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HPLC %2 52 fhk 72 i 4 vh 15 S B
B S Bl K Sk w7

RO, F 647 ot T B B G AR E TR R
(1. BERBRFEFRS —WBEERSHA, % 710004;
2. BRERBRFEFRS ZWEERD AN, ®Z 710004 ;
3. MERBRFEFRE ZMBEERTRA, ®L  710004)

[(WE] BE:#&E kR RS 0 B ki RS SL i & s vk, FikRA HPLC,?ﬁiJMHEPrE-o 5% HY
= Z Mk (70:30) , Aglient TC-C,, %4 (4. 6 mm x 250 mm,5 pm) , K% K 235 nm, %% 1.0 mL-min ' AR ER. &R 5%
B ¥ A 22 7E 0. 080 8 ~0.808 0 pg HA RAFAILMICE (r=0.999 6) ,F- 1 [ 98. 40% ,RSD 2. 84% 3 47 L K Bl iy A
16 0.866 ~4.330 pg EGRIFMLMELZRE (r=0.999 7), 5 [0 g 2 98.04% , RSD 2. 05% ; ¥k 13 3k 5§ ¥ 3k KE & 7% 0. 089 ~
0.890 wg B RIFHILIEXLR (r=0.999 8) ,F A2 98. 71% ,RSD 2.34% , 4538 : Jy L HRfE W8 R B & (45 Sk, v
1R 5 Ik 7 e 2 1 & 1 U o T ko

[kgiR] SRR, 2350 Hkm; RO m; &R0RME GRS
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Determination of Aconitine, Mesaconitine and Hypaconitine
in Fumailing Capsules by HPLC

REN Xin-xin', LI Xing-hua®, YE Sha’, MA Xiao-ya®, LEI Jian-lin>, LI Wan-jing' , DUAN Zong-ming'"
(1. Department of Cardiovascular, Second Affiliated Hospital of Medical College, Xi’an Jiaotong University ,
Xi’an 710004, China; 2. Department of Pharmacy, The Second Affiliated Hospital of Medical College,
Xi’an Jiaotong University, Xi’an 710004, China; 3. Department of Cadre sickroom,

The Second Affiliated Hospital of Medical College, Xi’an Jiaotong University, Xi’an 710004, China)

[ Abstract ] Objective; To establish a method for the determination of aconitine, mesaconitine and
hypaconitine in Fumailing Capsules. Method: The aconitine, mesaconitine and hypaconitine in the capsules was
determined by HPLC on the Aglient TC-C ycolumn (4.6 mm x250 mm, 5 wm) at room temperature. The mobile
phase was consisted of methanol-0. 05% triethylamine (70:30). The flow rate was 1.0 mL - min ' and the
detection wavelength was set at 235 nm. Result: The content of aconitine had a good linearity in the range of
0.080 8-0.808 0 wg (r =0.999 6), the average recovery was 98.40% , RSD was 2.84% . The content of
mesaconitine had a good linearity in the range of 0.866-4.330 pg (r =0.999 7), the average recovery was
98.04% and RSD was 2.05% . The content of hypaconitine had a good linearity in the range of 0. 089-0. 890 pg
(r=0.999 8), the average recovery was 98. 71% , and RSD was 2. 34% ; Conclusion; This method was simple,
reproducible and accurate, and it can be used for determination of Fumailing Capsules.

[ Key words | Fumailing Capsules; aconitine; mesaconitine; hypaconitine; HPLC
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S ok R e (B 2448 1 7 [ 2001 ] 55 1422 45 ) &
VG 2 28 38 K AF Be 2 B 55 BB s B e N a5, P ORR
EN IR R RN N = a5 i o
Zx A RORIL 11 R 2, BT AR R R
PRSIk i B 2, RS2 kO 3l 28 | B % 1% S BH i 45
R OHRE . BT RENKRRETT TR,
REHY 5O WL 46 7, bR 38 A B 3 I 22 18 M O
e T o BT A Sk R Sk L
Sk B80S BTG B A W o, B R A RO a8, 2 T AL
3 N 0.2 meg B Sk BB AT H B O IR Sk
o MR AE R E RS ORI O SR EL AR D EE
G DRI 7 o 55 U R A 0 5
SCHE R o AR S SR FH oo RAORRH €03 12 0 s 52 ik R
P 5 S BT Sk B RS Sk B i, O B TR
e 3 1) J5T AR HEAIE Y S HEAR A .

1 ##

Waters 510 B =5 %% ik A 8 3% 1% ( Waters 510 &
RO (035 %2, Waters 486 £ Il £5% , 3 [ Waters 2>
F]) ,N2000 a5 2 d T AE s (Wil K28R FE T
AT FRA W), RE-52A B Jig 5 7 & i (b i . 2R AR
AR T ) , HH-2 B % i 35 A B (M AR
AT PR A T]) ,TG-332A AU R (AL R P 2%
J7) ,AEG-220G BYHL T RV ( H AR B HEA ) o

Wk T Ephedra
heterotropoides  Fr.
(Maxim. ) Kitag, % H % Glycyrrhiza uralensis Fisch. ,
N2 Panax ginseng C. A. Mey. , 4 Cinnamomum
cassia Presl,ZHh #% Rehmannia glutinosa Libosch. |2

T Astragalus membranaceus ( Fisch. ) Bge. Var.

sinica  Stap, 4 ¥ Asarum

Schmidt  var. mandshuricum

mongholicus ( Bge. ) Hsiao, 3 £ Salvia miltiorrhiza
Bge. , 4= 32 Zingibel officinale Rosc. , K & Ziziphus
Juwjuba Mill, 50 [ Bk 74 245 44 117 377 , 28 V4 %2 52 8 Ko
B 27 B 55 — B s I e 245 0] ) T I O A 24 U M 0
52k R e (B V4 A8 V4 22 T DY 22 52 T R R o B o
TR B e R A A ), Sk ek R (S
110720-200410) , #r 13 sk gl 6+ B8 5 (45 110799-
200505 ) , ¥k & 3k s 0f 1 dh (it 5 110798-200805) ,
By B R A 2y A E S B . T Ol (5 A
VI g < S O S5 1 B by B VT
2 AEEER
2.1 Gkl GBS Sk B K Sk B HPLC 2546
211 @i% 5 WA HEE-0.5% 1 = 2 Bk
(70:30) , Aglient TC-C , ffii 4+ (4. 6 mm x 250 mm,
5 wm) K 235 nm, ik 1 mL-min SRR
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20 L, Bl 7RI O 3E AR 0E T, 3 A Sk iy
HHAH p REB BB E . Ik LA 1,

A 1
| : :
0 3 6 9 12 15 18 21
B 1
IJ\A VJL 2 3
0 3 6 9 12 15 18 21
_,JWJ j
0 3 6 9 12 15 18 21

t/min
AL XF B AL B RE g s C B
Lo 8352, 13K H 53, WK1 Sk
E1 SkRKE HPLC
2.1.2  XPEESR MY AE RS R AR S Sk R0 AR
i BT S OGSk B0 BB L O 0
F25,10,10 mL i, W B E 25,15 40. 4 mg-L ™'
L S Bk RV, 216. 5 mg- LR 1L S Bk R G %
,89. 0 mg- L' Uk 13 3 fig XoF FE V5 T o
2.1.3 i gl g WEKRKENEY
(2950 g) ,fHH T4 K% FRE , I 2 ik 227K W
W0, CBERICIEG h, LB R R e R R 2T,
BRI NP 2 0.5 mL B H AR AR AT 0.3% 2
B 4E R AN W W BE G R B REIE GF oy, AR I, B
st 55 11 R B S BB 5 SR B IR 5 Sk R A X IR
r R, LA - Bk (1:2.5) R IF R, 78 25% 4
AREEP AT JBIF U SR BT, BT AT
T K5 0T RE A A B 3 R RE 6 Al
Sy 5EE R AR A CRE B b VR Ok B,
GBS P WO T R F I T B A B E A E 1 mL
.
2.1.4  [GIPEXT AR S FHERE A H A 10
W 245 44 $e Ab T LA S R BRI 2, i 2. 1.3 T
T AV VR T B T i ) ) 9 X BRI
2.1.5 ZRPEXRRFZE Sk % i IS Sk p o IR
W 0.5,1.0,2.0,3.0,4.0,5.0 mL F 5 mL &
rh PR R 20 B 5 G A 2 e BT Sk RO B
#0.4,0.8,1.0,1.2,1.6,2.0 mL F 2 mL E)fi+,
Jonn PP 2 20 B 43 i A 9 IR 5 Sk R B A I TR
0.1,0.2,0.4,0.6,0.8,1.0 mL F 2 mL &+, m
B 28 Z0 B2 A S0 A Uk WA B 3 e B 7 2% Sk i
Sl B R Sk BN BRI, 4 20 1. 1 T A3 A%



FEFRK, 45 HPLC i A2 52 Ik 58 38 v 5 3k Bl 7 1% S il 1K 12 Sk B Y 55

PEHEATINE | DLHERE 5 o B A i (X)), e T AR Ol A
FR(Y) o AT etk 1o 3, A3 A T R Ve =
780 483X —17 340(r=0.999 6) , & W 13 3k ff i kF 1
7£.0.080 8 ~0.808 0 g kVEXRRIF; Y, 0pm =
559 000X +64 258 (r=0.999 7) , 3% B 37 12 3 fifi 2 k¢
AE 0.866 ~4.330 wg MR R R IF; Yyoun =
10°X +4 009.7(r=0.999 8), 3= H] ¥k 12 3L 1f 7E 1 B
1+ 0.089 ~0.890 pg LMk X &R,
2.1.6 K REE 0 KT 2R B Sk me BT S Sk
B I 1 Sk OGS BE A A U, A AR 6 WK, AR 53k
Bl B 5 Sk B Uk 2 Sk e 04 TR AR RSD 43512 0. 98%
1.63% ,1.25% , 3 AL AR % B R4
2.1.7 FROEERES o DR A WO Sk B B 5 Sk
B Sk R R A W, T 0,2,4,6,12,24 h kAT
D AE 45 2R 5 Sk B B 2 3k 9 K 2 Sk 6 04 T £ RSD
1R 1.01% ,1.92% ,1.77% , 3= W AR 5 W 7
0 ~24 h WRUE M R4
2.1.8 FEEMRKE % 2. L3 K FEEaTHE
[F] — b 52 ok R e 3 i it i W 6 Oy, 4% 2. 1.1 TiCT
ISR HETINE e R g AR IR SR RS
LR &8 0.1050 pg-g ' ,RSD 1.27% , 5 15
LR &8 2. 8120 pg-g ™' ,RSD 2.72% , Ik 1
L AR 0.314 8 pg-g” ' ,RSD 1.85% , £ W]
ARJ7HE N EE M R
2.1.9  finkeEn AR B 6 fr &R 0 K
RIERENEY (2140 g) 10 E TR % FRE , 705
TN — 7 W B 18 55 Sl Bk B 5 Sk B, 1K % Sk okt BE
VWL AT 20 103 TN B v R A kR
B, 4% 2.1 1 TN A SR AT I E SR IR 1
2.2 FEMERIGE B3 R B R R, TR LR
il & A e, AR LR 2,
3 itig

520k 7R e e J7 v B 25 IR B R RME ) S 3k
) F AR A PR R B H L, AD L
i+ A5, A R HGE R 5B H 2 1k
ST WSk S BRI Sk B B R
B3 TR AT R LR 3 OO S A W e, 2
T EETE R AR EATEEERIZL, BRI T R E S
P RE R R A, AR T R 2 A R Kl
BeAhAS i 4, ¥ ml 5| v 2 BN, 28 FE 6 1 n T2 T
2 ks R R NS B A S Je A SBUR g M
TEVE RS A A SRR AR, O ORI I R 2 % 4
B R K A Jhk SR A Hh R 2R AR A ) A S R
TSN .

R1 LSS LWR S KT E YR

MAga EYR FHME RSD
/g /% W&/ % /%

IED N1 4.2002 4.0400 8.1021 96.58 98.40 2.84
4.2029 4.0400 8.0854 96.10
4.1998 4.0400 8.268 8 100.72
4.196 8 4.0400 8.3552 102.93
4.2044 4.0400 8.101 0 96.45
4.2015 4.0400 8.1454 97.62
Wk 0.1128 0.1021 0.2130 98.24 98.04  2.05
0.1129 0.1021 0.2108 96.05
0.1128 0.1021 0.2138 99.01
0.1127 0.1021 0.216 1 101.35
0.1129 0.1021 0.2124 97.60
0.1128 0.1021 0.2107 96.01
W khE 12.516 8 12.714 2 25.549 9 102.51 98.71 2.34
12.524 8 12.7142 24.8624 97.04
12.5154 12.7142 24.8797 97.25
12.506 6 12.7142 25.0719 98.83
12.529 2 12.7142 24.791 8 96.45

12.520 6 12.714 2 25.260 1 100. 20

2 BHREEWE(=3) pgg!
fHew 553k i 1 3 W e il
1 0.105 2 2.820 9 0.3132
2 0.1053 2.8210 0.313 4
3 0.1050 2.820 6 0.3129

A A T TR T A v R A 0 R R 22
J2 0 B IR AT R e I s, DR v 2 52 ) AR
R Z THEZ SSRGSl S Ak, 5
B 3T 4% Jo 0 RS BB K B AR AT 43, 5 o 4 SR L i 4
V0 T IR AT 43 B S T R OB B ik AT
S o R 2 M B e T R
Vo VI T A% i, BB R s BT 2 € S T
SAETT A K R T A P BRCAE O A
SE RS S5 SRORBAR, T RE 5 A2y ) b At 2 44
Xt 5 0 B 43 1) A K

22 % AR SR B8 B0 5% = LM
ZNE0. 5% S K VP BE-K -5 -= 4 BT sh M
RZ 3G A R A G e Bl A7 e . 25 SRR 2
J1E-0. 5% S K s WAk R AR 22, W EE-0. 5% = 2 ik |
A - 7K -G8 - = S AR R R AR Y R X
Bt SB[ A A — I IR i ¢ B R -
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HPLC ] 5& A [F] R b A A P i 5L
T | PRERR R ) &

X B, AR, R A KR
(1. TS LR A TRNS )G T4E3E, i & =% 222001 ;
2. AFPEHRFHFR, LT KiE 116600)

[(FE] B 7 S RO 635 % L BEEBUAS R R RS 127 8053 22 501, 4R35 v 25 68 5 W B ks 5 245 1 A 2% 43 R A G
P & R Waters-Symmetry-RP-C (4. 6 mm x 250 mm,5 pm) @354, ZE-0. 1% B8R K 9 W i 30 AR, 16 B2 0% G, It 3
1.0 mLemin ™", 4 I 3% 4 275 nm, #5830 C, G5 R:F 5K WL AR R LRV 8 B4 5 0.001 32 ~ 0,132 pg
(r=0.999 5),0.001 08 ~0. 108 pg (r=0.999 6),0.002 57 ~0.257 pg (r=0.999 6),0. 141 4 ~1.448 pg (r=0.999 7) ;F ke
[B] e 245 51 97.8% (RSD 1.5% ) ,97.2% (RSD 1.1% ) ,100.6% (RSD 1.3% ) ,99.6% (RSD 1.7% ), [ H0HE H: 4L 245 1
TEGR RER RAERSHERBEESEZENR K, i FikMED, B2 WA, &85 17T, ol 3 80 PF 90 R 25 45 1 5 &,
TR 24 b 1 TSl 9 3 R R 0 9 4L TR AR B

[k@giR] Hit; FUR; WHE,; WER; HEE; &S80RMA 0%
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0.5% = Z i (70:30) K F A . (8] BRAZ, 5, BT, 4. W7 B ad /4 v g 280 A
WA R B[ 1], E SR R L2011,

[&%&xHk] 17(3) :64.
1 MR I M. e AR TR gk, L0 TEERLINILRERT AR 0 AT i o 2 06 1
2000382, ROBRF I [T, [ S5 5 7 7 2% 46 %, 2012, 18

(2] JCHREEEE. B AR [M]. [ R (18):327.
BT 1986 1228, [10] ARS8 FFA, L. HPLC i £F 51 5 Ok:
(31 GHIR. oS T L] o E e 25 VIS S S S BRI A B (D). o2 25 1 I R 2

ok .
2010,12(27) :92. A4 ,2008,19(4) :304.

(4] VREARRF ol Bk pwpni). (] B X7 B SR AR TS

fﬂr‘ﬁ¢[§%ﬁ'§,2005,25(6);65. ﬁ‘ﬁ%%f)ﬂc\b’ig%wé\ﬁﬂ’ﬂ HPLC ()I-\“Ji[.” ?3‘%6}
[5] I b2 R R R B 5 (M. L Pr7ii6:,2006.26(10) :1361.

50 B 25 B R AL, 19940132 (121 X075 75, 547 vk, HPLC ¥ i 2 W 0 41 i S Bt o 3
(6] EFEMH. BB B KRR (0], o HRERENBI]. T EBH RS, 2007, 32

ST A ¥ 5436 2008, 11(6) :726. (2):133.
(7] ERHMER L hi NRIEREZG L —H[S]. [ DT AT ]

Jtmt . v [ 2R H AL, 2010177,
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