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HPLC ZE M MEREERA T 12 M EXEERTHEE
P R, A A

(L A E 2GR f At 21119852, Y15 B ah 24 i B R I BT 7 B , g aC 210019)

BE BHH:ZIRETHA PELBRERY>UASTNEF %, Fik: £ A Waters XSelect ® CSH C,4 &%
A£(250 mm x 4.6 mm,5 pm), VA 0. 1% BEBR KA — T — VB R A RS A SEAT A L 2R BL, R ik
1.0 mL - min ", %M 7% ¥ 245 nm, 4238 30 C ., SR . B 5 L R TR L 3k Ba R FEEY kB KX T
BER B Sk Bk 8 — F LB R A B % 10 — #5370 4 Sk ok #7 5 Sk b R 5B Sk sk PP 5 Sk Bk B Sk AR 5 Sk
P E RS 45 5 /£ 0.022 8 ~0.136 6 pg.0.041 5 ~0.249 0 pg.0.033 5 ~0.200 8 pg.0.033 9 ~
0.203 1 ug.0.033 1 ~0.198 6 pug.0.040 3 ~0.241 6 png.0.030 2 ~0.181 4 pg.0.028 6 ~0.171 6 pg.
0.033 6 ~0.201 6 pg.0.030 3 ~0. 181 9 pg.0.063 4 ~0.381 5 pg.0.034 0 ~0.204 2 pg BF, L@t
HEEZARFHEABXZHEE TLH BTHREERYFLR RBEARER; LE 12 /M5 LmE ke
8T E I FE 5 F 4 93.6% ~ 101.5% ,RSD 431 £ 0.55% ~3.3% , 3 L K2 F 5 B (5 211227,
220823 .230425 ) ¥ # & ka5 R F B AT B KRR R T BE L Sk RAR R FRLR L k B8 - X LB Y
10 - BRI kAR kAR R kL kAR AL kAR YA S 7'] 0.492 .65.78.7.319
10. 164 1. 068 .5. 583.2. 573.5. 865.2. 021 2. 050 pg; & ks E 5 F kb, S A8 5%+ 5
PR RBEAEAEAES, TRATRERRA T 12 G KmERYGETNT, RIAH A ETL2E
R E=H
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Determination of 12 aconite alkaloids in
Fengshi Gutong tablets by HPLC ™

LU Hong —fei' , NI Qian®, FENG You —long”**

(1. China Pharmaceutical University, Nanjing 211198, China; 2. Jiangsu Institute for Food and Drug Control,, Nanjing 210019, China)

Abstract Objective: To establish a method for determination of aconite alkaloids in Fengshi Gutong tablets.
Methods: Analysis was performed on a WatersXSelect ® CSH C (250 nm X 4.6 mm, 5 wm) column with
mobile phase consisting of 0. 1% acetic acid aqueous solution, acetonitrile and methanol with gradient elution at a
flow rate of 1.0 mL + min~'. The detection wavelength was set at 245nm and the column temperature was 30 °C.
Results; Twelve aconite alkaloids could be separated well. When the injection amounts of ranaconitine,

benzoylmesaconine, benzoylmesaconine, benzoylmesaconine, acoforestinine and beiwutine, mesaconitine,
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hypaconitine, indaconitine, aconitine, yunaconitine, bulleyaconitine A were 0.022 8 —0. 136 6 pg, 0.041 5 -
0.249 0 g, 0.033 5-0.200 8 g, 0.033 9 -0.203 1 pg, 0.033 1 -0.198 6 pg, 0.040 3 -0.241 6 pg,
0.0302 - 0.181 4 pg, 0.028 6 — 0.171 6 pg, 0.033 6 — 0.201 6 pg, 0.030 3 - 0.181 9 pg,
0.063 4 —0.381 5 g and 0. 034 0 —0. 204 2 g, respectively, the peak area showed a good linear relationship
with the injection amounts. The average recovery rates of 12 aconite alkaloid components ranged from 93. 6% to
101. 5% , and the RSD ranged from 0. 55% to 2. 6%. The average contents of ranaconitine, benzoylmesaconine,
benzoylmesaconine,, benzoylmesaconine, acoforestinine and beiwutine, mesaconitine, hypaconitine, indaconitine
and yunaconitine in three batches of Fengshi Gutong tablets ( batch No. 211227, 220823 and 230425) were
0.492 ng, 65.78 g, 7.319 pg, 10. 164 pg, 1.068 wg, 5.583 wg, 2.573 pg, 5.865 wg, 2.021 g,
2. 050 g, respectively. And aconitine and bulleyaconitine A were not detected. Conclusions: The established

method is accurate and reliable, and can be used for the determination of 12 aconite alkaloids compounds in Feng-

shi Gutong tablets to achieve comprehensive quality control of preparations.

Keywords: Fengshi Gutong tablets; aconitine ; bulleyaconitine A; HPLC; quality control
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2 FEEHER
2.1 WA
211 RPHRARVEIR IS Sk O T AR ) ok R g
By 2 TR % Sk D | 2 R Bt K 2 Sk D kA
[TRESNTNESS TR R N IRET N e
28 - LA A S0, 10 — R EH 1 Sk vt BE
Al A3 e R BRR A, 4 B 20 mL &, I 70%
Y P {5 e O o R 2 220 B T o o i Wk 2 3l oy
95.35, 124.50, 101.55, 100.40, 68.30, 190.75,
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2.1.2 fEmiEi BUOXOR R A S e, A e, B
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W, T T 1% R - W (7:3) iRt
FEREFEHA 2 mL i, E 2, U8 (0.45 pm) R
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2.2 gt

% Waters XSelect ® CSH C %4 (250 mm x
4.6 mm, S pm), Ji 3 0N 0. 1% M R /K I W
(A) - ZJE(B) - HEE(C) MRV (W 1), i
1 mL - min ™" KK A 245 nm, B 30 C
HEFERN 10 plL,

x1 mIBEBRIER
Tab.1 Mobile phase elution procedure

Wi sl AH LGB (ratio of mobile phase ) /%

t/min

A B C

0 90 5 5

5 60 10 30
10 60 12 28
25 60 12 28
32 45 20 35
36 90 5 5
46 90 5 5

2.3 ik
2.3.1 LJmtk R AR TT H A s T
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1. B 5 3k 5§ (ranaconitine) 2. 7K H B 37 22 3k JF 58 ( benzoylmesaconine ) 3. 7% HI it 13 3k JF 58 ( benzoylmesaconine ) 4. 7 HI ik ¥k 15 3k J5L
% ( benzoylmesaconine) 5.8 — 2% Z ik BEJE & 7 ( acoforestinine) 6. 10 — ¥ HEHr 2 3k 5 ( beiwutine) 7. H = 3k §% ( mesaconitine) 8. YK 1% 3k
% ( hypaconitine) 9. E[1 123k 7§ ( indaconitine) ~ 10. & 3L7§ (aconitine)  11. JE 1% 3B ( yunaconitine)  12. HL 1% H1 Z (bulleyaconitine )
E1 BEMBAETA) FAERAR(B) Milmiaik(C)# HPLC &iLE

Fig.1 HPLC chromatograms of mixed reference substances solution ( A), negative solution (B) and test solution ( C)

FRAE 6 B3, 4% “2. 127 WUR Jy kil s (Ml it VAR, #% Skmd P24 & &2 43 12 1. 570,115, 8 8. 235 12, 81,
“Q 27T NS A HERE N E S0 SR T AR 2.003.6. 151, 1.421,2.978 ,13.09.9.555 pg - g,
B SRS R K EA R EE O RSD 4 Gl R 2.7% . 0.85% . 1.8% . 1.8% . 2.1% |
B3 D A R 3K 8 — R SRR 0. 3.1% .1.5% \1.2% 3. 6% 3. 1% ; 23Kk FE R A
10 — FEREHT L3RR B 3l RS S BN Sk L A ASRERWIZOEE R R LT
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F2 EEFERLECEGNRMESRUELER
Tab.2 Regression equation, linear range, LOD and LOQ

S %ix [ = 2T LOD/ LOQ/
( component) (regressive equation) ' (linear range)/ g g g
1154 3 5 ranaconitine) ¥ =3.039X —0. 173 3 0.9999  0.0228-~0.1366  0.002277  0.005 691
38 B 1% S JEE ( benzoylmesaconine) Y =4.385X +0. 153 3 1..000 0.0415~0.249  0.00415  0.006 64
Sk 1% S JEEH ( benzoylaconine) ¥ =3.922X+0.320 0 0.9999  0.0335~0.2008  0.00335  0.005 35
S BV 12 S JEEA ( benzoylhypacoitine ) Y =3.520 + 1. 607 0.9999  0.0339~0.2031  0.00339  0.00677
8 — = Z, L ML 15 B acoforestinine ) ¥ =6. 483X +0. 500 0 1..000 0.0331~0.1986  0.00331  0.005 30
10 - 557 15 3 5% ( beiwutine ) Y =3.954X +0. 233 3 1..000 0.0403~0.2416  0.00403  0.008 05
7 1% 3 B mesaconitine) Y =3.210X + 1. 547 0.9998  0.0302~0.1814  0.00605  0.012 09
Y133 3 hypaconitine) Y =2. 853X +0. 380 0 0.9985  0.0286~0.1716  0.00572  0.011 44
)1 1%, 3, indaconitine ) ¥ =4. 670X 8. 380 0.9974  0.0336-~0.2016  0.00538  0.020 16
3.5 ( aconitine) Y =3.378X +0. 306 7 0.9999  0.0303~0.1819  0.00485  0.006 06
Y24 3, (yunaconitine) Y =10.36X - 12.24 0.9999  0.0634~0.3815  0.00636  0.01272
#1311 % ( bulleyaconitine A) Y =4. 484X —0. 653 3 1..000 0.0340~0.2042  0.00681  0.013 61

2.3.6  JkElGRAE:  HREIE SEAEHRGE BRI B KR 8 — & LRI 6 10 - FR
BRIE R BPAR, HRE 1 0 o RERARAE 3L 6 10, 700 BTSSR BT 5 Sk UK 5 Sk L I S Sk B T
INA—E A B SRV, 12, 127 0 Mkl e it Bk ik, 55 15 SR A - 29 o) e 6 4 Sl A 93. 6% ~
AR, 452, 27 U N G AR PFBEATINE , T3 el 101 5% YN, RSD 7357k 0. 5% ~ 3. 3% JEE M, %
AR S AR P IR B Sk S R R SR I IO AR Y IR HER I . AR ILER 3.

®3 KRBRER 12 AT RIINE E

Tab.3 Recoveries of the 12 components in Fengshi Gutong tablets

%y CAE A HURG Y [m] g S [ i 2 RSD
( component ) (content) /pg (added) /g (detected) /g (recovery) /% (average)/% %
-5 3L 5§ ( ranaconitine ) 1.45 13. 66 14. 16 93.0 93.6 0. 89

1.45 13. 66 14.22 93.5
1.43 13. 66 14. 40 94.9
1. 47 13. 66 14.16 92.9
1.43 13. 66 14. 14 93.1
1. 44 13. 66 14.33 94.4

I H R8T 23k 5L ( benzoylmesaconine ) 117.41 24.90 265.71 100. 7 100. 5 1.7
115. 18 24.90 264.92 100. 5
116. 25 24.90 262. 05 99. 1
115.23 24.90 269. 83 103.7
115.98 24.90 261.07 99. 1
114. 64 24.90 263. 42 99.9

PR F 13 3k s ( benzoylaconine ) 5.59 20. 08 25.63 99.8 101.5 3.3
5.57 20. 08 25.83 100.9
5.52 20. 08 25.47 99.4
5.67 20. 08 25.32 97.9
5.49 20. 08 26.71 105.7
5.54 20. 08 26.74 105. 6
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F3(%)
% RE R S HUEES ¢ ELVES P2 [l i RSD
( component ) (content) /pg (added) /g (detected) /g (recovery) /% (average) /% %

F I BEVR 12 3k [ %, ( benzoylhypacoitine ) 16. 16 20. 31 36. 44 99.9 100. 4 0.72
16. 11 20.31 36. 43 100. 0
15.94 20. 31 36.32 100. 3
16.39 20.31 36. 68 99.9
15.88 20.31 36. 33 100.7
16. 02 20.31 36. 69 101. 8

8 — 2% LI AL VE 2 8 ( acoforestinine ) 2.34 19.72 21.99 99. 7 99. 1 0.74
2.33 19.72 21.80 98.7
2.30 19.72 21.71 98.4
2.37 19.72 21.75 98.3
2.30 19.72 21.96 99.7
2.32 19.72 22.00 99. 8

10 — B35 13 3k ( beiwutine ) 6.32 24.16 30.29 99.2 99. 8 0.55
6. 30 24.16 30. 54 100. 3
6.24 24.16 30. 46 100. 3
6. 41 24.16 30. 34 99.0
6.21 24.16 30. 30 99.7
6.27 24. 16 30. 45 100. 1

372 3L 58 ( mesaconitine ) 1.39 18. 14 26.70 99. 1 100. 4 0.76
1.43 18. 14 27.02 101.0
1.45 18. 14 26.95 101.2
1.43 18. 14 26. 98 100. 0
1.41 18. 14 26. 85 100. 8
1.42 18. 14 26. 83 100. 3

Y1 3k ( hypaconitine ) 2.99 17.16 24.27 99.2 100. 2 0. 88
2.91 17.16 24.47 100. 5
2.99 17.16 24.51 101. 1
3.01 17.16 24.35 99.0
2.99 17. 16 24.43 100.9
2.99 17.16 24.43 100. 5

E[ 1%, 347, (indaconitine ) 12.27 20. 16 32.53 100. 5 100. 2 0. 62
12.23 20. 16 32.38 99.9
12.10 20. 16 32.34 100. 4
12. 44 20. 16 32.49 99.5
12.05 20. 16 32.18 99.9
12. 16 20. 16 32.57 101.2

13, 3.7, ( aconitine ) 0. 00 18.19 18.17 99.9 99. 1 1.7

0. 00 18.19 18.05 99.2
0. 00 18. 19 18. 13 99.7
0. 00 18.19 18.21 100. 1
0. 00 18. 19 18. 16 99. 8
0. 00 18.19 17.42 95.8
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F3(4)
s O VN UGS EVES S [m] i A RSD
( component ) (content) /pg (added) /g (detected) /g (recovery) /% (average) /% %
5388 (yunaconitine ) 9.38 38.15 38.50 100. 9 99.2 1.1
9.53 38.15 37.86 99.2
9.31 38.15 38.16 100. 0
9.85 38. 15 37.45 98.2
9.98 38.15 37.71 98.8
9.29 38. 15 37.40 98.0
15 B (bulleyaconitine A) 0. 00 20.42 19.55 95.7 95.1 2.6
0. 00 20. 42 20.22 99.0
0. 00 20.42 19.32 94.6
0. 00 20. 42 19. 67 96.3
0. 00 20.42 18.98 93.0
0. 00 20. 42 18. 81 92.1

2.3.6 SEWNE  BXGREE R (S 211227,
220823 230425 ) , WA VAT, HLZ 2.0 g WG HFRAE
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10 — BRI 2 S B B 25 Sk B 5 Sk Bk L B 2 Sk i
VELIS S B 1 S 1 4 Ry 0. 492 65,78 .7.319 .10 164
1.068 5. 583 2.573.5.865.2.021 .2.050 pg - K513
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B9 UE, 45 R VA L SR R R B AN R AU Y
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B, TR RS R E LRI E R A
S BB B f R I, 6 T A R P U 7R A R
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