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ABSTRACT 

Heavy metals have bioaccumulation and biomagnification potential and can lead contaminating of the human food chain. The 
purpose of the present study was to determine the content of heavy metals (lead, cadmium, copper) in the environment (soil) and honey, and 
identifying the correlations between them.    

The researches have been conducted in the central part of the Republic of Moldova. The soil and honey samples have been taken 
from experimental apiaries located in 4 research sites - with different degrees of pollution and human impact. The heavy metals content have 
been measured by atomic absorption spectrophotometer and the obtained data have been analyzed by statistic - biometric variation. It was 
found that the metals content was greater in sites located near pollution sources (P<0.001-P<0.05). The metals content in samples of honey 
was investigated in relation to that in the soils collected from the foraging area. A high correlation has been determined between analyzed 
metals concentrations in soil and honey (for Pb: rxy=0.95; tr =4.32, for Cu: rxy=0.79; tr =3.95). All the samples had relatively low levels of 
metals, situated under the maximum permissible limits indicated for Europeans countries.  
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Introduction 
The heavy metal pollution of ecological 

systems is an issue of major importance due to their 
penetration into the structure food chains and 
influence on the biocenosis functioning. Pollutants 
type heavy metals are particularly dangerous by long 
persistent in soil and their uptake by plants and 
animals. The degree of soils contamination with 
heavy metals varies and depending on several 
factors such as geographic area, degree of 
industrialization, size of human societies, type of 
soil, distance from the pollution source, the type of 
pollution source. Heavy metals enter in the food 
chain through the soil, plants, animals, therefore 
thorough knowledge of these issues is very 
important [4]. 

In the Republic of Moldova the main 
sources of environmental components pollution are 
emissions from transport, industry and 
transboundary pollution [7] 

The content of heavy metals in honey 
present interest not only for quality control, but also 
for a bio indicator of environment. Honey is the 
natural sweet substance produced by honey bees 
from the nectar of plants, which are collected by 

bees, transformed by combining with specific 
substances of either own, deposited, hydrated, stored 
and left in honeycomb to ripen and mature. [2] 

Honey is an important food for human 
nutrition because it possesses valuable nourishing, 
healing and prophylactic properties, which result 
from its chemical composition [6]. As food stuff 
used for healing purposes, honey must be free from 
objectionable contents such as heavy metals, 
pesticides etc. In addition, the biological role of 
honey intake may be important in cases of heavy 
metal contamination. Through the honey can be 
characterized the level of soil, plant and air pollution 
in an area of some square kilometers [5]. 
 In the Republic of Moldova research 
regarding correlation analysis between 
environmental pollutants and honey does not exist. 
In this context, the purpose of the research was to 
determine the content of heavy metals (lead, 
cadmium, copper) in the environment (soil) and 
honey, and identifying the correlations between 
them.  
 

Materials and methods 

The research was conducted in 4 sites 
from the centre of the Republic of Moldova, with 
different anthropogenic impact, named: forest site, 
agricultural site, transport and industrial sites, 
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which fully characterizes them. The research was 
performed in May 2013. Collection of samples was 
carried out under the applicable rules.  

Determination of heavy metals (lead, 
cadmium, copper) in the honey bee and in the soil 
samples collected from within the foraging area has 
been performed using atomic absorption 
spectrometry [8, 9]. The obtained data was analyzed 
by statistic - biometric variation. Using the 
"Statistics 7" has been determined the correlation 
coefficients (rxy) which demonstrates traceability of 
heavy metals in the environment between heavy 
metals content in the honey bees by Pearson (P). The 
criterion of certainty (tr) of the correlation 
coefficient of the obtained results has been 
calculated after the formula: 

tr ;  mr=  (the error of correlation 

coefficient). 
 The correlation coefficient value was 
compared with Pearson certainty threshold by 
Student:  the threshold 0 (zero) - P < 0.1; the 
threshold 1 - P < 0.05; the threshold 2 - P > 0.01; the 
threshold 3 - P > 0.001 according methods by 
Плохинский Н.A., 1969 [10].   

Rezult and discusion 

The research results found that levels of 
lead, cadmium and copper in soil and honey samples 
taken from forestry, agricultural, transport and 
industrial sites varies and are closely connected with 
the site specifics of apiary location.  

The lowest concentrations of researches 
heavy metals in soil samples has been registered in 
forest area considered as control area. It was found, 
that the metals content was higher in sites located 
near pollution sources: agricultural, transport and  
industrial sites (table. 1).  
  For example, the concentration of lead, 
cadmium and copper from industrial site has been 
significantly higher compared to the forest site with 
19.3; 55.2; and 68.7%, respectively (P<0.001), and 
those from transport site recorded differences from 
the witness site, by 15.7; 25.9 and 25.8%, 
respectivly (P<0.05). Increased concentrations of 
investigated heavy metals in the researched 
agriculture transport and industrial sites are due to 
industrial and transport releases, agricultural lands 
processing etc. Also, the recorded values did not 
exceed the maximum allowable concentrations (for 
lead - 32mg/kg, for cadmium - 5.0mg/kg and for 
copper - 100mg/kg). 

Honey is produced by honeybees (Apis 

mellifera) from the nectar of plants. By invert nectar 
into honey are incorporated carbohydrates, protein, 

acids, mineral substances etc. But with them  can 
penetrate a series of contaminants such as heavy 
metals, pesticides and other pollutants. In general, 
the presence of metals in honey depends on 
botanical origins of honey, type of soil and 
anthropogenic activities [1,3].  

The researches demonstrate, that the lowest 
concentration of lead and copper in honey samples 
has been registered in forest area with 0,015 mg/kg, 
but highest concentration of this metal was in the 
sites (agricultural, transport, industrial) affected by 
anthropogenic impact (0.019; 0.132; 0.162 mg/kg), 
(P<0.1- P<0.001).  Also, and copper content in 
honey samples from industrial, transport and 
agriculture sites, was significantly higher compared 
to the one in forest site, respective by 15.5; 9.2; 6.2 
times (P <0.001). The cadmium content in all honey 
samples recorded values below detection limits 
(<0.005 mg/kg). All the samples of honey have been 
relatively low levels of metals, situated under the 
maximum permissible levels. The rules established 
by European and International standards are: for lead 
- 0.20 mg/kg, for cadmium -0.020mg/kg and for 
copper - 0.50mg/kg. 

To elucidate relationships between 
investigated heavy metals content in the 
environment with those in the honey has been 
determined correlation coefficients (rxy), that is 
represented in figure 1. 

So, the lead, cadmium and copper content 
in samples of honey were investigated in relation to 
that in the soils collected from the foraging area. The 
research results demonstrated that the concentration 
of heavy metals in honey bees is in different 
correlative relation with its concentration in soil. A 
high correlation has been determined between 
analyzed metals concentrations in soil and honey. 
Thus, in all research area, between content of Pb in 
honey and its concentration in soil has been found a 
hight correlation rxy=0.95; tr=4.32. Similarly, 
between content of copper in honey and its 
concentration in soil has been found a positive 
correlation rxy=0.79; tr=3.95. No correlation between 
the concentration of cadmium in soil and honey has 
been found, because cadmium recorded values was 
under <0.005.  

Conclusion 

The content of lead, cadmium and copper in 
soil and honey samples, taken from the research 
sites, varies and are closely connected with the site 
specifics of apiary location.  

The research results demonstrate that the 
content of heavy metals content in soil and honey 
was greater in the sites located near pollution 
sources (P<0.001- P<0.05). All the samples have 
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relatively low levels of metals, situated under the 
maximum permissible levels indicated for 
Europeans countries. 

A high correlation has been determined 
between analyzed metals concentrations in soil and 
honey for Pb: rxy=0.95; tr =4.32, for Cu: rxy=0.79; tr 

=3.95.  
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Table 1. - The content of heavy metals in soil - honey and correlation between them 
 

Research 
site 

Lead Cadmium Copper 

soil honey soil honey soil honey 

Average concentration,  M±m (mg/kg) 

Forest site 11.34±0.54 0.015±0.001 0.154±0.008 <0.005 15.74±0.81 0.039±0.004 

Agricultural site 11.96±0.78 0.019±0.002 0.170±0.018 <0.005 24.48± 1.48 0.242±0.043 
Transport site 13.12±0.68 0.132±0.002 0.194±0.014 <0.005 19.81±1.65 0.359±0.047 
Industrial site 13.53±0.78 0.162±0.021 0.239±0.023 <0.005 26.56±2.35 0.481±0.055 

rxy 0.95 - 0.79 
tr  4.32 - 3.95 

  

For Pb and Cu, P < 0.001. 
                  Fig.1 - Correlation between content of Pb, Cd and Cu in soil and honey  


