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Application of Fourier transformation-linear ion trap mass spectrometers to forensic
medicine
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The purpose of the project is to develop application methods for identifying and
quantitating various drugs and toxins using a Fourier transformation-linear ion trap mass spectrometer, s
hared in the Faculty. However, under the available LC conditions Oﬁtlmlzed to proteomic analysis, suffici
ent separation and reproducibility were not obtained. We thus purchased a quadrupole-time of flight mass
spectrometer (Q-TOFMS); further experiments were rendered using this (liquid chromatography) LC-Q-TOFMS sy
stem.

Using the LC-Q-TOFMS system, amanitins in urine samples were sufficiently separated; the calibration cur
ves showed good linearity in the range of 1 - 5,000 ng/ml. This system has enabled sensitive detection an
d identification of various synthetic cannabinoids and mifepristone, and their metabolites with high sensi
tivity. We are now constructing a screening system of 53 natural toxins. Hence, LC-Q-TOFMS will be a use
ful tool in analyzing various compounds in forensic toxicology.
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UPLC-MSMS Acquity
UPLC BEH Shield RP18 2.1 x 100 mm
(Waters) -

pH 3
Oasis HLB 3 cc (Waters)

Matrix
Virginiamycin B

() nano-LC
nano-LC
Orbitrap
nano-LC
nano-LC AMR
ParadigmM $4

nano-LC -

retention time

Q-TOFMS
Q-TOFMS

(3)LC-Q-TOFMS
o- B-amanitin
ScherzoSM-C18 (2mm x 150 mm)
0.5ml/min A 5
mM Q B

10%B 1 5 95%

(4)LC-Q-TOFMS

LC Nexera X2 MS
AB Sciex TripleTOF 5600 LC/MS/MS
System LC A 10 mM

-5% MeOH
B 10 mM
MeOH L-column 2 0ODS 1.5%150
mm, 3 um 0 min A
100% 0-15min B 100% (5 min )
300 pl

-95 %

600 pl



40°C
30 wl
LC-Q-TOFMS
5 MAMZ2201
6
Wistar MAM2201
5 mg/kg 2 6 12 24 48
n=3
300 puL 02M
(pH 4.0) 30 pl  p-glucuronidase
/sulfatase H. Pomantia 3000 units
37C 4
20% - 10
mM (pH 5.0)

LC/TOFMS UltiMate

3000(DIONEX Thermo Fisher) microTOF II
(Bruker Daltonics) LC/Q-TOFMS NexeraX2
TripleTOF5600 system

AB Sciex L-column 2 ODS (2.1 x
150 mm, 5 pm, )
LC 10 mM
(pH 5.0)

0.2 mL/min 40 C
ESI

(6) LC-Q-TOFMS

UPLC-MS-MS
Column: Waters ACQUITY UPLC BEH
C18 (1.7um, 2.1x100mm), A

0.1 % HCOOH, B: AcCN, Cone voltage:
33 V, CE: 24 V, precursor ion: 430.4,
product ion: 372 MRM mode
LC-QTOFMS Column:
Imtakt Scherzo SM-C18 (3 um, 2% 100 mm) ,
A: 0.1 % HCOOH, B: AcCN,
A:B = 80:20 3

35:65 1
5:95 2
MS/MS IDA
MS/MS ( MS/MS)
DP 80V, CE: 35+ 15V
100 ul
AcCN -
100 wl
10 pl

7 LC-Q-TOFMS

amanitin muscarine
okadaic acid tetrodotoxin
aconitine atropine
bufalin cinobufagin

aflatoxin B1  aflatoxin G1 53
100 puL
TripleTOF5600
LC Nexera X2
L-column ODS 1.5%150
mm, 5 pm
A 10mM 5%
B 10mM
95% 2

100% A - 100% B
15 -100%B 5
0.1 mL/min
40

(1)UPLC-MS-MS
(o-amanitin  B-amanitin phalloidin) 5

1 1.5 0.5ng/ml

o-amanitin -amanitn
Matrix
matrix
1.5 3
matrix

(2) LC-Q-TOFMS

oa-amanitin -~ 3.7min B-amanitin  4.5min
1 ng/ml
1-5,000 ng/ml
Accuracy n=3
Accuracy
+20% =0.993 ,
CV  10%
85-102
(3) LC-Q-TOFMS
LC-Q-TOFMS
AM-1220 AM-2232
MAM-2201



1.3~2.1
3-naphthoylindole 3-(4-methyl-
naphthoyl)indole
AM-1220
AM-1220 AM-2232
N -
3-naphthoylindole MAM-2201 N-
3-(4-methyl-
naphthoyl)indole
N -
(4) MAM2201
MAM2201 N -
3-(4-methyl-1-naphthoyl)indole
LC-Q-TOFMS
MAM2201

M1 MAM2201
M2 MAM2201
MAM2201 M2
3-(4-methyl-1-naphthoyl)indole

Ml

M2
LC-TOFMS

(5) LC-Q-TOFMS

UPLC-MS-MS MRM mode RT
2.28 min m/z 372
MS-MS mode
LC-QTOFMS RT 5.22 min m'z
430.2739 Cy9H35NO,
- 0.4 ppm
m/z 416.2587
RT 4.86 min C28H33N02
0.7 ppm
6 LC-Q-TOFMS
20

picrotin

oleandrin digitoxin a-solanine o-chaconine
dioscin  digitoxin

LC-Q-TOFMS

Orbitrap

LC-Q-TOFMS

LC-Q-TOFMS

nano-LC-Orbitrap

nano-LC

LC
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