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Abstract: Objective To establish a method for the simultaneous determination of four pyrrolizidine alkaloids (imtermedine,
lycopsamine , imtermedine N-oxide, and lycopsamine N-oxide) in Scutellariae Barbatae Herba by UPLC-MS/MS. And to carry out
preliminary risk assessment according to the research results. Methods The assay was performed on a ACQUITY UPLC HSS T3
column (100 mm x 2.1 mm, 1.8 um) and the sample was eluted with a gradient mobile phase consisted of 0.05% formic acid and
2.5 mmol/L ammonium formate in water (A)-0.05% formic acid and 2.5 mmol/L ammonium formate in acetonitrile (B). The MS
system was operated by using electrospray ionization (ESI) in the positive ion mode, and the scan mode was in multiple reactions
monitoring(MRM) mode. External standard method was used in the experiment. The risk assessment was carried out by margin of
exposure (MOE) method. Results The linear ranges of imtermedine, lycopsamine , imtermedine N-oxide, and lycopsamine N-oxide
were 0.974—97.4, 0.992—99.2, 1.024—102.4 and 1.012—101.2 ng/mL, respectively (» > 0.999). The average recoveries were
88.7%, 93.2%, 94.8% and 85.4%with RSD of 4.1%, 3.6%, 4.4% and 3.9%, respectively. The content ranges of imtermedine,
lycopsamine, imtermedine N-oxide, and lycopsamine N-oxide in the six batches of Scutellariae Barbatae Herba were 0.18—0.66,
0.11—0.42, 0.78—2.21 and 0.19—0.97 pg/g, respectively. The MOE values ranged from 3 134 to 6 461. Conclusion The method
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can be used for the determination of four pyrrolizidine alkaloids in Scutellariae Barbatae Herba, providing a scientific basis for the

quality evaluation and safe medication of this herb. Preliminary risk assessment showed that long-term use of the drug has certain

drug safety risks.

Key words: Scutellariae Barbatae Herba; hepatotoxic component; pyrrolizidine alkaloids; imtermedine; lycopsamine; imtermedine

N-oxide; lycopsamine N-oxide; ultra-high performance liquid chromatography-tandem mass spectrometry; risk assessment
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Fig. 1 Chemical structures of intermedine (A), lyco-
psamine (B), intermedineN-oxide (C) and lycopsamine
N-oxide (D)
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Fig.2 MRM chromatograms of mixed standard substances (A) and sample S1 (B)
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Table 2 Linear equation, linear range, LLOD and LLOQ
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FARAERENY)  Y=8674 X+1452 0.999 1 1.012~101.2 0.20 0.51
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Table 3 Results of sample determination(n=2)

ik FEH Ew/uge D Afalee D EEEEEM(wee ) ARMEEEM(gg D HE ugg )
S1  IhAREZ 0.41 0.19 1.05 0.48 2.13
S2 VLI 0.32 0.11 0.85 0.34 1.62
S3 HN=M 0.18 0.32 0.78 0.97 2.25
S4  EAMAL 0.44 0.18 2.21 0.51 3.34
S5 WZE R 0.66 0.22 1.02 0.26 2.16
S6 T PEMIIN 0.22 0.42 0.98 0.19 1.81
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Table 4 Risk assessment results of Scutellariae Barbatae
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S1 0.048 4914
S2 0.037 6 461
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