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FHEARLAER LR E RS SRER AR E, IR F8 266237, 3. REBEERY:, b
100049; 4. E 2Bl PR KRB0, IR 78 266071)

W AF A #7544 49 5 e & (Sulfonamides, SAs)Z K A R-F4— KA LS RILA G, W Z A
TFAE, Rk, FHLAKFRA, ENKRAGEEESRAMERBPHANKISRE T, sFKELESE
GoFo N R AL A BRI BN, IR B KA R B A 6 e A AT ST R ARAT IR A M b R AL A
a9k, R, MAEHFHRGHY, CHETETRAEFRER LSRGk X Hon 2
Fik, HAAFRGNAELE S BE EHAR THAXG L., EEPNTHLF KRR EEES
ARG e A So BT R R H AR A BT T ik AR R, AT T R RS e A AL AR A AT T kAL
Bk, A b, RTESATT KIS AE RS RG DTN R ETH%, EAeKES. dBEHK
B BILMAT. AR, IRBEAIF AT B S04 H 44 B 48 Z B (Solid phase extraction, SPE)1E 4 & 48
ZH B (Liquid-liquid extraction, LLE)# %X 7 %, W) 2 M A TRIREF R BB LSRG
BAeg &, WA A KM A A6 L&, SPE 69 RBE At HBMATE] T R R, A48 E i (Liquid
chromatography, LC)4 % B /& #%(Tandem mass spectrometry, MS/MS)J4 A 44 K & B AT &% e K A s 2h 45 6
TEREHH T E, BALMNRK. REEGH. S AAFHOR HAMNATIBFFMRE. RREMA
F KRR KRG T N BTERR T KIS RGO AL, TR L ARAER L. Brik B XS04 547
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e P A Yy T RE A A B B4k, L 2 S B
WG B IAE T K FP A, R, A5 R
AR LS A B ) S OAC = e KIS, A
WK . MoK A LA R AR K R I ) 1 A
HE AYAAES G KRB eSS & L2
B B BT R A, b T ng/L & pg/L /K, [HI2
THIGE B S AR S i HE L T 2R B “BEFAE”
AR AL, XK AR AR iy AR B R LR T BE T A A=
BIEFENIA T2, RN 275 S0 R GTIERE N Kt
HRATEIR, R N7 AR AE AR R,

1 RS A 2 B 4 A i 5

Fig. 1 General structural formula of sulfonamides

R TS R ALK AR R B 2 W, W
BLIF R RO BT I T o BRI B 2 e K
WK Z DR R SRR B KEAETE, SR A
ASCER I AR AN R LA L A R e PR
MPFES TR, KB THYIENE ZbE 5 o s
FE S BARa b, M ki % S0 o AR R |
00 i 0] 1 2 2 3 [ s AR ) S ik e 45 24 00 3 B
DA N P R B SRR 2P a Wi e 2 = SRS
HeA, AFSIRAE R (Liquid-liquid extraction, LLE)AI[#

#1 ERAEEEE AR IER
Tab. 1

Physicochemical properties of common sulfonamides

AHAEH(Solid phase extraction, SPE)4%:, Hih SPE LT %
RALSEH LLE BchicR FIRRE TR AR, 9872
FHF RGP A 2 o s s 560 i i
W BT B AS T 2 JR, RS G B el
R, IEAN, TSRS A et R s I ik
RIPPE . HAr, &80 AH 5% (Ultra perform-
ance liquid chromatography, UPLC)HEREXFiji%(Tandem
mass spectrometry, MS/MS)EKFHE AR T =5 R ABUE
R, IR TR KA BT S A 2
(MRS

BEXT EATAARGL, A SCHER T 47 R K BRI it
JHe IS A5 B 245 0 1A ot T A B AR RN 43 AT O ik A A 5T
R, 0 KPR AN [T AR it i A B R AT T LR,
SEE T RS B B T, i TR
4F(2018—2022 4R ) AR [RIAK BREE A0 JoT R 5 124590
A3ATINE B SE, AT ERRE N A IR K R HR
G AT T E SR AME S RS

1 BRRE R A A2 4 oy AL MR

FLO3 T EAR T BT 0 BRI B TR S A A
MR EATR, BRGNS antal 1
R, BT AN IR AL 25 o T |
AT AR RIZRR(R D9 283h2E, tnmgne | wemk | ok
WS LS A S B, AT AN TR] R 15 L5 )
AN TR] B0 - S BSOS [R) A AR BT, L AL ) i
R I B BT AR 1. IESERE- /KM R A

G2 CAS & b2 554 JEE IR Ji Bt /(grmol ) 1gK o KEMEY (mg- L") pk.?
) CY
fih e FH R (SMX)  723-46-6 /@/S\\o T;N<o 253.28 0.89 610 (37°C) 1.97; 6.16
HoN
QRN
ik iz 1% 5 (SDZ) 68-35-9 /@(S\\o 1) 250.28 —0.09 77 (25°C) 2.01; 6.99
HoN
o Ron
e — P 5 BE(SMZ)  57-68-1 /@(S«b ' 278.33 0.19 1 500 (29°C) 2.00; 7.59
H,N
Q RN
T e ML & (SPY) 144-83-2 /@(5\\0 ® 249.29 0.35 268 (25°C) 2.14; 8.43
HoN
T e G285 5 (SCP Bty C
E -32- R ° .
ik i (SCP)  80-32-0 H2N©/ OT%C. 284.72 0.31 7000 (37°C) 2.02; 6.60
O\\ /H N\
Tl i F 50 (SMR) 127-79-7 /@/5\\0 Wj 264.31 0.14 202 (20°C) 2.00; 6.99
HoN
Q\ ,H
Tt I BE WL (STZ) 72-14-0 /@(s\\o f\N/) 255.30 0.05 373 (25°C) 2.04; 7.20
HoN

¥R T Chemical Aquatic Fate and Effects (CAFE)SUH 2 (2023); ° %4 5k J5 T DrugBank %04 % (2023)
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(Ko TGN R BK TR 355, A% 1gKow [EATVNT 1)
FNIZWY B REAC ST ECBK L SRR PSR, T
1gKow [HCNKT DEMAEZYI KR, R
B IAMR Z BAT R EARAY 1gKo (8, FKPER . R
JE FR B (pK) S A B TR B (AR M B
LYW A — DR U (NH) A — S R A Tt

JHFE(-SO,NH-), S BURRBMIVE, RIVA i TR,

HAEMA pK A, KEHE2E 2585 E 8,

2 AKIE R REK ARG A R
A B AR
5 B AL B AR X KRB R e DS N 2
SRR U A G R A I, AL AR O R AL B S 40
A, BRSO R R B E KL N
JREaRIR K- (ng/L £ pg/L 2), MAMKIREEH

BEbn Y T 2%, RIS A Y SRR R 2,

PR, 5 X R BT AR i EA T3 224 1) Ak 3 DA fe B
Mo BEAIR TS 3 L BRAE S b 2 B T, 1 A b 2 A
A E AR AT DL S R A R
21 AR
2.1.1  JKAREES:

P KRR TS, NI REKFES, R
T Bl A b RS ATT ) 5 i 3 R KA DR B A
B, FERNEE RS R @ O Tz

B o R RE ARz IR BICH IR, BOON HE AT g A B,

T SBR[ AOR I 0ok 20 5 2 53 B Ao e v R
Yy T, WNRTRE B0 SPE AEEE ZE RSN
R it T AR B A B ] 3 R R BRFLAR R 0.45 um A S
21 Y5y )@ e Bt g as FEAT Tk g, AR T B kAR
Mo AN 2 S T 0 D R R KAL)
HTHERETSGIF 28R/, Al =mn
mEMEE T, K, 7425 E H RPN KR
B, TR 20 N & — % V4 £ B2 (Ethylene diamine
tetraacetic acid, EDTAWE AESH], X&N T PiikK
FE A ER B G SR A TR S | DU B 2R 2Rl R PR P R 2R A
ik e s FIE A A1, ATy SPE A BUNME
G5B DT ARG [l 23R o 4R T BP0l Ak BHLRRE e 2 5 7 2
YIEF AT 2 D 58, oA ENIAS 5K M0
MM HEFIERSE &Y, HIICTE I EDTA, i
M6 25 W) BAA TR PR, W pH (HUE T
ENERIEE, 7 pH ER 2 MRS T IE
ML, 76 pH 2 F1 5 Z[E 2P, 76 pH {E = T 5 B

T, KRZHCENT, i AR ok 2 B e 5
VW) pH HIET R 3 A, B2k By
FRRE i BSPRE pH (RS FBLJR 7 2 2~4, A DUBE S B A B9
IR Ak, I 7K 5 TR KRR i 1Y) T A 5 A
A HM,
2.1.2 ULRRYIREG

S KRR AR L, OBV AR fh (0 3040 B A R T
HEB, TEL R T B R O S R B
VR T8 B A 38R T 1T s 60 05 1 B 43 B Ak 22 AR 1k
ok /D4 2 P 0 A O L fof GRS 43 AR A U
FRrHCRAS o KR VR TR RO RE & 8 T iR BR b AT
TR, sl 0 TR A0 o B e UEA T 5 240 M i 77 2248 TR
TRAT, HRSHE TR B VA 5 AT L o B M A R R i 0 58 B
TR AR AR LY, —80 C I HEUUARAT Ay R AR TR 1Y

BeAh, SARIARRE R RS, DURIRE S e e T
PE—2E 1 SPE 43 1 & AR Hi, A2 S0 H T R
BCE ) P R S A R s . ith, 2SR R
F55RRYE Mcllvaine BT RRIE G2 RN A Z Filsh
L ORESL R, 2O IRATE BL, [ 0.45 pm B
LI T A5 U e g BT AR RE S A B
B TR S AKARKRE S AR T
2.1.3 HYiEEE S

T A WA S TP R e 28 A L2 ) B AR
YIS K 2w ot s, g —2e e FuR R D2k
Hil, HorpAg AIREE b B A, A — 2R
IKFE SRR R AR . A AR S R R S K
JI O RN PR, 3k (A i A LA PAS A T N 2, —
D AL FEAE S 38 Ak o R R s ALV SRR B o
DUVE . MUBAR 32 s 7 A B0 L5 0% S (0 Bk eI A h 25
PR RN T LA O TTE M AR AR ) A s A ok
T B A I T AL, TR R RS ol R Ak
B, o, (R B AR A ALY R SRR
Oy BRI A RGN, RS R, A RS
FHEE, LR ORRsS A e, sk, nliEsd SPE
PE— 2543 B Al Ak LA K IE e 3 25 bR g D
22 BBRERHMSBER

IKERBE R A 2 W I 43 B SR TR R
{345 LLE 1 SPE 4%, H, SPE BV B4 4L LLE
BRI SR AR S AT AR B R
2.2.1 WIBFER

LLE &I e i) —FP R dh AT AL B AR, HAE
J AR YRR i Hp AN R AL 5078 AP A AR A T A Hh
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AR BT R AN 22 R DL s s s 46 . LLE B
T PR, (HOHERAE BT R B R R A w5
F L ATREXT M B 5 Y. I, A 2000 AELCE,
LLE FARIFARYE 12 H TR IR P e 5 s i
OB E AR T SO IRILE A, S0l R 2R R
A B (Single-drop microextraction, SDME), %5 2] 4
AR A E(Hollow fiber liquid- phase microextraction,
HF-LPME) J 43 #{ i W i %6 B (Dispersive  liquid-liquid
microextraction, DLLME) % ¥ AH 1 %% HX (Liquid-phase
microextraction, LPME)f% A"l LPME J&— % 71| fix
/IMERY LLE A5 RTARBRER, A Uo7 R A) ik
Ak A AR BT, AN EAESE LLE Fids 194K
BT, HARERE , ARG, MIeR s HERERT,
b, DLLME H 52 2 V2 G0

DLLME & Rezaee 45T 2006 4F$5 i ) —Fl
Al LPME HOR, 38 2 B O 2 ORI Rl 22 T 53 0%
FPRTE T A KPERE S W D, T O A W,
H H BR43T 0 AT DA 2R O e i, B0 i A O
FITORRAEE IR, Z 5 e i g de ok G, T
#E—4 4472 DLLME 2 BUd #2 i 8 . A WL 77
AR, A 32 SR TC R R K M A A A R
AR A AR FRAZ BR DA K B0 0 R £
TR G A 2 At &Y, 2% T K,
M DLLME AR X B G 2 9 09 52 bR FH I EAS
HAH, ARk, CDaRH T 2Rk DLLME
TE S s g FH o i 2] 6 [R) 8E, JHErh (R AR
(Tonic liquids, TLs)fHE A 74 ML VR S 26 IO 51
AR B, WA RS G 2 Y B o 5w e 4R
T E AR 7E 2018 4F, Chatzimitakos 4524

P T —Fh AL T RETE B TR (Magnetic ionic liquids,

MILs)#i % DLLME $#R, DIfi3eky MILs f[# {4
AR, MBI V5 K AL TS KR K T R R
KA ML) N R AR S MILs 14, 5k T MILs
P B il MILs 215) 0 B X, gt m 7 ik
(1% 5 B AR L PR pH E KK A8 T s S
], AX 15 min BPAJ DA [R]—#F 5h v [ B 5 4 = e A
WG AT . A R R KR
FRNSCR (89%~101%) 12 b Ak, KA T B TXAY
2 DV T A B A BURE % v IG5 DLLME Joik
W 3 KA A 0 A B R FE B 70 o s — PRI RS
FE T8 6 04 7 e 3L AR TR T A RO X KR v ) T
W26 R IEA T AR, BRI L2 5 B B 4k
TG PEFDE B X 48 G a, BA R o /A AL

AU TR o SR JERE KV R %) 2 BBORA L 1k
TEL L UE Ay, 2T LGS UE #4770 8, A0 R (Limit
of detection, LOD)A 0.1~0.3 pg-L™", FHXFAR N 2= N
4.7%~5.8%, [MICHRLE 41%~97%Z 18] . 1% )7kt T
DLLME W FEIT B B0 B8 | fifl T #RAE, Beoh, %
A B A B HLEFIAR D . BRI REO,
222 [EFEEH

SPE £ AJE M 20 21 80 AL BATF 4R & ok,
R B W B0 5 e R Y 58 11 XA i T U 7
HAR T T B siAb A 48, 2P 3 [ AT
WAHRZE UGS AR . R Y AR BT i Se il i
[T A T 550 s R BT, SR folE T3 > 5 B 1) 3 51
FAR, feJa /AR B AR 2B DA R 5] v sk
ik, HTIRSm T, S50 LLE ML,
SPE A LA$Efm HAR I iy mIeR, B L 7
FEHL, JR/DRE AL T[], REARBUAS, R A5 17y,
AT LASE AN SRR A Bk, SPE 382 [R]I) AR AR
e AL 20 AR S AT B A T R % A 5 A R B
. 1A, SPE ANTFEEHEAT LLE Frfs f9AH 32, ATkt
BT LLE " T I AR RUR R B 5 R iR 22127 Gl
4ok, SPE B R IE 4 LLE HiR, #5121 F/K3R
e A B2 RS T AR B . SR SPE AR AR
DA rh [ KL e B 157K L MR AKCRIHE R KA
s £ B IR S G I YITE Y 35 RO R0 1Y
251, HATRLIRI A A R I RE /N S I A A O
S AN, SPE ARt FH T UMW PRS2
VIR oy B A S0 R, SPE F ARATSRAFAE—SE i s,
WA SERHE FE AR DL TR S 2 it i A 3 v 5 11 R
SR TE . Ry TP AR e A A PR T | FRAIAS, ]
IFSE I I B o BT A, LIMESE SPE kil — 20 ik
VEJ5 & 8 K 2 H RGP [ A A5 B (Magnetic solid phase
extraction, MSPE) il 43 E[J 75 [ #H % HX (Molecularly
imprinted solid phase extraction, MISPE)S5 5 £ R .

MSPE T 1999 AFE R, JE—Ffl P b
FIMAA A it b s 52 B AR08 SPE HOR, 14
T3 1 SRR R R BRI A B0 S H AR B R
W, BERI MR B B R R |, SR AR
FHAE YR T 3 25 25 ISR PR R 591, e i ot E s 73
et A5 504" MSPE @it it insMHsis 5 SRR
FERT S, I HL R TR AT LA s e s b4 ) 45
HCERE A, W TR S B AR (8]
IFERRTETAR, SRR 120U, 51448 SPE HHLL,
MSPE N ZER AR, ik 1R . el 1
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FARFURE A TRE SR AGIRHRL . A, R 50 T s ok
FESEA LA AR AR E R, PR E AR, B,
MSPE 34z i & 3t F T /K b il & 2
oy b RE L, W TR AR, AT LATE
ARG R S (AT AL | T PR ) 43 e R A R
Fl BT AR RER R RE AL e RE T AR BRVE S — Pl A
ARG R0, P 5 SR RR AL B 6 RS A A
LYW AR | R R R | R T mERE | e R
PR AR IE | i e PP AR frle — PR AU, I [ e
4 95.7%~107.3%, FXARMEINZE <6.7% 1% )T B A
AR | RS AN CRPY ) R 2B R
—FEHATRHE AR, FBOL S BAR i Z
R SRR B —, TSR RV A R B0 Pt %o 22 28531
HER BRI & 4L . A58 Eok it R LA HLILR
YRR S REPE S B A DL A RHE AT S IR B 7, [
BHKT 12 RIS TEERIS A 2h . 5 AR
MSPE £ARMM, HIERABRIER . 0, ALY
BRI ML FITEFE R DI, DL E R i st
B REME AR AT LI A — s A A W B 50 FH K BR
e IR RS A 2 AR

MISPE J& — F DL 43 F BN i 3 & ¥ (Molecularly
imprinted polymers, MIPs){E AW Bt 551 (1) h 1% 4t SPE &
JRETTT K BT R AL B R . MIPs 8 SPE Bef 4k i bt
FI R FH B R Sellergren T+ 1994 44 B3 2 2%
FHF B3 4 A 1 4 A R SR 43 F(H A o ) B
AR SN RSB R G . 1 e A A
T 5Urag sk AL M s A N 85 G 0 T OB E &
Y, SRIE I ASSEERIAE 5] & R GASOR) PE R T SE T
REA W B ACHR R AW, i 0y e R
TG>T, I AT SRR 23 B 25 B o7 24,
I A BB > F B R RN BE S MIPs,,
MIPs [ T ELAT i B s e MRk iAo PE R DL s Ak,
HHADE AR, FZIAAE T H S R s
P, FEE E MIPs 1] DL 35 o vk S s i B H
A AW, JoT o B B BAR i T AR
MISPE A b T 7K P45 it e 25 6 i 24 0 1) 0 15
EAEGR TR LA R,
SENHTR D RE AR, A T X i s e HLA = 2R
T MIPs, FH B8 PV 0 7K AR o v s i 1 W 114 326 4
PEEAE, M IAREE KRR i B ISR ik 88%, W)
HAZL T MISPE ik S ERE gk ik, L 3-= N
B = A I REBE R D RE AR, N BE S BAR ST
SR FH AR SCRL T 28 T R i 48 T 4 T BNl Rk

Tk )22 (MIP-QDs), 2 1 FH 36 7K R A 5 o g fic
W WE AR, B ARAT T R4 B 0 A [l 0 (82.7 %~
99.9%), 1212 A T 2K ST A AR it i e A E 174 TR
T R ARSI AL 1A S SR, SR IR i PR Ry
SRR SR IEANE T 2 5% B H AR 23 A 1 Rk [m) i
WA, IR SE BRI HhIEA T H

N T HAFIRATAEBICR, W B A 20 R SR,
X Ah e IR T H AR 2 A 5 AL S5 (R A
HRER) LA K W B0 5 H AR 2 B 2 [a) B AR BLAE H,
I M ot B e F) A P L 5 7% T Y SPE I B3R 2
HEERE YN Oasis HLB) . #AFEHANBR KA |
8. A A EE) . MIPs. &8 A HlE 22 (Metal
organic frameworks, MOFs), A4 HLH 4L (Covalent
organic frameworks, COFs)FI# M #1R14%, BHai, k£
BT FEAN L84 ] Oasis HLB A1 #1725 B, Oasis HLB
Je—MEACGEIEYE ARG, R AR AR 1
M5 IR SR KPR N- 200 F nH e Jo T A0 5 R 1
() . M B G B e, ] T P AR A
A WRYZEIR, T HAERAS pH JEHIA 1 2] 14)N#
HA R, Wl Vg SEmyE . stk Mtk
AP, ANETETIA, MIPs FEBLH AN [ T oAb GR350 A9
R SRR R A AR S, Ah MIPs HAT R
St MUBHERE L S 73 am K SEO0 R, BRI 7E 7K 35
B b e 25 25 ) 1 e B 5 T B Tz Y N
S, AE PR HRR S PSR SOSE T 2258 B 2 A iy sk
[lff & 4. MOFs 1 COFs J& W Ff HAT HURRAIE )BT
BRI R, A 2L R p e R . A HAS
FHAAR AR, AHENTSA A2 R0 I T s K
I RIS A L2, LN AR AR A 25
A BRI, BEPEHE D —Fohr B f
FR T [RDCR R A5 s B RS2 372 6T,
A BRI ERFE PR G 2 R s A s B . I
Gb, TR REYERS RS HALB AL AR SS A . TR
fE . 5T Oasis HLB A IUH: 1448 SPE JriEAH L,
MMIPs 75 T L AT B TR Sl Ak
T HL S TR IO A AR

R i B AL BT T 7K PR Pl 26 5 L2 1) R
TR T ZE, R 2 FIH T3 A KA RS
G IR SRR IR J 4, R 3 R TR
A BT PR AR RO B, BRI B 2R B 2 1)
() e SR PERE Ty TH A5 A DLF e Ab, B XoF 3 AR BT 501 )
AWHRER, FEAKK IR PRS2y Py e 2k
PEEAA R, RS B 0 E A ) R e
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Tab.2 Sample pretreatment methods for sulfonamides in different aquatic environments

I3 HTH) B S U kb HE I E BICR/% S 30k
o S (0.45 um BEIELT 48 SPE(Oasis HLB, 500 mg, 6 mL), ##
SMX % 54 Hii, W = -

%5 R, B JE5), pH 2~3, EDTA  ZlisKikik, HIEEBE, 10%H i i 69-93 B3]
SMZ % 5 4« P ZF b g v ﬁﬁawﬁ?%g%ﬁ’SW@%BMBJ%mgmmLﬁ 531231 "
"o wokmik 9RO PHAS i, man, sowmmesgy 000 1D
SDZ JefQHE RIS, 5d38(0.45 um @ JE ),  SPE(Poly-Sery HLB, 500 mg, 6 mL), 4138 40
LR sk pH 3. EDTA RBAUKHYE, TR, i - (401

IRV T UE(0.45 um BEFELT4E SPE(Oasis HLB, 500 mg, 6 mL), #4
SMX 4 10 4> 4~114. 41
FIO Ty ek ), pH 2.5, EDTA dpkivE, PERER. G oo

g+ @ L+ 2, .

SOV i . SPE(Oasis HLB, 500 mg, 6 mL),
SDZ 4 164 M, YUBW 75, pH 4, JHBEQO.7 pm - , 79~95 [15]

afi KRk, BRI, 30%2 01 i

LTSI f KR BE, e PR

U, . SPE(Oasis HLB, 500 mg, 6 mL), !
SMXk 6/\ YE, ‘,_’/l:{ ) E? :l:a H3 sy, N (e 41. ~ .1 42
FoA JELW, ViE BTN, B, p O VR 9~76 [42]
SMxﬁnf‘ﬁW,ﬁ\%ﬁ T T A+ F T2, B 7 SPE(SAX/PSA-HLB, 500mg/500  JIFIE 48.6~123 "
T R e R L pH 4, EDTA mg+200 mg, 6 mL), FELPEME. W LA 53.7~108 L)

. JEER, B UF R+ B, #55, pH 3, SPE(SAX/PSA-HLB), HIEEUEML .

A H s s .

SMX % 8 1 LR LING| EDTA R0 82-106 [44]

x3 TREHRATAERABMER R LR

Tab.3 Comparison of (pros and cons) different sample pretreatment techniques

BES A AR O B
e WAE B FERTE A BLIR A
LLE BL R RATE: FRBEE
DLLME 5 LLE M, BERTS): A BRI A AR (S B FER RBUR IR 35 0RE K
- 5 LLE A, R, RS BER S AR BB ek A J A 5
EHERT D AN, SR TS0 f 2k BB o R B 5
5 SPE MM, WICRE: Tor ORI, | Rl kb,
W B39 5 T4 25 164 .
MSPE PR 5 A A BRI RAE: SR REPEIER) 23 W25 03 1)
MISPE 5 SPE ML, HS Mkt iR E R R : MIPs & % R

T E AR W0 5400 A5 0 0k, A I RAH X B —, A
RE 7] -4 2 22 28 591 H s 20 M 9y 1) 5 12 0 5E 0 A
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Yy sE MR e BT, ELISA 0 T 454 25 Y
B W AEAE RS U, FEAR T A I A e e e, 36

el s LT 2509 0 A N 5E - 15 el it LC # H b
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TPy AT RPN E T o W ARYE H AR A i
A e o S B ORI A, 241 | LA
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E A S 5 A [a] 7K B 58 i Jot v il e 28 B I 2 Y
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Abstract: As a new class of emerging contaminants, sulfonamides (SAs) represent the earliest class of synthetic antimicro-
bial drugs to be applied and widely used in humans, agriculture, animal husbandry, and aquaculture. SA synthetic drugs that
enter the body are metabolically discharged into the aquatic environment, posing potential threats to aquatic ecosystems and
human health. Therefore, accurate analysis and determination of SA synthetic drugs in the environment are the basis for
exploring their environmental biogeochemical characteristics. In recent years, with the progress of science and technology,
methods for rapid and sensitive determination of trace SA synthetic drugs in the aquatic environment have been developed,
especially the sample pretreatment and separation and preconcentration technology have made a leap. Herein, the research
progress of sample pretreatment technology and analysis methods for SA synthetic drugs in the aquatic environment in re-
cent years was summarized, advantages and disadvantages of different environmental sample pretreatment technologies and
analysis methods were analyzed, and based on this, development direction of the analysis and determination of SA synthetic
drugs in the aquatic environment was prospectively investigated. Solid-phase extraction (SPE), an alternative to lig-
uid-liquid extraction, with the advantages of high recovery rate, strong selectivity, good reproducibility, low cost, environ-
mental friendliness, and automation has been widely used for the separation and enrichment of trace SA synthetic drugs in
the aquatic environment. Moreover, with the development of new adsorbent materials, the sensitivity and selectivity of SPE
have been considerably improved. Presently, liquid chromatography (LC) combined with tandem mass spectrometry
(MS/MS) is the primary quantitative analysis method for detecting SA synthetic drugs. This method has the advantages of a
low detection limit, high sensitivity, simultaneous detection of multiple target substances, and good reproducibility. In the
future, more simple, rapid, and sensitive analytical methods should be developed by focusing on the residues of SA metabo-
lites and degradation products in the aquatic environment. This will enable the monitoring of the ecological and environ-

mental effects of synthetic drugs in the aquatic environment more effectively.
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