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ABSTRACT: In the present study, the concentrations of three heavy metals including lead (Pb),
KEYWORDS

zinc (Zn) and arsenic (As) in 72 different honey samples collected from North-Western regions of
Iran were investigated using atomic absorption spectroscopy method. All metals were detected in

Atomic absorption;

88.88% of the honey samples. The range of metals contamination in honey samples was 0.01 to

spectrometry;

11.09 ppm. Zn was the most abundant metal, with an average concentration of 4.41±2.4 ppm. The

Honey;

mean levels of Pb (0.12 ppm) and Zn (6.84 ppm) in honey samples of East Azerbaijan Province

Heavy Metals;

was significantly higher than average level of these metals in honeys from other provinces. Based

Iran

on the results of this study and compared with recommended daily intakes, the heavy metal content
of honey samples was not harm and is unlikely to cause any intoxication following honey
consumption.

INTRODUCTION
Honey is one of the oldest natural food known to

some of their beneficial role in human life have been

humans used as a whole food in all parts of the world,

reported [3]. The major contaminants of food supply was

treatment of various ailments and diseases, and also as a

cadmium, lead and mercury, also these metals may be

biological monitor for the determination of heavy

considered as the most important environmental

metals, radioactivity in the region and to determine

contaminants, some metal such as iron, zinc and copper

environmental quality in polluted environments [1, 2].

are need for human body metabolism [4]. The

Nutritional adverse effects of heavy metals, as well as

accumulation most of heavy metal in the different body
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organs cause the side effects because them are not

stored in plastic molds and kept at room temperature (25

biodegradable and long biological half-lives [3, 5].

°C) until they were analyzed.

There is a high correlation between nutrient and mineral
Heavy metal analysis of honey samples

composition of plant and animal tissues, as well as
ultimately accumulate in human different tissues.

The analysis of heavy metal in honey samples was done

The quality of the soil and the plant's ability to absorb

using atomic absorption spectroscopy (AAS) methods

elements affect the essential elements content in plant

according standard method [8]. Briefly, one gram of

tissue [3, 6]. Beekeeping as one of the most important

each honey sample from each region was mixed with

branches of agriculture in the world was known.

magnesium acetate (1 mg/mL). The mixture was placed

Nowadays it is estimated that there are 56 million bees

in a porcelain crucible. After drying at 100 °C for 2 h,

worldwide, and an average of 1.2 million tons of honey

the samples were ashed at 600 °C. Care was taken

is produced annually worldwide in one year [1]. Iran is

during heating so that no excess foaming took place.

one of the major countries in the world in production

The ash was extracted with nitric acid (HNO3) 2N and

honey production. According to official statistics in

was diluted to 30 ml. The contents of lead (Pb), zinc

2007, 2% (36000 tons) of world’s total honey

(Zn) and arsenic (As) were determined directly in the

production belonged to Iran. Approximately 10000 tons

ash solution using atomic absorption spectroscopy (GF

of honey was produced in northwest regions of Iran

3000 model AAS, Graphite Furnace GF 3000, Auto

specially Urmia City yearly [1, 7].

Sampler GBC PAL 3000, GBC Scientific Equipment

Food safety is of great importance in human health. The

Pty Ltd, Australia). The results were read three times

food with high quality and safety will protect of public

and the mean values and the relative standard deviations

health. Many reports indicated that honey samples

were computed. Limits of detection and quantification

collected industrial regions had the higher heavy metal

were 0.012 and 0.03 ppm for Pb, 2.16 and 0.023ppm for

(Cd, Pb, Hg, Zn, Cu, Ni and Cr) than those from natural

AS and 0.007 and 0.018 ppm for Zn.

regions. The accumulation of the toxic metal in human
body causing the side effects, so honey quality specific

STATISTICAL ANALYSIS

elemental content was the important factor for human
All experiments were conducted in triplicate, and

nutrition and safety [8].

statistical analysis was performed using SPSS 17.0

The present study aimed at evaluating the quality of

(Chicago, IL, USA). All results were computed as mean

Iranian honey (from northwest regions including West

standard deviation and were subjected to one-way

Azerbaijan, East Azerbaijan and Adabil provinces) in

analysis of variance to establish whether the differences

terms of some heavy metals (Pb, Zn and As)

in experimental results were significant or not. The

contamination.

Statistical significance was determined at P<0.05.
MATERIALS AND METHODS
RESULTS
Sampling
Heavy metal content in all honey samples (from tree
All Seventy-two honey samples were prepared from

province of northwest region of Iran) is shown in Table

Northwest regions of Iran in 2013-2014 (including: East

1 as mean±SD. All of the metals were detected in 88.88

Azerbaijan 19 samples, West Azerbaijan 31 samples and

% of the honey samples (Figure 1).

22 samples from Ardabil). The honey samples were
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Figure 1. Comparison the percentage metal contamination of honey samples from different areas

The range of variation of each element was very wide in

ppm. Metal levels were significantly differed in honey

the samples from the same region, and between different

samples belonged to the different regions. The mean

provinces as well. Zn was the most abundant metal, with

level of Pb (0.12 ppm) and Zn (6.84 ppm) in honey

an average concentration of 4.41±2.4 ppm. The highest

samples of East Azerbaijan Province were higher than

concentration of metal detected in honey samples was

concentrations of these metals in the honey samples

the Zn (11.09 ppm), followed by as (0.22 ppm). The

from other (P<0.05). Based on our results the lowest

lowest level was found for Pb, at a concentration of 0.01

mean values for all metals belonged to honey samples
from Ardabil.

Table 1. Metal contamination of 72 honey samples collected from North-Western regions of Iran
Mean ± SD (ppm)
Regions

Number of Samples
Pb
24

Ardabil

Zn

0.06±0.01

a

b

As
a

0.08±0.02a

b

0.11±0.04a

2.03±0.92

East Azerbaijan

21

0.12±0.06

6.84±1.74

West Azerbaijan

31

0.08±0.04a

4.37±1.01c

0.16±0.13b

Total

72

0.08±0.04

4.4±3.40

0.11±0.04

Means ± SD in the same column with different letters are significantly different (P < 0.05).

DISCUSSION
The term heavy metal refers to high-density metallic

little has been done on inorganic aspect. The amount of

chemical

low

minerals in honey is not only effective on honey quality,

concentrations and cannot be degraded or destroyed.

but is also useful indicators of environmental pollution

Heavy metal poisoning could result from drinking water

[9].

contamination, breathing air with high concentrations of

Honey acidic nature can lead to enter heavy metal from

metals and contaminated food [1]. Studies on honey

containers and processing equipment [10]. There are

have been carried out with emphasis on organic, but

various reviews about heavy metal contamination of

element,

toxic

or

poisonous

at
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honey samples from different parts of the world, some

mentioned in Table 2.

Table 2. Heavy metal contamination of honey samples from different parts of the world
No

Region

Heavy metal

Level contamination

References No

1

Kahramanmaras, City,
Turkey

Cd, Mn, Fe and Mg

0.32, 0.03, 0.36 and 10.45 (ppm)

[2]

2

Middle Anatolia,
Turkey

Mn, Pb and Cd

0.32-4.56 ppm, 8.4-105 ppb and 0.9-17.9 ppb

[8]

3

southeastern Anatolia,
Turkey

Mn

1.0 ppm

[11]

4

different regions in
Turkey

Mn

0.49 ppm

[12]

5

different regions in
Turkey

Pb, Cd and Mn

55.2 ppb, 4.53 ppb and 0.31 ppm

[13]

6

Kayseri

cadmium, copper,
zinc, nickel, lead

0.11-0.18 ppm, for 0.15-0.66 ppm, 2.2-11
ppm, 0.2-0.8 ppm and 0.1-0.85 ppm

[14]

7

-

Pb, Cd, Cu, Fe and
Mn

0.02±0.03, 0.01±0.01, 0.91±0.66, 3.13±1.44,
1.26±1.29 ppm,

[15]

8

Argentine

Cd and Pb

0.2 to 1.37 ng/g and from 4.6 to 30.5 ng/g-1

[16]

9

Italia

Pb, Cd, Cu, Fe and Zn

0.10005, 0.25005, 5.00005 and 3.105 ppm

[17]

10

France

Pb, Cd, Cu, Fe, Mn
and Zn

were 0.793 ppm, 0.152 ppm, 0.305 ppm, 11.03
ppm, 3.685 ppm and 1.343 ppm

[18]

11

Nigerian

Cu, Fe, Mn and Zn

21 ppm, 220,6 ppm, 3 ppm and 63.4 ppm
[19]

In Iran, Saghaei et al. investigated the level of some

In the current study, Pb and Zn levels were 0.08±0.04

heavy metals in different Urmai honey samples.

and 4.41±3.40 ppm respectively (Table 1). Determined

Accordingly, the mean contaminations of Pb, Cr, Zn, as

levels of Pb and Zn in the present study were lower than

and Ni were 0.04±0.1 ppm, 7.09±9.4 ppm, 9.99±26.5

the levels of these metals in honey samples collected

ppm,

from different regions of the world specially Turkey and

0.0008±0.0011

ppm,

0.003±0.005

ppm,

respectively. Based on their results, the Pb level was

Iran.

lower than the maximum residue limits (EU ML). Other

Among the examined elements, Pb residues in honey are

metal levels were within the acceptable levels [1].

of great concern. According to WHO reports, the

Akbaria et al. assessment of metal levels of 10 different

average recommended daily intake of Pb is 210 μg/d for

honey brands and results showed that the average

a 60 kg adult person. In a theoretical food basket, an

amounts of metals (including: Se, Cu, Cd, Pb, As and

ordinary person should take 20 gram honey daily [21].

Mn) were measured less than 0.5 mg/kg, lead content

Based on this study results the mean Pb content of

had the lowest level concentration (0.11 mg/kg) [20].

honey samples was 0.08 ppm. Therefore, consuming 20
g per day of honey provides 1.6 μg Pb in a day. The
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results showed that the Iranian people with an average
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