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Abstract

Phytochemical analysis was conducted on methanolic extracts of 4 oyster mushrooms species (Pleurotus
pulmonarius, P. ostreatus, P. sapidus and P. citrinopileatus) made up of 12 different strains. The study was
carried out to determine the contents of total phenol and flavonoids, beta carotene and lycopene, antioxidant
properties and concentrations of mineral elements and heavy metals in the macrofungi methanolic extracts. Total
phenolic contents ranged from 1.48 pg GAE/g to 3.58 pg of GAE/g with a mean of 2.5 pg of GAE/g and 0.36
coefficient of variation. The 12 strains were statistically different from each other. Total flavonoid content varied
from 0.20 pg of RE/g to 2.03 pg of RE/g of dry weight of extracts with a grand mean of 0.85 ug of RE/g and
9.89 coefficient of variation. There was significant difference among the 12 mushroom strains (P<0.001). Beta
carotene content varied from 0.60 to 11.46 pg/g and that of lycopene varied from 0.04 to 4.28 pg/g. The ICs
values ranged between 43.21 pg/ml and 52.03 pg/ml, the inhibition of DPPH radical by P. sapidus strain PSC-1
and P. ostreatus strain POA-5 exhibited the highest activity. Significant difference was observed among the
strains. Mg content varied from 660.0 mg/kg to 1993.7 mg/kg, Fe content ranged from 349.0 mg/kg to 1374.0
mg/kg and could not be detected in P. ostreatus strain POA-7. Ca content ranged from 22.0 mg/kg to 415.3
mg/kg, Mn content varied from 10.7 mg/ kg to 48.3 mg/kg and was below detection in the six strains of P.
pulmonarius strain PPA-2, P. ostreatus strain POA-5, P. ostreatus strain POA-6, P. ostreatus strain POA-7, P.
ostreatus strain POA-10 and P. ostreatus strain POA-13. Cu content ranged from 15.3 mg/kg to 23.7 mg/kg but
below detection in two strains P. ostreatus strain POA-6 and P. ostreatus strain POA-10. Zn content varied from
189.7 mg/kg to 411.3 mg/kg. Ni content varied from 175 mg/kg to 296.7 mg/kg, Cd content ranged between 57.7
mg/kg and 106.3 mg/kg, Pb content varied from 13.0 mg/kg to 230.7 mg/kg. Cr content ranged between 17.7
mg/kg and 124 mg/kg. All the Pleurotus strains showed appreciable levels of antioxidant activities and can be
promoted as natural antioxidant preference in food and pharmaceutical

Keywords: 1,1-diphenyl-1-picrylhydrazyl (DPPH) assay, total flavonoids content, total phenolics content, beta
carotene content, lycopene content, mineral elements, heavy metals

1. Introduction

Macrofungi from the genus Pleurotus, widely known as oyster mushrooms are preferred by many people for
their delicate taste, mild yet chewy texture and unique aroma. The world trade of these mushrooms shows an
increasing pattern and gives promising opportunity for the traders (Chang 2001). This trend happens not only
because of high demand from consumers but also the ability to apply cheap cultivation strategies.

They are found growing naturally on certain rotten woody material (Phillips 2006). They have a wide
range of temperature adaptability (Bano & Rajarathnam 1982) and substrate utilization (Poppe 2000). They have
been cultivated in large amounts by using lignocelluloses materials such as sawdust, paddy straw, wheat straw
and cotton and proven to be successfully cultivated on banana pseudostem, Bahia grass (Siqueira et al. 2011),
bamboo leaves, lawn grasses (Kumari & Achal 2008), yam peelings (Dioscorea sp.), cassava peelings (Manihot
sp.), wild grass (Pennisetum sp.) corn stover (Zea mays) and oil palm (Elaeis guineensis) fruit fibers (Okhuoya
& Okogbo 1991).

Oyster mushrooms (Pleurotus species), the third largest commercially produced mushroom in the
world (Van 2009) have nutritional and medicinal properties (Garcha et al. 1993) Nutritionally, the mushroom
has been found to contain vitamins B1 (thiamin), B2 (riboflavin), B5 (niacin), B6 (pyridoxine) and B7 (biotin)
(Solomko & Eliseeva 1988). Medically, the species P. ostreatus have been reported to decrease cholesterol
levels (Hossain et al. 2003). The carpophore of the mushroom is also a potential source of lignin and phenol
degrading enzymes (Fountoulakis et al. 2002). It is also used industrially as a bioremediator (Tsioulpas et al.
2002; Barros et al. 2007).

In recent times edible mushrooms have not only attracted interest as food but as functional foods. They
have also attracted great attention as a source of bioactive metabolites for the development of drugs and
nutraceuticals (Terpinc & Abramovic 2010; Orhan & Ustiin 2011). Some of them have also been found to be a
source of secondary metabolites such as phenolic compounds (Vaz et al. 2011), flavonoids, terpenoids, sterols,
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ascorbic acid, ergothioneine and carotenoids (Garcia-Lafuente et al. 2011). They exhibit high antioxidant
properties and they therefore ward off cancers, HIV-1 AIDS and other viral ailments; they are antimutagenic,
anti-tumoral and can be used to manage cardiovascular disorders (Garcia-Lafuente et al. 2011).

Scientific research has shown that high amounts of antioxidants may prevent oxidative stress caused
by free radicals which lead to cell damage, generating of cancer cell and brain cell aging (Wei & Lee 2013).
Oxidative stress might occur as a result of either the presence of oxidation agents, decrease in the level of
antioxidants or both factors. Under such circumstances, reactive oxygen species (ROS) and free radicals are
produced as harmful by-products of oxidation process.

Antioxidants have the ability to scavenge free radicals in the bodies and therefore play an important
role in maintaining human health. The human body has its own defense system, such as superoxide dismutase
enzyme, glutathione enzyme and catalase, to fight harmful substances and prevent cell damage (Halliwell 1996).
However, there is the need to consume foods such as fruits, vegetables and mushrooms which are rich in
antioxidants to ensure health security. Therefore, the objectives of this study are to determine the antioxidant
activities, total phenolic content and total flavonoids content in the methanolic extract of selected commercial
mushroom strains.

2. Materials and Methods

2.1 Materials

2.1.2 Mushroom strains

Twelve Pleurotus mushroom strains were used for the study as shown in Table 1. These strains were originally
from China, USA and Mauritius and kept in the Mycelium bank of the Mushroom Unit of CSIR-Food Research
Institute, Accra, Ghana.

2.2 Methods

2.2.1 Culture maintenance and spawn preparation

All strains were maintained on Potato Dextrose Agar slants and were used to prepare sorghum grain spawn (Oei
1991). Both the cultures and spawn were incubated at 26-28°C until mycelium fully colonized the substrate.

Table 1: Species and strains of oyster mushrooms used in the study.

Pleurotus species/strains  Original Strain (code) New code Country of Origin
P. pulmonarius P35 (AX) (8) PPA-1 USA

P. pulmonarius P15 (M53) (9) PPA-2 USA

P. ostreatus P6 (012A) POA-5 USA

P. ostreatus P47 (HK) (12) POA-6 USA

P. ostreatus P25 (AS) POA-7 USA

P. ostreatus P31 (JB) (13) POA-9 USA

P. ostreatus P8 (Rh) (7) POA-10 USA

P. ostreatus P15 (B soy 5) POA-11 USA

P. ostreatus PORL (15) POA-13 USA

P. citrinopileatus P096 (14) PCC-1 CHINA

P. sapidus P969 (16) PSC-1 CHINA

P. ostreatus (control) EM-1 MAURITIUS

2.2.2 Composting of sawdust and mushroom production

Sawdust compost preparation and mushroom production were carried out in accordance to Obodai et al. (2007).
2.2.3 Preparation of the sample

Preparation of the mushroom samples was determined according to Tsai et al. (2009). The mushrooms were
lyophilized (Labconco, Missouri) and ground to obtain fine powder. About 10 g samples were extracted by
stirring with 100 ml of ethanol at 25°C at 20xg for 24 hours and filtration through Whatman No. 1 filter paper.
The residue was extracted with two additional 100 ml portions of ethanol as described above and combined
ethanolic extracts were concentrated under reduced pressure below 40°C to obtain the crude extract. The crude
extracts were redissolved in ethanol at concentration 20 mg/ml and stored at 4°C for further analyses.

2.2.4 Determination of total phenolic content

Total phenolic content in extracts was determined by using Folin-Ciocalteau reagent based on method of
Harborne (1989) with several modifications. Each sample (150 pl, 10 mg/ml) was added with distilled water
(1200 pl) and aqueous sodium carbonate, Na,COs solution (450 pl). About 100ul of Folin-Ciocalteu reagent was
added to the mixture and agitated. The mixture was allowed to stand for 90 minutes and the absorbance was
measured at 760 nm by using UV/visible spectrophotometer (SpectraMax Plus384, United States). The
concentration of total phenolic compunds was calculated based on standard curve of tannic acid (0.2-1.0 mg/ml)
and the results were expressed as pg of gallic acid equivalent (GAE/g) per gram of the extracts which resembled
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a linear equation, y = 0.624x — 0.939, where R’ = 0.995.

2.2.5 Determination of total flavonoid content

The aluminium choride colorimetric method as described by Barros et al. (2007) was modified and used to
determine flavonoid content. Mushroom extract (100 pl, 10 mg/ml) was mixed with distilled water (500 pl) and
sodium nitrite, NaNO, (5%, 30 pl). The mixture was allowed to stand for 5 minutes. Aluminium chloride
solution, AICI;.H20 (10%, 60 ul) was added to the mixture and left for 6 minutes. Sodium hydroxide, NaOH
(1M, 200 pl) and distilled water (110 pl) were added to the solution and mixed well. Intensity of the mixed
solution was measured at 510 nm (SpectraMax Plus384, United States) and the concentration of total flavonoids
contents were calculated as equivalent to standard rutin graph (RE), y = 0.0101x + 0.2238, where R?=0.9563.
2.2.6 Scavenging 1,1-diphenyl-1-picrylhydrazyl (DPPH) radicals

This assay was performed by following the standard method of Bloise (1958) with several modifications. DPPH
solution was prepared by dissolving 5 mg DPPH powder in 2 ml of ethanol, sealed in aluminium foil and kept in
a fridge. Accurately 100 pl of test samples (0.6-20.0 mg/ml) in ethanol was added with 5 ul DPPH solution in
96-well microtitter plates. Mixture was incubated in the dark for 30 min. Absorbance was measured at 517 nm
(SpectraMax Plus384, United States) and ICs, value (concentrations of each sample required to give 50% of the
optical density shown by control) was calculated. Inhibition of DPPH free radicals was calculated by using
following formula:

Inhibition of DPPH radical (%) = 100 X (Acontrol — Asample)/ Acontrol

Where, A onirol = Absorbance of the control solution (containing all reagents except the test extract)

Agample = Absorbance of the test extract

All test analyses were run in at least three replicates and averaged. Standard antioxidants such as rutin and DPPH
were used as positive control.

2.2.7 Carotenoids

To determine B-carotene and lycopene, methanolic extract of 100 mg of dried mushroom samples was prepared.
The extract was vigorously shaken with 10 ml of acetone-hexane mixture (in the ratio of 4:6) for 1 minute and
filtered through Whatman No. 4 filter paper. The absorbance of the filtered extract was measured at 453, 505 and
663 nm. Beta carotene and lycopene content were calculated by using the following equations respectively
(Barros et al. 2007):

For beta carotene: 0.216 X A663 - 0.304 x A505 + 0.452 x A453 and

For lycopene: -0.0458 A663 +0.372 A505 - 0.0806 A453.

The results were expressed as g of carotenoid/g of extract.

2.2.8 Qualitative Test for alkaloids

Crude extract of mushroom was mixed with 2ml of 1% HCI and heated gently. Mayer’s and Wagner’s reagents
were then added to the mixture. Turbidity of the resulting precipitate was taken as evidence for the presence of
alkaloids.

2.2.9 Determination of minerals and heavy metals

An amount 0f 0.2 gram was weighed into labeled digestion tubes and dissolved in 2 ml concentrated HNO;. The
solution was heated at 450°C for 4 hours and later dissolved in 1 ml concentrated H,SO,4, 1 ml HNO; and 1 ml
H,0,, and then diluted with double deionised water up to a volume of 25 ml. A blank digest was carried out by
following the above procedure. Contents of minerals and heavy metals in the mushroom samples were
determined by using atomic absorption spectrophotometer (Perkin Elmer precisely A Analyst 400)

2.3 Statistical analysis of experimental data
The data obtained was analyzed by GLM procedure of SAS program. LSD was computed to test for significance
difference among the mushroom strains at the 5 percent level of significance.

3. Results

3.1 Total phenolic content

The total phenolic content, expressed as pg of GAEs/g of dry mushroom is shown in Table 2. The highest
amount of phenolic compounds was 3.58 pg of GAEs/g and was recorded by P. ostreatus strain POA-7, the
lowest amount was 1.48 pg GAEs/g and was recorded by P. ostreatus strain POA-6. Grand mean for the 12
mushroom samples was 2.5 pg GAEs/g with 0.36 coefficient of variation. Statistical analysis showed significant
differences among the 12 strains (P<0.001). P. sapidus strain PSC-1 was not significantly different from the
control strain, P. ostreatus strain EM-1.
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Table 2. Mean concentrations (ng/g) of total phenols and total flavonoids in 12 cultivated mushroom strains

Strains Total phenol Total flavonoids
P. pulmonarius strain PPA-1 2.98 0.63

P. pulmonarius strain PPA-2 2.31 1.80
P.ostreatus strain POA-5 2.95 1.63

P. ostreatus strain POA-6 1.48 0.70

P. ostreatus strain POA-7 3.58 0.67

P. ostreatus strain POA-9 2.39 0.70

P. ostreatus strain POA-10 2.40 0.20

P. ostreatus strain POA-11 2.38 0.50

P. ostreatus strain POA-13 2.38 0.53

P. sapidus strain PSC-1 2.83 2.03

P. citrinopileatus strain PCC-1 2.64 0.57

P. ostreatus strain EM-1 2.88 0.90

Grand mean 2.5 0.85

(Y% 0.36 9.89
LSD(g.05) 0.02 0.14

3.2 Total flavonoid content

Total flavonoid contents in the mushroom extracts varied from 0.20 to 2.03 pg of RE/g of dry weight of extracts
with a grand mean of 0.85 ug of RE/g of dry weight of extracts and 9.89 coefficient of variation. P. sapidus
strain PSC-1 recorded the highest content, the lowest was recorded P. ostreatus POA-10. Statistically, the test
showed significant difference among the 12 mushroom strains (P<0.001)

3.3 Scavenging effect on 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicals

The concentrations of extracts capable of inhibiting 50% of radical solution (ICs, value) are presented in Table 3.
The extract with the lowest ICs, value gave the greatest antioxidant activity. The ICsy values varied from 43.21
pg/ml to 52.03 pg/ml for all the mushroom samples tested. On the whole, the inhibition of DPPH radical by P.
sapidus strain PSC-1 and P. ostreatus strain POA-5 exhibited the highest activity.

3.4 Beta carotene and Lycopene contents
Beta carotene and lycopene contents are presented in Table 3. Beta carotene contents in the mushroom extracts
varied from 0.60 to 11.46 ng/g. P. ostreatus strain POA-5 gave the highest content while the lowest was
recorded by P. ostreatus strain POA-6.

Lycopene contents in the mushroom extracts varied from 0.04 to 4.28 pg/g. P. ostreatus POA-10 gave
the highest content, while P. ostreatus strain POA-11 gave the lowest.

In all the 12 mushroom strains Mayer’s test for alkaloid proved positive (Table 3)

Table 3. Presence of alkaloid and mean concentrations of ICs,, B-carotene, Lycopene for 12 cultivated oyster
mushroom strains

ICs9 (ng/ml)  B-carotene Lycopene Prescence of
Strains (ng/g) (ng/g) alkaloid
P. pulmonarius strain PPA-1 46.72 3.26 4.08 +
P. pulmonarius strain PPA-2 46.03 5.78 0.22 +
P.ostreatus strain POA-5 43.62 11.46 0.02 +
P. ostreatus strain POA-6 48.30 0.60 1.74 +
P. ostreatus strain POA-7 47.25 6.72 0.05 +
P. ostreatus strain POA-9 52.03 3.15 2.29 +
P. ostreatus strain POA-10 47.98 0.99 4.28 +
P. ostreatus strain POA-11 47.70 4.15 0.04 +
P. ostreatus strain POA-13 49.87 1.60 1.26 +
P. sapidus strain PSC-1 43.21 3.88 0.87 +
P. citrinopileatus strain PCC-1 49.87 1.60 1.26 +
P. ostreatus strain EM-1 47.40 7.65 3.00 +

3.5 Evaluation for mineral elements and heavy metals

The results for mineral elements and heavy metals concentrations are presented in Tables 4 and 5. Mg content
varied from 660.0 mg/kg in P. ostreatus strain POA-6 to 1993.7 mg/kg in P. citrinopileatus strain PCC-1. Fe
content ranged from 349.0 mg/kg in P. pulmonarius strain PPA-2 to 1374.0 mg/kg in P. ostreatus strain POA-9
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and could not be detected in P. ostreatus strain POA-7. Ca content ranged from 22.0 mg/kg in P. ostreatus
strain POA-6 to 415.3 mg/kg in P. citrinopileatus strain PCC-1. Mn content varied from 10.7 mg/kg in P.
ostreatus strain POA-11 to 48.3 mg/kg in P. sapidus strain PSC-1 but below detection in the six strains P.
pulmonarius strain PPA-2, P.ostreatus strain POA-5, P. ostreatus strain POA-6, P. ostreatus strain POA-7, P.
ostreatus strain POA-10 and P. ostreatus strain POA-13. Cu content ranged from 15.3 mg/kg in P. ostreatus
strain POA-13 to 23.7 mg/kg in P.ostreatus strain POA-5 but below detection in two strains P. ostreatus strain
POA-6 and P. ostreatus strain POA-10. Zn content varied from 189.7 mg/kg in P. ostreatus strain POA-6 to
411.3 mg/kg in P. sapidus strain PSC-1.

Statistically there was significant difference among the mushroom strains for heavy metals. Ni content
varied from 175 mg/kg in P. ostreatus strain POA-13 to 296.7 mg/kg in P. citrinopileatus strain PCC-1. Content
of Cd ranged from 57.7 mg/kg in P. ostreatus strain EM-1 to 106.3 mg/kg in P. sapidus strain PSC-1. Pb content
ranged between 13.0 mg/kg in P. ostreatus strain EM-1 and 230.7 mg/kg in P. ostreatus strain POA-13. Cr
content ranged from 17.7 in P. pulmonarius strain PPA-2 to 124 mg/kg in P. ostreatus strain EM-1.

Table 4. Mean concentrations of mineral elements (mg/kg) of Pleurotus species

Strains Mg Fe Ca Mn Cu Zn
P. pulmonarius strain PPA-1 1790.0 643.3 100.3 12.3 19.7 318.3
P. pulmonarius strain PPA-2 1128.0 349.0 196.3 nd 17.0 340.3
P.ostreatus strain POA-5 1376.7 478.0 25.7 nd 23.7 389.0
P. ostreatus strain POA-6 660.0 1072.7 22.0 nd nd 189.7
P. ostreatus strain POA-7 2072.0 nd 256.3 nd 18.0 351.7
P. ostreatus strain POA-9 1686.0 1374.0 246.7 19.3 23.0 393.7
P. ostreatus strain POA-10 1748.3 1072.7 22.0 nd nd 283.7
P. ostreatus strain POA-11 1924.7 553.3 345.0 10.7 16,3 336.0
P. ostreatus strain POA-13 1327.0 372.3 37.0 nd 15.3 301.7
P. sapidus strain PSC-1 1232.0 5533 256.3 48.3 17.3 411.3
P. citrinopileatus strain PCC-1 1993.7 1269.7 415.3 19.0 20.0 322.0
P. ostreatus strain EM-1 1555.3 464.0 202.3 12.3 23.3 340.0
Grand mean 1580.7 805.6 218.0 11.5 17.0 308.6
(Y% 0.65 1.12 0.57 17.98 10.92 12.87
LSD.05) 17.1 15.1 2.1 3.4 3.1 66.4

nd = not detected

Table 5. Mean concentrations of heavy elements (mg/kg) of Pleurotus species

Strains Ni Cd Pb Cr

P. pulmonarius strain PPA-1 217.3 66.0 22.3 66.7
P. pulmonarius strain PPA-2 236.7 86.3 57.3 17.7
P.ostreatus strain POA-5 195.0 84.0 148.0 78.3
P. ostreatus strain POA-6 207.0 91.0 149.0 121.7
P. ostreatus strain POA-7 2443 84.0 55.7 16.3
P. ostreatus strain POA-9 218.7 70.3 102.0 110.0
P. ostreatus strain POA-10 208.7 91.0 226.0 27.3
P. ostreatus strain POA-11 258.3 72.3 110.7 110.7
P. ostreatus strain POA-13 175.3 77.3 230.7 55.7
P. sapidus strain PSC-1 251.7 106.3 86.0 32.0
P. citrinopileatus strain PCC-1 296.7 107.3 54.7 92.0
P. ostreatus strain EM-1 2433 57.7 13.0 124.0
Grand mean 229.7 80.4 116.2 75.9
(Y% 3.64 15.49 32.18 27.1
LSD.05) 14.0 18.1 62.6 343

4. Discussion

Mushrooms are a good source of proteins, vitamins and minerals and are low in fat and sugars. The
phytochemical analysis conducted on the Pleurotus strains showed that they are rich in phenols, flavonoids,
carotenoids and mineral elements. These phytochemicals have also been observed in mushrooms by other
workers. In the present study, the trend for total phenolic, flavonoids and carotenoids contents differed from one
strain to another. This demonstrates the fact that, every strain has its own unique mechanisms in the synthesis
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and metabolism of these phytochemicals.

Earlier work by Kim ez al. (2008) showed that the total phenolic content for both Pleurotus eryngii and
Pleurotus ostreatus were 0.03 mg/g and 0.09 mg/g of dry weight which are higher than the values for the
Pleurotus strains in the current study. These are also lower than what was observed by Jayakumar et al. (2009)
for Pleurotus ostreatus which gave 0.71 mg/g of dry weight. In another study, Shirmila & Radhamany (2013)
recorded total phenolic contents of 5.5 mg/g and total flavonoids of 3.6 mg/g in methanolic extracts of
Macrolepiota mastoidea, which are higher than those observed in the present study. Also, in a study of
nutritional and nutraceutical potential of wild edible Macrolepiotoid mushrooms of North India, Babita &
Narender (2014) observed an average of 5.90 mg/g, 11.0 mg/g and 16.0 mg/g total phenols in Macrolepiota
dolichuala, M. procera and M. rhacodes respectively; similarly an average of 1.7 mg/g, 1.46 mg/g and 1.30
mg/g of total flavonoid in Macrolepiota dolichuala, M. procera and M. rhacodes respectively.

The total phenol contents in the present study were lower than what they observed, however the total
flavonoid contents of three of the Pleurotus strains compared favourably with those of the Macrolepiotoid
mushrooms. In a study by Arbaayah & Umi Kalsom (2013) on antioxidant properties of oyster mushrooms and
split gill mushroom they found total phenolic content in P. pulmonaris to be 44.90+0.94 mg of TAE/g dry
weight of the extract in the same study they found 43.91+30 mg of TAE/g dry weight of extracts for P. ostreatus.
For total flavonoids, P. pulmonaris gave 9.84+2.93 mg of QE/g dry weight and for P. ostreatus 12.9742.43 m of
QE/g dry weight. These values are higher than the values recorded for these strains in the current study. The
difference may be attributed to the substrate used to cultivate the mushrooms and may also be attributed to type
of strains used.

Beta carotene contents for the Mcrolepiotoid mushrooms were far lower than those of the Pleurotus
spp in the present study. Similarly with exception of two Pleurotus strains, the contents of lycopene in the
Pleurotus mushrooms were higher than those in Macrolepiotoid mushrooms.

Analysis of carotenoids in Macrolepiota species by Babita & Narender (2014) showed that contents
for beta carotene and lycopene ranged from 0.12 - 0.29 ng/g and 0.05 — 0.12 pg/g respectively, the values
obtained in the current study are higher than these values. The range for the contents of beta carotene and
lycopene in the present work are 0.6 — 11.46 pg/g and 0.02 — 4.28 ng/g, respectively. Their observations for beta
carotene were as follows 0.12 pg/g, 0.29 pg/g and 0.20 pg/g for Macrolepiota dolichuala, M. procera and M.
rhacodes respectively, whilst that for lycopene were:0.05 pg/g, 0.07 ng/g and 0.12 pg/g for Macrolepiota
dolichuala, M. procera and M. rhacodes respectively.

Previous studies on inhibition of DPPH radical by Arbaayah & UmiKalsom (2013) showed that P.
pulmonarius and P. ostreatus gave 1Csy values of 5.61 mg/ml, 5.61 mg/ml and 8.88 mg/ml, respectively. In
another work by Menaga et al. (2013), methanol extract of P. florida mushroom showed DPPH radical
scavenging ICs, value of 50 pg/ml. These values are lower than what were observed in the current work.

Of the mineral elements investigated P. sapidus strain PSC-1 had the highest value of Ca, Mn and Zn.
It has been reported that mushrooms possess very effective mechanisms that enable them to readily absorb heavy
metals from their substrates (Turkekul et al. 2004). High concentrations of heavy metals were observed in the
fruiting bodies of Pleurotus sajor-caju collected adjacent to heavy metal smelters and oil polluted areas
(Pandiarajan et al., 2012). In the current work the contents for the heavy metals analyzed were higher than those
extracted by Pelkonen et al. (2006) in fresh Macrolepiota procera: 0.059 (Cd), 0.215(Pb) 0.113(As) 0.121 (Ni)
mg/Kg.

The heavy metals in these samples may be accounted for by their levels in the biological materials
used for the substrate. The results of the present study show that the methanolic extracts of the mushroom strains
had significant antioxidant potential that may reveal their therapeutic potentials for several diseases.

5. Conclusion

The results obtained from this study suggest that the methanolic extract of the 12 Pleurotus mushroom strains
have significant antioxidant activity. They could therefore serve as a rich source of natural rich antioxidant food
for the enhancement of the immune system against oxidative damage. They may also have the therapeutic
potentials for several diseases and may have applications in food, cosmetics and pharmaceutical industries.
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