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Simultaneous Determination of Sulfonamide and Tetracycline
Antibiotics Residues in Sediment using LC-MS/MS

CHEN Qiu-lan

( Quanzhou Environmental Monitoring Center Station, Quanzhou, Fujian 362000, China)

Abstract: Sediment samples were extracted by acetonitrile citric acid buffer solution and purified by HLB-
SPE column. Seventeen sulfonamides and four tetracyclines were determined by liquid chromatography-tandem
mass spectrometry under multi-reaction monitoring mode ( MRM ). By optimizing the determination conditions,
the linearity of the method was good in the range of 0. 500 pg/kg ~ 100 wg/kg. The detection limits were
0.15 pg/kg ~1.2 wg/kg. The recoveries of standard addition were in range of 44. 1% ~125% at two mass ratio
levels. The RSD of 5 duplicate measurements was less than 16.0% . The method was applied to determine anti-
biotics in sediments from Xiamen coastal area in Fujian Province. Six sulfonamides and four tetracyclines were
detected and the content ranged in 0.3 pg/kg ~26.2 wg/ke.
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Table 1  The results of verification test
ey BET(FET) R WA REfEGE 9«&7@@7?/ P A 4 pe/kg finkr ik 20 pe/kg
JEU/N  Q/eV (pg-kg ) B %/% RSD/%  [ol%/% RSD/%
SMOZ 254.1(156.1®,160.1) 100 10,15 0.5 ~100 0.998 6 71.7 5.8 58.8 2.3
SMTZ 271.()(156.0@",108.1) 100 10,20 0.5 ~100 0.999 5 66. 1 14.5 53.2 6.8
SPD 250.0(]56.0@,184.1) 100 10,15 0.5 ~100 0.997 5 88.9 6.9 78.2 4.4
STZ 256.0(156.0(‘1",108.0) 100 10,20 0.5 ~100 0.999 1 63.9 3.2 56.4 4.9
SQA 301.0(156.0% ,208.0) 120 10,15 0.5 ~100 0.996 3 70.4 0.8 71.5 8.8
SCPZ 285.0(156.0(1),]08.0) 100 10,20 0.5 ~100 0.997 0 63.0 9.7 64.1 8.6
SMZ 265.1(156.0,172.0®) 110 10,10 0.5~100 0.998 0 50.4 6.9 53.7 3.5
SDMX  311.1(156.0% 245.1,218.0) 120  18,15,15 0.5 ~100 0.997 1 62.6 6.4 61.0 7.9
SMMX 281.1(156.0‘@),188.0) 120 10,10 0.5 ~100 0.998 1 89.4 10.4 79.1 8.7
SMT 281.0(156.0@\',215.1) 120 15,15 0.5 ~100 0.999 0 71.4 5.0 79.7 4.4
SMA 279.](]56.0,]86.0":';) 120 15,15 0.5 ~100 0.997 3 63.1 13.7 66.2 3.9
SDZ 251.0(156.0@",185.1) 100 10,15 0.5 ~100 0.996 8 61.4 8.3 74.9 9.4
SMD 279.0(124.17,186.0) 120 20,10 0.5 ~100 0.992 1 55.8 10.8 44.1 1.5
STD 215.0(156.0(1),108.0) 80 5,15 0.5 ~100 0.995 7 57.7 13.2 63.9 1.7
SXZ 268.0(156.0®,ll3.0) 100 10,10 0.5 ~100 0.997 4 66.5 6.7 56.2 8.4
SNT 336.0(156.1®,294.0) 120 5,5 1 ~100 0.997 9 89.8 7.4 76.9 2.2
SMPZ 281.0(156.()@,126.0,108.0) 120 10,15,20 0.5 ~100 0.996 5 72.2 15.9 61.8 3.7
oTC 461.1(443.1,426.1@\’) 120 5,15 0.5 ~100 0.9959 74.0 6.3 125 0.9
cTC 479.1(462.1,444.17) 120 10,15 0.5 ~100 0.996 1 71.2 5 73.9 6.5
TCC 445.1(427.1,410.07) 120 5,15 0.5 ~100 0.992 9 71.9 5 88.3 6.5
DCC 445.1(428.1(‘1",410.1) 120 15,20 0.5 ~100 0.995 6 66.0 12.9 82.3 3.1
OF: St

t/ min

I—SMA;
8—SMZ;
14—CTC; 15—SMPZ; 16—DCC; 17—SCPZ; 18—SDMX; 19—SMOZ;
20—SXZ; 21—SQA.

2—STD; 3—SDZ; 4—STZ; 5—SPD; 6—SNT; 7—O0TC;
9—TCC; 10—SMD; 11—SMMX; 12—SMT; 13—SMTZ;
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F0.992, W.3% 1, #eRESCHR[ 13 ] 3158 07 ik 4t FR
(MDL) , #4524 2 pe/kg, 153 21 F H 459 19
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R 0.8% ~15.9% F10.9% ~9.4% , Ui B 6] i
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Table 2 Detection results of antibiotics in surface layer sediments of Xiamen offshore ng/kg
o LA i e A R PR R EHER
)
e g Z /e SMOZ ~ SPD  SCPZ SMMX SMT  SMA  OTC  CTC  TCC DCC
S1 24.432 0 117.932 0 — — — — — — 26.2 15.3 23.0 6.8
S2 24.440 6 117.967 1 — — — — — 1.1 7.5 12.2 6.3 4.0
S3 24.428 1 118.039 0 — — — — — — — — — —
S4 24.423 1 118.100 0 25.3 14.6 11.8 16.9 11.3 25.0 — 4.8 — —
S5 24.390 6 118.119 0 0.5 — — 0.3 — — — — — —
3 4&iE (6] FEAEM, TR, B /NP BRTT O M AR ™ F5 58 X BT 2L AT
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(8% )

(1] WL, WA, g SO, 6. P KR AT Ry B H IR 2007
WFoR R T]. 35k~ ,2013,32(9) 1619 - 1633.

(2] {Hlsls, iKREAN, EOOM, 4. ELTTR 707 X B R 2 DU i s il
PUERIGRRAELT ] P IEFREFR:,2013,33(2) 1336 - 344.

[3] HALLING-SORENSEN B. Algal toxicity of antibacterial agents used
in intensive farming[ J]. Chemosphere,2000,40(7) :731 —739.

[4] WOLLENBERGER L, HALLING-SORENSEN B, KUSK K O.
Acute and chronic toxicity of veterinary antibiotics to Daphnia
magnal[ J]. Chemosphere ,2000,40(7) :723 -730.

[5] WUN, QIAO M, ZHANG B, et al. Abundance and diversity of

tetracycline resistance genes in soils adjacent to representative
swine feedlots in China [ J]. Environmental Science and Tech-

nology, 2010, 44(18) : 6933 —6939.

FRAELT]. A PRI 4441 ,2013,22(2) ;304 - 310.

EFE X E, @R, 5. T AR — 4K R 7K 5 b o] 37 0 FR 4 B
fo A b U R 2S (FQs) Hr: AR AR T [T ]. 3R 55 RL
22240 2016,36(3) 1760 - 766.

XUIEA 7 , A ALEE, % . 8w A 3 — 5 IR 3% vk P
ARG U A8 e e s s T T S DU IR RGP AR B
[J]. & 5 A2 ,2009,30(14) ;167 - 170.

[7]

(8]

(97 I 52 o 42 W B A 30 K % B JR) , Il 5% A AL B R O &
GB 17378.3—2007 3 F Y M MLV 45 3 2% - B R 4 LI

fE5 i8S ]. dbat . i AR Ak ,2007.
[10] USEPA.USEPA Method 1694. Pharmaceuticals and personal
care products in water, soil, sediment, and biosolids by HPLC/
MS/MS[ S]. Washinton D. C. ; USEPA,2007.
[11] VAZQUEZ-ROIG P,BLASCO C,PICO Y. Advances in the anal-
ysis of legal and illegal drugs in the aquatic environment[]J].
TrAC Trends in Analytical Chemistry,2013,50:65 -77.
[12] HUANG Y J,CHENG M M,LI W H,et al. Simultaneous extrac-
tion of four classes of antibiotics in soil, manure and sewage
sludge and analysis by liquid chromatography-tandem mass spec-
trometry with the isotope-labelled internal standard method [ J].
Analytical Methods,2013,5(15) :3721 -3731.
WETR S, HI 168—2010  FREEUTIN 4 Br 7 v b e il 18
WHARFMS]. Jbat. o E H R 1 b, 2010.

[13]



