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Abstract – This is a comparative study in which antioxidant 

and antimicrobial activities of three varieties of edible 

Mushrooms belonging to Pleurotus species namely, Pleurotus 

ostreatus, Pleurotus eryngii and Pleurotus djamor were 

studied. The antioxidant activity of P. ostreatus, P.  eryngii 

and P. djamor was studied by evaluation of their scavenging 

effect by using red Radish extract as standard and evaluation 

of the ascorbic acid content in each of the mushrooms. The 

antimicrobial activity was studied by performing agar well-

diffusion method against three pathogenic bacteria namely, 

Escherichia coli, Klebsiella pneumoniae and Pseudomonas 

aeruginosa and showed few positive results. 
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I. INTRODUCTION 
       

Mushroom is defined as “a macro fungus” with a 

distinctive fruiting body which can be either hypogeous or 

epigeous, large enough to be seen with the naked eye and 

to be picked by hand. The first growing mushrooms have 

received worldwide popularity in recent decades with 

realization to the fact that they are good source of 

delicious food with high nutritional value (Stamets, Paul, 

2005).A mushroom develops from a module, or pinhead, 

less than two millimeter in diameter, is called a 

primordium, which is typically found on or near the 

surface of the substrate. It is formed with in the mycelium, 

the mass of thread like hyphae that make up of fungus. 

Pleurotus ostreatus is commonly called as ‘white oyster 

mushroom’. Pleurotus eryngii is commonly known as 

‘brown-grey oyster mushroom’; while Pleurotus djamor is 

known commonly as ‘pink oyster mushroom’. 

An antioxidant is a molecule that inhibits the oxidation 

of other molecules. (Pamela Manzi et al., 1999) 

Antioxidants terminate these chain reactions by removing 

free radical intermediates, and inhibit other oxidation 

reactions. The extracts of oyster mushroom help to reduce 

oxidative damage to the human body (T. Jayakumar, 

2011). 

Antimicrobial activity can be defined as any biological 

activity that acts against bacteria, fungi, or virus. The 

antimicrobial activity of mushroom extracts against Gram-

positive and Gram-negative bacteria was seen to be high 

(Alves Maria Jose et al., 2002). 

The present study was designed and carried out to 

achieve the following objectives, (1) to study the 

antioxidant activity of P. ostreatus, P. eryngii and P. 

djamor by evaluation of the scavenging effect, (2) to 

evaluate ascorbic acid content in P. ostreatus, P. eryngii 

and P. djamor and (3) to study the antimicrobial activity of 

P. ostreatus, P. eryngii and P. djamor. 

 

II. MATERIALS AND METHODS 
 

A. Preparation of solvent-based extracts of P. 

ostreatus, P.  eryngii and P. djamor 
The mushrooms, P. ostreatus, P.  eryngii and P. djamor 

were procured by cultivation at Presentation College of 

Applied Sciences, Puthenvelikkara, Ernakulam. 10gm of 

each of the three mushroom varieties were taken and 

subjected to solvent-based extraction using 10ml of the 

solvents Ethanol, Methanol, Chloroform and Dimethyl 

ether using the mortar and pestle. After completion of 

extraction, the extracts were transferred in to sterile 

autoclaved vials and preserved in refrigerator for furthur 

use. 

B. Study of antioxidant activity of P. ostreatus, P.  

eryngii and P. djamor by evaluation of the scavenging 

effect by using red Radish(Raphanus sativus 

L.)extract as standard 

Red radish (Raphanus sativus L.) is a known rich source 

of antioxidants (Rozario Goyenche et al., 2015). It is 

found to be the richest source of ascorbic acid (Zakia, S.A 

et al., 1993). Red radish extract (10%) was used as the 

standard anti-oxidant against Potato extract (10%) and a 

standard graph was drawn using concentration of red 

radish extract versus optical density (OD) at 450 nm. The 

concentration of radical present in 10 ml of test sample 

was determined using the standard graph and the 

scavenging effect of the tree mushroom varieties was 

calculated using the following formula,  

𝑆𝑐𝑎𝑣𝑒𝑛𝑔𝑖𝑛𝑔 𝑒𝑓𝑓𝑒𝑐𝑡 =
(𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑟𝑎𝑑𝑖𝑠ℎ 𝑒𝑥𝑡𝑟𝑎𝑐𝑡 −
 𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡𝑒𝑠𝑡)/
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑  𝑥 100  

C. Evaluation of ascorbic acid content in P. ostreatus, P.  

eryngii and P. djamor 

A standard calorimetric assay for calculating the 

ascorbic acid content in the three mushroom extracts was 

adopted. Ascorbic acid is also determined calorimetrically. 

The dehydro ascorbic acid alone reacts quantitatively and 

not the other reducing substances present in the sample 

extract. Thus this method gives an accurate analysis of 

ascorbic acid content than the dye method. Ascorbic acid 

is first dehydrogenated by H2O.The dehydro ascorbic acid 

than reacted with 2,4-dinitro phenyl hydrazine to form 

osazone and dissolved in sulphuric acid to give an orange-

red colour solution which is measured at 540 nm. A  
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standard graph was plotted by taking concentration of 

ascorbic acid on X-axis and optical density on Y-axis. 

From the graph the concentration of the 'test' was 

calculated. 

D. Study of antimicrobial activity of P. ostreatus, P. 

eryngii and P. djamor against Escherichia coli, Klebsiella 

pneumoniae and Pseudomonas aeruginosa by agar well-

diffusion method 

The pathogens were procured from Life Science 

laboratory of Presentation College of Applied Sciences, 

Puthenvelikara, Ernakulam, Kerala. The media used for 

enriching E. coli, K. pneumoniae and P. aeruginosa was 

nutrient agar broth. The inoculated broths were kept for 

overnight incubation at 32ºC in a rotary shaker. Bacterial 

culture were subjected to bacterial subculture, after which 

on the third day nutrient agar plates were prepared and the 

bacteria were inoculated on to the nutrient agar plates 

using sterile cotton swabs to study the effects of P. 

ostreatus, P. eryngii, P. djamor on the three bacteria. Each 

plate was inoculated with 1ml. of bacterial culture by 

spread-plating method and inoculated overnight until the 

lawn culture of the respective test organisms was obtained. 

These plates were then subjected to well preparation and 

extract addition. Each plate consisted of 5 wells namely, 

well 1(Control), well 2(Ethanol extract-E), well 

3(Methanol extract-M), well 4(Chloroform extract-C), 

well 5(Dimethyl ether extract-DM).The antibiotic 

ampicillin was used as control in all culture plates. 4 

control culture plates were maintained by adding each of 

the solvents at 50,100,150 and 200µl volumes to confirm 

the antimicrobial activity of the respective solvent-based 

mushroom extracts on each of the three test organisms. All 

inoculated plates were subjected to incubation at 27°C and 

maintained for furthur analyses of the antimicrobial 

activities. The antimicrobial activity was studied by 

calculating the net area of zone of inhibition in the plates. 

Net area of zone of inhibition was calculated in cm2 using 

the following formula: 
2 2( / 2) ( / 2)Netareaofzoneofinhibition A B  

  
Where, A= diameter of Zone of inhibition,     

   B = diameter of well.
 

 

III. RESULTS AND DISCUSSION 
 

a. Study of antioxidant activity of P. ostreatus, P.  

eryngii and P. djamor by evaluation of the 

scavenging effect by using Red Radish extract as 

standard 
 

 
Fig. 1. Graph of estimation of ascorbic acid in P. ostreatus 

using red Radish extract as standard. 

 

The standard graph for radish extract was obtained and 

the absorbance of test was found to be 0.26 OD units. The 

concentration of radical was 65 mg/dl and the scavenging 

effect was found to be 38.095 %. 

 

 
Fig. 2. Graph of estimation of ascorbic acid in P. eryngii 

using red Radish extract as standard 

 

The standard graph for radish extract was obtained and 

the absorbance of test was found to be 0.07 OD units. The 

concentration of radical was 38 mg/dl and the scavenging 

effect was found to be 50 %.   

 

 
Fig. 3. Graph of estimation of ascorbic acid in P. djamor 

using red Radish extract as standard 

 

The standard graph for radish extract was obtained and 

the absorbance of test was found to be 0.115 OD units. 
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The concentration of radical was 62 mg/dl and the 

scavenging effect was found to be 36.11%.  

b. Study of antioxidant activity of P. ostreatus, P.  

eryngii and P. djamor by evaluation of ascorbic 

acid content 

 

 
Fig. 4. Graph of evaluation of ascorbic acid content in P. 

ostreatus 

 

The net optical density of test sample after three hours 

of incubation was found to be 0.26 OD units. The 

concentration of ascorbic acid content was found to be 

98.24 μg/ml. 

 

 
Fig. 5. Graph of evaluation of ascorbic acid content in 

 P. eryngii 

 

The net optical density of test sample after three hours 

of incubation was found to be 0.06 OD units. The 

concentration of ascorbic acid content was found to be 

42.77μg/ml. 

 

 
Fig. 6. Graph of evaluation of ascorbic acid content in P. 

djamor 

The concentration of ascorbic acid was calculated after 

three hours of incubation. The net optical density of test 

sample after three hours of incubation was found to be 

0.16 OD units. The concentration of ascorbic acid content 

was found to be 80.00 μg/ml. 

c. Study of antimicrobial activity of P. ostreatus, P. 

eryngii and P. djamor  
The antimicrobial activity of mushroom, P. ostreatus on 

three pathogenic bacteria, E. coli, K. pneumoniae and P. 

aeruginosa was studied by agar well-diffusion method and 

the following results were observed. 

i.  Study of antimicrobial activity of P. ostreatus on 

E. coli 
The dimethyl ether-based extract of P. ostreatus when 

added in a volume of 200μl showed the best results on 

plates inoculated with E. coli with a net area of zone of 

inhibition of 1.22 cm2; followed by 150μl of dimethyl 

ether-based extract with a net area of zone of inhibition of 

0.345 cm2 . 

 

 
Fig. 7. Study of antimicrobial activity of P. ostreatus on E. 

coli 

 

ii.  Study of antimicrobial activity of P. ostreatus on 

K. pneumoniae 
     The methanol-based extract of P. ostreatus when 

added in a volume of 200μl showed the best results on 

plates inoculated with K. pneumoniae with a net area of 

zone of inhibition of 1.22 cm2 ; followed by 150μl of 

methanol-based extract with a net area of zone of 

inhibition of 0.75 cm2 .   

 

 
Fig. 8. Study of antimicrobial activity of P. ostreatus on K. 

pneumoniae 

iii.  Study of antimicrobial activity of P. ostreatus on 

P. aeruginosa  
P. ostreatus was found to show no activity against P. 

aeruginosa when different volumes of different solvent-

based extracts ranging from 50-200μl were added. 
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iv.  Study of antimicrobial activity of P. eryngii on E. 

coli 
P. eryngii did not show any activity on E. coli when 

different volumes ranging from 50-200 μl of different 

solvent-based extracts were added. 

v.  Study of antimicrobial activity of P. eryngii on 

K. pneumoniae 
P. eryngii did not show any activity on K. pneumoniae 

when different volumes ranging from 50-200 μl of 

different solvent-based extracts were added. 

vi.  Study of antimicrobial activity of P. eryngii on P. 

aeruginosa 
Only chloroform-based extract of P. eryngii was seen 

to show activity against only P aeruginosa when added in 

a volume of 200μl with a net area of zone of inhibition of 

1.75 cm2. P. eryngii did not show any activity against E. 

coli and K. pneumoniae at these volumes of the different 

solvent-based extracts other than chloroform-based one. 

 

Fig. 9. Study of antimicrobial activity of P. eryngii on P. 

aeruginosa 

vii.  Study of antimicrobial activity of P. djamor on E. 

coli 
P. djamor did not show any activity on E. coli when  

different volumes ranging from 50-200μl of different 

solvent-based extracts were added. 

viii. Study of antimicrobial activity of P. djamor on 

K. pneumoniae 
P. djamor did not show any activity on K. pneumoniae 

when different volumes ranging from 50-200μl of 

different solvent-based extracts were added.   

ix.  Study of antimicrobial activity of P. djamor on P. 

aeruginosa 
The methanol-based extract of P. djamor when added 

in a volume of 200μl showed the best results on plates 

inoculated with P. aeruginosa with a net area of zone of 

inhibition of 1.22 cm2; followed by 150μl of methanol-

based extract with a net area of zone of inhibition of 

0.54cm2. 

 

 
Fig. 10. Study of antimicrobial activity of  P. djamor on P. 

aeruginosa

 

Table 1. Summary of antimicrobial activity of P. ostreatus, P. eryngii and P. djamor against E. coli, K. pneumoniae and 

P. aeruginosa 

Sl. 

No. 

Mushroom Volume 

(µl) 

Bacterium Solvent Diameter 

of zone of 

inhibition of 

control (cm) 

Diameter of zone  

of inhibition of 

extract (A) (cm) 

Diameter of 

well (B) 

(cm) 

Area of zone of 

inhibition  

π(A/2)2- π(B/2)2 

(cm)2 

1. 1 P. ostreatus 200 E. coli DM 1.8 1.6 1.0 1.22 

2. 2 P. ostreatus 150 E. coli DM 1.6 1.2 1.0 0.345 

3. 3 P. ostreatus 200 K. pneumoniae M 1.6 1.4 1.0 1.22 

4. 4 P. ostreatus 150 K. pneumoniae M 1.8 1.6 1.0 0.75 

5. 5 P. eryngii 200 P. aeruginosa C 2.0 1.8 1.0 1.75 

6. 6 P. djamor 200 P. aeruginosa M 1.8 1.6 1.0 1.22 

7. 7 P. djamor 150 P. aeruginosa M 1.4 1.3 1.0 0.54 

 

In the present study, the antimicrobial activities of P. 

ostreatus, P. eryngii and P. djamor was tested against 

three pathogenic bacteria viz., E. coli, K. pneumoniae and 

P. aeruginosa at various volumes of four different solvents 

(ethanol, methanol, chloroform and dimethyl ether)-based 

extracts ranging from 50μl-200μl. It was observed from 

the study that dimethyl ether- based extract of P. ostreatus 

showed the highest activity against E. coli. P. ostreatus 

also showed a minimal activity against K. pneumoniae. 

The chloroform-based extract of P. eryngii showed 

thehighest activity against P. aeruginosa and methanol-

based extract of P. djamor showed the highest activity 

against P. aeruginosa. The diseases caused by E. coli, like 

gastrointestinal diseases can be cured by treatment with 

medicinal preparations in combination with extract of P. 

ostreatus. Extracts of P. eryngii can be used in commercial 

preparation of medicines against diseases caused by K. 

pneumoniae by using them synergistically with the 

presently available medicines. P. aeruginosa, being a 

multi-drug resistant bacteria can be controlled to a greater 

extent by implementing the use of the extracts of P. 

eryngii and P. djamor in combination with the antibiotics. 
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In Asian countries like India, only P. ostreatus, commonly 

known as ‘white oyster mushroom’ is considered to be  

palatable and is more in demand. However, P. eryngii and 

P. djamor mushrooms are also nutritious as well as rich 

sources of antioxidants. Promoting of cultivation and 

commercialization of these mushrooms and their products 

can be a boost up to the financial and economic status of 

the farmers, ultimately creating better employment 

opportunities in the country. Also, the export of these 

mushrooms will help improve trade-relationships of the 

nation. Thus, cultivation and commercialization of the 

mushrooms, P. ostreatus, P. eryngii and P. djamor is quite 

advisable. 

 

IV. CONCLUSION 
 

 P. ostreatus, P. eryngii and P. djamor mushrooms are 

edible, safe, natural and rich sources of antioxidants. 

  They are also suitable for manufacture of drugs and 

food-supplements. 

 The mushroom extracts can be used in manufacture of 

anti-ageing and amti-wrinkle creams. 

  High dosage of these mushroom extracts can be used 

in medicinal preparations like ointments for wounds 

and control bacterial infections caused by pathogenic 

bacteria like P. aeruginosa.  

 Also, these extracts could be used synergistically with 

the prevailing medicines against diseases, resulting in 

lower side-effects. 

 Promoting of cultivation and commercialization of 

these mushrooms and their products can be a boost up 

to the financial and economic status of the farmers, 

ultimately creating better employment opportunities 

in the country. 

  Introduction of these mushrooms into global markets 

will ultimately result in higher economic and financial 

status of the country folk, creating better employment 

opportunities. 

 The export of these mushrooms will help improve 

trade-relationships of the nation. 
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