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RIRE, HE, TAHH, T, X AF G zsi ey B, mies h2hk
I S PREF R TS IR, AR 050227 )

B NERIT EMBARS L KB RE KA., #FE k., KRFBY KRB, KFEL
REKRBERXTEHRIL L RBAELSEMNE Tk, ATELREIFE, KR B AR AR &k R
#HHFEPICKERING Cyy (4.6 mm X250 mm, 5pm) &gk, VAFE ., THEA0 1% K AR, #
M, #iE1.0 mL - min~', #R25 °C, ANk %232 nm, #HF15 pl, Bkm. Rk
B, L KRM, RFBEE KR, RFBERE K RBEAKFTEA L KRB ANEL QLR ALK
% BRI (r=0.9999) , F¥mArwik &5 3] #499.8% (RSD=0.8%) . 99.9% (RSD=1.0% ) . 100.6%
(RSD=1.4%) . 100.8% (RSD=1.5%) . 100.9% (RSD=1.5%) . 100.6% (RSD=0.8% ) , 534+
LR RS FIEE A H0.5~29, 5.4~27.4, 05~10.5, 18.8~24.6, 18.8~30.2% 142.4~181.6 wg- g o

B 3 5049 B) B M 64N A M A2 0 M T iR T BN N ER T A B EE, A TR
B NEA I R EARE,

NEBI B kAR RE KA Bk RTPBL K RE; RTBARL KRB, RTBRHL
SkRBRG A= E
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Establishment of Content Determination Method of Aconitum Alkaloids in
Xiaohuoluo Pills

Zhao Zhenxia, Su Jian, Cao Chunqi, Wang Lu, Liu Yongli* (Hebei Institute for Drug and Medical Device Control,
Heibei Key Laboratory of Traditional Chinese Medicine Quality Evaluation and Standard Research, Shijiazhuang
050227, China)

Abstract Objective: To establish the method for determination of aconitine, hypaconitine, mesaconitine,
benzoylaconine, benzoylhypaconine and benzoylmesaconine in Xiaohuoluo Pills, in order to improve its quality
standard. Methods: HPLC was performed on PICKERING C,4 column (4.6 mm>250 mm, 5 pum) with mobile
phases composed of methanol-acetonitrile-0.1% phosphoric acid solution at a flow rate of 1.0 mL-min" ingradient
elution mode. The column temperature was 25 °C, the detection wavelength was 232 nm and the injection
volume was 15 pL. Results: Aconitine, hypaconitine, mesaconitine, benzoylaconine, benzoyl hypaconine and
benzoylmesaconine showed good linear relationships in their respective ranges (»=>0.9999), average sample
recoveries were 99.8% (RSD=0.8%), 99.9% (RSD=1.0%), 100.6% (RSD=1.4%), 100.8% (RSD=1.5%), 100.9%
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(RSD=1.5%), 100.6% (RSD=0.8%) respectively. The content ranges of six ingredients in 5 batches of samples
were 0.5-2.9, 5.4-27.4, 0.5-10.5, 18.8-24.6, 18.8-30.2 and 142.4-181.6 pg-g”, respectively. Conclusion: The

established method for simultaneous determination of 6 alkaloids could accurately determine the content of

aconitum alkaloids in Xiaohuoluo Pills, which is helpful to improve the quality standard of Xiaohuoluo Pills.

Keywords: Xiaohuoluo Pills; aconitine; hypaconitine; mesaconitine; benzoylaconine; benzoylhypaconine;

benzoylmesaconine; content determination

NG G, BT R (CRF
HEMFE ) , FRATWESE, (e ANRILRE
i) (DUTFRRR CrhEZGH) ) 19634FE M —&B LA
UNELPE SRR, 19774ER (rhEZG ) &
@y VA N AR | ) =073 0 1 53 | S N S
I WER. NEEILHERE R . R I
Hode . A CHD L B2 () 6Bk 2R, I
PR T X GEIRABPABE . PR RH 2% Fr B Bt
T RS R B ER S SR 2, AR
EER A AL HA S Z—, P& m
SO ER R AE Y, AR S R S
B, AREE, XL I RS
PR ER N IR Sk B50.2 mgRIAT 5]
g, 3~5 mgrl B0, 53k JEEYE MG K 24
B, H PR ) B 25 AN Y 5| ke g BT
2GR e Mkl T, R A AR R A ik 2
LR A AR, LS AR R R Sk R . S
B3GRk . AR IR Sk, IR A,
FEAS, JRYTHR S s, 1N E B 2GR0 5
TGRS WIS R R e . R,
B, A, B ChEZ) 20204F ik —
T /INTE 48 AL T S A v T SO B AT 2 Sk B TLCRR &
AT, fE LA T S T R 2R B,
B, HEST /NG 45 L G 2 A e R A
P, IR TIHGE R, SRR R RO 25 4
HAREEZE L,

HPLCILEA msk . R, BREfiME, fEwtk
FAEILAL, O T ORIE” S R A S B 4y, ARBIESY
SRS, 254G (P2 ) il
R S R s, AR BER 3k e . R
SHTRED ST A R SED SV A HE DS N .
LD S WSS Y (BN E = ) o = SV [ i RIL Vredd S
25 AL A A W B A B S R E i, PRIE T

zhgysh

I R 252 Ve SARCE, Sh™ i i BT f 42 i A
P ES %
1
1.1

Waters 2695580 AH (43543, B DUt
FMIDADKZI 2% ( Waters/ZAH] ) ;  Mettler XPE26
R TR (MR8 7], 0.001 mg) ; Mettler
XS105DUHIHL TR (HFRA H, 0.01 mg) ;
KQ-400KDERYE /i v e #s (Bl A A
FRAFE]D) 5 Milli-Q AUBAKFLRSGE (Millipore
NED o
1.2

L SRR A PR R (445 112029-
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W 3K0%30.0%, 5K0831.8% 11 ) Kokt HE i 2R
F LB 2 Sk JRms (65 111795-201604, & &
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#HEHPICKERING Ci5 (4.6 mm x 250 mm,
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WH1.0 mL « min™'; HEIR25 °C; K% K232 nm;
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1
Lt 1%

HF 18] /min
WA A WA B WM C

0~ 10 30 7 63

10 ~ 50 30— 45 7 63 — 48

2.2 2 PAPERE SR

2.2.1 RANHR SR

2% PR 1 Sk X g A A= A ) R 4R B
30.276 mg K% RE 2R BT £ 3k 5 6530.125 mg
ZE R SL 510,134 mg . 78 HY RV 1 3k J5 AR
10.005 mg, #[[A—100 mLEHi, g g
BUIR A X RE LA 25 T KG 5 B BUTR 5 X0 B
W5 mL, 50 mLEfid, o hE - sl
(90 : 10) WlEZ=ZIE, #225), BIfE.
2.2.2 XA

WA i e, BYRE, B3 o, KEEPRAE,
B HIEHEIEI T, FEMA0.2 mol - LRI
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LR R 2 K IR0 2. ZRH RS S Sl 3. R R S e 4. BTk ml; 5. RSk 6. ki
1 HPLC
2
Gl ENSiyE r AN Ing FrBR /ng FE IR /g
7 B B % Sk Jir ¥ =1455.9x — 83452 0.9999 40.885~4088.5 2.0443 4.0885
71 I 2 S D ¥ =1265.8x — 3585.3 0.9999 16.248~1624.8 1.6248 3.2497
24 P T v % Sk T y =1301.5x — 3455.3 0.9999 15.777~1577.1 1.5777 3.1555
LS y=1345.4x — 8115.3 0.9999 13.772~1377.2 1.3772 27544
{EEDR y =1398.5x — 8363.7 0.9999 13.033~1303.3 1.3033 2.6067
JERN T y=1315.9x — 8133.4 0.9999 13.815~1381.5 1.3815 27631
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2.3.3 fEm

WS W EC “2.2.17 TR IR A X B R
15w L, 2054 “2.17 Wi @k 50 sk ke e
W, IEFAA B ME, JTARSD, 45253
2R F BT S IR R R Sk IR L R R IR
L S Tk L BT S R Sk B R S el g 1 AR
FIRSDA> 5 M0.8% . 0.5% . 0.3% . 0.7%. 0.6%7FI
0.5%, Z5FFIAHE 5 R AT
2.3.4 FEMiA%R

B “2.2.27 T FHEASERA15 wL,
SrAERCHIG0. 2. 4. 8, 12, 18, 24 hi% “2.17
TN AR A AR, 1 SR A o3 0 T R

B, TFSERSD . 45528 kT 23k JRme . < F ik
B3 Tk . R IR S5 Sk SR . AT Sk, R
SE Bl A 1 Sk B TR AR I RSD 43 1 0.5% . 0.4% .
1.2%. 0.8%. 0.5%. 0.7%, 455305 151
HEK AR 24 hNFRSE
2.3.5 EHEMIAE

BTG 25 JURE i (165210603 ) &5, 59
e, RIS, 3.0, 4.5 &30y, Ki%RE, %
“2.2.27 TR kil s e, % “2.17 I
NSRRI R, SRS e T AR,
T & HRSD, g5 03, Bk ER
PERLT .

SR/ (ngrgh)

G PRREHR /g

KRB Sk RBESL RPEER Sk

ek ek ik EREPS VBRI 1536
1 1.5016 141.335 18.9275 19.0867 5.9221 10.2633 1.8041
2 1.5029 142.887 18.7849 18.7068 5.8871 10.1647 1.7949
3 1.5021 144.776 18.6432 18.5546 5.8567 10.5849 1.8054
4 3.0015 143.221 18.9948 18.6878 5.8498 10.3258 1.7938
5 3.0022 142.339 18.6637 19.2547 5.8054 10.2679 1.7835
6 3.0025 142.667 19.0109 18.9987 5.9034 10.3349 1.7454
7 4.5023 143.239 18.2985 18.6542 5.9543 10.1759 1.8067
8 45071 140.668 18.9847 18.3324 5.9849 10.0237 1.7935
9 4.5010 140.225 18.5237 18.7894 5.7657 10.1287 1.7845
T (pgegt) 142.373 18.7591 18.7850 5.8910 10.2522 1.7902
RSD/% 1.0 1.4 1.6 1.1 1.6 0.8

2.3.6  JNFE ISR

BUNEZALFER (365210603 ) &, BIRE,
KRR 10y, B2 1.5 ¢, B3N, 43591
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4
o R /g e &/ A/ M54/ e/ SEHER RSD/
TS we TS % (n=9) /% %
S F ik 1.5012 213.730 106.294 320.214 100.18
By St 1.5024 213.901 106.294 322.435 102.11
1.5012 213.730 106.294 321.741 101.61
1.5034 214.044 212.588 427.185 100.26
1.5036 214.072 212.588 427.023 100.17 100.6 0.8
1.5029 213.972 212.588 428.134 100.74
1.5033 214.029 318.883 533.615 100.22
1.5004 213.616 318.883 533.076 100.18
1.5028 213.958 318.883 533.329 100.15
= P i 1.5012 28.161 13.962 42.106 99.88
SR 1.5024 28.184 13.962 42.293 101.05
1.5012 28.161 13.962 42473 102.51
1.5034 28.202 27.923 56.554 101.54
1.5036 28.206 27.923 56.649 101.86 100.8 1.5
1.5029 28.193 27.923 56.534 101.50
1.5033 28.201 41.885 70.705 101.48
1.5004 28.146 41.885 69.239 98.11
1.5028 28.191 41.885 69.770 99.27
S ik 1.5012 28.200 14.063 42.394 100.93
U St 1.5024 28.223 14.063 42.899 104.36
1.5012 28.200 14.063 42.231 99.77
1.5034 28.241 28.126 56.512 100.52
1.5036 28.245 28.126 56.792 101.50 100.9 1.5
1.5029 28.232 28.126 56.830 101.68
1.5033 28.239 42.189 70.285 99.66
1.5004 28.185 42.189 70.542 100.40
1.5028 28.230 42.189 70.254 99.61

zhgysh SE PHARMACEUTICAL AFFAIRS ’?7 AR 2
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rose WORE L Jg e PSR, AR A5/ [ A 3 T RSD/
we ng we % (n=9) /% %
B Sk 1.5012 8.844 7.885 16.814 101.09
1.5024 8.851 7.885 16.751 100.19
1.5012 8.844 7.885 16.903 102.21
1.5034 8.856 15.771 24.942 102.00
1.5036 8.858 15.771 24.953 102.05 100.6 1.4
1.5029 8.854 15.771 24.673 100.30
1.5033 8.856 31.542 39.829 98.20
1.5004 8.839 31.542 40.178 99.36
1.5028 8.853 31.542 40.454 100.19
RS, 1.5012 15.390 7.4625 22.824 99.62
1.5024 15.403 7.4625 22.954 101.19
1.5012 15.390 7.4625 22912 100.80
1.5034 15.413 14.925 30.199 99.07
1.5036 15.415 14.925 30.209 99.12 99.9 1.0
1.5029 15.408 14.925 30.563 101.54
1.5033 15.412 29.850 44.985 99.07
1.5004 15.382 29.850 45.005 99.24
1.5028 15.407 29.850 45.083 99.42
L3 1.5012 2.6874 7.9103 10.626 100.36
1.5024 2.6896 7.9103 10.584 99.80
1.5012 2.6874 7.9103 10.715 101.48
1.5034 2.6914 15.8205 18.399 99.29
1.5036 2.6917 15.8205 18.403 99.31 99.8 0.8
1.5029 2.6905 15.8205 18.533 100.14
1.5033 2.6912 31.641 34.257 99.76
1.5004 2.6860 31.641 34.033 99.07
1.5028 2.6903 31.641 33.983 98.90

’?7 AR @l CliINESE PHARMACEUTICAL AFF, zhgysh
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2.4
HUSHE /NG 2 IR AR, HRIR “2.2.27 TR 7k
il B BRI A IA I (n=2) 5 23 kS B I Bk 54t

FESAROR “2.2.17 0 45 BOTR A X6 BRI R4S
15w L, #Z0R “2.17 TR a5 K0 E , ids
g, FIAMRETR S &, SRS,

5 g g’
. bie 2 ™ ris Vi e LRI
o ™ i oaw s PO weRR ne R0 U
M1 210401 149.5 24.6 30.2 0.5 5.4 0.5 2043 6.4
M2 210603 142.4 18.8 18.8 5.9 10.3 1.8 180.0 18.0
1 3 200901 181.6 23.3 20.4 10.5 27.4 2.9 225.3 40.8
200902 176.7 2.5 213 9.8 25.4 25 220.5 37.7
200903 179.5 23.9 19.2 10.2 26.8 2.7 2226 39.7
3 3.2
3.1 HH R 24 I P X A — R R TR

HPLCE E 5 3k 38 A4 Yl i A7 4 2 SOk
i, (HAE R S AL b 22 5% ] G - U S0k g fin
ZEopEh iy G, b D R A S O™
B MELLORFR AR, ELO Ak i B RS B
TR S 3 R, T AR A X Sl A 2
FrEp e sE , XHA S AR 2 s a7 5 HY B2 -0.1%
WK . LHE-0.1%WERRK . HEE- L -0.19% R
K. OG-S BEAFNR S AR R AT H L, Xt
B EEVE L RR P A THER , A5 R LA - 25 -0.1%
WM AN E A, SR RS VR
BAH e oy B RE L, R AR PR AR, R
FlJCZe ol T4, PRERIIRIGBE, e A
R BIAH .

A5 o B R B T 035 AR B MRS B S
[Boston Green ODS (4.6 mm x 250 mm, Spm) .
Waters Symmetry C5 (250 mm x 4.6 mm, 5 pm)
FIPICKERING C,4 (4.6 mm x 250 mm, Spm) |,
M (20, 25, 30 C) | U (0.8, 1.0, 1.2
mL « min™") SEZAAF O REI AT BRI, LA K
o3-S AHAR T T A 73 B BE FIIGIE S FR bR b AT 1B
& EFEPICKERING MGII C g (4.6 mm x 250 mm,
5 wm) gk, FEE25°C, HiiE1.0 mL ¢ min ' gF
Frids

zhgysh

Mg, A AR 22 o XD 45 2R 7 R R e
Wil AN o3 A 2 Sk LR sy, 2
S E AR, TR AR EE . MOX E AR 2K U S v
TR E S A s ) TR RpREE
MLBHZS, PR A a0 A A ot VA Y ) e R R
AR AR A .

o7 FH (361 A A A AR 5 G S 7t 2 2 U 0 1
VPR, EARI SRR P XHEBUARIFZE (2.
SN, LROBEMERRREW ) SWE (0.05,
0.1, 0.2, 0.3 mol - L 4RMRIAM ) #1755, &
PR A 40,2 mol « L7 AR BRVE AR My BB
F, AT L S i s o i AT
RHMARE . A SR HGE, B3R YA
WG FE ) K A Ak, DR i o o 2t A
5%, WREREER], SRRk SR oy PR R
AN 25 N 22 S AN R, X6 3k 28 W mdi A
HEE, OBRE. ONE . OGRSV BN [V EE L
PRI h AR E HEE T 58, ik, 2kt
YIRAE LG HOh 2034 AR ;s 760.2 mol - L
ERERRW . 0.05 mol « L'EMRIE WS LG - & i
W (90 :10) thz/AD7 dfg; 7EHEE. ABEPERR
FETERR XS, B hJE £ B W TR R
3%, MRPGLL MR, LM . 0.2 mol - L7

EIYCIEWEES P & b
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ERERVAW . 0.05 mol - LSRRG . ZIE- R IR
W (90 = 10) A Il A i i T

AT 7 A A A TR £ O 1R AT BE b
A AR LA L], I AR B AR Y
HRRIEAT T Ak, RS, BRARER
ATEENE, T/ NG ILR B, 8 TARER
AT,
3.3

N A 31 A St /NG 4% AR 7 B S 5 2R
A, 1N B2 RO 0 PR A A YA i
Z RS2SR AR TR RO W B EE AL A= )
B, AFELERE S Z S B TE R R 25 T, B
S i R 114 LA i HL P R P e L s v R o
ML eRE . B, W6 Yiai &
T SR A BB T B, AR U
AW e e IR S S, P SR S
SKBREI10M%, PE—EIE T B ThRE (O 2 )
HAS LA 2 S ik ) RIS A 2 R /N R 28 A s il
FEPR SRR
3.4

AHFFE ST B HPLCES [F] I 5 /NG 28 HLrh 6
AN i, R E . RE R, B
[ s X B R AR OU I L A= A it A T, SR A R
XiF 3k Jg 2R 1 AR ], AT ARSI R 25
A RE, SFFLatkmiEsili g CER, e
it BRI I ST TR i 2

AR I HE ST Iy ik DAOR T a0 2R R R R I
W, WA ARMZR . REHPLCHHT
T5 ik BIFE & B AR B B X A AR B A
(14 338790 B L b Ak 2 5 0 6 T, AT 7 S 5 1 43
BEE BE A5 0 F o8 20 M7 ad R O n s RN A, T
AE O L2 R 25 ) A0 A ATk Y B LR, sk
SN IR B R bR S B G BT ik 2 1)
g%&pl—ﬂjo
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