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Abstract 

Bee pollen is commonly consumed as a natural dietary supplement due to its rich nutritional content 
and bioactive components. However, consuming it directly without any processing steps can pose a 
potential risk to public health concerning microbiological safety. This study aimed to assess the 
microbiological quality and certain physicochemical properties of bee pollen available for sale in the 
Şanlıurfa region. In this context, a total of 12 different bee pollen samples were analyzed, collected 
from local herbalists and apiculture product sales outlets. In the physicochemical analyses, pH, 
moisture, and color (CIE Lab*) values were determined using standard analytical methods. For the 
microbiological analyses, counts were conducted for total mesophilic aerobic bacteria (TMAB), 
coliform bacteria, Escherichia coli, Enterobacteriaceae, yeast, and mold. Additionally, analyses were 
performed to detect the presence of E. coli O157:H7, Salmonella spp., Listeria monocytogenes, and 
Staphylococcus aureus. The pH, moisture, and color (CIE Lab*) values were found to be 4.24–5.33 
(average 4.91 ± 0.29), 9.87–24.66% (average 14.18 ± 4.40), and L* 23.30 ± 4.27, a* 10.81 ± 3.30, b* 
27.43 ± 7.44, respectively. In the microbiological analyses, total mesophilic aerobic bacteria (TMAB) 
counts ranged from 4.38 to 5.28 log CFU/g, yeast–mold counts from 2.34 to 3.92 log CFU/g, coliform 
bacteria from 1.97 to 3.27 log CFU/g, and Enterobacteriaceae from 1.73 to 4.23 log CFU/g. E. coli, S. 
aureus, Salmonella spp., L. monocytogenes, and E. coli O157:H7 were not detected in any of the 
samples. These results indicate that bee pollen is safe in terms of pathogens, but mold development 
in some samples may pose a mycotoxin risk. In conclusion, it was determined that bee pollen sold in 
the Şanlıurfa region is generally of suitable quality but requires attention regarding microbiological 
safety. To consider bee pollen a safe functional food, it is necessary to improve hygiene conditions 
during production and storage processes and to establish microbiological quality standards. 

Key Words: Bee pollen, microbiological quality, food safety, Şanlıurfa 

 
Türkiye'nin Şanlıurfa İlinde Satılan Arı Polenlerinin Mikrobiyolojik ve Fizikokimyasal Özelliklerinin 
Değerlendirilmesi  

Öz  

Arı poleni, zengin besin içeriği ve biyoaktif bileşenleri nedeniyle doğal bir gıda takviyesi olarak yaygın 
şekilde tüketilmektedir. Ancak herhangi bir işlem basamağından geçmeden doğrudan tüketilmesi, 
mikrobiyolojik güvenlik açısından halk sağlığı için potansiyel risk oluşturmaktadır. Bu çalışma, Şanlıurfa 
bölgesinde satışa sunulan arı polenlerinin mikrobiyolojik kalitesi ile bazı fizikokimyasal özelliklerini 
belirlemek amacıyla gerçekleştirilmiştir. Bu kapsamda, yerel aktarlardan ve arıcılık ürünleri satış 
noktalarında toplam 12 farklı arı poleni örneği analiz edilmiştir. Fizikokimyasal analizlerde pH, nem ve 
renk (CIE Lab*) değerleri standart analitik yöntemlerle belirlenmiştir. Mikrobiyolojik analizlerde 
toplam mezofilik aerobik bakteriler (TMAB), koliform bakteriler, Escherichia coli, Enterobacteriaceae, 
maya ve küf için sayımlar yapılmıştır. Ayrıca, E. coli O157:H7, Salmonella spp., Listeria monocytogenes 
ve Staphylococcus aureus varlığı tespit etmek için analizler yapılmıştır. pH, nem ve renk (CIE Lab*) 
değerleri sırasıyla 4.24–5.33 (ortalama 4.91 ± 0.29), % 9.87–24.66 (ortalama 14.18 ± 4.40) ve L* 23.30 
± 4.27, a* 10.81 ± 3.30, b* 27.43 ± 7.44 olarak belirlenmiştir. Mikrobiyolojik analizlerde toplam 
mezofilik aerobik bakteri (TMAB) sayıları 4.38–5.28 log CFU/g, maya–küf sayıları 2.34–3.92 log CFU/g, 
koliform bakteriler 1.97–3.27 log CFU/g ve Enterobacteriaceae 1.73–4.23 log CFU/g aralığında tespit 
edilmiştir. E. coli, Staphylococcus aureus, Salmonella spp., L. monocytogenes ve E. coli O157:H7 hiçbir 
örnekte belirlenmemiştir. Bu sonuçlar, arı polenlerinin patojen açısından güvenli olduğunu ancak bazı 
örneklerdeki küf gelişiminin mikotoksin riski oluşturabileceğini göstermektedir. Sonuç olarak, Şanlıurfa 
bölgesinde satışa sunulan arı polenlerinin genel kalite açısından uygun olduğu, ancak mikrobiyolojik 
açıdan dikkat gerektirdiği belirlenmiştir. Arı poleninin güvenli bir fonksiyonel gıda olarak 
değerlendirilebilmesi için üretim ve depolama süreçlerinde hijyen koşullarının iyileştirilmesi ve 
mikrobiyolojik kalite standartlarının oluşturulması gerekmektedir. 

Anahtar Kelimeler: Arı poleni, mikrobiyolojik kalite, gıda güvenliği, Şanlıurfa 
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INTRODUCTION 

Bee pollen is a substance produced through the agglutina-
tion of flower pollens with nectar and the salivary secretions 
of worker honeybees, and it is collected at the hive entrance 
(1). Historically, bee pollen has been utilized by humans as a 
rich nutritional source and is currently regarded as a signifi-
cant product in the domains of health and nutrition (2-5). 
Owing to its substantial nutritional value, bee pollen is frequ-
ently characterized as "a complete and perfect food on its 
own." It contains carbohydrates, proteins, enzymes, fatty 
acids, carotenoids, phenolic compounds, flavonoids, sterols, 
terpenes, minerals, and vitamins, thereby holding a promi-
nent position in human nutrition. Furthermore, it is notably 
abundant in essential amino acids and fatty acids, such as 
Omega-3 and Omega-6 (6). 

Bee pollen is recognized as a natural product with sig-
nificant nutritional and therapeutic benefits, attributed to its 
rich chemical composition. It comprises carbohydrates like 
fructose, glucose, and sucrose; fiber content ranging from 
13–55%; protein levels between 9–40%; 4–10% lipids; and 
essential minerals such as potassium (K), phosphorus (P), 
magnesium (Mg), and calcium (Ca). The composition of bee 
pollen can vary considerably based on its botanical origin, 
the area of collection, processing techniques, and storage 
conditions. This suggests that the biological and nutritional 
value of pollen may fluctuate (7). Studies have identified that 
bee pollen contains over 250 bioactive compounds derived 
from plants. Notably, its phenolic compounds (including gal-
lic, caffeic, ferulic, chlorogenic, and coumaric acids) and fla-
vonoid compounds (such as quercetin, myricetin, kaempfe-
rol, and galangin) render this product a potent natural anti-
oxidant source (8). 

Bee pollen has garnered significant interest for its he-
alth benefits, making its safe consumption as a food crucial. 
With its rich nutritional profile and pharmacological proper-
ties, bee pollen holds substantial commercial promise and is 
favored as a food source due to its functional and nutritious 
components. Thus, it is vital to offer consumers bee pollen 
that is not only highly nutritious but also boasts superior or-
ganoleptic qualities and assured microbiological quality (9-
10). Although ensuring the microbiological safety of bee pol-
len particularly the absence of molds and pathogenic micro-
organisms is a critical quality parameter, its high sensitivity 
from a microbiological standpoint means that direct expo-
sure to environmental factors during production, collection, 
processing, and storage can lead to microbial contamination 
(11-13). Additionally, bacteria, yeasts, and molds can easily 
contaminate the collected pollen through soil, air, plant sur-
faces, and the bees’ own microflora (6). Especially high hu-
midity, improper storage conditions, or unhygienic collec-
tion methods can result in increased microbial growth and 
product spoilage (14,15). 

The microbiological safety of the product, particularly 
the absence of mold and pathogenic microorganisms, should 
be regarded as a critical quality parameter (12,13). Although 
bacterial pathogens or potentially harmful microorganisms 
such as pathogenic Escherichia coli, Salmonella species, Lis-
teria monocytogenes, and Bacillus cereus are infrequently 
detected, there have been reports of frequent mold conta-
mination in bee pollen (13). However, studies investigating 

the microbiological quality of bee pollen are limited. Gene-
rally, research has concentrated more on physicochemical 
properties, especially antioxidant activity. This situation un-
derscores the importance of microbiological evaluations for 
the safe consumption of pollen. Consequently, determining 
the microbiological quality of bee pollen is a fundamental 
requirement for both food safety and public health. 

This study seeks to assess the microbiological and cer-
tain physicochemical properties of bee pollen available for 
sale in Şanlıurfa, a city in the Southeastern region of Turkey. 
The results obtained from this research are expected to offer 
valuable insights into the overall quality and food safety 
standards of bee pollen in the area, thereby aiding in the 
provision of safe and high-quality products to consumers. 

 

MATERIAL AND METHODS 

Collection of Pollen Samples 

In this study, bee pollen samples were sourced from local 
herbalists and beekeeping product outlets located in the city 
center and districts of Şanlıurfa during September and Octo-
ber 2025. A total of 12 distinct bee pollen samples, each we-
ighing approximately 100 g, were collected from both unpac-
kaged products. The samples were collected randomly from 
different manufacturers. The samples were promptly trans-
ported to the laboratory under a cold chain, where analyses 
were commenced. 

Microbiological Analyses 

To prepare a 10-1 dilution, 10 g from each pollen sample was 
homogenized in 90 mL of buffered peptone water (Buffered 
Peptone Water, Oxoid, UK) using a stomacher device (Mayo 
Homogeniser HG400V, UK) for 2 minutes. Subsequent diluti-
ons of the sample, up to 10-7, were made using the same di-
luent and plated in duplicate series. After incubation, plates 
with 30–300 colonies were evaluated (16). The results were 
expressed as log cfu/g. 

In the realm of microbiological analyses, inoculations 
for the total mesophilic aerobic bacteria (TMAB) count were 
conducted on Plate Count Agar (PCA, Merck, Darmstadt, 
Germany) medium. These were incubated at 35 °C for 48 ho-
urs, after which colony counts were performed (16). Coli-
form bacteria were counted on Violet Red Bile Agar (VRB) 
following incubation at 37 ± 1 °C for 24 hours, where typical 
dark red colonies were counted (17). For the identification 
of the Enterobacteriaceae group, Violet Red Bile Glucose 
Agar (VRBG) was employed; incubation occurred at 37 ± 1 °C 
for 24 hours, and red colonies were counted (18). Yeast and 
mold counts were conducted on Dichloran Rose Bengal Chlo-
ramphenicol (DRBC) Agar, incubated at 25 ± 1 °C for 5 days, 
followed by colony counts (ISO, 2008). For Escherichia coli 
counts, inoculations were made on Tryptone Bile X-Glucuro-
nide Agar (TBX, Oxoid) medium, incubated at 44 °C for 24 ho-
urs, and green colonies were counted at the end of the incu-
bation period (ISO 16649-2, 2001). In the case of Staphylo-
coccus aureus, inoculations were performed on Baird Parker 
Agar (BP, Oxoid, England) medium, incubated at 37 °C for 24-
48 hours, and colony counts were subsequently carried out. 

To analyze Salmonella spp., Listeria monocytogenes, and 
Escherichia coli O157:H7, a standard presence/absence test 
was conducted on a 25 g pollen sample. Initially, the samples 



Demircioğlu et al., Dicle Üniv Vet Fak Derg 2025;18(2):166-172 Assessment of the Microbiological and Physicochemical Characteristics… 

168 
 

were pre-enriched in Tryptic Soy Broth (BIOKAR Diagnostics, 
France) at 37 °C for 18–24 hours. Subsequently, streak plating 
was carried out on selective media: Xylose Lysine Deoxycho-
late Agar (BIOKAR Diagnostics, France) for Salmonella spp., 
Oxford agar (BIOKAR Diagnostics, France) for Listeria monocy-
togenes, and Cefixime Tellurite Sorbitol MacConkey (CT-
SMAC) Agar for Escherichia coli O157:H7. The results were 
then evaluated after a 24-hour incubation at 37 °C (19-21). 

Physical and Chemical Analyses 

pH analysis 

5 g from each pollen sample was weighed and mixed with 45 
mL distilled water, then homogenized for 10 minutes using a 
magnetic stirrer. The pH value of the resulting suspension 
was measured with a pH meter (HANNA HI2002-02, Italy). 
Before measurements were taken from the samples on each 
analysis day, the pH meter was calibrated (pH 4, pH 7, and 
pH 10) (22). 

Total Moisture analysis 

By taking 5 g from each sample and weighing it into porcelain 
crucibles previously brought to constant weight, they were 
dried in a drying oven at 105 °C (Nüve FN 400P/500P, Turkey) 
for 1 hour, cooled, and weighed. The moisture content was 
calculated as a percentage based on the difference between 
the initial and final weights (22). 

Color Analysis 

The color of the pollen samples was assessed utilizing a CS-
10° 8 mm portable digital colorimeter (Tuodapu, Inc., China) 
in accordance with the CIE Lab* system. Prior to each mea-
surement session, the colorimeter was calibrated using a 
standard white tile. Measurements were conducted at three 
distinct points on each sample, and the values for L* (lig-
htness), a* (red-green), and b* (yellow-blue) were reported 
as mean ± SD (6). 

Statistical Analyses 

The data collected from the research were analyzed utilizing 
SPSS 24.0 for Windows (SPSS Inc., NY, USA). Statistical evalu-

ation was conducted on microbial counts, pH, moisture con-
tent, and color parameters (L*, a*, b*). The microbiological 
data were logarithmically transformed prior to analysis. A 
one-way analysis of variance (ANOVA) was employed to as-
certain differences among the samples, followed by the Tu-
key post-hoc test to identify significant differences. All analy-
ses were performed in two independent replicates, with re-
sults expressed as mean ± standard deviation (±SD). Statisti-
cal significance was determined at a level of P<0.05. 

 

RESULTS 

The physicochemical analysis of the 12 distinct bee pollen 
samples investigated in this study demonstrated significant 
variability among the samples (Table 1, Figure 1). The L*, a*, 
and b* values, assessed as color parameters, were determi-
ned to be 23.30±4.27, 10.81±3.30, and 27.43±7.44, respecti-
vely. This suggests that the pollen samples may differ in 
terms of color intensity and saturation. The notably high 
standard deviation in the b* value indicates considerable di-
versity in yellow hues. The pH values ranged from 4.24 to 
5.33, with an average of 4.91±0.29, indicating that the pollen 
samples are slightly acidic, a characteristic potentially signi-
ficant for stability and microbial resistance. The total mois-
ture content was measured at 14.18±4.40%, with some 
samples reaching up to 24.66%. This parameter is crucial for 
considerations related to product shelf life and microbial sa-
fety. The findings indicate that the physicochemical proper-
ties of pollen can vary substantially depending on their sour-
ces and environmental conditions. 
 

Table 1. Some physicochemical properties of bee pollen samples 

 Number of 
samples 

(n) 

Mini-
mum 

Maxi-
mum 

Mean ± 

SD 

L* 12 16.65 28.61 23.30±4.27 
a* 12 5.66 18.47 10.81±3.30 
b* 12 18.64 45.26 27.43±7.44 
pH 12 4.24 5.33 4.91±0.29 
Total moisture 
content (%) 

12 9.87 24.66 14.18±4.40 

SD: Standard deviation 

 

 

 
Figure 1. Some physicochemical properties of bee pollen samples 
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The microbiological analysis results of the bee pollen 
samples are presented in Table 2. Total mesophilic aerobic 
bacteria (TMAB) counts ranged from 4.38 to 5.28 log CFU/g. 
Yeast and mold counts were found to be between 2.34 and 
3.92 log CFU/g. While total coliform counts were below 1.00 
log CFU/g in some samples, they ranged from 1.97 to 3.27 

log CFU/g in positive samples. Similarly, total Enterobacteri-
aceae counts were detected between less than 1.00 and 4.23 
log CFU/g. In contrast, E. coli and S. aureus counts were con-
sistently below 1.00 log CFU/g in all samples. Furthermore, 
specific pathogen analyses revealed that E. coli O157:H7, 
Salmonella spp., and Listeria monocytogenes were not de-
tected in any of the samples. 

 
Table 2. Microbiological quality parameters of bee pollen samples (log CFU/g) 

a-h: Mean values shown with different letters in the same column are significantly different ( P<0.05). 

 

DISCUSSION AND CONCLUSION 

According to the Turkish Food Codex communiqué on bee 
products, the moisture content of bee pollen should be 22 
%m/m, while that of dried bee pollen should be 10 %m/m 
(23). Among the tested samples, seven had moisture levels 
close to these standard values, whereas two samples exhibi-
ted significantly higher moisture content (24.66, 23.10) (Fi-
gure 1). Similar findings have been reported in other studies. 
Çelik and Öncü (6) observed that the moisture content of 
pollen in Muğla ranged from 15.033% to 32.114%. In Istan-
bul, the moisture content of 12 pollen samples was reported 
to range between 1.17% and 5.80%  (24). Belhadj et al. (25) 
noted that pollen moisture content varied from 18.11% to 
36.29%. Keskin and Özkök (26) found that the moisture con-
tent of bee pollen samples ranged from 6.23% to 20.62%. 
Moisture content is crucial for the shelf life and organoleptic 
properties of pollen. High moisture levels can primarily lead 
to microbial contamination by yeast and mold and may also 
hinder the drying process. The moisture content is influen-
ced by the timing of pollen collection from the pollen trap. 
Due to its hygroscopic nature, pollen can easily absorb mo-
isture if not harvested daily by beekeepers, especially in 
high-humidity conditions. Furthermore, low moisture con-
tent (below 3%) can cause undesirable effects such as disco-
loration, browning, Maillard reactions, fructose dehydration, 
loss of volatile compounds, and lipid oxidation, all of which 
can affect pollen quality (27,28). 

The pH value of bee pollen plays a crucial role in deter-
mining its texture, stability, and shelf life during storage (29). 
In this study, the pH values of the pollen samples ranged 
from 4.24 to 5.33, indicating their acidic nature (Table 1). 
These findings align with those reported for samples collec-
ted from Muğla (3.71-5.66), Istanbul (3.75-4.30), and Portu-
gal (4.3-6.33, 4.3-5.2) (6, 24, 28, 30). 

The color of a food is the most important aspect of cus-
tomer preference because it is often the first element noti-
ced in the appearance of a food product (31). Pollens can be 

seen in many colors, ranging from cream to brown, yellow, 
orange, red, green, and black due to their botanical taxa and 
chemical composition (32). The color values of all samples 
were determined using the L*, a*, and b* scale. The L*, a*, 
and b* results ranged between 23.30±4.27, 10.81±3.30, and 
27.43±7.44, respectively. According to the results, the tested 
pollen samples tended to be reddish and yellowish. Yook et 
al. (33) calculated the color values using the Hunter method. 
The L* value was 74.5, indicating that their samples were lig-
hter than ours. In the same study, the a* and b* values were 
reported as 4.2 and 30.8. In another study, the L*, a*, and 
b* values were recorded as 42.8-58.4, 8.4-11.3, and 43.7-
56.1, respectively (34). Dulger Altıner et al. (35) analyzed the 
colors of 20 bee pollen samples collected from Istanbul and 
found L*; 56.42, a*; 4.22, and b*; 23.94. Çelik and Öncü (6) 
reported that the L*, a*, and b* results of pollens from 
Muğla ranged from 52.095 to 59.783, 3.71 to 13.605, and 
14.790 to 37.065, respectively. The differences in pollen co-
lors between studies can be attributed to factors such as 
plant diversity, source, drying temperature, drying duration, 
and so on (27). 

Based on the results of the physicochemical analysis, 
notable differences were identified in the pH, moisture, and 
color values of the pollen samples. These variations are beli-
eved to stem from environmental factors such as botanical 
origin, collection time, regional climatic conditions, and sto-
rage methods. The data obtained highlighted the physicoc-
hemical values of the pollen available for sale in the Şanlıurfa 
region.  

While the Turkish Food Codex does not specifically re-
gulate the microbiological criteria for pollen or beekeeping 
products, the appendix titled ‘Pathogenic Microorganism Li-
mits’ in the Turkish Food Codex Regulation on Microbiologi-
cal Criteria is employed to evaluate the product's adherence 
to legal limits (36). According to this regulation, none of the 
five samples of ready-to-eat foods should contain Salmo-
nella, L. monocytogenes, or E. coli O157:H7 in 25 g/mL. For 

Sample 
No 

TMAB log 
CFU/g 

Total yeast-mold 
log CFU/g 

Total coliform log 
CFU/g 

Total Enterobacteria-
ceae log CFU/g 

E. coli log 
CFU/g 

S. aureus log 
CFU/g 

1 4.72±0.06bcd 3.59±0.01ab 2.23±0.08ef 2.75±0.02bc <1.00±0.00 <1.00±0.00 
2 4.89±0.07ab 3.80±0.70a <1.00±0.00h <1.00±0.00e <1.00±0.00 <1.00±0.00 
3 4.43±0.05d 3.15±0.63b 2.65±0.06cd 2.06±0.02cd <1.00±0.00 <1.00±0.00 
4 4.98±0.01ab 2.84±0.20c 2.14±0.04f 1.73±0.05d <1.00±0.00 <1.00±0.00 
5 5.01±0.08ab 2.34±0.79c 1.97±0.03g 1.95±0.06cd <1.00±0.00 <1.00±0.00 
6 5.28±0.15a 3.62±0.95ab 2.43±0.05de 2.57±0.04bcd <1.00±0.00 <1.00±0.00 
7 4.38±0.12d 2.62±0.88c <1.00±0.00h <1.00±0.00e <1.00±0.00 <1.00±0.00 
8 4.71±0.08bcd 3.92±0.77a 2.57±0.04d 2.23±0.08bcd <1.00±0.00 <1.00±0.00 
9 4.69±0.12bcd 3.86±0.26a 2.87±0.04b 3.03±0.79b <1.00±0.00 <1.00±0.00 

10 4.70±0.14bcd 3.61±0.96ab 3.27±0.03a 4.23±0.08a <1.00±0.00 <1.00±0.00 
11 4.85±0.06bc 3.22±0.78b <1.00±0.00h <1.00±0.00e <1.00±0.00 <1.00±0.00 
12 4.47±0.11cd 3.49±0.71ab 2.82±0.02bc 2.65±0.06bcd <1.00±0.00 <1.00±0.00 
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coagulase-positive staphylococci, a maximum of two out of 
five samples may contain 10²–10³ cfu/g in 25 g/mL. Bee pol-
len samples comply with the pathogenic criteria of the regu-
lation due to the absence of L. monocytogenes, E. coli 
O157:H7, Salmonella spp., and S. aureus. National pollen 
standards are present in only a few countries worldwide, inc-
luding Switzerland, Argentina, Bulgaria, Brazil, and Poland. 
According to Argentine regulations, the total count of aero-
bic bacteria and yeasts-molds should not exceed 150x10³ 
CFU/g (5.17 log CFU/g) and 10² CFU/g (2 log CFU/g), respec-
tively (37). Additionally, pathogenic bacteria must not be 
present in pollen products (38). The absence of pathogens in 
the tested pollen samples indicates compliance with these 
regulations. Although all tested pollen samples met the 
TMAB criteria of this regulation, none complied with the ye-
ast-mold criteria. 

TMAB counts are often utilized as a measure of food 
safety and sanitation. A high count of mesophilic bacteria in 
a product suggests processing and storage conditions that 
may foster the growth of pathogens originating from hu-
mans or animals. This also indicates a likelihood of the pro-
duct containing these pathogens (39). In the current study, 
TMAB counts in bee pollen ranged from 4.38 to 5.28 log 
CFU/g. Specifically, bee pollen samples from Muğla showed 
a TMAB count of 4.43 log CFU/g, whereas samples from Is-
tanbul had TMAB counts ranging from; 1.00 to 3.48 log 
CFU/g (23). Consequently, the TMAB counts observed in bee 
pollen were consistent with those from Muğla but exceeded 
those from Istanbul. 

In this study, yeast and mold counts were found to 
range from 2.34 to 3.92 log CFU/g. The total yeast count in 
bee pollen samples from Muğla was reported as 2.72 log 
CFU/g (6), whereas the yeast and mold count in samples 
from Istanbul was reported as <1.00–2.04 log CFU/g (23). 
Nogueira et al. (9) noted that yeast and mold were detected 
in 50% of eight bee pollen samples. It is noteworthy that the 
yeast and mold counts obtained in this study are higher than 
those reported in some previous studies. This discrepancy 
can primarily be attributed to the environmental conditions 
during pollen collection, the plant source, and the bees’ ac-
cess to vegetation. Pollen collected from regions with high 
humidity or during rainy seasons provides more favorable 
conditions for microbial growth, naturally increasing the 
microbial load. Additionally, the drying time, method, and 
storage conditions post-collection can directly impact the 
microbial load. Insufficient drying or unhygienic storage con-
ditions can promote the proliferation of microorganisms 
such as yeast and mold. A high mold count in a product inc-
reases the likelihood of mycotoxins, thereby raising health 
risks (39). 

The presence of coliforms and Enterobacteriaceae, par-
ticularly in products sold openly or stored under unsuitable 
conditions, can indicate environmental contamination. Coli-
form bacteria, commonly found in both the intestine and na-
ture (such as soil and plants), are regarded as indicators of 
sanitation in the food industry. High levels of coliform mic-
roorganisms in bee pollen suggest that essential hygienic 
measures were not observed during the collection, produc-
tion, storage, and sale processes. Coliforms and Enterobac-
teriaceae were detected in all tested samples except for 
three. In studies by Sandıkçı Altunatmaz and Aksu (23) and 

Anjos et al. (40), no coliform bacteria were found in the tes-
ted bee pollen. However, consistent with our findings, Serra 
Bonvehi and Escolà Jordà (41) identified coliform bacteria in 
55% of bee pollen samples, while Çelik and Öncü (6) repor-
ted coliform bacteria levels ranging from 1.98 log MPN/g to 
3.74 log MPN/g, and Hani et al. (42) reported levels between 
3–5.47 log CFU/g. 

However, the absence of pathogenic microorganisms 
such as E. coli O157:H7, Salmonella spp, and L. monocytoge-
nes in bee pollen indicates that hygienic collection and pro-
cessing conditions are generally maintained. Consistent with 
our findings, other studies have also reported the non-de-
tection of E. coli, S. aureus, E. coli O157:H7, Salmonella spp., 
and L. monocytogenes in bee pollen (6,23,28,43). Campos et 
al. (12) further emphasized that from a microbiological 
standpoint, Salmonella spp., E. coli, and S. aureus should not 
be present in pollen. Nevertheless, Belhadj et al. (24) found 
that in 7 out of 15 pollen samples sourced from beekeepers 
(2 samples) and local markets (13 samples), Salmonella spp. 
were detected, Listeria spp. in 10 samples, and S. aureus in 
14 samples. Although these pathogens were not found in 
bee pollen sold in Şanlıurfa, it is evident that bee pollen co-
uld pose a risk concerning these pathogens if hygiene proto-
cols are not adhered to. 

This study aimed to uncover the physicochemical pro-
perties and microbiological quality of bee pollen available for 
sale in the Şanlıurfa region. The findings indicated that while 
the pollen samples generally exhibited good physicochemi-
cal characteristics. They were subject to a certain level of 
microbiological contamination. Microbiological analyses re-
vealed variations in the levels of total aerobic mesophilic 
bacteria, yeast and mold, coliform bacteria. Enterobacteria-
ceae across different samples. The absence of major food-
borne pathogens such as Salmonella spp. Listeria monocyto-
genes, Escherichia coli O157:H7 and Staphylococcus aureus 
in any of the samples suggests that the pollen meets basic 
food safety standards for consumption. However, the pre-
sence of mold in some samples is concerning due to the po-
tential risk of mycotoxin contamination. Given that improper 
production. Drying and storage conditions can encourage 
mold and toxin formation. it is crucial to manage these pro-
cesses within hygienic standards. The results underscore the 
critical importance of microbiological quality for public he-
alth, as bee pollen is a directly consumed and unprocessed 
product. Therefore, before recommending pollen as a func-
tional food or supplement, a microbiological risk assessment 
should be conducted. and standard quality criteria should be 
established to ensure safe consumption. Additionally, set-
ting microbiological limits and legal regulations for bee pol-
len in our country is essential to protect consumer health. In 
conclusion, this study highlights that while bee pollen mar-
keted in the Şanlıurfa region is generally of good quality, 
there is a pressing need for careful control and appropriate 
storage conditions to prevent microbiological contamina-
tion. It is believed that such studies will contribute to the de-
velopment of standardization and quality assurance systems 
for bee products in our country. 
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