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INTRODUCTION 

       Honeybee colonies were considered investigator for assessing 

environmental pollution (Marinova et al., 2015).  Honey is the natural 

substance produced by the honeybee workers (Nayik et al., 2016), and its 

consider one of the few virtually totally non-allergic foods and the body 

easily assimilates it (Codex Alimentarius 2001).  The major composition 

of honey are mono saccharides; glucose, fructose and also contains 

proteins, amino acids, lipids, minerals, enzymes, vitamins and volatile 

substance which are responsible for the characteristic flavor (Taghavizad 

and Majid, 2010, El-Metwally, 2015).   

      The quality of bee honey was mainly determined by its chemical, 

physical and microbiological characteristic (Bogdanov, 1999).  Honey 

also contain several minerals substance up to 0.17% some of them are 

present at the trace level and being toxic (e.g. Cd, Pb and Zn) (Terrab et 

al., 2004).  Honey is a good indicator because its reveal the chemical 

impairment of the environment as the residue presents in beehive 

products by contaminated from heavy elements or radionuclide’s (Abo-

Zeid, 2011). Besides that, heavy elements may come from external 

sources such as industrial smelter pollution, industrial unit emissions and 

improper products during honey processing and maintenance stages 

(Aghamirlou et al., 2015).   

        Almost all environmental sectors such as soil, water and air are 

affecting on the residue of the heavy elements in honeys, the bees keep 



their territory constantly under control, and thus any contamination 

presents there in are intercepted and carried into the hive, where they 

become available for chemical analysis.  It also follows that bees can 

quickly perceive any trends or changes occurring within the environments 

they inhabit and disclosed them with equal promptness, and then honey 

may therefore be considered to be a biological indicator (Abou-Zeid, 

2011).  

Therefore, this study was aimed to determine some of the heavy 

elements content in bee honey samples which collected from different 

governorates of Egypt. 

MATERIAL AND METHODS 

          Thirty honey samples were collected from five different 

governorates of Egypt, were analyzed in order to study the presence of 

three heavy elements; Cadmium (Cd), Lead (Pb) and Zinc (Zn).  

          The selected governorates and their honey were as follows; Giza 

(Citrus and Banana honeys), Al-Behira (Citrus, Medical plants and 

Banana honeys), Beni sweif (Cotton honey), Al-Dakahlia (Clover and 

Cotton honeys) and Al-Fayoum (Clover and Medical plant honeys).  The 

tested samples were classified to five groups as follows; Citrus (April 

month), Clover (June month), Cotton (August month), Banana (August 

month) and Medical plants(June month). 

         Chemical analysis were conducted in “Elements laboratory, 

Campus of research laboratories, FARP”, Faculty of Agriculture, Cairo 

University Research Park.  Digesting of honey samples from different 

geographical and botanical region, were conducting using advanced 

microwave digesting system- ETHOSI.  Measuring of heavy elements 

content (mg/kg honey) was carried out on ICP Spectrometer (ICAP6000 

series, thermo scientific), as described by Vinas et al., 1997. 



          Relation was studied between tested heavy metals; Cd, Pb and Zn 

from one side and each of; locality of geographical origin, botanical 

origin or honey type and year month of honey harvesting, from another 

side. 

RESULTS AND DISCUSSION 

          Thirty honey samples were tested from different governorates (5 

governorates) in Egypt.  The content of cd., Pb. and Zn. in mg /kg was 

determined.   As shown in Fig. (1), the content of Cd. (mg/kg) in citrus 

honey was higer in Al-Behira governorate comparing with other regions, 

while the lowest value was observed in Giza governorate.  On the other 

hand, minimum Pb. content (mg/kg) was detected in Al-Behira 

governorate, and maximum value was determined in Giza governorate.  

Zn. content reached to its highest value in Al-Behira governorate, while 

in Giza governorate showed the lowest value of Zn. content in citrus 

honey samples. 

 

Fig. (1): Concentration of heavy elements in citrus honey samples in Giza 

and Al-Behira governorates. 

 As shown in Fig. (2). the content of Cd. (mg/kg) in clover honey 

revealed its highest value in Al-Fayoum governorate, while the minimum 

value was observed in Al-Dakahlia governorate.  Besides that, minimum 

Pb. content (mg/kg) was detected in Al-Dakahlia governorate, and 

maximum value was determined in Al-Fayoum governorate.  On the 



other hand, Zn. content reached to its maximum value in Al-Dakahlia 

governorate, while in Al-Fayoum governorate was detected the minimum 

value of Zn. content in clover honey samples. 

 

Fig. (2): Concentration of heavy elements in clover honey samples in Al-

Fayoum and Al-Dakahlia governorates. 

 In Cotton honey, the content of Cd. (mg/kg) revealed the maximum 

value in Benisweif governorate, while the minimum value was observed 

in Al-Dakahlia governorate.  Besides that, the minimum Pb. content 

(mg/kg) was detected in Benisweif governorate, and the highest value 

was determined in Al-Dakahlia governorate.  On the other hand, Zn. 

content reached to its maximum value in Benisweif governorate, while in 

Al-Dakahlia governorate detected the lowest value of Zn. content in 

cotton honey samples as shown in Fig. (3). 

 



Fig. (3): Concentration of heavy elements in Cotton honey samples in 

Benisweif and Al-Dakahlia governorates. 

 The content of Cd. (mg/kg) in Medical plants honey was illustrated 

in Fig. (4), the maximum value was observed in Al-Fayoum governorate, 

while the minimum value was observed in Al-Behira governorate.  

Besides that, the lowest Pb. content (mg/kg) was detected in Al-Behira 

governorate, and the maximum value was determined in Al-Fayoum 

governorate.  On the other hand, Zn. content reached to its maximum 

value in Al-Fayoum governorate, while in Al-Behira governorate 

detected the lowest value of Zn. content in medical plants honey. 

 

Fig. 4. Concentration of heavy elements in medical plants honey samples 

in Al-Fayoum and Al-Behira governorates. 

 

 As shown in Fig. (5), the content of Cd. (mg/kg) revealed the 

maximum value in Al-Behira governorate, while the minimum value was 

observed in Giza governorate.  Besides that, minimum Pb. content 

(mg/kg) was detected in Al-Behira governorate, and the highest value 

was determined in Giza governorate.  On the other hand, Zn. content 

reached to its maximum value in Al-Behira governorate, while in Giza 

governorate showed the minimum value of Zn. content in banana honey 

samples. 



 

Fig. 5. Concentration of heavy elements in banana honey samples in Giza 

and Al-Behira governorates. 

 The present study showed that, all types of honey contain heavy 

elements and their concentrations vary among different regions, the 

illustrated data in Fig. (6) showed that, the concentration of zinc in 

different bee honey samples recorded the maximum value and followed 

by lead and cadmium, respectively.  

 

Fig. 6. Concentration of heavy elements in different honey samples from 

different governorates of Egypt. 

 

 The agricultural lands have different types of soil, using various 

fertilizers, and the diversity in practice of growing the plants may be led 

to some differences between regions. However, further studies of the 

honeys are required, especially respecting the comparison of heavy 

elements concentration with standard level.  In this study, it was difficult 



to compare the obtained results with related standards, because some 

standards were based on daily or weekly intake of metals.  

 Cadmium is released into the environment through its use in 

various industrial processes, and enters the food chain from uptake by 

plants from contaminated soil or water. Therefore, the cadmium 

concentration in various places depends on many variables, leading to its 

different concentration in honey samples in those places. 

          Lead can be found in many products and locations. Lead gets into 

the air and then mixes with the soil near one of its sources, entering into 

the plants. So, lead concentration in some food like honey can be elevated 

depending on a lot of variables. 

 Therefore the soil contamination with lead may be occurred in the 

East, causing its uptake into the plants feeding bees. Also, lead has no 

beneficial role in human metabolism and can cause some health 

disorders. Thus, it must be considered seriously. 

In general, the obtained data in this study are similar to those found 

by Nour, 1998 who reported that the location of apiaries near the traffic 

roads produce honey with higher concentrations of lead. 

Contamination of plant tissues with heavy metal is hazardous for 

the food chain and these accumulations causing dangerous effects on 

humans or animals health (Mantovi et al., 2003). 

Kahraman honey samples were not free of heavy metals but the 

levels of them were found well below the permitted levels. The results 

suggested that honey may be useful for assessing the presence of 

environmental contaminants (Erbilir et al., 2005). 

Variation in trace element content in different honey types is 

primarily due to botanical origin rather than geographical and 

environmental exposition of nectar sources (Bogdanov, et al., 2007) 



The concentration ranges obtained for the metals analyzed in honey 

samples were as follows; Pb (0.07±0.06-0.53±0.03) and Zn (0.81±0.13-

7.73±0.02) in mg/kg. The results show that the geological strata may 

affect the physicochemical properties and the metal content in the honey 

samples (Khan et al., 2014). 

The analyzed  of thirty honey samples showed that, the average 

levels of metals were in agreement with those reported by Tiwari et al. 

(2016). They theses average were between 0.00408–0.114437 μg/g for 

Pb, 0.129515–1.500897 μg/g for Zn and 0.002302 – 0.013221 μg/g for 

Cd. 

SUMMARY 

This study was aimed to estimate some heavy elements in bee 

honeys from different governorates of Egypt (Giza, Al-Behira, Benisweif, 

Al-Dakahlia and Al-Fayoum governorates), and the levels of cadmium 

(Cd), Lead (Pb) and zinc (Zn) in thirty samples of honey were 

determined.  

The maximum concentrations of the Cd elements in the bee honey 

were obtained in Al- Fayoum (medical plants honey), whereas the 

minimum concentration was obtained in Giza (banana honey). Whereas 

the maximum concentration of the Pb element in the bee honey samples 

was reached in Giza (banana honey), while the lowest value of Pb was 

observed in Al-Behira (citrus honey). On the other hand, The Zn element 

concentration in the bee honey samples was recorded the highest value in 

Al- Dakahlia (clover honey), while the minimum value of Zn in bee 

honey samples was determined in Giza (citrus honey).  

Therefore, this study presented that bees can quickly perceive any 

trends or changes occurring within environments they inhabit and 

disclose them with equal promptness.  Then, the honeybee may therefore 

be considered to be a biological indicator. 
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