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Determination of three datura alkaloids in poisoned samples by
ultra performance liquid chromatography — hybrid triple quadrupole

linear ion trap — mass spectrometry
70U Xiao — chun” , CHEN Ying —xin, LIU Hong - he
* Guangming District Center for Disease Control and Prevention, Shenzhen, Guangdong 518106, China

Abstract : Objective To establish a method for the determination of three datura alkaloids including atropine, hyoscine and
racanisodamine in poisoned samples by ultra performance liquid chromatography — hybrid triple quadrupole linear ion trap —
mass spectrometry ( UPLC — QqLIT — MS) , and provide scientific basis for the quick handling of food poisoning event and the
clinical treatment of patients. Methods Blood, urine and residual food samples from patients were added with borax — NaOH
buffer solution, and the analytes were extracted using ethyl acetate, dried with nitrogen, and dissolved in the initial mobile
phase. Separation was achieved on a DikmaLeapsil C18 chromatographic column (2.1 mm x 150 mm, 2.7 um) with gradient
elution using a mobile phase consisting of water and acetonitrile ( containing 0. 1% formic acid and 2 mmol/L. ammonium
formate). The quantitative determination was carried out by using the multi reaction monitoring mode, and the qualitative
analysis of the suspected positive results was carried out by using the enhanced product ion (EPI) scanning mode. Results
The three alkaloids exhibited good linearity (r = 0.997 1) within the concentration range of 0. 5 — 100 pg/L across different
matrices. The detection limits ranged from 0. 05 to 0. 12jwg/L. The average recoveries were 91. 9% —110. 0% , with relative
standard deviations of 1.16% — 9.03% . The EPI scanning function can effectively eliminated false positive results by
confirming suspicious positives. Conclusion  This method is simple, rapid, and accurate for qualitative and quantitative
determination of atropine, hyoscine, and racanisodamine in poisoned samples. It effectively reduces false positives and is
suitable for screening and confirmation of datura alkaloid poisoning.

Keywords: Food poisoning; Ultra performance liquid chromatography — hybrid triple quadrupole linear ion trap — mass

spectrometry (UPLC — QqLIT — MS) ; Datura stramonium L; Datura alkaloids
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fib R FH A5 IRLTE AV A 2 S5 DC e R i, R VRN 1 1 TRORE
iR FH 25 RV R i ST D BCRE 5 L i A B R
RS HESE N LR VCHLRE S o BN 1.0 mg/
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Table 1  Gradient elution program

fif ia] (min ) W A(%) B B(% )
0. 00 90 10
2.00 80 20
6. 00 10 90
10. 00 10 90
10. 10 90 10
15. 00 90 10

L5 Jagdat SRABIZE R B IE R T At
(ESI+), B 7 i 4 500 V, i B2 550°C, LA <.
TSN ORI B O 77 23 900 9 20,0 psi(55.0 psi Al
55.0 psi, BE B WF ] 50 ms, 2R JH 22 S 17t 0 A6 X
(MRM) , B g &I 2.

LR R T B g B T N AR E R T E I
#5000 cps fil A3 3 2 14140, KAk R 100 eV,
i EAE m/z =50 ~ 310, F1453# % 10 000 Da/s, filf fi&
B35 +10 eV,

2 5 R

2.1 ATAFEAARGEE SRR RA W &
RAVALED), Bt 2 1F T S B A5 e Tk, 5
T =AW Be LR SR LA AERR TR 25 T LA
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Table 2 The mass spectrum parameters for multiple reaction monitoring mode

it (R FAE (min) BRI TRIE HRee i HE
B FE 4.79 290. 1 124.1° 31 87 8

290. 1 93.0 38 87 8

290. 1 91.1 49 87 8
R 4.30 304.1 138.2° 24 80 8

304. 1 156. 1 23 80 8

304. 1 102.9 47 80 8
INcE=203 4.13 306. 1 140.1° 34 94 9

306. 1 122.1 44 94 9

306. 1 165.0 35 94 9
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WER A 50% ~70% 5K LR CBREk — & P e 5
BLIE SR, B B8 /)N, I S T S 4R L T 4
Gy, AP AEITREF-2 R 7R 90% DL F L P =54
FR e BE PR, S B it I 5 2R FH SR TR AE S 4 B
Wl 25 b R4 R pH 9. 6 (Y — NaOH 2
MR A R SRR R BRI A
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FERY 23 B RCR S LLE 0.1 % RN 2 mmol /L IR
B O - KIS sl . S5 R 3R B, CI8 #14>
BIRCR ARG 5 A T Amide FEFIZUEEAE | i 28
%€ Dikma Leapsil C18 #£(2.7 wm,2. 1 mm x 150 mm)
YER 3 b B354

SH A A ) O Sl AR A 2R T 45 A T R 23 B K
RANOGEERY | 5 280 5 R FH NG - KAE i sh A,
JEAEMAR TR0 2 mmol /L H RS , [R]I Ry 1 42

A BRAE SBT3 v %) H B AN T A sl AH T s I e Ak
JER 0.1 % R SRR BV, 45 5 o /s ot ik g
TR RIS B RO A AR S SR T Y
3 B AE P md P S Tk LR

2.3 RSk RGBS R &SR T A
Xof I A H R A I B A A R SR T A, 2R
FOMEME FEERETA TSR R, B A
PERE =0 1B T AT PR e o . LAGR B B )
T B 5 -1 = e e, ke 5 b B AR B
AEE W00 28 - = B A s o A YRR R 8 T 5
R £20% Mo PEALSE 45 AR Wi e i 2 50 L3 2,
AL S5 25 fE 2511 MRM a3 (K] LA 1,

2.4 By SRAS PR S AL BRI BC
il bR e R 80 7 A JE AN o R RO TR A
FON TN (%o ) = B it 56 50 375 B o1 2B ) Bl
THE P18 125~ 06 TR AL/ ) Yk 5 24 S o A V5 YA ) 25— e T
L ox 100% , 255 578 = Ak Wi 4 47 A [5) 72 3 0
FEJTAM IR , FE RN AE 55% ~ 80% Z [8] 5 i Tkt
Z A2 N, AR SCHARE it B S5 AN [m] 43 21 il 8 25 Jo D
BeAnifE th 4% , 4R A= P mg s F R AE 90% LA b (L
2 3) , FEATT I bR BT RN, A2

2.5 &M LR MX RSB’ R
1.2 XA S AT A BRI R , DA 45 A W el 1) 1 S T
WA TR R 5 0 07 2 O B 1 o v B ) T AR T 2. AN
(R o 5 ST ) 2 P 1m0 A R A S BR (LA 3 A5 (R R L
1) R (LA 10 55 ) ingk 4 B,

2.6 kDR fels % E EBURW . ME A5
SRS IR SO REAS LT, 2 BE A o i 43 1R e
B2 =AU BE K AT AR I, 3 A AR B Y - 3
FcEH 91.9 % ~110.0 % , MR FRIER 2 K 1. 16
% ~9.03 % (£3). AITFEA R HEMESR
TEPE, BEAE T AR DG AR A K

2.7 EPIBEXMALKLE R H B FE EPL AT X
T ST IRAL , SR 20 2 Rl E (CE) 2 35 eV, filf



PRAR T BT 2 2% 2025 4F4E 52 %5 18 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 18

478

es
2200 FHER
.

1.0 2.0 3.0 4.0 5.0 e.0

2.0 8.0 10.0 1.0 120 13.0 14.0

4.13
\

LT,

1.0e4

=]

430

4.9e4 T
©v
B, 400 REETH
2
o 2-0=¢

2.0e4
]
[[“’1 1.0e4
T o » .

0.0 i 40 5.0 60 7

8.0 5.0 10.0 1.0 12.0 13.0 14.0

2.0 8.0 10.0 1.0 12.0 13.0 14.0

{RB8AY[E)/min

13 FAEYmmii MRM (i &
Fig.1 MRM mass spectra of the three alkaloids

R3 INERUMET RS RE (n =6)
Table 3 Recoveries and presions of the method(n =6)

oy FERR OMEOKT WEGHEE PR AR

i (pg/l) (pg/L) R(%) (%)
BRI+ 1L 7 1.00 1.03+0.06 103.0 5.83
10.0 9.56 £0.52 95.6 5.44
50.0 49.2 1.7 98.4 3.46
JRI 1.00 0.92 £0.02 92.0 2.17
10.0 9.77 £0.16 97.7 1.64
50.0 49.3+1.7 98.6 3.45
ay 1.00 0.96 £0.05 96.0 5.21
10.0 9.61 +0.35 96.1 3.64
50.0 50.1+1.5 102.0 2.99
REFMW M 1.00 1.08 +£0.05 108.0 4.63
10.0 10.04 £0.25 100.4 2.49
50.0 48.6 +1.0 97.2 2.06
PRI 1.00 1.07 £0.02  107.0 1.87
10.0 9.54 £0.18 95.4 1.89
50.0 50.2+1.4 104.0 2.79
=Y 1.00 0.92 £0.02 92.0 2.17
10.0 9.48 +0.11 94.8 1.16
50.0 50.3+1.4 106.0 2.78
R 1.00 0.95+0.03 95.0 3.16
10.0 9.57 £0.42 95.7 4.39
50.0 49.1+0.15 98.2 3.05
JRIK 1.00 1.02+0.05 102.0 4.90
10.0 9.19 £0.83 91.9 9.03
50.0 50.5+1.9 110.0 3.76
ay 1.00 0.93 +0.04 93.0 4.30
10.0 10.18 £0.32  101.8 3.14
50.0 47.0+1.6 94.0 3.40

FERERUIT (0 10eV, a] 15 BB 4f 1 0% 7 3 1 15 B
ARICR 10. Opg/ L =Fh A= Wyt IR b 1P 0T B L
ROEATT IS 3 P AWk i) EPT % 3 YRR Al A

0 HE B S5 R A R [ ) MIRML U (R P I ] S AR
— 25, EPL 3199 141 5 R 7 v o 135 12 DT i J8E i ik 70%
ST LA iz H A8 18] 2 T8 A o 7 R B
MfTE] 4. 29 min HBHREGE T (K 2 - B) , SRR
Bl v MRM i HCRS — Jo 3% P& £ BH 16 1] 4. 30 miin (4]
2 - A) Gk, il A EPL 4, RGETHI L EPL 5k [&]
(2 -D) Shrifr) EPT 5% % 4 (151 2 - C) PLAL
JE 92% , Hiy 1 iT LU ity HoS: 2R B Bl

2.8 FEASAlE SR TSR 2023 AR
ML BERL 2 FER P REREER 9 IHEATEST T 20T,
GURWAES. A TEIEEE PHREMER N 2L,
FA TR 3 SR A i 2 B RSO FI HF45 d EA T 204
LR LN 2 g BB R TR AL i R, OO AR R
FEO (2 5) 5 SRR HE AR — B0 A4
K,V lE IR B AR i R =R A R Y L] 5 2
BE BB S5 R IEAR — B, nJ A KW B N IRR B2
FE 2R M T EU

3 3 i

S B S A BB E S AR B AR R
G2 MR E AN, RES M IR AZ IR S5 5, BHlT M
— BB I 2R G, R A | E R, ]
ST T M R0 DR BT A
PRI ET B B B 5 , = A T TR A R e - i 1 98
O3 T4 By A LT e R ROE R [, PR YRR U R bR
BT IR K — B ], X SRR X T
Bz 5 24 L R 26 TP R H IO AR JHG o T e ) R
45 P SRR R RE S BEA T AG I, 7 e TR T I )R B



PRACTR BT B 27 2025 4757 52 #5518 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 18 - 3407 -

F4 IEEBHC

Table 4 Methodological parameters for three alkaloids in different matrix

fett B AR )7 2 A R BiLR ks
B4 JI(RFE) y=1.19 x10°x +2. 37 x 10° 0.5 - 100 0.999 7 0.015 0. 05
PR y=1.37 x10°x +8. 01 x 10* 0.5 -100 0.997 1 0.015 0.05
(=27 y=1.27 x10°x +1.55 x 10° 0.5-100 0.997 8 0.017 0. 06
AREE IR y=4.61 x10*x +1. 11 x10* 0.5-100 0.998 3 0.017 0.06
PR y=5.49 x10*x +2. 76 x 10* 0.5 - 100 0.999 3 0.018 0.06
Ty y=5.73 x10*x +8.07 x 10° 0.5-100 0.999 4 0.018 0. 06
IV JIIRE) y=9.27 x10*x +8. 05 x 10* 0.5-100 0.997 3 0.030 0.10
PR y=9.99 x10*x +1.21 x 10* 0.5 -100 0.999 8 0. 030 0.10
Ty y=1.02 x10°x +3. 61 x 10* 0.5-100 0.999 8 0. 036 0.12

Vo Vit B A [ AORE A BRVR I LR kg

x10* i x10°
,;4-0 6
) 2
g g
S A - B
- 8
4.0
2.0
20
1.0
0.0d25 20, 301 30 J\.s D W Y IS O S 0.0 M‘;‘“oﬁ ‘. Roenni Bl 43 e oo sahaniand & =
2.0 4.0 6.0 8.0 10.0 12.0 14.0 " 2.0 4.0 6.0 8.0 10.0 12.0 14.0
FREE (min) ‘ {REBAVME (min) .
x107 x107 i
30 2.0
Z 215 .
2.0 ‘
g g: 1
g 10
10 .
05
b P B BTN W0 w2 me om0 Tonon b g % 7 x*i
: 60 80 100 120 140 160 180 200 220 240 260 280 300 : 60 80 100 120 140 160 180 200 220 240 260 280 300
REth (nz) EEt (mz)
T A TR A R ARV 5 B« BE AL PE P IV R 5 C o 7R A5 R HE VA VY EPT S 1 5 D - B0 BH M il 5 R 1 EPT B 14l

2 ARREE RV R BE (LA B P I T R A 72 MRML A EPT BT B i 6 4]

Fig.2 The mass spectra of scopolamine standard solution and a suspected positive serum sample under MRM and EPI modes

RS LPREEANESS

Table 5 The determination results of the real samples

o . . A
e Pk i BT KR LB
1 B A M pe/L KA 1.7 A
2 B AR pe/L 356.8 127.9 17.7
3 B B pg/L A 1.2 R
4 B B IR pe/L 283.1 61.7 14.6
5 B C Ik pe/L A 3.1 EN oA
6 B CIRI pe/L 96.6 17.3 2.4
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7 BEC U E W pe/L 401.8 70.6 11.9

8 it pe/kg 1044. 1 192.6 31.5

9 TYRE pg/ ke 610.2 110. 4 18.9

10 Elreasls mg/kg 121.0 22.5 3.9
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