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Determination of 3 kinds of Aconitum alkaloids in human urine and whole
blood using ultra-pressure liquid chromatography-mass spectrometry
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ABSTRACT: Objective To establish a rapid ultra-pressure liquid chromatography-tandem mass spectrome-
try (UPLC-MS/MS) method for detection of aconitine, mesaconitine and hypaconitine in human urine and
whole blood. Methods Urine sample was directly injected into the separation system and plasma sample was
initially prepared by precipitation of proteins with acetonitrile-methanol (9:1, v/v). The analysis of the alkaloids
was performed on an ACQUITY UPLC BEH C5 column using gradient elution with methanol and 5.0 mmol/L
ammonium bicarbonate in water, and then detected by the positive electrospray ionization-MS/MS
(ESI-MS/MS) method under MRM mode, and quantified by matrix internal standard method using noscapine as
internal standard. Results The average recoveries were 93.9%~108% and 89.7%~109% for the three alkaloids
in urine and whole blood, with relative standard deviation (RSD) of 1.3%~11% and 1.1%~18% (n=6), respec-
tively. The quantitative limits (S/N=10) of the alkaloids in both of urine and whole blood were 0.05 pug/L and
0.1 pg/L. Conclusion This method is sensitive and accurate, and has been successfully applied to determine
the 3 alkaloids in one case of food poisoning.
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Fig. 1 Structures of three kinds of Aconitum alkaloids
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: ACQUITY UPLC BEH Cy; (50 ACQUITY UPLC BEH Cjq (50
mmx2.1 mm, 1.7 pm, Waters ), mmx2.1 mm, 1.7 pm) ’ 20.1%
R A , B 5.0 mmol/L ’ 3
; : 3.5 min 45%A
65%A., 0.1 min 95%A., ’ ’
1.9 min 0.1 min 45%A,
1.4 min; : 0.300 mL/min; : 50 C; ’
10 pL RPLC-MS/MS
232 JFiEiAt [13-16]
- ESI ’
1.0 kV; 120 C; ’
400 C; 50 Lihr, 500 ’ ’
Lihr, 0.368 Pa 1 ’ ACQUIT’Y UPLC
’ BEH ,
. 2.2 min, 3.5 ’ 5 mmol/L
e 0.1% ,
45% , 3 , Rq 0.8,
3 ERE5H 3.35 min,
3.1 RiBFMHRIMK : ,
MRM Cis ; 3
, A ,
, 4 , B 2 mmol/L
2 )
(dwell time) 5 mmol/L
15~20 , 7 min
1 Rk MRM 35
Table1 MS parameters for multiple reaction monitoring
(m/2) V) (eV) (min)
646.4>586.4" 35
55 3.12
aconitine 646.4>105.1 63
632.3>572.4" 34
60 2.89
mesaconitine 632.3>354.3 42
616.3>556.4" 33
52 2.58
hypaconitine 616.3>524.4 39
_(IS) 414.1>353.07 35 20 2.65
noscapine

(quantitative ion pair)
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Fig. 2 UPLC-MS/MS chromatograms of a spiked urine sample (0.1 pg/L)
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Table 2 Recoveries and RSDs of the Aconitum alkaloids in urine and whole blood (n=6)

(ng/L) (%) (%) (ng/L) (%) (o)
0.10 108 5.5 0.10 102 17
5.0 93.9 8.4 5.0 93.4 4.9

40 95.0 1.3 40 96.0 4.0
0.10 106 4.7 0.10 109 16
5.0 98.0 10 5.0 93.5 1.1

40 105 2.5 40 98.4 2.6
0.10 99.5 7.1 0.10 93.4 18
5.0 99.7 11 5.0 89.7 5.2

40 105 25 40 95.0 5.4
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Table 3 Concentrations of Aconitum alkaloids in urine, blood and gastric lavage fluid in their poisoning cases
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4 50 % 43.0 0.5 1.8 0.08 0.05 0.04 - - -
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