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Beekeepers widely use antibiotics to prevent and treat bee diseases, despite the 

prohibition and long-term negative consequences. Duration of antibiotic residues 

conservation in honey depends on its nature, origin, character of interaction with the 

components of the product, in particular mono- and disaccharides. Some definite 

antibiotics remain in commercial honey for more than three years. 

It should be mentioned, that any drug for the treatment of bees which contains 

the above-mentioned active substances is not registered in Ukraine. And the presence 

of their residues in honey is the result of unauthorized and uncontrolled utilization by 

beekeepers of medicines available in pharmacies of humane medicine or contraband 

drugs for bee-keeping with such active substances, registered in the neighbouring 

countries, in particular, in RF. 

The information concerning honey contamination with nitroimidazoles appears 

increasingly. Nitroimidazoles are synthetic antimicrobial drugs, highly active towards 

anaerobic bacteria and pathogens of protozoal infections. Previously these drugs have 

been used for the prevention and treatment of anaerobic infections of poultry, cattle, 

pigs, and also bee disease nosematosis caused by Nosema Apis spores. When getting 

into a human body with food, in particular with honey, nitroimidazoles and their 

metabolites can cause carcinogenic, mutagenic and toxic effects, disturbances in the 

balance of the intestinal microflora, and allergic reactions. It has led to complete ban 

on their use in EU countries for the treatment of food-producing animals. In 

accordance with the regulations of the European Union (Annex IV of the Regulation 

EC No 2377/90 and 2205/2001, Regulation No. 37/2010, EU Directive No. 96/23 / 

EC, etc.), imports and sales of products of animal origin containing residual 

concentrations of nitroimidazoles and their metabolites are also prohibited. In 

Ukraine, the use of metronidazole for the treatment of productive animals has been 

prohibited since 2002. 



Contamination of Ukrainian honey with metronidazole has been detected since 

2012, in particular, by our laboratory, as well as by a number of European 

laboratories. According to the classification of test methods used to control the food 

safety, they are divided into screening and confirmatory. The radio-receptor assay 

(RIA / CHARM), ELISA, biosensor enzyme-linked immunosorbent assay (BAT) are 

screening methods that detect the presence of a substance or class of substances 

below the regulatory level. The highest level of sensitivity and selectivity in the 

determination of residual quantities of antibiotics, in particular metronidazole, in 

products of animal origin, is provided by a high-performance liquid chromatography 

with tandem-mass-spectrometric detection (HPLC-MS/MS). Thus, the HPLC-

MS/MS method of quantitative determination of metronidazole content in honey 

allows us to selectively determine an analyte with a detection limit of 0.1 μg/kg and a 

quantification limit of 0.2 μg/kg. This is enough to provide the necessary level of 

control of honey parties, which are exported by Ukrainian beekeepers to the EU 

countries, where the requirements to quality and safety of products of animal origin 

are the highest. 

The Kwinbon Biotechnology (China) immunoassay screening method is 

characterized by an even higher sensitivity to the determination of nitroimidazoles in 

honey, viz. the detection limit of 0.05 μg/kg and the quantification limit of 0.1 μg/kg. 

Screening method for immunoassay is not as selective as HPLC-MS/MS 

confirmatory method, but its advantages are as follows: high sensitivity, relatively 

low cost, rapidity and availability for the manufacturer's laboratories. Instead, the 

HPLC-MS/MS method, which requires expensive equipment, high-quality reagents 

and service, is more accurate and reliable. Our results regarding the number of 

metronidazole-contaminated samples and the concentration levels of metronidazole, 

confirm the necessary of incoming control of products for manufacturers. Correlation 

between the data of the screening and confirmatory method indicates the potential of 

using the Kwinbon Biotechnology test system for the monitoring of metronidazole 

content in honey samples. 
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