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Rapid LC/MS/MS Analysis of Antibiotics in Meat for Human Consumption Using

Kinetex™ 2.6 pm Core-Shell LC Column
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* Rapid analysis of 7 classes of antibiotics from meat products
in less than 8 minutes results in shorter cycle times and improved
productivity

e Ultra-high efficiency Kinetex core-shell columns provide
narrower peaks and increased sensitivity

Introduction

In modern mass production operations, many animal feeds,
which are used in beef, pork, chicken and turkey production,
contain antibiotics as prophylactics.! The beta-lactam,
macrolide, sulfonamide, tetracycline, and other antibiotics are
an indispensable part of food animal production and help to
maintain the optimal health of the animals. However, the residues
of antibiotics remaining in animal-derived human foods may pose
potential human health hazards toxicologically, microbiologically
or immunopathologically." 2 34 Many countries have implemented
a series of regulations governing the use, dosage, and withdrawal
times for many of these antibiotic compound classes in animal
production.

While there are several methods to determine antibiotic residues
including bioassays, immunoassay, thin layer chromatography,
and so on, LC/MS/MS is much more compelling due to its higher
specificity and sensitivity, which leads to better quantitation and
identification.” 2 The method described here is for screening
of seven classes of antibiotics: beta-lactam, tetracycline,
sulfonamide, macrolide, amphenicol, fluoroquinolone, and
flunixin. HPLC method development issues are explored and a
newly introduced high efficiency core-shell particle is used as
HPLC media to optimize retention and provide higher sensitivity
of analysis.

Experimental

Sample Preparation

1 gram of homogenized beef kidney, kidney juice, or se-
rum was extracted using 10 mL of a 2:8 (v/v) mixture of wa-
ter and acetonitrile and vortexed for 5 minutes. The sample
was then centrifuged for 5 minutes and the supernatant de-
canted into a 50 mL tube containing 500 mg Strata® C18E
SPE sorbent. The sample was again briefly vortexed, shak-
en for 30 seconds and centrifuged for 1 minute. A 5 mL ali-
quot of the resulting supernatant was transferred to a gradu-
ated tube and the contents evaporated down to less than
1 mL. The sample was then brought up to 1 mL total volume
with water, and filtered (0.45 pm PVDF) prior to LC/MS/MS
analysis.®

Chromatographic Conditions

The chromatographic system consisted of an Agilent 1100 series
binary pump equipped with on-line solvent degasser, autosam-
pler, and column temperature module (Palo Alto, California); in-
terfaced with an Applied Biosystems 4000 QTRAP® LC/MS/MS
system with Turbo V™ ion source. Positive polarity and negative
polarity were monitored separately. The system was controlled
using Analyst® software version 1.4.1.
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Column: Kinetex 2.6 ym C18

Dimensions: 50 x 2.1 mm
Part No.: 00B-4462-AN

Mobile Phase: A: 0.1 % Formic Acid in Water
B: 0.1 % Formic Acid in Methanol

Inj. Volume: 10 pL
Flow Rate: 0.5 mL/min
Temperature: 40 °C

Detection: Mass spectrometer (MS)

Gradient Time

(min)

Analytes
1. Sulfanilamide
2. Amoxicillin
3. Lincomycin
4. Sulfadiazine
5. Sulfathiazole
6. Ampicillin
7. Thiamphenicol
8. Sulfamerazine
9. Tetracycline
10. Ciprofloxacin
11. Enrofloxacin
12. Danofloxacin
13. Sulfamethazine
14. Sarafloxacin

15. Sulfamethoxypyridazine

16. Florfenicol

17. Spiramycin

18. Chlorotetracycline
19. Sulfadoxine

20. Clindamycin

21, Tilmicosin

22. Chloramphenicol
23. Sulfadimethoxine
24, Sulfaquinoloxaline
25. Erythromycin

26. Tylosin

27. Josamycin

28. Penicillin G

29. Cloxacillin

30. Flunixin
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Experimental Conditions
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Extracted lon Chromatogram of Antibiotics Standard Mixture (100 ng/mL)
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Results and Discussion

The simultaneous analysis of 30 antibiotics in meat samples
presents a significant analytical challenge. The sample matrix
is rather complex suggesting that an extensive sample cleanup
might be required in order to reduce potential matrix interferences.
However, it was determined that minimal sample preparation
involving liquid-liquid extraction and centrifugation was adequate
to obtain the desired sensitivity. This simplified and minimal sample
preparation procedure did not result in any performance issues,
with either the LC separation or with MS/MS detection.

Kinetex columns are based on a new 2.6 ym core-shell particle
technology. The particle is comprised of a nearly monodisperse
1.9 pm solid (non-porous) silica core surrounded by a 0.35 pm
porous silica shell. This particle design results in a very stable and
homogeneous packed column bed that significantly reduces peak
dispersion due to eddy diffusion (the “A” term of the van Deemter
equation). In addition, the short diffusion path defined by the
0.35 pm porous shell reduces resistance to mass transfer as the
analyte molecules diffuse from the mobile phase into and out of the
porous shell containing the stationary phase, thereby minimizing
peak dispersion (the “C” term in the van Deemter equation).
The improved mass transfer kinetics significantly improves
chromatographic resolution, providing sub-2 pm performance but
at backpressures that are compatible with conventional HPLC
instruments.

The narrow, sharp peaks obtained with the Kinetex column
simplify the simultaneous analysis of multiple analytes by providing
increased chromatographic resolution and also increased sensitivity.
For most of the antibiotics present, the desired sensitivity can be
achieved by monitoring in positive ion mode; however, negative ion
mode is better able to deliver the required sensitivity for several of
the antibiotics. The very narrow chromatographic peaks provided
with the Kinetex core-shell C18 column on a conventional HPLC
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system enables the 4000 QTRAP® system to easily switch between
positive ion and negative ion mode as needed to optimize detection
for each of the thirty antibiotics monitored in the meat samples.

Conclusions

LC/MS/MS has the capabilities for screening multiple classes of
antibiotics quickly and accurately from a complex sample ma-
trix. Kinetex core-shell columns deliver ultra-high efficiencies on a
conventional HPLC system. For the separation of these complex
mixtures, ultra-high efficiencies result in narrower and taller peaks,
providing a 2-fold increase in signal intensity versus fully porous
3 um columns that ensures a corresponding increase in sensitiv-
ity. Kinetex 2.6 pm core-shell columns and 4000 QTRAP® LC/MS/
MS systems provide a high efficiency, high sensitivity platform for
screening complex mixtures of antibiotics. This platform is optimal
for use in regulatory screening of antibiotics in animal production.
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Kinetex Ordering Information -
1.7 ym Minibore Columns (mm)
Phases 50 x 2.1 100 x 2.1 150 x 2.1
c18 00B-4475-AN 00D-4475-AN 00F-4475-AN
PFP 00B-4476-AN 00D-4476-AN 00F-4476-AN
HILIC 00B-4474-AN — —
2.6 ym Minibore Columns (mm)
Phases 50 x 2.1 100 x 2.1 150 x 2.1
c18 00B-4462-AN 00D-4462-AN 00F-4462-AN
PFP 00B-4477-AN 00D-4477-AN 00F-4477-AN
HILIC 00B-4461-AN 00D-4461-AN 00F-4461-AN
2.6 um Solvent Saver MidBore™ Columns (mm)
Phases 50 x 3.0 100 x 3.0 150x 3.0
c18 00B-4462-Y0 00D-4462-Y0 00F-4462-Y0
PFP 00B-4477-Y0 00D-4477-Y0 00F-4477-Y0
HILIC — — 00F-4461-Y0
2.6 um Analytical Columns (mm)
Phases 50 x 4.6 100 x 4.6 150 x 4.6
c18 00B-4462-E0 00D-4462-E0 00F-4462-E0
PFP 00B-4477-E0 00D-4477-E0 00F-4477-EQ
HILIC 00B-4461-E0 00D-4461-E0 00F-4461-E0

KrudKatcher™ Ultra In-line Filter
The KrudKatcher Ultra filter body houses an integrated 0.5 pm 316
stainless steel filter element that efficiently removes microparticu-
lates from the flow stream without contributing to system back-
pressure or dead volume (<0.2 pL).

KrudKatcher Ultra In-Line Filter Ordering Information

AF0-8497 KrudKatcher Ultra In-Line Filter, 3/pk
0.5 pm Porosity x 0.004 in. ID

KrudKatcher Ultra requires %/16 in. wrench. Installation wrench not provided.

If Phenomenex products in this technical note do not provide at
least an equivalent separation as compared to other products of
the same phase and dimensions, return the product with compara-
tive data within 45 days for a FULL REFUND.

Terms and Conditions
Subject to Phenomenex Standard Terms & Conditions, which may be viewed at
www.phenomenex.com/TermsAndConditions
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Inc. Applied Biosystems, Analyst, and QTRAP are registered trademarks and Turbo V is a
trademark of Applied Biosystems/MDS Analytical Technologies, a joint venture between
Applied Biosystems and MDS Inc.
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