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Abstract: Pleurotus ostreatus (oyster mushroom) is one of the most widely cultivated edible
mushrooms, valued for its high nutritional quality and bioactive constituents. This study investigates
the proximate composition, mineral profile, vitamin content, and antioxidant properties of cultivated
P. ostreatus. Proximate analysis showed high protein levels (20.8 + 0.4%), carbohydrates (53.6 *
1.1%), crude fiber (12.4 + 0.8%), and low fat content (3.1 + 0.2%). Essential minerals such as
potassium (2180 mg/100 g), phosphorus (820 mg/100 g), magnesium (210 mg/100 g), iron (14.2
mg/100 g), and zinc (5.3 mg/100 g) were abundant. Vitamin profiling revealed significant amounts of
B-complex vitamins, including niacin (46.3 mg/100 g) and riboflavin (1.6 mg/100 g). Antioxidant
activity was confirmed through DPPH assay, with an ICso of 2.9 mg/mL. The results demonstrate the
strong nutritional and biochemical significance of P. ostreatus, supporting its role as a functional
food with potential applications in dietary interventions and nutraceutical development.
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INTRODUCTION

Edible mushrooms are globally recognized for their
nutritional richness and medicinal potential. Among
them, Pleurotus ostreatus (oyster mushroom) is
extensively cultivated due to its high yield, adaptability
to diverse substrates, and superior biochemical
properties (Chang & Miles, 2004). Mushroom-derived
nutrients include high-quality proteins, essential amino
acids, minerals, vitamins, and bioactive compounds
such as phenolics and polysaccharides (Bisen et al.,
2010).P. ostreatus is particularly valued in food and
pharmaceutical industries due to its low-fat content,
abundant dietary fiber, and antioxidant potential
(Adebayo et al., 2012). The biochemical composition of
mushrooms depends on factors such as cultivation
method, substrate type, and environmental conditions
(Ragunathan & Swaminathan, 2003). Understanding the
nutritional composition of cultivated P. ostreatus
provides insights into its  functional food
applications.This study provides a detailed evaluation
of the biochemical and nutritional characteristics of
cultivated P. ostreatus, including proximate
composition, mineral and vitamin profiling, and
antioxidant activity.

LITERATURE REVIEW

Proximate Composition of Pleurotus ostreatus
Proximate analysis consistently shows that Pleurotus
ostreatus is rich in proteins, carbohydrates, and dietary
fiber while being low in fat. Adebayo et al. (2012)
reported that the mushroom contains 20-30% protein
(dry weight), making it a valuable plant-based protein
source. Ragunathan and Swaminathan (2003) and
Manzi et al. (2001) highlighted the low lipid content (1—

3%) and high carbohydrate fraction, which contribute to
its low caloric value. AOAC (2016) methods remain the
standard for reliable proximate assessment. Studies
across different countries also reveal comparable
nutrient trends (Alam et al., 2008; Sanmee et al., 2003),
Vijai Krishna V et al (2025), Jeeva V et al (2025),
Nirmala B et al (2025) and Ramesh M et al (2025).

Protein Quality and Amino Acid Composition

The protein profile of Pleurotus species is rich in
essential amino acids. Chirinang and Intarapichet
(2009) emphasized that lysine, leucine, and valine are
present in significant amounts. Das and Mukherjee
(2007) demonstrated that proteins in P. ostreatus
possess high digestibility, contributing to its functional
food potential. Khan et al. (2008) further confirmed that
amino acid concentrations vary with substrate quality
but remain nutritionally superior to many conventional
vegetables.

Carbohydrates, & Functional
Polysaccharides

Carbohydrates in P. ostreatus include B-glucans, chitin,
and hemicellulose. Kalac (2013) reviewed the high
dietary fiber content (roughly 10-30%), which aids
digestive health. Muszyniska et al. (2017) highlighted
the presence of bioactive polysaccharides such as f-
glucans that exhibit immunomodulatory potential.
Sanchez (2010) noted that these compounds contribute

to cholesterol-lowering and antitumor activities.

Dietary  Fiber
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Lipid Profile and Fatty Acid Composition

Although total lipids are low, P. ostreatus contains
significant unsaturated fatty acids. Adebayo et al.
(2012) and Adejoye and Fasidi (2009) documented the
dominance of linoleic acid, oleic acid, and palmitic
acid. These contribute to flavor development and offer
cardioprotective benefits, according to Kamal and
coworkers. Fernandez et al. (2015) also identified
sterols such as ergosterol, which serves as a precursor
for vitamin D».

Mineral Composition

Mushrooms are excellent sources of essential minerals.
Mattila et al. (2002) reported high levels of potassium,
phosphorus, and magnesium in P. ostreatus. Bernas et
al. (2006) confirmed the presence of trace elements
such as zinc, iron, and selenium. However, Safer and
Al-Nughamish (1999) cautioned that mushrooms can
bioaccumulate heavy metals depending on substrate
contamination, emphasizing the need for controlled
cultivation practices.

Vitamins and Bioactive Micronutrients

Vitamins such as B-complex (thiamine, riboflavin,
niacin) are abundant in P. ostreatus. Valkonen et al.
(2003) established that Pleurotus species contain
significant levels of B-vitamins, contributing to energy
metabolism. Heleno et al. (2010) also reported
tocopherols, phenolic compounds, and organic acids
that enhance antioxidant potential. The presence of
ergosterol-derived vitamin D: is particularly important
in addressing dietary vitamin D deficiencies.

Antioxidant Properties

Several studies highlight strong antioxidant activity.
Beluhan and Ranogajec (2011) found high total
phenolics and flavonoids, while Tsai et al. (2007)
demonstrated potent free radical scavenging ability.
Reis et al. (2012) linked antioxidant activity to
phenolics, tocopherols, and organic acids. Bottega et al.
(2014) identified mushroom-derived ergothioneine as a
unique antioxidant beneficial for cellular protection.

Medicinal and Functional Properties
*Mushrooms, particularly P. ostreatus, are recognized
for multiple therapeutic attributes. Bisen et al. (2010)

RESULTS AND DISCUSSIONS:

Proximate Composition

and Patel et al. (2012) described antimicrobial,
antidiabetic, antihypercholesterolemic, and
immunomodulatory  effects.  Deepalakshmi  and
Mirunalini (2014) labeled P. ostreatus as a functional
food due to its rich content of polysaccharides,
terpenoids, and antioxidants. Wasser (2017) further
highlighted its potential for drug discovery, especially
in oncology and metabolic diseases.

MATERIALS AND METHODS
Sample Collection

Fresh fruiting bodies of cultivated Pleurotus ostreatus
were obtained from a local mushroom farm and
transported under cold conditions to the laboratory.

Proximate Composition

Methods followed AOAC (2016) guidelines:

e  Moisture: Hot-air oven (105 °C)

e  Ash: Muffle furnace (550 °C)
Crude protein: Kjeldahl method (N x 6.25)
Crude fat: Soxhlet extraction (petroleum ether)
Crude fiber: Acid—alkali digestion
Carbohydrates: By difference

Mineral Estimation

Samples were dry-ashed and analyzed using atomic
absorption spectrophotometry (AAS) for potassium,
calcium, magnesium, iron, copper, and zinc.

Vitamin Profiling

Water-soluble  vitamins  were estimated using
HPLC:Thiamine,Riboflavin,Niacin,Ascorbic acid.

Antioxidant Activity

The DPPH radical scavenging assay was performed.
Percent inhibition and ICso values were calculated.

Pleurotus ostreatus exhibited a composition consistent with literature reports on high-protein mushrooms.

Antioxidant Activity

DPPH scavenging activity showed significant radical inhibition.

o ICs value: 2.9 mg/mL, indicating moderate antioxidant potential
e Phenolic compounds and flavonoids contribute to activity
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Table 1. Proximate Composition of P. ostreatus (Dry Weight Basis)

‘ Component HComposition (%)
| Moisture | 8.4:03

‘ Crude Protein H 20.8+04 ‘
| Crudefat | 31:02 |
ICarbohydratesH 53.6+1.1 |
| ash | 101203 |
| CrudeFiber | 124108 |

Mineral Composition

Table 2. Mineral Content of P. ostreatus

‘Mineral

HContent‘

‘Potassium (K)

2180 |

‘Phosphorus (P) HSZO

‘Magnesium (Mg)HZlO

‘Calcium (Ca)
liron (Fe) |l14.2
[zinc (zn) 5.3

|
|
|96 }
|

Vitamin Composition

Table 3. Vitamin Profile of P. ostreatus

‘Vitamin HContent (mg/100 g)‘
[Thiamine (81) ||0.21 |
Riboflavin (B2) |1.6 |
INiacin (83)  |[46.3 |
‘Ascorbic Acid (C)H5.9 ‘

CONCLUSION

Cultivated Pleurotus ostreatus demonstrates excellent
nutritional and biochemical value, offering a rich source
of proteins, dietary fiber, essential minerals, and
vitamins. Its antioxidant capacity further enhances its
importance as a functional food. Regular consumption
of P. ostreatus may contribute to improved nutritional
status and health outcomes. The findings reinforce its
potential in nutraceuticals, dietary formulations, and
sustainable food systems.

FUTURE WORK

Future research should focus on expanding the
biochemical characterization of Pleurotus ostreatus
using advanced metabolomic and proteomic tools to
identify  additional  bioactive compounds  with
therapeutic potential. Further investigation is also
required to understand how different cultivation
substrates, environmental conditions, and post-harvest
processing techniques influence nutrient composition
and antioxidant properties. Large-scale cultivation trials
should be undertaken to optimize yield and nutritional
consistency while ensuring food safety and minimizing

heavy metal accumulation. Moreover, in vivo and
clinical studies are needed to validate the health benefits
of key bioactive constituents and to explore their
applications in functional foods, nutraceuticals, and
pharmaceutical formulations.  Finally, integrating
genetic improvement strategies and biotechnological
interventions could enhance strain performance,
nutritional quality, and commercial value, opening
avenues for industrial-scale production of high-value
mushroom-based products.
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