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An UPLC/Q-TOF-MS method for the detection of toxic substances in Datura stramonium L.
ZHOU Ronggui, KOU Jinchan, ZHANG Yonghong, LIN Ji
(Yunnan Provincial Center for Disease Control and Prevention (Yunnan Provincial Academy of
Preventive Medicine), Yunnan Provincial Key Laboratory of Public Health and Biosafety&Health
Laboratories Center, Yunnan Kunming 650500, China)

Abstract: Objective To establish an ultra-high performance liquid chromatography coupled with quadrupole-time of
flight mass spectrometry (UPLC/Q-TOF-MS) method for rapid screening of toxic substances in Datura stramonium L. .
Methods After the samples were extracted by methanol, the liquid to be tested was separated on ACQUITY UPLC® BEH
C18 column (2.1 mmx50 mm, 1.7 pm) with 0. 01% formic acid water as mobile phase A and acetonitrile as mobile
phase B. The sample volume was 2.0 pL, the column temperature was 35 ‘C, and the flow rate was 0.2 pwL/min. ESI
positive ion mode collection, mass spectrometry with precise molecular weight and chromatographic peak retention time for
qualitative analysis, [M]+H as quantitative ion for quantitative analysis. Results The linear ranges were 1. 0-200. 0 pg/L
with 0. 990. The limits of detection were 1.00-2. 24 ng/mL, and the limits of quantification were 0.27-7. 46 ng/mL.
The recoveries were in the range of 78%-89% and RSDs were <3.0%. The contents of scopolamine 0.65 mg/kg,
anisodamine 0. 66 mg/kg and hyoscyamine 0.72 mg/kg were detected in Datura stramonium L collected in the field.
Scopolamine 0. 004 8 mg/kg, anisodamine 0.041 mg/kg and hyoscyamine 0. 16 mg/kg were detected in the liquor of
Datura stramonium L. The target compounds were detected in different degrees in the blood and urine of the poisoned
patients. Conclusion The UPLC/Q-TOF-MS established in the laboratory is fast, efficient and accurate, which is
suitable for the qualitative and quantitative detection of toxic substances in the poisoning incidents of Datura stramonium

L. Two poisonings were caused by consumption of Datura stramonium L.
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it %W (1 mg/L) , & — M BEAL 1.2.5.10.25.50,
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3% 4 . ACQUITY UPLC® BEH C18 {4 % &
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35 °C, ¥k 0.2 pL/min; s A A A 0. 01% H i@
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Table 1  Mass spectrometry parameters of the 3 compounds
e o1k PR IS 1] /min HEAS 43 B i Bilf 48 L& /e V W BT (m/2)
R c,,H,NO, 3.320 303.147 06 30 124.112 0/93.069 7°
¥ C,,H,;NO, 3.564 289.167 79 30 138.091 6/121.064 9°
LR %5 B C,H,.NO, 3.392 305.162 71 30 140.106 8/122.096 2°
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LOD) , LL 10 1% 15 B b (S/N) #i 58 5 fiE FR (Limit of
quantitation, LOQ) , 25 W3% 2. 3 MESREEY
BAE 2 M TR N ek 06 & R AT (720999 )
2. 1.2 KG9 B RIRR E 1k S I

1E 10,50 F1 100 ng/mL 3 >R A1 K SR 23 551
BE 6 Uk, ILAE DR AE T2 B B R 0 AH X A o i 22
M 0.2%~3.2%.0.1%~2. 6% F 0. 1%~2. 9%, i ¥
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YR A WAE RS — R B AE 2.4.6.8.10,12.24,
4872 h J5 HERERGIN 3 Tl £k G WA I 45 SR A X A v
T 25 ¥4 <2.12%, 3 B ¥ Jox 7 & D o 7% b AR e
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Table 2 Calibration curves, correlation coefficients (r*), LODs and LOQs of 3 kinds of substances

&Y VIl / (ng/mL) 5] )5 5 s G PR/ (ng/ml) 7 R/ (ng/mL)
IR 55 Bl 2~200 Y=23 191X+42 415 0.999 2 1.00 1.32
1L 10~200 Y=2 025X+4 174 0.999 7 2.24 7.46
T 1~200 Y=15 643X+87 309 0.999 9 1.00 0.27
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Table 3 Amount of substance to be measured in the sample
/(mg/kg)

B 4 B AR I E R
Ay HE 1 7% ND 1.23 ND
] 3 PR ND 0.25 0.065
5 1 ND 0.11 ND
PR W ND 0.36 0.17
S B RE 0.65 0.66 0.72
i 1 ¥ ND 0.015 ND
i B IR 0.027 0.030 0.14
b (IRi ND 0.007 7 ND
AR T A 1) 2 o 20 ND 0.074 ND
5 R HLAS B 3 0 ND ND ND
[ LN+l ND ND ND
i B SR T 11 = B B S 2.72 5.32 3.69
Il 5% BR AE 1Y) 2 B 0 YU 0.004 8 0.041 0.16
Lo e ORI N B S 0.16 0.49 0.48
MR KM 2 RS 5.32 1.30 3.44
1 ND FoR KK
2.3.2 S el

W B 37 R A 1 = BE 2R R A AR A AL 4 AR
M AERCRSE RRAA Y RS L. H
TR R T SR S v e e, TR S B
NE AR AR o o Ll R o B M B % B AR v A i AR
R, HARGE LK 4.

2.3.3 JEEE

7 2R B 1 B 2 B R R DL IR 6, L AR i

& F UK EWINN S E (Datura stramonium L. ) o

x1 05 Cpd 2: Hyoscyamine: +ESI EIC (271.1567. 272.1645. 289.1672. 290.1751) Scan Frag=300.0V 0305-MTL-SD-_
3.564

BE

st —
0
X 105 Cpd 3: Scopolamine: +ESI EIC (285.1359. 286.1438. 303.1465. 304.1543) Scan Frag=300.0V 0305-MTL-SD-_

3315

FUER /\

i[5 5

=1

Cpd 4: Anisodamine: +ESI EIC (287.1516. 288.1594. 305. 1622. 306.1700) Scan Frag=300.0V 0305-MTL-SD-_

X
o
=7

3315

T

E
b
bl
1

3.63

(=]

I T T T T T 177

2 H

6

I I I 11 1 T

SN
H VR [ /min

RS

&

1

Figure 1

I SRR Ry ZH0H:  BIAIR IR A sl 550, T
BB AL s R T ORI T i 7 4, B RO X FR AR
I G AT A IR R 2 RS T R S KA
4 cm, T8 3 em, Fe 9 A AR
2.3.4 S stR

Be B A 3 4z 4 S rh D AR N I AR TN B A il
(78,9~50 U/L) 4 B 5% % i (57,5~40 U/L) Fl y-4%
AT KL R W (211, 10~60 U/L) 5 B & K 5 A Ay
# 46 /K (310.90,0~5. 5 pg/mL) AL & 1 K F
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% e B AL A BRI

3 NG

Yt SCHR I, — e IR R RS B T 0.5 mg
2 R A R RN BN A N R 5 R BB T
i LD>10 mg, 75 B 45 0 LD,>2 mg™® . LI R K
M2 R 7R, 2 BE % IR S iy 3 b R %5 e 25 A W) el
MEEN 1173 mg/kg, KEGHERY LT
MAE PR BT PR PSR R A
FramanERIEARLN, 202 PRGN

x10° |Cpd 2: Hyoscyamine: + FBF Spectrum (rt: 3.542-3 547. 3.580-3.608 min) 0305-MTL-SD-100PPB-2.d Sub...
5 290.1755
2 ([C17H23 w HER

x1 05 Cpd 3: Scopolamine: +FBF Spectrum (rt: 3.281-3.303. 3.342-3.387 min) 0305-MTL-SD-100PPB-2.d Subt...

,gz( 2k 3041546
(IC17H21NO4J+H)+

1 | r

ol \

X 104 Cpd 4: Anisodamine: + FBF Spectrum (rt: 3.187-3.276 min) 0305-MTL-SD-100PPB-2.d Subtract

306.1699

REHW

4+ ([C17H23NO4]+H)+
sl mﬁ%ﬁa‘c\r
0 1 1 1 1 1 1 1 1 1 1 ||| 1 1 1 1 1 1
P A I I S Y
A M I O RS S IO S N NG AN A
4y FB/(m/z)

o v 8 T L R i TR

Standard chromatogram and quality spectrum of standard
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Figure 2 Blood chromatogram and blood quality spectrum of patient He.
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Figure 3 Urine chromatogram and quality spectrum of patient He.
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Figure 4 Chromatogram and quality spectrum of leftover food
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Figure 5 Chromatogram and quality spectrum of the wine
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Table 4  Content of 3 compounds in each part of Datura
stramonium L/(mglkg)
% B4 ARE 1B R
it ND 3.47 12.32
£ 2.37 0.78 0.78
i 4.69 2.13 0.93
1 2.18 0.96 0.96
R 2.72 5.32 3.69
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Figure 6  Fresh Datura stramonium L.
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