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The nutritional value of honey depends on its chemical composition, which
is influenced by the surrounding environment such as the botanical source
and geographical origin. In a study, these twenty samples of honey were
collected from various regions in Libya and analyzed to illustrate this
variation. During our study, we discovered that all honey samples were
contaminated with trace elements, which can be attributed to various
factors such as the use of steel or galvanized containers in processing,
shipping, or storage, exposure to insecticides, and human activity. As a
result, the interpretation of the results may not be entirely reliable due to
the presence of various unknown variables. Electrothermal atomic
absorption spectrometry was utilized to analyze the tree trace elements Ni,
Cd, and Pb. Furthermore, a statistical analysis was conducted to determine
any existing correlation between the geographical origin and the variation
in the presence of these elements from one sample to another. In addition,
the pollen grains analysis of all honey samples was performed to identify
the botanical source of each sample and interpret the variations in the
nutritional value of the elements content from one sample to another. The
ranges of the elements were as follows: Ni (0.20-0.75 mg/kg), Cd (0.250-
1.75 mg/kg), and Pb (0.25-51.00 mg/kg).
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Honey is commonly produced by bees using
nectar extracted from flowers. It is a widely
known sweetener that has been used across
the world since ancient times. In addition to
being a natural sweetener, it has also been
used as a remedial agent [1, 2].

While there is a wealth of data available on
the properties of honey from regions such as
North America, Europe, Australia, India, and
South Africa, information on Libyan honey is
scarce. To address this gap, our paper outlines
our initial findings from analyzing honey
samples collected from sixteen locations in the
east, two locations in the west, and two
additional locations in the southwest regions of
Libya.

Beekeeping is often undertaken in locations
situated in or near residential and industrial
areas.

However, if bee colonies are placed in
inadequate apiaries, or if
incorrect production methods are employed,
this can adversely affect the quality and natural
characteristics of bee products. In addition,

unsuitable or

environmental problems that result from
population growth, urbanization,

patterns are becoming more prevalent.

For instance, plants can accumulate heavy
metals from dust and ash emissions released
into the air from various sources [3].

Bees come into contact with metal
pollutants during their flights and while
collecting water, pollen, and nectar as food
resources. These metals accumulate in the
bodies of bees and in the hive products they
produce, which can have negative effects on
their survival, physiology, and behavior [4].

The primary sources of heavy metals in
agricultural soil are inorganic and organic
fertilizers, which are substances added to the
soil to improve plant growth and yield, along
with sources such as liming, sewage sludge,
irrigation waters, and pesticides [5].

Heavy metal toxicity is
environmental worries in

a cause for
regions where
mining, industry, and agriculture processes are
present. This is because, when present in high
concentrations, heavy metals can be fatal to
honey bees.

However, it remains unclear how sublethal
doses of heavy metal contamination may affect
bees or if bees will consume food that is
contaminated [6].
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Experimental
Materilas and Methods

The samples were collected from different
areas in Libya (Tables 1 and 2). East regions
(Elgwarsha, Ras Elhelal, Sousa, Wadi Alkoof,
Jurds, Elhemida, Taknis, Deryana, Elabiar,
Bengerdan, Elmari, and Ejdabia) samples 2-16;
west regions (Qasr Elshrief, Masallata, and
Mesrata) samples 1, 17, and 18; southeast
region (Tazerbo) samples 19 and 20; and
southwest region (Aobari).

About 1 g of the representative sample was
measured by using a sensitive analytical
balance and transferred to a 25 mL volumetric

flask, heated in a water bath to decrease the
viscosity 0.25 mL nitric acid and 2.5 mL
concentrated hydrogen peroxide were added,
followed by 0.1 mL of ammonium dihydrogen
phosphate to those samples being analyzed
tree elements (Ni, Cd, and Pb). Then samples
were diluted with 25 mL of deionized water
and were sonicated for 5 minutes with
continuous stirring. Finally, the samples were
analyzed using the graphite furnace micro
atomic absorption spectrometry [7]. In Micro
Analytical Center, Faculty of Science, Cairo
University.

Table 1. Name of Location where honey samples were collected and surrounding nature of hives

Locations are Location/sample no. Distance
Classified of road
relative to

Benghazi City
Seaboard Ras El-Helal 3 4to 5 km

east or near

to seaboards

Deryana 4 17 km
6
Al-Hamida 5 3 km
highway
road, also
off-road
uses
by tractors
Sousa 13 Very near

Mountainous Ben Qerdan 8 40Km
or inboard

east

Mountainous Ben Qerdan 8 40 km
or inboard

east
Taknis 9 Absent

Farness of Farness of Exposure to
houses farms; insecticides
others
Few No, No
mountainous mountainous
houses climate
Absent 2to 3 km Yes, due to
locusts
By uses
planes
Houses inside 3 km. wheat No, but may
the farms and barley be affected by
farms and > insecticides
20 km fuel planes
station (cognate
place)
Far away No. No
mountainous
climate
No houses are No farms are No
present present
Absent Absent No
(desert
climate)
7 km Absent No
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inboard west

Seaboard west

South Libya

Al-Abiar

Al-Marj

Jurdas

Wadi El-
Koof

Msallata

Qwarsha

Ajdaabia

Qasr El-
Sharief

Mesrata

Tazerbo

Ubari

10 3 km

11 Off-Road
uses by
tractors and
cars
14 Absent

16 1.5to 3 km

18 2.5to 3 km

2 5 km
7 <1km
12 17 km
17 Not
estimated
1 Off-road
uses by

tractors and
cars

15 4to 5 km

19 2 km

20 2 km

Absent

Houses inside
the farms

7 km

Small Village
(near)

4to 5 km
medical
village
Few houses

Houses inside
the farms

Absent

1.25 km

300m, three

houses; 0.5

km medial
village

2 to 2.5 km,
few

1to 3 km

Houses inside
the farms

Wheat and
barley farms

Surrounding
by seven
farms

Absent

0.5 km
Completely
Surrounding
by farms
No, but 10 to
12 km there is
fuel station
2.5to 3 km
and 30 km fuel
station
Wheat and
barley farms,
0.5 km trash
place, cement
plantand 5 to
6 km sewage
station
Absent

No, but 1 km
trash place
and grazers
bazaar
3 km, wheat
and barley
farms and 20
km fuel
station
0.5 km from
sea

Surrounding
by vegetables
and palm
trees farms
Serval farms,
specially
orange trees

No

Yes, for trees
and
vegetables

No

Yes, trees

No

No

No

No

Yes, for
grazers

No

No

Yes, for palm
trees

no
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Table 2. The Location and type or name of honey samples

Sample no. Location Common name (Local name) Scientific name
1 Qasr El-Sharief Sedr Ziziphus sp.
2 Masallata Zaater Thymus sp.
3 Ras El-Helal Hannon Arbutus sp.
4 Deryana Qaamool Cynara sp.
5 El-Hamida Qaamool Cynara sp.
6 Deryana Rabea Uncertain
7 Qwarsha Kafoor Eucalyptus sp.
8 Ben Qerdan Sedr Ziziphus sp.
9 Taknis Zaater Thymus sp.
10 Al-Abiar Sedr & Zaater Ziziphus sp. &

Thymus sp.

11 Al-Marj Rabea Uncertain
12 Ajdaabia Al-Shokeyat Uncertain
13 Sousa Al-Mun Honeydew
14 Jurdas Inmeela Marrbuim sp.
15 Mesrata Ghasool Mesembryanthemum sp.
16 Wadi El-Koof (1) Kharrob Ceratonia sp.
17 Ajdaabia Kafoor Eucalyptus sp.
18 Wadi El-Koof (2) Kharrob Ceratonia sp.
19 Tazerbo Saphsfa Medicago sp. (Alfalfa)
20 Ubari Athel Tamarix sp.

Results and Discussion

The results of this work are summarized in
the following: The mineral content of honeys
can be influenced by various factors, including
temperature, humidity, soil, floral type, and
other parameters [8]. Therefore, it is not
possible to make definitive conclusions about
the mineral content of honey.

This discussion will focus on nickel,
cadmium, and lead, which are trace elements
that have toxic properties [9].If recommended
amounts are exceeded significantly, other
elements can also cause harmful effects [10].

One of the elements that has been measured
in honey samples is nickel. The concentration
of nickel in the samples ranges from 0.20-0.75
mg/kg with an average of 0.436 mg/kg (as
presented in the table). These findings are
consistent with Romanian honey samples,

which have a concentration range of 0.9 to 2.5
mg/kg [11].

Our results show lower ranges as compared
to the honey samples obtained from Siena
(Italy), where the range varies from 0.017 to
0.049 mg/kg [12].

The second component in our investigation
is cadmium (Cd) which is a weighty metal that
is toxic [8] and not necessary for human health
[13]. Cadmium concentration in the honey
sample ranges (0.25-1.75) mg/kg with a mean
of 1.0538 mg/kg, as listed in Table 3. Therefore
when we comprise our results with the Polish
standard permits of Cadmium in honey which
are (0.1 mg/kg) [14] and the maximum
residues limits (MRL), proposed for the ER also
(0.1 mg/kg) [15], we see all our results are
higher than these limits.

We observed that all the Libyan honey
samples analyzed in our study were found to
be contaminated with a hazardous element.
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Table 3. The concentration of elements (Ni, Pb, Cd) in different locations samples

Sample no. Element mg/kg
Location
1 Qasr El-Sharief
2 Masallata
3 Ras El-Helal
4 Deryana
5 El-Hamida
6 Deryana
7 Qwarsha
8 Ben Qerdan
9 Taknis
10 Al-Abiar
11 Al-Marj
12 Ejdaabia (1)
13 Sousa
14 Judrs
15 Mesrata
16 Wadi El-Koof (1)
17 Ejdaabia (2)
18 Wadi El-Koof (2)
19 Tazerbo
20 Ubari
Range
Total
Mean

Ni Pb Cd
0.75 6.25 0.700
0.25 7.75 0.750
0.50 4.75 1.750
0.35 0.25 1.250
0.25 51.00 1.750
0.55 5.25 1.250
0.45 2.00 1.00
0.65 30.75 0.825
0.20 14.75 1.050
0.57 5.25 1.750
0.35 8.00 0.900
0.55 3.75 0.975
0.50 15.25 1.250
0.35 2.75 0.500
0.45 0.45 1.500
0.50 13.50 1.000
0.45 2.05 0.750
0.50 8.25 1.000
0.30 0.75 0.250
0.25 5.25 0.875

0.20-0.75 0.25-51.00 0.25-1.75
8.72 188 21.075
0.436 9.400 1.0538

As we previously mentioned, the source of
this metal could potentially be from the steel or
galvanized  containers  utilized  during
processing, shipment, or storage [16]. Industry,
miming automobile exhaust gases may cause
Cadmium contamination in honey [17,18].

Lead (Pb) is one of the three most
significant toxic heavy metals [19].

The concentration of lead and cadmium in
honey samples ranges from 0.25-51.00 mg /
kg, with an average of 9.400 mg / kg, as
provided in Table 3. All results indicate that
each sample contains a certain amount of lead,
and most of these samples have very high
concentrations of this element. This high
concentration implies that the honey samples
have been exposed to lead pollution due to one
or more of the reasons mentioned earlier.

When we compare our findings with the
approved limit of lead in honey according to
the Polish standards, which is 0.4 mg/kg [15].
Furthermore, the EU has proposed a maximum
residue limit (MRL) of 1.0 mg/kg [12].

All of our results exceed the specified limits,
except for samples with numbers 4, 6, 15, and
19. However, the Czech bylaw 298/1997
permits a tolerable amount of lead up to 8.0
mg/kg. In comparison, the Romanian honey
samples had a lead concentration ranging from
1.0 x 10* to 0.2 mg/kg [20].

The range for honey produced in England is
between 0.002 to 0.2 mg/kg [21]. Honey in
Siena (Italy) with a range from 0.0032 to 0.186
mg/kg [12], honey from Burgos (Spain) with
range from 0.004 to 0.127 mg/kg [22].
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Chilean honey, which ranges from 0.01 to
0.11 mg/kg [23], and Middle Anatolia honey
(Turkey) which ranges from 0.0176 to 0.032
mg/kg [10], was much lower than our results.

Conclusion

All honey samples contain varying levels of
certain elements, making it difficult to draw
definitive conclusions about their origins. This
is because honey, being a product of bees, can
provide evidence of environmental pollution
within an area of approximately 7 km2
Therefore, we collected some information from
beekeepers about each sample under study to
set some probabilities of the presence of these
(Table 1). The levels
elements nickel, cadmium, and lead (Ni, Cd,
and Pb) were measured and unfortunately, it
was discovered that different levels of these
elements are present in all honey samples
analyzed. In other words, the honey has been
contaminated with these trace elements, and
we have outlined the likelihood of their
presence. The level of nickel concentration in
the sample was relatively low, and fortunately,
it falls within the acceptable limits of nickel in
food. However, it is believed that the main
source of nickel presence is due to the use of
steel or galvanized containers in different
stages of processing, shipping, or storage.
Another possible factor could be water supply
used by the honeybees in their colonies, which
may have been transported in galvanized
containers. The average lead
concentration found in Libyan honey samples
suggests that these samples have been exposed
the reliable
interpretation of these results

elements of trace

elevated

to lead pollution. However,
might be
hindered due to those variables that are
currently unknown. There is a possibility that
some of the honey samples contain high levels
of lead, possibly due to various factors such as

insecticides, proximity to high traffic roads,

human activity, or even the use of paint
containing lead in the beehives.
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