/ 1] UL 43t
JGRETH (R R BRI A FRA T 5852 Bt 18 iR 1 3 4
(R RS A BRAT])
1.1.2 iRk 3T H R (ARSI E RS
20130222, it > 98% ) 5 4 3% 1 X LG (LR 2 VR AE W R
HABRAT], F4:99.5% 45 . MUST-12122113) ; 435 717
X R O = B AE YR R A, & 5:98%, it 5.
MUST-11053001 ) ; By &1 (43 Hr 211, & 4 : 98% , &R i Bl e 4k T
BRI s MR 2SR HHMTR (ODO, 25 R4, Wil de il T
KA Ak TS50l BRA R 5 3R % & M & Ak BERR 3 ( Cremophor
RH40, 245 % Bl , f4 [ BASF) ; — 2, — [ B 7, FL ¥ ( Transcutol
P2 R I E AL SE) s HRE  OIE ik 21, K 20K,
HARR R 3 b2t
1.2 £5%3hh

HEME Sprague-Dawley (SD) KB, /A BT &t (250 +20) g, oK
B e B AN BHRIF 9T T S5 9 3 0 b o 3R L VR TR SYXK
(%4£)2007-040,

1.3 Zik
L3010 B35 74 AL &
L3110 Z=Habdrtle  #4AJ7 EFREC ODO, Cremophor

RH40 , Trancutol P,3: 10 ¢, it 385 15,

1.3.1.2 4371 A Malil4& i 4k 75 # FREL ODO  Cre-
mophor RH40 , Trancutol P,3L 10 g, #it #3450, It A 425 73 i
B1250.404 5 ¢,37 CEAFT 100 r/min 42 h, RIfE4-22 74
H i FL o

1.3.2 #mcil

1321 A35 7 IR AV T K2 FREL 0. 005 2 g 5%
T IR 25 mL R, PEERS, MG & 43T
H N 200 pe/mL B
1.3.2.2 = FAL I i RC
, BT Re, 2 50 A5
1.3.2.3 4357 HIMFLEMWm S KSR 1L.3.1.27F
ABEFAFAMFLO0.125 2 ¢ & 100 mL FR| T, FEE R, i
SHECH

1.3.2.4  Krebs-Ringer i (pH 7. 4, fajFx K-R 1208) BL il
FXHL NaCl 7. 8 ¢, KCl 0. 35 ¢, CaCl, 0. 37 g, NaHCO, 1.37 ¢,
NaH, PO, 0.32 g,MgCl, 0.02 g, #Z# 1.4 ¢ & 1 000 mL BHp
L 7K 2 1 000 mL, FiEFEI 5 RIAS

PRECT.3. 1.1 P AT IE

1.3.2.5  ZS 08 i e ) WZEFRIE 2 0.010 2 ¢ &
500 mL i, K-R 0% % I 5 B R BE R 20 we/mL A9
W, AT R BRI 5250, RIS 2 BT

1.3.2.6  {RAXF B S e 1 H 2 R BUAR 25 71 X R
0.010 2 g 43 T TCXF IR AL 0.005 2 ¢ 2 50 ml 2570, B B
WIS 25 BRI E 2 2 S RS 3 4R 35741 200 pwg/mL,
TN 100 pg/mL AV

1.3.2.7 43274 A MELIH 95 b 43 K 5 PR
1.3.1.2 T3P A3 0.0252.0.050 1,0.125 2 g, 25 (15
TEFR S TR0 B I B 2 2% 7R BE 43 301 4 10,2050 pg/mL
P

1.3.3 A4ZErHAMFLh e mlle

1.3.3.1 @&t £t 43 ; Dikma C18 (250 mm x 4.6 mm,
5 wm) ;A : ZE-7K =35:65 ;41 :30 °C ;i ;1.0 mL/min;
For DU i 1 280 nm; #EFERE 20 L,

1.3.3.2  REENHEHHE 53 G 2 WS AL T W
A3 O BRI WG R3S T A M ELE A 20 pl; 4%
1.3. 3. TS A e .

1.3.3.3  Zp%sx HE 2 PREUAR 35 7 X IR 0.005 2 g
%25 mL AT, AL J7 & B LB RE, B R O
255G MR 8.0.5.0.2.5.0.25,0. 1 mL % 10 mL &4
L, F S 2, 55, BN 45- 4k & O 200,160,100,50.,5.2 pg/mL
HIZRPERIIAI, #ic 1. 3. 3. 1 B3k S5 AR e, LA TR AR A
PR EE PR EE C ATk

1.3.3.4 [l A5 53 SRS % B B4 32 1 X B
0.003 1.,0.002 5,0.002 1 g ZE 55 (45, R RS
MR 60,50 .40 g/ mL BV, A TCHI 3 4y, 4% 1.3.3.1 (4
T SRR R

1.3.3.5 HWNLHERBEESE  H5Ek1.3.2.1 T4
BT X B I 3..0.2.5.2..0 mL % 10 mL 25 G, i A4
T B CELE R, BB E Y, B AT RIS b IR Dy 60,
50.40 pg/mL PYEW, 2 TECH] 3 4y, 4% 1.3, 3. 1 a3 &4 E
HEELHFEE 5 d,

1.3.3.6 fEMHE BU1.3.2.3 T4/ H AR
W, 200 F 0.2.4.8.12 h#% 1.3.3. 1 (kSR SL b RE DI E
1.3.3.7 RERME  KESFRIL.3.1.2 F0.1251 g 438 F
T AMFLE 100 mL R0, F B BIT B 4, 5 AR & 4
BT R 50 ne/mL (9 FHFLE R, % 1. 3.3, 1 (a3 544
HEFEDUE o

1.3.4  JHIaF W h 4321 R cHR BRI E

L340 @4 W 1L.3.3.1 @&,
1.3.4.2 FEAbACER ORI IR G PR EIR 0 R A

TRW 200 L, A 23 21 B B2 400 WL, i JE iR AT 1 min, 1.2 x
10* r/min #.0> 10 min, BB 1.3.3. 1 A%
1.3.4.3 REEWMMWHLE 00K B RIS H G A
TRA XTI S 45 200 pL 32 1.3.4.2 FE R AREE 420 1.3.3.1 4
TS HERR I E

1.3.4.4 ZM%s¢ SpHIEEL 3.2, 6 MIRG X RGIAR
7.0.5.0.2.5.0.25.0. 1 mL % 10 mL % fH i, PR 25, 224,
RIAS & AR 38 45 vk B R 200.,140.,100.50 5.2 pg/mL, 1 700 B
47100.70.50.25.2. 5.1 pg/mL (L5 ME R A0%0 3 1.3. 4.2 #F
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FnAb PR 4 1. 3.3, 1 A% SRR Ui R E , AT AR A XPIREE C
Bl DO K S e N S Ve i S A=

1.3.4.5 [l RE 5L 43 G % BR IRCAR 2 6 IR
0.005 1 g 43T e 5 0.002 5 ¢ 5 25 mL 25 &), HI i
Wt E s A5, 3 7.0.2.5.0.25 mL F 10 mL %
I, 25 B8 PR B R A AR 35 R Sl 140,50,
5 pe/mL, IR 70.25.2. 5 pe/mL B, £ BCH 3 0,
Fi21.3.4.2 BEFALER 42 1.3. 3. 1 (B4t 5E o

1.3.4.6  HWM K H [RG# %5 SR L.3.2.6 TR
A XIS 7.0.2.5.0.25 mL & 10 mL R, P EEE A,
$E57, RIAS & 40 3% 7 ik 8 o8 140,505 pg/mL, 5 JG K BE
70.25.2.5 pg/mL W, A4S BOH 3 £, 36 1.3, 4.2 FE AL EE,
$i21.3.3. 1 3SR e, SR EREIE 5 d,

1.3.4.7 foetEEg  alEi1.3.2.6 FIRA X RSE
¥ 7.0.2.5.0.25 mL F 10 mL Zjii, FREE 2, $85], Aifs &4k
BEFIFIREE K 140,505 pe/mL, 1 70U K 70.25.2.5 png/mL
BIVER, A TF 024 8 12 h,## 1.3. 4.2 BESHALER #i21.3.3. 1
SRR E o

1.3.4.8 I35 AMA R EtE 5 PRI
L3.1.2 F43EF1H AME 0.5 g, 25 AR I AR B 7 4 5%
FHUESTH N 140 505 wg/mL AUER . KA T 37 CK
W3 h, 400 h A3 h HUEE, [RIESF 4 CHUE 24 h, 5350 F
O h 124 h BUif, #% 1.3.4. 2 FEAhALEE , 422 1. 3. 3. 1 o35 45430k
FEI R

1.3.4.9  H e I 200 L 7E A B W R A,
130420 R ARBE 32 1.3.3. 1 g 2Rl e

1.3.5  FAAlER v b 20 B o

1.3.5.1 PpeitpmetiZemstl RSSO K-ROEBCHI A
W43 10,20 .,30,40 .50 .60 we/mL [ I 21 X R & 5 TR 45
0.5 mL, 1 0.2 mol/L S EALENEW 5 mL, P4 0.2 mol/L & &
FRENIE RS L, 16 558 nm ZhI5E Y65 A, LG 28 B (B X 1}
FARZ 35 RiimE- A A CIVE N

1.3.5.2  Ber )% oy il & 2% WA LA A4 P 1 R T
0.5 mL, A 0.2 mol/L S84k 5 mL, #%B1.3.5.1 F
T 0 5 R B, VSR AR B

1.3.6  KEUAEMR I WIS SE 56 77 B A Bk AT AR
12 ~18 h (K, % 0. 3 mL/100 g ({51 18 s i 55 10% K&
SR, B H R BRE O E FFAR G L, fA 5 37 Cik

® ®

R, WY E U IERR (20 3 em) o MR EZ ML, 78
Pism BT U e, R 25, SE IS & 37 C BB KK s
P a0, B 25 AOK AR BR K R BT 37 C
FIAHA 100 mL, LA S mL/min fEFF 10 min 5, 7 BV H: W
1.0 mL AR il 2 2 B[] 24 9 e 5 0 193 21 ¥k J32 (9 0 YRR, ] sf
AN 1.0 mL 25 BTG 4 FE PR R 2.5 mL/min, HJ5 4
F% 15 min JR¥EE R IORE AN 2s (UB PGSR, 9636 3 h )5,
1.4 %it5om

K IBM SPSS Statistics 20 44, %} & 435 T4 W N 10,
20,50 wg/mL (43511 [ HFL 0 S AL I 8] 0 i 4y B A T
X K5

2 HR

2.1 &L HER

el I T BN R R 3 o N e S o = BN o ey & W T
MR BRI T BT R4 B, RWZ AT S R T
FEER
2.2 KMHFRLER

4T AMALLIEL 2 ~200 pg/mL e BETLH L
BAF, B R y = 11, 422 126x +24. 805 811 (r =0.999 6)
SRR AR 35 B ¢ 2 ~ 200 pg/mLL VR Y TN
P RAE T FER y =3. 605 924x —3.823 256(r=0.999 6) ,
AR A 35 F TR % 521 ~ 100 pg/mL ¥k B3 [l N
2Rk AT, mIH )RR y =6. 731 014x —2.567 849(r =0.999 6)
AR PR 2L L M 4€: 10 ~ 60 pg/mlL e 8 30 Jl N etk R
i, B 5 FE ¥ =0. 017 445x +0. 031 627(r=0.999 6) ,
2.3 BKkEEZERER

A 35T A ML NBCR % 4%:60.50,40 pg/mL Y 1,
15 3 AN B S 2 [l i 2 4351 7 101. 52% .101.63% .101.82% ;
BT ISR K 101.66% s RSD =0. 15% o AR 435
TFAF MR H42:140.50.5 pg/mL (15 AR 3 AU S []
RSN g 98. 03% ,98. 40% | 97. 15% ; i A F- £ [al g 5 ly
97.86% ;RSD =0.66% . JAfE ¥ 4 35 T oo il R % 4%
70.25.2.5 pg/mL (115 o AR 3 AN BT 2 DSR4 R
101. 89% .99. 78% . 99. 64% ; i {4 - ¥ [ it 3R ly 100. 44% ;
RSD =1.26% .,

| e

T T T T T T T T T T T T T T

) L] I
01 23 456 7 0 5 10 15 20 250 1
s} 6] (¢/min) 115 6] (t/min)

o o el ™ I
2 3 45 6 70 1 2 3 45 6 0 5
115 6] (t/min)

! 2
e M,_J@
: llO 1I5 2|O ZIS

15 6] (1/min) 5 6] (¢1/min)

A RORFERB:RAMIETE;CF 5T H A BREER ;D FFH ARG E R RBRER L FFTFH2: 45 THL
1 $EFERFEFHRLBES T
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#1 AEAHEABBEREHFEFERETESE (pg, x5, n=3)
E:“}ﬂ(min) 10 p,g/mL _ 20 Mg/mL _ 50 p,g/mL _
1 ot 1 ot + ot
0 1188.67 = 0.10 ND 2179.87 £0.01 ND 5028.57 £0.04 ND
15 1 126.37 +0.08 ND 2 016.89 £0.06 ND 4.905.59 £0.04 ND
30 1 100.56 £0.07 ND 1 666.99 £0.07 240.26 £0.47 4 658.95 £0.02 ND
45 1 047.63 £0.05 89.37 +0.87 743.56 £1.04 753.68 £0.57 4389.15 £0.04 133.52 £1.70
60 904.05 £0.16 138.78 £0.21 558.87 +0.96 830.77 £0.44 3669.81 £0.11 499.99 £0.43
75 818.28 £0.09 158.15 +£0.17 168.56 £0.01 1 060.22 £0.02 3214.76 £0.23 713.90 £0.70
90 771.79 £0.09 288.77 £0.81 154.12 £0.05 1 040.26 £0.02 1857.15 £0.87 1411.75 £0.67
105 566.47 £0.56 293.61 £0.81 143.51 £0.01 987.54 +£0.01 924.39 £0.83 1841.02 £0.27
120 540.70 £0.58 340.12 £0.79 133.44 +£0.01 980.42 +0.01 64.56 +1.70 2261.77 £0.03
135 519.20 £0.61 278.72 £0.85 123.29 £0.02 925.76 +£0.01 62.27 +£1.70 2192.98 £0.06
150 492.68 +0.61 285.56 £0.83 115.46 £0.01 925.45 +0.01 56.68 +1.70 1998.39 £0. 11
165 389.56 £0.59 337.06 £0.60 108.50 £0.01 874.45 £0.01 50.12 £1.70 1828.76 £0.12
180 343.96 £0.65 348.70 £0.58 ND 915.93 +£0.01 44.85 £1.70 1715.56 £0.06

ND A& T 52 % PR 3, kA ) 3)

2.4 BARBMEBEEERER

35 AEL B N I H DS B %5 4% .60 .50 (40 pg/mL
T A A% 3 AN H P RSD 4351154 0.29% .0.29% .0.21% ;
H 6] RSD 4351k 4.24% 1. 11% 1. 05% , H 4 &% H [a] RSD
INF 5% ik R I E TR

JAE PR W b 4R 35 1 B N S H AR %5 B 25 %5 140,50
5 wg/mLEg &, oMk 3 AW B H N RSD 4351 24 0. 85%
0.57% \1.34% ; H 7] RSD 43519 1.63% 3.89% 3.37% , H N
K H 8] RSD H/NF 5% , 15 SR e 23K

JEPRFR W b 435 1 T H N K H TA]RE %% B %5 %€ 70,25,
2.5 pg/mL = IR 3 NVEE H N RSD 435 0. 91%
1.54% 1.84% ; H 7] RSD 43509 1.43% 2.49% 3.84% , H N
K H 8] RSD H1/NTF 5% il /i g 25K,
2.5 FBEEERLR

BT AMARR S 8 W E ) 50 pg/mL 1Y H g FL
VSVRAE 12 h 914 RSD X 0.26% , F2W] A (SIS R AE 12 h 3
R W R BEoR . IR h A 3% AT AR M5 420 140,
50.5 pg/mL (975 A 3 ANVBE 12 h 9 RSD 4350 1.20% |
1.87% \1.93% , FWAFWAE 12 h NEFE i R E 2K, 11
PRI 435 H LR E % 4£:70.25.2. 5 pg/mL By &
%3 A¥ERE 12 h P RSD 4351 0.99% 1. 82% 1. 15% , 3]
VSIRAE 12 h ESRRE W R I ZEK

JEA W 435 1 A LR E S EE A 3 h
24 h FE A 3EFH IS mERLLO h MM 435 FH N &
B AYRIATR 15 140 50,5 weg/mL & K 3 Ak E
135 74 A LS FUBIEIRAE 37 COKWE 3 h, 2RI F 0
Wk 104.24% 100. 51% 102. 05% ; Tt ‘& 4 °C vK% 24 h, 254
TS BH 102.27% 98.93% 103.55% , W TE 37 C 3 h 4
H14 °C 24 h NEREBRSE A KA oG, i R I E R,
2.6 HmmesLgR

A HEL 35 1 & i (40.090 £0. 001) mg/g;
0 ~3 h IAfEFR W P21 Mo R 1, AR
BEAH I TE IR RO 4328, K o0k L 2 25 8 o i B i A
BT, THEAR B & 435 T W E S 10,20.50 peg/mL (1

ABE T A LA (A AT 25350 9. 14% (15, 05% |
20.04% . 3 AN P 2 [ 14 AL IR ) IR G 7T 7 AR AT e
5 (P <0.05) , RWIA S5 71 1 A LR BE 35 5 4 5%
THAER BN AR

3 itig

ALK O 25 A CIE-7K (35065 ) i shAH,
R 280 nm, 53CHRL7 JARERARAL TR ShAH , $2
TOrERE, UGE TR LA R R, L O A
RS THAMH LS B LR R RE R L
B, R T 2. 05 BUSEEARBOR T 5 000, af F A
SEY P AR SE T A L R R AR B T
T & R 2ok . MG as Rl & 435 71
WS 10,2050 g/ mL 1 [ fLS7 I TR] AT 3
RAA G LR RUTE 10 ~50 pg/mL {EHEM,
PS5 A IFLBE S Yok B A 38 O, B A ] I WA T
S DN

RGP IR BT E , 5 KA
R IC, AR SEE0 I8 1 542 37 C A4 C 504 T ivfa
SETE UE A 35 TAEARSNEAR E , A B K i i H T, (H
FER BN GRS 30 min 2247, JFUR KR 0 4 3% 11
TC, G SCHRARE " 45— B, HEWT AT A3 T
HE/IM Y A BV E TR T2 S HC

AHIFERTIE LT 2435 1 H 10K S/ N Bk
oL, SER BN A S5 T H AR R/NATEAS L 2.5 h )5
AT g A 55 T H o0, Hoa i, DR T A S
HARSE T L I TR S TR AE R RN
fift D9 TR 8L JRE R LE A1) 1 1 A 25 R A O B Bk
FLAE L 15 28 25 7 A s R,y AR PR 4 o
— 2 DHFSEAR 55 1HF J E BREL A P I AR A A R
RIS/
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1 HAXEEHEEER

J¥7) HEIT N (%) xMa PIE
1 AR O R R W 699 97.1 638.45 0.00
7 N 21 2.9
2 DEEFINGMALETI A 695 96.5 623.47 0.00
HRBCE? REIE 5 35
3 BENOFREJTUF RS 5 2 = 579 80.4  266.45 0.00
TG SR ) AR RE 141 196
4 T NI T I e 75 R fig 687 95.4  594.05  0.00
W 7 S5 BUR 52 17 Tk 33 4.6
5 ENCIER B 4RE A 4 fig 701 97.4  646.01  0.00
FHEH GRS ? Kk 19 2.6
6 TRFTAEFB IS A O HE 3R A 258 35.8  57.80 0.00
Bl %7 e 462 64.2
7 AR A R OB R 280 38.9  35.56  0.00
Bl Zis , A YA T 440 611
8 WHTE AR E I R JFE 276 38.3 39.20  0.00

PR BN WHIR 444 61.7

9O WK UHZFIAGNM fmsiE 127 17.6 74016 0.00
SEHE R T T EF LR

i ST

(i) 2 WeEGEg m o8 803

W ] 15 2.1

3 itig

Wt AR TEE R KB, ENOERR BRI A S 2
RAVE, B NGRS A B TR IHOA T 4253505 3
HE T, PRBREZE R h R 52 1%, 48 B E R IG ShEil. AR
ORI EN , R 32 7K R EL R DI 2R AR 68 S 42 1%
ek B IO ERE T, HEBR AR .0 30, DT 1E
fpksf . AT R, 0 B R 0 B R K OF 3 I A
5, OERR I ZRREHE =5 45 0O B BRE KT, ol v SR 42 A9
MORGL, 35 3E N FR1EE MBS RE T, P8 HE AR B A9~ & B i
BN , 12 A B R 7 S5 A B TR TR TE
HORPE FAEVERTEREE B K BE 1, e L EO R R
FENAERMEIE R , K B A2 AN i o 2 4% e A2 g ) L

Drug Discov, 2007, 6(3) : 231 —248.

[6] Gursoy R N, Benita S. Self-emulsifying drug delivery systems
(SEDDS) for improved oral delivery of lipophilic drugs [ J]. Biomed
Pharmacother, 2004, 58(3) . 173 —182.

(7] Z=yige, PR, ZaifE, 55 43510 R a3l 712 0F
33[J]. FhEZy, 2013, 44(6) : 727 -730.

[8] Xie LH, Ahn E M, Akao T, et al. Transformation of arctiin to estro-
genic and antiestrogenic substances by human intestinal bacteria [ J].
Chem Pharm Bull (Tokyo), 2003, 51(4) . 378 —384.

[9] Wang W, Pan Q, Han X Y, et al. Simultaneous determination of arcti-
in and its metabolites in rat urine and feces by HPLC[ J]. Fitoterapia,
2013, 86: 6 —12.

(Ur#5:2013-06-23 ;&[0 . 2013-07-30)

(%4 K %)

R, AN BRI ZRAE g U FA T 42 A 2L ) 3L 2
I HE AN B0 BB B SR 25 At e A 33 R BA B 21
IR A, OBz B AL . (H AT A IR A A7 7, BLRY B
FRBAIX 75 T T ARG , R TR A A= AR My SRR 3-T
TRAEREFT AL FTHERL A7 o205 A AR BA OB 2R 11 25

M _EARBFFE AT U H,80. 3% HYIE)Z T RN, D HEE
BRNZRIL %54 T EF IR (T3 o al i, JF LR
GBS RN G R EE , H DR — 1K IR
FENREEAR WL BTG 3, R I R R R e
FHF RS RO B B ZRE A BE 25, 7E AN W7 o
HERRFPHAS KA S BRI AL &, 0 B
JRORNZE 2 2R T b8 i i, R S e ) I A R o AR 3R
X TR R B, ZE I e 2 i A A, O B3R Bl 25
SR T HA B PR BN R 235 A B R 4
e T ELJ AR, ORI SR RE R R IR RE R R AR LSS 38 1Y
JERA PRI R BRI G R A I R A R
A Je ey A e R R € P A5 A BER BN A =X s 2 1)

S E Lk

(1] WIEE, BMEEE, R EAOHZ RS SL85MWamil]. 6
U ZEBE R4k, 2007, 28(8) : 754 - 757.

(2] MIEHE, Kok, T8, % KEEANOHEE IR SRS
[J]. DERRE, 2011, 34(5) : 1274 - 1279.

(3] MIEHE, HER, k. EACHRFRINGEHIRSEE([T].
TR TG BE 2 27k, 2005, 23(5) : 313 -315.

(4] BN, TV00, MWIEE, 5. ORE 2040 B R A
Pergma [ T]. hEAT N EFRE, 2005, 14(10) : 929 -931.

(5] SB#, MOIET, B EM, 5. OB E BRI xR g A PIOnt (5% i
[J]. M ZETRR BE 24205, 2012, 30(1) ; 48 —49.

(6] HHAL, AlH, BT, % CREYIZ 5 BTSSR 21
[T P EOH T4, 2004, 18(5) : 311 -313.

(7] XUTTE, RHivh, 2540, 2. ARRLOBEZ FUK 2 A 2R 52
V8 D R 0 S 0 A T R R [T ] BB S A R AR, 2012, 34
(3): 244 —249.

(%8 :2013-07-08 ; & E :2013-09-02)
(%4 T E)



