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Determination and quality evaluation of monoester alkaloids in Xiaohuoluo pills

WANG Fei, LIU Xin, NAN Ronghua, LUO Dinggiang

Shaanxi Institute for Food and Drug Control, Xian 710000, China
Corresponding author: LUO Dingqiang, Email: Luodq@sina.com

[ Abstract] Objective To establish a method for determining the content for benzoyl
newaconitine, benzoyl aconitine, and benzoyl hypaconitine in Xiaohuoluo pills, and to improve
the quality control standards of it. Methods HPLC method was used with a Shim pack Scepter
Cs column (250 mmx4.6 mm, 5 pm). The mobile phase was acetonitrile and 0.1% phosphoric acid
solution (22 : 78), the flow rate was 1.0 mL/min, the detection wavelength was 232 nm, the column
temperature was 35 °C, and the injection volume is 10 pL. The total content of benzoyl newaconitine,
benzoyl aconitine, and benzoyl hypaconitine was determined, and the quality of Xiaohuoluo pills was
evaluated accordingly. Results The linear relationships of benzoyl newaconitine, benzoyl aconitine,
and benzoyl hypaconitine were good within the mass range of 0.077 4-1.548 0, 0.016 2-0.324 0 and
0.016 1-0.322 0 g, respectively (7= 0.999 8). Their average recovery rates were 97.81%, 96.29% and
100.06%, and the RSD were 1.38%, 1.88% and 1.58% (n=6), respectively. Based on the measurement
results, limit standard of not less than 55.1 ug/g for the three types of ester alkaloids were determined.

Among the 149 batches of samples from 28 enterprises, the contents of 5 batches were below the
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proposed limit, all from the same enterprise. Conclusion The established HPLC method has high accuracy and

strong specificity. The content limit standard for ester alkaloids in Xiaohuoluo pills established in this study can be

served as an important supplement to the quality evaluation of this compound medicine.

[Keywords] Xiaohuoluo pills; Monoester alkaloids; Content determination; Quality evaluation; Benzoyl

newaconitine; Benzoyl aconitine; Benzoyl hypaconitine
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F2 B ERIXWER (n=6)
Table 2. Recovery test results (n=6)

%y Breht (g) KSR (pg)  WIEEIIAL (pg) WFAEELR (pg)  EICE (%) FECR (%) RSD (%)
R gt 1.500 6 134.603 8 133.40 267.081 3 99.31 97.81 1.38
3¢ 5o, 1.501 1 134.648 7 265.287 5 97.93

1.501 7 134.702 5 264.328 1 97.17

1.505 1 135.007 5 264.359 4 96.96

1.509 1 135.366 3 263.5313 96.08

1.508 8 135.339 4 267.965 6 99.42
R g 1.500 6 17.3319 17.40 33.850 0 94.93 96.29 1.88
3¢ 5, 1.501 1 17.3377 34.359 4 97.83

1.501 7 17.344 6 34.146 9 96.56

1.505 1 173839 33.796 9 9433

1.509 1 17.430 1 33.993 8 95.19

1.508 8 17.426 6 34.6375 98.91
E RN 1.500 6 32.398 0 32.56 64.0313 97.15 100.06 1.58
L3¢ 5o, 1.501 1 32.408 7 65.193 8 100.69

1.501 7 324217 64.878 1 99.68

1.505 1 32.495 1 65.259 4 100.63

1.509 1 32,5815 65.296 9 100.48

1.508 8 32,5750 65.706 3 101.75
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Table 3. Monoester alkaloids of content determination in 149 batches of Xiaohuoluo pills (ng/g, n=2)
A4l fit5 ot A4l Elin=2 o A4l fit5 ot
A1 220601 201.079 k11 20221002 137.832 Alk20 20220805 131.403
220602 213.857 20221011 131.848 20220901 133.922
k2 2207011 173.689 20221001 127.223 20221103 214.700
2207012 167.227 k12 220801 269.680 20221104 226.119
k4 220006 204.517 220702 262.965 20220802 141.902
220002 166.966 221201 251.835 20221102 162.616
220003 167.109 k13 4940020 171.438 20220804 129.558
k5 210110 248.253 4940022 156.426 20220803 132.042
220100 233.258 4940023 179.093 20221107 224.554
220060 174.447 4940024 190.640 20211201 153.301
220040 159.040 4940021 172.163 20221101 125.959
230020 232.081 k14 20220902 316.579 20221106 224.938
230040 201.902 20220903 308.935 20211203 160.176
ke 202206138 238.884 20220905 273.868 20220603 200.796
202209108 237.769 20220301 181.710 20220704 132.924
A7 220909 171.532 20220901 239.955 20220702 197.419
221111 148.876 20220601 294.257 20221105 226.324
211012 165.191 20230302 172.482 20230206 224.070
220908 138.166 20230301 177.519 20230207 227.734
230101 184.991 k15 2211058 207.206 20230204 224.922
221212 172.767 2211059 222.183 20230205 227.829
k8 M20210702 213.629 2204037 164.509 k22 20220101 252.688
M20220620 181.944 2204035 169.064 20220903 351.673
M20220624 164.269 2206046 164.223 k23 024209 294.049
Y 220401 448.482 k16 221001 260.831 029209 269.470
210301 352.558 220501 177.029 019205 245.879
220301 331.115 k17 120085 160.357 027209 268.042
220802 417.510 120136 154.767 ll24 220701 226.458
210803 166.126 120067 152.998 221001 223.121
k10 20220704 85.527 120137 170.824 220901 217.291
20220602 60.971 120169 198.414 2301032 204.037
20220903 105.729 130045 187.184 2301031 206.493
20211005 50.493 130046 193.879 k25 220902 276.440
20221102 87.361 k18 12210036 126.622 k3 3E53001 227.639
20220908 118.796 122040082 114.526 k26 220503 205.859
20220909 133.859 12210037 162.693 220101 179.547
20220105 46.881 12210035 116.796 221101 180.116
20211009 95.156 12110081 150.608 221201 190.126
20221008 93.589 12208027 133.250 221101 170.907
20211010 52.923 k19 2203002 178.181 221201 178.889
20221001 78.391 2203003 176.688 221001 186.340
20220905 107.134 2205001 181.086 220801 170.030
20220104 50.051 2203001 313.640 211002 162.638
20220707 94.638 k21 20220702 148.979 1lk27 20220267 352.833
20220705 118.141 20221007 186.014 20211277 399.077
20221002 90.155 20221201 175.077 20211051 372.117
20210304 164.588 20221202 184.351 202211133 390.304
20210701 7.717 20221203 189.031 A28 20220901 120.806
20220902 103.215 20221004 181.638 20220301 170.708
20221004 84.470 20221005 181.223
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Figure 3. Box plots of the contents of three monoester alkaloids in 149 batches of samples from 28 enterprises
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