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i E. BM #3—# QuEChERS %4 &4 & 20& 48 &,4%— % B& i 3% 2% (ultra—high performance liquid chro-
matography—tandem mass spectrometry , UPLC-MS/MS) B ik iif & Fotr B AR s i 7 3 7 & M K AT 4G AY B E4)
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100.0.2~100 ng/mL 56 B 1 LA RAFaG & X R, 4855 2 4039 K T 0.99, 4 $ FR 4 0.1~0.2 ng/mL, Bl & 56
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Abstract: Objective To establish a method combining QuEChERS and ultra—high liquid chromatogra-
phy—tandem mass spectrometry (UPLC-MS/MS) for rapid screening and testing of three types of new
psychoactive tryptamines in human blood: 5-MeO-DALT, 5-MeO-MiPT and 5-MeO-DiPT. Methods
The effects of the type of extractant, the type and dosage of salting—out agent, and the dosage of ad-
sorbent on the test results of the three tryptamines were investigated. Blood samples were processed
by QuEChERS method and then determined by UPLC-MS/MS. Results The linear relationships of 5-
MeO-DALT, 5-MeO-MiPT and 5-MeO-DiPT in human blood were good in the range of 0.5-100,
0.5-100 and 0.2-100 ng/mL, respectively, with their coefficients higher than 0.99. The limits of detec-
tion (LODs) were 0.1-0.2 ng/mg. The recoveries ranged from 84.86% to 94.57%. Intra—day and inter—
day precisions were good. Conclusion The method is simple, rapid, easy to operate and has a high re-
covery. It is suitable for the qualitative and quantitative study of tryptamines in blood and can provide
the reference for public security organs to deal with related cases.
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Fig. 1 Basic structure of tryptamines
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() R GF 0 B 5 B SELAE" M QUEChERS 45 4 UPLC-
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B R OB W R ({23 46, 3€ [E Thermo
Fisher Scientific /A F] ) , JTo K &AL EH . TC K B BR 40 ( 43
Brali, v [ B 25 S A BR R, Cos W BRI (5 [ Agi-
lent AF]) o

B 1 i : 5-MeO—-DALT (£ 5 >98% ) W {1 ¥ %
we MO LB A RS T, 5-MeO-MiPT (41 5 >98% ) |
5-MeO-DiPT (4l £ >98% ) W [ 5% & Cayman /A ] , 3 Ff
RGBSR i TN
1.2 BRI R A BC &l

T Y £ Y < 4 J31) 1 R LGS it 5-MeO-DALT
5-MeO-MiPT Fi1 5-MeO-DiPT #5 #E i , F B 75 i O
P il A 1 mg/mL A9 B HE A% A TR, T—18 CR IR AR AT

TR G TR VL < A1 BB YROAR 43 ) W BB s 1 fit
A W, FH Y T A RS O T 8 1 pg/mL 1 TR 5 AR HE TR
W, T-18 CF IR AT
1.3 HmarabiE

B2 0.5 mL Ifil & FF 5 B T 15 mL B0 & L i A
1 mL Zfif i e 9% ¥ $2 B 10 min, 1A 20 mg S5 46 &1 il
30 mg 7 2 4 788 BE TR 59 30 s, 1l FH v o V8 v B 0 L
PL 18 000X g 5 .0> 10 min, B L35 ¥ | mL B T 3 .04
A 10 mg Cos MR B 500 3647 4046, 48 3% 15 min J5 LA
18 000%g £ > 10 min, Y & W i 0.22 pum A HLAE J5
HEFERGI
1.4 A%

{0 3% 4 ACQUITY UPLC HSS T, 4 (100 mmX
2.1 mm, 1.8 pm; € [& Waters A A ) o Ji st A b &
0.1% H' 2 19 10 mmol/L HY R B /K 5V, i sh A B A
Pt , o BE VR AL 7 min. PEMERR P LR 7 kAT 0~
1.0 min,5% B;1.0~1.1 min,5%~20% B;1.1~3.0 min,
20%~70% B;3.0~4.0 min, 70%~95% B;4.0~6.0 min,
95% B;6.0~6.1 min, 95%~5% B;6.1~7.0 min,5% B.
ik 0.3 mL/min, A3 35 °C, #FAE 5 pl.

1.5 Rig&H

K FH H W5 55 55 5 (electrospray ionization , ESI)
1R, 2 RO I (multiple reaction monitoring,
MRM ) ; B 7 J5 i 550 °C, 15§55 1 1K 5000 V, A5 <
J£73(CUR) 20 psi, Z5 161 (GS1) 40 psi, 4 Bhfin
A EF1(GS2) 50psis
1.6 FAEFWIE

XTI A T VA R S R L L LOD L B
(limit of quantitation, LOQ) | [\ #& | J& J57 25 1 MK
B RE AT B BRI IE

R I3 0 R FAS R A AR B S I e IR
L33 7 kAT R AL B, 76 1.4 797 €3 Z5 1 0 1.5 97
TS AT AT L 53 BUAS IO o 3 b (L i 2R
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SRR AE &, 4 AR Oy A B S HERE AR AT, L R A
0968 5 55 PR U ) X ST 6 2 R R T

R Fl \LOD \LOQ : HUid & 1Y 5-MeO-DALT .
5-MeO-MiPT #1 5-MeO-DiPT 1& & br i 175 W , fd 1]
HH 3 A B 22 500,100 .50, 10 A1 5 ng/mL, 43 1] [f1]
0.5 mL 75 [ I T8 A AT S b R AS [R) 5o R A TR
B bR HEV R, il £ BB 3 R £ e Sy o 0 vk B 430
9100,50.20,10.5.2,1.0.5.0.2 F10.1 ng/mL ) Ifil
FEdh o R RO S5 R AT T A 34, 4 HEUBT £ vk
JEE AT 3840 25 B9 T3 HE 57 A | 1 Tk ke B P-4 7 A
3 WOF AR I I & 25 5 . DA3 RO B 259 i
0 0 T R () XoF S 9 V5 R 1) IO o R (o) R AT 4R
PE L, I 2 52 1M v b 3 (0 fiie 28 i I o A R Oy
0.1.0.2 1 0.5 ng/mL It} {1 {5 Mg 1L (S/N) , B S/N>3 2l
LOD .S/N>10 Jy LOQ"™,

[l g 238 e J5 28007 VRS %5 B < 430 B 0.5.5..50
H1500 ng/mL 4 J5t & ¥ JE (1) 5-MeO-DALT . 5-MeO-
MiPT F1 5-MeO-DiPT IR G AR HEVE W o 1 e 6 AN R B8
L R 5 .50 F1 500 ng/mlL 4 i A5 bR HE 7 TR
100 wL, A o7 2 W B P47 1 4% 3 40 A AR T,
P43 A M 0.5 mL 25 [ I, ] 45 1 B 3 ol £ i 28
Wy I o HE 9 R 4 ) A 1,10 A1 100 ng/mlL A9 I IRE &y
PR 139 5 sk AT R AR B . B9 AN A A
0.5 mL %5 [ L3, F A 0.9 mL 2 37 18 1.3 45 )5
AT RTAL B AR S AR S 0 R S A
5.50 #1500 ng/mL iR 5 bR W 100 WL, B 57 & ik
BEPAT 28 3 AL RE B VR 0.22 pm A HLIR S
BT OERE P A AG . K LA L RE i R 0.5 .5 AN
50 ng/mL B VS TRORE i 43 500 TR AS DN, T A5 445 S e R
PATR 23 QAT A1 0523 AR S 00 1 158

[ R (% )=(A/B)%100% , (1)
RN (%)=(B/C)*100%, (2)

Horp A 7R 25 W P AR & br 1 TS %
RT3 795 J ik Ak FEAG N A5 2 A e TE AR, B ROR A
LY 2E A7 AR 3 S 0 A TR A5 s o T TR i BB AR A )
15 2 i T AR, C 3R 3 B0 B2 ) IR & A ME T TR
G 000 A5 3] f i T

Fie R E R Oy 10k ) A5 R () JB 2 VA R A B 18 R O
AT HTAL PR 7 1 d P rp (B 3 AN R % B T et
3R AT A ST 1S Y B S A A TR 8 i
i1 % 5-MeO-DALT ,5-MeO-MiPT F1 5-MeO-DiPT
04 T AR A AH XF B v A 22 (relative standard deviation,
RSD) 15 2 H PUKE % BE s 4% LR AR ik, #2423 d
45 5-MeO-DALT ., 5-MeO-MiPT #1 5-MeO-DiPT i
U T AR, FF 5 L RSD #5331 H [R]AS %5 % .
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AT B ERR LA T T e A 5 R Ak T A4S
FXF LR R MR e . DL 3 Fh ) A9 IR A b
HEVE W (20 ng/mL) AAEAS SR FHBF 8 E R 3 00 A7 T i
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Fig. 2 Chemical structures of 3 types of tryptamines

%1 5-MeO-DALT.5-MeO-MiPT #15-MeO-DiPT K i 5 #1541
Tab. 1 Mass spectrographic analysis parameters of 5-MeO-DALT, 5-MeO-MiPT and 5-MeO-DiPT

B Ar s £~ % B 8] /min & T (mlz) T & F (m/z) A RE 2 /eV XA E/eV
5-MeO-DALT 4.32 271.2 110.2" 20 54
174.2 20 65
5-MeO-MiPT 3.95 247.5 86.3" 21 63
174.3 24 63
5-MeO-DiPT 4.11 275.5 114.2" 22 62
174.3 26 62

EDARFH T,

22 wEIEFEFNMRL

ARSI LT A R 20 AR X 3 £ e S 1 I
IEBOR . WA AG 0.1% P B KEW & 0.1%H
12 1 5% 2. )1 19 20 mmol/L 2. TR #e K Vs W LA K 5 0.1%
HI 2 19 10 mmol/L F R B K %5 W 3 i, i sl AH B A LI
FIFEE2 R, 55 WoR - i sl AH Al 0.19% W R /K %
TR, LB AH B IC IR e B MIR D, 3 Folr €2 1 25 Jo 1) W T
Pyt 2% WO IR G 3850 B S 5 it sh A A {7 0.19% H
12 F11 5% 2. W 149 20 mmol/L 2. B2 i /K %5 Wi , B AH Ay
oy, 2 G I, 5-MeO-MiPT AU TE 5 25 | H.3 Fh a2
W5t ) 53 B RCR AN W s AR AT 0.19% IR 1
10 mmol/L F R B /K 5 W , Ui sl AH B 2y FH B i, 3 i 45
Fie 2 ) S I T Bt o e 26 AR SEBS R 0.1% H
P2 19 10 mmol/L H iR £ /K ¥ W AE R i sl A A, W AR
FH B, 5-MeO-DALT .5-MeO-MiPT Fl1 5-MeO-
DiPT 7E [ 5 € & 4 2 ng/mL I A4 €535 [ UL 1A 3.
2.3 ErRbE A ERNEAL
2.3.1 FERAFF £ et

ARSLGHZEL T L MG Vs Vow=1:1 Vi Vop=

1:2 Vi Veg=1:3 Vg Vet V=111 6 F AL EUH
X IR R 3 R €0 JHe S W o A B IBOSOCR L S5 R LI 4.
FH P 4 T 25 8 A 2R GR35 )1 2 00 T 1Y
PEHUS R B, RN Vit Vit V=110 1,124 H
s DL K BB 5 28 B TR 5 T WA D A€ RG] I, 3 A
I 2 W) ot A 32 RO B 2%, TN I, AR S 30 e 9 O
VR B LA IBUH)

400 000+
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Q{ |
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0 2 4 6 8
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Fig. 3 Chromatogram of 5-MeO-DALT, 5-MeO-DiPT and
5-MeO-MIPT (mass concentration of 2ng/mL)
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Fig. 4 Extracting effects of 3 types of tryptamines
based on different extractants
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TIE I B R ER AT B AR e S R AT T B AL
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Fig. 5 Extracting effects of 3 types of tryptamines

based on different salting-out agents
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SRR A R BRSO A i Ak 3 R v ) R AT
S, TR) S 25 88 1 G A BN R BRL IR 9 33X T A R AT 7 1
XT3 b W) R AR g . L R OF
43 5 FR HL 10,20 .30 .40, 50 mg B4 5 Fh 5 fin A 1L
PEAT J5 SR A B I AR ARG I, 25 R 0, 24 Ak Al AR
i 40 4 F R 43 S0 AE 20 mg 1T 30 mg BF 3 €21 i 2 49 Jt
14 £ BB AR B g, DR U A S 36 16 B 20 mg G201 AN
30 mg B R G 1 by il Ak B 3k A v AR e AR SR A 791
2.3.3 R A #4EAL

LR AE A — T 25 5 & 2% ARG B, EL T 5 2% o 2 %t
AR B i BCRIAGE I H7 Ae — R B 52 0], PR £ i A 2
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b R TP R I i ) W BRF SR X6 I ARG B ) 2% B
HEATUR BEAL , DAHERR AR OC T, 32 55 B AR 5 i) 1] i
Ry CoslE R — Pl UL I B 590, s KA FH 5, Xl
e 1 20 53 W IR T, B 8054 268 R ot Y %) i T
FEZR B, R AR S B Cos R B R 5] B X6 Cos 1
BRI A S AT T A S A AL M S S B 45 R DL ET 6.

H1 &6 R, Cos W B 590 149 FH 2 % F 5-MeO-DiPT
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P2 HUARICR S W AR R H /N o Bl A Cos W 700 P 4t 1 34
T, 3 €21 i 25 ) I 1) i R AR B S T i R B AR
(ka3 IR 7E 10 mg Ak Bl o X AT B il Tl
PR 2 B 700 7 2 o 2% 5 A Ti) st o L A 4 B 7 i T —
R P IR 2 T R ORI R R PR AR S B v R
10 mg 1E A S5 15 Wz B 590 HH 42
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Fig. 6 Extracting effects of 3 types of tryptamines
based on different content of adsorbent
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Fig. 7 MRM chromatograms of 3 types of tryptamines
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3 €0 e S W ) S Pk T B R O R . LOD
LOQ N 2 s o 45 R 3RWT, 3 €4, J1ie 25 W) o 76 A i
) £ 1 3 T D Pk R AF L A 6 R (1) >0.999 0, 1% 7
I R RN 2 Y TR BB A8 i L VR BB A R K 5
15 2L
2.4.3 el R KR EOS Fe ks 5F R

7R 3R e 2 Wy o 4 [ 54 R S5 R0
W23, HHER3ATAL 3PP Y A L AR AL R
T B [0 R 15 84.86% ~94.57% , 1k [ 4% ¥ 15 87.50% ~
99.60% , Ik W 7E 1% 52 56 25 1 18] e 3 A vy HL 366 Joit xof
TS 4 AR AN TR PR % R R H JR)RG %
FERAT AR T A AL T8 R B AR | AR W L A
R
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DL L A B R 45 SR T HT, QUEChERS wif4b B
5 5 A IR L e ) I ) R 6 T LA R A R AR
B 3FM R EY LOD A 0.1~0.2 ng/mL, £ %t T H 45
PRI (452 /N, BISCR I 7E 80% LA I o 5 IR AR
I [ AH A€ ORI E 2 1195 48 B, QuEChERS B J5
e peEE | [ B /0N 700 S 5 0] 7 ol P 49 249 AR 19 ()
i KRR B Ml A T X AR A2 . 53 4k, QUEChERS
J5 A A B R g LT R B R R B v R
BT 700 A 1 2 25 B A AR TP 38 20 KA L 24 B AR
T 2 b 2 B 2 A TR v T R A R %) A7 P 2 2 B 5 I
rh Y I BT RO SS SE TE T , $2 m H bR A A R
JEPY X W B AT AE 8 15 QuEChERS 45 H:Ath i 4b BE 5
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Tab. 2 The linear equation, correlation coefficient, LOD and LOQ of 3 types of tryptamines

B 4749 LA/ (ng-mL™) IERERE % %% (r)  LOD/(ng-mL"') LOQ/(ng-mL™)
5-MeO-DALT 0.5~100 y=6139.4x+223.45 0.9999 0.2 0.5
5-MeO-MiPT 0.5~100 y=—4760.6 x+1 166.2 0.9997 0.2 0.5
5-MeO-DiPT 0.2~100 y=—13769x-6051.1 0.9996 0.1 0.2
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Tab. 3 The recovery rate, matrix effect and precision of 5-MeO-DALT, 5-MeO-MiPT and 5-MeO-DiPT

e
s RERE(geml’)  mEEG RJRRE i
5-MeO-DALT 0.5 93.85 97.01 4.07 4.24
5 85.00 93.97 2.19 2.54
50 88.44 87.50 1.26 3.59
5-MeO-MiPT 0.5 92.69 96.17 4.11 2.95
5 94.36 99.60 0.34 2.86
50 86.95 88.65 3.14 0.41
5-MeO-DiPT 0.5 88.65 95.10 5.78 6.47
5 84.86 90.24 1.32 7.50
50 94.57 88.36 5.80 4.05
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Bz o Gk 5, % wb 52 5 1 LR il vh il SE A7 A 5
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TR AN R N L YR € P 2 T A ) B A
Ji L REE I T I PR A

FI i N Ah 5T 3 (0 Jii 26 40 J5T 4 BH 1 52 401 41

) IV FN PR R R AT T R 50, L A b S AN I 25
Horb 43 45 5-MeO-MiPT , 75 i W A R W 9 5 i
W 43 ) A9 0.16 11 3.38 we/mL. WILSON %594 i 1
1423 % AN T IR & F 5-MeO-DiPT 1) ik % 5
F2 3230 7 FOAS I B 22 461, 7E H IR 25 4 he BRI i R
PRV 3 AT A 8335 - BT 1% 56 A D, 45 2R R, 5-
MeO-DiPT (1) 5 f& ¥ B 43 51 & 0.14 1 1.6 pg/mL., A<
RN G SR TR %W B I 259 2 Bk
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Fig. 8 Chromatogram of the blood sample involved

in the case tested by the method of this study
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