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Pleurotus spp. is in the top three of the most widely grown mushrooms in the world production. It is known that mushrooms are
able to accumulate most of the substances found in the culture medium very well. Selenium is a significant antioxidant and plays
a very important role in the prevention of various types of diseases. This paper points to the possibility of enriching the culture
medium of Pleurotus ostreatus (Jacq.) P. Kumm. with inorganic selenium. The aim is to obtain a biologically active food applicable
to wide population nutrition. Using such foods as nutraceuticals can make a significant contribution to the positive influence of

human health.
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Selenium (Se) is an essential element with antioxidant effects.
It is an important component of several major metabolic
reactions, including synthesis of thyroid hormones, antioxidant
defense systems and immune functions (Kohrle and Gartner,
2009; Gandhi et al, 2013). The essentiality of selenium was
demonstrated in 1957 (Heged(s et al, 2006; HegedUs et
al, 2007). In 1976, the necessity of selenium for humans
was proven, despite the fact that its negative effects were
highlighted previously (Hegedus et al., 2008; Jakabové et
al., 2008; Jakabova et al., 2009). Selenium is effective at low
concentrations in heavy metal poisoning such as mercury
and arsenic (Ralston and Raymond, 2010). The World
Health Organization’s report recommends taking 55-65 ug
selenium per day. This dose is necessary to ensure the
optimal functioning of the adult human organism. The upper
limit of the daily dose for adults is 400 ng (FAO/WHO, 2002).
Mushrooms as a part of food can have antioxidant effects
related to the selenium and phenolic compounds content
(Werner and Beelman, 2002; Beelman and Royse, 2006; Wong
and Chye, 2009). Cultivation of saprophytic fungion substrates
rich in selenium may be an effective means of producing food
with built-in selenium. Selenium plays an important rolein the
functioning of the catalytic center of several selenoproteins
(Rayman, 2000). It is the only trace element identified in the
genetic code as selenocysteine (Sec), which was recognized
as the 21" amino acid (Rayman, 2002).

Oyster mushroom occurs mainly in European forests,
where it is completely autochthonous. Production period
is from the end of summer, through autumn till winter.
These edible fungi can sometimes be found through to

cold months of January and February. Oyster mushroom
is a pleasant, slightly spicy mushroom (O'Reilly, 2011).
Oyster mushroom was first scientifically described in
1775 by the Dutch naturalist Nikolaus Joseph Freiherr von
Jacquin (1727-1817), under the name Agaricus ostreatus. It
is a fungus with variable size, shape and colour. There are
a lot of strains in the world; therefore, the identification of
this species is relatively difficult. In practice, there are most
common cross-species and bred strains of native species,
which differ from wild strains mainly in the growth rate
of fruiting bodies, yields, and other specific properties.
For successful mass production, it is essential for a farmer
himself/herself to realize that oyster mushroom grows in
situ on wood, above ground, in damp and light conditions,
predominantly in deciduous forests (Kurtzman, 2014).

Biological material

Oyster mushroom strain KRYOS B was provided from the
Department of Horticulture, Faculty of Agrobiology, Food
and Natural Resources, Czech University of Life Sciences in
Prague. Nowadays, this model strain is commonly used in
mass production.

Selection of selenium concentration levels

Concentrations of selenium were derived from the results of
the research tasks, which were solved at the Department of
Vegetables Production of the Horticulture and Landscape

Contact address:

Ing. Marcel Golian, PhD., Slovak University of Agriculture, Faculty of Horticulture and Landscape
Engineering, Department of Vegetable Production, Tr. Andreja Hlinku 2, 949 76 Nitra, Slovak Republic,

tel.: +421 37 641 43 22, e-mail: marcel.golian1@gmail.com


mailto:marcel.golian1%40gmail.com?subject=

Engineering Faculty of the Slovak University of Agriculture
in Nitra. The required dose of sodium selenate for the
preparation of the fortification solutions with 0.5 mg.dm™Se,
1.0 mg.dm Se and 2.0 mg.dm™ Se was calculated. Growth
of oyster mushroom at selected selenium concentrations
was verified in partial experiments on agar nutrient medium
before the main experiment was established. The ability of
radial growth of mycelium was evaluated optically.

Establishment of experiments to produce oyster
mushroom fruiting bodies

Mushroom production was based on controlled cultivation
conditions in the premises of The AgroBioTech Research
Centre, in the Laboratory of Explant Cultures headed by
Ing. Filov4, PhD., in two cultivation periods. In accordance
with existing knowledge, the production of mushrooms
proceeded in the following phases:
- inoculum preparation,
- preparation of the substrate pasteurization, 48 hours
at 25 °C, then 24 hours at 60 °C),
- inoculation by inoculum and incubation (mycelium
substrate growth) at 25 °C about 2 weeks,
— initiation of the fruiting bodies at 11 °C for one day,
— fructification (12 hours, 16 °C in dark and 12 hours,
16 °C under light).

During all phases there was ensured optimal cleanliness
of production premises, tools and equipment, personal
hygiene, optimal relative air humidity and CO, content.
The experiment consisted of 4 variants, each variant had
10 repetitions. The whole experiment was carried out in two
cultivation periods in the following terms:

1. First cultivation period - from 4 April 2016 to
26 May 2016.

2. Second cultivation period - from 9 June 2016 to
27 July 2016

Created variants of experiments:
Preparation of all substrates consisted of wetting of dry
straw pellets in water in a weight ratio of 1: 2.6.

C-  control - 0.0 mg.dm™ Se.

X - with addition of 0.5 mg.dm? Se in the form of
sodium selenate aqueous solution.

Y - with addition of 1.0 mg.dm? Se in the form of
sodium selenate aqueous solution.

Z - with addition of 2.0 mg.dm? Se in the form of

sodium selenate aqueous solution.
The ratios of the components in the growing substrates
are given in Table 1.

Growing of fruiting bodies: The first cycle conditions:
duration 12 hours, temperature 16 °C, relative air humidity
90%, dark, intense ventilation. The second cycle conditions:
duration 12 hours, temperature 16 °C, relative air humidity
90%, light, intense ventilation.

Determination of selenium content

The homogenate of the lyophilized samples of fruiting
bodies was mineralized in a “CEM Mars X" (microwave
digestion oven). The total selenium content was determined
by electrothermal atomisation (ET-AAS) with Zeeman
correction on SpectrAA240FS (Varian, Mulgrave Virginia,
Australia). Assay conditions: Selenium cathode lamp -
current on the lamp 10 mA, wavelength 196 nm, slot width
1.0 nm. The atomizing medium was a graphite cuvette
heated to 2,600 °C. The volume of the sample was 10 pl.
The palladium modifier Pb(NO,), with a concentration of
0.1 mol.dm™was used and 1% ascorbic acid. The results were
evaluated by the calibration curve method. CertiPur stock
calibration solutions (Merck, Germany) had been prepared
in advance with well-known concentrations of the heavy
metals to be monitored. The final values of the measured
parameters were subsequently obtained by software
translating the calibration curve with the absorbance of the
monitored analyte in the sample.

Statistical processing methods

Statgraphics Centurion XVII - multifactor analysis of variance
(MANOVA, LSD test).

Based on the experiments solved in collaboration with
Ing. Jablonsky from the Czech University of Life Sciences
in Prague, we used a substrate consisting of a pelletized
wheat straw, which is used as a litter for horses in practice.
This substrate has a satisfactory quality and is easy to
manipulate. The straw is pressed into the pellets without the
addition of any binding agents. Selection of the substrate
corresponds with authors such as Choi (2004), Lin (2004),
Poppe (2004), Mandeel (2005), Yildiz et al. (2006) and others,
who claim that wheat, barley straw and other lignocellulosic
materials are ideal substrates for intensive production of
oyster mushrooms.

Table 1 Ratio of components in the substrate for one growing container
Variant Dry pellets : water: | Weight of substrate | Weight of dry pellets Water volume Weight of inoculum
inoculum in kg in kg indm? inkg
C 1:2.6:0.189 2 0.52 1.37 0.1
X 1:2.6:0.189 2 0.52 1.37 0.1
Y 1:2.6:0.189 2 0.52 1.37 0.1
y4 1:2.6:0.189 2 0.52 1.37 0.1

Source: author

Explanatory notes: C - 0.0 mg.dm? Se; X - 0.5 mg.dm™ Se; Y - 1.0 mg.dm™ Se; Z - 2.0 mg.dm™ Se




Quantitative evaluation of fruiting
bodies production

In the experiment there was evaluated the first flush of
oyster mushroom on experimental substrates. These
results were statistically processed, but did not reflect the
total production potential of these substrates. The first
harvests of the first flush of the first cultivation period were
carried out 7 days after the start of the breeding phase, on
four substrates of the variant Z (2.0 mg.dm™ Se) and one
substrate variant Y (1.0 mg.dm™ Se). The last harvests of
the first flush were carried out 14 days after the start of the
breeding phase on the control variant C.

This phenomenon indirectly correlates with the findings
of authors Upadhyay and Hofrichter (1993), Magae (1999),
Sugimoto et al. (2001), Domondon et al. (2004), Berne et
al. (2007), who worked on accelerating the formation of
fruiting bodies germs and the subsequent fructification of
substrates. The principle of accelerating fertility is based
on the induction of a variety of stress types, which induce
the mushroom to rapidly create a new population. It results
from this, that by adding sodium selenate into the substrate,
the fertility of the substrates may be accelerated, which
agrees with the above-mentioned authors. After the first
flush of the first cultivation period, substrates were removed
from the cultivation boxes and moved to the botanical
garden of the Department of Vegetables Production HLEF
Horticulture and Landscape Engineering Faculty due to the
time consuming of the experiment. The discarded substrates
were regularly irrigated with a large dose of water, and the
potential of the second and the third flush was monitored.
It has been found that substrates are able to breed in other
flushes. Parallel to the transfer of the first cultivation period
substrates from the cultivation boxes, a second cultivation
period was established.

In Table 2, we report the results fertility of substrates in
terms of yields in the first flush per cultivation period and
average for both cultivation periods.

In the first cultivation period of the experiment, it was
statistically confirmed that in the control variant without
selenium application the lowest average yield per substrate
marked 217.46 g. The highest average yield of the first
production period reached substrates in the variant Y with
1.0 mg.dm? Se, i.e. 261.44 g. In the second cultivation
period, the highest yield was in the control variant C, i.e.
367.09 g of fresh fruiting bodies per substrate. The lowest

yield was determined in the variant X with 0.5 mg.dm? Se
(281.66 g). No statistically significant differences on average
were found between the variants in both cultivation
periods, the lowest yields were determined in the variant
X with 0.5 mg.dm™ Se (268.72 g) and the highest in the
control variant C (292.28 g). If we consider the average yields
without selenium application as 100% then the average
yields in the variant X are lower by 16.33%, in the variant Y
are lower by 3.24% and the yields in the variant Z are lower
by 2.2%. On the basis of the above, we note that fortification
with selenium does not have a significant effect on the
height of the yield of fresh fruiting bodies in the first flush.
For further research, it is advisable to verify the production
potential of selenium enriched substrates under conditions
of intensive production of edible mushrooms. Adebayoa et
al. (2017) examined the flushes of the genus Pleurotus. In
the case of Pleurotus ostreatus they found that the first flush
represented 32.97% (121 g), the second 38.15% (140 g) and
the third 28.88% (106 g) of the total yield 367 g. It is possible
to assume that about 1/3 of the production potential
was used in our conditions. In the next experiment, the
production potential of the second and third flush should
be evaluated.

Selenium content in the oyster mushroom
fruiting bodies

The results of our experiments show that oyster mushroom
is able to cumulate the inorganic form of sodium selenate,
which was applied into the substrate in the form of
a fortification solution. While lyophilized fruiting bodies in
the control variant C in the first production period contained
0.116 pug.g™” Se, in the variant Z fruiting bodies accumulated
699% more, i.e. 0.927 pg.g”’ Se. In each production period
there was statistically confirmed the increasing accumulation
of selenium in all variants, which was due to a higher
concentration of fortification solution. The control variant C
in the second production period contained 0.073 ng.g” Se,
the variant Z accumulated 986% more Se (0.739 pg.g™ Se).
Similarly, on average, for both cultivation periods, the ability
to accumulate selenium was statistically confirmed. We show
in the Table 3 the average selenium content determined in
lyophilized fruiting bodies of oyster mushroom in the first
and the second production period.

The potential creation of a functional food by
incorporating an inorganic selenium salt was described
in 2008 by Falandysz. Our results are consistent with the

Table 2 Average yields of fresh fruiting bodies in the first flush ing
Pleurotus ostreatus KRYOS B
Variant 1. cultivation period 2. cultivation period average
C 217.46 £37.48a 367.09 £46.36C 292.28 £105.80a
X 255.78 +43.84b 281.66 £54.42a 268.72 £18.30a
Y 261.44 £31.05b 304.19 £22.14ab 282.82 +30.22a
z 240.83 +25.66ab 330.85 +41.01bc 285.84 £63.64a

Source: author
P <0.05 by LSD ANOVA

Explanatory notes: C — 0.0 mg.dm? Se; X - 0.5 mg.dm™ Se; Y — 1.0 mg.dm™ Se; Z - 2.0 mg.dm™ Se according to Means and 95.0.

Percent LDS Test. The values in the columns with different letters are significantly different from each other




Table 3 Average selenium content in lyophilized fruiting bodies in pig.g™
Pleurotus ostreatus KRYOS B
Variant 1% cultivation period 2" cultivation period average
C 0.116 £0.041a 0.073 +0.006a 0.094 +0.036a
X 0.437 £0.069b 0.198 +£0.030b 0.318 £0.132b
Y 0.443 +£0.069b 0.536 +0.096¢ 0.489 +£0.094c
z 0.927 +0.185c¢ 0.658 +0.108d 0.793 +0.202d

Source: author

Explanatory notes: C — 0.0 mg.dm™ Se; X - 0.5 mg.dm™ Se; Y — 1.0 mg.dm™ Se; Z - 2.0 mg.dm™ Se according to Means and 95.0.
Percent LDS Test. The values in the columns with different letters are significantly different from each other

findings of the author. The ability of oyster mushroom to
cumulate selenium was statistically demonstrated in both
cultivation periods under model conditions. Falandysz
(2008) reports that the concentration of selenium in fruiting
bodies of frequently consumed edible mushrooms ranges
from <1-20 pg Se.g™ dry weight of fruiting bodies. However,
this claim is inconsistent with our findings. The reality can
be explained by the diverse chemical composition of the
growing substrates. When cultivating mushrooms on crop
residues from agricultural production from geographic
locations with selenium contaminated soils, its built-up
content is significantly higher in these substrates and
hence also in mushrooms. The good availability of the thus
incorporated selenium has been confirmed by Da Silva et al.
(2012) and Rayman et al. (2007).

Bhatia et al. (2013) found that the content of selenium
in saprophytic mushrooms grown on commonly available
wheat straw with moderately low selenium content
(according to Oldfield, 1999; Spadoni et al., 2007) is at the level
of wild mushrooms, i.e. 0.12-3.4 ug Se.g™' weight of the dried
mushrooms Pleurotus ostreatus. The claim is consistent with
our results. According to Kalac (2009) and Falandysz (2008),
this value is similar to the selenium content of the commonly
sold button mushrooms. Likewise, Da Silva et al. (2012),
Estrada et al. (2009) and Wang et al. (2005) in their papers
reported that mushrooms of the genus Pleurotus are able to
accumulate selenium well. We fully agree with the statements,
and the fact is confirmed in our model experiment.

Cubadda et al. (2010) investigated the ability of edible
mushroom Pleurotus florida to cumulate selenium. They
found that this mushroom is able to quickly mobilize and
accumulate selenium from the substrate. Fruiting bodies
yielded in the control variant without enrichment with
selenium contained 0.17 ug Se.g™ in the dry mass, while the
fruiting bodies growing on the substrate enriched with large
amount of inorganic selenium contained 800 times more Se
(141 ug Se.g™) in a sample of dried mushrooms. The authors
do not detail the concentration level of the used fortification
solutions, but their findings correspond to the conclusions
of our work.

Gaseckaa et al. (2015) reported that the concentration of
selenium in the control samples of oyster mushroom fruiting
bodies (without added selenium) was 2.54 +0.22 g Se.g”'
dry weight in their experiment. This assertion is inconsistent
with our results, because the samples presented in the
control variant of our experiment contain 2 602% less
selenium (0.094 g Se.g™) in the dry matter. This feature is
probably caused by the diversity of the growing substrates,

i.e. by growing on the substrates rich in selenium. The
authors note that the next addition of selenium into the
substrate led to an increase its accumulation in fruiting
bodies. It follows that by increasing the selenium content in
the substrate, the ability of its accumulation with an edible
fungi increase. However, it should be pointed out that the
accumulation potential can vary greatly between species
and strains of mushrooms.

Conclusion

In this work there was verified the possibility of fortification
of the world’s third most-cultivated fungus with selenium,
which is an essential element in small quantities. In the first
step, an optimal lignocelluloses substrate for the production
of oyster mushroom was chosen, which is suitable for easy
handling, is well-storable and has a high sorption capacity.
In the second step there was verified the ability of oyster
mushroom to colonize the agar nutrient media at selected
selenium concentration levels. It was confirmed that none
of the selected solution concentrations was lethal to
oyster mushrooms. The main experiment showed that the
fortification of the cultivation substrate of oyster mushroom
in the first flush had no negative effect on yields of the
fresh fruiting bodies. On the contrary, it was found that
fortified substrates initiated fruiting bodies production, thus
shortening the time required for growing. Final analyzes
confirmed that oyster mushroom has a high potential for
selenium accumulation. It can therefore serve as a tasty,
biologically active foodstuff with a positive effect on human
health of wide population.

Acknowledgement
The work was supported by VEGA project No. 1/0087/17.

ADEBAYOA, E.A. - OLOKEA, J.K., - AZEEZA, M.A., - OMOMOWOA, |.0.
2017. Assessment of the genetic diversity among ten genotypes
of Pleurotus (oyster mushroom) using nutrient and mineral
compositions. In Scientia Horticulturae, vol. 166, 2017, pp. 59-64.
http://dx.doi.org/10.1016/j.scienta.2013.12.010

BEELMAN, R.B.— ROYSE, D.J. 2006. Selenium enrichment of Pleurotus
cornucopiae (Paulet) Rouant and Grifola frondosa (Dicks: Fr.) S.F. gray
mushrooms. In Int J Med Mushr, vol. 8, 2006, pp. 1-8.

BERNE, S. - POHLEVEN, J. - VIDIC, I. — REBOLJ, K. - POHLEVEN,
F. - TURK, T. - MACEK, P. - SONNENBERG, A. - SEPCIC, K. 2007.
Ostreolysin enhances fruiting initiation in the oyster mushroom
(Pleurotus ostreatus). In Mycological Research, vol. 111, 2007, pp.
1431-1436.



http://dx.doi.org/10.1016/j.scienta.2013.12.010

BHATIA, P. - AURELI, F. - D’AMATO, M. — PRAKASH, R. - CAMEOTRA,
S.S.—-NAGARAJA, T.P.- CUBADDA, F. 2013. Selenium bioaccessibility
and speciation in biofortified Pleurotus mushrooms grown
on selenium-rich agricultural residues. In Food Chemistry,
vol. 140, 2013, no. 1-2, pp. 225-30. http://doi.org/10.1016/j.
foodchem.2013.02.054

CUBADDA, F. — AURELI, F. - CIARDULLO, S. - D’AMATO, M. - RAGGI,
A. - ACHARYA, R. 2010. Changes in selenium speciation associated
with increasing tissue concentrations of selenium in wheat grain.
In Journal of Agricultural and Food Chemistry, vol. 58, 2010, no. 4,
pp. 2295-2301.

DA SILVA, M.C.S. - NAOZUKA, J. - DA LUZ, J.M.R. - DE ASSUNCAO,
L.S.— OLIVEIRA, PV. - VANETTI, M.C.D. 2012. Enrichment of Pleurotus
ostreatus mushrooms with selenium in coffee husks. In Food
Chemistry, vol. 131, 2012, no. 2, pp. 558-563.

DOMONDON, D.L. - HE, W. - DE KIMPE, N. - HOFTE, M. - POPPE,
J. 2004. b-Adenosine, a bioactive compound in grass chaff
stimulating mushroom production. In Phytochemistry, vol. 65,
2004, pp. 181-187.

ESTRADA, A.E.R.- LEE, H.J. - BEELMAN, R.B.—- JIMENEZ-GASCO, M.D. -
ROYSE, D.J. 2009. Enhancement of the antioxidants ergothioneine
and selenium in Pleurotus eryngii var. eryngii basidiomata through
cultural practices. In World Journal of Microbiology & Biotechnology,
vol. 25,2009, no. 9, pp. 1597-1607.

FALANDYSZ, J. 2008. Selenium in edible mushrooms. In Journal
of Environmental Science and Health Part C-Environmental
Carcinogenesis & Ecotoxicology Reviews, vol. 26, 2008, no. 3, pp.
256-299.

FAO/WHO. 2002. Human vitamin and mineral requirements. Report
of a joint FAO/WHO consultation, Bangkok, Thailand. Food and
Agriculture Organization of the United Nations (FAO).

GANDHI, U.H.- NAGARAJA, T.P.- PRABHU, S.K. 2013. Selenoproteins
and their role in oxidative stress and inflammation. In Curr Chem
Biol., vol. 7, 2013, pp. 65-73.

GASECKAA, M. - MLECZEK, M. — SIWULSKIB, M. — NIEDZIELSKIC,
P. - KOZAKC, L. 2015. The effect of selenium on phenolics and
flavonoids in selected edible white rot fungi. In LWT - Food Science
and Technology, vol. 63, 2015, no. 1, pp. 726-731.

HEGEDUS, O. - HEGEDUSOVA, A. - JOMOVA, K. - VARGOVA, A. -
SIMKOVA, S. 2006. Problematika obsahu a zachovania selénu pri
pestovani kultarnych rastlin. In Chemické listy, vol. 100, 2006, pp.
731-732.1SSN 0009-2770.

HEGEDUS, O. - HEGEDUSOVA, A. - SIMKOVA, S. 2007. Selén ako
biogénny prvok. Nitra : UKF, 2007, 76 p. ISBN 978-80-8094-168-0.
HEGEDUS, O. - HEGEDUSOVA, A. - SIMKOVA, S. - PAVLIK, V. -
JOMOVA, K. 2008. Evaluation of the ET-AAS and HG-AAS methods
of selenium determination in vegetables. In J. Biochem. Biophys.
Methods, vol. 70, 2008, pp. 1287-1291. ISSN 0165-022X.

CHOI, Z.W. 2004. Shelf cultivation of oyster mushroom. Oyster
mushroom cultivation. In Mushroom Grower’s Handbook 1, 2004,
pp. 192-196.

JAKABOVA, S. - HEGEDUS, O. - HEGEDUSOVA, A. 2009. Effect of
agronomic biofortification on selenium content in Pisum sativum
L. In Acta fytotechnica et zootechnica, vol. 12, 2009, pp. 246-253.
ISSN1335-258X.

JAKABOVA, S. — HEGEDUS, O. - HEGEDUSOVA, A. - VARGOVA,
A. 2008. Biofortifikacia hrachu zahradného selénom. In Chemické
listy, vol. 102, 2008, 753 p. ISSN 0009-2770.

KALAC, P. 2009. Chemical composition and nutritional value of
European species of wild growing mushrooms: A review. In Food
Chemistry, vol. 113, 2009, no. 1, pp. 9-16.

KOHRLE, J. — GARTNER, J. 2009. Selenium and thyroid. In Best Pract
Res Clin Endocrinol, 2009, pp. 815-827.

KURTZMAN, R. 2014. El Porque y el como en el cultivo del
hongo ostra: una Perspectiva Mundial, [online] 2014, Hacia

un desarrollo sostenible del sistema de produccion: Avances
y perspectivas en el Siglo, [cit. 10.1.2018]. Dostupné na
internete: http://www.cabdirect.org/abstracts/20113162462.
html;jsessionid=BCD1FB845EC9AF78A3334D59DC34C38D. ISBN
970-9752-01-4.

LIN, Z. 2004. Grass (Juncao). Oyster mushroom cultivation. In
Mushroom Grower’s Handbook 1, 2004, pp. 192-196.

MAGAE, Y. 1999. Saponin stimulates fruiting of the edible
Basidiomycete Pleurotus ostreatus. In Bioscience, Biotechnology
and Biochemistry, vol. 63, 1999, pp. 1840-1842.

MANDEEL, Q. 2005. Cultivation of oyster mushrooms (Pleurotus spp.)
on various lignocellulosic wastes. In World J. Microbiol. Biotechnol.,
vol. 21, 2005, pp. 601-607.

OLDFIELD, J.E. 1999. Selenium world atlas. Selenium-Tellurium
Development Association.

OO0l, V.E.C. 1996. Hepatoprotective effect of some edible
mushrooms. In Phytotherapy Res., vol. 10, 1996, pp. 536-538.
O'REILLY, P. 2011. Fascinated by Fungi, Fist Nature. [online] 2011.
[cit. 10.1.2018]. Dostupné na internete: http://www first-nature.
com/fungi/pleurotus-ostreatus.php

POPPE, J. 2004. Agricultural Wastes As Substrates for Oyster
Mushroom. In Mushroom Growers' Handbook, 2004, 11 p.
RALSTON, N.V. - RAYMOND, L.J. 2010. Dietary selenium’s protective
effects against methylmercury toxicity. In Toxicology, vol. 278,2010,
pp. 112-123.

RAYMAN, M.P. 2000. The importance of selenium to human health.
In Lancet, vol. 356, 2000, no. 9225, pp. 233-241.

RAYMAN, M.P. 2002. The argument for increasing selenium intake. In
Proceedings of the Nutrition Society, vol. 61,2002, no. 2, pp. 203-215.
RAYMAN, M.P. - ANGUS, F. - GOENAGA-INFANTE, H. 2007.
Bioavailability and speciation of selenium from selenium - enriched
mushrooms. In Proceedings of the Nutrition Society, vol. 66, 2007,
55p.

SPADONI, M. - VOLTAGGIO, M. — CARCEA, M. — CONI, E. - RAGGI,
A. - CUBADDA, F. 2007. Bioaccessible selenium in Italian
agricultural soils: Comparison of the biogeochemical approach
with a regression model based on geochemical and pedoclimatic
variables. In Science of the Total Environment, vol. 376, 2007, no.
1-3, pp. 160-177.

SUGIMOTO, H.H. — BARBOSA, A.M. - DEKKER, R.FK. - CASTRO-
GOMEZ, R.J. 2001. Veratryl alcohol stimulates fruiting body
formation in the oyster mushroom, Pleurotus ostreatus. In FEMS
Microbiology Letters, vol. 194, 2001, pp. 235-238.

UPADHYAY, R.C. - HOFRICHTER, M. 1993. Effect of phenol on the
mycelial growth and fructification in some of basidiomycetous
fungi. In Journal of Basic Microbiology, vol. 33, 1993, pp. 343-347.
WANG, J.C. - HU, S.H. - LIANG, Z.C - YEH, C.Y. 2005. Optimization
for the production of water-soluble polysaccharide from Pleurotus
citrinopileatus in submerged culture and its antitumor effect. In
Appl. Microbiol. Biotechnol., vol. 67, 2005, pp. 759-766.

WERNER, A.R. — BEELMAN, R.B. 2002. Growing high-selenium
edible and medicinal button mushrooms (Agaricus bisporus (J.Lge)
Imbach) as ingredients for functional foods or dietary supplements.
In Int J Med Mushroom:s., vol. 4, 2002, pp. 167-171.

WONG, J.Y. — CHYE, EY. 2009. Antioxidant properties of selected
tropical wild edible mushrooms. In J Food Comp Anal., vol. 22,2009,
pp. 269-277.

YILDIZ, S. - GEZER, E.D. - YILDIZ, U.C. - TEMIZ, A. - DIZMAN, E.
2006. Effects of different substrate combinations on mycelial
growth of Pleurotus ostreatus. Proceedings of the Fifth International
Conference on Mushroom Biology and Mushroom Products,

Shanghai, PR China, 2006, 551 p.
a1


http://doi.org/10.1016/j.foodchem.2013.02.054
http://doi.org/10.1016/j.foodchem.2013.02.054
http://www.cabdirect.org/abstracts/20113162462.html;jsessionid=BCD1FB845EC9AF78A3334D59DC34C38D
http://www.cabdirect.org/abstracts/20113162462.html;jsessionid=BCD1FB845EC9AF78A3334D59DC34C38D
http://www.first-nature.com/fungi/pleurotus-ostreatus.php
http://www.first-nature.com/fungi/pleurotus-ostreatus.php

