


Comprehensive Proximate, Amino Acid, and Mineral Profile Quantification of Edible Oyster Mushroom (Pleurotus ostreatus)

Abstract
Oyster mushrooms have been considered as therapeutic and nutrient-rich foods in numerous countries for years due to their significant levels of nutritional components, proximate amino acids, and minerals. This study focuses on the quantitative investigation of the proximate, amino acid, and mineral profiles of edible oyster mushrooms (Pleurotus ostreatus). The proximate parameters analyzed include ash, moisture, crude protein, fat, fiber, and carbohydrate. Amino acid composition was assessed using the High-Performance Liquid Chromatographic (HPLC) Technique, while mineral analysis was conducted using the Agilent FS240AA Atomic Absorption Spectrophotometer. The findings revealed that oyster mushroom was high in moisture (43.43±0.141%), carbohydrate (25.51±0.121%), fiber (11.21±0.099%), protein (8.57±0.127%), and ash (6.63±0.021%) but low in fat (4.67±0.011%). Pleurotus ostreatus indicated richness in amino acid composition with higher total concentrations of essential amino acids (107.403 ppm) than non-essential amino acids (62.502 ppm) of the isolated protein. Isoleucine had the highest essential amino acid content (38.189 ppm), followed by threonine (18.688 ppm) and arginine (18.688 ppm), while proline had the highest nonessential amino acid content (20.051 ppm), followed by cysteine (20.051 ppm) and alanine (9.186 ppm). Also, Pleurotus ostreatus contains considerable amounts of calcium (8.267±0.114 ppm), potassium (7.454±0.077 ppm), sodium (6.454±0.041 ppm), and magnesium (6.379±0.016 ppm), and moderate amounts of zinc (0.267±0.021 ppm), iron (0.595±0.02 ppm), manganese (0.267±0.01 ppm), aluminum (0.021±0.01), and molybdenum (0.178±0.01 ppm). Heavy metals like nickel, chromium, mercury, vanadium, and silicon were present in tolerable quantities while arsenic and silver were completely absent. Our result suggests that Pleurotus ostreatus could be a good source of nutrition and important for medicinal purposes.
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1. Introduction
Mushrooms are an important group of fungi with notable dietary, healing, and commercial uses. Unlike plants, mushrooms are decomposers that live on organic matter, especially wood. They help break down complex materials like lignin and cellulose and return essential nutrients back to the environment in a usable form. This role is key to recycling nutrients in nature (Wu et al., 2025; Dou et al., 2025). The nutritional benefit mushrooms provide to people depends on their ability to absorb and concentrate nutrients and minerals from the materials they grow on (Jasinska et al., 2024). One such mushroom, the oyster mushroom (Pleurotus ostreatus), has received global attention because of its good nutrition, ease of growing, and health benefits (Wal et al., 2022). Oyster mushroom belongs to the Pleurotaceae family and is recognized by its shell-like or spatula-like shape. Its color can vary depending on the species, including white, cream, grey, yellow, pink, or light brown (Ladli, 2020).

The global cultivation of P. ostreatus has expanded rapidly due to its simple and cost-effective growing method. It uses a wide range of industrial and agricultural by-products such as sawdust, rice straw, wheat straw, and corn cobs as growing materials (Aditya et al., 2024). This process transforms low-value waste into valuable food while offering an environmentally friendly solution to waste management. Oyster mushrooms are edible and nutritious, and they can be added to meals in both rural and urban areas to help address nutrient deficiencies in developing countries (Effiong et al., 2024). They contribute to health by providing proteins, carbohydrates, fats, vitamins, and minerals. Their high fiber and low-fat content make them a healthy choice for diets aimed at preventing heart disease (Ogbuji et al., 2024). Oyster mushrooms are rich in protein (15–30%), carbohydrates (43–60%), fiber, key amino acids and important nutrients like potassium, phosphorus, selenium and zinc (Tiupova et al., 2025; Aditya et al., 2024). 

To understand how mushrooms contribute to human nutrition, it's important to know their composition, including protein, carbohydrates, fats, moisture, fiber, and ash, which can be determined through proximate analysis. Chandraprakash et al. (2022) found that oyster mushrooms contain fat, ash, fiber, protein, and carbohydrates. Although they have a low-fat content (~1.2%), they are rich in protein, carbohydrates, fiber, and minerals (Tiupova et al., 2025). According to Muthu & Shanmugasundaram (2016), oyster mushrooms provide a good source of ash, crude fiber, fat, and moisture. Their high fiber and low-fat content support weight management, lower cholesterol, and promote digestive health (Tiupova et al., 2025).

Adebisi et al. (2025) found that oyster mushrooms and Agrocybe aegerita contain significant amounts of essential and non-essential amino acids, including lysine, methionine, threonine, isoleucine, leucine, phenylalanine, valine, tryptophan, histidine, arginine, serine, cysteine, tyrosine, alanine, aspartic acid, glutamic acid, glycine, and proline. These amino acids make them a great plant-based protein source. In Nigeria, traditional protein sources like eggs, beef, and milk are expensive. Oyster mushrooms are rich in water (90%), protein, vitamins, and minerals like phosphorus, calcium, iron, potassium, and sodium. Their nutritional value is similar to that of eggs, milk, and meat (Ogbu et al., 2021). They are also rich in trace elements such as copper, zinc, iron, molybdenum, and cadmium, as well as essential minerals like potassium, phosphorus, sodium, calcium, and magnesium. These minerals support various bodily functions, including electrolyte balance, nerve and muscle function, brain health, heart health, reducing inflammation, supporting the immune system, and regulating iron metabolism. For vegans or individuals looking to boost their protein intake, mushrooms are a useful option. Fresh mushrooms are low in calories and have very little fat or carbohydrate due to their high-water content (Muthu & Shanmugasundaram, 2016).
2.0 MATERIALS AND METHODS 
2.1 Sample Collection and Identification 
Princess Roseline Egbo's farm in Enugu South, Enugu State, Southeastern Nigeria, provided the fresh oyster mushrooms. Pleurotus ostreatus was identified from the sample at the Applied Biology Department's herbarium unit at the Enugu State University of Science and Technology.
2.2 Sample Preparation 
Oyster mushrooms (Pleurotus ostreatus) weighing two kilograms (2 kg) were cleaned to get rid of contaminants and then dried at a temperature of 28°C in the shade. Before the analysis started, the dried mushrooms were powdered and stored in a polythene bag (Roghini et al., 2018).
2.3 Proximate Investigation
Ash, moisture, crude protein, fat, fiber, and carbohydrates are the parameters identified for proximate analysis. These were all assessed using the procedures outlined in Association of Official Analytical Chemists [AOAC] (1990).
2.3.1 Moisture Content Determination
A petri dish was cleaned and oven-dried. Approximately 2 g of Pleurotus ostreatus was weighed into a petri dish. Prior to drying, the weight of the sample and petri dish was recorded. The Petri plate and sample were placed in the oven and heated to 105°C for 2 h. The results were recorded, and the oven was heated for an additional 1 h until a consistent result was reached and the weight was recorded. The drying process was carried out repeatedly until the weight remained constant.

Where; W1 = weight of Petri dish and sample before drying, and W2 = weigh of Petri dish and sample after drying.   
2.3.2. Carbohydrate Determination
The total carbohydrate content of the Pleurotus ostreatus was determined by difference (subtracting crude protein, moisture, fat, fiber, and ash content from 100%).
Calculations:
100 – (% Protein + % Moisture + % Ash + % Fat + % Fiber)
2.3.3 Ash Content Determination
The empty platinum crucible was washed, dried, and the weight noted. Approximately 2 g of Pleurotus ostreatus was weighed into the platinum crucible and placed in a muffle furnace at 550°C for 3 h. The sample was cooled in a desiccator after burning and weighed.
      Calculations: 	
Where; W1 = weight of empty platinum crucible, W2 = weight of platinum crucible and sample before burning and W3 = weight of platinum and ash.
2.3.4 Crude Fiber Determination
Two grams (2 g) of Pleurotus ostreatus were defatted with petroleum ether (if the fat content is more than 10%). The defatted material was boiled under reflux for 30 minutes with 200 ml of a solution containing 1.25 g of H₂SO₄ per 100 ml of solution. The solution was filtered through linen and then washed with boiling water until the washings were no longer acidic. The residue was transferred to a beaker and boiled for 30 minutes with 200 ml of a solution containing 1.25 g of carbonate-free NaOH per 100 ml. The final residue was filtered through a thin but close pad of washed and ignited asbestos in a Gooch crucible, dried in an electric oven, and weighed. It was incinerated, cooled, and weighed again. The loss in weight after incineration x 100 is the percentage of crude fiber.

2.3.5 Crude fat Determination
Crude fat was extracted with petroleum ether, using a Soxhlet apparatus following methods outlined in AOAC (1990). This method was carried out by continuously extracting a food with a nonpolar organic solvent such as petroleum ether for about 1 hour or more. Two hundred and fifty milliliters (250 ml) of clean boiling flasks were dried in an oven at 105–10°C for about 30 minutes. The boiling flasks were transferred into a desiccator and allowed to cool. The cooled boiling flasks were weighed and correspondingly labeled. The boiling flasks were filled with about 300 ml of petroleum ether (boiling point 40–60°C), and the extraction thimble was plugged lightly with cotton wool. The Soxhlet apparatus was assembled and allowed to reflux for about 6 hours, after which the thimble was removed with care and petroleum ether collected in the top container of the setup and drained into a container for reuse. Flasks almost free of petroleum ether were removed and dried at 105°C–110°C for 1 hour. They were transferred from the oven into a desiccator and allowed to cool and then weighed.

2.3.6 Crude Protein Determination
Exactly 0.5 g of sample was weighed into a 30 ml Kjehdal flask (gently to prevent the sample from touching the walls of the side of each), and then the flasks were stoppered and shaken. Then 0.5 g of the Kjedahl catalyst mixture was added. The mixture was heated cautiously in a digestion rack under fire until a clear solution appeared. The clear solution was then allowed to stand for 30 minutes and allowed to cool. After cooling, the solution was made up to 100 ml with distilled water to avoid caking, and then 5 ml was transferred to the Kjedahl distillation apparatus, followed by 5 ml of 40% sodium hydroxide. A 100 ml receiver flask containing 5 ml of 2% boric acid and an indicator mixture containing 5 drops of bromocresol blue and 1 drop of methylene blue was placed under a condenser of the distillation apparatus so that the tap was about 20 cm inside the solution, and distillation commenced immediately until 50 drops got into the receiver flask, after which it was titrated to a pink color using 0.01N hydrochloric acid.
Calculations:


2.4 [bookmark: _Hlk216074595]Determination of Amino Acid Composition using High-Performance Liquid Chromatography (HPLC) Technique
Amino acid determination was carried out using the method described in Adobeze & Enemor (2020).
2.4.1 High Performance Liquid Chromatography (HPLC) Apparatus
The HPLC equipment consisted of a Spectra Physics (San Jose, CA) HPLC apparatus comprising an 8700 XR ternary pump, a 20-µL Rheodyne (Cotati, CA) injection loop, an SP8792 column heater, an 8440 XR UV-vis detector, and a 4290-integrator linked via Labnet to a computer running WINner 8086 software (operating system, MS-DOS version 3.2). For separation, a 250 x 4.6 mm column packed with 5-µm Spherisorb C18 (Sugelabor, Madrid, Spain) was used.
2.4.2 Preparation of Samples and Standards
Prior to derivatization, sample proteins were hydrolyzed as follows: A 0.1-g lyophilized sample was weighed into a 16 x 125 mm screw-cap Pyrex (Barcelona, Spain) tube, 15 mL of 6N hydrochloric acid was added, and the tube was thoroughly flushed with N₂, quickly capped, and placed in an oven at 110°C for 24 hrs. After hydrolysis, the tube contents were vacuum filtered (Whatman #541, Maidstone, England) to remove solids, the filtrate was made up to 25 mL with water, and an aliquot of this solution was further filtered through a 0.50 µm pore-size membrane (Millipore, Madrid, Spain). A standard solution containing 1.25 µmol/mL of each amino acid in 0.1 N hydrochloric acid was prepared.
2.4.3 Derivatization Procedure
The procedure used was the method of Elkin et al. (1985). A standard solution (5, 10, 15, or 20 µL) or 50 µL of sample solution was pipetted into a 10 x 5 mm tube and dried in vacuo at 65°C. To the residue, 30 µL of methanol-water-phenyl isothiocyanate (2:2:1 [v/v]) was added and then removed in vacuo at 65°C. Next, 30 µL of the derivatizing reagent methanol-water-phenyl isothiocyanate (7:1:1:1 [v/v]) was added, and the tube was agitated and left to stand at room temperature for 20 min. Finally, the solvents were removed under a nitrogen stream, and the tube was sealed and stored at 4°C, pending analysis. Prior to injection, 150 µL of diluent consisting of 5 mM sodium phosphate with 5% acetonitrile was added to each tube.
2.4.4 Chromatographic Procedure
Chromatography was carried out at a constant temperature of 30°C using a gradient elution as follows. Eluant A was an aqueous buffer prepared by adding 0.5 mL/L triethylamine to 0.14M sodium acetate and titrating it to pH 6.20 with glacial acetic acid; eluant B was acetonitrile-water (60:40 [v/v]). The gradient program is shown in Table 1
Table 1. Gradient Program Employed for the Separation of PTC-Amino acids
	S/N
	Time (min)
	Flow Rate (mL/min)
	%Eluent
	%Eluent

	
	
	
	A
	B

	1. 
	0
	1.0
	90
	10

	2. 
	12.0
	1.0
	70
	30

	3. 
	20.0
	1.0
	52
	48

	4. 
	22.0
	1.0
	0
	100

	5. 
	24.0
	1.0
	0
	100

	6. 
	30.0
	1.5
	0
	100

	7. 
	37.0
	1.0
	90
	10



2.5 Mineral Analysis
Mineral analysis was conducted using an Agilent FS240AA Atomic Absorption Spectrophotometer according to the method of the American Public Health Association, APHA (1998).
2.5.1 Working Principle
The atomic absorption spectrophotometer's (AAS) working principle is based on the sample being aspirated into the flame and atomized when the AAS's light beam is directed through the flame into the monochromator and onto the detector that measures the amount of light absorbed by the atomized element in the flame. Since metals have their own characteristic absorption wavelength, a source lamp composed of that element is used, making the method relatively free from spectral or radiational interferences. The amount of energy of the characteristic wavelength absorbed in the flame is proportional to the concentration of the element in the sample.
2.5.2 Sample Digestion
Sample digestion was carried out using the method of Adrian (1973). Approximately 2 g of the dried sample were weighed into a digestion flask, and 20 ml of the acid mixture (650 ml conc. HNO₃, 80 ml. HNO₃, 80 ml perchloric acid, and 20 ml conc. H₂SO₄) were added. The flask was heated until a clear digest was obtained. The digest was diluted with distilled water to the 100 ml mark.
2.5.3 Preparation of reference solutions
A series of standard metal solutions in the optimum concentration range were prepared; the reference solutions were prepared daily by diluting the single stock element solutions with water containing 1.5 mL concentrated nitric acid/liter. A calibration blank was prepared using all the reagents except for the metal stock solutions. A calibration curve for each metal was prepared by plotting the absorbance of standards versus their concentrations.
2.6 Statistical Analysis
Data was examined with the Microsoft Excel statistical package. Results were determined as the mean ± STD of duplicate determinations.
3. Result
3.1 Proximate composition of oyster mushroom (Pleurotus ostreatus)
The proximate composition of oyster mushroom (Pleurotus ostreatus) is presented in Table 2. It shows that Pleurotus ostreatus has high moisture content (43.43±0.141%), carbohydrate content (25.51±0.121%), fiber content (11.21±0.099%), protein content (8.57±0.127%), ash content (6.63±0.021%) and low-fat content (4.67±0.011 %).
Table 2: Proximate composition of Oyster mushroom (Pleurotus ostreatus)
	Content
	Composition (%)

	Moisture content
	43.43±0.141

	Fat content
	4.67±0.011

	Ash content
	6.63±0.021

	Fiber content
	11.21±0.099

	Protein content
	8.57±0.127

	Carbohydrate
	25.51±0.121


[bookmark: _Hlk209873636]Values are presented as mean ± standard deviation (n=2)
3.2 Amino Acid Profile of Oyster Mushroom (Pleurotus ostreatus)
Figure 1 shows the chromatogram of Pleurotus ostreatus amino acids separated using high-performance liquid chromatography (HPLC). The result of this study showed a total of eighteen (18) amino acids, ten essential (valine, threonine, isoleucine, leucine, lysine, methionine, phenylalanine, histidine, arginine) and eight non-essential (tryptophan, alanine, proline, serine, tyrosine, aspartate, cysteine, and glutamate) detected using the HPLC (Table 3). Pleurotus ostreatus indicated richness in amino acid composition with higher total concentrations of essential amino acids (107.403 ppm) than non-essential amino acids (62.502 ppm) of the isolated protein. For essential amino acids, isoleucine had the highest amino acid content (38.189 ppm), followed by threonine (18.688 ppm) and arginine (18.688 ppm), while for nonessential amino acids, proline had the highest amino acid content (20.051 ppm), followed by cysteine (20.051 ppm) and alanine (9.186 ppm). Asparagine and glutamine were converted to their corresponding acids during the hydrolysis procedure.
[image: ]
Figure 2:  Chromatogram of Pleurotus ostreatus amino acids 






Table 3: Amino acid composition of Pleurotus ostreatus
	[bookmark: _Hlk214449945]Amino Acid Composition
	Value/Concentration (ppm)

	Essential Amino Acids (EAA)
	

	Valine						
	10.291

	Threonine				
	18.688

	Isoleucine					
	38.189

	Leucine				
	1.817

	Lysine						
	4.908

	Methionine		
	1.176

	Phenylalanine					
	4.210

	Histidine					
	2.071

	Arginine					
	18.636

	Tryptophan					
	7.417

	Total EAA					
	107.403

	Non - Essential Amino Acids (NEAA)
	

	Glycine					
	-

	Alanine				
	[bookmark: _Hlk215887654]9.186

	Serine		
	3.369

	Proline						
	[bookmark: _Hlk215887617]20.051

	Glutamate					
	5.637

	Aspartate				
	2.120

	Tyrosine					
	5.535

	Cysteine					
	16.604

	Total NEAA
	[bookmark: _Hlk215886516]62.502


3.3 Mineral Composition of Pleurotus ostreatus
[bookmark: _Hlk216075388]The mineral compositions of Oyster mushroom (Pleurotus ostreatus) are shown in Table 3. It contains considerable amounts of calcium (8.267±0.114 ppm), potassium (7.454±0.077 ppm), sodium (6.454±0.041 ppm) and magnesium (6.379±0.016 ppm), and moderate amounts of zinc (0.267±0.021 ppm), and iron (0.595±0.02 ppm), manganese (0.267±0.01 ppm), aluminum (0.021±0.01) and molybdenum (0.178±0.01 ppm). Heavy metal like nickel, chromium, mercury, vanadium and silicon are present in tolerable quantities while arsenic and silver are complete absent in the sample (Table 3)












Table 4: Mineral composition of Pleurotus ostreatus 
	Mineral composition
	Concentration (ppm)

	Sodium 
	6.454±0.041

	Potassium 
	7.454±0.077

	Calcium
	8.267±0.114

	Magnesium
	6.379±0.016

	Manganese 
	0.267±0.01

	Cobalt 
	0.002±0.016

	Lead 
	0.016±0.011

	Copper
	0.052±0.01

	Zinc
	0.267±0.021

	Iron
	0.595±0.02

	Aluminum
	0.021±0.01

	Molybdenum 
	0.178±0.01

	Nickel
	0.040±0.02

	Chromium
	0.056±0.03

	Mercury
	0.022±0.02

	Arsenic 
	0.00

	Silver
	0.00

	Vanadium
	0.004±0.001

	Silicon 
	0.007±0.001


Values are presented as mean ± standard deviation (n=2)
4. Discussion
Pleurotus ostreatus has been shown to be both wealthy in nutrients and useful in medicine. They play a crucial part in providing our diet with both macro- and micronutrients. Due to their high concentrations of crude fibers, proteins, water, carbohydrates, vitamins, lipids, and amino acids, mushrooms are regarded as rich foods (Singh et al., 2025). Pleurotus ostreatus is utilized in place of meat since it has a moderate protein content and is an excellent source of vitamins, minerals, and vital amino acids (Sultana et al., 2024). The current study shows the edible oyster mushroom's quantitative proximate, amino acid, and mineral compositions.
In Table 1 the result of proximate analysis of oyster mushrooms shows high moisture content of 43.43±0.141%, followed by carbohydrate content of 25.51±0.121%, fiber content of 11.21±0.099%, protein content of 8.57±0.127%, ash content of 6.63±0.021%, and fat content of 4.67±0.011%. Sharmila et al. (2015) and Nwaogu et al. (2024) stated that oyster mushrooms contain moisture, protein, fiber, ash, crude fat, and carbohydrates. Ghaffar et al. (2024) found that Pleurotus ostreatus cultivated on wheat and rice straws had similar high moisture contents of 42.14% and 43.07%, respectively. Similarly, Agbagwa et al. (2025) found that Pleurotus ostreatus and Pleurotus eryngii grown on different substrates and in different seasons had the greatest moisture content of 46.13±1%. Due to their rich polysaccharide content, which is mainly non-starch polysaccharides with 4–9% soluble and 22–30% insoluble, Pleurotus species have high quantities of carbohydrates (Yu et al., 2023). The study's carbohydrate content of 25.51±0.121% is comparable to the carbohydrate content of 22.61±0.00% reported by Agbagwa et al. (2020). Immunomodulatory activities have been associated with polysaccharides found in mushrooms (Sun et al., 2023). The current study's crude fiber content (11.21±0.099%) may indicate that it can prevent digestive tract metabolic disorders such as diabetes mellitus and hypercholesteremia, as well as constipation (Enemor et al., 2020). By regulating the expression of glycogen synthase kinase (GSK-3β), glycogen synthase (GS), and glucose transporter 4 (GLUT4), mushroom extracts from A. bisporus, H. erinaceus, G. species, and Pleurotus species lower blood glucose levels in the liver and muscle (Singh et al., 2025). Oyster mushrooms are a fantastic vegetarian protein source since they are rich in essential amino acids and a great resource of plant-based protein (Maurya et al., 2025). The protein content in this paper was 8.57±0.127%. According to Muhammed et al. (2023), Pleurotus ostreatus grown on maize husk has a protein content of 7.31%. Pleurotus ostreatus's nutritional makeup varies greatly depending on the plant substrate it is cultivated on (Muhammed et al., 2023). Additionally, the type of protein in the oyster mushroom's substrate affects the protein concentration of its fruiting bodies.
The study's 6.628% ash percentage is similar to the 7.94%, 7.88%, 7.75%, and 6.93% ash contents reported by Nwaogu et al. (2024) for Pleurotus ostreatus cultivated on breadfruit substrate, sterilized cassava peel, non-sterilized sawdust, and sterilized sawdust, respectively. Sultana et al. (2024) reported that oyster mushrooms cultivated in Bangladesh had a total ash concentration ranging from 7.28 to 9.41 g/100. Pleurotus ostreatus may contain more minerals due to its high ash value (Adebisi et al., 2025). Mushroom fats include unsaturated fatty acids and are hypocholesterolemic (Bereda, 2022). Pleurotus ostreatus was found to have a fat content of 4.67±0.011. Mushrooms are considered hypocaloric due to their low lipid content, which ranges from 2% to 6% of the dry mass (Araújo-Rodrigues et al., 2024). Low-lipid diets are beneficial for managing obesity and heart-related conditions (Olasupo et al., 2024). This study's low lipid and high fiber content confirms earlier research showing that diets containing fresh oyster mushroom fruiting bodies dramatically reduced cholesterol and plasma lipids in both humans and experimental animals (Igile et al., 2020).
The quality of amino acids in a meal protein determines its quality. The result of this study showed a total of ten essential and eight non-essential amino acids detected using the HPLC (Table 2). Similarly, P. ostreatus and P. sajor-caju have been reported to have a total of eighteen amino acids by Chirinang and Intarapichet (2009). Pleurotus ostreatus indicated richness in amino acid composition with higher total concentrations of essential amino acids (107.403 ppm) than non-essential amino acids (62.502 ppm) of the isolated protein. Pleurotus ostreatus appears to have a high biological protein value based on the greater quantity of essential amino acids (Kouassi et al., 2016). A higher concentration of essential amino acids indicates its potential and role in wound healing, cell proliferation, and body-building activities (Enemor et al., 2020). Isoleucine had the highest amino acid content (38.189 ppm) for essential amino acids, followed by threonine (18.688 ppm) and arginine (18.688 ppm), while proline had the highest amino acid concentration (20.051 ppm) for nonessential amino acids, followed by cysteine (16.604 ppm) and alanine (9.186 ppm). The highest concentration of the branched-chain essential amino acid, isoleucine (38.189 ppm), recorded for oyster mushroom will serve as a supplement that will meet the desired energy requirements of proteins and will also enhance muscle growth and performance (Effiong et al., 2024). Also, high concentrations of essential amino acids like threonine and arginine have functional roles in wound healing, immune function, intestinal turnover, and vasodilation (Adhikari et al., 2025). A high amount of the nonessential amino acid proline found in oyster mushrooms will serve to enhance the immune system and boost wound healing (Bouchebti et al., 2022). Alanine supplementation has been shown to stimulate the proliferation of lymphocytes and thymocytes, which may decrease the aging-related loss of immune system function (Moskalev et al., 2020). Also, cysteine is a sulfur-containing non-essential amino acid that plays significant roles in the formation of glutathione (Fujii et al., 2023).  Notably, mushrooms of the Pleurotus species have high-quality protein due to the effective distribution of essential and non-essential amino acids (Assemie & Abaya, 2022).
Mineral compositions show the amount of ash left over after dry mushrooms have burned completely (Boadu et al., 2023). Mineral elements support and aid in metabolic, biochemical, and physiological processes. According to the study's results, oyster mushrooms have substantial concentrations of calcium (8.267±0.114 ppm), potassium (7.454±0.077 ppm), sodium (6.454±0.041 ppm), magnesium (6.379±0.016 ppm), iron (0.595±0.02 ppm), manganese (0.267±0.01 ppm), aluminum (0.021±0.01 ppm), and molybdenum (0.178±0.01 ppm) (Table 3). Similarly, Owabie et al. (2025) found that the fungal flora of Pleurotus ostreatus and Pleurotus tuber-regium contained calcium, iron, magnesium, phosphorus, potassium, and sodium. Additionally, Gnanwa et al. (2021) found that Pleurotus ostreatus grown and sold in the village of M'Badon (Abidjan, Côte d'Ivoire) had a rich content of minerals, including copper, iron, magnesium, and sodium, and a smaller amount of calcium, phosphorus, potassium, and zinc. Potassium, selenium, zinc, and iron are important minerals found in oyster mushrooms that are necessary for immune system function and reducing oxidative stress (Maurya et al., 2025). Agbagwa et al. (2020) and Owabie et al. (2025) presented the highest contents of calcium for P. ostreatus as found in this study. Strong bone building, blood circulation, heart rhythm regulation, and nerve conduction are just a few of the biological processes in the human body that depend heavily on calcium (Agbagwa et al., 2020; Awewomom et al., 2025). Because mushrooms are known to have a lower sodium content and a greater potassium content, oyster mushrooms' high potassium content will assist in easing blood vessel constriction and ultimately lower blood pressure (Alazzeh et al., 2023). The oyster mushroom contains essential mineral elements like iron, copper, zinc, and manganese, which may be linked to brain health through a number of biological pathways. For example, zinc is a crucial component of several nervous system enzymes, and iron, copper, and manganese may be involved in the inflammatory, oxidative, and stress response processes of neurons (Zhao et al., 2023). Arsenic and silver are totally absent from the sample, while heavy metals like nickel, chromium, mercury, vanadium, and silicon are present in acceptable amounts. Adults are expected to take 50–200 µg of chromium (III) per day as a necessary element (Awewomom et al., 2025). The tolerable weekly dietary levels of mercury, lead, cadmium, and arsenic metals are 0.0016, 0.025, 0.007, and 0.015 mg/kg body, respectively, according to WHO/EUROPE. (Witkowska et al., 2021). According to Ezomoh et al. (2019), high concentrations of certain heavy metals over allowable limits can cause metabolic disorders or toxicity.
5. Conclusion
The proximate, amino acid and mineral analyses of the Pleurotus ostreatus reveals that it is a nutritionally dense food source. It is especially low in fat and high in moisture, protein, carbohydrates, dietary fiber, minerals, and essential amino acids. The results of this study suggest that eating oyster mushrooms on a daily basis will enhance favorable lipid profiles and dietary fiber intake, among other beneficial nutritional outcomes.
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