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Simultaneous Determination of 4 Tetracyclines and 3 Epimers in Honey by HPL C Coupled with Tandem MS
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Abstract A method for smultaneous determination of 4 tetracyclines and 3 epimersin honey sampleswas developed by high
performance liquid chromatography coupled with tandem mass spectrometry. The residues in honey samples were extracted by
EDTA-Mcllvaine buffer, and cleaned up and condensed by OA SIS hydrophilic-liphophilic balance (HLB) column and weak
cation exchange (WCX and carboxylic acid) sequentialy. Sample solution eluted from the WCX SPE column by mobile phase
was filtered by micro-pours membrane, separated by L C-MS/M Swith gradient elution using acetonitrile-formic acid solution as
mobile phase and then qualitatively and quantitatively analyzed by ESI-MS/MS in aMRM mode. Baseline separation of 7
target drugs was achieved within 7 min, and qualitative and quantitative analysis was completed. The recovery rates of the
spiked samples at trace levelswere in the range of 64.9% to 91.0% with the relative standard deviation (RSD) lessthan 10.5%
(n = 7). Thedetection limitswere 1 g/kg for oxytetracycline, tetracyclines, 4-epitetracycline, 4-epioxytetracycline and
2y g/kg for chlortetracycline, doxycycline and epichlortetracycline. The developed method was sensitive and reliable, and can
be successfully applied to the smultaneous detection of 7 target tetracyclines residues including toxic metabolites in honey.
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Table 1 Gradient elution table
) ) 1%
/min /(mL/min)
A B
0 0.3 90 10
3 0.3 90 10
9 0.3 80 20
10 0.3 10 90
13 0.3 10 90
14 0.3 90 10
20 0.3 90 10
45psi 350
10L/min 350
6L/min 1000V 4000V
ESI MRM 30ms
m/z 100 600
2
2 7

Table 2 ESI-MS/MS analysis conditions of tetracyclines

/min N

445.0/1427.0 10
4.696

445.0/410.1* 15

461.2/426.0 15
3.412

461.2/443.0% 5

479.1/462.0 10
10.855

479.1/443.9* 15

445.0/154.0 30
11.974

445.0/1428.1* 15

445.0/1427.2 10
2.919

445.0/410.0* 15

461.2/426.1 10
2.966

461.2/444.1* 5

479.0/1462.1 10
8.288

479.0/444.1* 15
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Table 3 Effect of pH on recovery rate(n=6)

pH

2.5 69.8 662 703 505 53.1 62.1 56.4
30 9.2 720 833 650 65.5 83.6 63.6
3.5 838 685 767  46.0 63.5 85.8 64.4
40 711 69.0 639 447 62.4 87.7 58.5
45 810 705 592  64.3 60.0 73.1 57.1
5.0 89.8 837 910  67.2 66.8 90.4 64.9
55 886 761 839 607 71.2 84.5 63.9
6.0 722 632 649 627 55.2 45.7 54.7

3 pH5.0
pH5.0 0.1mol/L NaEDTA-Mcllvaine
20
3d [24]
212

OASIS HLB
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Table 4 Effect of eluent amount on recovery rate (n=6) % ETCs (10u g/kg)
(]
1 355 20.1 338 333 24.0 34.1 39.2 1.3 (
2 419 389 51.0 486 45.0 53.2 49.5
3 16.8 39.3 116 146 28.0 10.0 9.7 1004 g/L)
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H] Table 5 Regression analysis for calibration curves of 7 tetracyclines
g gl)
[M y=0.9367x 4.1209 0.9955 4.0 800
H NHsj] [M H NHs H0] NHs y=0.99x 53.8245 0.9962 4.0 800
1 4 H-O 2 y=0.9652x 11.821 0.9983 8.0 1000
»=0.9403x  1.5667 0.9985 8.0 1000
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a
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TCs ETCs
10 50 50Qug/kg( 1/2
[maximum residue limits for veterinary drugs MRLVDs]

MRLVDs 2 MRLVDs)3
( 6 )
6 10 500u g/kg
64.9% 91.0% (
) (RSD)
10.5%
6 TCS ETCs (n=6)

Table 6 Recovery rates of oxytetracycline, tetracycline, chlortetracycline

and doxycycline in honey (n=6) %
()

/0 gkg)
10 50 500
RSD RSD RSD
83.7 9.70 90.7 8.32 76.3 8.46
89.8 8.76 87.4 5.31 85.3 4.67
91.0 7.68 83.2 4.75 80.1 5.47
67.2 8.56 71.8 5.91 67.0 7.48
66.8 8.48 68.1 10.50 65.8 6.46
90.4 6.49 89.2 7.45 7.9 6.43
64.9 4.95 65.5 6.18 67.9 6.83
27
34
10° (
5.4 4.9y g/kg) (
10.6 3.8y g/kg)
3
OASISHLB
( 1 2ug/kg) (RSD <
10.5) (64.9% 91.0%)
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