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Analysis of chemical composition in the combination of monkshood and
pinellia by UPLC/Q-TOFMS with multivariate statistical analysis
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Abstract: In the present study, an ultra performance liquid chromatography coupled with time-of-flight mass
spectrometry (UPLC/Q-TOFMS) based on chemical profiling approach to evaluate chemical constitution between
mixed decoction and co-decoction of monkshood-pinellia combination of the eighteen incompatible medications
(Shi Ba Fan) was proposed. Two different kinds of decoctions, namely monkshood-pinellia co-decoction: water
extract of the two herbs together, and monkshood-pinellia mixed decoction: water extract of each individual
herbs mixed together, were prepared. Batches of these two kinds of decoction samples were subjected to
UPLC/Q-TOFMS analysis, the datasets were processed with MassLynx 4.1 to holistically compare the difference
between these two kinds of decoction samples. The most changed components during decocting were analyzed.
Using the proposed approach, global chemical difference was found between co-decoction and mixed decoction,
mesaconitine, aconitine and hypaconitine were identified as the most changed components (changed most
significantly) during decocting. Result shows significant difference between two kinds of decoction samples,
and the significant differences are probably related to the incompatibility of monkshood and pinellia.
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Figure 1 Representative chromatograms of (A) mixed decoction and (B) co-decoction of monkshood-pinellia
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Figure 2 Representative mass spectra of most changed toxic components (A, B) mesaconitine, (C, D) hypaconitine and (E, F) aconitine
during co-decocting of monkshood-pinellia
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Table 1 The most changed components identified during co-decocting of monkshood-pinellia. ~ VIP: Variable importance in projection

Peak No. tr /min Assigned identity Molecular formula m/z VIP
1 5.56 Carmichaeline CyH3sNOy4 378.262 3 2.5834
2 5.60 Cammaconine Cy3H37NO5 408.271 9 3.9327
3 6.51 Pengshenine A C,4H37NOg 436.231 3 2.128 1
4 6.68 Fuziline C,4H39NO; 454.278 9 23221
5 7.04 Neoline C,4H39NOg 438.284 3 2.766 7
6 7.33 Torokonine C,7H31NOs 450.285 3 2.1813
7 7.87 Talatizamine C,4H39NOs 422.288 3 2.0812
8 9.50 Acetyltalatizamine Cy6H41NOg 464.300 5 23612
9 9.57 Unknown - 566.428 3 1.5324
10 9.65 10-OH-benzoylmesaconine C31H43NOy 606.290 7 2.0103
11 10.43 Unknown - 679.512 8 2.196 9
12 11.21 Benzoylmesaconine C31H43NOqg 590.296 5 27521
13 12.65 Benzoylhypaconine C;31H43NOg 574.300 9 3.4454
14 13.21 10-OH-mesaconitine C33H4sNOy, 648.303 2 2.6297
15 13.83 Dehydrated benzoylhypaconine C;31H4NOg 556.292 4 1.876 9
16 14.20 Mesaconitine C33H4sNOy 632.303 9 5.409 6
17 14.43 10-OH-aconitine C34H47NOy;, 662.318 2 1.760 7
18 15.16 Aconitine C34H47NOyy 646.323 9 3.5720
19 15.17 Hypaconitine C33H4sNOyg 616.3115 2.1356
20 15.93 Deoxyaconitine C34H47NOqo 630.328 5 1.499 7
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Figure 3 OPLS-DA/Scores plot of mixed decoction and co-
decoction of monkshood-pinellia obtained using Pareto scaling
with mean centering. A mixed decoction; m co-decoction
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Figure 4 OPLS-DA/S-Plot of mixed decoction and co-decoction
of monkshood-pinellia obtained using Pareto scaling with mean
centering. a: tg 14.20 min, m/z 632.303 9; b: tg 15.16 min, m/z
646.323 9; c: tg 13.21 min, m/z 648.303 2; d: tr 14.43 min, m/z
662.318 2; e: tg 15.93 min, m/z 630.328 5; f: tg 15.17 min, m/z
616.311 5; g: tg 5.60 min, m/z 408.271 9; h: tg 12.65 min, m/z
574.300 9; i: tx 7.04 min, m/z 438.284 3; j: tg 11.21 min, m/z
590.296 5; k: tr 9.65 min, m/z 606.290 7; 1: tg 7.33 min, m/z
450.285 3; m: tg 9.50 min, m/z 464.300 5; n: tg 13.83 min, m/z
556.292 4; o: tr 6.68 min, m/z 454.278 9; p: tr 7.87 min, m/z
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Figure 5 Selected ion intensity trend plots analyzed using Markerlynx 4.1 software.
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