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ABSTRACT: In this study, the probability of the presence of Arsenic in 27 samples of honey from Kurdistan 
Province (Sanandaj, Saghez and Qorveh) and 9 soil samples of these areas were investigated using 
Graphite Furnace Atomic Absorption Method. According to the results, Sanandaj honey have the highest 
level of arsenic pollution (0.01± 0.003 ppm) and Saghez honey have the lowest level of pollution (0.001 ± 
0.001 ppm). It is suggested that the high levels of arsenic pollution in Sanandaj honey are due to high 
population concentration and industrial activities and Traffic congestion. Saghez Honey contained the 
lowest level of heavy metal and therefore showed better quality. 
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INTRODUCTION 
 

 Heavy metals in large scale are produced from natural or human resources and enter the environment. The 
presence of these metals in air, water, soil and even the human food chain are environmental challenges. Honey, as 
one of the major food products isn’t safe from pollution. Arsenic is among the trace elements that have the greatest 
impact on our health (Sardans , 2010). Honey is a product of the elaboration of flower nectar or honeydew by bees. 
Nectar is a sugary liquid that originates from the lymph of plants, while honeydew is an extrafloral secretion produced 
from plant lymph by parasitic insects (mostly Metcalfa pruinosa Say). As bee products are the final steps of a 
bioaccumulation process, the chemical study of honey may provide useful information about the environmental 
quality of the area in which the bees feed; it is estimated to be about 7 km2 (Pisani , 2008). High levels of heavy 
elements  have been found in honey coming from areas with heavy industrial activities or busy highways (Pisani , 
2008; Leita ,1996). Several authors have indicated that bees and their products may be used as biological indicators 
of the environmental pollution present in their inhabitat (Fernández  2004 Bogdanov , 2006). Honey has been used 
for different aims such as a whole food in all parts of the world, treatment for various ailments and diseases, in 
medicine and also as a biological monitor for the determination of heavy metals, radioactivity in the region and the 
environmental quality in polluted Environments. Iran is the one of the most important honey producer’s country in the 
world. According to official statistics in 2007, 2% of world’s total honey production came from Iran with 36.000 tons. 
Approximately 1000 tons of honey is produced in Kurdistan Province yearly 8,9 (Saghaei , 2012). The aim of this 
study is to determine the residue of As in honey samples collected from four different regions of Kurdistan Province 
and to determine potential health risks to individuals. 
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MATERIALS AND METHODS 
 

 A total of twenty-seven samples were collected, made up from the following regions Sanandaj (9 samples), 
Saghez (9 samples), Qorveh (9 samples) of Kurdistan Province in 2013 August (Fig. 1) and 9 samples of soil in these 
areas were collected. Then soil samples were filtered up to foreign coarse particles of dirt. The honey samples were 
stored in plastic molds and kept at room temperature (25°C) to be analyzed. Five gram of honey samples from each 
region were weighing scales and moved into a Chinese cruise acid washed. The Cruise on the bright flame was 
placed under the hood, so the sample is completely burned. Then the cruise is put into an electric furnace and with 
the temperature of 500 C º. After a certain time, white ash, cruise was taken out and put into the oven to cool. The 
resulting White ash was mixed with nitric acid 1% (v/v) .The mixture was heated on the heater, if the particles passed 
through the filter paper and placed in a porcelain crucible and were diluted into 50 mL. Then we moved the liquid 
vortex well. The amount of arsenic (As) was determined directly in the ash solution using atomic absorption 
spectroscopy (Atomic Absorption Spectrometer Varian AA240fs, GTA 120 Graphite Tube atomizer, Australia). The 
accuracy of the instrument was periodically checked with a known standard. Calibration curves were prepared using 
dilutions of stock solutions. The results were read three times and the mean values and the relative standard 
deviations were computed. Data was analyzed statistically by one-way analysis of variance (ANOVA). When 
significant treatment effects were detected, LSD’S multiple range test was used to identify specific differences 
between treatment means at a probability level of P < 0.05. 
 
 

 
Figure 1. Locations of study areas: Saghez, Sanandaj, and Qorveh 

 

 
 

Figure 2. Interaction of the city in the amount of lead accumulated in honey 
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Figure 3. Interaction of the city in the amount of arsenic accumulated in honey 
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Figure 4. Regression relationship between the amount of arsenic in soil and honey 

 
RESULTS AND DISCUSSION 

 
 The means and standard deviation of the ash contents of 27 honey samples for As were founds as 0.006±0.003 
ppm. Statistical comparisons were calculated for regional differences. Variance analysis of the effect of city and 
region on Honey Contamination to As can be seen in Table 1.Results:As you can see in Table 2, based on the 
accumulation of metal in cities, Sanandaj˃  Ghorveh˃  Saghez for arsenic. By Using one-way ANOVA analysis of 
effects of City and Region on concentrations of As in honey, was observed that arsenic honey of Sanandaj , Saghez 
and Qorveh  had significant difference at the 1% level (p˂ 0.01).According to Table 3, effect of city as levels in honey 
is significant.Comparison of the interaction region and city on As levels in honey, by graph is more understandable. 
Similar letters on the chart at the 5% level, are not significant differences.As it is seen in Figure 2 , there is no 
significant difference between different parts of the city In Figure 3 Different areas of Sanandaj City make significant 
differences in arsenic concentration. in region 1, a maximum concentration of arsenic is shown. Also a significant 
difference is seen between region 2 and region 3 of Saghez. The graph shows that the accumulation of arsenic in 
Saghez's region 1 is more than Saghez's region 2 and 3. Arsenic accumulation in Qorveh's honey in regions 1 and 
3 are at the same level, and region 2 has the highest levels of arsenic pollution in Qorveh’s honey. By Looking at the 
diagram, it is observed that the Sanandaj has the most lead concentration in honey. Saghez's region 3 has the lowest 
arsenic contamination in honey.  Low concentration of arsenic is considerable in this area. Arsenic pollution in cities 
from high to low was: Sanandaj ˃  Ghorveh ˃  Saghez. The high concentration of  arsenic in Sanandaj honey may 
have been resulted from factors such as population concentration and Industrial activities in urban areas, and  Traffic 
congestion. Saghez Honey has lower amounts of arsenic and therefore better quality than other cities. Also with 
study on Soil heavy metals and honey heavy metals, correlation between arsenic accumulates in honey and soil 
arsenic was found statistically significant. Heavy metal concentrations in honey influence by many factors such as 
type of vegetation zone, the density of nectar and the weather and climate of the region. 
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Table 1. variance analyses of the effects of city and region on As accumulate in honey 
 

Mean Square (Variance) df Source 
 As     

  **0.00001699 
ns 0.0000049 
ns 0.0000073 
0.0000049 

 2 
2 
4 
18 

City 
Region  
City   × Region 
Error 

- - - 26 Total 
 

**Significant at the 1% level and ns non-significant. 

 
Table 2. Comparison of means for effect of city on As level in honey (ppm) 

 
As (ppm) city 

0.010333 a 
0.001667 c 
0.005444 b 

Sanandaj 
Saghez 
ghorveh 

 
* The numbers of each column with the same letter are not significantly different at the 5% level . 

 
Table 3. Comparison of means for effect of region on  As levels in honey (ppm) 

 
 As (ppm)  region 

 0.006667a 
0.005611a 
0.007833a 

 region 1 
region 2 
region 3 

 
* The numbers of each column with the same letter are not significantly different at the 5% level. 
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