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Abstract 
Honey is the oldest natural sweetener known. Recent researches bring to light different pathological 
circumstances in which honey has heeling effects. In the same time, honey raises problems of food safety, 
because of the possible contamination by different pollutants. As a result, consumers`health can be 
affected. We synthesized the possibilities to contaminate honey, the chemical substances involved and we 
searched some usual pollutants in honey samples from the South of Romania. The most frequent 
contamination was due to veterinary drugs and to antibiotics. 

Keywords: honey, food safety, contaminants 

_____________________________________________________________________________________ 

 
1. Introduction 
 
Honey, consumed as a natural alternative 
to refined sugar, is a traditional Romanian 
product. In contrast with sugar, it is a 
complex product, enriched by bees in 
valuable substances, resulting from the 
action of juice secreted by bees’ glands. 
Honey is also used in the treatment of 
several illnesses, having antioxidant 
(Bereta, Orioli& Facino, 2007; Or oli , 
Terzi, ver& Ba i , 2004), antibacterial 
(Mundo, Padilla-Zakour&Worobo, 2004, 
Lusby,Coombes&Wilkinson, 2005),anti-
inflammatory Tonks, Cooper, Blair & 
Parton, 2003), cicatrizing 
(Lusby&Coombes, 2002; Oryan&Zaker, 
1998), and antioncogenic (Swellam et.al, 
2003) activity. Taking in account the fields 
in which honey is involved, it has to be a 
more than safe product, responding to 
severe quality criteria, stated both in Codex 
alimentations, and in National and 
Communitarian  

 

  

Normative (national standards, brands, 
laws and orders of involved ministries). 
Unfortunately, different environmental 
polluting agents can change honey 
composition by disrespecting the correct 
technologies of growth and treatment of 
bees’ families, by modifying the normal 
production conditions or by falsification 
tentative. 

2. Material and methods 

Our study was carried out on 103 honey 
samples, originating in five counties from 
the South of Romania. In these areas, we 
usually have pasture honey and all the 
samples were of fresh , not heated 
honey..We underline that all the samples 
had Romanian origin; none was imported 
or mixed with imported honeys.We 
searched for pesticides residues, 
veterinary drug residues and antibiotics. 
Effects of these substances on human 
health depend on the type of substance 
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Some affect the nervous system; other may 
be developmental toxicants, carcinogenous 
or affect the endocrine system. Antibiotics` 
misuse problems are the selection of 
polyresistant bacterial strains, allergic 
problems or intestinal disbacteriemia.  
The evaluation was carried out with 
standard methods (gas chromatography for 
veterinary drugs and CHARM II method 
for antibiotics).  
 
3.Results and discussions 
 
The main contaminants found in honey 
samples are presented in  tables 1 and 2. 

The highest frequency had residues of 
antiparasitic veterinary drugs and among 
them, Amitraz was  found in a great 
number of samples(21,3%). The substance 
is used as anti-accarian or in the treatment 
of varozis, and sold in products like 
Varachet şi Anti – Varroa. The quantity 
exceeded the maximal permitted value. 

Naphthalene was found in 15, 5% of the 
samples, following applications on 
honeycombs against vax-moth or after 
treatment for braulosis.  This substance is 
banned from honey. 

As table 2 shows, we also found some 
antibiotics, mainly residues of 

 streptomiycins, tetracyclins and 
sulphonamides. Antibiotics are used in 
apiculture usually for the treatement of 
bacterial brood diseases like American 
foulbrood (Paenibacillus larvae, subsp. 
Larvae) (Spivak, 2000). In Europe, this 
practice is not legal, but in other countries 
outside our continent there are laws 
permitting the use of tetracyclines, 
sulfonamides and other antibiotics to treat 
American foulbrood. Unfortunately, the 
systematic use of tertracyclines in the 
North America led to tetracycline 
resistant strains of Paenibacillus and at the 
Apimondia meeting in 1997(Antwerp, 
Belgium) it was shown that Mexican 
apiarists give bees reinforcing products 
containing streptomycin (as a prophylaxis 
method)(Bogdanov&Fluri, 2000) 

Sulphonamides are used in some 
countries for the prevention of 
nosemosis(Nosema apis).  
Low concentrations of streptomycin (<20 
mcg/kg) can be found in fruit honey from 
the nectar collected from pear orchards, 
because the blossoms are sometimes 
sprayed against fire blight (Erwinia 
amylovora) with preparations like 
Fructocin or Plantomycin that contain 
streptomycin.(Brasse,2001). 

 

Table1.Pesticides and veterinary drugs exceeding the limitations 
Contaminant n % of samples 
HCH 6 5,8 
Lindan 5 4,8 
DDT 3 2,9 
Organ phosphoric pesticide residues 8 7,7 
Coumaphos 10 9,7 
Fluvalinat 11 10,6 
Flumetrin 8 7,7 
Naphthalene 16 15,5 
Amitraz 22 21,3 
Cymiazol 6 5,8 

 
Table 2. Antibiotics residues 

Antibiotic n %samples 
Streptomycins 14 13,5 
Tetracyclins 16 15,5 
Sulphonamidees 12 11,6 
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We underline that we did not tried to 
confirm and quantify the residues of 
antibiotics, by physic-chemical tests. In the 
literature, there are quoted some false 
positive results occurring while using 
Charm II assays. Extreme high 
hydroxymethylfurfural concentrations can 
lead to false positive streptomycin 
results(Reybroek, 2003), but in our case, 
the honey was not heated so the possibility 
of HMF interfering was excluded. 

Residues found rise important food safety 
problems, since honey is used especially as 

 natural and healthy product, even by 
highly sensible groups of age, like infants 
and seniors. The apiarists usually do not 
declare the use of antibiotics (none of 
them did it, in our study) but admit the 
use of veterinary drugs, as being a must in 
the battle with different parasites of the 
hive.  

In table 3 are shown the maximum 
allowed levels of some contaminants of 
honey, as stated in the European Union 
Directive. We underline that antibiotics 
are not allowed to be present in honey, 
whatever the amount. 

 
 

Table 3. Honey contaminants 
 

Contaminant 
EURO Standard 

(European Honey Directive of the European 
Honey Commission) 

α – HCH 0,01 
β  – HCH 0,01 

Lindan 0,01 
DDT  –  total 0,05 

PCB Absent / (0,20) 

Pesticide residues: 
organoclorinated, 
mg/kg,  maxim 

Other pesticides (Aldrin, Dieldrin, 
Endrin, Hexaclorbenzol) 

0,20 

Pesticide residues: organophosphoric, mg/kg, max 0,02 
Radioactive contamination, Bq / kg, max 10 
Coumaphos, µg/kg, max 50 / (100) 
Fluvalinat, µg/kg, max 10 / (50) 
Flumetrin, µg/kg, max 50 
Naftalin, µg/kg, max. Not present 
Amitraz, µg/kg, max. 50 / (200) 
Cymiazol, µg/kg, max. 50 / (100) 

 
 
 

Since honey has so many uses, as food and 
as medicine, it is very important to avoid 
all situations that could modify the 
composition of honey, like introducing 
substances with a negative effect on the 
health of the potential user. Even more, if 
honey is used to get a pharmaceutical 
formula for topical use (on wounds, for 
example); it is of utmost importance to 
involve only pure ingredients, without 
residues of any synthetic substances. 

 Let us underline that antibiotic residues 
would be, in this context, completely 
disadvantageous, because the new trend is 
exactly the reverse: to use natural 
products instead of antibiotics. 

The possible situations of contamination 
and the negative effects of the 
contaminants on the quality of honey are 
shown in table 4.  
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Table 4. Possible situations and negative effects of honey contamination (Antonescu, 2006) 

Situation Possible negative effects honey quality   
Settlement of hives near urban or industrial 
areas, with intense road traffic  
Use in the honey circuit of objects or 
containers made of unacceptable materials 

Contamination of honey with heavy metals, 
in concentrations presumably dangerous for 
human health  :       

- from air – circuit: plant 
(nectar/manna/pollen) → bees → end 
product: honey 

- from containers (chemical reactions 
between the container components 
and the honey acids)  

Settlement of the hives near crops. Fruit 
trees and/or vineyards, forests treated with 
pesticides. 
Use of repellants when extracting  honey 
combs from hives  

Honey contamination with pesticides from:   
- air – circuit: plant 

(nectar/manna/pollen) → bees → end 
product: honey 

- soil; 
- water from the apiary proximity  

Use of synthesis organic substances, like 
naphthalene, etilen-bibromid, para–
diclorbenzol, to protect honey combs 
during depositing(against wax moth)  

  
Honey contamination with  synthesis organic 
substances(from honey combs)  

Use of antibiotics during feeding for 
development stimulation of the bees 
 
Preventive use of veterinary drugs, to avoid 
bees’ illnesses  
Use of other than authorized veterinary 
drug to prevent bees’ illnesses.  
Non-observance of the use directions from 
the product’s prospectus(period of 
administration, dose, waiting period)  
Settlement of hives near crops, fruit trees 
treated with antibiotics-based substances – 
e.g. use of streptomycin-based substances, 
used to control a severe tree illness , due to  
Erwina amylovora) 

  
  
Honey contamination with residues of 
veterinary drugs  

 
4. Conclusions 

Honey is a highly valuable food, which has 
also other potential uses, like prophylaxis 
and treatment of different illnesses or like 
food preservative; 

It is very important to remember the 
circumstances that drive to changes of 
normal honey composition and, hence, to 
negative effects on the quality of honey; 

It is essential to respect the growth 
technologies and the treatment methods 
applied on bees’ families.  
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