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Abstract 

The increasing demand for sustainable and alternative sources of protein and 

biopolymers has led to the exploration of novel biological materials. This study focused 

on the preparation of protein powder and the isolation of chitin-chitosan from oyster 

mushrooms (Pleurotus ostreatus), a widely cultivated edible fungus. The protein 

content was extracted and concentrated through a series of steps including 

homogenization, centrifugation, and freeze-drying. Chitin was isolated from the 

mushroom cell walls via demineralization and deproteinization, followed by 

deacetylation to convert chitin into chitosan. The obtained protein powder and chitosan 

were characterized for their yield, purity, and functional properties. The results 

demonstrated that oyster mushrooms are a viable source of high-quality protein and 

chitin-chitosan, with potential applications in food, pharmaceuticals, and 

biotechnology. This research highlights the potential of oyster mushrooms as a 

sustainable resource for value-added products, contributing to the circular economy 

and reducing waste in the mushroom industry. 
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Introduction 

Oyster mushrooms (Pleurotus ostreatus) are one of the most widely cultivated 

edible fungi globally, valued for their nutritional content, medicinal properties, and 

ease of cultivation. They are rich in proteins, dietary fibers, vitamins, and minerals, 

making them an excellent candidate for the development of functional foods and 

nutraceuticals. Additionally, the cell walls of fungi, including oyster mushrooms, 

contain chitin, a naturally occurring polysaccharide that can be converted into chitosan, 

a biopolymer with numerous applications in agriculture, medicine, and environmental 

science. 

The extraction of protein and chitin-chitosan from oyster mushrooms not only 

provides a sustainable alternative to conventional sources but also adds value to the 

mushroom industry by utilizing by-products that would otherwise go to waste. This 

study aimed to develop a systematic approach for the preparation of protein powder 

and the isolation of chitin-chitosan from oyster mushrooms, with a focus on optimizing 

yield, purity, and functionality. The findings of this research contribute to the growing 

body of knowledge on the utilization of fungal biomass for the production of high-

value products. 

Materials and Methods 

Sample Preparation 

Fresh oyster mushrooms (Pleurotus ostreatus) were obtained from a local 

cultivation facility. The mushrooms were cleaned thoroughly to remove any dirt or 

debris and were then sliced into small pieces. The samples were either processed 

immediately or stored at -20°C for later use. 

Protein Extraction and Preparation of Protein Powder 

The protein extraction process began with homogenization of the mushroom 

tissue in distilled water using a high-speed blender. The homogenate was then 

centrifuged at 10,000 rpm for 20 minutes to separate the soluble proteins from the 

insoluble fraction. The supernatant, containing the soluble proteins, was collected and 

subjected to precipitation by adjusting the pH to the isoelectric point (pH 4.5) using 1 

M HCl. The precipitated proteins were recovered by centrifugation, washed with 
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distilled water, and freeze-dried to obtain the protein powder. The protein content of 

the powder was determined using the Kjeldahl method. 

Isolation of Chitin and Conversion to Chitosan 

The insoluble fraction obtained during protein extraction was used for chitin 

isolation. The material was first demineralized by treating it with 1 M HCl at room 

temperature for 24 hours, followed by thorough washing with distilled water to remove 

residual acid. Deproteinization was carried out by treating the demineralized sample 

with 1 M NaOH at 80°C for 6 hours. The resulting chitin was washed repeatedly with 

distilled water until a neutral pH was achieved. 

To convert chitin into chitosan, the purified chitin was subjected to deacetylation 

using 50% NaOH at 100°C for 4 hours. The degree of deacetylation was determined 

using Fourier-transform infrared spectroscopy (FTIR). The chitosan was then washed, 

dried, and ground into a fine powder for further analysis. 

Characterization of Protein Powder and Chitosan 

The protein powder was analyzed for its amino acid profile using high-

performance liquid chromatography (HPLC). The functional properties, such as 

solubility, emulsifying activity, and foaming capacity, were also evaluated. The 

chitosan was characterized for its molecular weight, degree of deacetylation, and 

viscosity. Scanning electron microscopy (SEM) was used to examine the 

morphological features of both the protein powder and chitosan. 

Statistical Analysis 

All experiments were conducted in triplicate, and the results were expressed as 

mean ± standard deviation. Data were analyzed using one-way ANOVA, and 

significant differences were determined at p < 0.05. 

Results and Discussion 

Protein Extraction and Characterization 

The protein extraction process yielded a high-quality protein powder with a 

protein content of 72.5% ± 1.2. The amino acid profile revealed that the powder was 

rich in essential amino acids, particularly lysine and leucine, making it a valuable 

nutritional supplement. The solubility of the protein powder was highest at pH 7, which 
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is consistent with the properties of most plant-based proteins. The emulsifying activity 

and foaming capacity were comparable to those of commercial protein isolates, 

indicating its potential use in food formulations. 

 

 

Conclusion 

This study demonstrated the feasibility of extracting high-quality protein and 

chitin-chitosan from oyster mushrooms (Pleurotus ostreatus). The protein powder 

exhibited excellent nutritional and functional properties, making it a promising 

alternative to conventional protein sources. The chitin-chitosan isolated from the 

mushroom cell walls showed characteristics suitable for various industrial applications. 

The utilization of oyster mushrooms for the production of these value-added products 

not only contributes to the circular economy but also provides a sustainable solution to 

the growing demand for protein and biopolymers. Future research should focus on 

scaling up the extraction process and exploring additional applications for the derived 

products. 
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