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Simultaneous detem ination of tetracycline and quinolone
antibiotics in environm ental water sam ples using solid
phase extraction-u ltra pressure liquid chrom atography

coupled w ith tandem m ass spectram etry

SUN Guangdg SU Zhongyj CHEN Meng , YUAN Dongxing

(Environm entalScie ce Research Center, Xiam en University, Xiam en 361005, China)

Abstract UsngHLB cartridge for extraction and cleanup amethod for smultaneous detem
nation of 4 tetracyclne and 6 quinolone antibiotics n environmental water ssmpks was devel
oped by ultra pressure liquid chranatography couplkd w ith tandem mass spectranetry U sing
river water and sea water as matrices and carbadox as surrogate the recoveries and relatwe
standard deviations (RSD, n = 4) were 94.0% — 117.0% and2.0% - 9. % for4 tetracyclines at
20. 0 ng/L and 100. 0 ng/L spking kvels and 63. % — 93. % and 1. - 8. % for6 quinolones
at 5. 0 ng/L and 20. 0 ng/L spking levels respectwely The detection linitswere 20. 0 ng/L for
4 tetracyclines and 0. 4 ng/L for 6 quinobnes The method has been successfilly applied to the
survey of10 target antibiotic residues in Julong River estuary Fujian

Keywords sold phase extraction ( SPE);, ultra pressure liquid chram atographyim ass spec-
tranetry (UPLC-MS); tetracycline quinobne enviommentwater sampks
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Table 1 Tandem mass spectram etric param eters
for target an tibiotics

Parent
on Daughter Cone Collision
Antbiotic M+ H]® (mloz) vol?ge/ ene;sy/
m /z)
Carbadox ( ) 2631 231 0 28 13
Oxyte tracy cline ( ) 461. 2 426 T 24 17
443 2
T etracycline ( ) 445.2 410 T 27 17
427 1
Chlortetracycline ( ) 479.2 444 T 26 19
462 0
D oxycycline ( ) 445. 2 428 1 27 18
Ofloxacin ( ) 362 2 261 1 35 2
318 T 21
Norfloxacin ( ) 320. 2 276 7 33 18
302 1 21
Ciprofloxacin ( ) 3322 288 T 30 16
314 1 21
Danofloxacin ( ) 3582 283 1 32 26
314 T 13
340 1 21
Enrofbxaci ( ) 3602 316 T 33 21
342 1 2
Sarafloxacin ( ) 386. 2 299 1 32 26
342 T 20
368 1 2
*  quantitative ion
1g/L 5. 0mmol/L
1 g/L , 0.2
mL/m in “1.3”
)
)
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8§ min
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Fig 1 MRM chramnatogram of tetracycline and
quinolone standards
1 oxytetracycling 2 oflbxacinp 3 norfloxacin 4 cipro-
floxaciy 5 tetracyclineg 6 danofloxaciy 7 enrofloxaciy 8
sarafloxaciy 9. chlrtetracycline 10. doxycycline Su carba-
dox

SPE
e '0], W aters Oasis HILB (500
mg/6 mL), 5~ 8mL/min
100 ng /1, )
0.5L 1LOL , 10
63.8 ~ 105. & ,
1.5 L ,
1.OL
222 BERREVERIAER SRR &
SPE
5.0mL ,
6. 0 mL
223 At pHAREE
pH 6~9 , 0%
pl  7.8~8.3 , 33. 0%o
, 1.0L M illiQ ,
pH 3.05070 940
, 100
ng/L “1. 4”7
,pH 3.0 )
1. 0 L MilliQ ,
0. 0%o, 11.2%0  33. 4% , pH

3.Q , )
0%o ~ 33. 4%

)

pH 3.Q
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23 117. %% , RSD 4.8 ~ 8.6
) )
5.020.0 100.0ng/L, “1.4”
, 24
4 ) )
, 0.4~ 1000Hg/L. 20~
( surrogate), 1 000 M g/L ;
(SN) 10 ,
2 2 , 2 EDTAN a,
87. %% ~ 105. 8 ,
, (RSD) 1.86~9. 7% ,
63. B ~
2 n=4)
Tabl 2 Matrixspiked recoveries (n = 4), detection lim its and correlation coefficients of antb b tics
Antbiotic Spiked R ver water Seawater D?mcﬁon 2
level/(ng /L) recovery A RSD M recovely /% RSD M lin t/(ng /L)
O xyte tracycline 20. 0 102 3 84 95. 9 60 200 0 9997
100. 0 99 4 53 97. 3 6 8
T etracycline 20. 0 99 4 32 94. 0 50 200 0 9982
100. 0 98 3 23 932 73
Chlorte tracycline 20. 0 101 0 31 117. 0 38 200 0 999
100. 0 105 8 Q7 111 8 65
D oxycycline 20. 0 99 3 58 96. 4 4 8 20 0 0 999
100. 0 104 3 20 97. 7 86
O floxacin 50 90 3 53 63. 6 66 04 0 999
20. 0 89 2 16 68. 4 81
N orfloxacin 50 90 1 56 70. 6 72 04 0 999
20. 0 93 1 34 75. 8 57
Ciprofloxacin 50 88 2 56 67. 2 65 04 0 9982
20. 0 39 4 16 73. 8 6 4
D anofloxacin 50 91 6 32 80. 5 55 04 0 999
20. 0 93 9 32 81. 2 79
Enrofloxacin 50 87 3 36 70. 4 71 04 0 99%
20. 0 91 4 20 76. 2 55
Samafloxacin 50 89 2 39 69. 3 60 04 0 999
20. 0 92 4 27 77. 0 72
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Fg 2 MRM chromatogram of tetracyclines

For peak identifications see Fig 1

and quino bnes in a water sam p le
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2007 EhELFRBAIZMEFNEHSI UAHEF R
(FEREEEFRET 2008 £ 11 B%)
—— ZHEF 515K 3] %
¥E He2 BE He2
oLk A= 1.131 1 3666 2 0.86
@ik 1.005 2 1420 9 0.84
BREE 2 2 0.981 3 983 16 0.70
(A=t 0.970 4 2693 3 0.78
AL EH 0.961 5 1615 0.86
YA R 0.923 6 1661 5 0.83
REERUEER 0. 857 7 4089 1 0.82
43 B I 2 ) 0.828 8 1251 12 0.87
R FER 0.816 9 1452 8 0.75
T2 22 0.794 10 1729 4 0.79
73 R 0.775 11 1357 10 0.94
SFRLEER 0.745 12 253 31 0.42
AW 0.745 12 1318 11 0.69
12 R 0.688 14 810 17 0.91
AR ERE 0. 647 15 1236 13 0.78
hER2 B 0.585 16 1188 14 0.97
S FhEAL 0.581 17 569 22 0.69
128 i 0.561 18 1091 15 0.97
SR EER 0.558 19 692 19 0.91
i 0.551 20 645 20 0.37
Chinese Journal of Polymer Science 0.543 21 232 32 0.77
Nk 2 0.535 22 1510 7 0.90
M AL 0.524 23 477 25 0.67
Ak 2 0.506 24 369 27 0.92
BObR S5 ik 0.497 25 289 29 0.84
o FiER 0.473 26 607 21 0.90
20 5T 5 R A 0.378 27 794 18 0.86
2R 0.324 28 191 33 0.89
hESEY T 0.289 29 316 28 0.93
R=3v.i 0.271 30 559 23 0.84
ES5#HE 0.246 31 265 30 0.89
Chemical Research in Chinese Universities 0.200 32 177 34 0.62
Chinese Chemical Letters 0.197 33 529 24 0.76
A AL 0.191 34 370 26 0.81




