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Abstract: Boletus includes in its composition natural and technogenic ra-
dioactive elements such as potassium - 40, carbon - 14, rubidium - 87 ura-
nium - 238, thorium - 232, radium - 226, as well as anthropogenic radioactive 
substances: iodine - 131, cesium - 137, strontium - 90. Therefore, these fungi 
can be used as bio-indicators for the presence of radioactive substances in 
the wild species, the identification of areas with a higher content in the soils 
of natural radioactive substances, examination areas around uranium mines, 
and also in case of transboundary transport of anthropogenic radioactive sub-
stances as a result of accidents in nuclear power plants - Chernobyl - 1986 
Fukushima - 2011 Zaporozhian NPP - 2014 and others. 
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1. INTRODUCTION 

In Bulgarian woods, different types of mushrooms are widely spread. Of 
these, most common are Boletus edulis, which is known as "sword 
mushroom" and "samunka." Hood young mushroom is roundshaped, 
reaching a diameter of 5 to 30 cm 

 

Fig. 1. Boletus edulis 
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The color of the cap is white to brown, and its surface is dry and relatively 
smooth. In Southwestern Bulgaria this fungus is spread mainly in the Western 
Rhodopes and northeastern parts of the Pirin Mountains. 

Boletus edulis has economic importance - it is exported to various 
countries in Europe and the US. This mushroom is very good substance of 
food for people, but also used in the pharmaceutical industry as an ingredient 
in medicines. Boletus edulis is a plant species, which is largely absorbed and 
includes in its composition natural radioactive elements such as potassium - 
40, carbon - 14, rubidium - 87 uranium - 238, thorium - 232, radium - 226, as 
well as technogenic radioactive substances such as iodine - 131, cesium - 
137, strontium – 90. Therefore, these fungi can be used as bio-indicators of 
the presence of radioactive substances in wild plant species, identification of 
areas with high content in the soils of natural radioactive substances, study 
areas surrounding uranium mining, and also in cases of transboundary 
technogenic radioactive substances as a result of accidents in nuclear power 
plants - Chernobyl - 1986 Fukushima - 2011 Zaporozhian NPP - 2014 and 
others. Radioactive substances entering the food in the human body are 
drawn in the gastrointestinal tract, as some of them enter the blood mainly 
from small intestinal, and other portions are being  removed from the body by 
excrement. The magnitude of the absorption of radioactive substances mainly 
depends on the following factors: physico-chemical properties of radioactive 
elements, the physiological condition of the digestive system and the type 
and composition of food products. Out of these factors, determining the 
magnitude and rate of absorption of radioactive substances have 
fundamental importance the physicochemical condition elements. So almost 
completely (90-100%) are absorbed radioactive isotopes such as iodine - 
131, cesium - 137, sodium - 22, potassium - 40, rubidium - 87. Considerably 
less  drawn (50%)are radioactive isotopes, which form sparingly soluble 
phosphates such as strontium - 90, and the rare substances. Physiological 
condition of the digestive system affect the absorption of radioactive material 
by means of changes in the speed of passage. The longer time they remain 
and pass the radioactive substances contained in the food in the 
gastrointestinal tract, the greater is the level of exposure of the gastric and 
intestinal mucosa. 

2. FILE SAVING 

Porcini are among the tastiest of wild mushrooms. They contain about 
35% complete protein, vitamins of the B - group, vitamin C, vitamin E, vitamin 
D, carbohydrates, fat, water, a variety of micro and macronutrients. These 
mushrooms contain no cholesterol, making them extremely an valuable food 
product. Depending on the weather conditions, porcini are collected mainly 
during the months of July to November. 
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This study was carried out in order to ascertain whether Boletus edulis, 
which is one of the most common and wide spread mushroom growing wild 
in the woodlands of southwestern Bulgaria stations, accumulate natural and 
technogenic radioactive substances in higher concentrations in consumption 
can cause dangerous doses of internal exposure of the human body. The 
methodology of the study of fungi is as follows: fresh mushrooms clean with 
a soft brush, cut into thin strips and then dried in an oven. Then dried 
mushrooms are crushed and are prepared with thick reference preparations 
for radiometric analysis. The sample was placed in a lead protective chamber 
in which the mounting-pyran scintillation detector and analyzed by a 
spectrometer 20 050. 

 

Fig. 2. spectrometer radiometric analyzes 20,050 

Ordinary porcini mushrooms were collected in the following areas of 
southwestern Bulgaria: Mountain Yakoruda, mountainous area of Belica, the 
area of "Predela", near Eleshnitsa and near Kremen. After conducting 
radiometric analyzes of different department samples of mushrooms were 
received following summary results: 

Tab. 1: Activity of the samples tested 

Sample of number Area of take sample Activity of the  
sample Bq/kg 

Sample № 1 Mountain area of Yakoruda 550 
Sample № 2 Mountain area of Belica 465 
Sample № 3 Mountain area of “Limit” 490 
Sample № 4 Mountain area of Eleshnitsa 593 
Sample № 5 Mountain area of Kremen 581 
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3. CONCLUSIONS 

1. The tested samples of Boletus edulis do not show displayed the pres-
ence of radioactivity above the limit values (for iso-melt cesium - 600 Bq / kg). 

2. According to collectors of mushrooms, in some periods and regions 
were present in edible boletus mushrooms counterparts - Devil sponge, which 
is highly poisonous and breaking the cap of the mushroom does not appear 
blue-greenish color, which is a visual sign dis-evident from Boletus edulis. 
This led some researchers to suggest that due to the adsorption of radioactive 
substances from these mushrooms have caused transformations, mainly 
showing mutations. 

3. In human poisoning from such counterparts of mushrooms should im-
mediately take the following actions: 

- Induce vomiting in order to reduce the concentration of toxic substances 
in the stomach. 

- Perform gastric lavage with 2-3 liters of water. 
- Absorption of active (medical) carbon for the decreasing of the level of 

poisoning substances from the stomach lining. 
- Accepting laxatives such as Epsom salts, castor oil and other intestinal 

cleanser. 
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