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Abstract A method for the pretreatment and qualitative detection of 26 trace cathinone new psychoactive
substances in wastewater was established and applied in actual wastewater cases. The effluent samples were
eluted on the Oasis PRIME HLB solid phase extraction column by ultra-pure water drenching and methanol
solution, then dried with nitrogen at 40 °C, and finally re-dissolved with 0.1% formic acid-acetonitrile solution
(95:5), and detected by liquid chromatography-tandem mass spectrometry, The effluent sample was determined
by high-performance liquid chromatography-Tandem mass spectrometry (HPLC-MS/MS) using selected reaction
monitoring (SRM) mode and separated on chromatographic column UPLC BEH C;4(100 mmx2.1 mm, 1.7
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pm ) at35 °C with a mobile phase consisting of acetonitrile-0.1% formic acid in aqueous solution gradient

elution. After methodological validation, the lower quantification of 26 cathinone new psychoactive substances

could reach 1.50-3.00 ng/L. Among these, 21 analytes fell within the concentration range of 1.50—-375.0 ng/L,
while 5 were detected in the range of 3.00—750.0 ng/L, the correlation coefficient was 0.99, within-and between-
batch precision was less than 7.71% and 13.91%, respectively, and the extraction recoveries were higher than

92.64% .
monitoring.
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Table 1 Quantitative ion information of 26 cathinones substances and deuterated internal standard methyl cathinones-D3 compounds and SRM
No. IUPAC Name Compound Retention time/min SRM(m/z) (Collision energy)
1 Methcathinone-D3 MC-D3 3.78 167.1—-149.2%(12¢V)  167.1—1 34.1(22eV)
2 3,4-Methylenedioxy-N-methylcathinone Methylone 4.83 208.1—160.1%(25eV)  208.1—132.0(29¢V)
3 4-Fluoromethcathinone 4-FMC 4.92 182.1—-147.8%(35¢V)  182.1—103.2(28eV)
4 N-Ethylaminopropiophenone Ethcathinone 5.11 178.1—160.1*%(13eV)  178.1—132.1(18eV)
5 1-(1,3-Benzodioxol-5-yl)-2- Dimethylone 5.38 222.1—147.1%(20eV)  222.1—177.1(15eV)
(dimethylamino)propan-1-one
6 1-(1,3-Benzodioxol-5-yl)-2- Ethylone 5.92 222.1—174.0%(19eV)  222.1-204.1(13eV)
(ethylamino)propan-1-one
7 1-(4-Methoxyphenyl)-2- 4-MeOMC 6.11 194.1-176.0%(13eV)  194.1—161.0(21eV)
(methylamino)propan-1-one
8 2-(Methylamino)-1-phenylbutan-1-one Buphedrone 6.26 178.1-160.2*%(12eV)  178.1—131.1(23eV)
9 1-(1,3-Benzodioxol-5-yl)-2-pyrrolidin-1- ~ MDPPP 6.57 248.1—147.2*%(22¢V)  248.1—-98.1(27¢V)
ylpropan-1-one
10 1-(1,3-Benzodioxol-5-yl)-2- Butylone 6.82 222.1-174.1%(18eV)  222.1-204.1(13eV)
(methylamino)butan-1-one
11 2-(Ethylamino)-1-phenylbutan-1-one NEB 6.96 192.1-174.1%(13eV)  192.1-91.1(25¢V)
12 1-(1,3-Benzodioxol-5-yl)-2- Dibutylone 7.08 236.1—191.0%(12eV)  236.1—86.2(20eV)
(dimethylamino)butan-1-one
13 2-(Methylamino)-1-(3- 3-MMC 7.14 178.1—160.2%(13eV)  178.1—145.1(21eV)
methylphenyl)propan-1-one
14 1-Phenyl-2-(1-pyrrolidinyl) butan-1-one a-PBP 7.26 218.15-91.1*%(23eV)  218.15—112.1(26eV)
15 1-(1,3-Benzodioxol-5-yl)-2-pyrrolidin-1- ~ MDPBP 7.7 262.1—191.1%(17eV)  262.1—161.0(19¢V)
ylbutan-1-one
16  2-(Ethylamino)-1-(4- 4-MEC 8.18 192.1-174.1%(13eV)  192.1—144.2(28¢V)
methylphenyl)propan-1-one
17 2-Pyrrolidin-1-yl-1-thiophen-2-ylpentan- a-PVT 8.19 238.1—126.0%(16eV)  238.1—596.7(23eV)
1-one
18 2-(Methylamino)-1-phenylpentan-1-one Pentedrone 8.19 192.1-174.05*%(13eV) 192.1—-145.1(22eV)
19 1-(4-Chlorophenyl)-2- 4-CEC 8.29 212.1—-159.3*(21eV)  212.1—144.1(22¢V)
(ethylamino)propan-1-one
20 1-(4-Methylphenyl)-2-methylaminobutan- ~ 4-MeBP 8.54 192.1-174.25%(12eV) 192.1—144.2(32¢V)
1-one
21 1-(3,4-Dimethylphenyl)-2- 3,4-DMMC 8.97 192.1-174.2%(13eV)  192.1—159.3(20eV)
methylaminopropan-1-one
22 1-Phenyl-2-(1-pyrrolidinyl)pentan-1-one a-PVP 9.01 232.2—91.1%(25¢eV) 232.2—126.2(28eV)
23 1-(1,3-Benzodioxol-5-yl)-2- N-ethylpentylone 9.01 250.1—>174.0%(33eV)  250.1—145.1(39¢V)
(ethylamino)pentan-1-one
24 1-(1,3-Benzodioxol-5-yl)-2-pyrrolidin-1- MDPV 9.37 276.2—174.9%(21eV)  276.2—204.6(19¢V)
ylpentan-1-one
25  1-(4-Fluorophenyl)-2-pyrrolidin-1- 4-F-a-PVP 9.61 250.2—109.0%(19¢V)  250.2—126.1(23eV)
ylpentan-1-one
26  1-(4-Methoxyphenyl)-2-pyrrolidin-1- 4-MeO-a-PVP 10.02 262.2—121.1%(25eV)  262.2—191.0(17eV)
ylpentan-1-one
27  1-Phenyl-2-(1-pyrrolidinyl)heptan-1-one a-PHPP 12.12 260.2—91.1*%(26eV) 260.2—154.2(28eV)

Ton pair with * is used as the quantitative ion and the other ion pair is used as the qualitative ion
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4,3% 4 . Acquity UPLC BEH Cjg 4,354 (100
mmx2.1 mm, 1.7 pm); JishAH: A A~ 0.1% H R K
VWL, B AR S s B BE VR GFR ST : 0~2 min(5% B),
2~10min(5%~30%B), 10~12 min(30%~90% B), 12~13

min(90% B), 13~13.1 min(90%~5% B), 13.1~16 min
(5% B); it K 0.3 mL/min, #:i 35 °C, JHREE T
4 °C, #FFER R 5 pl.
22 JRiEEAME

2 UR R HL 55 55 U (electrospray ionization,
ESD); %l 7 =0k ESI'RER, 28 & IR EE 200 °C, 21
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R R 350 °C, WEZ5HLJE 3500 V, #<UET) 10
arb( 1 arb=101325 Pa), % B < & J1 2 arb, Dwell
Time 5 ms, BLIAE AN N, #lffESC N Ar, 257500
Py EEAAE BRI SRM S % 1,
2.3 SR SR IA R B

— AW : 53 R 5 X 26 Fh S PR 2
X BB b b E VA R (100 pg/mL) i o, FH FH AR B
10 pg/mL W —HAEA, T o
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FH T s B A o T E 24 10 pg/mL Y — itk 45 T,
T H AR B 50 £, R4S 5T 5 vk B2 24 200 ng/mL
P N AR 5 TR
2.4 HSRTasEE

V5K KRR B SR, BRI AT YRR AR B s i
U8, B R 2 9B S A9 AE & (100 mL) 345 pH
2.0, RGN NARIAE TR 150 pL, o PRFEIR 514
Ja o2 Wi (B0 50 mL) .
25 BEAER

I 50 mL 5 K BE A [ AHAE B (Oasis
PRiME HLB, 60 mg) ~J# ifi T, KK R 4L K 4 mL
A 4 mL e, WO B UEBR, 40 C FRR
W, A 0.1% W R- LI (95:5) 150 plL e
10 min &%, 15000 r/min 4 °C &[> 10 min 5 I I
THI, R BT o
2.6 Ty iEIE
26,1 FEMW 26 MR ST NARIY A H
BN, 25 FKEE(gifh oK), B (4ifk
IR ARE BRIV ) 552 B 75 7K A it i ks R VR RN S BT
JKFE SR Y TIC BIANE 1 Fos . S553% 0, 26 FhEEI
W) 5T B AT AR AR A O B I TRLFE 3.8~12.1 min Z [H],
BT A A T AL S PRI E
262 AFEMKHEMTEELT T TR K26 F
A ARE I 0 1 — G At B8 VP 8 27K R B, TR T i
A5 RRIN P TR B S 0.50~125.00 ng/mL[ BR &R
PE i ( N-ethylaminopropiophenone, Ethcathinone) ., o-
F L& FL K T [2-(methylamino)-1-phenylbutan-1-
one, Buphedrone], 1-7 & -2-2 & #& -1-T Bl [2-
(ethylamino)-1-phenylbutan-1-one, NEB], 3-F 3 H
R VUl [2-(methylamino)-1-(3-methylphenyl)propan-
1-one, 3-MMC]. o-H Z FA L [2-(methylamino)-
1-phenylpentan-1-one, Pentedrone] i & ¢ & i3 il &
1.00~250.0 ng/mL) i) — RIIRAEL MR . BUA

[F) e B A PR TR MV TR AR VA M4 150 pL J3531)
FH4G7K 50 mL Bl BB o, 4% 2.5 50 J7 vk
PR, B — MRS TRUEA ST, e sk A5 1#], LUTr
W) T fa v B (ng/L) R A (), AR 40 7y 06 T
FRE N FRIGE T FR Y LU AB A A AR (), E SR 3 d,
AT/ N AL A AT, FIVEbREM 2, 45
R M PIAE 1.50~375.0 ng/L i [B Py £k 5
% K U4, H.rp Ethcathinone, Buphedrone, NEB, 3-
MMC, Pentedrone 7£ 3.00~750.0 ng/L & Fl N £k 1%
KRR

Wafiflsk 50 mL, iNABRIEWE 150 L, 2517
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Figure 1 Total ion chromatogram (TIC) of the target analytes
A:Blank redissolution solvent; B:Pure water; C:Pure water sample with
the standard compounds; D:Wastewater sample fortified with the

standard compounds; E:Wastewater sample
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¥ 1.50 ng/L( % Ethcathinone, Buphedrone, NEB,
3-MMC., Pentedrone 3.00 ng/L) FYZE PEIA T 150 pL,
il BSE HE T PR AR (n=6) , 4% “2.57 U T
A, IR YR 2 H AR M2t SRR SR, Sk
Rl 3 do S5 RFEH, 2 Fr i) 0y e & T BR AT 3k 3]
1.50 ng/L, H tfr Ethcathinone. Buphedrone, NEB,
3-MMC, Pentedrone HJ5E 15 IR A4 %] 3.00 ng/L.
2,63 EAEFAEE R BRI — Pk A
VR 1 K O 2 R R A A RN 1.25, 12,50,
100.00 ng/mL( % Ethcathinone, Buphedrone, NEB,
3-MMC, Pentedrone 2.50, 25.00, 200.00 ng/mL) [
TRAM . B RN RIHR BE B TR A& 150 pL,
IRV 150 L, 7350 IR & 15 7K 2 5T 50 mL
P AR L by R 3k B Y BT A 45 A (quality
control, QC) K. % “2.5 [FAHAEH” W #:4F,
UL 6 A AEAS 3BT, ELERS I 3d, FF AR 2 H
P v T2 T 5 45 R I W W B, 2 8 vk A BE
K% o A5 R ERWT, 26 /1 I 4 0 ik P OKG %% B
(n = 6) FHX b A 22 (RSD) 3 [l h 1.02%~7.71%.
L ADRG 25 2 (n = 18) YW O 2.22%~13.91%, &
ME o 26 DRFIHRYAR . o @ 3 DR K P
F9 B S5 AR T, A 1-(3,4-0 5 R O )-
[2-(N-ME I Je L)~ 1-P i ( 1-(1,3-benzodioxol-5-yl1)-2-
pyrrolidin-1-ylpropan-1-one, MDPPP] fi¥] H1 ¢ & (RE=
—27.67%) 5 4-% & < P4 [l [1-(4-chlorophenyl)-2-
(ethylamino)propan-1-one, 4-CEC] f¥) /1 ¥ & ( RE=
—18.70% ) 14 1Aty B2 i 22 A i 1 15% B3 L, At
JIT A A D 00 1) R B ARR L rh L R R BE T Y D 22
TR —14.31% Z+14.70%, $9754 T L 1 BR
A SCHR A T8 1 AEE R XsF T35 K b 2 b A TE W
W BfF 552 o 1, A0 P BB & SPE A Ak Bk F rh e it
AN GEATE W .
264 AR WEGKEER 50 mL, BRNBR W
b He 9 Sl A A A, R4 < 2,57 T
VE, TEARATH Y 15 W b m AR I ¥ B2 1) TR 5 1 T
S5 NPREW, REEIR A, BOdll EaRAR . &
34 QC FEMH Y MR BE, MR E , B MR AR 6 1)
FEAR AT, IC SR TR Ao 5 BURH I ¥4 32 1 T
HEWE WA A 150 uL 7 40 C F &AM
T, H 0.1% H -2 NG % (95:5) 150 uL i i€ 10
min & ¥, 15000 r/min 4 °C &.1> 10 min J5 B_E 7
W3 BT, BB AR 3 Iy AEAS J3 #T, i s 1]

A5 1o 0y 1) DA THTRRL (3 D &5 SR BOF- 24948 i
SR Ay, LLASTR A,/4,%100% A LB, 151
RSD ¥I/NTF 13%, 756 7 ik Wk 23K, (N bR
RN [RIE T o S5 SRR, TR —FRE I 4 T
6 13 JE J5 3% N BE b 19 RSD 75 il A 1.17%~14.62%,
W% B R AT o H 26 Fh AR 0 Py 19 255 5t 2% 0 v [l
# AR, R E N 91.55%~965.39%, ik N
63.40%~958.54%, = e i Ok 47.75%~703.49%, T
EENOREY Rl iR NI B Q€ S UE- I/ SASES
WF 5T 25, 38 A —43% %] 355%!", Bade 25"
XI5 K H 22 FOoRE S R O TR R AT AR
BEIE AT T L, & BAE B A il AR AL IE I 1
LR, TR R VU R 26 A6 G W Y 2 A 0 ) R B AL
N7, H ARG T 45 R 5 AR5 2L, VE I 121% F
355%. HHLE WBE 208 b o I BR AR A 5T Y
FETARONL, H A R 2 ARk o, (HR, 7EA
U S R NP W v s N ey e ] Eh]
[FI2 2 N A, DRt o 00y 40 v 1L v o, HL DA
P T e 41 0 0 T B A AT 5 R, B B RN 1Y)
s 225 5 A 52 e 1) 7 3k 1) e R

265 RERWKFE  HC2.63"T K 5 EEECHIK.
W 3 MR EE Y QC BES, BEVREE I 6 I ERAR
AT, E SR TR TR Ay [RIRHA BTG K35 50
mL Ab B AR [F] “2.6.47 TR ik —BU(BR T B
FEAT 3 I REA AT ), 1 SR (03 [R5 45 R I 1 1)
U T AR, B I IE RN Ape PAA I 4gA4,,%
100% T334 B I3, [R) 9 11530 A A 19 4 BT i
2, I FH PN AR A B B TRT IS0 A TE A 000 0 1 e B Tl i
R EREW, AR ST L F R ARG IE R
YA AF I 4 R ISR IA5 T 92.64%

26.6 FEMAE FLHIE “2.6.37TF QC B S IR E
— B ARESL, 3 AR 4 °C PEREE NS 24 h, R
JCE 24 b, 3 IRERAIEIR IS, 4% “2.57 T T 7 R4,
REAMRBE AT 3 AEA AT . 44257 R Jy ik
1, B—WREEHEAT 3 AT, 45 R 3R W, 26 Fl
RIS SO FE 2 IR AN 3 R RRIE IS IR FFERE , bR 3,
4-(7 H — 5 J5)-N-H1 JE < PG 1 ( 3,4-methylenedioxy-
N-methylcathinone, Methylone ) =5 ¢ & 4, H 41l
PIKBESHAE 4 °C %A TS 24 h Faoe

267 G E Atk 50 mL, InA S AR
¥ 125.00 ng/mL (7 Ethcathinone . Buphedrone, NEB,
3-MMC, Pentedrone 250.00 ng/mL ) R AN
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PRIEWAS 150 pL, il B 5 25 FRll Y 375.00 ng/L(7%
Ethcathinone , Buphedrone.NEB.3-MMC, Pentedrone
750.00 ng/L) (b i 5z =i KRR (RUREAS A7 70 B
3, 36 Y0, 4% “2.57 TN ) EARAE, [RINTECH] 6 £
25 LTSI ARAE i o T SR A it d5e v URE A 2 1,
HUCHE 25 LR SRR it S 5 e s R it 32 OB
ARG BERF TR B APy me BB T HoE
I BRI B 20%, 15 B 5% BA R0 % 7K
RErP I 5 150 T 20 AT
2.7 FEERAFSE

F AR T7 1568 FE R 0 T 1 83 A3 15 7K RE
(ARSI, 25 SR HLAGHIN 1) 25 Ff = 75 R 28 9 o 1) A7 A
e 5 K4 0.027~12.64 ng/L, Fr A ke i vh ¥ R 46
T 21 18 K -2-(N-mtt 1 A5 HE )-1-P il (1-phenyl-2-
pyrrolidin-1-ylheptan-1-one, a-PHPP) . 7 Il ZI| (1) ff
KA 1-[3.4-(0 W 5000 ) Ak 1-2-— H A Jk -
1-N filid [1-(1,3-benzodioxol-5-yl)-2-(dimethylamino)
propan-1-one, Dimethylone]., 1-[3,4-(lF H — 4 3&)
R J-2-H & JE-1-T R [1-(1,3-benzodioxol-5-yl)-2-
(methylamino)butan-1-one, Butylone], 4-H 32, K74
fili  [2-(ethylamino)-1-(4-methylphenyl)propan-1-one,
4-MEC]. 1-(4-H 3 28 38 )-2-H 20 3L -1-T [l [1-(4-
Methylphenyl)-2-methylaminobutan-1-one, 4-MeBP],
3, 4-— W JE W R VY i [1-(3,4-Dimethylphenyl)-2-
methylaminopropan-1-one, 3,4-DMMC], 1-4 %k -2-
(N-THE W% J¢ 3 )-1-1% Bl [1-Phenyl-2-(1-pyrrolidinyl)
pentan-1-one, a-PVP], 1-(4-Fi A Hk)-2-(N- IS e F) -
1-7% M [1-(4-fluorophenyl)-2-pyrrolidin-1-ylpentan-
1-one, 4-F-0-PVP], X $6 4 Jit i £ t IRELAE 5~8 I
Z i), H 4-MEC, 4-MeBP £ t & 48 F H b 77
VIR, ek th i 12 ng/Lo
3 W it
3.1 &g ke

PRALTZE T 0.1% FRRK-Z I . 0.1% FRK-
. 5 mmol/L FRE/KIAWR (5 0.1% FIR) - it
ARSI PE S % T 0.1% HIRK-Z 06 . 0.1% HI R K-
A 5 mmol/L H R /K ¥ WL (5 0.1% H AR A HY
B3 P AR, 452RRH, LI RIBEL AT B hE
PO0T F I, ZKORH PO A B R i 2 v R S U B
AV, ER XTI R AT B3, 8 5E 0.1% HR
IK-CNEAE R TR, T o3 8 RAF, T sl AH T il

fa 5

3.2 ARG EAHAL

32.1 SPE #. #&% pH fEAbfei -S40 LA
T ZE[E Waters 23] Oasis HLB(60 mg) . Oasis MCX
(60 mg) , Oasis WAX(60 mg)3 ' SPE A 7¢ A [ Y
pH 214 F (pH=2, 4, 6~7, 9, 11) K¢, 41T 21 Ay
Frim g R, 45 R W H SR Oasis HLB HEAE
P2 R XF 4-38 H K V5 B (4-fluoromethcathinone,
4-FMC) . Dimethylone, Buphedrone, a-PHPP 4 Ff
NPS 1) & £EHE J11% 55 T Oasis MCX #:(pH 2), {H X}
T HAB RN Y 09 & 4B B0 T Oasis MCX #: (pH
2), I HETE pH 6~7 2514 T >R Oasis PRIME
HLB FESH L E ke . I [FIRF%%¢ T Oasis PRIME
HLB A fift F AS [A] 4% 45 £ (60 mg. 200 mg) X -5 il
NPS B4 520, il LT LI ) Oasis HLB(60
mg) A AR 2 W K .

322 BBLEMMKA AT APk
(DCM) . 5 Pt I (78222, &5 2% HYZIK) |
T B - EE (9515, & 2% IWEK) L LR O
fig . B LA T LR (MTBE) . 40 H e -5 TN i
(78:22) , W, LGRSO B9 E I RE T, [R5
227 MR WA R B AFR (2. 4. 6 mL) X ¢
YR BEiBE 71 o S5 F 3R IH DL BEAE R e s 0 mT
DAVERAS 2 5T 22 i e DN A0, JHCUR 2% 1 381 A s P e Bt
PRFRG EL R K 0 B T B TR), AR e R &,
RPERE 4 mL 10 Sl B A BEUAT

4 B 5

5

AT R FH A AR B SS & UPLC-MS/MSS AR
HESL T 5K 26 Bl VG R 2P 5 AN v,
R BRATAF] 1.50~3.00 ng/L, FH sl T E
A3 IRTT Y 83 10315 AKAEA A AN, Ay X8 1) B i T
FIERATHAR UL T S5 .
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