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Abstract 

The purpose of the presented work was dedicated to identifying the species 
composition of the mycobiota of honey bees in Azerbaijan condition. From 
the samples taken from bees, materials became clear that in the formation of 
mycobiota those materials (from bees, from where they live and their prod-
ucts) in generally participate 52 species of fungi. Among the recorded fungi, 
species take part such as Alternaria alternata (Fr.) Keissl., Aspergillus flavus 
Link, Candida albicans (C.P. Robin) Berkhout, Cladosporium herbarum (Pers.) 
Link, Penicillium cuclopium Westling, P. granulatum Bainier and etc. which 
carry features conditionally pathogenicity, toxicity, allergens and danger to 
biological productivity of bees and as well as to pollution of their products. It 
is known for a long time to scientists that these species are dangerous for 
human health. For this reason, preparation of normative documents that re-
flect the principles of microbiological safety of bee products is a necessary 
task. 
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1. Introduction 

As known, beekeeping is one of the ancient and very important fields of farm-
ing. So that for honey products, firstly honey is not only the energy source for 
people, but also the source of various biologically active substances (bioflavo-
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noids, phytosterols, indoles, etc.). For many years honey has been used to re-
move many diseases. People before successfully used chemicals; mixtures of 
various natural herbs were used and honey was prepared to eliminate the dis-
ease [1] [2].  

As it is noted, beekeeping is closely related with environment, so that, the de-
velopment and productivity of the bee family not only depends on climate 
factors, but also on the wild or cultural flora of the area. Formation of flora, to 
use the various chemical compounds for improving the phytosanitary condition 
of the area, expansion of urbanizationas [3] and an element of biogeocenosis al-
so has a serious impact on bees and completely changes their living conditions 
[4] [5] [6]. This changeability can be dangerous to human beings who use honey 
product for the traditional prophylactic treatment. In addition, there are also 
numerous data available about pollution of honey bee products, as well as their 
biological supplements with pathogenic microorganisms, including with toxic 
fungi [7] [8]. The complicated aspect of this issue is that, microbiological inse-
curity of honey is not regulated by regulatory documents. 

After the use of products contaminated with fungi, especially their toxigenic 
species, falling its total load into the human body may not be so great, but its 
role in the occurrence of myogenic allergies, violation of the normal microbi-
ota of the gastrointestinal tract, occurring mycosis and toxicosis in the people 
with weak immune system today, is not clear in the full sense. For this reason, 
clarification of these issues is one of the actual research directions of the mod-
ern era.  

Moreover, according to a number of researchers, the interest in the problems 
of mycotoxin is growing [9] [10] and it is part of the global pollution of the bi-
osphere. At any stage of the trophic chain of “Soil-water-entomophilous 
plants—powder, nectar, bee, beekeeping products”, contamination with mold 
fungi can occur and therefore the fungus spores in any product of honey bees 
can be collected and stored for a long time. A danger aspect of this is that, in the 
case of favorable conditions for mold fungi, most of which are saccharolytic, 
they can grow and be enriched with bee products by secondary metabolites [5] 
[11], including mycotoxins.  

Taking into account the weakness of the study of all the above-mentioned is-
sues the present work was dedicated to the determination of the mycobiota of 
honey bees and its toxigenic species. 

2. Material and Method 

Samples for research have been taken from honey bees stored in different regions 
(Greater Caucasus, Small Caucasus, Khur-Araz and Lankaran-Astara) of Azerbai-
jan (Figure 1). During taking sampling were used the bees themselves (mostly new 
dead and the workers bee who do not fulfill their function properly), as well as 
from the places where they were stored (an apiary) and their materials (specially 
prepared frame for bee where products were formed by them). The analysis of 
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Figure 1. An overview of the surveyed areas. 1—Greater Caucasus; 2—Kura Araz low-
land; 3—Talish Mountains and 4—Small Caucasus. 
 
samples was carried out on the basis of known by mycological methods [12] [13] 
and obtained pure cultures was identify up to the species level. In designating 
pure cultures were used determinants [14] [15] [16] compiled according to cul-
tural morphological and some physicological features of fungi, which, represents 
the entire population distributed in a particular area. During naming of fungi 
were used from information given on the official website of the International 
Mycology Association [17]. 

As a nutrient medium was used agared cereal juice, Chapek medium and cul-
tivation was carried out at 26˚C - 28˚C. 

3. The Results and Discussion 

As a result of the analysis 130 fungi culture from 250 samples taken from 2016 
up to date were taken to the pure culture which 118 of them were identifield up 
to the species level. It became clear that, in the formation of mycobiota of bee 
and various materials belonging to the bees, involveds 49 species of fungi and 
their taxonomic structure was noted in Table 1. As seen, 5 species from regis-
tered fungi belong to the devision of Zygomycota, but 44 species to the division 
of Ascomycota. Also have been found most of the latest relates to the anamorphs 
of sack fungi (38 species). 

In studies conducted to date were identified that nearly all of registered fungi 
involved in the formation of mycobiota of senoses of soil, water and plant in 
Azerbaijan [4]. Although among them are not encountered true biotrophs ac-
cording to ekolo-trophic relations was identified that species which does not  
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Table 1. Numerical characteristics of taxonomic structure of fungi involved in the forma-
tion of mycobiota of bee and place where they storage.  

Kingdom Division Class Order Family Genus (species) 

Mycota 
Zygomycota 1 1 2 2 (5) 

Ascomycota 4 7 10 21 (44) 

Total 2 5 8 12 23 (49) 

 
have character of true sapotrophy or biotrophy are in the majority. So that, 
nearly all of registered fungi are suits to this characteristics and many of them 
are capable of causing various pathologies in different living things, including on 
the insects.  

It is known that some fungi that are spread in the nature are causes this or 
another pathology on the honey bees and in the course of research were found 
similares to them, which following in below:  

1) Aspergillus flavus Link, Magazin der Gesellschaft Naturforschenden Freunde 
Berlin 3 (1): 16 (1809) [MB#209842].  

This fungi, along with toxigenity (synthesis aflatoxin, which is dangerous for 
human health), same time mainly causes disease of aspergilliosis in honey bees. 
The danger side of this is that it is widely spread throughout the ecologically dif-
ferent regions of the Republic of Azerbaijan [9] and among its settlements, 
plants, especially floral plants used by honey bees, are quite high. 

2) A. fumigatus Fresen., Beiträge zur Mykologie 3: 81 (1863) [MB#211776]. 
Syn.: Aspergillus cellulosae Hopffe (?) [MB#490561].  

This fungus belongs to both toxigens and opportunists, that is, causes 
aspergilliosis on the honey bees. True, this fungi is not so widely spread in 
Azerbaijan condition, but it also has the ability to synthesize mycotoxins [16] 
that have toxic effects and to have the ability to spread on plants and soil, which 
is why it is important to keep this fungus in the spotlight. 

3) A. nidulans (Eidam) G. Winter, Rabenhorst’s Kryptogamen-Flora, 
Pilze-Ascomyceten 1(2): 62 (1884) [MB#182069].  

This fungus for the spread is considered as a rare species in Azerbaijan, but its 
participation in the formation of mycobiot of bees has been found in studies, 
which, this case meets only in bees kept in the Gabala region. Fungi belong to 
toxigens and can synthesis toxin called sterigmatocystin [5] which has 
kansorogenic properties. 

4) A. niger Tiegh., Annales des Sciences Naturelles Botanique 8: 240 (1867) 
[MB#284309]. 

This fungus, one of the most widely spread species of the mycobiota of the 
nature of Azerbaijan. They participate in the formation of mycobiota of both the 
honey bees and of the apiary. It is synthesized toxic compounds such as ochra-
toxin and aflatoxin [5]. These fungi also have the ability to synthesize antibiotics 
called aspergilin which has antibacterial activity. 

5) Aureobasidium pullulans (de Bary) G. Arnaud, Annales de l’École Natio-

https://doi.org/10.4236/abb.2019.109022


A. F. İsayeva et al. 
 

 

DOI: 10.4236/abb.2019.109022 286 Advances in Bioscience and Biotechnology 

 

nale d’Agriculture de Montpellier 16 (1-4): 39 (1918) [MB#101771].  
This species, which is cosmopolitan for the distribution causes the disease of 

melanosis in the bees. Although not widely spread in bees kept in Azerbaijan, 
almost was found in all of samples taken from regions. 

6) Candida albicans (C.P. Robin) Berkhout, De schimmelgeslachten Monilia, 
Oidium, Oospora en Torula: 44 (1923) [MB#256187].  

This fungi is one of most active the species involved in the formation of my-
cobiota of Azerbaijan and participates to the causes the pathology in bees. At the 
same time belonging of the fungi to the toxigens and the synthesis of dangerous 
metabolites for human health to gives a reason to note that they dangerouses. 

Along with the species registered in research also meets species such as Alter-
naria alternata, Cladosporium herbarum, Penicillium cyclopium, Penicillium 
granulatum and oth. Although these fungi do not causes any pathology in bees, 
they are all toxigens [5] [9] [10] and synthesizes toxins dangerous for human 
health, which is the facts that have been confirmed. 

4. Conclusion 

Thus, from the research it became clear that, bees are also one of the places 
where fungi are populated and those fungi involved in the formation of their 
mycobita cause pathology which reduces biological productivity of bees and 
synthesizes toxic substances. Products that have their dangerous metabolites are 
transported to the human body when used. Preventing of this and determination 
of permissible concentrations of substances having a toxic effect synthesized by 
fungi is one of the important issues and it would be advisable to conduct re-
searches in this direction. 
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