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Rapid and Ultra-trace Levels Analysis of Sulfonamide Antibiotics in Surface Water by On-
line Solid Phase Extraction with Ultra-performance Liquid Chromatography-Triple

Quadrupole Mass Spectrometry

XU Yan-juan', SHEN Fei'”* | WEI Huan-ping', WEI Zhu-qiu', Zhang Jia-qing'
(1. Jiangsu Wuxi Environmental Monitoring Center, Wuxi, Jiangsu 214121, China;2. School of Environment
and Civil Engineering, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract : A method for determining the ultra-trace level of sulfonamide antibiotics in surface water was developed based on on - line
solid phase extraction-ultra performance liquid chromatography-triple quadrupole mass spectrometry ( On line SPE-UPLC-MS/MS).
The water sample was directly injected into on-line SPE after filtered by filter membrane. The HLB column was used for enriching
and purifying. The analytes were separated by Acquity BEH 130 column, detected using tandem mass spectrometry, and quantified
by external standard method. By optimizing SPE, chromatography and mass spectrometry condition, the method detection limits
come out to be in the range of 0.2 ~1.1 ng/L, the recoveries ranged from 80.6% to 113% , and the relative standard deviations
were less than 10.6% , and good linearities were obtained within investigated mass concentration ranges (r > 0.997 2), which
were deemed satisfactory. The process takes just 17 min for determination. The method is sensitivity, fast and high efficiency,
which is suitable for the determination of sulfonamide antibiotics in surface water. It is important to ensure the safety of water
environment, to provide timely pollution information, and to effectively respond to environmental emergencies.
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®1 EZREHEEREHSH

BE/ WH/ WEA/ WS B aH o/
min (mL « min ") % % %
0.00 2.00 100.0 0.0 0.0
0.50 2.00 99.0 1.0 0.0
3.50 0.01 99.0 1.0 0.0
4.50 2.00 0.0 0.0 100.0
7.50 2.00 100.0 0.0 0.0
17.0 2.00 100.0 0.0 0.0

1.3.2 7 & OB A& 3 5 1

WA A R 0. 1% WY R 1) 2l K 35, T 3h
B ACIEE W . Ik 40 Co B R
TR (% AL Sl AR B B R AR P UL 2

R2 BREUBHEGIERINERERGEER

IFE]/min - 3/ (mL - min~')  WEIAH A /% WA B, /%

0.00 0.10 95.0 5.0
4.00 0.10 95.0 5.0
4.50 0.40 95.0 5.0
13.5 0.40 5.0 95.0
14.5 0.40 5.0 95.0
16.0 0.40 95.0 5.0
17.0 0.40 95.0 5.0
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x3 RESWEH
REnE/ e TET EHBE/ HiEER/

s min (m/z) (m/z) \Y \%
SM1 7.71 265.2 156.1 82 25
265.2 172.1 82 25

STZ 7.77 256.0 156.0 40 22
256.0 108.0 40 32

SDM 7.99 279.1 186.1 60 23
279.1 156.0 60 27

SMD/SFZ 8.12 281.0 156.1 90 24
281.0 92.1 90 38

SMP 8.14 281.0 156.0 75 25
281.0 126.1 75 27

SMT 8.16 271.0 156.1 65 21
271.0 108.0 65 36

SCP 8.46 285.1 156.0 65 22
285.1 108.1 65 27

SMM/SDM’ 8.47 310.8 156.0 75 28
310.8 92.0 75 28

310.8 108.0 75 28

SMX 8.60 254.1 156.0 65 22
254.1 108.0 65 36

SI1Z 8.70 268.1 156.1 82 22
268. 1 113.2 82 25

SQX 8.95 301.1 156.0 80 24
301.1 108.0 80 36

SM2 8.96 311.1 156.1 70 28
311.1 218.0 70 28

SPpP 9.05 315.0 156.0 90 27
315.0 108.0 90 40
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F4 TREKEREVAALLGIX Bir &9 0K E L 200

Il e %/ %

ey Gnp LETEE SR 10% W

VR OREWORYE KV TE KV RO
SM1 43.7 84.7 87.2 66.8
STZ 34.3 82.9 85.0 65.4
SDM 37.2 96.8 93.0 67.8
SMD/SFZ 63.8 88.5 91.1 65.7
SMP 54.0 90.2 88.1 65.2
SMT 66.4 93.4 92.0 70.1
SCP 72.2 95.2 92.3 63.9
SMM/SDM’ 72.6 90.3 84.1 62.2
SMX 70. 1 95.2 86.8 62.3
SIZ 73.8 92.8 94.1 72.7
SQX 79.3 89.6 90.0 71.7
SM2 77.2 85.2 89.5 69.6
SPP 70.4 84.1 88.7 73.0
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ABF S B H WA Acquity BEH 130 C,
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Acquity BEH 130 C4,(2.1 mm x 100 mm x 1.7 pum)
Fl Acquity BEH C (2.1 mm x 100 mm X 1.7 pm)
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AN G I BT 50 mm 4G . BRI Acquity
BEH 130 C (0384, i T 3 A o IR #r i, £
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B TEE B T K A IS AR B R vk RE bR v T TR
(1.0 ~5.0 ng/L) , #&¢ f8 3R 7 i HEAT D€ | 11505
MEMR 22 S, 4% MDL =S X1,y o o5 W TR ER
0, o0 WEEER 5% AHER(n-1)

B ¢ {8 s n O F SRR A Bl AR R It 2R R O R L
MITER R S m3R S al WL, v B2 v [ N &
Pk R G BROAE ng/L 9%, W 2 T B IG 2E BT 3R
IR A A 3 B 2K

40 2) Acquity BEH Cisfa ikt

o
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S

B3 EEFUMRAERIFTUR

RS REMKR BAXREMAERHRER (n=7)

ot e 2% e R
SM1 y=1.59 x10%x —1.49 x 10°  0.999 2 0.7
STZ y=1.34x10°x -1.10 x 10* 0.997 2 0.4
SDM y=4.95x10"x-3.80 x10* 0.999 3 1.1

SMD/SFZ  y=1.38 x10*x -4.15 x10* 0.998 3 0.8
SMP y=1.70 x 10%x —3.48 x 10* 0.998 3 0.4
SMT y=7.15x10°x -1.39 x10* 0.999 5 0.4
SCcP y=9.09 x10%x -9.13 x10* 0.999 5 0.2

SMM/SDM’  y =3.47 x 10*x +5.64 x 10* 0.999 5 0.5

SMX y=6.50 x10°x -1.99 x10* 0.999 5 0.3
SIZ y=4.69 x10°x —1.10 x 10* 0.998 1 0.4
SQX y=8.82x10°x-1.30 x10* 0.999 1 0.3
SM2 y=8.12x10%x-7.83 x10° 0.997 5 0.3
Spp y=2.74x10°x +1.91 x 10° 0.998 4 0.3
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SM1 2.0 113 9.7 ST - - -
SDM 26.6 22.3 —
40.0 89.8 10.2
SMD/SFZ 10.7 7.8 —
80.0 94.0 10.3
) SMP 7.1 8.6 —
STZ 2.0 111 5.7 SMT 45 - -
40.0 89.5 9.6 scp 53 509 o
80.0 96.7 9.2 SMM/SDM’ — 18.6 1.8
SDM 2.0 103 9.7 SMX 13.1 13.9 13.9
40.0 89.8 10.2 S1Z — _ _
80.0 94.0 10.3 SQX — — —
SMD/SFZ 2.0 97.5 6.9 SM2 — — 7.6
40.0 82.4 6.9 SPP 50.1 58.1
80.0 95.1 7.5 O —"RFARMK
SMP 2.0 92.4 7.6
40.0 88.3 9.1 3 gﬁiﬁ
80.0 101 7.9 - N - g v N
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