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Abstract: During the experimental period of months March, August, November and January of the years 2002 and
2003, the amount and generic composition of microscopic fungi in soybean heve been monitored. Sampling was done
in five takings (25 samples). The aim was to monitor changes in microflora of feedstuff soybean. The highest con-
tamination was detected in the second taking represented by 10? to 10° CFU (colony forming units) of microscopic
fungi per 1 gram, followed by first taking in March (2.67.10° CFU.g™"). From the analyzed samples, 26 species be-
longing to 13 genera of microscopic fungi were isolated and identified. Among the isolated genera, Aspergillus and
Penicillium, belonged to the most dangerous fungi, occuring in 67 - 100 % and 50 - 88 % of the samples tested, re-
spectively. Stored cereals can be seriously damaged by these genera owing to grain moulding as well as by produc-
tion of mycotoxins and allergenes. Species determined as Aspergillus fumigatus, Aspergillus flavus etc. can contami-
nate and impair the feedstuff soybean.

Key words: feedstuff soybean, microscopic fungi, genera identification.

Yem Olarak Kullanilan Soya Fasulyesinin Mikroskobik Funguslarla Kolonizasyonu

Ozet: 2002 ve 2003 yillari Mart, Agustos, Kasim ve Ocak aylarindaki deneysel periyotlar sliresince, soya fasulyesin-
deki mikroskobik funguslarin miktar1 ve genel kompozisyonunu galistik. Ornekleme 5 defa yapilmistir. Deney, yem
olarak kullanilan soya fasulyesinin mikroflorasindaki ~degismelerin = ¢aligilmasini amaclamistir.  En fazla
kontaminasyon, ikinci drneklemede saptanmustir, burada 1 gram igin 10% - 10° CFU mikroskobik fungus saptanmis;
bunu birinci drnekleme takip etmistir; buradaki say1 ise 2.67.10° CFU'dir. Orneklerin analiz edilmesiyle, mikroskobik
funguslarin 13 genusuna ait 26 tiir izole ettik ve teshisini yaptik. izole edilen genuslar arasinda, Aspergillus ve
Penicillium'a ait olan oldukga tehlikeli funguslar vardir; bu funguslar sirastyla % 67 - 100 ve % 50 - 88 oraninda sap-
tanmuslardir. Depodaki tahil iiriinlerine ¢ok zarar veren sdzkonusu genuslar, ciddi zararlara yol agabilir; ¢iinki
daneler iizerindeki kiifler, mikotoksin iirettikleri gibi, allerjen de olabilirler. Aspergillus fumigatus, Aspergillus flavus

v.d. gibi caliymamizda saptanan tiirler, yem amaciyla kullanilan soyay1 kontamine edebilirler.

Anahtar kelimeler : Fungus genuslari, Fungus izolasyonu ve teshisi, Mikroskobik funguslar, Soya fasulyesi yemi.

Introduction

Soybean has been broadly used in human alimen-
tation and feedstuff preparation for livestock. Because
feedstuff in general are excellent substrates enhancing
mould growing, fungi permanently contaminate them.
However, the fungi occurrence is as a sulh not visible,
as feedstuff appearance often remains unchanged.

The colonisation of aerial plant parts by micro-
organisms starts almost as soon as leaves of inflores-
cences are exposed to the air. Bacteria are usually the
first contaminating microorganisms but they are soon
joined by yeast, followed by pathogenic and sapro-
phytic filamentous fungi. Filamentous fungi continue to
develop throughout the plant's growth but especially as

the plant senesces and seed ripens. Harvest profoundly
disturbs the ecosystem and marks the transition from
the extremes of the field environment to the relatively
stable conditions of storage (Lacey, 1989).

The storage temperature, moisture content, pres-
ence of oxygen and gaseous composition are the most
important factors influencing the development of
fungi during storage. Physiological stage of grains or
sensitivity different hybrids to fungi growth are impor-
tant as well (Diekman & Green, 1992; Huis in't Veld,
1996: Pitt & Hocking, 1997; Kubatova, 2000).

The aim of this study was to monitor quantity and
quality of microscopic fungi presence in the analyzed
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samples of soybeans, with focus on generic identifica-
tion of contaminating microscopic fungi.

Material and methods

The analyzed samples of feeding soybean were
taken from agricultural companies in the years 2002
and 2003. The total amount of the tested samples of
feeding soybean was 25 and the tests were carried out
in March, August (two times), November and January
in both years.

For determinations of fungal colony-forming units
(CFU) 20 g samples of ground soybean were soaked
in 180 ml sterile tap-water containing 0.02 % Tween
80 and then 30 min shaked. Dilutions (from 10" to 10°

Results

Table 1. Average numbers of the microscopic fungi (CFU.10%.g"
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%) in sterile tap water with 0.02 % Tween 80 were pre-

pared and 1ml aliquots were inoculated on each of

three plates of Czapek-Dox agar (IMUNA, Sarisské
Michalany) with streptomycin (1 %, to inhibit the bac-
terial growth). Petri dishes were inoculated using the
spread-plate technique and incubated at 25°C. Total
fungal CFU.g"' counts in samples were determined af-
ter 10 days of incubation.

Malt agar and Czapek-Dox agar were used to iso-
late and identify individual genera and species. Incu-
bation was carried out at 25°C for 5-10 days. Moulds
were determined according to Pitt & Hocking (1997)
and Samson et al. (1995). Dry weight was determined
after drying the samples 4 hours at 105 °C.

) of the soybeen on the Czapek-Dox agar

Sampling time Samplings Numbers Statistical dates
March 1 1.33 Average 1.634
2 1.67 St. deviation 0.730534
3 2.67
4 1.83
5 0.67
August 6 0.83 Average 1.368
7 0.17 St. deviation 1.210215
8 2.00
9 347
10 0.67
August 11 0.50 Average 0.334
12 0.50 St. deviation 0.165015
13 0.33
14 0.17
15 0.17
November 16 017 Average 0.3
17 0.50 St. deviation 0.137477
18 0.33
19 0.17
20 0.33
January 21 0.33 Average 0.466
22 0.50 St. deviation 0.142232
23 0.67
24 0.50
25 0.33
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Table 2. Frequency of genera incidence (%) of microscopic
fungi in soybeen
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Table 3. Incidience of species of microscopic fungi isolated
from samples of soybeen

Isolated genera Number of positive Frequency of

of microscopic fungi samples incidence ( %)
Absidia 6 24
Acremonium 1 4
Alternaria 5 20
Aspergillus 16 64
Cladosporium 11 44
Eurotium 8 28
Fusarium 7 32
Mucor 12 48
Mycelia 12 48
Penicillium 23 92
Rhizopus 12 48
Scopulariopsis 13 52
Trichoderma 3 12
Discussion

Soybean extrusions and extracted grits rank among
the most valuable protein feedstuff of vegetal origin.
They have highly valued dietetic characteristics and
are suitable for all kinds of feeding mixtures (Kroulik,
1989). Soybean is used widely and therefore it plays
an important role worldwide. Soybean fat-free flour
and fat flour is used in feeding mixtures for poultry,
pigs and young cattle.

Hygienic safety of foodstuff crucially depends on
contamination by microscopic fungi. Besides direct
losses caused by their growing (scolding), microscopic
fungi also pose risk for human and animal health via
production of allergen and toxin (Krysinska-Traczyk
& Dutkiewicz, 2000).

Chelkowski (1991) established that the amount of
microscopic fungi in fodder is an important indicator
of quality and should not be higher than 1.10° CFU
per kg.

From the samples tested 13 fungal genera were
isolated (Tab. 2). The most frequent isolated genera
were Penicillium, Aspergillus, Scopulariopsis, Mucor,
Rhizopus and Cladosporium. It is necessary 10 point
out that the genera isolated Aspergillus, Penicillium.
Claviceps and Fusarium are considered to be the most
important producers of mycotoxins (Diekman &
Green, 1992).

Feedstuff affected by micromycetes of genera As-
pergillus and Fusarium do not often ditfer from not
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Isolated species of mi- Number of posi- Frequency of inci-

croscopic fungi tive samples dence (%)
Absidia corymbifera 3 12
Absidia sp. 8 12
Acremonium sp. I 4
Alternaria sp. 5 20
Aspergillus candidus 4 16
Aspergillus flavus 4 16
Aspergillus fumigatus 5 20
Aspergillus niger 4 16
Aspergillus ochraceus 2 8
Aspergillus sp. 8 32
Aspergillus sydowii 2 8
Aspergillus versicolor 2 8
Cladosporium sp. 11 44
Eurotium amstelodami 2 8
Eurotium chevalieri 2 8
Eurotium sp. 7 28
Fusarium sp. 7 28
Mucor circinelloides 3 12
Mucor hiemalis 4 16
Mucor racemosus 10 40
Mucor sp. I 4
Mycelia sterilia 12 48
Penicillium sp. 23 92
Rhizopus stolonifer 12 48
g
Trichoderma sp. 3 12

affected ones. Microscopis fungi have become bioin-
dicators of hygienic suitability of feedstuft, feedstuff
and parts of the environment. Attention should be paid
not only to their quantity but also to individual species
presence in feedstuff (Sweeney & Dobson, 1998).

The isolated and identified species of the Aspergil-
lus genus were as follows: A. candidus, A. flavus, A.
fumigatus, A. niger, A. ochraceus, A. sp. (not identi-
fied), A sydowii, A. versicolor (Tab. 3). When evaluat-
ing fungi presence in various substrates, the species
occurrence is as important as their overall quantity.
The occurrence of Aspergillus fumigatus in poultry
feeding mixtures is inadmissible and the occurrence of
Aspergillus flavus is limited (Tancinova et al., 2001).
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Although there is evidence in literature that with a
passage of time the number of Alternaria in soybean
can be reduced to zero after 14 weeks (Jesenska,
1987). We have found that frequency of field fungi
was not influenced by storage time. This holds espe-
cially for Alternaria (Table 2). The frequency of Al-
ternaria occurrence in the soybean samples of all
farms was not influenced by storage time. At harvest
there is a high occurrence of Alternaria in soybean
that can persist during the whole storage if the grain
moisture is lower. However when the grain moisture is
higher the typical storage fungi (Aspergillus, Penicil-
lium) start to grow up and consequently they have an-
tagonistic effect on the vitality of Alternaria and this
fungus soon dies (Wilson et al., 2002). Thus the Alter-
naria occurrence can serve as an indicator of recently
harvested soybean or good storage conditions (Chris-
tensen, 1987).
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