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A study on determination of residual macrolide antibiotics
in livestock products by Liquid Chromatography/
Mass Spectrometry
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Abstract

This study was carried out to simultaneous determination of macrolide antibiotics (tylosin, spiramycin,
erythromycin) in bovine muscle by liquid chromatography/mass spectrometry(LC/MS). Macrolides were
extracted from tissue with acetonitrile, and the extract was purified with a sep-pak Cj; cartridge and eluted
with 0.1M methanolic ammonium acetate. The 3macrolides were analyzed by LC/MS on XTerra C; col-
umn with 0.1%TFA(trifluroacetic acid)-Methanol in a gradient mode as mobile phase, and identified by
positive chemical ionization with selective ion monitoring at 50-1000 mass range. The procedure confirms
the presence of each macrolide at 50mg/ke in spiked sample. The method affords good specificity for
macrolide antibiotics by structural information(molecular weight), but more work is needed to improve sen-

sitivity and chromatographic separation.
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Acetonitrile, methanol & HPLCE(J.T Baker. ™
)& AHEElE 2™ iso-octane, ammonium acetate,
trifluoroacetic acid, dipotassium hydrogen phos-
phate, 5% dimethyldichlorosilane In toluene
(Supelco. PI5)& A FEFE A&

Spiramyein, tylosin, erythromycin(Sigma. 11=)
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- Elution solution: 0.1M methanolic ammonium

acetate

- 0.2M buffer solution: 34.84g dipotassium
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- Mobile phase: 0.1% TFA( tr'lﬂuomacetlc acid)
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Liquid chromatography/mass spectrometry
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Table 1. Analytical conditions of macrolide antibiotics
by LC/MS

XTerra Cig(5m, 3.9x150mm)

0.1%TFA-MeOH with elution gradient

1) O min, 0.1%TFA (100) 2)1 min, 0. 1%TFA(100)
31 5 min, MeOH(100) 4) 20 min, MeOH(100)
5) 25min. 0.1%TFA(100]

Flow rate 0.5ml/min

Mass range 50-1000

MSD mode SIM

Injection vol. 004

Column
Mobile phase
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b)SPE column cleanup

Sep-pak Cis cartridgee] 10ml 138 4718 A4
&l vaccum manifold o ZF I o 5%
dimethyldichlorosilane 1m! $ methanol, 575 10
AL B3 2-3m £EZ AHHE F2{EY activation
aFsict.

Activation & Cig column ©f &
Z BIANTE SHF 10m 2 A eh_ 25FIle

Es5te] #% A|71% 0.1M methanolic ammonium
acetate 1.5ml2 £330}, £5dd olrkelzdl 15
mlE 7}eted 0. 5mlm‘4 3 oJ3t2 FEEE QS
2 7hsle] AHE [mZ 3k 0.45m ZHE BHE S
HE 71719 -T*?J st

c)Mass spectrometer condition

£

Dryving gas %< 13! /min, nebulizer pressure
+ 30psig, drying gas temperature= 3507T, capil-
lary voltage € 3500VZ &}ed PCI modeZ 2438}

o1 SIM mode® monitoring 8% THTable. 2).
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erythromycin®g £4317] €8 94 uv detectors ©]
43l Hotou olE AAET] A9 Aol (spi-
ramycin 232nm, tylosin and erythromycin
287nm) ¢ HF-FA17He] o2 <l FAIEAH] of
2o] 9Jgl=d o] Juhel-gaugain 5°] A3 A3

Table 2. Tons monitored in SIM

Compound m/z at PCI

8435 540.5 5225
917.0 742.8 582.7
734.8 576.7 H22.6

Spiramycin
Tylosin
Erythromycin
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Fig. 1. LC/MS ion current chromatogram of each drugs,
obtained under PCI mode.
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Fig. 2. Selective ion monitoring mass spectra of a)spi-
ramycin, bjtylosin and c)erythromycin obtained
under PCIL
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Fig. 3. Extracted ion chromatograms of spiramycin at
m/z=843.5, 540.5 and 522.5 obtained under PCI
mode
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Fig. 4. Extracted ion chromatograms of tylosin at
m/z=917.0, 742.8 and 582.7 obtained under PCI
mode.
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Fig. 5. Extracted ion chromatograms of erythromyein at
m/z=734.8, 576.7 and 522.6 obtained under PCI
mode.
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