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INTRODUCTION

Pleurotus spp. are the second specie with more production 
in the world (Valenzuela-Cobos et al., 2017; Sánchez-
Hernández et al., 2019) and are characterized for their high 
nutritional value (Zengin et al., 2015; Valenzuela-Cobos, 
2018), can be taken as an important source of  proteins, 
vitamins and minerals (Manzi et al., 1999). Pleurotus species 
are actively used in medical treatments with antioxidant 
properties, these antioxidants are important compounds that 
can be produced by living organisms, as can be obtained 
from many natural sources, and protect their health by 
damping active oxygen and free radicals (Bakir et al., 2018).

Pleurotus to produce fruit body requires tropical climates 
and can grow on a variety of  organic materials such as: 
wheat straw, banana leaves, “palmareca” leaves, corn cob, 
corn straw and brachiaria straw (Valenzuela-Cobos, 2018; 
Iossi et al., 2018; Zied et al., 2018), however, there are not 
studies using supplements like peat moss in the mushroom 
cultivation being a common waste of  the gardening and low 
cost. Supplements have been used successfully to improve 
mushroom yield and the use of  alternative supplements in 
developing countries could be a good strategy. Research has 
already shown an increase of  34.4% in yield, in addition 
to increasing precocity, thus reducing the length of  the 
crop cycle (Pardo-Giménez et al., 2016). The range of  

The productivity parameters of 2 Pleurotus spp. cultivated with two mixtures of wheat straw (WS) and peat moss (MG) were evaluated, 
the chemical composition of the mushrooms and also the antioxidant, antibacterial activities of hexanic extracts of the fruit bodies were 
determined. Pleurotus strains were fructified using the mixture 1 (60% of WS + 40% of MG) obtained the highest biological efficiencies, 
production rates and yields. The strain of Pleurotus ostreatus (XC005) cultivated using the mixture 2 (80% WS + 20% of MG) presented 
fruit bodies with highest protein content being of 25.28%, and also the strain of Pleurotus djamor (XC007) fructified on the mixture 2 showed 
mushrooms with highest protein content being of 30.98%. The highest antioxidant effect resulted in the hexanic extract of the Pleurotus 
ostreatus cultivated on M2 was found using the TBARS inhibition assay (EC50 = 0.12 mg mL- 1), while the highest antioxidant activity 
showed the hexanic extract of the Pleurotus djamor produced on M1 was found using the TBARS inhibition assay (EC50 = 0.21 mg mL- 1). 
The bactericidal effect of the hexanic extracts of Pleurotus ostreatus was obtained between 21.09 to 27.90 mg mL−1, whereas the 
bacteriostatic activity of the hexanic extracts of Pleurotus djamor was achieved since 19.82 to 30.98 mg mL−1. The results evidenced 
that the Pleurotus spp. cultivated on the mixture 2 presented highest protein content and better biological properties, encouraging the 
production of edible fungi strains and their use in the industrial field.
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supplement composition is characterized by the amount 
of  protein since 24 to 62% and fat ranged from 0.8 to 19% 
of  the material used as base supplement (Zied et al., 2019).

Mushroom possess the ability to degrade the lignin 
are known white-rot fungi, while the brown-rot fungi 
groups are able to attack cellulose and only modify lignin 
(Leonowicsz et al., 1999; Sánchez, 2009). Mushroom 
industry uses wastes from agro food industry decreasing 
the impact in the environment; these are usually rich 
in lignocellulosic compounds and are the result after 
processing of  different kind of  plants (Levanon et al., 
1993; Philippoussis et al., 2007).

The purpose of  this research was to determinate the 
productivity, morphology parameters and the chemical 
composition of  the fruit bodies of  two Pleurotus spp. 
cultivated in a mixture of  wheat straw and peat moss, and 
evaluate their antioxidant and antibacterial activities.

MATERIALS AND METHODS

Biological material
In this experiment was used the following mushroom 
strains: Pleurotus ostreatus (XC005) and Pleurotus djamor 
(XC007). The strains are maintained on MEA dishes. 
Stocks of  all strains are deposited at the fungal collection of  
Research and Development Laboratory of  the AgroFarm 
Sánchez-Jaramillo.

Mushroom cultivation
Mushrooms were cultivated using like substrate a 
mixture of  wheat straw (WS) with peat moss (PM), being 
M1 (80% WS + 20% PM) and M2 (60% WS + 40% PM). 
The substrates were hydrated, reaching 80% moisture. 
Subsequently, the mixture was placed (1 kg wet weight) 
in plastic bags and autoclaved for 4 h at 110 °C. Then, 
the bags were cooled down and the inoculated with 10% 
(w/w) of  wheat grain and incubated in a dark room at 
temperature of  30±1°C. Once the mycelium of  the strain 
had colonized the substrate, the bags with substrate were 
transferred to a room with favorable conditions for the 
fructification: relative humidity was maintained between 
85 and 90%, temperature of  25±1°C, air recirculation and 
period of  illumination of  12 h.

Productivity characteristics
Productivity of  the mushroom was evaluated based on 
the biological efficiency (BE; fresh weight of  harvested 
mushrooms/substrate dry weight x 100), yield (Y; fresh 
weight of  harvested mushrooms/substrate fresh weight x 
100) and production rate, daily average biological efficiency 
(PR; ratio of  BE/total number of  production days starting 
from inoculation) (Salmones et al., 1997).

Chemical composition of the fruit bodies
Mushrooms were dried at 60 °C for 24 h and then milled 
to perform proximal analysis using standard methods. 
The humidity, ash, fat, protein (N × 4.38), and crude fiber 
contents were determined using (AOAC, 2005). Total 
carbohydrates were obtained via the difference method, 
where carbohydrates = 100 - (crude protein + fat + crude 
fiber + ash) (Valencia del Toro et al., 2018).

Chemical composition of the agricultural wastes
To determinate the chemical composition of  the substrates 
a proximal analysis was realized: acid detergent fiber (ADF), 
neutral detergent fiber (NDF), hemicellulose, cellulose, and 
lignin were determined using the methodology of  (Gaitán-
Hernández et al., 2006; Vásquez-Véliz et al., 2018).

Hexanic extraction procedure
The hexanic extract was taken of  the crude fat determination 
of  the mushroom. After that, the extract was evaporated 
using a rotary evaporator (Büchi R-210; Flawil, Switzerland) 
under reduced pressure.

Evaluation of antioxidant activity
The DPPH radical-scavenging activity assay and the 
thiobarbituric acid reactive substance (TBARS) assay were 
determined using the methodology of  (Mocan et al., 2018).

Antibacterial activity
In the evaluation of  the antibacterial properties only 
was considered the dry fruiting bodies obtained in the 
cultivation of  Pleurotus ostreatus (XC005) and Pleurotus djamor 
(XC007) growth on the mixture M2 (60% WS + 40% PM) 
due to their highest protein content in comparison with 
the mushroom cultivated in the mixture M1 (80% WS + 
20% PM).

In this experiment was used the following Gram-negative 
bacteria: Pseudomonas aeruginosa  (ABN 187),  Salmonella 
typhimurium  (ABN 572) and the following Gram-
positive bacteria:  Micrococcus flavus  (ABP 147) and 
Staphylococcus aureus (ABP 784). Bioassay is carried out by 
the microdilution method. To determinate the antibacterial 
activities of  the hexanic extracts of  the mushrooms were 
used the methodology of  (Mocan et al., 2018).

Statistical analysis
In all analyzes, a completely randomized design and the 
results were studied using one-way analysis of  variance 
(ANOVA) to determine the significance of  individual 
differences at p<0.05 level, of  productivity and chemical 
composition of  the fruit bodies, the chemical composition 
of  the substrates before and after of  the harvest, and 
the antioxidant activities of  the hexanic extracts of  the 
mushrooms, when statistical differences were found, the 
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Duncan Test with α = 0.05 was applied. The analyses were 
carried out using statistical software (Statgraphic ver. 16).

RESULTS AND DISCUSSION

Productivity parameters
Table 1 shows the productivity parameters of  the Pleurotus 
ostreatus and Pleurotus djamor strains produced using mixtures 
of  wheat straw (WS) with peat moss (PM), being M1 (80% 
WS + 20% PM) and M2 (60% WS + 40% PM).

The strain of  Pleurotus djamor cultivated on M1 showed the 
highest productivity parameters: biological efficiency of  
88.09%, productivity rate of  1.64% and yield of  28.86%, 
while the strain of  Pleurotus djamor cultivated on M2 (Fig. 1) 
presented productivity: biological efficiency of  56.50%, 
productivity rate of  1.23% and yield of  18.68%. The strain 
of  Pleurotus ostreatus produced on M1 (Fig.  2) presented 
the highest productivity: biological efficiency of  116.19%, 
productivity rate of  2.01% and yield of  38.06%, whereas 
the strain of  Pleurotus ostreatus cultivated on the mixture 
M2 showed productivity: biological efficiency of  73.10%, 
productivity rate of  1.50% and yield of  24.17%.

Philippoussis (2009) cultivated one strain of  P. ostreatus 
and one strain of  P. pulmonarius on wheat straw presenting 
biological efficiencies since 85.40 to 90.90%, also produced 
these strains on softwood residues presenting biological 
efficiencies ranged from 48.10 to 76.00%. Mandeel et al. 
(2005) cultivated one strain of  Pleurotus ostreatus on four 
different substrates (paper, cardboard, fiber, sawdust) 
showed biological efficiencies ranged from 59.6 to 
117.5%. The uses of  different substrates improve the 
biological efficiency, production rate and yield (Royse 
et al., 2004; Yang et al., 2013). The variability of  the 
productivity parameters is directly related to the strains 
and the supplementation in the substrates (Sánchez et al., 
2002; Gaitán-Hernández et al., 2014). Nutrients in the 
composition of  the substrate are one of  the factors that 
limit colonization, which influences in the edible mushroom 
production (Philippoussis, 2009).

Chemical characteristics of the fruit bodies
The chemical composition of  the mushrooms of  the 
Pleurotus ostreatus and Pleurotus djamor strains produced using 

the mixtures M1 (80% WS + 20% PM) and M2 (60% WS 
+ 40% PM) is presented in Table 2.

The mushrooms of  the Pleurotus ostreatus strain produced 
on the mixtures M1 and M2 showing similar moisture 
contents ranged from 91.06 to 92.55%, whereas the 
fruiting bodies of  the Pleurotus djamor strain cultivated 
on the two mixtures presenting similar moisture values 
since 93.64 to 95.62%. The fruit bodies of  the Pleurotus 
ostreatus strain cultivated on the mixtures M1 and M2 
presenting similar fat contents between 1.27 to 1.37%, 
while the mushrooms of  the Pleurotus djamor strain 
produced on the two mixtures showing similar fat values 
since 1.55 to 1.78%. The moisture and fat content of  
the fruit bodies is influenced by the composition of  the 

Table 1: Productivity parameters of Pleurotus spp. produced on the two different mixtures
Strains Mixtures Precocity (days) Total cultivation time (days) Biological efficiency (%) Production rate (%) Yield (%)
 XC005 M1 32.00±1.87b 57.80±1.30b 116.19±25.52b 2.01±0.43b 38.06±8.36b

M2 22.60±2.51a 49.00±2.35a 73.10±5.61a 1.50±0.16a 24.17±1.86a

XC007 M1 27.40±0.89B 53.80±1.79B 88.09±13.58B 1.64±0.25B 28.86±4.45B

M2 20.20±2.68A 46.00±1.22A 56.50±14.95A 1.23±0.35A 18.68±4.94A

*All values are means±standard deviation of ten replicates. Lowercase letters indicate difference between the productivity parameters of Pleurotus ostreatus 
obtained on the two different mixtures, while uppercase letters indicate difference between the productivity parameters of Pleurotus djamor obtained on the two 
different mixtures according to Duncan’s test (p<0.05), n=10. M1=60% of WS+40% of MG, M2=80% of WS+20% of MG

Fig 1. Pleurotus djamor cultivated in the mixture M.

Fig 2. Pleurotus ostreatus cultivated in the mixture M.



Valenzuela-Cobos, et al.

Emir. J. Food Agric  ●  Vol 31  ●  Issue 11  ●  2019	 833

substrates used in the production of  the mushroom (Liu 
et al., 2005; Valencia del Toro et al., 2018).

Fruit bodies of  the Pleurotus ostreatus strain cultivated on 
M1 showed highest crude fiber content being of  12.67%, 
also the Pleurotus djamor strain produced on M1 presented 
highest crude fiber value being of  9.23%. The high fiber 
content in edible fungi promotes intestinal regulation and 
the elimination of  undigested food (Silva et al., 2002).

The highest content of  crude protein was showed by the 
mushrooms of  the Pleurotus ostreatus strain cultivated on M2 
being of  25.28%, and also the fruit bodies of  the Pleurotus 
djamor strain produced on M2 showing the highest protein 
content being of  30.98%. Supplementation of  substrates 
to raise the nutritional value available for the mushrooms 
tends to produce carpophores with less water and higher 
protein content (Pardo-Giménez et al., 2016). Crisan and 
Sands (1978) indicated that the protein content of  the fungi 
depends on the composition of  the substrates used in the 
cultivation, the size of  the pileus, and the strain.

The mushrooms of  the Pleurotus ostreatus strain cultivated 
on the mixtures M1 and M2 presenting similar ash values 
since 8.67 to 9.26%, while the fruit bodies of  the Pleurotus 
djamor strain produced on the two mixtures showing similar 
ash contents ranged from 8.30 to 8.77%. The highest 
content of  carbohydrate was showed by the mushrooms 

of  the Pleurotus ostreatus strain cultivated on M1 being of  
53.28%, while the fruit bodies of  the Pleurotus djamor strain 
produced on M1 presenting the highest carbohydrate value 
being of  51.76%.

Similar studies have been previously reported, Fernandes 
et al. (2015) presented fruit bodies of  one Pleurotus ostreatus 
strain cultivated on 3 different substrates (paper remnants) 
presenting moisture contents between 84.30 to 91.00%, 
crude protein ranged from 9.29 to 14.70%, fat since 1.18 
to 1.68%, ash between 5.69 to 15.90%, carbohydrates 
in a range between 73.20 to 78.60%. The nutritional 
composition of  the fruit bodies is influenced by the 
substrate used in the cultivation of  the mushrooms and 
the strain (Manzi et al., 2001).

Chemical characteristics of the substrates
The contents of  acid detergent fiber (ADF), neutral detergent 
fiber (NDF), hemicellulose, cellulose and lignin varied 
between the two mixtures: M1 (80% WS + 20% PM) and 
M2 (60% WS + 40% PM) used in the cultivation of  Pleurotus 
spp. (Table 3). The lowest values of  neutral detergent fiber 
(NDF), acid detergent fiber (ADF) and cellulose was showed 
by the mixture (M1) in the mushroom production.

The values of  acid detergent fiber, neutral detergent 
fiber, hemicellulose, cellulose and lignin decreased in the 
substrates used in the fructifications of  all strains.

Table 2: Chemical composition of the mushrooms of Pleurotus spp. cultivated on the two different mixtures
Strains Mixtures Moisture (%) Fat (%) Crude protein (%) Ash (%) Crude fiber (%) Carbohydrate (%)
XC005 M1 92.55±2.36a 1.37±0.20a 24.01±0.92a 8.67±2.08a 12.67±3.79b 53.28±0.64b

M2 91.06±3.12a 1.27±0.08a 25.28±0.50b 9.26±0.40a 11.77±2.44a 52.42±2.40a

XC007 M1 95.62±2.03A 1.78±0.56A 28.46±5.42A 8.77±1.60A 9.23±2.32B 51.76±3.32B

M2 93.64±2.36A 1.55±0.28A 30.98±4.35B 8.30±0.42A 7.86±2.25A 51.31±3.64A

*All values are means±standard deviation of ten replicates. Lowercase letters indicate difference between the chemical composition of the mushrooms of 
Pleurotus ostreatus obtained on the two different mixtures, whereas uppercase letters indicate difference between the chemical composition of the mushrooms 
of Pleurotus djamor obtained on the two different mixtures according to Duncan’s test (p<0.05), n=10. M1=60% of WS+40% of MG, M2=80% of WS+20% of MG

Table 3: Chemical composition of WS and AP before and after harvest
Strains Mixtures Acid Detergent Fiber (%) Neutra Detergent Fiber (%) Lignin (%) Hemicelullose (%) Celullose (%)
Control M1 38.77±0.26B 65.82±0.76B 11.98±0.06B 27.04±0.52B 53.84±0.70B

M2
(0%)

40.42±0.46c
(0%)

68.98±0.20c
(0%)

12.93±0.11b
(0%)

28.56±0.66b
(0%)

56.04±0.23c

XC005 M1
(0%)

27.95±5.20A
(0%)

48.33±5.26A
(0%)

8.63±1.56A
(0%)

20.38±0.54A
(0%)

39.71±6.82A

M2
(27.91%)

30.80±0.27b
(26.57%)

48.26±3.82b
(27.96%)

10.23±1.56a
(24.63%)

17.46±4.09a
(26.24%)

38.03±2.27b

XC007 M1
(23.80%)

29.02±2.40A
(30.04%)

48.20±0.10A
(20.88%)

10.11±1.05A
(38.86%)

19.18±2.34A
(32.14%)

38.06±0.96A

M2
(25.15%)

23.78±4.33a

(41.17%)

(26.77%)
42.25±1.29a

(38.75%)

(15.60%)
9.08±0.94a

(29.77%)

(29.07%)
18.47±3.09a

(35.32%)

(29.31%)
33.17±2.20a

(40.81%)
*All values are means±standard deviation of ten measurements. Uppercase letters indicate difference between the chemical composition of the substrate 
M1, while lowercase letters indicate difference between chemical composition of the substrate M2 according to Duncan’s test (p<0.05), n=10. M1=60% of 
WS+40% of MG, M2=80% of WS+20% of MG. *The biodegradation of the acid detergent fiber, neutral detergent fiber, cellulose, hemicellulose and lignin was 
calculated according to the following equation: %Biodegradation=100-(%Final composition of the substrate*100/% Initial composition of the substrate). Values 
in brackets represent the percentage of biodegradation of the substrates
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The mixtures M1 and M2 used in the fructification of  
Pleurotus djamor presented the highest degradation of  
cellulose with values of  29.31 and 40.81% respectively. 
For otherwise, the mixture M1 used in the production 
of  Pleurotus djamor showed the highest degradation of  
hemicellulose (29.07%), whereas the mixture M2 used in 
the cultivation of  Pleurotus ostreatus presented the highest 
degradation of  hemicellulose (38.86%).

On the other hand, the mixture M1 used in the cultivation 
of  Pleurotus ostreatus presented the highest degradation 
of  lignin (27.96%), while the mixture M2 used in the 
production of  Pleurotus djamor showed the highest 
degradation of  lignin (29.77%).

Similar studies have been reported, Bae et al. (2006) 
cultivated Pleurotus ostreatus, Pleurotus eryngii, Flammulina 
velutupes using a mixture of  sawdust, rice bran and corn 
cob presenting the following chemical composition of  
the mixture after harvest: neutral detergent fiber of  
78.20%, acid detergent fiber of  60.40%, lignin of  20.00%, 

hemicellulose of  17.80%, cellulose of  40.40%, while (Kwak 
et al., 2008) produced Pleurotus eryngii using a mixture of  
sawdust, rice bran, corn cob supplemented with poultry 
litter showing the following composition of  the substrate 
after harvest: hemicellulose content of  13.90%, cellulose 
of  32.20%, lignin of  17.40%. Blanchette (1991) indicated 
that the degradation of  lignocellulosic residues is influenced 
by the characteristic of  the substrate, the environmental 
factors and the genetic factors between the strains.

Antioxidant activity of hexanic extracts of Pleurotus 
ostreatus and Pleurotus djamor
Table 4 shows the antioxidant activity of  the hexanic extracts 
of  Pleurotus ostreatus and Pleurotus djamor cultivated on the 
two mixtures were evaluated through two assays involving 
different mechanisms: radical scavenging activity and lipid 
peroxidation inhibition. For the radical scavenging (DPPH 
scavenging activity) and the lipid peroxidation inhibition 
(TBARS) the results are presented in EC50 values, indicating 
that higher values correspond to lower antioxidant 
potential. In Table 4 can see that the hexanic extract of  
the P. ostreatus strain cultivated on the mixture M2 showed 
the highest measured antioxidant effect was found in the 
TBARS inhibition assay (EC50 = 0.12 mg mL−1), followed 
by DPPH scavenging activity (EC50  = 7.10  mg mL−1), 
whereas the hexanic extract of  the Pleurotus djamor strain 
cultivated on the mixture M1 showed the highest measured 
antioxidant effect was found in the TBARS inhibition assay 
(EC50 = 8.23 mg mL−1), followed by DPPH scavenging 
activity (EC50 = 0.21 mg mL−1). Similar results have been 
observed in the study of  Sudha et al. (2012) showed the 
antioxidant effect of   3 different extracts (ethyl acetate, 
methanol and hot water) of  Pleurotus  presenting values 
of  EC50 between 4.20 to 7.00 mg mL−1 for the DPPH 
scavenging assay, and values of  EC50 since 0.08 to 0.12 mg 
mL−1 for TBARS inhibition assay. The maintenance 
of  equilibrium between free radical production and 
antioxidant defenses is an essential condition for normal 
organism functioning, and an eventual imbalance is 
reflected through the accumulation of  damaged cell 

Table 4: Antioxidant activity of the hexanic extracts of the 
mushrooms of Pleurotus spp produced on the two different 
mixtures

Radical scavenging 
activity

Lipid 
peroxidation 

inhibition
Strains Mixtures DPPH scavenging 

activity(EC50; mg mL−1)
TBARS 

(EC50; mg mL−1)
XC005 M1 7.80±0.20b 0.20±0.02b

M2 7.10±0.26a 0.12±0.01a

XC007 M1 8.23±0.15A 0.21±0.03A

M2 8.53±0.16B 0.28±0.15B

*All values are means±standard deviation of three replicates. Lowercase 
letters indicate difference between the antioxidant activity of the hexanic 
extracts of the mushrooms of Pleurotus ostreatus obtained on the two different 
mixtures, while uppercase letters indicate difference between the antioxidant 
activity of the hexanic extracts of the mushrooms of Pleurotus djamor 
obtained on the two different mixtures according to Duncan’s test (p<0.05), 
n=3. M1=60% of WS+40% of MG, M2=80% of WS+20% of MG. The results 
are presented in EC50 values, which means that higher values correspond to 
lower antioxidant potential. EC50: extract concentration corresponding to 50% 
of antioxidant activity. Trolox EC50 values: 0.053 mg mL−1 (DPPH scavenging 
activity) and 0.029 mg mL−1 (TBARS inhibition)

Table 5: Antimicrobial activity of the hexanic extracts of the mushrooms of Pleurotus spp. cultivated on the mixture M2
Samples Gram-negative bacteria Gram-positive bacteria

Pseudomonas aeruginosa  Salmonella typhimurium  Micrococcus flavus  Staphylococcus aureus 

XC005 MIC 11.38±0.12 14.28±0.17 18.11±0.08 11.67±0.79
MBC 21.52±0.15 22.19±0.22 27.90±0.13 21.09±0.44

XC007 MIC 9.33±0.57 11.46±5.42 8.19±0.60 10.96±0.12
MBC 23.55±0.28 30.98±4.35 19.82±0.03 25.02±0.70

Ampicillin MIC
MBC

0.29±0.06
0.35±0.04

0.31±0.02
0.74±0.11

0.20±0.03
0.44±0.01

0.23±0.03
0.86±0.05

Streptomycin MIC
MBC

0.09±0.02
0.21±0.01

0.06±0.01
0.18±0.05

0.10±0.02
0.30±0.19

0.13±0.02
0.36±0.09

*All values are means±standard deviation of three replicates. M2=80% of WS + 20% of MG. *MIC–Minimum inhibitory concentrations; MBC–minimum 
bactericidal concentrations
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structures (cell membranes, proteins). Compounds from 
wild mushrooms have been described as excellent natural 
antioxidants (Ferreira et al., 2009).

Antimicrobial activity of hexanic extracts of Pleurotus 
ostreatus and Pleurotus djamor
To determinate the antimicrobial activity was used 
the hexanic extracts of  Pleurotus ostreatus and Pleurotus 
djamor  cultivated on M2 and the following bacteria: 
Pseudomonas aeruginosa,  Salmonella typhimurium, Micrococcus 
flavus  and Staphylococcus aureus  using the microdilution 
method (Table 5).

The results of  the antimicrobial activity indicates that 
the hexanic extract of  Pleurotus ostreatus possesses a good 
antibacterial activity on Pseudomonas aeruginosa, whereas the 
extract of  Pleurotus djamor takes a good antibacterial activity 
on Micrococcus flavus. The bacteriostatic concentration of  
the hexanic extract of  Pleurotus ostreatus presented values 
since 21.09 to 27.90 mg mL−1 for the four bacteria, and 
the bactericidal concentration of  the hexanic extract 
of  Pleurotus djamor showed values ranged from 19.82 
to 30.98  mg mL−1 for the four bacteria. Similar results 
have been observed, Dharmaraj et al. (2014) reported 
bacteriostatic concentration using two different extracts 
(acetone and dimethyl sulfoxide) of   Pleurotus djamor 
presenting values since 7.00 to 12.00  mg mL−1 for 
Pseudomonas aeruginosa and Escherichia coli.

CONCLUSIONS

The highest productivity of  Pleurotus spp. cultivated using 
the mixture 1 obtained the highest biological efficiencies, 
production rates and yields.

The results obtained of  the protein content and biological 
activities represent a positive predictor to increase the 
development of  edible fungi strains to raise the commercial 
production at industrial level.
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