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MG-CisH: (3.0 mm>100 mm, 3.0 pm) s FEBIHE R Z M CA) Fl 0. 1% i F BR /K I T (B) » B EE VR E . A AH 2 S B i 7] i 28 Ak .
25% (0~10 min) , 25 % ~40% (10~12 min) ,40% ~45% (12~22 min), 45%~75% (22~25 min), 75% (25~30 min) ; Jfi &
0. 6 mL/min; Bl P < 270 nm; kR 25°C; #ERELE 5 wL. JEEEZM DL 709 S HRIL, 4 7 T IR S B B RE
A BOWIE R COBF 2T BT T BT 1T WK F 2 R AE 30 min NILZIT B, Jrik2fniER I, 4t
FRRIFG=0.999 9. HN . HEAE®E RSD ¥/NTF 2. 0%, BURTE 98% ~ 1022 Z 1], K@ 4 F 8 &2 % RSD W4 /hF
2. 0% JFA TR EER, MSE T X IRZS M BT T H R AL 3 AN R LA b 7 R IR A A, A TR
TR, AT PR SR8 200 1 0 s SRR, Ao 1 — 25 T R R 28 h B IS A 1 2 3h 2 R B IS B8 T A I kil
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HPLC in simultaneous determination of seven main flavonoids in Epimedium of different places of origin

HUANG Mina” , ZHOU Yan-ni®, LIU Qiang, ZHOU ]Jin, LU Lei”
Department of Pharmacy. Eastern Hepatobiliary Surgery Hospital, Second Military Medical University, Shanghai 200438, China

[Abstract] Objective To determine the contents of seven main flavonoids in Epimedium of different places of origin by
high performance liquid chromatography (HPLC). Methods The HPLC condition was as follows: SHISEIDO MG-C;g column
(3.0 mmX100 mm, 3. 0 pm); the mobile phase consisted of acetonitrile and water containing 0. 1% formic acid was used as
gradient elute; the gradient of acetonitrile was 25% (0-10 min), 25%-40% (10-12 min), 40%-45% (12-22 min) , 45%-75%
(22-25 min) and 75% (25-30 min); flow rate was 0. 6 mlL/min; UV detection wavelength was set at 270 nm; column
temperature was 25°C ; and injection volume was 5 ul. The sample was ultrasonically extracted with 70% ethanol solution.
Results The seven flavonoids, including epimedin A, epimedin B, epimedin C, icariin, icariside [ , icariside [[ and
anhydroicaritin were separated at baseline within 30 min. The standard curves had good linearity (#=0. 999 9), with the RSD%;
of intraday and interday precision being both less than 2. 0%, the recovery being 98%-102%, and the RSD% of stability and
repeatability also being less than 2. 0%. The results showed that the method could meet the requirements of method validation.
The contents of seven flavonoids in reference crude meterial and Herba Epimedii from Liaoning, Gansu and Hubei province
were determined. Conclusion The present method is rapid and simple, and can be used for quality control of Epimedium,
which may lay a foundation for studying the pharmacokinetics and tissue distribution of the flavonoids of Epimedium.
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2010 RRRQ A 24 1) BUAE » 3 - 20 24 4 T 4 ol
AR bR AR AL E T % M 25 61 i AR
SRS EATT MU E PR 256 T 2 P e 2E 1L
HY— RS SRR R P I
bR e e AR E BUIAE COEF
AT RAFAUGE [ R BOK R FER
HAAF R . S SCHR AR, 3 JURD R4 2
UTAFAR TR 4 5 I E S A PN 25 B~ F 5 A9 A
TELARAT (R RE S 7 by i AaE . 255 PR
HHIR CAE 1 AR T A 7 R AR
FNERY B o0 - TR I AT 5 10 7 - LAY B 4 i
WP AL 2 B B O o — T SR A
BRI A 25 8l S AT AR B A

1 {UEEFNIRZE

L1 % Agilent 1100 R & AR AH I
FEZHER A FD A TEL ML PUIT IR | B 3k A
fr ETRLAR A AR A R B A R (DAD) 5 43 T KA
& Chemstation T./E¥i. DFY-200 2544 ¥y w6 HL (o
TLIRIE MR A FR A F]D s Mettler AE240 7
I3 Z—H T R Giii MR )3 7)) 5 SB3200-T #8
PR A (R L RE S A A BRAFD .

L2 #HefiXAl #EE APIEE BOEE C
Xof BRI LR PR AR MR AR A R A R (Al >
98.0%0) EFFE BT I EEEW 1.
K AR R BT B I ROR R 2GR R R
BRZS W] (A =>98. 0%0) . FRFA2 2504430 A vh
1 245 R E BF Y B O BR 25 6F, it 55 121032-
201302), BT o B R OGP I T, )5
1312021 72 H R . L5 LY1402014) | {2y
JE GZHbIIAL 5 130901) . 25 255 — 4B K
S 2 O A T R S /N )
FEM T 1384 . S R 8 3% 4l (Fisher,
USA) , HAisl X2 43 e 4t , 7K Rtk

2 FEMER

2.1 ik ey Beh)

2.1.1 XESERNGE A MHERBUNEE A
O BUAEEE CORFER EFERY | GEFE
UHE L UK IR LR X RS, 43900 8. 24,12, 56,
11. 92.20. 00,20. 00,20. 08.21. 36 mg, & 10 mL %
SRR I P B A O A B AN R AT Rk B
S35k 0. 824, 1. 256, 1. 192, 2. 000, 2. 000, 2. 008,

2.136 mg/mL X} BE S BER . 43 RS 2 I R
X B PAR 2. 5.1.6,1.6,1.0,0. 2,0, 4.,0. 2 mL, &
Ao B 10 mL SR I A 2 L RS BVARR
BT B R A BRI R 1.2.4. 10,
20,40 F5FRRE . RIAS R GV B2 TR 45 X0 IR i v,
T 4 CURFEIRAE

2.1.2 HRERWEE BERFEELM B L
(40 B, KB FREL 1 g, BHFE= MM A 70%
1) AR 30 mL, $857  BRIBT AL , 8 75 $2HX 30 min,
NERE W TR, SR & 2B A 7020 L BETR]
PR g A . 2 IEI A IR ZETOMA
70% & T 30 mL, # AR5 . A IR A
0. 45 pflFLUE MR U8 5 RIASRE I, B 4°CokA
W E RO IRAE .

2.2 &#EEM {65k SHISEIDO MG-Cys (3. 0
mmX 100 mm, 3. 0 pm); WA A NGB N
0. 1 %0 11 Y PR KV V80 5 A0 JBE R G » A K 5 2 B s ] 1)
54k .25 % (0~10 min) 25 % ~40% (10~12 min) ,
40%~45% (12 ~ 22 min), 45% ~75% (22 ~ 25
min), 75%(25~30 min), i # : 0. 6 mL/min; 54}
R4 270 nms AR 25°C s AR 5 s AMRTE:
E

2.3 FiEFRiE

2.3.1  RGEAME RIS FEH RGN B
45 VL FE VAT i 2. 2 TR €83 45 1 A2 L 30 %
EE(E D, e AHIRE BOEE CORF
FEH R | REERH BKEEER
BRI B B B4 3 R 7 423.7 913.8 118.9 075,
163 380,132 756,860 921 ; KA (s (1 43 55 Fir 15k
F 15 EEFHE L 0~1 2 Z a8 & R hT
2.3.2 %&MEXZ W2 11BN RISNRIIKEIR
X RS IARAE 2. 2 T A5 ARG BLE R 41
AR 3 U LIXT RSV TR BE (s pug/ o) Xof U THT AR
I TLAE RN 52 RAFIZRPEC R ILER 1,

2.3.3 EERAAMMB e E RN I W
TTELNARE, DS 10« 1 W), 8 H G e =
B DMEMRLE 3+ 1 I, e AR I R . 7 b 2
KA EHE AFEE BOEEE COE A1 B r
FERH R FFE WA KR L2 R R E =R
435I 0. 257.0. 251,0. 238.0. 250, 0. 100,0. 101 F1
0.107 pg/ml, f5 I 46 0 BR 43 51 Ky 0. 086, 0. 084,
0. 079,0. 083.,0. 033,0. 033 F/1 0. 036 pg/ml.,
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) HPLC Ei&

LEE Az 2 W1FE0E Bs 3.9 Cod BT 5 R 1

UCH 1563 FALUCH 1157 KR FAER

(=}
W

Rl OEFEFTHEMERSHEEXR

LR SR
% EIE: r
os/(pg s mL™D)
IR A y=12. 712—9. 40 5.15~206.0  0.999 9
WEE B y=10.472+5. 76 5.02~200.8  0.999 9
WEE C y=11. 612+6. 05 4.77~190.8  0.999 9
REET y=13.082+24.25  5.00~200.0  0.999 5
EFRERIF L y=7.352—0.30 1.00~40.00  0.999 9
BAEEWAFN y=16. 78x+0. 67 2.01~80.40  0.999 9
BKEEHER  y=10.882—1.47 1.07~42.80  0.999 9

2.3.4 HEE B2 1.1 TR HANEREERY
RA X RSP IEE 1.3.5 = AN SERIE o=
3ANMREE S TE 1 d AN 4 i 2 kA 3 3K, A e i
2L 3 d 43R 430 25 55 H RS % BE A H [RDRG 25
FEo B5R T PR SR AR U 1Y H RS R B AR B A
RSD #<C1. 000, @ik B 5 RSD <22, 0% H
E)HG 2 BE AR L R R BE A5 RSD #4<C2. 0%, £ A
T RGBT R AT

2.3.5 EAM FEEWRPREFEEXNIAM 1 gGit
5. 121032-201302) , 4L 5 43, 4% 2. 1. 2 U R 5
SRS SV W BERE 3 BT . 7 b B IR 2K B0 A A
A E B E CORFHET R AR H T .
AU L DK FER N & = M RSD 43
B 0. 85 mg/g (RSD=1. 60%). 1. 43 mg/g
(RSD=0. 89%).2. 27 mg/g (RSD=1. 26 %) .1. 66

mg/g (RSD = 1. 09%). 0. 04 mg/g (RSD =
1.35%).0.14 mg/g (RSD=1. 73%).0. 06 mg/g
(RSD=1. 38%0) , S55FAA T kW EEZ M R AT,
2.3.6 AREM U 2. L2 J5 kA IR AE X
WRGF S A0 BIAE 0.2.4.8.12.24 h U 5E 7 Fp g
FFE RS B3 W TR AR RSB ]S 1R
SRGENE . 7 MBI B IR E AR E B
FE CORFET EFERT | BB IR
KRR FE Z I T AL RSD 43514 0. 86%.0. 98% .
1.18%.1. 05%.1. 83%.1.50% . 1. 78 % , 32 B fit
AATRTE 24 h NERAE .

2.3.7 JmAEECE R E ORI
0.5 gt 5. 121032-201302),H: 9 1, & 3 R 1
AR 3 ISR B B il — i i RE
b A 8 B Y 50%0.100%0,150%0) . 4% 2. 1. 2
TUT 7 R #8  HERE AT S5 SR 7 i A S A A
B AV E BUAEE CORFAET R T .
e e il | I @ S R s N T N |
RSD 435 & 101. 55% (RSD=1. 67%),101.79%
(RSD = 1. 53%), 100. 87% (RSD = 1. 14%),
101.61% (RSDY% = 1. 45%), 98. 47% (RSD =
1.86% ), 101. 04% (RSD = 1. 23%). 99.13%
(RSD=1. 89%) . Z5 K, LA [A] 0 5 28 2
e 7 Rh TR 2 AT R R AT

2.4 MR 2012 W R kg 4 fhEE
FELGMFE SRS 5 2. 2 T T 3% 2 A » T RE
M. AR 2, Hrh oy N, BT
HIFEE CME R T RS Bl T4k BRR
JE WA R FHARRE 1 A5 AR 2

3 i i

3.1 REBEFGHMFE EFEAMLIE A
A Fofr s B L IR PR G L S RO A = TR R
ks, ARSEEGERE T $EICROR = | $ I (] i i)
PRI o 0T BRI R i 9 S 5 R ST
FEEHE T 7K R 2 10 4 O R U S 2% oy 22 - B
LPEPE TO0 1 LT FEEL, X T B B AR L B Bt
] BRI B, ARSI SR H IEAC BT T 88 T i AR
(10.20,30 mL) FEHCHF[A] (15,30,45 min) \HEEIK
B(1.2.3 U0 FeBIEFE T 700 LB 30 mL 5 2
B 30 min $REL 2 YN B PR IR A . S B 7 i i
{5 K5 6. 40 mg/ g, L PEPIRAE ADRE 24 4 Hh 2
B T PR EL R
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K2 EFERTHEMERINEENESER
n=3, x%s, wg/(mgeg 1)
F HEEE A HEE B WEEE C jaE cegs B RH 1 EFERE il SEEY 5
i} BR 2541 0.8240. 01 1.42+0.02 2.25740. 04 1. 6440.02 0. 04740. 001 0.134+0. 002 0. 06740. 001
T8 0.6040.01  1.0540.01  0.9040.01  1.2040.01 ND 0.50--0. 01 ND
Hilr= 254+ 1. 35%0. 02 2.68%+0.03 7.52740. 06 9.99=40. 05 ND 1.2240. 02 0.10%£0. 002
WAL 2541 0. 68%0. 01 1. 1340. 01 5. 87=+0. 04 1.70£0. 02 ND 0.5240. 01 ND

ND: A A 3]

3.2 mARAARAYEE ALRER T HEKMZ
KRR RIR T S E-0. 170 R K . A RS 53
oy R Ho s v ot 2 IR b i sh Al b
A 4 R AR E AVBIFERE BUBIERE C fiR 4
FRAPEAR T A LB H A T 0~10 min Bz, R
2500 LA FEVEIDE - Fop DN 3 WA BT 5 - e
T 2. 2 WU VR AR o VR A R IR AR R I
N 270 o RN 4 BT A5 SRR I8 23 7 M B K 3 A
I A I L ORI 4 SE O 270 nm ABFFER A
TR RN A A B A I AR R /M
RIS ZEFZHEY 0. 6 mL/min I AE AR A
O3 B R 0 D B A
3.3 AEMELRSN M T A, 550G
I AN A ] ok 3225 AN R ) U
e ISR AR 2 XIRZGR T, 7 RS
S AHRINAS s 1007 o 17 H A AL A 245 01 i
FAEURH L™ M g 1L 7 W Y 2508 i K P2
o T AR AR ARG s ™ iR AR 250 p L
BRI I 5 5l i T A 3 MR A,
ZEAR RN T Wi PRAE S FH v 5 24 2505378 18 3
FONA RN SRR R R AR
ABFFER I HPLC 35 P 2 1 % 48
HE AVIEE BORIEE COR AT R TFAERH
I RO I BRI R AR 7 Bl B S B 1Y
bk PR AT AT F PR 25 R R 2
P O RR ISR G . AT R TR A
TR A8 A ROl 25 8l B T A BT 5T
BAE T A
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