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Abstract

Honey is a main honey bees product. It owns valuable nourishing, healing and prophylactic properties. About these properties decides honey's chemical composition. As a food-stuff using in healing purpose, honey mustn't wake objections. It should contain a small amount of contaminants, especially heavy metals and pesticides.

The aim of our study was to asses the contamination of honey with harmful metals and pesticides. Contents of Zn, Cd, Hg and Pb and some pesticides (aldrin, endrin, dieldrin, DDT, γ-HCH) in 188 honey samples  coming from different regions of Poland were determined. The mean values for Zn , Cd, and Pb were 11,16, 0,113, and 1,382 mg/kg respectively. None of examined samples weren't free of harmful metals content. Levels of Cd, Zn and Pb in most of samples exceeded the limit stated by Polish regulation. The content of Cd and Pb in honeys coming from organic apiary was few times lower than in other. The quantities of pesticide residues found vary in general between trace levels and levels of 40μg/kg of honey. DDT and γ-HCH were detected in 65% of samples, other pesticides in 10% of samples. Result obtained suggested that honey may be useful parameter to asses the presence of environmental contaminants.

As conclusion, it can be said that content of heavy metals and pesticides in honey may be useful parameter to assess the presence of environmental contaminants. It is proper to analyze the heavy metals  and pesticides accumulation in honeys, especially in those coming from polluted area.

Introduction

Honey is the sweet substance produced by bees. They ingest nectar and honeydew, enrich it with substances by their own, store and mature it in honeycombs. Honey is one of the most valuable component of the human diet. It's a source of easily absorbed energy. Glucose contained in honey very quickly balances energy deficit. Honey works in antibacterial way. It contain many biological substances regulating digestive process and heart work. The bioactive substances contained in honey influenced the human immune system, increase resistance of the organism to toxins and pathogens.

Honey consumers expect that honey is a pure natural product. It should contain a small amount of pollutions, especially heavy metals. The contamination of honey compared to the other hive products, is relatively small. It depends on the bee hive environment and on the chemicals used by the beekeepers. Environment is the source such contaminants as toxic metals: lead, cadmium and mercury and pesticides. Diagram 1 presents the sources of beehive contamination.
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Diagram 1: Sources of beehive contamination.

Heavy metals pollution is an important problem in situation where industrialization is growing. Publications didn't finally solve the problem of assessing the response of honey to environmental pollution by heavy metals. Experiments, which were carried out in Poland, showed big fluctuations in contents of particular heavy metals. Any of tested samples were free of them. A large amount of heavy metals were found in honeys coming from hives located near extraurban crossroads and steelworks. More heavy metals were found in dark (honeydew) honeys.[1-6] 

Also the serious problem are pesticides penetrating from soil, water and plants and further accumulating in bee bodies and bee products, such a honey, pollen and propolis. The pesticides detected in honeys coming from Europe have been lindane and other isomers of HCH, aldrin, endrin, dieldrin, isomers of DDT, heptachlor, endosulphan among the organochlorine pesticed and dialiphos, trichlorofon and dichlorovos among the organophpsphorus pesticides. The quantities of pesticide residues found in general were low and vary between trace levels and levels of 40 μg/kg, although higher levels of HCH and DDT were detected in same cases. [7-9]

For the above presented reasons the aim of our study was to asses the contamination of honey with harmful metals and pesticides.

Material and methods.

188 samples of honey from different regions of Poland were investigated. Samples of honey were obtained from middle-industrialized regions of Poland. The honeys were harvested from 2001 to 2002. Among honeys studied were floral, rape, linden, heather, buckwheat, honeydew. In order to determined heavy metals concentration 1 g samples of honey were incinerated in  microwave oven and next dissolved in nitric acid. Concentrations of lead, cadmium, zinc  were determined by atomic absorption spectrometry on Varian AA.  For the detection and quantification of the residues of organochlorine pesticides 1g of honey were dissolved in methanol (2ml), then the sample was pored onto the Florisil column and percolated. The Florisil column was eluted by gravity with 75 ml of n-hexan-dichloromethane (1:1; v/v). The eluate was evaporated in a rotary evaporator and the residue dissolved in acetone (1ml) for GC analysis. The final identification was done by GC with ECD (Varian).

Results and discussion.

The obtained results are shown in  table below. The only pesticides residues found were aldrin in 16% of samples in amounts ranging from traces to 6,14 μg/kg, endrin in 8% of samples in amounts ranging from traces to 65,3 μg/kg, dieldrin in 16% of samples in amounts ranging from traces to 5,93 μg/kg, o,p'-DDT in 19% of samples in amounts ranging from traces to 16,06 μg/kg, p,p'-DDT in 65% of samples in amounts ranging from traces to 277,85 μg/kg and γ-HCH in 85% of samples in amounts ranging from traces to 163,33 μg/kg. The levels found generally were similar to those reported by other authors According to Fernandez-Muino at al.[10]  pesticides residues found in 101 honey were: aldrin in 36 samples in amounts ranging from traces to 150 μg/kg, endrin in 1 sample at 7 μg/kg, dieldrin in 9 samples in amounts ranging from traces to 13 μg/kg, o,p'-DDT in 7 samples in amounts ranging from traces to 12 μg/kg, p,p'-DDT in 18 samples in amounts ranging from traces to 61 μg/kg and γ-HCH in 47 samples in amounts ranging from traces to 161 μg/kg. In studies, which were carried out in Poland Witkiewicz at al. [9] and Dziliński [8] detected only isomers of DDT and HCH in quantities varied from traces to 10 μg/kg. Generally we found, that residues of pesticides exist in honey in important amounts. Moreover the presence of γ-HCH in most of samples may be alarming. 

It was found that toxic metals occurred in all investigated samples. The following average concentrations were determined: cadmium 0,113 mg/kg, zinc 11,16 mg/kg, lead 1,382 mg/kg The determined values generally were few times higher than the values reported by other authors, especially content of cadmium was very high. Average content of Cd reported by other research workers varied between 0,002 mg/kg and 0,05 mg/kg [1-3]. The differences may be caused by  new way of incineratization. In  most of samples content of Pb and Cd exceeded  the limits stated by Polish regulations. It can be seen that contents of heavy metals in honeys coming from different parts of Poland were similar. Only content of Cd and Pb in honeys coming from organic apiary, situated in agriculture area, was few times lower than in other. Generally more cadmium were found in honeydew honey and more lead - in lindan honey. 

As a conclusion it can be said that toxic elements exist in honey in important amounts, but they don't are a risk to human health. It is proper to lead further studies on concentration of those metals in honeys to test contamination of the environment with heavy metals and pesticides. 
Contaminating substance
Heavy metals [mg/kg]
Pesticides [μg/kg]

Honey


Pb
Zn
Cd
aldrin
endrin
dieldrin
o,p'-DDT
p,p'-DDT
γ-HCH

average

range
1,382

0-24,5
11,16

1,2-72,5
0,113

0,007-0,346
1,73

0,06-6,14
9,24

0,35-65,3
0,82

0,04-5,93
5,14

0,51-16,06
13,7

0,86-277,85
23,6

0,3-163,33

Table 1. Accumulation of trace metals and pesticides in honey.
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