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2.1 %%  Shim pack ODS fa 4 (4.6
mm X250 mm,5 pm) , H i 40 C; Jsh4H A R
0. 2% Wil /K WL, B 9 0. 2% Wi FR L N6 W, 16 )
Belto 0 min, A-B 85:15;9 min, A-B 85:15;20 min,
AB 75:25;30 min, A-B 55:45;40 min, A-B 40:60.
K+ 360 nm, i 1.0 mL « min ™', #FFEH 20
plo FZMR PR OSSR HEATINE 6 Fh i B -5 Ho Al
IAFEAS BIREF A0 88, 3 BT 15, & 1o
HOSIENCECA R T 3 000, XJ HE i K B i A €033 1]
OLAE 1,

I 572 &2t FWkt;

mratt;S. MER ;6. (LEM

BT TR A) (M RER(B) FIREY)
FEMVATR( C) By HPLC [

2.2 XPRESEWECH] AR EOS T 2,40
mg, 43 22k 1T 2. 38 mg, T AT 5. 37 mg, R YT
5.27 mg, Mt 2 & 5. 25 mg, IIZSH; 5. 10 mg & 50 mL
s, HE S MIT e s 2208, A AT
0.048 0 g = L', & 2111 0.047 6 g« L', iz
10.1074 g+ L™, 2R3 0.1054 g« L' Hitsk
£0.1050 g« L7, I Z530.102 0 g » L™ By % R 5
W AW IR %N 1.0 mL 7 ,2.0 mL 4%
BEHE,1.0 mL 54 2 4,0.5 mL 22 A 354H,0.5 mL
Mk Kz ZZA10. 5 mL L1 A% 1 % BE LA, B 10 mL &R
- 590 -

K3t 60 HIif) £50. 1 g, K% FRAE, B 100 mL &K
H, A 80% HI i 80 mlL, #8 7H Ab BE 60 min, ¥4 11 &
ElE . H 80% HI R E AR B2, 1 0. 22 pm i fL
DI, 10 2 A IR 2 b R T VAT

Gy B BUCE A RIS ) 1 29 0.2 g R ELY) 2
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{5 80 mL, H A AN 5 min, B EEIR G, H 80% H
FEE R B ZIE, 1L 0.22 wm fFLUE R, RIA5 2 A iR
MR 1 AR 2 A AT . SRR 2 fit
TR VA TR R FsF 2% E B I mL ] 80% W BEE 48 &8
100 mL.,
2.4 KMEXREMEL 2.2 T NRA ARSI
VR, P P T8 R T8 1 2R 1 e JE PO A X B VL
SRR 20 WL, AT AU AR A, DX RE & o
WePE(mg » L71) A bR, AR v il 28, 453 m] )
TR R E, W 1.

F 16 FIEERA T LMK R

wEY Il 77 i R MG /mg - L7
=T Y =25 482.9X -665. 4 0.9999 0.076 ~4.800
ST Y =36960.4X -763.5 0.9999 0.076 ~3.808
S Y =33 302.8X -162.5 0.9999 0.086 ~10.74
BLRYAT V=42 804.5X -202.8 0.9999 0.042 ~2.108
it Kz 2% Y=67189.3X -1412.1 0.9997 0.042 ~2.100
Wz Y=79133.9X -1 160.9 0.999 8 0.041 ~2.040

2.5 KB K 2.2 TR RS R ISR B
TE VR E AR BN B HEAE 20 WL, B/ N
FEL IR ESERE 6 IR T A 22 Bh S Sl B
SRV W RN A H NRE % BE RSD( n =
5) Ak 1.2%,1.0% ,0.80% , 0.90% , 1.9% ,
1.3%; %425 3 d #ELL 1k BE A IR G X BRI, 15
Rt 3 U, HH ARG %% RSD(n =9) 7351105 1. 6% ,
1.0% ,1.4% ,1.6% ,2.0% ,1.8% . H M- H Ak %
£ RSD <2.0% , R WIZ 7 k0 H NI H ()4 %5
JEBIRAF
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MRS TR T A 22T S T R T i
M2 & 20 RSD 25 1.6% ,1.0% ,
0.80% ,2.4% ,0.80% ,0. 60% ; FEHUYIARE S h 7 T o
R4y RN ) s N N S SN DT Ly
1 RSD 45K 0.4%,0.8%,0.2% , 1.4% ,
0.60% ,1.0% , FW]i% Lo iy 8 2 1 R4

2.7 Rt r o O A R 25 A (S
20100614) FI#EHELY) 1 ( #iL*5 010713) A9 (L4 5 3
W, 53T 0,3,6,12,24 h 4 20 pL, i s AR,
MR Y RBEF TR E T 2, TH R S A L o i 2
BARES S T & 22t S A S R ot Wi
ZHNLZS Wy & RSD 435k 1.6% ,1.8% ,2.6% ,
1.8% ,0.60% ,1.4% ; 3HUWFE S F 2 TV 4 224k
T SR e W R AR S 5 RSD
AR 1.1% ,1.3% ,1.0% ,2.6% ,1.0% ,2.3% ,
IS A RATE 24 h NEUE

2.8 JmEEREIMCE BE A R A R 25 B
(#it= 20100614) 3K (iF 60 H i) 6 iy, Tl 24
0.05 g, K52 PR, B 100 mL ifiH, IA T4
ZZRRH MR T 58 25 D M R 3R R L 2% 1 X T
SRR TROE B, 7 2. 3 TR B A BRI 25 R R ) A
D7k A R 20 L, TR X RS 4 ~F 24 A [
R AT RSD, DL 3R 2, 6 Ff i i 1) SF 34 [l i 5 e
97.30% ~105.8% ,RSD #J< 3.6%

e s P A R R 1 (S
010713) 6 iy, &1 24 0. 025 g, K& B R E , B 25 mL
SR I T A 2281 S A 5 s e
iz 2 T L A% 1 6T Tt Y A o, 0 2. 3 TR B A
JBR P B AL 3 ) 28 vk i 4, E AR 20 L, T
AT BRI (BT e 4 A RSD {i, 6 2 6 (1)
S [ % AE 98, 70% ~103. 1% ,RSD #< 2.2% »
2.9 FESNE  FE 2.1 ORGSR, BURN [E 77
1149 22 A1 bR 245 A AE e i R RTAS ) 2 W) A 7 1 20 A B
$ ) 3 S TS, 23 R 20 wLo B A JRR A
R PRI T T B 2B S s
T 2R AN L AS By 0 3 S A5 R ) L3R 3,40 X
HE TR VR~ 2R It RN IO A i YR ) € 3 T AL
K1,

3 ifig

3.1 JishMHMIEERE T A 2Bk R A Y
TN R, H 4 228k FLSE M 1 O AR B
BB — R IE B A B[], A AR R AR L A

2 BATRRM G IEERICR (0 = 6)

e A AR [MIOR P RSD

&9 /g /g /pg 1% /% /%
RN 7.47 4.80 12.03 95.08 99.3 3.6
7.51 12.19  97.46
7.49 12.45 103.27
7.50 12.44 103.0
7.48 12.33 101.0
7.45 12.07  96.25
G2k 161 167 333 103.0  105.8 1.3
162 339 105.9
162 339 106.5
162 340 106.8
162 339 106.4
161 339 106. 4
SEM Y 195.28  214.80 410.75 102.4  103.4 1.0
196.41 415.15 104.0
195.86 412.44 102.9
196.02 416.36  104.7
195.67 415.29 104.3
195.75 414.88 102.0
AW 35.38 52.70  85.51 95.11  97.30 1.8
35.59 86.29  96.22
35.49 88.20 100.02
35.52 86.65  97.04
35.45 86.52  96.91
35.47 87.31 98.37
it e 2 8.69 11.55 19.97 97.66  98.10 2.6
8.74 20.37 100.65
8.72 20.30 100.33
8.72 19.62  94.33
8.71 19.80  96.03
8.73 20.26  99.83
1221 7.24 9.18 16.62 102.18 102.5 1.3
7.28 16.79 103.58
7.26 16.82 104.11
7.27 16.63 102.00
7.26 16.46 100.29
7.25 16.68 102.72

0. 1% WK EE R 0. 1% WL H s 7 WA i 3l
TR, BT AR B BE AR P, 79 T 22 6T
ISR B AR T 12 3K B I 2k 73 B S5 UH 0. 2%
TR 7K ORI 0. 2% W 12 < W6 W W AE R imi sh AR S TR
RS R A FAE Al R 6 R B RIS L 2 IR B T AR )
s[RI S A rf B BAR LG 9 A 34, 14T (g i
AR B L D0 T IR FE IR o
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3 AR A 250 T 6 Fh RS T BT R (% £ 5,0 =5) mg* g™
b T G B S Kty it e 3% LA m
Y 0.112 +0. 004 2.689 +0.067 3.491 £0.073 0.429 +0.010 0.081 £0.001 0.033 +0.001
I 0. 149 +0. 004 3.220 +0.032 3.807 £0.038 0.706 +0. 178 0.173 +0.002 0. 144 +0.001
B 2.306 £0.010 0. 140 £0.002 6.265 £0.033 0.778 +0.006 0.097 +0. 001 0.042 +0.001
F4 BARMREAY T 6 thEEERZE SR/ (x £5,0 =5) mg e g
B T Gty S BRI Mt R L% i
PR 1 0.270 +0. 002 1.890 +0.011 3.900 +0.224 0. 444 +0. 006 0.070 +0.001 0.020 +0.001
REMI2 395.227 £8. 162 - - - 6.530 0. 100 -

M R AR B Y N, 4300 R 255,355 nm;
255,354 nm; 254,354 nm; 265,347 nm; 255,370 nm;
265,366 nm. LG I HREL 254 ,350,360,370 nm
AR R TSR T LU, 45 R AE 360 nm N
(1425 BT 1 T B, FE PR, 45 i 2 (Rl Y 43
B HEI 6 b B IR o 1) e R AL RS T g K
E 4 360 nm.

3.3 AL RIE IS AT R R S
([ 24 41 ) 2005 4F hig 2 A3 JBR 55 000 5 O vk
& 80% F WA Dy 452 B 50, X 3077 7 22 A SRR
2bF HEAT 1] AL B HORD 8 A PR LAy M. A5 IR B,
28 v S R Y A 22 BT N S R T
SRR AR , X T 3% o A AR AR e 2% R 1 2% 1y, 2 o
P2 IO VR 4R ORI B 1Y 22 5, (B A 4R
PRAETR] B, A I TR], B T AT 2 BOHE 3 v
[V QURET R/ GF

3.4 EHEIOMT ARSEBERE 1 IL T LB 5 3
AT LR 2 A BRI 2564 F 2 A4S 23w VR B B A R
SR AT IE o G AR R BLIL T R 0™ 2 A
Hh 0 B 5 T, TR R B A R A 2 Bk Y
B ARG, TR T SR AR R L 3 T BE TR
AR RE IR A A PR S 0 29 A7 BRI 2 B A 8080 AR R Y
G5 W TG A YA B ) 10 2 A R 4
HU 2 v SR DN 2 T RN R 22, R L 2 A JRR 4
W) HPLC [#35% ARAAIE , B 20 R T, B ht o)
BOAE) T 395.2 mg « g™, BEN TN T FiAS, ik
A RIS -

BRI R T A 22 B S A H A
BV L B T A e R i R [ 2 )
2005 4FE RN AE L 0 5E 7K ik I O e 3R 7 R 5
T AT R 24 k8 K H i IO 1 B A A A B
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Simultaneous determination of six flavonoids in
Apocynum venetum by HPLC

ZHANG Qunlin"* , WU Liang' , YAN Anding*,HU Feiyan', YUAN Ye', WANG Juncheng'
(1. Key Anhui Provincial key Lab of Natural Medicine Active Research, College of Pharmacy, Anhui
Medical University, Hefer 230032, China;
2. Pharmacy Department, First Affiliated Hospital of Anhui Medical University, Hefei 230022, China)

[Abstract] Objective: To develop a high-performance liquid chromatography ( HPLC) method for the simultaneous determina—
tion of rutin, hyperoside, isoquercetin, astragulin, quercetin, and kaempferol in Apocynum venetum and its extracts. Method: The
separation was carried out on a Shim pack ODS (4.6 mm X250 mm,5 wm) colum eluted with in mobile phases of water containing
0.2% phosphoric acid and acetonitrile containing 0. 2% phosphoric acid in acetonitrile gradient mode. The column temperature was 40

'. The detection wavelength was set at 360 nm. Result: The good seperation of six flavonoids

°C, and the flow rate was 1.0 mL * min~
was achieved within 40 min, with the relative standard deviations ( RSD) of intra—and inter-day precision <2.0%. Calibration curves
of rutin, hyperoside, isoquercetin, astragulin, quercetin, and kaempferol showed good linear relationship ( R* >0.999 7,n =6). The
average recoveries of the six flavonoids were within 97.30% ~105.8% ( RSD 2.6%) . Three batches of A. venetum and 2 batches of
its extracts were determined. Conclusion: The developed method is simple, accurate, and repeatable, and can be readily used as a

powerful tool for the quality control of A. wvenetum and its extracts.

[Key words ] Apocynum venetum; extract; HPLC; flavonoid; quality standard
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