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Introduction. The problem of food safe-
ty - one of the components of national secu-
rity. The State Service of Ukraine on Food 
Safety and Consumer Protection controls 
the level of food safety through state annual 
monitoring in order to confirm the safety of 
products of animal origin, which exported 
and produced in Ukraine.

Monitoring researches are divided into 
two state programs: state monitoring of resi-
dues of veterinary drugs and contaminants 
in food of animal origin; state monitoring of 
animal and poultry diseases of contagious 
etiology. The purpose of the annual moni-
toring is control the use of prohibited sub-
stances, compliance with the rules of used 
veterinary drugs, monitoring the spread of 
environmental pollutants and confirmed 

the health and welfare of animals, unpro-
cessed food and other food products of ani-
mal origin that are subject to processing and 
human consumption. The monitoring of 
residues is based on the identification of the 
causes of their entry into food products, not 
for the fact of detecting an excess of residual 
quantities of the substance that is expected 
to investigate every case of non-compliance.

Council Directive 96/23/EC “On mea-
sures to monitor certain substances and resi-
dues thereof in live animals and animal 
products” [1] provided that Ukraine should 
develop its own national plan for monitor-
ing groups of substances being analyzed. 

Article 8 of the Law of Ukraine “On Basic 
Principles and Requirements for the Safety and 
Quality of Food Products” specifies the legal 
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basis for planning and implementation of the 
monitoring plan for residues [2]. The monitor-
ing plan for residues on 2017 was approved by 
the Order of the State Service of Ukraine on 
Food Safety and Consumer Protection from 
December, 5 2016 (№ 472) [3].

According to Article 29 of Directive 
96/23/EC of the Central Competent 
Authority shall prepare draft annual resi-
dues monitoring plan with providing guar-
antees and effects at least equivalent to pro-
vided in abovemention Directive. According 
to the requirements of the European Union 
(EU), in accordance with Article 14 of 
Directive 96/23/EC [4] and Article 4 (3) of 
EU Regulation 882/2004 [5], the process of 
planning annual residue monitoring involves 
engagement of the State Scientific and 
Research Institute of Laboratory Diagnostics 
and Veterinary and Sanitary Expertise.

On the assessment audit by the European 
Commission [6], the Competent Authority 
doesn’t have detection mechanisms the 
most commonly used substances (in order to 
plan the monitoring of residues), and some 
of them are not included in the annual mon-
itoring plan due to the lack of validated 
analytical methods. Therefore, in the first 
place had problems with inappropriate sam-
pling strategy. The Competent Authority has 
still not provided guidance concerning 
selection criteria and sampling process and 
selection of honey samples from several pro-
ducers (not from a single producer) in the 
honey collection centre. This minimizes the 
probability of detection of incorrect results 
(due to incorrect mixing honey). At the 
same time, business operators can work on 
their own control programs, the Competent 
Authorities do not have sufficient informa-
tion concerning non-compliance results of 
such inspections. Thus, inappropriate use of 
veterinary drugs in beekeeping is present, in 
particular, with prohibited substances: chlo-
ramphenicol, nitrofuran and metronidazole 
(subgroup A6).

Currently, business operators do not have 
implementation system on the place for 
trace how the apiaries supply non-compli-
ance honey. Unlike the situation in the EU, 
farmers can purchase most veterinary drugs 
without veterinary prescriptions. Instead, 
national legislation requires farmers (bee-
keepers) to keep records concerning treat-
ment indicating the date of treatment, the 
name of the drug and the withdrawal period. 

According to the current requirements, 
the scheduled official inspections of facilities 
should be carried out in accordance with the 
registered checklists. Currently, not all 
checklists are approved by the Competent 
Authority and are not registered with the 
Ministry of Justice of Ukraine or are not 
updated, for example, to check the EU 
approved honey processing centers. However, 
this does not apply to the implementation of 
the HACCP system in place at the processing 
centers, but is a prerequisite for obtaining 
(issuing) an international veterinary certifi-
cate for the export of honey to EU. 

At the same time, the effectiveness of the 
state monitoring plan is reduced due to insuf-
ficient research on some groups of substanc-
es, budget constraints, inappropriate sam-
pling strategies and further investigations. 

Purpose. To analyze the implementation 
of the annual State Monitoring Plan of resi-
dues of veterinary drugs and contaminants 
in honey for the period from 2012 to 2016 
with the provision of the proposal amending 
the current DSTU 4497: 2005 “Natural 
honey. Technical specifications” regarding 
the acceptable levels of antibiotics.

Materials and methods of research. 
According to the analysis used guidelines 
concerning the procedures for carrying out 
the sampling for implementation of the 
State Monitoring Plan of residues of veteri-
nary drugs and contaminants in live animals 
and unprocessed food products of animal 
origin are developed in compliance with the 
Laws of Ukraine «On the Basic Principles 
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and Requirements for the Safety and Quality 
of Food Products» and “On veterinary medi-
cine” taking into account the requirements 
of the Directive of the Council of 29 April 
1996 № 96/23/EC, Commission Decision 
№ 98/179 EC of 23 February 1997 [6].  

To evaluate the content residues of anti-
biotics were used by accredited screening 
methods: ELISA, HPLC and confirming – 
LC-MS/MS.

Results and Discussion. The presence 
of residues in animal products, it is issue that 
directly affects human health and public [7]. 

Nowadays, the use of antibiotics for the 
treatment and prevention of diseases of bees 
in Ukraine is allowed [8]. Along with the 
registered veterinary drugs are used other 
antibiotics, residual quantities of which, 
according to the active substances, can be 
found only in export batches of honey. 

The European Commission Decision № 
2004/432/EC dated 29 of April 2004, 
approved first State Monitoring Plan of resi-
dues of veterinary drugs and contaminants 
in honey and Ukrainian producers were 
allowed to export beekeeping products to 
EU Member States [9-10]. Currently were 
development Plans for state monitoring of 
beef, pork, poultry, geese, turkey, rabbit 
meat and aquaculture, milk, eggs, honey 
which are approved by the European 
Commission on April 15, 2016 № 2016/601/
EC for beef, pork, poultry, aquaculture, 
milk, eggs and honey.

Table 1 provides analysis for two groups 
of substances, A6 and B1 (antimicrobial 
substances) (compounds within the 
European Parliament and Council 
Regulation (EC) № 37/2010) [11] according 
to Annex 1 of EU Directive № 96/23 [1].

 The table shows that the actual quantity 
of samples varied according to the National 
Monitoring Plan. Positive (level of detection 
limits) in 2012 was 1 sample of honey con-
tent nitrofuran AOZ, which is 5 % of all 
researched samples. The researches were 

carried out using the ELISA screening meth-
od (detection limit – 0.4 μg / kg) and the 
confirmatory LC-MS/MS (detection limit – 
0.5 μg / kg). For nitrofuran AOZ in DSTU 
4497: 2005 Natural honey. The technical 
specifications set allowable level – 0.6 mg / 
kg [12].

From the group of substances B6, 7 sam-
ples of honey were found to be positive for 
the content of sulfamethasine, which was 
4,7%. The HPLC screening method (detec-
tion limit 7 μg / kg) was used for the 
research, and LC-MS / MS (detection limit 
– 7 μg / kg) was confirmed.

In 2013, positive result was found in 2 
samples of honey for the chloramphenicol 
content, which was 5 % of all researched 
samples. The researches were carried out 
using the ELISA screening method (detec-
tion limit – 0.05 μg / kg) and the confirma-
tory LC-MS / MS (detection limit – 0.05 μg / 
kg). Drugs chloramphenicol (levomitsetin) 
and tetracycline belong to broad-spectrum 
antibiotics [13].

Chloramphenicol is one of the most toxic 
antibiotics for living organism, causing 
aplastic anemia and banned in Europe, USA 
and Japan. DSTU 4497:2005 Natural honey. 
The technical specifications set its maxi-
mum level (MRL) - 0.3 mg / kg. Therefore, 
it is necessary to make appropriate changes 
to this DSTU with the possible correction of 
MDR for chloramphenicol and nitrofuran 
AOZ in accordance with the developed 
guidelines.

The positive result was 1 sample of honey 
for the content of metabolites of nitrofurase 
– SEM, which was 5 %. The researches were 
carried out using the ELISA screening meth-
od (detection limit - 0.6 μg / kg) and the 
confirmatory LC-MS/MS (detection limit – 
0.6 μg / kg).

In 2016, positive result was found in 1 
sample of honey for nitrofuran AMOZ 
content. The researches were carried out 
using the ELISA screening method (detec-
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tion limit – 0.6 μg / kg) and the confirmato-
ry LC-MS/MS (detection limit - 0.5 μg / kg). 
For nitrofuran AOZ in DSTU 4497: 2005 
Natural honey. The technical specifications 
set allowable level - 0.6 mg / kg. Additionally, 
an acceptable level is required for correction 

action according to current confirmatory 
methods, including liquid chromatography.

According to RASFF’s annual reports, 
the problem of contamination of honey with 
residual amounts of antimicrobial drugs 
remains relevant. In honey of the national 

Analysis of the researched groups of substances in honey for 2012 to 2016
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АА6 Chloramphenicol 40 40 2/5 42 45 20

AHD 20 20 23 25 15

AMOZ 20 20 23 25 15 1/6,7

AOZ 20 1/5 20 23 0,25 15

SEM 20 20 1/5 23 25 15

Metronidazole 3

Dapson 10 10 9 10 5

Colchicine 1 0 10 10 5

ВВ1 Tetracycline 150 50 47 45 27

Chlortetracycline 150 50 47 45 27

Oxytetracycline 150 50 47 45 27

Doxycycline 150 50 47 45 27

Sulfatyazole 150 50 47 45 26

Sulfadimetoxin 150 50 47 45 26

Sulfaguanidine 150 50 47 45 26

Сульфамеразін 150 50 47 45 26

Sulfamethazine 150 7/4,7 50 47 45 26

Sulfamethoxytri-
pyridazine

150 50 47 45 26

Sulfamethoxazole 150 50 47 45 26

Sulfanilamide 150 50 47 45 26

Streptomycin 150 50 47 45 27

Dihydrotreptho-
mycin

150 50 47 45 27

Tylosin 150 50 47 45 27

Nystatin 150 50 47 45 27

Erythromycin 150 50 47 45 27
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producers often, find residues these groups 
of antibiotics and antimicrobial drugs, such 
as chloramphenicol, nitrofurans, nitromid-
azol, sulfonamides, tetracyclines and amino-
glycosides. In Ukraine are not registered 
veterinary drugs for the treatment of bee 
that contains the above-mentioned active 
substances, since their use prohibited in 
European and Ukrainian beekeeping. 
Therefore, the detection of residues of these 
substances in honey is consequence of unau-
thorized use by beekeepers of contraband 
drugs or drugs available in retail pharmacies 
of humane medicine.

By the Order of the Chief State Inspector 
of Veterinary Medicine of Ukraine dated 
September 28, 2017, № 28 «On Approval of 
Methodological recommendations concern-
ing consecutive actions in case of non-com-
pline results of laboratory research (testing) 
of samples selected for implementation of 
the State Monitoring Plan for residues of 
veterinary drugs and contaminants in live 
animals and raw products of the animal ori-
gin» strict control measures applied on 
farms: for substances in group A - in confir-

mation of positive by means of the confirmed 
method, as well as if during the investigation 
the fact of illegal processing or use of forbid-
den drugs is confirmed or if there are 
grounds for suspicion of their use – the estab-
lishment is subject to a restriction for a peri-
od of 10 days; for substances in group B – in 
case of confirmation of inappropriate result, 
the control of the establishment increases.

Conclusions and perspectives of fur-
ther research:

According to the analysis of the Annual 
Monitoring Plan for residues of veterinary 
drugs and contaminants the period from 
2012 to 2016, in honey samples positive result 
was found for chloramphenicol, nitrofuran 
(AOZ, AMOZ, SEM) and sulfametazine. 

Necessary to amend the current DSTU 
4497: 2005 «Natural honey. Technical speci-
fications» regarding the acceptable levels of 
antibiotics: chloramphenicol and nitrofu-
ran according to methodical instructions.

Promising research considered research 
to obtain validation data for further evalua-
tion nitrofuran and chloramphenicol in 
honey samples. 
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У статті подано аналіз залишків ветери-
нарних препаратів і забруднювачів у меді за 
період від 2012 до 2016 років. Згідно проведеного 
аналізу у зразках меду виявлено позитивний 
результат за вмістом хлорамфеніколу, нітрофу-
ранів (AOZ, AMOZ, SEM) та сульфаметазину. 
За отриманими результатами необхідно вне-
сти зміни до чинного ДСТУ 4497:2005 «Мед 
натуральний. Технічні умови» щодо максималь-
но допустимих рівнів антибіотиків для хлорам-
феніколу і нітрофуранів.
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В статье представлен анализ остатков вете-
ринарных препаратов и загрязнителей в меде за 
период с 2012 до 2016 года. Согласно проведенного 
анализа в образцах меда обнаружен положитель-
ный результат по содержанию хлорамфеникола, 
нитрофуранов (AOZ, AMOZ, SEM) и сульфамета-
зина. Согласно полученным результатам необходи-
мо внести изменения в действующее ДСТУ 4497: 
2005 «Мед натуральный. Технические условия» по 
максимально допустимым уровням антибиоти-
ков для хлорамфеникола и нитрофуранов.
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