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Overview
The goal of this study is to develop a matrix-blind TurboFlow LC-MS/MS assay with a wide analyte range in
various meat and organ matrices.

Introduction

Different meat and organ matrices vary tremendously in phospholipid type and abundance resulting in widely
variable recoveries. During the course of food safety monitoring it is very common to test the contaminant
candidates in various matrices and this often requires multiple LC/MS methods to contend with the different
matrices. Previous work utilizing two-dimensional TurboFlow chromatography has suggested that this.
technology is able to yield a method generic for a wide range of both analytes and biological fluids [1]. In this.
study, we demonstrate that this technology is capable of providing one method for antibiotics measurement in
various meat and organ matrices as well.

Methods

Sample:

Beef, chicken, pork, turkey meats and beef liver
were purchased from a local grocery.

Method
‘The experiments were conducted using an Aria™
TLX-1 liquid chromatography system coupled to a

TSQ Quantum™ Ulra mass spectrometer with a Sutapyrane Sutatizoe Dorycine

heated electrospray ionization II (HESI l) source.

The meat samples were extracted using a
Ouetacycine Demecocycine Enytromycin

FIGURE 1. List of Analytes

TurboFlow MAX anion exchange extraction
column (0.5 x 50 mm). Chromatography
separation was performed using a Thermo
Scientific Betasil Phenyl-Hexyl column. Mass
spectrometry detection was performed under the
selective reaction monitoring (SRM) mode with

Table 1. Positive selective reaction mode (+SRM) transitions and other MS parameters for test
compounds

Compound Parent lon Fragment lon

Collision Energy | S-Lens Offset
Red: Quantitation ion (ev)

Sultapyridine 91902
107.670
155,895
184.015

Sulfathiazole 64820
91.860
107.853
155,930

Doxycyeline 153710
267.052
320,990

Oxytetracyciine 461117

Demeclocyciine

positive electrospray ionization.

Experimental Conditions:

Sample Preparation

The matrices were prepared using a very simple extraction procedure with acetonitrile (ACN). Four grams of each
individual samples were homogenized with 30 mL of ACN and sat at room temperature for 10 min. The liquid
phases were then centrifuged at 10,000 rpm for 15 min. The supernatants were stored at 4 °C for further analysis.
Figure 1 shows the test compounds list. They represent three classes of common antibiotics: Sulfonamides,
Tetracyclines, and Macrolides, which range from polar to highly non- po\ar A standard slock so\ulmn of

as prepared in
methanol at the concentration of 10 ug/mL. Calibrators in the eancentration range 1 ng/mL 10500 ng/mL were
prepared in individual obtained supernatant by serial dilution of the stock solution. Injection volumes were 25 .

Aria TLX-1 System Parameters

Columns

Thermo Scientific 0.5 x 50 mm TurboFlow MAX column

Thermo Scientific Betasil Phenyl-Hexyl column (3 x 100 mm, 3 ym particle size).

Mobile Phases

Loading Pump

Mobile Phase A: 1% Formic Acid (aq)

Mobile Phase B: 0.1 % Formic Acid in ACN

Mobile Phase C: 10 mM Ammonium Acetate, pl

Mablle Phace D: 50 M Ammoniom Acetate n MeOH ith 01 % Formic Acd

Elution Pumy
Mobile Phase A: 0.5 % Formic Acid and 0.04 % Trifluoroacetic acid (TFA) with 1 mM Nonafluoropentanoic acid
Mobile Phase B: 0.5 % Formic Acid and 0.04 % TFA in 1:1 ACN/MeOH

lass Parameters

MS analysis was carried out on a Thermo Scientific TSQ Quantum Ultra triple stage quadrupole mass
spectrometer (Thermo Fisher Scientific, San Jose, CA). The MS conditions were as follows
lon Polarity: Positive ion mode

Spray Voltage (V): 4000

Vaporizer Temperature (“C): 400

Capillary Temperature (*C): 280

Sheath Gas Pressure (N,): 60 units

lon Sweep Gas Pressure (N,): 0. 2 umls

Auxiliary Gas Pressure (N,): 30 u

Scan Type: Selective Reaction Momlormg (SRM)

Chrom Filter Peak Width (s): 5.

Collision Gas Pressure (mTurr) 12

Scan Width (mfz): 0.01

Scan Time (s): 0.05

Q1 (FWHM): 0.7 Da

Q3 (FWHM): 0.7 Da

Positive single reaction mode (+SRM) transitions and other MS parameters for target compounds are shown in
Table 1. The entire experiment was controlled by Aria OS 1.6.2 and the data was processed using Thermo
Scientific LCquan 2.5.6 quantitative software after subtracting background using Thermo Scientific Xcalibur 2.0.7
SP1 data system software.

Results

TurboFlow methods have been demonstrated to be able to remove endogenous compounds from complicated
matrices effectively without time-consuming offline sample preparation, thus reducing ion suppression effects and
increasing detection limits significantly. In food safety area, it is always an analytical challenge to develop a matrix
blind method. This is the major purpose of this study. Figure 2 shows a representative chromatogram for the
assay at 100 ng/mL. Figure 3 shows a representative recovery result for the assay at the100 ng/mL. The results
indicate that all compounds have very high recovery percentage (mostly within 100 + 20% range) in five matrices
eexcept erythromycin, whose signals are significantly suppressed in most matrices. The data shown in Table 2
further demonstrates that the tested compounds show very similar elution behaviors among different meat
matrices. The phospholipids we monitored in the study (m/z 496, 504, 724) are very well separated from target
ccompounds. We also noticed the loss of sensitivity for sulfapyridine and sulfathiazole with successive injections at
high concentration calibrator (500 ng/mL), which is consistent with other researcher’s observation [2].
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FIGURE 2. The representative chromatogram for the assay at 100 ng/mL
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TABLE 2. Data summary showing the similar results over five matrices

Compounds RT (min) LOD (ngimt) ULOQ (ngimL)

Sulfepyridine 661664 1

Sulfathiazole 664667

Doxycyciine 786

Oxytetracycine 739

Demediocyciine 756758

Enythromycin 820821

Sulfapyridine 664666

Sulfathiazole. 666669

Doxycycine 7.86

Oxytetracycine 739741

Demediocycine 756761

Enythomycin 818821

Sulfepyridine 661668

Sulfathiazole. 666669

Doxycyciine 786

Onytetracycine 730741

Demediocyciine 756760

Enythomycin 818

Sufapyridine 661662

Sulfathiazole 662664

Doxycycine 784786

Oxytetracycine 7.367.39

FIGURE 3.

Recovery (%)

. The representative recovery result for the assay at 100 ng/mL
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Demediocycine 756758

Enythomycin 818821

Sulfepyridine 664666

Sulfathiazole. 669

Doxycyciine 786

Onytetracycine 738741

Demediocyciine 756761
=

Conclusions

In the current study, an online TurboFlow extraction method was developed which is mostly matrix blind for
various meat matrices. The method is generic for a wide range of antibiotics compounds. The further work will
be focused on the improvement of detection limit using a more sensitive mass spectrometer, such as Thermo
Fisher TSQ Vantage triple quadrupole MS. To help compensate for variations in response, suitable internal
standards will be included in the further study.
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