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ABSTRACT 
 

Plan: The present study has been undertaken to evaluate the in vitro anticancer 

activity of papain hydrolysates of Oyster mushroom (Pleurotus ostreatus) 

protein.  

Preface: Oyster mushroom protein was isolated by phosphate buffer method 

and concentration of protein was found to be 24mg/g of Oyster mushroom.  

Methodology: The total protein was enzyme hydrolysed by papain (enzyme and 

substrate was added at a ratio of 1:5) In vitro anticancer activity was studied 

by Percentage cell inhibition in MCF-7 cell line using MTT assay.  In vitro 

percentage cell viability was tested in vero cell line.  

Outcome: Papain hydrolysates was found to be having highest  percentage cell 

inhibition of 75.82% at 100 µg/ml, 89.83% at 500 µg/ml  concentration  

respectively in MCF-7 cell line. Papain hydrolysates were found to be having 

highest percentage cell viability of 97.23% at 100 µg/ml and 83.72% at 500 

µg/ml concentration respectively. 

 

 

 

1. INTRODUCTION 

   

Oyster mushrooms (Pleurotus ostreatus) have medicinal properties and also good source of protein 

and can be grown easily1. In human diet edible mushrooms have long been used2.It has been reported3 

that leading cause of death in developing countries is cancer. Chemotherapeutic agents used for the 

treatment for cancer kill the cancer cells and also kill normal cells and has lot of side effects. So there 

is a growing demand to treat cancer with natural products. Many research has been carried out on 

plant extracts. Mushrooms are also screened for anticancer activity. It has already been reported that 

different solvent extracts of mushrooms has anticancer effect. So far there are no reports on anticancer 

activity of Oyster mushroom protein.  
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Recently peptide drugs have gained lot of interest as they overcome the problems of drug resistance. 

When the proteins are hydrolysed, the peptides are released which have potential activities against 

bacteria, fungi, parasites and cancer. Hence the present study has been undertaken to evaluate the in 

vitro anticancer activity of Papain hydrolysed Oyster mushroom protein. 

2. MATERIALS AND METHODS 

      

Total protein from Oyster mushroom was extracted by Phosphate buffer method 4 and the total protein 

content was estimated by biuret method.  

2.1. Analysis of percentage cell inhibition in Cancer cell line 

 

Percentage cell inhibition by Oyster mushroom total protein and Papain hydrolysates were analysed 

by using MTT assay in Cancer cell line MCF-75.Oyster mushroom total protein and papain 

hydrolysates were taken at different concentrations ranging from 100-500µg/ml. 

2.2. Analysis of percentage cell viability in Vero cell line 

 

Percentage cell viability by Oyster mushroom total protein and Papain hydrolysates were analysed by 

using MTT assay in Vero cell line5. Oyster mushroom total protein and papain hydrolysates were 

taken at different concentrations ranging from 100-500µg/ml. 

3. RESULTS AND DISCUSSION 

 

The total protein concentration was found to be 24mg/g of Oyster mushroom.  The percentage cell 

inhibition by total protein and papain hydrolysates in MCF cell line are given in Fig.1.  

Percentage Cell inhibition in MCF-7 cell line by total protein was found to be 69.20%, 72.40%, 

80.70%, 80.90% and 85.90% at 100,200,300, 400 and 500 µg/ml concentration respectively. The % 

cell inhibition by papain hydrolysate in MCF-7 cell line was found to be 75.82%, 82.02%, 86.42%, 

89.22% and 89.83% at 100,200,300, 400 and 500 µg/ml concentration respectively. 

The % cell viability by total protein and Papain hydrolysates are given in Fig.2. The percentage cell 

viability by total protein in Vero cell line was found to be 95.6%, 92.3%, 88.0%, 83.80% and 78.3% 

at 100,200, 300, 400 and 500 µg/ml concentration respectively. The percentage cell viability by 

papain hydrolysates was found to be 97.23%, 94.35%, 93.11%, 87.76% and 83.72% respectively.   

Sung Hak lee et al6 demonstrated the human colon cancer cells HT-29 proliferation inhibitory effect 

by hot water extracts of Inonotus obliquus. Byung Tae Park et al 7 reported cytotoxicity effect of a 

protein (CMP) from C.militaris (Cordyceps militaris) mushroom against human breast and bladder 

cancer cells. Three subfractions obtained by ethanol extractions of Chaga mushrooms (Inonotus 

obliquus) had invivo antitumor effects on Sarcoma -180 cell bearing mice. Anticancer effect of hot 

water extract of Pleurotus ostreatus, Pholiota nameko, Pleurotus spodoleucus mushrooms against 

sarcoma 180 has been reported by Ikekawa et al 8, 9. 
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Ajith et al10 reported antitumor effects of ethyl acetate, methanol, and aqueous extracts of Phillinus 

rimosus mushrooms against Ehrllich ascites carcinoma and Dalton’s lymphoma ascites. 

There are no much reports on antitumor effects of mushroom protein. In the present study  the papain 

hydrolysates of Oyster mushroom protein was found to be having highest cell inhibition % of 89.83 at 

500 µg/ml and 75.82% at 100 µg/ml in MCF-7 cell line when compared to total protein as such which 

is having 85.9% and 69.2% at 500 and 100 µg/ml concentration  respectively. 

The percentage cell viability by total protein in Vero cell line was found to be 95.6% and 78.3% at 

100 and 500 µg/ml concentration respectively. The percentage cell viability by papain hydrolysates 

was found to be 97.23% and 83.72% at 100 and 500 µg/ml concentration respectively.   

 

 

 

 

 
Fig.1. Cell inhibition % in MCF -7 Cell line by Total protein 

and Papain hydrolysates of Oyster mushroom protein 

 

 

 

 

 

 
 

 

 

Fig.2. Cell viability % in Vero Cell line by Total protein and 

Papain hydrolysates of Oyster mushroom protein 

 

 

 

 

 

 

4. CONCLUSION 

 

Papain hydrolysates of Oyster mushroom protein is found to be having anticancer activity when tested 

against MCF-7cell line and found to be having higher cell inhibition % when compared to Oyster 

mushroom protein as such. Hence Papain hydrolysate could be a potential anticancer drug. In future in 

vivo animal studies can be carried out to prove the anticancer effect  

 

 
 

 



4 

 Hygeia.J.D.Med.6 (2) October 2014; 1-4 

 

S Meignanalakshmi et al  

 

 

 

 

REFERENCES 

 

 
1. Buah JN, Vandeer puije GC, Bediako EA, Abole EA, Showemimo F. The growth and yield performance of Oyster 

mushroom (Pleurotus ostreaatus) on different substrates. Biotechnology. 2010; 9: 338-342. 

2. Wasser S. Medicinal mushrooms as a source of antitumour and immunomodulating polysaccharides. Appl 

Microbiol Biot. 2003; 60: 258-2744. 

3.  Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D, Bray, 

F.GLOBOCAN 2012 v1.0, Cancer Incidence and Mortality Worldwide: IARC Cancer Base No. 11 

[Internet].Lyon, France: International Agency for Research on Cancer; 2013.  

4. Nina Pandey, Usha Budhathoki. 2007. Protein Determination through Bradford’s Method of Nepalese Mushroom. 

Scientific World. 2007; 5 (5): 85-88.  

5. Mi Ja Chung, Cha-Kwon Chung, Yoonhwa Jeong, Seung –Shi Ham. Anticancer activity of subfractions containing 

pure compounds of Chaga mushroom (Inonotus obliquus) extract in human cancer cells and in Balbc/c mice 

bearing Sarcoma-180 cells. Nutr Res Pract. 2010; 4:177-182. 

6. Sung Hak Lee, Hee Sun Hwang and Jong Won Yun. Antitumor activity of water extract of a Mushroom, Inonotus 

obliquus against HT-29 human colon cancer cells. Phytotherapy Res. 2009.  

7. Byung Tae Park, Kwang Heum Na, Eui cha Jung, Jae Wan Park and Ha Hyung Kim. Antifungal and anticancer 

activities of a protein from the Mushroom Cordyceps militaris. Korean J Physiol Pharmacol. 2009; 13: 49-54.  

8. Ikekawa T, Ueshraa N, Maedaa Y, Nakanishi M, Fukuoka F. Antitumor activity of aqueous extracts of edible 

mushrooms. Cancer Res. 1969; 29: 734-735. 

9. Ikekawa T, Nakanishi M, Ueshra N, Chiharaa G, Fukuoka F. Antitumor action of some Basidiomycetes especially 

Phellinus linteus. Gann 59.1968; 2: 155-1157. 

10. Ajith TA, Janardhanan KK. Cytotoxic and antitumour activities of a polypore macrofungus, Phellinus rimosus 

(Bark) Pilat. J.Ethno pharmacol. 2003; 84:157-162. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sundaram Meignanalakshmi, Aarthi KS, Parthiban M and Palanisammi A. In vitro anticancer activity of papain hydrolysates of Oyster mushroom (Pleurotus 

ostreatus) protein. Hygeia.J.D.Med 2014; 6(2):1-4. Available from http://www.hygeiajournal.com / Article ID-Hygeia.J.D.Med/130/14. 

doi:10.15254/H.J.D.Med.6.2014.130. 

http://www.hygeiajournal.com/

