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Abstract: A liquid chromatography—tandem mass spectrometry (LC—-MS/MS) method was established
for the rapid detection of racanisodamine, atropine and scopolamine in gastric contents, plasma and
urine of patients with Datura stramonium poisoning. The gastric contents, plasma and urine were ex-
tracted with methanol. An C; column was used for the qualitative and quantitative analysis of scopol-
amine, racanisodamine and atropine by matrix-matched curve external standard method in multiple
reaction monitoring (MRM) mode, with 0. 1% formic acid aqueous solution—methanol as the mobile
phase in a gradient elution and electrospray ionization (ESI) with a positive ion source. The results
showed that scopolamine, racanisodamine and atropine exhibited a good linear relationship (r>
0. 999) in the range of mass concentrations from 0. 1 to 10 ng/mL. The limits of detection(LODs) in gas-
tric contents, plasma and urine were 0. 02-0. 05 pg/kg, 0.01-0. 03 ng/mL and 0. 04-0. 05 ng/mlL,
and the limits of quantification (LOQs) were 0. 07-0. 09 pg/kg, 0.03-0. 10 ng/mL and 0. 08—0. 10
ng/ml., respectively. Average recoveries of the three alkaloids at the low, medium and high spiked
concentration levels were 82. 6%—115%, and the relative standard deviations (RSDs ) were 0. 70%—

8. 5%, with intra-batch RSDs were 2. 2%—8. 5% and inter-batch RSDs were 0. 70%-7. 9% (n=6).
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The method is qualitatively accurate, with the detection limit meeting the patient’s poisoning dose,
and it is suitable for the etiological traceability analysis of poisoning events.
Key words: LC-MS/MS; biological samples; racanisodamine; atropine; scopolamine
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SCIEX /A4 7]), Thermo Scientific Multifuge X1R Pro B0 (Z£[E Thermo Fisher 22 5] ) ; Elmasonic P AYAA S
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AIMHE(GS2): 50 Liming 2 MW (MRM)AES, FUib 24k 1.

el (R REES . PR SRIAR RS0 TS R 2

Table 1 MS/MS detection parameters of racanisodamine, atropine and scopolamine

Compound Retention time/min Parent ion(m/z) ~ Product ion(m/z)  Collision energy/eV  Declustering potential/V
Scopolamine (75 R 7%) 2.52 304.0 138.1°, 156.0 27, 22 77, 17
Racanisodamine (7 HE L1 B 2508 ) 2.50 306.3 140.0°, 122.3 35, 42 94, 94
3.00
Atropine (BIFG i) 3.95 290. 0 124.0°, 93.1 33, 45 89, 89

*quantitative ion
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Fig. 2 Effect of ultrasound time on the extraction efficiencies of scopolamine, racanisodamine and atropine
in gastric contents(A), plasma(B) and urine(C)
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Fig. 3 Comparative chromatograms of scopolamine(A ), racanisodamine(B) and atropine(C) standard samples (10 ng/mL)
2.3 ETRMWIE
YRR 147 SRS, 18 157 SRR, FAFRENEREL A PSR



154 SRR AR (hitp://www.fxesxb.com) 9545 %
BRI G IE 4508 U Asll, s o o
AT AR B AR TR ML T | |
BB FE SRR RSO (AR,
JRRAE SR, D7k R = T AN 50
2.4 FTEZWIE .- .
2.4.1 BRMM b7 IEIFREN N . A g;
PR 0 8 e T H b A s 2 |
(ISR AR, 58 T A IR AR (ME) . = * 20 SRS P
L o 2 1 S P RV A M e 2 S
MR AR5, A A ME=[ GRIRERAE LR T
HEAIPRHE IR ) -1 X100 AT L0 MM G 2
FREACIE AR, S IE MR A e = 20 N %0
M ; SRR ARSI R R 2 247
BE(MEIS20%) , o4 BER00 (20% < IMEIS0%) , 3k T | 2
FFON (IMEL > 50%)"7" & 2ml5n, 3R Ymre o £ .
WA . LSRR TR R R R B S . = 7 AN T
e, ARBEIER IR bRIE M ZO AT AT, 2 -
LIS e B S80S A F 4k t
2.4.2 HMXR. RURMEETR WWSRIE -] A¥
BFH, AT O RA I R, BoE = T T 40 P
FVCRL R B8 TR, ¥ “1.57 ebRATE, . B
D E bR e T B R L BSR4 B |
JE BRI R ) AR, LUGRIE SR K R ] A_
FRILS BT 28 . AR 1SO 118434 202018 2 " 3'.0T o 40 50

J7 A R (LOD) AT ICH Q2(R1) ™ A iz th 261 115
E R FR(LOQ) . MF2R, 3FAEYBWAEO. 1~10
ng/mL T LR BE I S (0 ik g A M S R R P, 78
TP RE (DR T 0.999, TEENEY .
ML PR, 3 B AP 8 Y LOD 43 41 >4 0. 02~0. 05

K4 HAEYE 3 RAEY 2 5N IR

AR (1 ng/mlL)

Fig. 4 MRM mass spectrometry chromatograms of three

alkaloids in gastric contents(1 ng/ml.)

wg/kg, 0.01~0. 03 ng/mL Fll 0. 04~0. 05 ng/mL, LOQ 43 %] 4 0.07~0.09 pg/kg. 0.03~0.10 ng/ml. il

0. 08~0. 10 ng/ml.,
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Table 2 Regression equations, correlation coefficients, limits of detection, limits of quantification and

matrix effects of three alkaloids

Sample Compound Regression equation r LOD/(ng'mL™") LOQ/(ng-mL™") ME/%
Plasma Scopolamine Y=437 148X-24 511 0.999 9 0.02 0.09 21
Racanisodamine Y=193 996X-6 434 0.999 1 0.03 0.10 27
Atropine Y=425 749X+20 089 0.999 8 0.01 0.03 -48
Urine Scopolamine Y=280 105X+12 528 0.999 8 0. 05 0.09 =22
Racanisodamine Y=153 117X+7 081 0.999 9 0.04 0.08 27
Atropine Y= 393 847X+27 606 0.9997 0. 04 0.10 =52
Gastric contents Scopolamine Y=292 313X+18 555 0.999 6 0.02 pg/kg 0.07 pg/kg -19
Racanisodamine Y=187297X-4 178 0.9995 0. 05 pg/kg 0. 09 pg/kg =23
Atropine Y=374 063X+20 743 0.999 7 0. 03 pg/kg 0. 07 pg/kg -54

2.4.3 HEWRESERE

FRICE N . SRR 184y, &S0 1 mL 3 FloAS 5] LR BE Y TR
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B RSD ic A tbla R . &3 %, 3RV EMAEILYE . TR E N oG [ eR A 82. 6%~115%,
HEPI RSD 41 2. 2%~8. 5%, HtiE] RSD 47 0. 70%~7. 9%(n=6), J7 iR & BB .
33 3T T 24 [l Wi ZR TR b v 255

Table 3 Average recoveries and relative standard deviations of three alkaloids

Sample Compound Added/(ng-mI™") Average recovery/% Inter-batch RSD/% Intra-batch RSD/%
Plasma Scopolamine 1.2, 7.8, 12 100, 106, 106 7.9, 4.0, 1.4 8.5, 4.8, 2.5
Racanisodamine 1.2, 7.8, 12 104, 101, 113 5.8, 5.3, 3.6 2.3, 2.2, 3.3
Atropine 1.2, 7.8, 12 103, 110, 107 1.3, 1.2, 0.90 7.5, 3.1, 7.9
Urine Scopolamine 1.0, 6.3, 10 98.2, 113, 106 3.0, 1.2, 6.1 3.5, 6.1, 5.9
Racanisodamine 1.0, 6.3, 10 97.5, 102, 103 1.3, 2.6, 2.0 3.5, 4.8, 5.2
Atropine 1.0, 6.3, 10 99.6, 108, 113 2.8, 1.4, 0.70 7.7, 5.0, 3.0
Gastric contents Scopolamine 1.1, 7.1, 11 85.4, 87.2, 96.7 1.1, 1.0, 0.90 7.7, 5.0, 3.0
Raceanisodamine 1.1, 7.1, 11 87.5, 106, 107 2.9, 1.8, 2.9 5.6, 2.6, 2.5
Atropine 1.1, 7.1, 11 82.6, 111, 115 1.8, 0.80, 1.8 4.7, 3.6, 3.6

2.4.4 WREM I gZ=HBENEYM I mLZHIMEAIRE, IAEHEL RS, FTEm AR B
MRS PR LARR, BRIfRE) 10 ng/mLIZEHENEY . MARRURISIIRE, 208E 1, 2. 3, 4. 54,
I 147 PSR UL 5T GRS TR, THEA SRR RSD. 25 RN, 3R
TR N . ISR R P Y RSD 24 2. 3%~8. 9%, TERLIEZRIY 10% LI, 15 3 R H bR (e B N
BYr . MR RAH R E TR R I
2.5 FiEEER

FOBAR 7 12 5 CARGE B AR D REAS v A AN 7 1k, AR ULAR 40 AR DT IR H A 7 ik ) i AL B
SRR AL PR R E R TIREAR, REVEE & SWIAT R — R N s )
JS7 T N A B 7 i o

Fed IRJ7iEE CARE R AEYI RS b ARSI T 5 H AL

Table 4  Comparison of the proposed method with those reported methods for the determination of alkaloids in biological samples

Sample Analytical method Preparation time/min LOQ/(ng-mL™") Reference

Plasma LC-MS/MS >30 1 [14]

Urine GC-MS >10 4 [7]

Gastric contents and urine LC-MS/MS =20 0.5 [10]
Pasma and urine LC-MS/MS <10 0.03~0. 10 This work
Gastric contents LC-MS/MS <10 0.07~0. 09 wg/kg This work

2.6 SEERFEmRINE
SERREGHIL A EMNTT R ERa bR, RS RO 3R E R RN Z R (ng/mL)
SN « ’ Table 5 Detection results of three target substances in
KRR AT T RS CHIET (A K O

case samples(ng/ml.)

E N *%ﬂ'i*ﬂzﬂié’%i’/"ﬁ?ﬂ N ﬁﬁﬁﬁi&}ﬁ?ﬁﬁ%fﬁﬁz ’ }EH %&JK ‘([P Compound Gastric contents ~ Urine Plasma
ﬁrﬁ]J Eﬁ)ﬁﬁ ) , ﬁ}ﬁﬁ 1h E ij%%,ﬁ\ . X 1 . %EF?D:\K{% . Scopolamine 236 pg/kg 47.7 57.3

Raceanisodamine 24.2 pgkg 35.2 8.8
Atropine 69. 6 pg/kg 312 14.4
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