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OE. RN A AR 3 - B B (on-line SPE/LC-MS/MS) [a] B 8 /K w71 - i KRR A
16 PP AP0 34T T i o BL40 mL /K FERCL I A% 20% ) B KWL, N CTR 5 bR Jo R F SR D SR & 4
(PTFE) VGBS . B 1 500 L difAE, 28 5EK-Bi/K P (HLB) [ AH AT (30 mmx2. 1 mm, 20 pm)#bAl
B, R CAHEFE(100 mmx2. 1 mm, 1.9 wm), L1 mmol/L B EREKIFHAIHEE-Z B EREL 1 1 1) Mk
BAHBEATRRAE A 55, T 55 vl B YR IE B T U S R B S I (MR M) A=A, bRik e & . 255380, 87
Tl H PRI AE 1~200 ng/LYEE N X R AF, MR REIIRT 0.990, E& FIRK0.03~0. 73 ng/L, LLEK
K MK ARG KIS, 2. 75, 150 ng/L JIAR/AKF T, BRN-CL-Z H B2, 2- “HREP L) -5
W3- B IR N- (1-50E -3, 3- I H - 14T -2- 08 ) - 1-(4- T 1R - 1 H-1 |- 3- FE e 2 Ry o oh, HeAx 85 b H
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Determination of Synthetic Cannabinoids and Metabolites in Water
by On-line Solid Phase Extraction/Liquid Chromatography—Tandem
Mass Spectrometry
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Abstract: In this study, an analytical method was established for simultaneous determination of 71
synthetic cannabinoids and 16 metabolites in water by on-line solid phase extraction/liquid chromatog-
raphy—tandem mass spectrometry (on-line SPE/LC—MS/MS). Through the optimization of instrument
analysis and sample preparation, the best experimental conditions were obtained. 10 mlL methanol
was added into 40 mL water to prepare a solution containing 20%(by volume) methanol. After adding
ammonium acetate and internal standards, the solution was filtered through a PTFE filter. 1 500 p.L of
the filtered solution was injected into the HLB SPE columns (30 mmx2. 1 mm, 20 pum) for purifica-
tion and enrichment. The analytes were separated by using a C,, chromatographic column (100 mmx
2.1mm, 1.9 pm), with 1 mmol/l. ammonium formate aqueous solution and methanol—acetonitrile
(1 : 1) as the mobile phase for elution. The detection was carried out with electrospray ion source in
positive ion mode under multiple reaction monitoring mode(MRM ), and quantified with internal stan-
dard method. The results showed that in the linear range of 1-200 ng/L., the linear correlation coeffi-
cients of 87 target analytes were all greater than 0. 990, and the limits of quantification were 0. 03—
0. 73 ng/L. Except of SC-0862 and ADB-BUTINACA N-butanoic acid metabolite, the recoveries of
85 target analytes ranged from 60. 4% to 130% at the three spiked levels of 2, 75, 150 ng/L., while
the relative standard deviations (RSDs, n=6) were between 0. 20% and 9. 8% in tap water, surface
water and waste water. The method is simple, rapid, and could meet the requirements for the quanti-

tative analysis of 85 synthetic cannabinoids and related metabolites in water samples.
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TORE A48 HR BB BT 2 (LC-MS/MS) MV B A e 1 R BB RE £, Ty LA . T fiTAEqb
ACFR, T RE AR | AR R AR PR A S, HAE S IRORRR 3R 280 SR I 7 1w 4 52 -
PN T K A R R S B AR BEARAIR, Uk ng- LRI, WOHE T RHRE 2 A T [T AH A5 1L
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MR, M HAEWS LSS 2 i AR, 2R, TR R . SWiaR oy m R AR R R
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1.1 Us5iKF

AOE-LC-MS/MS-8060NX 7EZ& il AH AL B/ T R 55 55 W AH £ bl — e i 56 A ( H AR S 20 w) ) 5 Milli-
Q Reference #82f 7K % H %3 (£ 18 Millipore 23 7)) 5 KQ-500E AP IE Ve (RIS ESHR AT
SI-0246 i fiEiR & 5 (3£ Scientific Industries 7)) . HEE ., . SWNEE. HE. FREMNCBRE (6
iha), ¥ B 3 Thermo Fisher 2 1), & i KRR E S HARE Y . SR N AR 34908 T H i AR
A
1.2 BRAEIEARHS

TRAPRE TARR . 20 BB HL 1. 0 mg-mL™ I & BRRR 3 S AH S AR 3 87 Fh st — bRt Vs ik
FHHBERCH % 250 pe- LIRS PRIEME ST, HE, T0~4 CHRTE. MHBE—E BITR AR
U, FHH A R AN ) T (2 R B ) T A i AR

ICRNPR TARE : 53 A5 H 1. 0 mg-mL™" 1) 2-[ 1-(5-U%HE ) - TH-g W3- FH R0 ]-3, 3-HIJ
TR HER-D,(5F-MDMB-PICA-D;) . 2-[1-(5-%0)%FE ) -1H-Mg Wg-3-FH Bk 2 2k 1-3, 3-HI FE T ER-D, (SF-
MDMB-PICA X4 7-D,) Fl N-(1- Gz W8 36 ) - 1- ) FE 05 w-3- F Bk -D, (APINACA-D,) bRifEIA ,  H HI S
FRERE 25 wg- L MObREEN AR TAREW, 24, T 0~4 CTFIRTF.
1.3 H@mEEMRE

1 PSRN 24 h IR A /KFES00 mL, F-20 CHAF TR ERGAE, MEHINTEZEI T BRME.
1.4 HmETAIE

RI40 mLAKFET OB, AR 10 mL HFERT 500 L 5T & 53508 30% 0 S TRERE L, Wi
PR30 50 MIN 100 WL T2 EE 4 25 g L IR AR TARIE W, Wi 30 s. #% LaRIEWGE 0. 22
pm YR, REHEERE T
1.5 MEFHZE
1.5.1 On-line SPE &M (eI AT AT R 515 WU 0 0% - BT i B P AL A PARZEZE Oasis HLB [
FHAEH: (30 mmx2. 1 mm, 20 pm) ZPIANFE . Hrp, AR TR (A£58) H TTEZLRAHAR, Sk T
F(AHE) TS . ££0~2. 8 min N, ZEEFAHAENCEIY TCHEVE R TR RN EE —RAE
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R AR, SR ERERIE 4 162, 8 minJ5, TBEYHRE SN, fERIE 4
TE 55— AR AH A HOH: B i) B PR Belil 2 0T, SERiRe s BEmiA o> 5, el 22 = s A U 2 5 —
HRAELR I AH 2B AT A T AL B A . TRBIAH A k2l , Jizhad B b H RS- - 5 PR W (R L 1
1:1), #FEEM1500 uL, BEEEFERS: 0~0.01 min, 100% A, 0.50 mL/min; 0.01~3.0 min, 100% A,
3.0 mL/min; 3.0~7.0min, 0% A, 3.0 mL/min; 7.0~13.4 min, 100% A, 3.0 mL/min; 13.4~20. 0 min,
100% A, 0.50 mL/min; YIIEETE): 2.8 min.
1.5.2 @iEEMH  C, AIEHE(100 mmx2. 1 mm, 1.9 um); FEiRA40 °C; FEHAH A 4 1 mmol/L HI R %R
KW, EAE B B EE- g (RFREL 1 0 1), JEEA 0. 40 mL/min, BREEFEJF: 0~2.4 min, 55% B;
2.4~11.2 min, 55%~85%B; 11.2~16.7 min, 85%~100% B; 16.7~18.7 min, 100% B; 18.7~19. 0 min,
100%~55% B; 19.0~20. 0 min, 55% B,
1.5.3 FUEEMHF WHIZEHREIEESD: E& PG W RN (MRM) ; S
3 L/min; TS 10 L/min; JIPVS: 10 L/min; RS 350 °C; #OHE: 1kV,
2 #R5itE
2.1 BRIEEGHMK

TE m/z 2k 95~450 JE I PN [ LUE 2 07 2 Qe T B 44l 3RV EF T iae i i 5y
FEFIM+H ] 5[ M-H ] W, KRG UAR B0 S AR B - AT 3 R o b, st
TETFEAERSEWTE T @i bniiEE RS20, WML S RRHER R & X ROR R
Bl , AR R A A 1,

#1 8TRHARH TGE 25
Table 1 ~MS parameters for the 87 target analytes

. Retention Parent ion 5 Collision
No. Compound English acronym . . Product ion(m/z)
time/min  (m/z) energy/eV
3-FHE-2-[1-(4-360 T ) me-3- I ik ) THR PR 4F-MMB-BUTINACA 7.99 350.4  145.17219.0/177.1 39/24/33
2 2-(1-(4-F T ) -1H-Mg|wp-3- B BESH 3L ) -3, 3- B! 4F-MDMB-BUTINACA bu-  4.95 350.5 145.17219.0/177.1 41/22/33
TR tanoic acid metabolite
3 N-(I-ZHBEE-2, 2-ZHISEPRIE)-N5|me-3- HH ki SC-0862 4.71 275.3 145.07/117. 1 30/40
4 N-(1-EH BEIE-2- H L 38 ) -1-(4-F L T 3) 4CN-AB-BUTINACA 4.95 342.4 226.1°/145. 1 26/43
|- 3- B e
5 N-(1-53-3, 3-HI L1580 T-2-3)-1- ADB-BUTINACA N-buta-  4.40 361.2  231.07145.0/213.0 26/40/32
(4-THE)-1H-Mg| -3 ik e noic acid metabolite
6 N-( - H B -2- L 36 ) -1- (490 T 56) 4F-AB-BUTINACA 5.69 335.1 219.17145.1/177.0 24/41/35
15| -3 P P e
703, 3-THED[1-(4-M-1-5) - 1H-I5 e -3- B Bt MDMB-4en-PINACA buta- 5. 84 344.5 145.17/213.0 37/21
WL 1 TR noic acid metabolite
8 3, 3-HIRE-2-(1H-MWE-3-FHEEIE ) TR HY A5 - 6.05 289.3 144.07/116. 1 19/44
9 N-(1-Z P I -2- F L L) - 1-(5- 30U 3% ) 5F-ABICA 6.06 348.2  232.17331.2/144.0 21/10/39
55| W3- P g e
10 N-(1-Z H B E-2- FH R 366 ) - 1-(5-30% %) 5F-AB-PINACA 6.27 349.2  233.17304.2/213.1 24/16/32
H5 -3 P e
11 N-(1-5005-3, 3-Z“HIR- 1R T -2-98)-1-(5- )2 - 6.26 388.5 258.17/115.0 21/31
R ) - L H-P5] W -3- Y ke
123, 3-ZHIE-2-(1H-Mlme-3-F a0 T IR HY ik - 6.36 290. 4 145.17117.0 29/46
13 3, 3-HIR2-[1-(4-THZ)M5|WE-3-FBEE L ]| 4F-MDMB-BUTICA N-(4-  6.33 361.5 144.17/216.0/116. 1 34/17/55
TERH IR hydroxybutyl) metabolite
14 N-(1-Z 3 -3- 3L 1- AR T -2-58 ) -1- AB-FUBICA 6.52 368.2  252.17109.1/351.2 19/40/10
(4-52E ) - 1 H-Ng| W3- I
15 [ 1-(5-GR0% 38 ) - TH-g W3- 356 ] (g -3-3% ) 5-Fluoropentyl-3-py ridi- 6.79 311.3 232.07/223. 1 31/26
G noylindole

16 N-(1-Gz WU gERE ) -1-(4- T 2 ) gl 3- H Bk fe 4F-ABUTINACA N-butano- 6. 36 382.5 135.0/107.1/315.2 20/41/11

ic acid metabolite

17 3, 3-THRD-[6- - 1-(5-FURIL) 5F-MDMB-PICA metabolite 6. 67 393.5 248.07160.1/132.1 20/38/53
Ng|Wk-3-H B S ] T TR HH 9
18 N-(I-ZUHIEEIE-2, 2-ZHIBEPS3E)-1-(5-3UK ) 5F-ADBICA 6. 89 362.2  232.17/345.2/144.0 23/11/41

Mg Wk -3- HH P %
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No. Compound English acronym R.etentlf)n Parent ion Product ion(m/z) o
time/min (m/z) energy/eV
19 N-(1-Z R IE-2- FH R P 36 - 1- (4- i 2k ) AB-4en-PICA 6.74 328.4  212.17144.0/158. 1 19/36/32
5| W3- EH [ e
20 2-(1-(4-5 T 55)- 1 H-I5|We-3-FE R ) -3, 3-—H! 4F-MDMB-BUTICA butano- 6. 01 349.5 144.07/218.1/116.0 38/17/55
TR ic acid metabolite
21 N-(1-Z H BEIE-2- B P 3% ) - 1- (4- 30 5%) AB-FUBINACA 6.75 369.2  324.17109.0/253. 1 16/44/24
Hg -3 Y Pk e
22 3, 3-THIEE-2-[1-(5- Rl ilwe-3-HIfE L | SF-MDMB-PICA metabo- 6.91 375.5 144.0/230.1/116.0 34/19/53
TR H g lite2
23 N-(1-23-3, 3-THZE- 158 T-2-5)-1-(5-5U%, 5F-ADB-PINACA 7.15 363.2 318.27/177. 1 16/36
3 ) T H-M3 [ -3- F e
24 N-(1-ZFE-3-H -1 R T 2- 38 ) -1-(5- &k 5CI-AB-PINACA 7.26 365.2 213.07/249. 1 33/25
F) -1H-5] e -3- H B fig
25 2-[1-(5-0RHE) - 1H-MgWE-3-H Bk KL |-3, 3-  5F-MDMB-PICA metabo- 5.28 363.5 144.17116.0/232.1 39/53/19
THRTR lite7
26 1-(5-F0RIE) - 1H-MEEIF (2, 3-b] 5F-QUP7AIC 8.40 378.2 233.17145.0/117.1 20/39/55
NPk -3- FH R - 8- Rk i
27 1-(S5-5UEE) - TH-EE [ 2, 3-b nfbiE-3-HI R 5F-BTP7AIC 7.89 368.2 233.17/145. 1 16/34
(IH-ZEF[d ][ 1-3] =me-1-55) fig
28 N-(1-838-3, 3-HIAL- 148 T -2-38)-1- ADB-FUBICA 7.33 382.2 252.1%/109. 0 22/42
(4-50F 5L ) - 1 H-I5| k-3 FH i
29 3, 3-THIFE-2-[1-(4-FE T L) mgwg-3-FfkE(3E ] 4CN-MDMB-BUTINACA 7. 60 371.2 226.17/145.0 28/44
TR H g
30 N-(1-Z(3-3, 3-ZTHIL- 1A T 2-38)-1-3F ADB-BINACA 7.63 365.2  235.17/320.2/348.2 25/15/10
F -1 H-Wg -3 ik fie
31 3, 3-HIRE2-[ 1-(5-5U% L) - 1H-MEE FF[ 2, 3-b] 5F-MDMB-P7AICA 7.62 378.2  318.17/298.0/206. 1 29/32/37
NP -3-F IR 25 ] T 1 HH
32 N-(I-EHEEE-2, 2- HIREPTHEL)-1-(4-50550) ADB-FUBINACA 7.65 383.2 253.17/338.2 26/16
H5 -3 Y P e
33 1-(5-FU% 2L ) -N-(2-ZE Py -2- 58 ) - 1H- 5F-CUMYL-P7AICA 7.88 368.2  174.17/230.1/348.2 32/24/23
Mg [2, 3-b INHERE-3- B [k
34 N-(1-BR3L-2-HH R PTHE) - 1-(4-F 0I5 me-3-H Bt AMB-FUBINACA metabo- 6. 77 370. 4 109.07/253.0 39/21
13 lite
35 N-(1-Z B2, 2- I EL)-1- ADB-BUTINACA 7.89 331.2  201.17/145.0/286.2 27/41/15
TN -3 - F
36 2-[ 1-(5-0U% L) - 1 H-N5| W3- kA JE ] -3- 3L T 5F-AMB-PICA 7.93 363.2  232.1°7144.0/116.0 19/38/54
1% B i
37 N-(1-Z HBEEE-2- B P 5E ) - 1- P 25 - 3- R Pk i AB-PINACA 7.91 331.2  215.17286.2/314.2 24/15/10
38 N-(1-H JE- 1953 2 F8)-1-(4-FHE T 3%) 4CN-CUMYL-BUTINACA 8. 00 361.2  226.1°243.1/145.0 22/12/42
W3- F Pt Jz
39 N-(I-Z(HEEE-2, 2- T HILPEL) - 1-(4- )RR EE) ADB-4en-PINACA 8.07 343.2  213.17298.2/171. 1 24/16/39
N a3 FE Pt Jlz
40 3, 3-THIFRE-2-[1-(4-5R T 3L ) BIME-3- AL ] T 4F-MDMB-BUTICA 8.20 363.2 218.17/116.0 19/55
% A i
41 N-C1-ZHEEERE-2, 2-THH L3 - 1- ) sk -3- ADBICA 8.52 344.2 214.17/144.0 22/39
EH [k e
42 2-[1-(5-5EE) - 1 H-M5|Wk-3-HH Bk a3 | -3- 2R PN IR 5F-MPP-PICA 8.52 411.2 232.17/144.0 19/42
HiE
43 1-[ (N-FFE-2-WRIEFE ) B3 ]-3- (2-R B IR ) sl AM-2233 8.47 459.1  98.17112.1/362.0 27/24/21
44 3-FEE2-(1-(4- SR -1-58 ) -1 H-I5 W3- B R ) AMB-4en-PICA 8.79 343.2  212.1'/144.0/158.1 17/37/31
TERH g
45 N-(1-HRE- 1L K0 ) - 1-(4-DU SR H 3 ) CUMYL-THPINACA 8.85 378.2 243.17260.1/119.1 22/12/25
H5 -3 - Y P e
46 3, 3-THIZE-2-[6-HIEFE-1-(5-HUKIE) - 8. 81 407.5 262.17174.0/146.1 19/40/49
Mg |W-3- FH IR 20 | T R HH I
47 N-(1-ZHE -2, 2-H R )-1- 5 FLg mk-3- ADB-PINACA 8.96 345.2  215.17/300.2/328.2 26/15/10
FH Bk e
48 2-[1-(5-%IE)-1H-Ig|e-3-HI Bk 3L 1-3, 3-—H 5F-MDMB-PICA 8.90 377.2 232.17144.0 19/39
HETTRH R
49 2-[1-(4-5 T 25)-1H-Mg|ms-3- I BE ]-3, 3-—H  4F-MDMB-BUTINACA 8.95 364.2  219.17/304.2/177.0 24/16/36

A TR i
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No. Compound English acronym R.etentlf)n Parent ion Product ion(m/z) e
time/min (m/z) energy/eV
50  N-(1-ZHBEEE-2-H I 50 ) - 1- (IR LR H 3 ) AB-CHMINACA 9.08 357.0 241.07/312.0 26/17
|- 3 B e
51 1-(5-H0RIE)-N-(Z5-1-38 ) - 1 H-N5] Wk-3- H e 5F-MN-24 9.01 375.2 232.17144.0 23/41
52 1-(5-5RUR L) -N-(2-ZE R 238 ) - | H-13 k-3 - HA [kt 5F-CUMYL-PICA 9.20 367.2  249.17232.1/206.1 16/28/25
53 [1-(5-3URIE) - 1H-5We-3-3 | (2-WIZEIE ) F il AM-694 9.21 436.0 231.0°/203.0/309.2 28/48/22
54 3-HI3E-2-[ 1-(4-560 30 ) nglme-3- F kOt ] T e HH i AMB-FUBINACA 9.27 384.2  253.17324.2/109.0 23/16/44
55 N-(1-HIEE- 185 2,3 -1-(4- 5 T 5Ly |mp-3-F k% 4F-CUMYL-BUTINACA 9.33 354.4  219.17119.0/145. 1 21/24/41
56 1-[2-(N-MGuHEE) 238 1-3-(2, 2, 3, 3-PUHIEEER A-796, 260 9.27 355.2 125.27/114.2 20/27
PIHIBESE ) 5|k
57 N-(1-Z2 e 3 ) - 1-(4-T 185 ) g s -3- B 4F-ABUTINACA N-(4-hy-  9.44 368.5 135.0/107.0/216. 1 22/45/15
droxybutyl) metabolite
58 N1 -8 H 1 -0 M3 P ik e SDB-006 9.54 321.2  214.17/188.1/278.2 20/20/18
59 N-(1-Z3E-3, 3-HR- 1R T 2-5)-1-3F 3t ADB-CHMICA 9.59 370.2  240.17/353.2/144.0 23/11/41
FH - 1 H-5| Wk -3- T
60  (4-FFEWRIE-1-55) [ 1-(5-5UK L) - 1 H-Mg k-3 ] 5F-BEPIRAPIM 9. 60 408.2 232.17144.0 25/43
FP ]
61 2-[1-(4-GRAEHE) -1 H-M5|ME-3- IR L ]-3, 3-H1 MDMB-FUBICA 9.36 397.2 252.17/109.0 17/37
TR H R
62 3, 3-THIF2-[1-(5-FURIE ) M IWE-3- B (3 5F-EDMB-PICA 9.77 391.2  232.277144.0/116.0 19/40/55
TR
63 3, 3-HIFE-2-[ 1-(4-SI ) mIE-3- H A | MDMB-4en-PICA 9.78 357.1 212.17144.1/158.0 17/38/32
TR H g
64 1-[ (N-HIZE-2-WRIERE ) B 3 1-3-(1-Z5 H 5L ik AM-1220 9.79 383.2 127.17/286.2/155.0 53/20/27
65 N-(1-ZHEE-2, 2-"HIEFR)-1-(F O HEH ADB-CHMINACA 10. 10 371.2  241.1°326.2/354.2 27/17/11
FE ) U] a3 HH 5 i
66 N-(1-HIFE-1-FL 2 F8 )-1-(4- )R035 k-3 - FH i pde CUMYL-4en-PICA 10.03 347.5 130.07/91.0/212.0 36/50/27
67 1-(5-5RU%IE)-N-(2-ZEREP-2-58)- | H-n3 |- 3-HiEEE ~ SF-CUMYL-PINACA 10. 11 368.2  233.17250.1/213.1 20/11/30
68 1-(5-50% L ) -3-(1-ZE HIBEIE ) -1 H-Ws e AM-2201 10.22  360.1 155.17127.1/232.1 25/49/24
69 - 3E-3-(2-Z5 HIBESL ) nfkng JWH-030 10.35 292.1 155.07127.0 19/39
70 N-(1-ZRbadt)-1-(4-GUEE T 5L ) g -3 - B iz 4CN-ABUTINACA 10. 44 377.5 135.0°/107.0 21/47
71 2-[1-(5-50)% 5L ) - 1 H-Ng |3 FH R L 1-3, 3- 1 5F-EDMB-PINACA 10. 56 392.2  233.17318.2/213.1 25/17/33
HTR R
72 3-HEL2-[ 1-(BRCFEH I ) 5] k-3 F I | AMB-CHMICA 10. 69 371.2  240.17/144.0/116.0 16/36/55
TERH IR
73 2-(1-THE-1H-M|Wg-3-H 435 )-3, 3-"HIJE T2 MDMB-BUTINACA 10. 68 346.2 201.17/286.2/145.0 24/16/39
HfE
74 3, 3-HIFE-2-[1-(5-G0U% I ) sl ms-3- B AR O 5CI-ADB 10.77 394.9  214.0/250.0/145. 1 33/25/42
TR H g
75 3, 3-THIEE2-[1-(4-)%ME-1-3)-1H-M|s-3-FH Bt~ MDMB-4en-PINACA 10. 82 358.2 213.1/298.2/145.0 24/16/41
L] TR R
76 1-(5-3UKIE ) -N-(Z5-1-F ) - 1 H-ng|we-3- F i g 5F-MN-18 10. 89 376.2 233.17145.0/213.1 17/38/28
77 N-(1-H 3183 2. 38)-1-(5-F %) 5Cl-CUMYL-PINACA 11.19 384.9 250.07145.0/214.0 22/42/31
15 W3- F Pt Jiz
78 N-(1-ZHIE3E ) -1- (55U EE ) W51 Wk -3- H kA STS-135 11. 50 383.2  135.17232.1/107. 1 31/24/44
79 1= 2 -3- (AR F B 2 I 5L ) us Wk JWH-251 11.49 320.2  1057/214.0/144.0  24/24/36
80 5 HL-2- (2R 2-58) -2, 5-Z4-1H- CUMYL-PEGACLONE 11. 45 373.2  255.17185.1/167.0 17/40/46
EBE(4, 3-b |05]WE-1-fiR
81 N-(1-FRA L REE -2, 2- T HILP L) -1- MDMB-CHMICA 11.68 385.2 240.17144.0 19/38
(BRI HIIE ) 5103 - Y I e
82 N-(1-ZMbEdt )-1-(4-560 T 356 ) | nd-3- EH [k e 4F-ABUTINACA 11.89  370.2 135.17107. 1 20/44
83 N-(1-ZxMeddk )-1-(4-PIelidd ) mg|wik-3- i ke - 12.36 363.5 135.07/107.0/93.0 28/42/45
84 3, 3-THIFE-2-(1-%FE-1H-Hg|mp-3-F R %) EDMB-PINACA 12. 45 374.2  215.1°300.3/145.0 26/17/42
TR
85  2-[1-(AC I HL)-1H-M5WE-3- R ]-3, 3- EDMB-CHMICA 12. 44 399.3 240. 17/144.0 20/40
ZHE TR
86  2-[ 1-(FRCELH L) -1 H-"5|ms-3-FHGE 3k ]-3, 3- MDMB-CHMINACA 12.71 386.2  241.17/326.2/354.2 25/17/13
ZHE T
87 N-(1-ZH b ) - 1- ) s -3 HH Pk e APINACA 14. 47 366. 2 135.177107. 1 22/42

*quantitative ion
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2.2 HHEGEEZFEFAK

FZEETHHWEE. M. WEE-CHE(1 0 1) A YU B XL A AU A R R R 28 5
VoM. g5 ER, DIHEE-2 05 0 ) AN, & 70 Bl E brd il 5 H S0 s H 2, 055 st B
R A AU K

ZEET K, 0. 1% . 1 mmol/L HRERFN 0. 1% HI TR -1 mmol/L H TR ER 4 Fhizs i 18 ks K AH B ) 43
BIROR, RIAEA KPR I R IR IR R 05, AW i e B A0 221G 0, DR T UE . 4 FhIRSAHN 23 25
R 1 mmol/L U EREE>0. 1% H R -1 mmol/L HHER£4>0. 1% HER>4tiK . AR R IE & Tk
i, AH4 A 1 mmol/L HH R ERIE I A /K AR, A 78R 80 Fh E bRy i) ma SZ AR T-4E 0. 1% H TR ¥ v (¥ mie)
N, X PRI REAR B T HEE A T KA L BIABIREAR, e IR & g, HH R L Ehe
IRESZA AL R, AR B AR B S I BE 088 s MR 1 mmol/L USRS, R IR AR
AT IR AW D, (HlTHAS N, ARE FIRERTHER, K B iry i iEe 1R
FHIE, BYFE 1 mmol/L FERER T /K AR /) e o7 )52 1T B Ve

Zi L, SCIIERE 1 mmol/L WREFWUA/KAH, WRE-ZHE(1 : 1AV, B AR s 2 n
6 F 5 R R 2 MRM £2 3% [ .

104 0 |
ﬁ 0 101 o\
NH NN~ 5
HN i NH
+ 0 | + <
g ClemNAOz i g 40 g O NH =~
£ 5] ADB-BUTINACA | z £ E
E | E § 57 c19H26N402
= = 204 = ADB-4en—PINAC
0 0
T T T T T T T T T T T T
7.0 75 8.0 8.5 7.0 75 8.0 8.5 7.0 75 8.0 8.5
t/min t/min t/min
0>_<@ 0
60 Q 407 60
N \
/(i%NH SR o NH NN~
) G, H,FN.O & 304 =) 70
= 404 21 29" Y23 = = 40 C, H,NO
z 4 5F-MDMB-PICA E 340 2027503
: £ 20] : A
H H E MDMB-4en-PINACA |/ |
= 204 = = 201 [\
104
0 0 0+
T T T T T T T T T T T T
8.0 9.0 10.0 11.0 11.0 115 12.0 12.5 95 10.0 105 115
t/min t/min t/min

BI1 60 WA OIS ) MRM 1]

Fig. 1 MRM chromatograms for the 6 common synthetic cannabinoids
2.3 AIREEHHMRK
2.3.1 HmpHEMEE AHWRAATEEEZER pHERZIECR, AFE pHE T RESE H x4
RAEANFRE R RS, ZEEIARDRIER K pHEARR E , 4 7 HRJEN TR E S EIME, AR
EPEAEARFE AN 30% B LR BHE R LAGEFRFAE i IR TR RUEE
2.3.2 HEMAENEE BTERKRRERY KR EREARHREEZE, K% KT
AN —E BIAPLER . B2 7 EAAREB PR IR FE (50 ng- L) v 87 F H AR i 1 )i 512
JE, SRR, MKFEH B R0 10% 18 5 20%, A 42 Rl 5 455 B BH S g et s B R
SR A0% S, A 13 R BTG S W EEAS ORIFEE , T H AR 74 R0 BT A5 5 Wi . 2 S s 3
{HFEE H AR 2 B0 40%, Pra W o e AR 22, i HAS S OB R, SiiH e 0 17E R A
AW E R EBORED  l T IR N SR RESERR R S b B AR IR, B INE b A, 52
B B 2 R FEH IR R AR 23 2R 20% .
2.3.3 TIRFERVIESE W TR P REEE R S T A INBURL, SRk G s eI ZE A,
AT 2 L UE N RS 7 ] BENAES . T RS IE R K A RE 2 R, B JE T 66 (Ny-
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lon66) . ZEUUTH 2N (PTFE) e BB 94 (PVDF) 3 By FHRIR SRS ie b T 5 28 . 4558, &
Nylon66 it J& S5 47 1 b H bR 09N N 546, 28 PVDF B U85 45 5 Fl B bR i ma S84, BT 4 H b
Y% PTFE I Y85 ¥ R I N . 25508, SEuik H PTRE M i LUBRE EA T U
2.4 FiERZFIEM
2.4.1 ERYN HTAEREKOAEAE, EEFHESTRES St , i Enis
BR, NS BRI FE TN, S0 ek RO ETPE . EBCRIX B Sk . K B SL bR A TR TS
IKVEABEIRKEE, N —E MR TR AR TR, SRR SAETE PPN SE R 2R3,
BRI B SEBR AR T 15 7K B 228 5 R0 R AL 3 1) R 12, 129%~213. 5%, 50. 71%~280. 5% Fll 35. 22%~
258. 5%, H.Iul—{b G AEAS ) 5L v (W tr AR B R A — 30, B T ARE— e PR SR OO, AR SK
IR HNARIE E . BT MR E LY i [ AL F NPRMERTS, AAWF5E{X3%E$E SF-MDMB-PICA-D, |
SF-MDMB-PICA R4y 7-D, J2 APINACA-D, 3 Fh AR 2%
2.4.2 ZMEE. RWHRMES TR 1] 20% B EEKE T FOMANAS FE R FR A TR A PR i of b e 4
FUH AR PRI (100 wL) 5 30% ZIRERF (500 wl) , 3Bk B 1~200 ng- L) R ARSI
B, RHAARTTERIT N . 87 HWRWAE 1~200 ng- L' JEBENEMERRBF, HAEARBEBH KT
0.990, LIEWELL (S/N) k370 10 B e 7 14 J5t B vk B 70 ) g A A B (LOD ) 5 & F R (LOQ) , &4 )it
RS R A E & TR 43 47 0. 01~0. 22 ng- L F10. 03~0. 73 ng- L' (WL 2), FEHH 5 LM RBEE .
2.4.3 EWMERBEE EICGEHX ARAK, MRAKBEIRATE G KGR H B, 2 alnA
A PRFR S PRI TR 100 pLIR & URNPR TR, 762, 75, 150 ng- L' 3N E P47l
FE 6K, AR FIRG 2 B S00 . 4R 0K, A 85 Rty U bR ISR AE 60. 4%~130% 2 18]
AHXARIE W 22 (RSD) 47 0. 20%~9. 8%, FHAAJTEUER . W5, REMGIHIE HORAK . MK B SEbr AT
KB R 85 A R R R W RS I BER . TRl E %, #2807 S W FAETS Ky
FRENCR . T N-(1-E I BESE -2, 2- T HIIE PG 5L ) -y me-3- IR N-(1-205E -3, 3-HIJE-1-401%
T 2-F)-1-(4- TR ) -1 H-Ny s 3- H I A )[BT A0 A 60%~130% 7B 1B b, WOA A Hn] R AR 7 ik 1€
P, A HAEK A R E 24T, B RCR AR R CARIFINL 2 PR EL S 4R HA 5 38 N AR
F2 STRPEFRIRE IR . T B LB AR KA v 3 Dl 2 AR Ao o s 2
Table 2 LODs, LOQs of the analytes and their recoveries and RSDs in waste water sample
LOD/ LOQ/ Added2ng-L" Added 75 ng-L" Added 150 ng-L™

No- Compound (ng-L™") (ng-L™") Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
3-HEE-2-[ 1-(4-500 T 20 ) me-3- B J TR HIE 0.04 0.14 90.2 7.7 117 5.0 121 1.5
2 2-(1-(4-5 T 25 ) - 1 H-Pg -3 -FH R (30 ) -3, 3- 0.19  0.64 118 6.1 97.9 4.5 100 1.4
ZHETER
3 N-(1-Z I BEE-2, 2- B Py 3L ) g3 HH e 0.21 0. 69 162 8.9 152 5.1 142 2.2
N-(1-Z FBEE-2- F AP ) -1-(4-F & T 48 0.01 0.04 93.1 5.9 96.0 4.0 92.3 1.8
15| -3 P P e
5 N-(1-225-3, 3-HI L1400 T-2-25)-1- 0.15  0.48 24.8 15 29.6 5.4 29.2 9.2
(4-TTR)-1H-Ng|w-3- FH g e
6 N-C1-Z H BEIE-2- B P 3% ) - 1-(4-90 T 56) 0.02  0.08 112 2.4 120 0.70 115 0.30

g {1AK -3- F P
703, 3-THIFE [ 1-(4- M- 18- TH- A3 Il 0,07 0.24 751 5.4 817 2.9 847 4.2

T
3, 3-HIE2-(1H-I5|WE-3-FH AL ) TR W Ik 0.05 0.18 127 6.4 126 9.2 113 5.0
N-(1-Z H BRI -2- L P 36 ) - 1- (55 3%) 0.06 0.19 9. 8 2.5 98. 1 8.1 90. 3 4.8
15| 13- P e
10 N-(1-E H BEIE-2- H 3L P 38 ) - 1-(5-383E) 0.03 0.10 116 6.1 119 6.4 105 6.2
18- 3 - FH e e
11 N-(1-53E-3, 3-HFE 1A T-2-38)-1- 0.06  0.19 61.7 4.1 68. 1 5.6 60. 4 6.2
(5-JR BB HIS ) - L H-Ng|Ws-3- H B frz
12 3, 3-THIFE-2-(1TH-Mg|mE-3-H kAL ) T TR HH 0.05  0.18 101 4.4 128 5.9 123 6.9

133, 3-THIFE2-[1-(4-T ) MIE-3- LA L T TR WIS 0.04  0.12 79.0 4.9 94.0 5.2 83.3 5.1

14 N-(1-83E-3-H - 1A T -2-30)-1-(4- 50 3E)-1H- 0.08 0.27 74.8 9.4 85.7 6.4 79.0 2.5
5| 13- FH Pk e

15 [1-(5-300%HE) - T H-Ig k-3 -5 ] (MERgE-3-35% ) B 0. 07 0.23 98. 1 3.8 97.3 7.5 102 4.2
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(5:32)
LOD/ 1LOQ/ Added2ng:L”'  Added 75 ng:L”" Added 150 ng- L™
No. Compound " !
(ng-L™") (ng+L™") Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
16 N-(1-ZxMIGESE ) -1-(4- T 1% ) g nds-3- HH P e 0.06  0.19 75.3 7.1 81.2 4.2 61.1 3.7
17 3, 3-ZHIEE-2-[6-FR 8- 1-(5-5U L) 0.05  0.18 125 5.2 127 9.8 114 1.2

g |Wk-3- B I 2 AL ] T TR HH
18 N-CI-SHIBERE-2 , 2- T HIBEP L) -1-(5-5U% L) 0.04  0.13 81.0 3.0 79.5 8.9 79.5  0.30
| W3- EH [k e
19 N-(1-ZHFBERE-2-F P28 ) -1-(4- S0 55 ) W iwk-3- 0.03 0.11 89. 8 2.6 87.0 7.1 80. 1 2.0

FH Bk e
20 2-(1-(4-F T F5)- 1 H-M5 W3- FH R (30 ) -3, 3- 0.08  0.27 115 7.1 98. 1 9.4 88.0 5.0
THETER
21 N-C1-EH BEE-2-H R I ) - 1- (-5 56 ) s -3- 0.03  0.09 130 6.6 128 8.7 119 3.6
B [k e
22 3, 3-THELD-[1-(5-HE) mIWE-3- B  TIRHRE 0.05 015 92.2 1.5 88.0 7.9 87.9 .
23 N-(1-53%-3, 3-HIEL- 10T 2-58) 0.03 0.11 68.2 6.8 28.9 7.2 64.2 2.9

1-(5-5RUK L ) -1 H-I - 3- F ke
24 N-(1-ZE-3-H - 140 T 2-25)-1-(5-50U%HE)-1H-  0.05 0.15 64.2 5.0 60. 1 2.1 65.2 1.2
Wl 3 FFY e Jlz

25 2-[ 1-(5-FUK% 3L ) - 1H-15We-3- B Ik (3 -3, 3- 0.19  0.64 82. 1 2.6 88.9 9.7 81.7 6.1
THIIETR

26 1-(5-FURIL)-1TH-EFE[2, 3-bInpbngE-3-HR-8-Mslffis  0.02  0.08 121 2.0 126 1.0 128 2.2

27 1-(5-3URIE)-1HAEFF (2, 3-bIMIE-3-HER(1H-%  0.06  0.21 103 6.6 112 1.3 117 0.70

FE[d][1-3]=m-1-25)fig
28 N-(1-%3E-3, 3-THIR-1-E R T 2-56)-1-(4-%F  0.06  0.19 84.8 3.5 63.8 1.9 67.2 4.0
FL ) - 1 H-M5]Wk-3- H I e
29 3, 3-THIRED-[1-(4-40RL TR ) ng -3 B kAR 3 0.02  0.08 95.6 5.4 72.2 2.7 73.4 2.1
TERH g
30 N-(1-&#E-3, 3- W 1A R T -2-50)- 18- 1H-5]  0.03  0.09 66.0 1.2 69. 1 3.5 69.1  0.90
-3 F ke
31 3, 3-HIFE2-[1-(5-FUREL) - TH-IEIE[ 2, 3-b0k 0.04  0.13 61.8 8.4 70.9 2.6 75.2 3.2
BE-3-H RS | T R R
32 N-C1-S P ERL-2, 2- B P )-1-(4-50ERL) 0.03 0.11 89. 1 1.6 76.6 8.5 94.2 0.50
15 g3 Y ke e
33 1-(5-GUR3E ) -N-(2-FE L Py -2-2L ) - 1H-IEE [ 2, 3-b] 0.03 0.09 75.9 6.4 102 4.1 109 2.5
NPk -3- F Pk i

34 N-(1-JR9E-2-HIE PN IE ) - 1-(4- 5030 gl 3-H ke 0.22 0.73 89. 1 9.9 75.8 7.2 81.5 6.9

35 N-(1-ZHBEE-2, 2-THIRH)-1- T -3- ke 0.04  0.14 71. 4 7.9 95.6 2.6 97.7 2.8

36 2-[1-(5-50UKIE)- 1 H-MWe-3-HIMEA L -3- AL TIRHIER  0.04 0. 12 88.2 9.4 83.8 2.7 92.4  0.50

37 N-C1-Z WP BEIE-2-H P38 ) - 1- e B 0| e - 3- H e e 0.06  0.21 90. 4 1.8 111 5.5 122 2.6

38 N-(1-HIEE-1-FEFE L) -1-(4-FFE T )i |we-3- ik 0.02  0.07 92.8 6.7 114 4.1 120 0. 40

39 N-C1-Z -2, 2- B3 -1-(4- ) 5L 0.04 0.13 70.7 2.2 84.6 1.5 80.9 5.7
1| s 3 - P e

40 3, 3-THIFE-2-[1-(4-50 T 26 )sIvk-3- Bk | 0.02  0.06 68.8 2.4 81.3 1.3 78.9 7.0

TR H g

41 N-(1-Z B2, 2-“HEEPRE)-1- 55 I0e-3-HlEE 0. 03 0.10 84.6 5.2 86. 4 2.5 91.8 2.8

42 2-[1-(5-50%IE ) -1 H-N5|We-3- Bk L | 3-8 R HillE 0.02 0.06 79.5 3.5 89.3 2.1 95.1 2.5

43 1-[ (N-FIRE-2-WRIERE ) L ]-3-(2-BE FREES IS 0.02  0.07 127 3.8 127 2.3 127 1.1

44 3-HHFL-2-(1-(4-)8075-1-3% ) - 1 H-Mg - 3- FH B frde Ik ) 0.02  0.07 68.7 3.8 85.3 2.8 93.0 3.7

TIEH g

45 N-(1-F 31 ZEFE 2,3 ) -1-(4-DY SN 2L 3 ) 0.01 0.03 90. 6 3.6 97.0  0.90  96.9 0.70
|- 3 B e

46 3, 3-ZHIFE-2-[ 6-H A FE-1-(5-9R0) FE ) is|Ik-3- 0.05 0.16 85.6 2.7 90. 1 2.5 94.9  0.70
I ] T I Y g

47 N-(1-Z -2, 2-HIEPTED)- 1) Ime-3- kA% 0. 05 0.17 105 4.7 116 4.0 110 2.4

48 2-[ 1-(5-URHE ) -1H-1 | We-3-H I 2 2k -3, 3- 0.04 0.12 90. 6 2.3 106 1.7 105 0.4
THISE TR R

49 2-[1-(4-30 T ) - 1H-g|mp-3- I ke L -3, 3- 0.03 0. 10 100 3.4 112 3.4 112 3.8
ZHIEE TR g

50 N-(1-Z I EIE-2- L N 3 ) - 1- (PR L IR H 8 ) 0.02  0.08 75.8 8.3 87.7 8.7 84.1 9.0

|- 3 B e
51 1-(5-F%FE ) -N-(ZE-1-55) - | H-15|Wik-3- F I i 0.02  0.08 80.7 8.6 93.5 3.4 92.4 4.6
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(5:32)

LOD/ 1LOQ/ Added2ng:L”"  Added 75 ng:L”" Added 150 ng- L™
(ng-L™") (ng-L™") Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%
52 1-(S-GRGEE)-N-(2- 2R BN -2-38) - TH-W W3-k 0.03  0.10 114 1.5 129 2.3 128 2.8

No. Compound

53 [1-(5-0%FE) - TH-I5|We-3 -3 ] (2-BE 3L ) B i) 0.02  0.08 127 4.7 129 4.6 127 4.8

54 3-HFE2-[1-(4-F0FRE) M E-3- BB TR HEE 0.04 0. 14 106 1.7 105 9.1 107 5.8

55  N-(1-HZE-1-ZEL 2350 -1- (400 T 55 mk-3-HkRE - 0.02 0. 05 108 2.4 100 7.9 95.8 9.3

56 1-[2-(N-Rg 5L ) 2,36 1-3-(2, 2, 3, 3- 0.04 0.13 125 2.9 127 5.9 130 4.2
DY HI LR P B L ) g

57 N-(1-ZHgERE ) -1-(4- T ) g 3- Y Bk frde 0.04 0.13 107 7.0 65.3 8.3 75.0 5.7

58 N-F 2 1- L - 1 H -5 W3- FE Ik i 0.02  0.08 72.0 5.4 64.4 5.4 63.5 3.9

50 N-(1-50E-3. 3-HIFE-1400 T2-30)- 1 FRC 3t 0.02  0.07 74.2 7.4 68.9 4.2 64.3 7.4
FH -1 H-05 Wk -3-

60 (4- MR- 1- 55 ) [ 1-(5-380U% L ) - 1 H-N5|Wk-3-F ] 0.02  0.07 112 5.7 83.4 4.6 82.7 8.2
FH
61 2-[ 1-(4-F0 L) - TH-W | W-3- I kA L -3, 3- 0.03 0.09 85. 4 4.5 69. 1 6.0 70.5 5.1
ZHIEE TR g
62 3, 3-ZHIFE-2-[ 1-(5-FURIELMIME-3-HEEESE | TR 20 0.02 0.08 73.5 1.6 62.3 7.0 73.9 3.1
63 3, 3-THE2-[1-(4-mEL)msIwe-3- AL | TIRHIER  0.02  0.06 75.9 2.8 66. 6 7.5 78.0 9.0
64 1-[ (N-FH -2 WRIGEFE ) 3L 1-3-(1-Z5HH 36 ) g W 0.04 0.13 124 7.6 106 1.0 128 1.2
65  N-(1-ZHEE-2, 2-HIFH)-1-GROHLH L) 0.03 0.09 90.6 6.6 96.0 4.8 99. 8 3.8
i3 B e
66 N-(1-HZE- 183 230)-1-(4- 030 mIWk-3-F ke 0.02 0.08 96.2 6.2 95.4 5.2 103 2.8
67  1-(5-5UKIE)-N-(2-FEFE P -2- 38 )- 1 H-M5|s-3-HikE  0.02  0.08 104 8.7 115 1.8 122 1.6
68 1-(5-90% 58 ) -3- (1-ZE HBE L ) - 1 H-Pg [ 0.03  0.10 102 2.4 111 1.9 121 5.6
69 1) FE-3-(2-Z8 HH G ) it 0.03  0.09 105 5.2 126 2.9 127 3.2
70 N-(1-Z2 M E 3 ) -1-(4-F0E T 38 ) n| -3 Pk iz 0.02  0.08 108 1.9 122 1.3 126 1.0
71 2-[ 1-(5-FU%IE) - T H-Ng -3 - FH R JE ]-3, 3- 0.02  0.08 105 3.2 119 4.8 121 3.0
THE TR
72 3-HFE2-[1-(F ORI B3-SR | TIRFFES 0.02  0.08 84. 8 4.9 96. 8 8.3 9.5 9.1
73 2-(1-T FE-1H-g|u-3-H Ik 5 ) -3, 3- 0.02  0.07 105 4.4 123 6.5 122 3.6
ZHISE TR g
74 3, 3-THIFE2-[1-(5-GURE I 3-EEEEL  TIRIPEE - 0.02  0.07 101 8.0 103 6.9 104 6.8
75 3, 3-THIEE-2-[1-(4-)50fi-1-25) - 1H-15| -3~ 0.03 0.11 95.8 3.3 114 8.2 115 6.9
IR 258 ] T IR HP s
76 1-(5-30RIE ) -N-(Z5-1-F5 ) - 1 H-15] -3 - B e e 0.03  0.09 81.5 9.4 90. 4 4.3 98.2 3.4
77 N-(1-HE-1- 2R L) -1-(5-5% 8 ) 5ImEe-3- g E - 0.04  0.12 114 1.2 116 2.9 128 5.2
78 N-(1-Z W RE ) -1-(5-F0URFL ) M| k-3 - F ke 0.02  0.08 80. 8 3.8 91.9 4.8 102 7.0
79 1-JRFE-3- (AR H LR S BRI ) is e 0.03  0.09 106 7.7 113 3.2 128 8.7
80 S5-I FE-2-(2-FEF P -2-H6)-2, 5- & -1H- 0.02  0.07 105 5.4 114 3.3 124 7.1
EE[4, 3-b ]051Wk-1-f
81 N-(I-HEHERRIE-2, 2-“HIELN L) -1-(IRE L) 0.02  0.08 71.0 6.8 82.0 6.6 96.0 7.5
5| Wik -3- B [k e
82 N-C1-Z2RbEd ) -1-(4-560 T 56 ) |- 3- B P e 0.03 0.10 101 3.4 105 2.6 118 5.6
83 N-(1-ZRERE ) -1-(4- P % ) M5 | Wik -3- T e e 0.03 0.09 93.8 1.8 94.0 3.4 109 6.8
84 3, 3-THISE-2-(1-JRFE- 1 H-Mglme-3-FEEEE) TERClR 0.03 0.09 87.6 2.2 95. 1 7.5 114 7.0
85 2-[ 1-(BRC BB 2 ) -1 H-I5 |- 3- R R L 1 -3, 3- 0.02  0.08 72.5 1.8 79.6 9.0 97.5 7.6
ZHE TR
86 2-[1-(HR LI 3 ) - 1 H-18 - 3- H b4k 13, 3- 0.02  0.07 89.7 1.1 97.3 7.0 117 8.3
THIEL T G
87 N-(1-ZWBERE ) - 1- I g - 3- Y ke 0.06  0.19 84.9 5.2 92.0 2.5 92.0 2.1

2.5 HHMAENLER

WA T7 v 5 HA ST T B AT b, A5 SR 3 R . SCHRJ7 1 0 ) 8 2 I A AK U s A7
LC-MS/MS 4342102020 | RSl gse e, i oA i H AR B > F A5, AFITF R RS
GEAE A . BARR A LC-MS/MS B HESERER) 0T I o) B2, RSN FE R /D, (HET A Fr A s
(SCIEX Triple Quad™ 7500 LC-MS/MS) A% &8¢, H 750 B b i) & FIRMs s . A7k A SR
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Table 3 Comparison of the proposed method with other methods

Method Numbers of target compound ~ Volume of sample/mL. ~ Time/min LOQ/(ng-1.7") Reference

On-line/SPE-LC-MS/MS 87 40 20 0.03~0.73 This work
SPE/LC-MS/MS 16 50 >42.5 0. 03~0. 17 [12]
SPE/LC-MS/MS 30 20 >67. 1 1. 00~500 [19]
SPE/LC-MS/MS 11 100 >36 1.00~58.9 [20]
LC-MS/MS 7 3 18.5 0.50~18.2 [21]
MSPE/LC-MS/MS 6 100 26 0. 10~1. 00 [22]
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