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[ Millipore 23 ] ; [ AH AL JOCHE ¥, 28 [ Supelco 23 )5
HLB [EAHAEHUHE (500 mg/6 mL) , 12 3% SR AL
JB A A7 FRA 7] o

fii e Bk ( Sulfaguanidine , SG) | il Jif 9% I ( Sulfadia-
zine ,SDZ) ; B Jen e ( Sulfapyridine , SPD) ;i iz B i pais
( Sulfamethoxazole, SMX ) ; fifi Jli¢ g Mk ( Sulfathiazole,
SAT) ; fiffi i B 35k 1% I ( Sulfamerazine , SMR ) ; fifff JIt S5 2%
M (Sulfisoxazole , SIZ) ; fiff iz 1 15€ — W4 ( Sulfamethizol ,
SMT) ; fiti i — F S g IE ( Sulfamethazine, SDD) ; fiff it %
W2 ( Sulfisomidin , SIM ) ; i JJi [71] F 480 1% B ( Sulfamono-
methoxine , SMM ) ; i Jiiz F 420 Wik 188 ( Sulfamethoxypyrida-
zine , SMP) ; fis§ Jiig Xof B 48 1% ¢ ( Sulfameter, SMD) ; fil§ i
SNk ( Sulfachloropyridazine , SPDZ) ; fiff iz s B bk ( Sul -
fachinoxalin, SQX ) ; i & # & 2% ( Sulfadimethoxine,
SDM) ; fififl 2 ( Sulfadoxine , SDX) 5 5 AU iz <K — 1
SAMENE — Dy s 0 A RIS SRR R A R A A
I ((aigal) , CNW 23 m); R (3% 4) , MACKLIN
23] SRR A KICE Milli - Q AKX
1.2 FRER KRB H

A4 17 st A 2 Wb 1y Jo P Y s 5 ) s 2
M1 g/ mL TR G HE AR, 4 S AR e <5 — H
G D, PR T | e/ R T
WL T 4 CFMICR A A BIREUE BE 1 pe/mL
T JHEe TR 5 s v A VR, P90 e U s A R A 7 7 R, TR
e RE R 5,10 .30 .40 J% 50 ng/mL [ IE fl 28 T4
W, R AR i AP A E - Dy MR R S
ng/mlL,
1.3 HEmursbiE

BUKFEE g Bt 0.45 wm KAHIENR 22 R R
UREZR T, HHER B 200 mLORS B 22 0. 1 mL) 398 5 #Y
JKAET 250 mL T EV RS HEFRINA 125 L S
JHeRR — HVAEERE — Dy INFR LA IR A 15 R .

A5 mL IEEFD S mL KARYK TG AL AP HLB
FHZEBU , AARE i LA S mL/min i i A, 1 mL /K
YE, S mL 0. 1% HER — HREA IRUE B, Ui Mt i i
ZOERR S mL, HU200 L BEAGHIN 800 wL I 4G i
SAERERE S A IR 215 4d 0. 22 pum RS IEIR S 15 B
BLITHT
1.4 {UER&EH
L4.1 @&t

@Gy Waters ACQUITY Cpg (5354 (1. 7 um,
50 mm x2. 1 mm) ; #£7:30 Cy AR5 pl; k0.4
ml/min, JEBIAHA AL A i 0. 1% W iR - /KW, B K

0. 1% HIRL - HBEA, SRR L VRO P W3R 1
F1 MHERERBER

Tab.1 Elution programs of mobile phase

i} ] /min Time A% B/%
I 95 5
0.50 95 5
1.75 90 10
6.50 55 45
8.50 30 70
9.00 30 70
9.25 95 5
11.00 95 5
1.4.2 Juj st

FAAEE: 22 SO M MIRM 5 25 5~ I EST I ;
FHUE(IS) :5 500 V8§ 7Rk EE (TEM) :550 °C ;%
HL(CUR) : 35 psi; fif 8L (CAD) : 9 psi; Z5 1L %%
(GS1) :55 psi; 4B 55147 (GS2) :55 psi, TR iz
KA BIRE TSR 2.

®2 BEREAYRERMINFRIESH

Tab.2 Mass spectrum parameters of sulfonamide

drugs and their internal standard substances

HET/ TET/ K R

fea s (m-z7') (m-z") HE/V GV
Compound
01 03 DP CE

Tk friz ok 215.01 156 /108 52 17/29
i frg s g 251.10 156" /92 40 22/38
Tt F e g 250.10 156 /108 40 23/32
ik frle Y I e 254.10 156" /92 63 22/39
Tieh i 1 e 256.10  156* /92 40 22/37
itk JHe Y L e 265.20  156* /92 82 25/43
it g S D e 268.10 156*/113 82  22/25
itk e F e — s 271.00 156" /92 65  21/40
il e — P S s e 279.11 186* /156 60 23/27
itk e 2% s 279.10 124*/186 80  30/23
ik fr 1) FHY 4 s 281.10 156" /92 75 25/46
Tk e HF SRk 281.00 156*/108 75 25/36
itk Jrie % FRY 4 i e 281.10  156* /92 70 25/46
ik Jhe SRS R 285.10  156* /92 65 22/41
i g A W o 301.10 156*/108 80  24/36
T e R 311.10 156" /108 70 28/38
T e 222 31111 1567 /92 70 30/44
AR 4B — 314.05 92 58 44

HF 4R - D,
W s R BT
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Fig.1 Effect of different purification columns on the recovery rate of sulfonamide drugs
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~6.13 min 25k 0. 54 ~6. 33 min, [F] 3R 45 R 2 3|
B2, % RS — e B L/b TR A&,
RCFAH 2, 7] B 5 8 108 V20 A — 3K, BOAS S 56 1k
0. 1% W — KEEWAE R sl
6x10°
5x10°[
4x10°[
3x10°F ‘

Intensity/cps

23101 ‘ i

| \
‘ ‘

1x105[ ;l f ()

2.2 fRAEMZKLH

FFECTH GG 17 PR RS 25 A IE 26 TAE
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FONAERR , LA E L s AR bR , 22 AR E R 2R, 25 bR
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Fig.2 MRM chromatograms of 17 mixed standard solutions of sulfonamide drugs(10 ng/mL)
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Tab.3 Regression equations and correlation coefficients of 17 sulfonamide drugs in water
A4 FR Compound 5 B3 B} [A]/min Retention time 4772 Linear equation r
Tk iz ok 0.54 y=0.165 73x -0.012 76 0.999 81
itk Jile ma g 2.01 y =0.308 82x —0. 026 91 0.998 46
Tk i e 2.86 y=0.323 91x -0.029 51 0.999 89
ik e FF I s 4.62 y =0.293 50x +0. 050 08 0.998 70
T e g e 2.69 y=0.271 02x —0.003 82 0.998 76
it fig HHY L I 1 3.11 y=0.219 01x -0.012 83 0.999 60
T i S 5.02 y =0.299 23x +0. 002 04 0.999 47
Tiek e P e — e 3.98 y=0.328 57x +3.662 81 x10~* 0.998 93
Tt il — FR e e 3.92 y =0.585 51x —0.024 86 0.999 84
ik Jie 2% s g 2.26 y =0. 620 98x +0.004 98 0.997 37
it fe 1) FH A I 4.67 y =0.190 08x - 0. 015 24 0.999 39
Tk e HH R A 4.21 y =0.435 01x +0. 003 96 0.997 99
Tk Jhe Yo} FR S g 3.80 y=0.252 41x +0.032 42 0.998 48
Tk Joe SRS R 4.41 y=0.274 78x +0.010 50 0.997 82
i g v I 6.33 y =0.290 38x +0.019 02 0.998 67
Tk e F - 6.08 y =0.530 26x +0. 036 60 0.999 21
Tkl 2 4.89 y=0.513 34x +0. 142 67 0.998 16
2.3 REESH HIeR, 451 WK 4,

i HE O M B8 - X 0 i 0 £ M LU KT 3 (S/N >
3) E TR S fE B KT 10(S/N > 10) 1Y
J I, ASC s B A6 U BR 2 0. 3 ng/mlL, & & FR 1.0
ng/mL, i T HA5 70 B #1J& A 200 mL 7K Ao 45 5 &
P R GERE 5.0 mL, R B 5 f505 EALI A,
PRI 0 7 325 F9 Az L B R 0. 038 ng/mL, & it BR Oy
0. 125 ng/mL, TE/KFEFIAGE BRI PIR 545
WEVR I, (AR R i R VR o 0. 125 ng/mL,
10 R, R 2 B, 5 0 400 e B Sy 7 ok B VA B, 17
P e 24 25 ) 10 8 i B8 1 o g g 5 M L 3 K T
10,3 2 SC/T 9436—2020 7Ky 251 I 45 (7K A& IS
e ) HRE e S 25 R I A VRO €63 — ERIC TS ) Hh
ﬂ%%*E@ﬁ06hw%L%%$o
2.4 IEILISZK E LG

E*W%WMAL%Uﬁﬁ%*?%
mmﬁﬁiﬁmuuwﬂ>ﬁm#Mﬁ&?%ﬁm
WIESr5 8 1.0.2.0 & 5.0 ng/mL, {5850 A5,
P RERE S AL AR EA TR AT E 6 T

4w R, 3 FRAS A BE KPR, 17 Bl e 26
2 IR AE 74. 6% ~ 105. 6% Z [a] , FHXS AR I
#250.89% ~12.89% (n=6),

2.5 SEREEmOH

RATEIE T 5 E XN 10 Ak
FEFN 10 NSRBI M E KR P A B G S 25 W 5k v
FUrb 22 ZR TR K R T ARG R 2K 2590, i) DA i
HbZR A 49.9 ng/L NI 6] FF AU MR e 256. 4 ng/L; 7E
1 AN SRBE G 8 7K R FP R Hh B 1 T W e 63. 4 ng/LL,

R g UL 5, B nl UL, BB K AR i e 2 e A
VG YL I ATAE , HVBAE A 25 IRUBR: A 300 XU
(ERESSE
3 %Fig

AHFFEENL T o AU (3 = T DY T B
R FASCIE K A Hp 17 st Y 26 25 1 36 B ) O 2k
L UEJE R KRR HLB AR AR AL IS, () Cog
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B8R, 0. 1% WL - /KIEW AN 0. 1% R — I
VA WCVE Ry i 3l AH A B8 e 5t 23 25, >R T AE B A AR
R, Z O I A (MRM) 438, 6] 60 5 8 s 7 8
o SERFEW 1T MRS 2 4E 5.0 ~50.0 ng/mL
Vi T 1B P 2R R, A T 2R O R B (R

F0.997, %77 35 1K H RO 0. 038 ng/mL 3 Al
BRI 1 [BISCRAE 74. 6% ~ 105. 6% Z [8], AH XAk E
{22 0.89% ~12.89% (n =6) o % J7 ikl PRI |
ERR A, AT A T I MK 7 SR B K PR 2R

250 5k B 18 DL B AR A o
F43WHEMAKFET 17 ML ME TN E YR

Tab.4 Recovery rates of 17 sulfonamide drugs at 3 levels of addition n=6
IR JE /K- Addition level
T iz 2t !
BT 1.0 ng/mL 2.0 ng/mL 5.0 ng/mL
Sulfonamide drug name
B2/ % Recoveries RSD [A[f 3% Recoveries RSD [B1it %/ % Recoveries RSD
ik Jiiz Ik 93.8 6.56 85.2 3.76 94.7 3.76
Tl g s g 99.8 10. 81 91.0 4.16 90.5 3.01
Tl Jeiz i g 93.2 12.24 89.9 1.91 88.5 2.78
it fe e e 93.6 8.30 94.0 4.29 91.4 2.41
il iz A 99.6 7.50 92.8 4.22 90.5 3.73
i Jig B ek s 99.7 10.99 93.5 1.67 89.4 3.18
i e 7 0 e 98.2 6.38 91.4 4.12 88.5 2.35
it iz Y g — e 101.0 11.02 87.5 2.35 89.1 3.32
it e — FR e e 91.9 10.79 93.1 3.43 91.9 0.89
il 2R g 102.6 12.89 93.4 2.85 89.6 2.95
Tt Jigz [F1) PP 4, s 103.4 9.95 89.9 1.64 89.1 4.40
Tl iz Y ARk R 89.0 10. 16 88.0 2.73 86.0 1.07
T X HEY S g 96.0 11.65 90.2 3.69 86.6 2.67
Ttk Jiie S mk gk 104.5 10. 89 88.8 1.37 87.1 0.96
Tt Jidz s I Ik 89.8 8.86 74.6 2.13 95.2 3.24
Tl bR 105.6 6.27 90. 8 1.83 89.7 1.92
Tl it %2 2 92.1 5.72 88.2 2.55 85.3 1.83
RS KEDEREAYREER water of the South Yellow Sea in China; Occurrence, dis-
Tab.5 Detection of sulfonamide drugs in water bodies tribution and ecological risks [ J]. Science of the Total
RS o 15 W (i L) Environment, 2017,595:521 - 527.
St JE o L5 e LT
n ' ) e e [ 2] Zhang R, PeiJ, Zhang R, et al. Occurrence and distri-
Sample source Detect items Detection value
bution of antibiotics in mariculture farms, estuaries and
TR KEE 1 T b & 49.9 the coast of the Beibu Gulf, China: Bioconcentration and
AT IKRE 2 itk Bz ] P 4R 256. 4 diet safety of seafood [ J]. Ecotoxicology and Environ-
AR 8 T P O 63.4 mental Safety, 2018 ,154 .27 - 35. ‘
(3] &4, 28 8B, 5 R XK IEK T 13 T
FEPUA R 53 A0 FRAE B AR BRSSP [ T]. 36
- 324 2016(37) 12415 —2521.
S 3Lk liss (37)
[ 4] Chen H, LiuS, Xu X R, et al. Antibiotics in the coastal

(1]

Du J, Zhao H, Liu S, et al. Antibiotics in the coastal

environment of the Hailing Bay region, South China Sea:
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(7]
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(9]

[10]

(11]

[12]

[13]
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[J]. Marine Pollution Bulletin, 2015, 95 (1) : 365
-373.
Wang 7Z, Han M, Li E, et al. Distribution of antibiotic
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China: their links with microbial communities, antibiot-
ics, and water quality[ J]. Journal of Hazardous Materi-
als, 2020, 393 . 122426.
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2021(43) .94 - 102.
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PEREPI BB S8 0 e [T ] v [ BRBE BL 2%, 2021 (41)
5314 -5325.
] itti# , Jeyakkumar P, Rao A S, %%, fif 2 251k 240
FUBHEE [T ], F E R (fB57) ,2016,46 (9) - 823
- 847.
S WSR2 WA K SR B B [ ] KR
Wk,2002,22(3) :50 - 51.
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bR ,2020,10(5) .7 - 11.
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Determination of Sulfonamides Residues in water by ultra performance liquid

chromatography — tandem mass spectrometry

YU Haifen ™ ,XU Hua,TAO Jun, WU Zhenshan ,BAO Wei,ZHU Xiaoyun

(Jiading District of Shanghai Agricultural Technology Extension Service Center,Shanghai 201800, China)

Abstract ; Standard method validation is an important part of the quality management process in inspection and testing

laboratories, and is the foundation for ensuring the accuracy of inspection and testing data. In this study, a method for

determination of sulfonamides residues in water by UPLC — MS/MS was established. Verify the method from standard

curve, linear range, quantification limit, precision, and method recovery rate. And the key experimental points of

this method were analyzed and optimized. 17 kinds of sulfonamides had good linearity within the concentration range

of 5.0 ~50.0 ng/mL. The correlation coefficient of calibration curve was more than 0. 997. The detection limit of this

method was 0. 038 ng/mL. The average recovery rates of three spiked levels ranged from 74. 6% to 105.6% , and the
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relative standard deviations were 0.89% ~12.89% . This method was applied to detect the residues of sulfonamide
drugs in water samples and aquaculture pond water samples in Jiading District, Shanghai. The establishment of this
method can provide technical basis for monitoring the residues of sulfonamide drugs in rivers and aquaculture water.
[ Chinese Fishery Quality and Standards,2024,14(2) .07 —13 ]
Key words : water; sulfonamides; ultra performance liquid chromatography —tandem mass spectrometry; residual de-
tection
Corresponding author: YU Haifen,E — mail ; 33964656 @ (q. com
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