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Exopolysaccharides (EPS) and internal (intracellular) polysaccharides (IPS) obtained from the Pleurotus ostreatus M2191 and
PBS281009 cultivated using the batch system revealed an average of between 0.1–2 (EPS) and 0.07–1.5 g/L/day (IPS). The
carbohydrate analysis revealed that the polysaccharides comprised 87–89% EPS and 68–74% IPS. The investigation of antioxidant
activity in vitro revealed a good antioxidant potential, particularly for the IPS and EPS isolated from PBS281009, as proved by the
EC50 value for DPPH, ABTS scavenging activity, reducing power, and iron chelating activity.

1. Introduction

P. ostreatus is an edible mushroom commonly occurring all
over Europe. Currently, it is being cultivated as food on an
industrial level. Oyster mushroom (P. ostreatus) is currently
gaining popularity over the other edible mushrooms that
grow in spontaneous flora, like penny bun (Boletus edulis).
This is because it has the great advantage that it cannot be
mistaken for any poisonous variety of mushroom. Oyster
mushrooms are rich in vitamins, amino acids, and minerals,
besides being significantly involved in human detoxification
processes. Recent research has revealed the important role
they play in reducing blood cholesterol [1]. The lovastatin,
which is present in large amounts, is assumed to play an
appreciable part in controlling hypercholesterolemia [2].
Interestingly, significant amounts of gallic acid, flavonoids,
chlorogenic acid, lycopene, and β-carotene have been identi-
fied [3].

P. ostreatus is a low-energy food, high in fiber, but low in
lipids. The mycelium contains anticarcinogenic components.
Thus, the Pleurotus species are often used for their nutritional
value and medicinal properties. Such effects are also possible
because of the presence of biologically active compounds
with therapeutic activity isolated from the mycelium [4, 5].

The polysaccharides found in mushrooms belonging
to the genus Pleurotus have revealed important biological
activities. Production of the mycelium biomass and polysac-
charides (exopolysaccharides and internal polysaccharides)
by P. ostreatus, in submerged culture, depends on the strains
used, growth parameters, growth rhythm, as well as their
nutritional requirements. Generally, research is focused on
optimizing the culture medium in bioreactor cultivation, to
maximize the productivity of the mycelium and production
of polysaccharide [6]. The present investigation was aimed
at revealing the mycelium production, in batch system, from
P. ostreatus M2191 and PBS281009. The tests included the
isolation and characterization of the exopolysaccharides and
internal polysaccharides, as well as evaluation of the in vitro
antioxidant activities.

2. Materials and Methods

2.1. Chemicals. All chemicals and reagents were purchased
from Sigma Aldrich GmbH (Sternheim, Germany). All other
unlabelled chemicals and reagents were of analytical grade.

2.2. Microorganism and Media. Mushrooms belonging to
P. ostreatus M2191 were purchased from Mycelia-Belgia,
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while those of PBS281009 were isolated from the Baneasa
forest, Romania. This was authenticated by Dr. D. Pelinescu,
Faculty of Biology, University of Bucharest, Romania. The
mycelia were maintained on the medium of potato dextrose
agar (PDA) at 4◦C. The microorganisms were subcultured
at regular intervals (45 days) to maintain viability. The
inoculum was prepared by growing the mushrooms on a
LabTech rotary shaker at 150 rpm, for five days, at 25◦C, in
500 mL Erlenmeyer flasks containing 250 mL of the synthetic
medium containing 6.0 g glucose, 100.0 g malt extract, 20.0 g
yeast extract, 1.0 g KH2PO4, and 0.5 g MgSO4·7H2O, per
liter. The medium was adjusted to a pH of 5.5 with 0.2 M
NaOH [7].

2.3. Fermentations. The second inoculum was performed
in a 500 mL flask containing 300 mL of the medium after
inoculating with 10% (v/v) of the first inoculum culture
under the conditions described above. The fermentation
medium (KH2PO4 0.2%, CaSO4 0.5%, MgSO4 0.05%,
Na2HPO4 0.01%, corn extract (dry substance 40%) 1% in
5% solution of corn starch) was inoculated with 10% (v/v)
of the second inoculum culture and then cultivated in a
5-l New Brunswick BioFlo 310 bioreactor. Fermentations
were conducted under the following conditions: temperature
25◦C, aeration rate 1 vvm, agitation speed 150 rpm, pH 5.5–
6, and working volume 4 L. The inoculum culture was then
transferred to the fermentation medium and cultivated for
10 days [7, 8].

2.4. Mycelial Growth and Polysaccharide Production. Next,
samples of the fermented medium were centrifuged at
10,000×g for 15 min. The precipitated biomass was washed
twice with ultrapure water and dried in a Memmert oven at
60◦C up to a constant weight [9, 10].

The supernatant was mixed with three volumes of
pure ethanol and left for 24 hours at 4◦C. The resulting
precipitate was then separated by centrifugation at 8000×g
for 10 min. The precipitate (exopolysaccaharides—EPS) was
washed with ultrapure water and subsequently lyophilized
for quantitative assessment and analysis.

To extract the intracellular polysaccharides (IPS), the
mycelial biomass was then subjected to extraction with
boiling water for an hour and the mixture was filtered
through Whatman no. 1 filter paper. The filtrate was allowed
to precipitate using pure ethanol and left overnight at 4◦C.
The polysaccharides thus precipitated were separated by
centrifugation at 8000×g for 10 min. The precipitate, which
contained the exopolysaccharides (EPS), was washed with
ultrapure water and subsequently lyophilized for quantitative
assessment and analysis [11].

Polysaccharides were purified by removing the soluble
phenolic compounds, a procedure achieved by precipitation
with 70% ethanol. The solvent was removed by filtration, and
the sediment was dried at 60◦C in a drying chamber [12].

Total cellular protein concentrations were determined by
use of the Bio-Rad Protein Assay kit [13].

The amount of total phenolic compounds was deter-
mined colorimetrically with Folin-Ciocalteu reagent. Gallic

acid was used as the reference standard and the results (total
phenolic content) were expressed as gallic acid equivalents
(GAE) in grams per 100 gram extract [14].

The total carbohydrates resulting from IPS and EPS were
measured by the phenol-sulfuric acid method [15].

2.5. DPPH Radical Scavenging Assay. The DPPH scaveng-
ing activity was measured using spectrophotometry. First,
0.05 mL of the samples dissolved in ethanol were added to
an ethanolic solution of DPPH (200 μm) at different con-
centrations (varying from 2–10 mg/mL). An equal amount
of ethanol was added to the control. After 20 min, the
absorbance was read at 517 nm and the inhibition was
calculated using the formula: DPPH scavenging effect (%) =
A0−AP/A0×100, where A0 was the absorbance of the control
and AP was the absorbance in the presence of the sample
[16]. Ascorbic acid was used as the control.

2.6. ABTS Radical Scavenging Assay. ABTS•+ was obtained
by adding 7 mM of the ABTS stock solution to 2.45 mM
potassium persulfate. The mixture was left to stand in the
dark, at room temperature, for 12–16 h before use. The
ABTS•+ solution (stable for two days) was then diluted with
5 mM phosphate-buffered saline (pH 7.4) to an absorbance
at 730 nm of 0.70 ± 0.02. After adding 10 μL of the sample
to 4 mL of the diluted ABTS•+ solution, the absorbance was
measured at 30 min. All samples were analyzed in triplicate.
The ABTS•+ radical-scavenging activity of the samples was
expressed as S% = ((Acontrol −Asample)/Acontrol)× 100, where
Acontrol is the absorbance of the blank control (ABTS•+

solution without test sample) and Asample is the absorbance
of the test sample [17]. Ascorbic acid was used as control.

2.7. Reducing Power. First, 200 μL of the samples were mixed
with sodium phosphate buffer (pH 6.6), 1 mM FeSO4, and
1% potassium ferricyanide. After incubation of the mixture
for 20 min at 50◦C, trichloroacetic acid was added and the
mixtures were centrifuged. Next, 2.5 mL of the resulting
supernatant was mixed with an equal volume of water and
0.5 mL 0.1% FeCl3. The absorbance was measured at 700 nm
[18].

2.8. Ferrous Ion Chelating Assay. 1 mL of the sample (2–
10 mg/mL) was mixed with 3.7 mL of ultrapure water,
following which the mixture was reacted with ferrous chlo-
ride (2 mmol/L, 0.1 mL) and ferrozine (5 mmol/L, 0.2 mL)
for 20 min. The absorbance at 562 nm was determined
spectrophotometrically. EDTA was used as positive control.
The chelating activity on the ferrous ion was calculated using
the equation: chelating activity (%) = [(Ab − As)/Ab]× 100,
where Ab is the absorbance of the blank without the extract
or ascorbic acid and As is the absorbance in the presence of
the extract or ascorbic acid [19].

2.9. Determining the Composition of the Exopolysaccharides by
Thin Layer Chromatography (TLC). Chromatographic plates
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Figure 1: Mycelial growth by submerged culture of Pleurotus
ostreatus M2191 and PBS281009 in a New Brunswick BioFlo 310
bioreactor.

with Merck’s G silica gel were used of 0.25 mm layer thick-
ness. Water/methanol/glacial acetic acid/1,2-dicloroethane
were used as the developer (10/15/25/50, v/v/v/v) [20].

2.10. Statistical Analysis. All the assays for fermentation and
antioxidant activity were assessed in triplicate, and the results
were expressed as mean ± SD values of the three sets of
observations (P < 0.05). The mean values and standard
deviation were calculated using the EXCEL program from
Microsoft Office 2010 package.

3. Results and Discussion

3.1. Mycelial Growth and Production of Polysaccharides.
Obtaining the biomass was done with reference to the
typical profile of the growth curve for a cultivated species
(Figure 1). Maintaining constant pH, temperature, and
stirring produced maximum accumulation, compared with
the cultivation in shaken flasks. Generally, the amount of
mycelium was observed to increase by about 20%. Also,
the biomass accumulation was enhanced by the aeration
rate that occurred within the bioreactor and which posi-
tively influenced mycelial growth. This parameter of batch
cultivation assumes significance because it also favors the
agitation, which proved to be a very important parameter
in bioreactor fermentation [21]. Mycelium obtained by the
submerged cultivation process in the batch system entered
into a stationary phase, after the tenth day. Significantly,
PBS281009 showed a better increase when the two strains
were compared. The maximum difference was observed
during the 4–6 day fermentation period, with a maximum
difference of about 50%.

The maximum productivity was observed to be higher
in PBS281009, with a maximum of 3.15 g/L/day. PBS281009
productivity showed 42.5% higher for EPS. However, the
M2191 EPS productivity was higher by 30%. Data were
confirmed by the product yield of each strain as well as by the
values obtained for each type of polysaccharide determined
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Figure 2: Polysaccharide production by submerged culture Pleuro-
tus ostreatus M2191 and PBS281009 in a New Brunswick BioFlo 310
bioreactor.

(Table 1). However, a higher difference was observed in the
carbohydrate content of the polysaccharides isolated in the
batch system submerged cultivation (Figure 2).

The molecular weight of EPS was higher than 2000 kDa,
whereas that of the IPS was less than 2000 kDa. Thus, the EPS
values obtained were 2538 kDa for PBS281009 and 2133 kDa
for M2191. In the case of IPS, the molecular weight was
1323 kDa for PBS281009 and 1078 kDa for M2191. The
protein composition of the polysaccharides was noted to be
less than 15% in both cases [21]. The estimated content
of phenols in IPS was approximately 8% for M2191 and
13% for PBS281009. In EPS, only insignificant quantities
were identified, which probably resulted from the mycelium
disintegrated during fermentation, due to mechanical stir-
ring. The values did not exceed 0.1% of the analyzed
content of polysaccharide. The sugar content, however,
varied depending on the polysaccharide type and strain. The
monomer composition of EPS included glucose, galactose,
mannose, and arabinose for both strains. The percentage
ratio of the sugar components for EPS M2191 was: 88%
glucose, 6% galactose, 2% mannose, and 2% arabinose, 2%
xylose, and for EPS PBS281009 it was 91% glucose, 3%
galactose, 4% arabinose, 1% mannose, and 1% xylose. The
monomer composition of IPS showed the absence of xylose.
The percentage ratio of the sugar components was: 84%
glucose, 10% galactose, 4% arabinose, and 2% manose for
IPS M2191 and 89% glucose, 7% galactose, 2% arabinose,
and 2% manose for IPS PBS281009 [21, 22]. The EPS
content, expressed as percentages of anhydrous glucose, was
found to include 53.85 ± 1.65% and 44.07 ± 0.86% for IPS.
The degree of polymerization revealed was 50.7 ± 0.59% for
EPS and 36.7 ± 0.51% for IPS.

3.2. DPPH Radical Scavenging Activity. DPPH radicals are
most often used to assess the antioxidant capacity of an
extract, because they are extremely stable and are easy to
use. This has become a recognized test, based on the color
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Table 1: EPS and IPS production from the submerged culture of Pleurotus ostreatus M2191 and PBS281009 after 10 days of batch
fermentation.

Polysaccharide
Polysaccharide

productivity
(g/L/day)

Polysaccharide (g)/dry biomass (g) Carbohydrates (%)
Product yield

(mg polysaccharide/g carbon source)

Pleurotus ostreatus M2191

IPS 0.07± 0.05 0.002± 0.002 68± 0.23 30± 0.64

EPS 0.1± 0.03 0.04± 0.002 87± 0.16 32.2± 0.25

Pleurotus ostreatus PBS281009

IPS 1.15± 0.1 0.03± 0.005 74± 0.45 31.6± 0.16

EPS 2.0± 0.07 0.06± 0.001 89± 0.32 34.8± 0.24
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Figure 3: Scavenging effect on 1,1-diphenyl-2-picrylhydrazyl rad-
ical of EPS and IPS from submerged culture of Pleurotus ostreatus
M2191 and PBS281009.

change of the substrate from mauve to yellow, depending
on the capacity of the product tested. The samples were
subsequently read spectrophotometrically at 517 nm [23,
24]. The DPPH scavenging activity of EPS and IPS of the
two types of mycelium that were isolated after submerged
cultivation in the batch system was directly correlated with
the concentration of the sample (Figure 3). The EPS of
the two strains showed a higher DPPH scavenging activity
than the samples from IPS. EPS synthesized by the strain
PBS281009 showed a difference of 19.1% more when com-
pared with the EPS synthesized by M2191 with a maximum
of 78.06% at 10 mg/mL. For the IPS isolated from the
mycelium, the difference was 22.42% in favor of PBS281009,
with a maximum of 74.6%, for the same concentration. From
the data presented above, the IPS for both strains were found
to show a higher DPPH scavenging activity than those of the
EPS synthesized.

The results obtained show that the polysaccharides of
both the strains are good DPPH radical scavengers. This
statement is also supported by the EC50 value, which was
found to be 4.2 mg/mL for EPS and 4.75 mg/mL for IPS in
PBS281009. The M2191 values were 5.87 mg/mL for EPS and
7.2 mg/mL for IPS. Compared with ascorbic acid, EC50 0.05
mg/mL, the values were over 10 times higher which reveals
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Figure 4: Scavenging effect on ABTS radical of EPS and IPS from
submerged culture of Pleurotus ostreatus M2191 and PBS281009.

the direct connection between the scavenging activityand the
EC50 value.

3.3. ABTS Radical Scavenging Activity. The inhibition per-
centage of the ABTS radical by the two types of polysac-
charides was found to depend upon the concentration. In
Figure 4, a correlation is evident between the DPPH radical
scavenger and that of the ABTS radical. The scavenging effect
of all the extracts increased with increasing concentration.
At a concentration of 10.0 mg/mL, the percentage inhibition
of EPS had a value which was relatively similar in both
strains with an additional difference of 1.2% for PBS281009.
The same trend was also observed for IPS, the only change
being that the difference increased up to 10.3%. By contrast,
ascorbic acid at similar concentrations showed lower values.
High concentrations of the EPS and IPS are able to more
effectively quench the free radicals in the system. The
results indicated that the EPS and IPS from both the
strains possessed a strong scavenging power for the ABTS
radicals and could certainly be explored as new potential
antioxidants. The results are correlated with the antioxidant
effect generated by such polysaccharides, including those
obtained by the polysaccharides from medicinal plants [11].

3.4. Reducing Power Determination. Reducing power repre-
sents the ability of the two types of polysaccharides to donate
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Figure 5: Reducing power of EPS and IPS from submerged culture
of Pleurotus ostreatus M2191 and PBS281009.

electrons. Interestingly, the redution of Fe3+ to Fe2+ was
spectrophotometrically determined, at 700 nm. Therefore,
by using this method, a greater absorbance will result in
a much higher reduction power [25]. Thus, the reduction
capacity was compared with that of ascorbic acid used as the
standard.

The reducing powers of EPS and IPS from both the
mushroom strains using submerged culture, determined at
700 nm, are shown in Figure 5. The data show that the two
types of polysaccharides from both strains possessed the
reducing capacity. By comparison, the ascorbic acid revealed
better values than the samples analyzed. The reducing powers
of EPS and IPS increased as the concentration increased.
The reducing powers of EPS and IPS were 1.02 and 0.595 at
10 mg/mL, and 1.25 and 0.875 for PBS281009 and M2191,
respectively. The IPS showed a greater reducing power than
the EPS. Values achieved at 10 mg/mL were 8% lower for
PBS281009 and 25% for M2191. The reducing power of EPS
and IPS implies that the reductone-associated and hydroxide
groups of polysaccharides can act as electron donors to react
with free radicals to form stable products. The EPS and
IPS isolated from both mushroom strains might contain
reductones, which could react with certain precursors of
peroxides to prevent peroxide formation, confirming the
earlier studies conducted using the Armillaria mellea strain
[11].

3.5. Iron Chelating Activity. The Fe2+ ion is the most
powerful prooxidant among the various species of metal
ions, being able to form complexes with ferrozine [26]. Fe2+

generates lipid peroxidation through the Fenton reaction or
by accelerating the dissociation of lipid hydroperoxides. The
capacity of the samples to bind with Fe2+ in the presence
of ferrozine was compared with EDTA [27]. The chelating
ability (%) of the polysaccharides from both mushrooms was
found to be dose-dependent (Figure 6). At a maximum con-
centration of 10 mg/mL, the order of samples with respect
to their chelating ability was as follows: IPS PBS281009 >
EPS PBS281009 > IPS M2191 > EPS M2191. Thus, from the
data obtained, the IPS and EPS from the two P. ostreatus
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Figure 6: Ferrous ion-chelating ability of EPS and IPS from
submerged culture of Pleurotus ostreatus M2191 and PBS281009.

mushrooms using submerged culture can be termed as good
sources of chelators for ferrous ions. The value obtained at a
maximum quantity of 10 mg/mL was lower when compared
with that of EDTA, with values between 19.79% (M2191)–
10.4% (PBS281009) for EPS. For IPS, the values were lower
by 13.13% (M2191)–5.75% (PBS281009).

Table 2 gives a general perspective on the antioxidant
activity of the two types of polysaccharides isolated from the
batch cultivation of P. ostreatus M2191 and PBS281009. The
low values of EC50 are a valid indicator of the effectiveness
of the tested samples. If they are less than 10 mg/mL, they
indicate a strong effect [11, 28].

The EC50 value, in the case of assessment of the
antioxidant capacity, has demonstrated the efficiency of the
IPS when compared with that of the EPS. This finding has
been determined for both strains and is consistent with the
results found for other strains of fungi such as A. mellea
[11], Grifola frondosa [21], as well as tested strains belonging
to the genus Pleurotus [6]. As the amount of the biomass
and synthesized polysaccharides depends directly on the
strain used, the tests regarding submerged cultivation assume
significance because of the short time taken to concomitantly
obtain the mycelium and EPS. Another important aspect
that emerges from such research is that of optimizing the
parameters to maximize the production of mycelium and
polysaccharides, although further tests will be required to
demonstrate the biological value of the products isolated.
To achieve these objectives, the tests performed in the batch
system have revealed the importance of a fresh inoculum and
the carbon and nitrogen source [29].

The biological value of the polysaccharides is directly
proportional to the molecular weight. This fact is demon-
strated by the data submitted and confirmed by the earlier
studies [28]. High-molecular-weight EPS is correlated with
maximum antitumor activity [21, 30]. This observation
is supported by other studies that have shown that the
polysaccharides isolated at the end of a fermentative process
possess a greater molecular weight than those isolated in the
lag or the exponential growth phases. A rise in the biological
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Table 2: EC50 values of EPS and IPS from submerged culture of Pleurotus ostreatus M2191 and PBS281009.

Activity

EC50 (mg/mL)

EPS IPS Ascorbic acid EDTA

M2191 PBS281009 M2191 PBS281009

DPPH radical scavenging activity 6.11± 0.07 4.81± 0.11 7.32± 0.04 3.85± 0.25 23.04± 1.54 —

ABTS radical scavenging activity 7.66± 0.55 5.42± 0.06 5.97± 0.22 5.48± 0.59 0.21± 0.32 —

Reducing power 7.02± 0.23 4.49± 0.09 5.03± 0.17 4.25± 0.43 0.25± 0.65 —

Iron chelating activity 1.53± 0.64 1.36± 0.02 1.49± 0.2 1.31± 0.08 — 0.05± 2.43

properties resulted simultaneously in the entry into the final
phase of the fermentative process [11, 21, 31].

The correlation (r2) between the methods of antioxidant
activity was found to be 0.5739 for EPS and 0.9952 for
IPS in the case of PBS281009. However, the correlation
coefficients (0.8676 for EPS and 0.8261 for IPS) determined
for the polysaccharides isolated from M2191 cultivation
suggested that the two methods show a highly similar
predictive capacity for antioxidant activities [32]. The spe-
cific differences between the two methods are determined
by the heterogeneous composition of the two types of
polysaccharides.

Thus, the protein content of IPS and EPS from both
stems displayed a weak correlation with the previously
presented antioxidant activity. Between the protein content
and the DPPH/ABTS radicals scavenging activity, the value r2

was between 0.09 and 0.132; for the reducing power, r2 was
between 0.09 and 0.117, while the value r2, related to iron
chelating activity, displayed values between 0.125 and 0.248.

On the other hand, the content of polyphenols identified
in IPS displayed a good correlation with the DPPH/ABTS
radicals scavenging activity (r2 = 0.751–0.867), reducing
power (r2 = 0.792–0.847), and iron chelating activity (r2 =
0.73–0.81). If in the case of EPS the entire antioxidant activity
is attributable to the polysaccharide, in the case of IPS, it is
split between polyphenols and polysaccharide. In the case
of the polysaccharide extracted from fruit bodies of several
edible mushrooms, the ratio of polyphenols/polysaccharide
was relatively constant [33]. The cultivation of mycelium
by batch system determined a different ratio in favor of
PBS281009. These results demonstrate that the source of
origin of the tested samples is very important. Even between
stems of the same species, differences may occur, because
the quantity of polysaccharides and proteins, as well as the
ratio between them, are different. A direct relation between
the antioxidant activity and the polyphenols/polysaccharide
ratio in IPS was noticed. The relation between the content of
polyphenols and polysaccharides, expressed by the r2 value
of IPS, corresponded to previous studies [33] reaching the
value of 0.749 for M2191 and 0.871 for PBS281009. A higher
positive correlation was found between the polysaccharides
content and antioxidant activity, displaying higher values as
in the case of polyphenols. The r2 value corresponding to
the DPPH/ABTS radicals scavenging activity was between
0.747 and 0.967, for the reducing power 0.719–0.898,
and for the iron chelating activity 0.763–0.852. Maximum

values were obtained in the case of EPS for DPPH/ABTS
scavenging activity while the reducing power and the iron
chelating activity had maximum values for IPS. The results
determined by IPS demonstrate the fact that these reduce
the concentration of the transition metal that catalyzes lipid
peroxidation [34]. The removal of the phenolic component
in IPS indicated a decrease of approximately 20–25% in case
of the values of the antioxidant activity. By removing the
polyphenolic component and inactivation of proteins in IPS,
values are reached, in average 5% lower than the values of the
antioxidant activity of EPS. Also, it was noticed that the main
sugar in the structure of the mushrooms’ polysaccharides is
generally represented by glucose, without any direct relation
between this component and the antioxidant activity [15,
35].

Submerged cultivation in the batch system has proven
to be efficient in obtaining polysaccharides with good
biological activity in the tested strains, confirming the earlier
studies performed with strains already known for their
favorable pharmaceutical effects, such as Ganoderma lucidum
[10, 16]. The importance of the immune stimulating and
antitumor properties of the polysaccharides synthesized by
the fungi has triggered an increase in their demand in
recent years. Growing requirements for valuable biological
material demonstrate that it is more productive during
submerged cultivation, at the bioreactor level, as the cul-
tivation parameters can be more easily attained and are
more economically efficient. Growing the mycelium in a
fermentation system is currently accepted, because it can be
a fully automated process, which becomes a good way to
achieve the required amount with the same biological value.
Due to the advancement in the technology in this area, the
cost can be significantly reduced. Current research is being
directed toward finding new strains which can produce a
valuable mycelium by submerged cultivation to manufacture
functional products [6, 8, 36, 37].

The polysaccharides (IPS and EPS) produced by sub-
merged cultivation of P. ostreatus M2191 and PBS281009
revealed a certain antioxidant activity, demonstrated by the
low values of EC50. The antioxidant effect is relatively similar
to that of the ascorbic acid, particularly for PBS281009.
The antioxidant activity of the polysaccharides included
the scavenging activity against DPPH and ABTS radicals,
the reducing power, as well the chelating ability. A good
correlation between the DPPH and ABTS scavenging activity
was determined. Evaluation of the antioxidant effect of
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the polysaccharides leads to a better understanding of the
mechanism that enables the mycelium of these fungi to exert
a functional effect on the human body. In the future, in vitro
tests will be mandatory to clarify the antioxidant effect they
exert when transiting the human digestive tract.
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