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A Study on the Determination of Residual Antibiotics and
Synthetic Antibacterial Agents in Meat(III)
Simultaneous Gas Chromatography/Mass Spectrometry Analysis
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ABSTRACT —In an attempt to quantitate and qualitate residual antibiotics and antibacterial agents
in meat simultaneously, we studied a gas chromatography-mass spectrometry (GC/MS) analysis.
For a simultaneous analysis of macrolide antibiotics such as erythromycin and tylosin in meat,
the homogenization with MeOH, defatting with n-hexane, extraction with CHCl,, elution with CHCl,
:MeOH=2:1 from Sep-Pak silica cartridge, acid hydrolysis, back extraction with CHC;, and
quantitation by selected ion monitoring (SIM) mode after trimethylsilyl derivatization were performed.
The recoveries of erythromycin and tylosin (CV, %) at 10 ppm fortification level were 90.59 (4.89)
and 45.91 (0.20), and the detection limits of those were 0.02 and 2.0 pg/g beef, respectively.

From these results, the developed analytical method using GC/MS-SIM mode allows excellent
detection and quantitation of residual macrolide antibiotics in meats, using complementary method
with bio-assay.
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Scheme 1. Extraction and clean-up proecedure of macrolides in beef.

10 g of beef sample

Supernatant

MeOH layer

CHCl, layer

homogenization with 20 m/ of MeOH
centrifugation at 2,000 rpm for 10 min.

defatting with 20 m/ of n-hexane

Add 2mf of IN-NaOH, 30 m/ of CHClL
and 1% Na,HPO, solution, and shake vigorously

evaporate and dissolve in 5m/ of CHCl,

Sep-Pak silica cartridge preconditioned with CHCl; 30 m/
Elute" with 30 m/ of CHCl;: MeOH=2:1

Evaporate at 40~45C
Acid Hydrolysis

Extraction with 20 m/ of CHCly
Add L3 m/ of AN-NaOH

CHCl; layer
Evaporate at 40~45T

Residue

(1) 15m! of 0.3N-HC|, heating at 50C for 1hr
(2) 15wl of 0.3M-HBr refluxing, heating at 50C for 30 min.

derivatization with 50 W/ of MSHFB/TMS-Cl/
TMS-imidazole (100:5:2) at 80C for 30 min.

GC/MSD Analysis
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A, stAEe] HAg retention time ¥ %
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Table 1. Instrumental Analysis of Residual Macrolide
Antibiotics in Beef
A. Analytical Instruments

+ HP 5890A Gas Chromatograph (GC)

¢ HP 5970B Mass Selective Detector (MSD)
» HP 59970C MS Chemstation

« HP 7673A Auto Liquid Sampler

B. Chromatographic Condition

» Column: Fused silica capillary, cross-linked
5% phenylmethylsilicone (SE-54)
(23 m(L)X0.33 mm (1.D.)X0.53 um (F.T.)]

« Injection temperature: 280C

» Transfer line temperature: 300T

 lon Source temperature: 200C

» Injection mode: splitless

e Carrier gas: Helium (2.0 m//min.)

¢ Electron Energy: 70eV
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Table 2. Oven Temperature Program for Simulta-
neous GC/MSD Analysis for Macrolide An-
tibiotics in Beef

Initial Initial  Rate Final Final

Temperature Time Temperature Time

(C) {min.) (T /min.) (©) (min.)
200 0 10 300 20
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2 total ion chromatogram®} scan mass spect-
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OTMS cleavageol] 23t 71224 glycoside bon-
dingell 2]} aglycone®] hydroxyl7]el <17 % sugar
moleculesoll 43 A4 o2 lehl= fragment ion
ojc},
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Table 3. Characteristic lons of Erythromycin and Tylosin after Acid Hydrolysis in GC/MSD Analysis

Antibiotics M.W. Retention time (min.) Characteristic ions
Erythromycin 733.92 10.411 230, 123, 157, 437
Tylosin 916.14 28.319 159, 318, 334

Cholesteryl isobutyrate 456.8 11.981 368, 353, 147, 247
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Fig. 1. Chemical transformation of Macrolide Antibiotics by acid hydrolysis.
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Fig. 2. Total ion chromatogram and scan mass spec- Fig. 3. Total ion chromatogram and scan mass spec-
trum of erythromycin after acid hydrolysis in trum of tylosin after acid hydrolysis in GC/
GC/MSD. MSD.
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Table 4. Recoveries of Erythromycin and Tylosin
from Beef Spiked at 10 ppm Concentra-

tion
Beef
Antibiotics
Recover(%)* CV.(%)
Erythromycin 90.59 4.89
Tylosin 4591 0.20

The recovery data are based on three samples.
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