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Annotation. Culture signs of fungal colonies showed that one of them
develops on the Sabouraud and Czapek agars, the second — on the
Sabouraud and MacConkey agars and the third — on the MacConkey and
Czapek agars. In this case, two selected isolates did not grow on the Czapek
agar. Despite the fact that calculations of the isolated fungal amount coincide
as on the Czapek agar as well on all three agars (200 colony forming units per
1 g of the sample). If we use only Czapek agar, we can't identify all spectrum
of micromycetes and establish a genus of the fungi, and we can’t to evaluate
the safety of bee pollen’s mycotoxicity.
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Bee pollen is widely used as a dietary supplement as in Ukraine so and
abroad. This product is normalized by a number of microbiological parameters
which determine its sanitary safety — such as the absence of pathogenic
staphylococcus and enterobacteria in the samples, the level of contamination
of the finished product by mesophilic facultative anaerobic bacteria,
microscopic fungi and yeast.

Analysis of the literature shows that the study of bee pollen samples
collected in 2002—-2004 years did not comply with standards for the number of
molds and saprophytic micromycetes in 83—100% samples [1]. In the most
pollen samples were recorded exceeding this indicator by 1.4-3.3 times
compared with the norm (not more than 100 CFU/q).

The reason for identifying low quality pollen parties may not be as non-
compliance technologies of collection, transportation and storage of dietary
supplements as natural circumstances — specificity of its epiphytic microbiota
composition. Filosfera of plants inhabited a huge number of microorganisms,
including microscopic fungi (genera Cladosporium, Penicillium, Alternaria,
Aspergillus, Trichoderma, Mucor), used for nutrition plants such as the
allocation of carbohydrates and amino acids [2-5]. The formation of the
mycobiota of flowering plants affected by several factors: species composition
of soil micromycetes and filoplany of plants, geographical area of plant growth,
humidity, precipitation, temperature, etc. [6]. Therefore, the study of
microbiological contamination of pollen produced in Ukraine, to describe its
quality is certainly important issues.
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The purpose and objectives of research — to identify the level of
contamination by microscopic fungi of various kinds of bee pollen samples that
are produced in apiaries of Ukraine.

Materials and methods of research. The material for the study was
bee pollen from different regions of Ukraine (center — Cherkasy, Vinnitsa and
Poltava region; west — Khmelnytsky and Zakarpattya region; east — Kharkiv
and Donetsk region; north — Sumy and Chernihiv region; south — Mykolaiv and
Odessa region). Microbiological research of samples was conducted by
seeding depth, diluted suspensions of pollen to a number of agar nutrient
mediums. To detect microscopic fungi used Czapek and Sabouraud agar.
After incubation at 35°C were conducted fungal colonies quantity calculations
and analysis of their specific culture characteristics.

Research results. Samples (52 pcs.) were selected during the summer
2013 in different regions of Ukraine: in the center — 19 samples, in the south —
13, in the north — 10, in the east — 4, in the west — 6. By organoleptic
characteristics all samples were a solid lumps of irregular shape, yellow,
brown or red, with a specific, sweet, pleasant smell that are characteristic
features for bee pollen. Mechanical impurities, signs of fermentation or
affection by harmful insects were not observed.

Physico-chemical indixes (mass fraction of flavonoid compounds, the
concentration of H + ions in 2% solution and the index of oxidability by national
standart 3127-95) conform with the standards only in 36.5% (19 samples). The
level of microbial contamination was tested in two or three quality samples
from each region (Table).

Physico-chemical and microbial contamination
characterization of bee pollen samples

Indexes by national standart

Ne of | Location |pH of 2% |amounts of | oxidability ;‘::'gr?;
Region the in solution |flavonoids index (no funpi
sample | Ukraine |(4,3-5,3) | (noless more than (1 O%

0,

than 4,5 %) 22s) CFU/g)
Sumy 16 North 5,00 10,2 3 200
Chernihiv 42 5,30 4,5 22 100*
Cherkasy 3 Center 5,21 4.8 5 600
Vinnitsa 12 5,00 4,5 10 1200
Poltava 17 5,10 56 10 400
Khmelnytsky 46 West 4,80 11,7 12 80*
Zakarpattya 48 450 8,3 18 100~
Mykolaiv 44 South 4,40 57 16 333
Odessa 45 4,38 4,7 14 200
Kharkiv 27 East 5,00 6,0 4 100*
Donetsk 52 4,40 8,3 9 400

*Note. Compliance with standards samples concerning contamination by fungi.

In them were not found the characteristic colonies of staphylococcus,
coli forms, salmonellas and yeast. Only facultative anaerobic bacteria and
micromycets of different species grew on the agar in Petri dishes.
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Assessing the level contamination of the samples showed that 63.6% of
them do not conform requirements of national standart 3127-95 on the number
of microscopic fungi.

We found that agar Czapek is not an optimal medium for colonies of
fungi in the calculation of diluted suspensions of bee pollen in conducting the
microbiological researches. Using this medium promotes the development of
large colonies, making it difficult to identify fungi with a lower rate of
reproduction (Figure 1).

Fig. 1. Growth of colonies on Czapek agar

Suitable for allocation of fungi samples were also Sabouraud agar and
MacConkey M081 agar (with CV and 0.15% bile salts), despite the fact that it
is a selective medium for isolation of Enterobacteriaceae. On the surface of
these substrates grew clear, limited colony that had cultural features slightly
different from signs of Czapek agar’s colonies (Figure 2).

Sabouraud agar MacConkey agar

Fig. 2. The growth of colonies on Sabouraud and MacConkey agars

Comparison of cultural signs of fungal colonies grown from one sample
showed that the maximum fullness detection of fungal range sample can be
while using all these mediums. (Figure 3).

The figure 3 shows that in every agar were developing fungi of two —
three species. Studying the cultural signs colonies showed that one of them
develops on the Sabouraud and Czapek agars, the second — on the
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Sabouraud and MacConkey agars and the third — on the MacConkey and
Czapek agars. In this case, two selected isolates did not grow on the Czapek
agar.

\
Sabouraud agar

Z o

Fig. 3. The fngi grwth from bee pollen sples in the case of
three types of agar mediums

Despite the fact that calculations of the isolated fungal amount coincide
as on the Czapek agar as well on all three agars (200 colony forming units per
1 g of the sample). If we use only Czapek agar, we can’t identify all spectrum
of micromycetes and establish a genus of the fungi, and we can’t to evaluate
the safety of bee pollen’s mycotoxicity.

Conclusions
It's advisable to make changes in the national standard 3127-95 of bee
pollen to use the special media for culturing fungi and to adjustment the fungal
contamination rate (100 CFU/qg) in the direction of increase.
Prospects for further research. Additional studies will be conducted to
establish the real indicator of fungal contamination.
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KOHTAMIHALUIA BAXKOJTMHOIO OBHIXXKA
MIKPOCKOMIYHUMU TPUBAMU

O. O. 3acmynka, O. M. Sslky6uyak, J1. O. Conodka, O. €. Fanamiok

AHoTauis. Bus4YyeHHs KynbmypasibHUX 03HaK KOonoHil epubie rnokasario,
wo odHa 3 Hux po3susaembcsi Ha aeapax Cabypo i Yaneka, dpyea — Ha
Cabypo i Mak KoHki, mpemsi — Ha cepedosuwax Mak KoHki i Yaneka. lNpu
ubomy, Oea eudineHux i3onamu e3aeani He pocnu Ha azapi Yaneka.
He3saxaro4yu Ha me, wo obpaxyHKU Kinbkocmi epubie sudineHux sk Ha azapi
Uaneka, mak i Ha ecix mpbox cepedosuuwiax, 3b6icarombcs (200 KYO Ha 1 e
3paska), eukopucmaHHs nuwe azapy Yanexka He 00380s159€ susieumMuU criekmp
Mikpomiyemie i gcmaHosumu po0osy HanexHicmb epubie, a makox ouiHumu
6e3neky 60x0nUHO020 06HIXKXA W00 MIKOMOKCUYHOCMI.

KniouoBi cnoBa: 60xosnuHe ob6Hixxs1, BAL, MikpocKoniyHi 2pubu.

KOHTAMUHALMA MYETMHOU OBHOXXKN MUKPOCKOMUYECKUMMU
rPUBAMU
O. A. 3acmynkKa, O. H. 5lky64ak, J1. A. Conodkas, A. E. Fanamiok

AHHOTauusA. M3ydeHue KynbmypasibHbIX MpPU3HaKoe KOs/oHul 2pubos
rnokasasio, Ymo O0OuUH U3 HuX pa3suseaemcsi Ha azap Cabypo u Yaneka,
emopasi — Ha Cabypo u Mak KoHku, mpembsi — Ha cpedax Mak KoHku u
Yaneka. Npu amom, dea eblOefIeHHbIX U30/5ma 800buwe He pocu Ha asape
Uaneka. Hecmompsi Ha mo, Ymo pacyemsl Konudyecmsa 2puboe ebi0eneHHbIX
Kak Ha azape Yaneka, mak u Ha ecex mpex cpedax cosnadarom (200 KOE Ha
1 e obpasuya), ucronb3oeaHue mMOSIbKO azapa Yaneka He no3egosssem
8blsIeUMb criekmp MUKpomMuuyemos u  ycmaHosumeb podosyro
npuHadnexHocms epubos, a makxe oueHums b6e3ornacHocmb n4YenuHol
O06HOXKU M0 MUKOMOKCUYHOCMU.

KnioueBble crnoBa: nyesiuHasi o6HoxkKa, BAL], MUKpockonu4eckue
2pubsbl.
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