
Review

Recent advances in sample preparation techniques and methods of
sulfonamides detection – A review

Stanislava G. Dmitrienko *, Elena V. Kochuk, Vladimir V. Apyari, Veronika V. Tolmacheva,
Yury A. Zolotov
Lomonosov Moscow State University, Chemistry Department, Leninskie gory, 1/3, 119991 Moscow,Russia

H I G H L I G H T S G R A P H I C A L A B S T R A C T

� An overview on recent trends in the
sample preparation and determina-
tion of sulfonamides is given.

� A comparison of different methods of
real samples preparation is made.

� The general chromatographic and
other methods of SAs determination
are discussed.

� Examples of SAs determination in
different matrices are given.
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A B S T R A C T

Sulfonamides (SAs) have been the most widely used antimicrobial drugs for more than 70 years, and their
residues in foodstuffs and environmental samples pose serious health hazards. For this reason, sensitive
and specific methods for the quantification of these compounds in numerous matrices have been
developed. This review intends to provide an updated overview of the recent trends over the past five
years in sample preparation techniques and methods for detecting SAs. Examples of the sample
preparation techniques, including liquid–liquid and solid-phase extraction, dispersive liquid–liquid
microextraction and QuEChERS, are given. Different methods of detecting the SAs present in food and
feed and in environmental, pharmaceutical and biological samples are discussed.

ã 2014 Elsevier B.V. All rights reserved.
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primary-secondary amine; QqLIT, quadrupole linear ion-trap; QTOF-MS, quadrupole time of flight mass spectrometry; SAA, sulfacetamide; SAM, sulfanilamide; SAs,
sulfonamids; SCP, sulfachloropyridazine; SDD, sulfadimidine; SDM, sulfadimethoxine; SDO, sulfadoxine; SDZ, sulfadiazine; SML, sulfametrole; SMP, sulfamethoxypyridazine;
SMR, sulfamerazine; SMT, sulfamethizole; SMX, sulfamethoxazole; SMZ, sulfamethazine; SPE, solid-phase extraction; SPME, solid-phase microextraction; SPY, sulfapyridine;
SQX, sulfaquinoxaline; SSA, sulfisoxazole; SSZ, sulfasalazine; STZ, sulfathiazole; ToF-MS, time-of-flight mass spectrometry; UHPLC-MS/MS, ultra-high-performance liquid
chromatography tandem mass spectrometry; UV, ultraviolet detection.
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1. Introduction

The problem of food and environmental sample contamination
by veterinary drugs is of great concern [1–3]. There are

systematized data on detection of antibiotics in foods of animal
origin [4,5], milk [6], honey [7], fish [8], and feed [9], as well as in
environmental samples [10]. According to a previous review [5],
sulfonamides (SAs) and fluoroquinolones are among the most
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