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Abstract: Humans mainly use the land for agriculture and housing, resulting in the loss of natural
habitat and a decrease in the number of species, including wild bees. The reduction of wild bees
generates several negative consequences for the agricultural and ecosystem contexts, although
sometimes the farming reduces the probability of abandonment of the land. In parallel, urban
beekeeping has emerged and consolidated as one of the current trends, while the consumption of
honey from urban environments is also growing. Current scientific literature establishes different
physical, chemical, and biological parameters which evaluate the quality of honey products and
its environment. The review carried out here collects the various compounds contained in this
source-dependent food matrix from anthropogenic activities in the sampling area. Using gas and
liquid chromatography and spectrometry, the main physicochemical parameters have been detected,
27 chemical elements, of which 6 are heavy elements, 16 polycyclic aromatic hydrocarbons (PAHs),
polychlorinated biphenyls (PCBs), and pesticides (organochlorine pesticides and neonicotinoids).
Additionally, their total phenolic and microbiological content has been typified. This analysis can
help to frame the main characteristics to evaluate this universal product, whose consumption began
with the first settlers of the world, and its properties have been evolving as well as the characteristics
of the production systems.

Keywords: anthropized systems; urban environment; physical-chemical characterization; heavy
elements; polycyclic aromatic hydrocarbons; polychlorinated biphenyls; pesticides; microbiologi-
cal content

1. Introduction

The sustainability of food system primarily depends on the production systems and
their link with human lifestyles. This is the case of honey, a universal product culturally
rooted in world gastronomy which has evolved from being a food system obtained in
natural circumstances, even in wildlife conditions, to being produced in an anthropized
environment such as large cities, which makes it a grand adaptation challenge. In fact, in
recent years, a sustainable activity based in urban beekeeping has grown in some large
cities and states, as New York [1], London [2], Berlin [3] and Queensland (Australia) [4]
are creating new green spaces. If honeybees are integrated into urban environments, it
will help with the diffusion of biodiversity, which in turn will improve human living
conditions [5] and enhance ecological revitalization, education, and community cohesion
and cooperation [6]. Furthermore, urban planning and local site design can contribute to
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the success of urban agriculture while also benefiting biodiversity through the conservation
of pollinators in urban environments [7]. It is achieved by considering social attitudes
towards pollinators and, with green spaces scattered around the city, acting as friendly
habitats for both bees and humans [8]. Urban green areas are an attractive source of food
for bees whose foraging activity is useful [9] and are favorable for beekeeping [10] helping
with the vision of a sustainable city with the coexistence of many different activities. Urban
beekeeping has been implemented on top of large buildings, terraces, suburban gardens
and farms [9]. In the United Kingdom, it has been tested to place barriers around apiaries
to reduce bee stings [11]. The popularity of honey consumption in local markets and
supermarkets has led to urban beekeeping becoming an attractive practice and, at the same
time, has helped to combat the decline of the bee population [12]. Products from bees, such
as honey or pollen, are being used as bioindicators to analyze environmental contamination
and pollution in cities and their different areas [13,14], indicating the presence of heavy
elements [15], polluting parameters [16,17] or pesticides [18] due to anthropogenic activities
present in the sampling areas [14,17]. Thus, the review of the most relevant studies could
provide guidance about the link of urban honey with its environmental setting, which
looks set to become increasingly anthropized. The aim of this review is to report on the
physical-chemical characterization, chemical elements, heavy elements, polycyclic aro-
matic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), pesticides, microbiological
contents and total phenolic in urban honey.

2. Review Method

The procedure called ‘Preferred Reporting Items for Systematic Reviews and Meta-
Analyses’ (PRISMA) [19] (Figure 1) was applied and the search was restricted until 20
October 2022, using two databases, PubMed and Ovid MEDLINE.
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The Boolean strings chosen were: ‘urban honey‘ OR ‘urban apiary‘ AND pH OR
‘free acidity‘ OR lactone OR ‘total acidity‘ OR HMF OR ‘color intensity’ OR color OR
water OR ‘water insoluble content’ OR sucrose OR ‘reducing sugars’ OR moisture OR ash
OR ‘electrical conductivity” OR ‘diastatic activity’ OR ‘chemical elements’ OR silver (Ag)
OR aluminum (Al) OR arsenic (As) OR boron (B) OR barium (Ba) OR calcium (Ca) OR
cadmium (Cd) OR cobalt (Co) OR chromium (Cr) OR copper (Cu) OR iron (Fe) OR mer-
cury (Hg) OR potassium (K) OR magnesium (Mg) OR manganese (Mn) OR molybdenum
(Mo) OR sodium (Na) OR nickel (Ni) OR phosphorus (P) OR lead (Pb) OR sulphur (S)
OR antimony (Sb) OR selenium (Se) strontium (Sn) OR vanadium (V) OR zinc (Zn) OR
PAHs OR naphthalene (Np) OR acenaphthylene (Acy) OR acenaphthene (Ace) OR fluo-
rene (F) OR phenanthrene (Ph) OR anthracene (An) OR fluoranthene (Fl) OR pyrene (Py)
OR benzo[α]anthracene (B[α]An) OR benzo[β]fluoranthene (B[β]Fl) OR chrysene (Chry)
OR benzo[κ]fluoranthene (B[κ]Fl) OR benzo[α]pyrene (B[α]Py) OR benzo[ghy]perylene
(B[ghy]P) OR dibenzo[α,h]anthracene (dB[αh]An) OR indeno [1,2,3-cd]pyrene (I [123-
cd]Py) OR microorganisms OR Clostridium OR Bacillus OR Salmonella OR fungi OR yeast
OR ‘phenolic activity’ OR ‘antioxidant capacity’.

As exclusion criteria, the reasons were report status as conference abstracts, review
articles, case reports, letters, editorials, unpublished data, articles without full texts, articles
with analysis in bee pollen, honeycomb or nectar or honey of rural apiary/urban landscapes
and articles not available in English.

3. Urban Honey Characterization and Its Environment Link
3.1. Physical-Chemical Characterization

Table 1 shows data on physical-chemical parameters of urban honey in several studies.

Table 1. Mean ± standard deviation (SD)/range of studied physical-chemical parameters in
urban honey.

Physical-Chemical
Parameters

Country (Number of Samples) [Reference]

Italy (n = 6) [20] Poland (n = 30) [21] Serbia (n = 13) [22] Ireland (n = 10) [23]

pH 3.63 ± 0.08 a

4.16 ± 0.07 b 4.08 ± 0.30 nd 3.53–4.51

Free acidity (mEq/kg) 32.26 ± 0.44 a

26.42 ± 2.15 b nd From 9.31 ± 0.58 to
43.7 ± 2.7 nd

Lactone (mEq/kg) 9.99 ± 1.11 a

12.28 ± 1.60 b nd nd nd

Total acidity (mEq/kg) 42.25 ± 1.53 a

38.70 ± 1.77 b nd nd nd

HMF (mg/kg) 26.71 ± 1.69 a

26.68 ± 2.71 b nd From 0.19 ± 0.03 to
17.86 ± 2.86 nd

Color intensity (mAU) 161.45 ± 7.61 a

174.71 ± 8.01 b nd nd nd

Color (Pfund mm) nd nd nd 71.42–158.14

Water (%m/m) 15.53 ± 0.67 a

14.83 ± 0.92 b nd nd nd

Water-insoluble
content (%) nd nd From 0.002 ± 0.0004 to

0.04 ± 0.01 nd

Sucrose (%m/m) 2.36 ± 0.25 a

1.97 ± 0.41 b nd From 0.80 ± 0.06 to
4.56 ± 0.34 nd

Reducing sugars (%) nd nd From 54.59 ± 1.25 to
77.40 ± 1.55 nd

Sugar (% Brix) nd nd nd 65.42–85.00

Moisture content (%) nd 15.42 ± 1.02 From 14.80 ± 0.50 to
19.22 ± 0.65 12.90–20.90

Ash (%) nd nd From 0.07 ± 0.02 to
1.71 ± 0.48 nd

Electrical conductivity
(ms/cm) nd 0.55 ± 0.04 From 0.20 ± 0.01 to

1.33 ± 0.07 125.60–617.67

Diastase activity
(Schade units) nd nd From 29.24 ± 2.98 to

57.58 ± 5.87 nd

nd: not determined. a Sample harvested in July 2018. b Sample harvested in July 2019.
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The study by Preti and Tarola [20] in Italy reflected two harvest years, including 2019
as a bad year for honey production in this Italian area due to the death of bee colonies,
high temperatures and increased high-production losses, in contrast with the previous year,
where rains and light temperatures favored flowering and lead to a good yield of polyfloral
honey. All the quality values and their composition meet the EC criteria registered in the
Codex Alimentarius Commission Standards [24] showing that the products have a good
level of quality that is suitable for human consumption. On the contrary, the range of the
study by Matović et al. [22] obtained 1.33 mS/cm, exceeding the legislated limit (no more
than 0.8 mS/cm).

3.2. Macro, Trace and Heavy Elements

Table 2 shows the chemical elements reported in the various studies on urban honey.
Furthermore, two other studies of urban honey were carried out to analyze lead obtaining
0.067 ± 0.078, as mean ± standard deviation, and below the detection limit, as range, in
the USA [25] and France [26], respectively.

Table 2. Mean ± standard deviation (SD)/range of studied macro, trace and heavy elements in
urban honey.

Chemical Elements and
Heavy Elements (mg/kg)

Country (Number of Samples) [Reference]

Australia (n = 60) [4] Poland (n = 18) [27] Serbia (n = 23) [16] Czechia (n = 10) [28]

Macrometals

Calcium (Ca) 85.2 ± 39.9 74.6 nd nd
Potassium (K) 965 ± 651 1411 nd nd

Magnesium (Mg) 28.7 ± 19.6 21.6 nd nd
Sodium (Na) 99.7 ± 82.5 15.3 nd nd

Phosphorus (P) 51.5 ± 67.1 96.9 nd nd

Trace elements

Boron (B) 4.7 ± 2.2 4.71 nd nd
Barium (Ba) 0.3 ± 0.2 0.10 nd nd
Copper (Cu) 0.2 ± 0.4 0.29 <0.015–1.781 nd

Iron (Fe) 3.1 ± 8.0 2.50 <0.012–10.054 nd
Nickel (Ni) 0.0331 ± 0.107 0.03 <0.010–0.538 nd
Sulphur (S) nd 42.2 nd nd

Selenium (Se) 0.0052 ± 0.002 nd nd nd
Strontium (Sr) 0.4 ± 0.3 0.14 nd nd
Vanadium (V) 0.0052 ± 0.001 nd nd nd

Zinc (Zn) 6.0 ± 16.6 3.47 <0.002–4.346 nd

Heavy elements

Silver (Ag) 0.005 ± 0 nd nd nd
Aluminium (Al) 1.2 ± 1.5 nd nd nd

Arsenic (As) 0.0026 ± 0.001 <LOD <0.001–0.009 <0.001–0.00435
Cadmium (Cd) 0.0031 ± 0.004 <LOD <0.002–0.009 0.00095–0.03235
Chromium (Cr) 0.0077 ± 0.007 0.03 <0.005–0.833 nd

Cobalt (Co) 0.0167 ± 0.044 0.03 nd nd
Mercury (Hg) 0.0025 ± 0 nd <0.002–0.257 0.00324–0.01131

Manganese (Mn) 3.8 ± 4.1 0.45 0.079–2.428 nd
Molybdenum (Mo) 0.0115 ± 0.029 nd nd nd

Lead (Pb) 0.0286 ± 0.074 0.07 <0.003–0.107 0.0228–0.17785
Antimony (Sb) 0.0051 ± 0.001 nd nd nd

Tin (Sn) 0.0331 ± 0.049 nd nd nd

nd: not determined; LOD: limit of detection.

Acceptable and relatively even values are found in As, B, Ba, Cd, Co, K, Mg, Ni, P, Sr
and Zn. The Ca values are relatively high at 93.22 mg/kg [29] and 74.60 mg/kg [27]. In
the study carried out by Jovetić et al. [16] iron reached 10,054 mg/kg in some analyzed
samples. The highest Cr content is 0.833 mg/kg, also in the same study. Manganese
has a high value (2385 mg/kg [29]) which almost coincides with the highest value of
Jovetić et al. [16] (2.428 mg/kg) and both much higher than the 0.45 mg/kg in the study by
Gałczyńska et al. [27]. Sodium obtains a maximum value of 132.9 mg/kg [29].
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Hungerford et al. [29] concluded that the average concentration of the elements Zn, Fe
and Mg obtained in rural honey have higher values compared to those obtained in urban
honey and detected the amounts of elements: Zn (10.90 mg/kg), Fe (4.01 mg/kg) and Mn
(4.48 mg/kg) in rural environments, compared to those obtained in the urban area: Zn
(4.90 mg/kg), Fe (1.576 mg/kg) and Mn (2.385 mg/kg).

Regarding heavy elements, Borsuk et al. [30] and Conti et al. [31] reported that the
use of honey as a reference to measure the contamination in the environment by these
chemical compounds is difficult because it requires the development of conversion factors
to calculate the concentration and purification of metals in the nectar. Pollen presents
element contents and values closer to those found by flowers and not purified by bees
(such as honey).

The heavy elements detected in the studies collected and included in Table 2 are Cd,
Cr, Cu, Hg, Pb and Zn. The amounts of these chemical elements and these heavy elements
show that contamination depends on the environment where the bees live [32] and also
on the origin of anthropogenic activities [14]. They have been detected in urban bees and
their derived products [17,33]. Most heavy elements do not have legislation where their
content is limited when concentrations are found in honey. Knowing that when their
concentrations are higher than the maximum permitted limits, they become toxic and are
risk elements [34].

From the Serbian study by Jovetić et al. [16], three heavy elements stand out above
all: Cr, Cu and Hg. Cr reaches values of 0.833 mg/kg, and copper is found in their urban
honey samples (n = 23) and ranges between <0.015–1.781 mg/kg. High Hg levels between
<0.002–0.257 mg/kg in the study by Jovetić et al. [16] indicated clear evidence compared
to other studies. Mercury exceeded in 3 samples (n = 3/23) the limit established which is
0.01 mg/kg for honey and other beekeeping products in EU Regulation 2018/73 [35].

Zn has been detected at very similar levels in this type of honey with maximum
concentration values between 3.47 and 4.90 mg/kg. Cd registers low concentrations, with
0.03235 mg/kg being the maximum value in the study by Batelková et al. [28] in the
Czech Republic.

For lead (Pb), there are several samples in Sheldon et al. [25] and Bilandžić et al. [36]
that exceed this legal limit, for which the health of the consumer would be compromised.
Honey from urban environments has trace element concentrations and Pb isotopic com-
positions that reflect proximity to anthropogenic activities such as shipping ports and
heavy traffic being greater in comparison with suburban and rural environments [14]. In
general, almost all the Pb values from urban honey were acceptable and suitable for human
consumption according to EU Regulation 2021/1317 [37]. Lambert et al. [26] obtained the
lowest values with 0.036 mg/kg of average concentration. The delimitation of 0.1 mg/kg
of fresh weight of Pb in honey established in EU Regulation 2021/1317 [37] is exceeded
in two studies, showing that, if they surpass this legal limit, the health of the consumer
would be engaged. Sheldon et al. [25] and Bilandžić et al. [36] report a mean lead content
of 2.073 mg/kg and 0.229 ± 0.334 mg/kg, respectively. Bilandzic et al. [36] attribute this
increase in Pb content to growing urbanization and the risk of locating hives near highway
and railway areas, while the contamination produced in the cities of Kentucky is reflected
in the type of samples analyzed, putting the health of consumers at risk [25].

Finally, a study on polyfloral honey collected from industrialized areas (n = 24) re-
flected for Cd, Cu and Zn the following ranges, expressed in mg/kg: 0.05–3.81, 2.00–33.00,
and 15.00–36.40, respectively. These high concentrations are due to the source of con-
tamination that occurs in this area with industrial activity with non-ferrous metals for
more than 60 years in the industrial platform of Copsa Mica, Romania. This study ob-
served the importance of the location for the beekeepers and their influence on the honey
produced [15].
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3.3. Polycyclic Aromatic Hydrocarbons (PAHs) and Polychlorinated Biphenyls (PCBs)

Table 3 shows the values of PAHs in the urban honey samples. The values shown in
the study by Dobrinas et al. [38] are the highest. In that study, PAHs without carcinogenic
properties were detected in higher concentrations in urban areas than in rural ones. It could
be due to atmospheric sources or to the soil through the nectar of plants. However, there
is little evidence that PAHs are transferred from contaminated soil to them [39]. Despite
the high PAH levels detected in honey samples, they do not pose any serious concern for
human health [38].

Table 3. Range of studied PAHs in urban honey.

PAHs (µg/kg)
Country (Number of Samples) [Reference]

Serbia (n = 23) [16] Romania (n = 18) [38]

Ace <0.3–2.2 4.0–284.0
Acy nd 2.0–32.0
An <0.04–0.36 472.0–653.0

B[ghy]P <2.0 <LOQ-1.0
B[α]An <0.1–0.4 <LOQ
B[α]Py <0.2–0.5 1.0–141.0
B[β]Fl <0.3 nd
B[κ]Fl <0.06–0.32 6.0–155.0
Chry <0.9–1.2 <LOQ

dB[αh]An 0.7–1.8 <LOQ-59.0
Fl <0.2–0.3 5.0–31.0
F <0.2–0.8 1.0–163.0

I [123-cd]Py <0.2–0.4 0.8–23.0
Np <0.8–11.6 170.0–665.0
Ph 0.2–1.6 43.0–625.0
Py <0.8–1.5 5.0–89.0

Ace: acenaphthene; Acy: acenaphthylene; An: anthracene; B[ghy]P: benzo[ghy]perylene; B[α]An:
benzo[α]anthracene; B[α]Py: benzo[α]pyrene; B[β]Fl: benzo[β]fluoranthene; B[κ]Fl: benzo[κ]fluoranthene; Chry:
chrysene; dB[αh]An: dibenzo[α,h]anthracene; Fl: fluoranthene; F: fluorene; I [123-cd]Py: indeno [1,2,3-cd]pyrene;
Np: naphthalene; Ph: phenanthrene; Py: pyrene; nd: not determined; LOQ: limit of quantitation.

In a study from Australia [4], in 23 samples of urban, rural or mixed honey, only
four PAHs were found in one or more. Naphthalene is the most frequent in the samples
analyzed. The sample with the highest concentration of PAH is 0.002 mg/kg and is from
urban honey.

On the other hand, PCBs are contaminants that can form accumulations in adipose
tissues among them. This is because they have great stability and lipophilic properties [40].
However, not much information has been found on PCBs in honey from urban areas,
which may be because the lipid levels of honey are low. Table 4 reflected values of PCBs
from urban honey in Turkey during three consecutive years observing the same 6–7 honey
samples found [13,41,42]. Sari et al. [13] observed that levels of PCBs in honey are lower
compared to the PCBs content in the bees themselves.

Table 4. Range of studied PCBs in Turkish urban honey.

PCBs n Mean ± Standard
Deviation (SD) Reference

Σ(46)PCBs 7 106.35 ± 21.60 [13]
Σ(50)PCBs 7 104.89 ± 31.48 [41]
Σ(14)PCBs 6 13.0 ± 4.8 [42]

3.4. Pesticides

There is little information and few studies that analyze pesticides in this type of honey.
Neonicotinoids are one of the most demanded and currently used pesticides [43]. The
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results of the study by Kavanagh et al. [44] concluded that modified environments are more
harmful to bees, concerning exposure to neonicotinoids. Regarding its content detected in
Irish honey, it is present in urban ecosystems (n = 10). Clothianidin and thiacloprid are the
most common in this study, with a value below 0.05 mg/kg. They are not considered to be a
risk to human health [44]. Although previous results show that urban areas have a positive
relationship with honey quality in terms of phenolic content, this may be offset by the
exposure of bees to these pesticides [23]. However, the possible routes of contamination of
these compounds need to be further investigated [44]. Another Australian study reported
that neonicotinoids were not detected by LC-MS/MS in the analyzed food matrix [4].

Respect to organochlorine pesticides (OCPs), they are a serious danger to human
health through the contamination of food. This is due to their toxicity, high accumulation
and persistence in the environment [45]. The sum of 10 OCPs pesticides in honey has
resulted in 41.83 ± 1.61 ng/g in the urban area. In addition, the risk of cancer due to the
consumption on the analyzed samples was evaluated, and it was verified that there was no
risk of cancer in both sampling areas [18]. Another current study of OCPs in Kentucky [25]
provides evidence that 72% of urban samples analyzed (six samples of honeycombs and
twelve of honey) exceeded one or more of the values obtained the tolerable daily intake
(TDI) confirmed by the EPA [46]. Twenty OCPs have also been detected in the study by
Jovetić et al. [16] below the LOQ (0.01 ng/g). Furthermore, a study carried out in the west of
France shows that the concentrations of pesticides detected in rural honey are higher than
from other environments, including urban ones [26]. A negligible number of pesticides
have been detected using the GC-MS/MS method and only one of the 96 tested has been
identified, cyhalothrin at a low level (0.01 mg/kg) [4]. It could be because urban green
areas, in addition to being an attractive source of food for bees, are in this case favorable
for beekeeping because pesticides are used in fewer quantities [10].

3.5. Microbiological Parameters

Microbial contamination of honey can be due to several sources: the digestive tract
of the honeybee, the beekeeper, the production, processing or storage of honey, nectar,
dust and pollen [47]. Most of the studies searched and found are not conclusive about
the exclusive microbiological parameters of urban honey, but refer to honey from various
flowers, both urban and rural. The samples analysed by Kavanagh et al. [23] reflected that
the level of aerobic mesophiles, moulds and yeasts was low. In addition, it was observed
that if they are left for 7 days at 27 ◦C, they can have effects on the microbiological stability of
honey, due to a protein anchored in the internal membrane of these microbes (TAMB). The
microbial load detected in the food matrix has been obtained by counting aerobic mesophilic
bacteria using standard plate count agar (PCA) [22,23]. The microbiological status of urban
honey in a Serbian study [22] obtained that the total number of all honey samples (n = 13)
is <100 CFU/g, except for two samples from one area of Belgrade (3.25 × 103 CFU/g) and
Arilje (2.85 × 103 CFU/g). Regarding the bacteria present, Bacillus spp. is found in four
samples of urban honeys (three samples collected from Belgrade and one from the Čačak
area). Sulfite-reducing Clostridium was <10 CFU/g in all honeys (n = 13). Salmonella spp.
was not detected in any kinds of honey. The total number of moulds was <100 CFU/g, but
the total number of yeasts was higher (6 × 102 and 4 × 102 in two samples from Belgrade).
Finally, C. botulinum type E was only detected by PCR in a honey sample from Belgrade [22].

3.6. Total Phenolic Content

Regarding the total phenolic content (TPC) in this type of polyfloral honey, several sig-
nificant differences have been observed compared to rural ones [20]. In comparison, urban
honey had three times more polyphenols, also 50% more total phenolic content and antioxi-
dant capacity. Preti and Tarola [20] attributed these last two data to the feeding of urban
bees fed by cultivated flowers due to the lack of rain in 2019 in Italy. Preti and Tarola [20]
shown that the total phenolic content (TPC) in the food matrix is 473.02 mg GAE/g (mg
gallic acid equivalents per gram of honey) on average in two years of research. They
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exceed the biannual average of honey from rural and coastal environments, 349.85 and
372.065 mg GAE/g, respectively. Also, the antioxidant capacity of urban honey is higher
compared to rural coastal or mountain honey with inhibition percentages of 28.245 and
23.425 (assay with DPPH and trial with ABTS, respectively) [20]. In a study carried out in
Ireland [23], it was also found that rural honey has a lower TPC compared to urban honey
(20.32 ± 11.54 versus 28.26 ± 13.63 mg/100 g, respectively). A higher TPC may be due to a
greater diversity of floral resources in some urban landscapes. These plant species in the
urban landscape contribute to a higher phenolic content in honey, being less abundant in
most rural landscapes [48]. There is a relationship between phenolic content, antioxidant
capacity and honey colour [20]. The darker honey usually has a higher phenolic content
and antioxidant capacity [49]. However, another current study [21] refutes the information
from the previous ones, including data on lower total phenolic content and lower total
antioxidant capacity in urban versus rural honey in Poland.

4. Conclusions and Future Directions

The interest in the characterization of urban honey is due to its increasing consumption
and beekeeping in recent years. Since 2005, urban beekeeping began to expand in various
European countries before spreading into North America, Asia, Latin America, and Africa,
due to keeping bees in urban spaces which help to their survival due to the reduced
exposure to agricultural pesticides and limited assortment of plants for foraging, and
the social benefits of beekeeping [50]. Nonetheless, the scientific literature is still scarce
particularly with the establishment of key parameters to evaluate the quality of rural honey
and its environmental settings. This last is reflected by Cobb [51] where the connection of
humans and bees favored environmental, social and cultural values. Our work is intended
to contribute in this regard by showing different physicochemical parameters in the food
matrix, and the presence of six elements. Furthermore, the microbial load detected in this
type of samples is reflected in this review by counting microorganisms. A higher content of
yeasts has also been found with respect to mold growth, in addition to detecting Bacillus
spp. bacteria, Clostridium sulfite-reducing Clostridium and C. botulinum type E in honey
samples obtained in urban environments. This type of honey contains phenolic compounds
(TPC) determined by its gallic acid level.

The bibliographic data obtained on the contamination of urban honey show that
greater contamination by rural honey tends to predominate over them. There is a lack of
literature that would allow more reliable and solid conclusions to be drawn on food safety
in this type of honey. There is also a current gap in the legislation, which should be updated
and adjusted to the biochemical reality of a product such as honey, which when produced
in an urban environment acquires changing properties, which should be reflected in food
legislation in general, and in that which regulates food safety in particular being connected
with the Farm to Fork and The European Green Deal strategies’ goals to make Europe
the first climate-neutral continent by 2050. On the other hand, the future of this product
should be related with the development of new tools focused to help decision-making
optimization in beekeeping production, such as the study of De Meio Reggiani et al. [52],
to create an evolutionary algorithm to make economic–financial decisions concerning the
beekeeping activity.
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