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Identify the toxicological factors of a food poisoning caused by ingestion of Datura stramonium L.
using liquid chromatography-tandem mass spectrometry
LIU Feng, ZHANG Yinhao, MA Mingyang, QIN Yingxu, XU Fei
(Ningxia Center for Diseases Prevention and Control, Ningxia Yinchuan 750004, China)

Abstract: Objective To analyze a suspected poisoning event of edible wild vegetables by laboratory analysis, and
provide scientific basis for the treatment of poisoning event and the treatment of patients. Methods The samples were
qualitatively and quantitatively determined for atropine, scopolamine and anisodamine by liquid chromatography-triple
quadrupole tandem mass spectrometry (LC-MS/MS). Morphological identification was carried out on the suspicious plants

On the day of

poisoning, tropane alkaloids, such as atropine, scopolamine and anisodamine, were detected in the wild vegetable cake

collected on site, and the poisoning factors were determined by epidemiological investigation. Results

and biological samples provided by the hospital. The poisonous plant was identified as Datura stramonium L using

—377—

morphological analysis. The clinical symptoms and incubation period of the patient were similar to the poisoning

performance of Datura stramonium L. Conclusion

The food poisoning was caused by Datura stramonium L, the

laboratory test results played a key role in the rapid and accurate identification of the poisoning event.

Key words: liquid chromatography-tandem mass spectrometry; food poisoning; Datura stramonium L.
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HE L 2 0y R 3 0 s 3Rt 29 Iy RES .
1.1.2 FEAE 50

LC-20AD UFLC ¥ AH 4 3% % ( H A< Shimadzu) ;
4000Q-Trap — T PU AT T % R 48 (32 E AB Sciex) ;
3-30K & AR B0 AL - Sigma) .

Bl HE d (22 Romer, 262 >99% ) , 7R B 75 Bl ( 38
Romer, 21 Jif >98. 8%) ; L1 B %5 08 (v [ 2 5 A= )
K S BT, 4l 299.3%) s I EE L 2 (£
Merck, {4 3 46 ) ; DisQuE™ JIit 7K 71 (6. 0 g i 2 £/
1.5¢ RN, Waters) ; H4E/K (18.2 MQ/cm;
& [ Millipore) o
11,3 ARyHEA WY BC

VR B B B LI B 25 BB 10 mg CRS A 2= 0. 000 1g)
F 10 ml 25 B b, H 20 % O 2 2, BE g
1 000 mg/L BARIEAE &I . 4T & AR - S 0y T
BERAES A A 1 ml 20 % B B 100 me/L
B T A 8 VR o LB 5 R o R ) 9 (10 mg/L) (3
TR 7 B e 2 2 BT 5 A ME T R (1. 0 mg/L) Al
3 R ot e 25 AR ) TR S b 14 T (100 pg/L
10 wg/L) FH &0 3% 20 Fi T Aidh 4 Wl 4 o 3 3 o
i W L 3 R 5 e e SIS A W TR S s A T T
I ml $ERENR, I 2 45, BEAS 0. 05.0.1.0.5.1.3,
5.10.30 1 50 pg/L ¥ B0 BBl R IR ME TAEW
1.2 ik
1.2.1  FESLETAE 5 7%

HF S DEF B SR BR R SR DF 46 AT R
1.00 (K58 2 0.01g) , A 10 mL Z M5 , #8751 5L
15 min, B EIE 10 pL, FI/KE A E 1mL, i3 0. 22 pm
L U8 B, T WA 3 - AR I T 5 (Liquid
chromatography-tandem mass spectrometry, LC-MS/
MS) 737

B NIRRT E Y HE I 1 mL
2,21 000 r/min B0 5 min, i 0.22 pm %
FLUERR 5 , T LC-MS/MS 4347 .

PREAE &« HL 100 L JRWE , 7K E 45 2 1 mL,
if 0.22 pm fALUERE S , HF LC-MS/MS 4347 .

MLV FE S FEHL 2. 0 mL AR IMA 1 mL 21, 1
€ 1 min, A 1 g BRG], 18 B3R 3% $2 L 15 min,
9 500 r/min &> 5 min, B 100 pL 35 W, H 8 46
KERZE 1 mL,id 0.22 pm HLIEF)S , T LC-
MS/MS #i
1.2.2 AR &AF
1.2.2.1 (g5

3% A Atlantis T3 #5(2. 1 X 100 mm, 3 pm; %
Waters) ; 7 3if : 35 °C; 3 # : 0. 3 mL/min, JEFE (K
FL10 WL W EhAH A 0. 1% HER/K A0 B: 2 5

BEETRB AR LA 1 .
#1OBIETRBLR Y

Table 1  Gradient elution procedure

i 8] /min A(0.1% H R K ) /1% B(Z M) /1%
0.10 95 5
2.00 95 5
5.00 10 90
7.00 10 90
8.00 95 5
10.0 95 5

1.2.2.2  JFi &M

H U - LB S S R (EST) , H &y =X IE B T
B (EST) sk 7 5K - 2 85+ B W W5 I (Multiple
Reaction Monitoring, MRM ) ; HL {25 Hi [ : 5 500 V5 5
FIRIR E . 500°C 5 K, % R (Curtain Gas, CUR) : 103
kPa, %5 1k < (Ton Source Gasl,GAS1) : 345 kPa; i 1
S, (Ton Source Gas2,GAS2) :345 kPa, R4
VKRR ER BE T R AEHE
(Declustering Potential, DP) . fif # A& & (Collision
Energy,CE)ﬂﬂi’% 2 iR .

22 BT S AR RE S BRI Y BT S

Table 2 Mass spectrometric parameters of atropine,

scopolamine and anisodamine

R BEET Q1 TET Q3 DP/ CE/
aw o

[7] /min /(m/z) (m/z) v eV
124.0° 73 33

BT FE ity 5.11 290.0
93.1 91 45
- 138.1° 72 27

IR 5.01 304.0
156.0 60 22
i 140.0° 100 35

L 5.01 306.3
122.3 75 42

T

2 BRE5HW
2.1 BFSEGE T AR I TR R A 2 2R
Y SR DF 6 AR im0 SR b TR A L DR
R 2R RS 5 R 0 2 SR LR 3L T 1 S R Y BT
it LB 5 BR0RIT AR R % R o I TR B SR A Y
MRM i [#] .
FH A1 AT D A R R I B SR A R R
T8 S RS BT R LR R AR R R, A
263 WPSRDFF AR AT R I TR S A RS I 45 R (me/ke)
Table 3 Test results of wild vegetable cake filling and

unprocessed left vegetable leaves (mg/kg)

i 24 B B[ G i IR LIRS
YT 9.9 47.1 3.8
Tt 10.7 46.3 3.5

B A BT FE A A T A BRS H FR (Limit of detection, LOD) 2k 0.05
mg/kg; 11708 LOD 47 0.1 mg/kg.
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Figure | MRM spectra of atropine, anisodamine and scopolamine standard solution (a) and wild cabbage cake filling (b)

A G 5 b I R A R AL G ) R AR B I ]
A= (AP MEL2.5%), WM EHEEFEES
P T V5 T 0 BT L LR ORI AR R A A L
¥ AH DG B AR L E E0R A A9 BT HE i AR R B
UL B 25 6 AE R S B G 43 51 D - 12. 0%~8. 0% (2
YRR 22 £20%) . —15. T%~11. 2% ( 7214 1% 22 20%) .
7. 7%~15. 8% ( ST 1% 25 £30%) -
2.2 B HNEYRRN S

52 BENEE, LB E AR KRB A
BRI ROR A TS M FIRFLIE, %4
o BN AW BT AT L Ll R WEORT AR R A
45

45 AT DL A R 0 B A R BT 4
st LR R AR R o
2.3 MV A A 2 AR

FEPRY R PHEE 2d 56 3 d REBRFIM

Fa  H AP B LR ORI AR R A ) A 0 £ SR
(pg/L)

Table 4 Determination results of atropine, anisodamine and

scopolamine in gastric contents (pg/L)

B b 24 g R LR 5 B
BHE1ILENEY 8.1 41.3 3.2
BE2HNEY 25.3 96.0 8.0
BEIENEY 23.2 78.8 7.7
BHAEHNEY 26.3 77.0 6.7
BHESHNEY 9.7 53.5 4.1

WRE L 225 R IR RE v BTG L LR ORI AR
B A T 25 2
2.4 PR ARSI 25

EPREYRESRIRETHEEH 245 3d R
ERERWHER PHEYREE | B TIER, KR
LERRE S o 26 R PRIGRE & v BTG b L LR A
AR R o R 0 45 AR

F&5 MU BATFE b L RN AR R o G ) R I 2 AR (/L)
Table 5 Determination results of atropine, anisodamine and scopolamine in blood (pg/L)
N BT HE i AR L7
T i 44 B = = k = e o = k =
F1d #24d %3d H1d F2d H3d Fld #24d %3d
B LI 3.8 <0.25 <0.25 6.8 <0.25 <0.25 <0.5 <0.5 <0.5
B 2 1T 4.2 — — 10.3 — — <0.5 —
3 4.8 0.4 <0.25 10.2 0.7 <0.25 <0.5 <0.5 <0.5
B 4 3.4 <0.25 — 9.2 <0.25 — <0.5 <0.5 —
FBOE S IR <0.25 — — <0.25 — — <0.5 — —
T IR BTG R R A5 R R LOD M 0.25 we/L, INEEZ5 88 LOD 9 0.5 we/L. —FR R ALK
Fe 6 PR BTFE L RN AR o ) R T 2 AR (/L)
Table 6 Detection results of atropine, anisodamine and scopolamine in urine (pg/L)

R AR P E i AR 1L

a F1d H2d %34d F1d #F2d #3d H1d #2d %34d
BRI — 13.9 — — 22 — — <1.0
B2 IR 221.0 — — 29.0 — — 17.3 —
B 3R 99.7 67.8 <0.5 67.4 4.1 <0.5 8.8 <1.0 <1.0
B AR 424.0 99.3 <0.5 204.0 10.5 <0.5 15.9 <1.0 <1.0
B SR 36.6 — <0.5 — <0.5 3.3 — <1.0

T PR AT b ARTEH B LOD 29 0.5 pg/L, INTEE B LOD 2 1.0 /L — R A A W
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B N IE | SE v i AR, BRI R X FRALIE | 3 G A A KL
PR, R =ML Ik EABRERE. Hoh—
Tl AL ) oAy B DS BRI B L KSR
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Figure 2 Datura stramonium L. collected at poisoning site
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T TFIRPBTHES AR O L0 R A B B (mg/kg)
Table 7 Contents of atropine, scopolamine and anisodamine in

wild vegetables (mg/kg)

FE 5 24 B Bl FE i IR 1
PP A 10.3 45.8 4.1
Y3E B <0.05 <0.05 <0.1
3 itig
JLAE Kk, 2 B ¥ 5l 09 1 8 5 14 ek A i

WO, =P AR R R R M K, o ik
2, ST R e 2 A W e P R e A A Y
BEBE S5 A PLRIE W Ee 2R 5, BA S th A pf
28 2% Ax  BELT M-AR B85 W R Gt , 6B BRI ) 22 Ik
SR . &SR RS B IS R A T
0.5~ 2 h [A] B AT H 20 550 i 20 5 L SHE IR PR HE
FRERBIE 2~6 h e M BIEE 419 B30 A
& RRBE SRS AR AR T E A T 12~ 24 h i
b2/ NS L I S N = o B NN 2B

TR0 WG R 55 £ T AE 42 5 A G ™ vl o i sE T

AR P AT A R A R AT R Y
AEME DL, AR N 100%. BHETEEE
BUREMR A Sk & KIHE G T GE R S R
B &2 B S ELIESE A R L 2958 30 min.
SEA AT 2 VR A S5 5 SR FH ROR €0 33 - 5 0K B 3% 1k
XoF T 45 SR R TR SR e R B A
W PR K T B v R ) SRR AT R AE A 28
B PR Hh BT R R R A IR LR L, R
B A7 RS e R A WG R, 28 R PR A Y B
ALY AR hEE R, w
BEMAY N2 RS .

H 8 J 35 R T 72 b iF £ A [l Jisi A o A AT UL,
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MR AT AP EM I EEH AR TR,
AR F A GG R (L, 5 %8 BE 29D
2, B 2 — BRI AR 5 min, R L
X T EY RS, BE 3,85  BH 2L
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S E, s 2 d Ha PR TR s d9
RUBEWHRIER S EHEY 0 RA I, 058
HWAER KSR RA L, B 45,554,818
A B2 Mg 5(4&0,53 2, & AR5
PRI RBH 2 )R B ERE 2 A
VT G A4k BT R R
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