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[Abstract] Objective A UPLC-MS/MS analytical method was established and the concentrations of 18
kinds of antibiotics were detected. Method A total of 18 antibiotics were quantitatively analyzed by solid-
phase extraction (Waters Oasis HLB pElution Plate) combined with UPLC-MS/MS. Reference to the
clinical pharmacokinetics of chemical drugs guidelines, the specificity, standard curve, quantitative range,
accuracy and precision of the method were verified. Results the specificity showed that the matrix compo-
sition in blank serum did not affect the detection of target antibiotics. Seven different concentrations were
selected in the standard curve. The deviation between the measured value and marked value was within £
20% , and the deviation of the remaining concentration is within = 15%. The fortified recovery and accu-
racy is acceptable, RSD <(15%. Conclusions The accuracy, precision and reproducibility of the estab-
lished SPE-LC-MS/MS method were satisfactory and the results were accurate and the method could be
used to detect antibiotics residues in serum in clinical laboratory.

[Key words] solid-phase extraction;liquid chromatography-tandem mass spectrometry;antibiotic.
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Class FTN i 55 20 A € 355 1 (32 E Waters 22 A
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KAL Milli-Q(Z& [ Millipore 23 @) B WA (72 Sar-
torius A ) 5 2 5 3 20 ML (f8 [ Eppendorf 24 7)),
eI 722 %1 s Manifold 96-Well Plate 96 fLHg B 25 2 B
B8 (FE FE Waters 24D » Vacuum Pump H 45 % (GE[H
Waters 2 A ), Oasis® HLB pElution Plate 96 L
SPE [@AHZE BURR LA Az 3220525 B 1 mLRound collection
plate96 5 FLISCER Al F s Al s (36 [ Waters 24 F])D

B vl < B e — PP W E (Sulfadimidine) i iz itk
IE (Sulfapyridine) | fifk i W5 BE (Sulfadiazine) | fiff Ji& 15€
M (Sulfathiazole) | # % & (Penicillin) | Bl 5 75 Ak
(Amoxicilin) . 2 % 7§ A ( Ampicillin) | 78 B p§ Ak
(Oxacillin) . 3k 11 W) (Cephalothin) | 3k {3 12 i ( Cefo-
taxime) & 2, . P & (Levolfoxacin) . i fi ¥ & (Nor-
floxacin) . ¥ 7 ¥» & (Ciprofloxacin) . P4 #f & ( Tetracy-
cline) . + %% £ (Oxytetracycline) . 4 7% % (Chlortetra-
cycline) .54 % % (Chloramphenicol) I #k 7] % 2 (Lin-
comicin) B0 F rv [ 24 i A= Pyl i G B
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0. 4 ml/min, B B e BAR P LR 1,
L4 JukJr  WmISE 5 IRIEfAE 5 (EST+/
EST) P A 2 22 S e I (MR MD 5 2R 4 73 17
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Time Flow (ml/min) %A %B Curve
Initial 0.4 95.0 5.0 6
0. 20 0.4 95.0 5.0 6
5.00 0.4 10.0 90.0 6
6.00 0.4 10.0 90.0 6
6.10 0.4 95.0 5.0 6
8. 00 0.4 95.0 5.0 6
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sy Bzl (m/2)  (m/2) Q%) V)
Tz kg / Sulfapyridine ESI+ 250.00 108.00 33 25
ESI+ 250.00 156.00 33 16
Tisk Jli % g / Sulfadiazine ESI+ 251.00 92.00 30 27
ESI+ 251.00 156.0 30 15
Ttk Jlig WE W / Sulfathiazole ESI+ 256.00 92.00 31 25
ESI+ 256.00 156.00 31 15
ik g — H s / ESI+ 278.97 91.97 40 34
Sulfadimidine ESI+ 278.97 185.84 40 18
WU B/ Norfloxacin ESI+ 320.10 233.00 40 25
ESI+ 320.10 276.10 40 20
R £/ Ciprofloxacin ESI+ 322.10 288.10 42 18
ESI+ 322.10 314.10 42 22
e R i/ Levolfoxacin - ESI+ 362,03 260. 95 42 32
ESI+ 362.03 318.04 42 32
% % /Penicillin ESI+ 334,97 159.91 24 15
ESI+ 334.97 175.97 24 15
B 5 G A/ Amoxicilin ESIH 366.20 114.00 27 20
ESI+ 366.20 349.10 27 8
R VEHAR/ Ampicillin ESI+ 350.20 106. 00 30 18
ESI+ 350.20 160. 00 30 12
R PG HE/ Oxacillin ESI+ 402.20 160 30 12
ESI+ 402.20 243.10 30 15
e NG / Cefotaxime ESI+ 456.10 396. 20 30 10
S 4118153 / Cephalothin ESI+ 419.06 315. 04 32 18
ESI+ 419.06 359. 04 32 16
FK A B %/ Lincomicin ESI+ 407.09 125.96 45 34
ESI+ 407.09 359. 08 45 20
S8 % / Chloramphenicol ESI— 320.84 151.78 32 18
ESI— 320.84 256.83 32 13
JUR % / Tetracycline ESI+ 445.03 153.93 32 32
ESI+ 445.03 409. 95 32 32
+ 8 &/ Oxytetracycline ESI+ 460.65 426.22 34 18
ESI+ 460.65 444,23 34 18
475 % /Chlortetracycline ~ ESI+ 478.62 444,18 32 22
ESI+ 478.62 462.19 32 18

2 #R

2.1 A HHMmL oAl FEE T Waters ACQU-
ITY UPLC % % ) BEH C18 (1. 7 pm, 2. Imm X
50mm) fl HSS T3 (1.8 pm,2. 1 mm X100 mm) & i
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Sulfapyridine Sulfadiazine Sulfathiazole
F1:MRM of 2 channels, ES+ F1:MRM of 2 channels, ES+ F3:MRM of 2 channels, ES+
Sulfapvridi 250>156 - 251>92 256>156
100 >uiapyridine 4.008¢+003 100 Sulfadiazine 5.223¢+003 100 1.522¢+003

3.02 2.77
73.40 22420 ,‘
7.34el 2.24e2 |
% 2or 3,06 % % |
: 293 317
274 319323 34 23 2 762 82’ O34l
M MR .95 Sazs AW I

min —‘ —— min min
2.75 3.00 3.25 3.0 2.6 2.8 3.0
Sulfadimidine Norﬂoxacm Ciprofloxacin
F4:MRM of 2 channels, ES+ F5:MRM of 2 channels, ES+ F6:MRM of 2 channels, ES+
S 278.97>91.97 320.1>233 332.1>314.1
100 Sulfgpggldme 4.083e+003 100 Norfloxacin 1. 037e+003 1.3086+003
145.30 28.06 3.49
1.45¢2 3.22 3243161 i
3.48 3
” A " A 3.92 B3l g a0
[\ p | | |\ | 399 |
““J "u‘ﬂ ! 387 3.97 }\ “ 1\ “ f ". I ‘|‘ ’ Il
0 a / 1 [V ANEVA min 0 L L 1 J \ min 0 YA ! [V sl min
3.4 3.6 3.8 3.25 3.50 3.75 3.50 3.75 4.00

B 1 G0 R g I W il g e A I e — T R E L RUTD B BRI D D 1Y 2 1 L TS R

Sulfapyridine Sulfadiazine Sulfathiazole
F1: MRM of 2 channels, ES+ F2: MRM of 2 channels, ES+ F3: MRM of 2 channels, ES+
o 250>156 L. 251>92 256>156
100 Sulf?%}érldme 6.654e+006 100 Sulfgd;gzme 6.483e+006 100 Sulf%thlélzo]e 8.603e+006
231680.97 290892.19 31274591
2.32e5 2.91e5 3.13e5
% % %
3.02
0 1 1 1 min 0 1 I I miﬂ 0 1 1 1 min
2.75 3.00 3.25 2.6 2.8 3.0 2.6 2.8 3.0
Sulfadimidine Norfloxacin Ciprofloxacin
F4: MRM of 2 channels, ES+ F5: MRM of 2 channels ES+ F6: MRM of 2 channels, ES+
278.97>91.97 320.1>233 . . 332.1>314.1
100 Sulfagiiﬂgidine 1.792¢+006 1 Norgl(f(()acm 1.060e+006 100 Clpr%ﬂ‘&xacm 2.534e+006
59303.59 60831.32 126208.45
5.93e4 6.08¢4 1.26€5
% % %
0 1 L L min (e 1 min 0 L - L min
34 3.6 3.8 3.25 3.50 3.75 3.50 3.75 4.00
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LC-MS/MS % f (ng/mD

e STDO1 STD02 STDO03 STD04 STD05 STD06 STDO07

Ttk iz — F 5 0g / Sulfadimidine 2 4 10 20 40 100 200
JU & / Tetracycline 2 4 10 20 40 100 200
ZEE R 1P &2 /Olfoxacin 2 4 10 20 40 100 200
H % % /Penicillin 2 4 10 20 40 100 200
bk n] B # /Lincomicin 2 4 10 20 40 100 200
% & /Chloramphenicol 0.5 1 2.5 5 10 25 50

Bl 55 P4 Ak / Amoxicilin 2 4 10 20 40 100 200
S VAR / Ampicillin 2 4 10 20 40 100 200
e T AR / Oxacillin 2 4 10 20 40 100 200
WY A /Ciprofloxacin 10 20 50 100 200 500 1000
P b B /Norfloxacin 10 20 50 100 200 500 1000
Sk L BE Wy / Cephalothin 10 20 50 100 200 500 1000
Sk ff1 158 fi5 / Cefotaxime 10 20 50 100 200 500 1000
Ttk iz ik g / Sulfapyridine 10 20 50 100 200 500 1000
fitf Jiig w% 1hg / Sulfadiazine 10 20 50 100 200 500 1000
Tt Jiig WE Wk / Sulfathiazole 10 20 50 100 200 500 1000
+ % & /Oxytetracycline 10 20 50 100 200 500 1000

4% % /Chlortetracycline 10 20 50 100 200 500 1000




2.4.3 EHMESHMEE EL 3 RERSHAK,
PEsEbRUE M 2819 STD2,STD4, F1 STD6 %5 b 3] 2
FIIL Y VR 2 A 3 AV B 1 T4 R 45 i S
WHE S Gt R S O 22 B I 3% 4.

R4 18 HbRpUAER M ECR LR ST

Recovery

fes s Min Max  Average  RSD
itk J¥ie — HY 5 / Sulfadimidine 90.00% 115.00% 102.25% 6.69%
PU % / Tetracycline 75.50% 129.25% 112.86% 11.09%
TP B/ Levolfoxacin 93.50% 118.00% 106.28% 6.31%
T8 % /Penicillin 83.00% 112.00% 98.98% 8.56%
W] 82 % / Lincomicin 88.50% 114.00% 103.47% 7.47%
4% % /Chloramphenicol 82.00% 118.00% 103.00% 9.93%
] 5 75 K / Amoxicilin 89.50% 130.00% 107.73% 10.00%
SETE AR/ Ampicillin 96.00% 114.00% 106.77% 4.67%
ZEIETE K / Oxacillin 85.50% 115.00% 98.91% 8.22%
R &/ Ciprofloxacin 92.30% 119.00% 102.22% 7.05%
RV B / Norfloxacin 88.90% 120.30% 103.72% 8.01%
3 118153 / Cephalothin 82.30% 119.50% 103.84% 10.23%
3. WE 5 / Cefotaxime 90.70% 119.20% 103.54% 6.06%
Ttk JHiz Wk g / Sulfapyridine 89.00% 119.40% 104.74% 8.74%
Tt e ms i / Sulfadiazine 95.20% 111.30% 102.70% 5.65%
Ttk e ek / Sulfat hiazole 92.80% 114.10% 103.94% 5.43%
+ %5 %/ Oxytetracycline 75.70% 123.50% 102.19% 13.16%
4x 85 % /Chlortetracycline 93.70% 133.00% 121.03% 13.09%
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