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This study assessed the impact of three readily available substrate materials, namely 

sawdust, maize leaves, and banana leaves, on the constituents of Pleurotus ostreatus. 

The mushroom was cultivated under the same conditions on the substrates 

independently, harvested, and analysed for proximate, mineral, and phytochemicals in 

line with standard protocols. Crude protein and crude fat content differed significantly 

across the three substrates, while significant differences in crude fibre and ash were 

observed between selected substrates (p < 0.05). The mushroom grown on sawdust had 

the highest protein content, while those cultivated on maize leaves recorded higher levels 

of crude fat, crude fibre, and ash. Some phytochemicals (oxalates, phytates, phenols, and 

saponins), and all the mineral elements analysed, were significantly influenced by the 

substrate type. Banana leaves supported Mn and K accumulation, while maize leaves 

favored Fe, Zn, and Mg in the grown mushrooms. Both banana leaves and maize leaves 

yielded statistically equivalent high K values. These results show that the choice of 

substrate for the cultivation of mushrooms can affect their compositional characteristics. 

No single substrate wholly produced mushrooms with the highest levels of all the 

measured constituents, but each substrate was linked to particular nutritional and mineral 

contents. This study highlights the potential of readily available agricultural residues as 

substrates for cultivating P. ostreatus with differing nutritional profiles and provides 

useful information for selecting substrates according to desired mushroom quality. 
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INTRODUCTION 

Edible mushrooms are increasingly recognised as valuable 

food resources because they provide protein, dietary fibre, 

minerals and a variety of biologically active compounds. 

Among cultivated species, Pleurotus ostreatus (oyster 

mushroom) is especially popular because of its nutritional 

value, ability to adapt to different growing conditions, and 

utilize different lignocellulosic wastes (Lesa et al., 2022). The 

nutritional composition of P. ostreatus includes protein, 

carbohydrate, fibre, ash, and fat, with their levels in the 

mushroom varying based on environmental and cultivation 

conditions (Ekute, 2018; Elkanah et al., 2022). Being a 

saprophytic fungus, P. ostreatus can grow on agricultural and 

agro-industrial residues by degrading cellulose, 

hemicellulose, and lignin through extracellular enzymes 

(Doroski et al., 2022; Karmani et al., 2022). The use of such 

biomass residues offers twofold benefits. These include the 

provision of relatively inexpensive materials for mushroom 

production along with creating an avenue for the productive 

utilisation of agricultural wastes. 

Sawdust is one of the commonly used substrates for oyster 

mushroom cultivation because of its lignocellulosic nature 

and availability. However, increasing emphasis on 

sustainable utilization of forest resources has sparked interest 

in alternative agricultural residues. They are cheap, 

renewable, and readily available. Some authors have 

investigated crop residues such as maize residues, banana 

leaves, rice husks, and oil-palm wastes for mushroom 

cultivation (Obinna-Echem and Chukunda, 2018; Adebayo et 

al., 2021; Costa et al., 2023). 

 Banana leaves are of special interest because they are readily 

available agricultural residues in many tropical regions such 

as Nigeria, and have demonstrated potential as a substrate for 

P. ostreatus. Aguchem et al. (2022) reported significant 

differences in several nutritional and antinutritional 

parameters between banana-leaf-grown mushrooms and those 

grown on a rice-bran/sawdust substrate. Such findings 

suggest that banana leaves can provide a suitable growing 

environment while producing mushrooms with a distinct 

chemical composition. 

Maize leaves are a potential substrate for mushroom 

cultivation because it is available in large quantities wherever 

maize is cultivated and processed. Their ability to support P. 

ostreatus cultivation has been demonstrated. Adjapong et al. 

(2015) showed that maize husk could support oyster 

mushroom production, while subsequent studies have 

continued to explore agricultural residues as alternative 

substrates for improving mushroom production and quality. 

These findings demonstrate the potential of maize residues as 

alternative substrates for P. ostreatus cultivation. 

Substrate composition can impact the nutrients available to 

the fungus during colonization and fruit-body formation. This 

may subsequently affect the nutritional characteristics of the 

harvested mushrooms. Earlier studies reported variations in 

nutritional, mineral, and bioactive contents of P. ostreatus 

cultivated on different agricultural wastes (Kunjadia et al., 

2014; Onyeka et al., 2018; Elkanah et al., 2022; Jimoh et 
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al.,2023; Muhammed et al., 2023). Similarly, Aguchem et al. 

(2022) reported that mushrooms cultivated on banana leaves 

and sawdust differed significantly in nutrient, vitamin, 

mineral, and antinutrient composition. This shows that 

substrate selection can modify the nutritional characteristics 

of the harvested fruiting bodies.  

Although some studies have established that cultivation 

substrates influence mushroom chemical/nutritional quality, 

most have assessed selected nutritional parameters or 

compared only a limited number of substrates. Comparative 

assessments that integrate proximate composition, 

phytochemical constituents, and mineral profiles of P. 

ostreatus cultivated on sawdust, banana leaves, and maize 

leaves under the same growing conditions remain relatively 

scarce. Such all-encompassing research is valuable because it 

provides a basis for selecting locally available substrates 

based on the desired nutritional constituents of the cultivated 

mushrooms rather than fruiting body yield alone. 

Therefore, this study aims to assess the effects of sawdust, 

banana leaves, and maize leaves as growth substrates on the 

proximate composition, phytochemical constituents, and 

mineral composition of Pleurotus ostreatus. The findings 

contribute to the growing body of knowledge on sustainable 

utilization of agricultural residues and provide useful 

information for optimizing substrate selection to improve the 

nutritional quality of cultivated oyster mushrooms. 

 

MATERIALS AND METHODS 

Collection of Mushroom Spawn and Substrates 

Pleurotus ostreatus sorghum-grain spawn was purchased 

from a commercial mushroom farmer in Abuja, Nigeria. Fresh 

sawdust, banana leaves, and maize leaves were collected from 

local sources within Abuja. 

 

Preparation of Cultivation Substrates 

The banana leaves and maize leaves were cleaned to remove 

dirt, air-dried, and chopped into smaller pieces, while the 

sawdust was sieved to remove coarse particles and unwanted 

materials. The resulting substrate particle sizes were not 

quantitatively measured. The cleaned substrates were lightly 

sprayed with distilled water before being transferred into 

cultivation bags. The amount of water applied was not 

quantified. We weighed approximately 500 g of each 

substrate into separate ice-block polyethylene bags, and 

prepared 15 bags for each substrate treatment. Raw substrate 

characterization was not performed. 

The substrate bags were pasteurized by steam generated from 

boiling water in a tightly covered metal drum (see Figure 1). 

The bags were placed on a raised platform above the boiling 

water, ensuring that they were not in direct contact with the 

water, and were exposed to steam for twenty-four (24) hours. 

Following pasteurization, the substrate bags were allowed to 

cool to room temperature before inoculation. 

 

Inoculation, Incubation and Harvesting 

As described by Tarko and Sirna (2018), each substrate bag 

was inoculated with Pleurotus ostreatus spawn at a spawn 

rate of 5% (w/w) under sterile conditions in a Still Air Box. 

 

 

 

 
Figure 1: Stages in the Cultivation of Pleurotus ostreatus on the Substrates 

 

The inoculated bags were incubated in a dark room until 

complete mycelial colonization and subsequent fruiting. 

Mature fruiting bodies were harvested manually from each 

cultivation bag. For each substrate treatment, the harvested 

mushrooms from the fifteen (15) bags were pooled to form a 

composite sample, which was subsequently prepared for 
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chemical analysis. Each chemical analysis was performed in 

triplicate using the respective composite samples. 

 

Sample Preparation 

The harvested mushrooms were cleaned to remove substrate 

particles, oven-dried to constant weight at 60 oC, and milled 

into fine powder using a laboratory grinder. The powdered 

samples were stored in airtight containers until further 

analyses. 

 

Proximate Analysis 

Moisture, crude protein, crude fat, crude fibre and ash 

contents of the mushroom samples were determined 

according to standard AOAC methods of analysis (AOAC, 

2005 (a -d); Thiex, 2009). Total carbohydrate content was 

spectrophotometrically determined using the anthrone 

method as described by Yemm and Willis (1954). Each 

parameter was determined in triplicate, and the results were 

expressed on a percentage basis. 

 

Phytochemical Analysis: Qualitative 

The mushroom samples were extracted using distilled water 

and ethanol as described by Khan et al. (2023). The extracts 

were then evaluated for the presence of the phytochemicals, 

namely saponins, tannins, phenols, flavonoids, steroids, 

alkaloids, oxalates, phytates, phytosterols, terpenoids, 

quinones, fixed oil and fats, carboxylic acids, anthraquinones, 

glycosides, xanthoproteins, polyphenols, anthocyanins, resins 

and phlobatannins, according to the standard methods 

described by Ekute (2019), Effiong et al. (2024), and Lokman 

et al. (2025).  

 

Phytochemical Analysis: Quantitative 

Of the ten (10) phytochemicals detected, six (6) were 

subsequently quantified based on the availability and 

completeness of the required analytical reagents at the time of 

the study. The remaining four (4) phytochemicals could not 

be quantitatively determined because the necessary reagents 

were either incomplete or not available. The concentrations of 

the phytochemicals, alkaloids, total phenols, saponins, 

oxalates, phytates, and terpenoids, were determined using 

standard analytical procedures described by Ekute et al. 

(2025). All analyses were carried out in triplicate and 

expressed as mg g⁻¹. 

 

Mineral Analysis 

The powdered mushroom samples were digested using a 

standard wet digestion procedure before mineral 

determination (Ekute et al., 2025). Sodium (Na), iron (Fe), 

zinc (Zn), manganese (Mn), potassium (K), and magnesium 

(Mg) contents were determined using an atomic absorption 

spectrophotometer. Mineral concentrations were expressed as 

mg kg⁻¹. Each determination was performed in triplicate. 

 

Statistical Analysis 

Results were expressed as mean ± standard deviation of 

triplicate determinations. Statistical analysis was performed 

using one-way analysis of variance (ANOVA) to evaluate the 

effect of cultivation substrate on the measured parameters. 

Differences among treatment means were separated using 

post hoc Tukey's (HSD) test at a 95% confidence level (p < 

0.05). 

 

RESULTS AND DISCUSSION 

Cultivation Substrate Impact on Proximate Composition 

of Pleurotus ostreatus 

The proximate composition of Pleurotus ostreatus grown on 

different substrates namely sawdust, banana leaves, and 

maize leaves, is given in Table 1, with an indication of post 

hoc  

 

Table 1: Proximate Composition of Pleurotus ostreatus Grown on Different Substrates 

Parameter (%) Sawdust Banana leaves Maize leaves 

Crude Protein 7.97±0.087a 7.54±0.136b 5.68±0.045c 

Crude Fat 4.06±0.051b 3.61±0.128c 4.88±0.055a 

Crude Fibre 12.76±0.252b 14.46±0.522a 14.87±0.126a 

Moisture 5.25±0.296a 5.25±0.217a 5.10±0.080a 

Ash 8.88±0.092b 9.15±0.165ab 9.56±0.225a 

Carbohydrates 61.43±0.638a 60.13±0.834a 60.536±0.875a 

Values are Presented as Mean ± Standard deviation (n = 3). Means Within the Same row Bearing Different Superscript Letters 

are Significantly different (p < 0.05), While Means Sharing a Common Superscript Letter are not Significantly Different Based 

on the Post Hoc Tukey Test.  

 

 
Figure 2: Effect of Cultivation Substrate on Selected 

Proximate Constituents of Pleurotus ostreatus 



Beyond Growth: Substrate-Dependent Variations … Ekute et al.,     FJS 

FUDMA Journal of Sciences (FJS) Vol. 10 No. 17, September, 2026, pp 65 – 73 68 

Tukey analysis and analysis of variance (ANOVA, p < 0.05), 

indicating a significant or insignificant difference in values 

obtained per proximate component across the three substrates. 

Figure 2 correspondingly shows the substrate-dependent 

variations in composition. The results showed that the three 

substrates produced P. ostreatus mushrooms having crude 

protein, crude fat, crude fibre, ash, moisture, and 

carbohydrates. However, the substrate type affected the levels 

of some of the nutritional constituents (crude fat, crude 

protein, crude fibre, and ash) in the mushrooms, as revealed 

by significant differences at p < 0.05 (Table 1). Carbohydrate 

was the highest available nutrient in the mushrooms (60.13 ± 

0.834 to 61.43 ± 0.638 %), followed by crude fibre (12.76 ± 

0.252 to 14.87 ± 0.126%), ash (8.88 ± 0.092 to 9.56 ± 0.225 

%), crude protein (5.68 ± 0.045 to 7.97 ± 0.087 %), moisture 

(5.10 ± 0.080 to 5.25 ± 0.296 %) and crude fat (3.61 ± 0.128 

to 4.88 ± 0.055 %). The moisture content recorded in this 

study falls within the range of 3–13% documented by 

Lysakowska et al. (2023) for dried mushrooms. Looking at 

the effect of the substrates on the proximate levels, the order 

of values for the significantly different parameters was 

sawdust ˃ banana leaves ˃ maize leaves for crude protein, 

maize leaves ˃ sawdust ˃ banana leaves for crude fat, maize 

leaves ˃ banana (though not significantly different from that 

of maize leaves) ˃ sawdust for crude fibre, and maize leaves 

˃ banana leaves ˃ sawdust for ash content. The observed 

higher protein content in sawdust-grown mushrooms than in 

the other two substrates could be related to differences in 

substrate nutrient availability and its carbon-to-nitrogen 

balance (Belletini et al., 2016). P. ostreatus requires carbon 

for energy and nitrogen for the synthesis of protein and some 

other nitrogen-containing cellular constituents, thus 

validating the role of a balance in the C-to-N ratio in the 

growth substrate. Disesa et al. (2024) noted a similar 

observation in their study, which demonstrated that substrate 

formulation with respect to C, N, and C-to-N characteristics 

produces significant differences in protein content of the 

studied mushrooms. Another study by Gardelli et al. (2024) 

further affirmed that substrate and mushroom strain affected 

the quality of protein in P. ostreatus. 

Also related to substrate carbon resource availability and its 

assimilation by the growing mushroom is the fat content. Fat 

accumulation is closely linked with fungal carbon 

metabolism, and variation in growth substrate composition 

can influence the amount and composition of fats formed in 

the edible fungus fruiting bodies (Suwannarach et al., 2022), 

hence the observed variations. Diamantopoulou et al. (2023) 

observed substrate-related differences in P. ostreatus 

cultivated on different agro-industrial substrates. However, in 

this case, maize leaves-grown P. ostreatus had the highest fat 

content but the lowest protein content. The lower content 

observed in the maize leaves-grown mushrooms may be 

related to differences in the nutrients available to the fungus 

during the development of the fruiting bodies. Similarly, the 

higher fat content suggests that the fungus may have 

assimilated nutrients differently when grown on maize leaves. 

This is in agreement with the observation that the composition 

of P. ostreatus could vary based on the substrate used for 

cultivation (Hoa et al., 2015; Elkanah et al., 2022). Though 

this study did not determine the chemical composition of the 

substrates before cultivation and, as such, the specific 

component responsible for the differences in observation 

cannot be identified, the findings nevertheless imply that each 

substrate is nutrient-specific, not necessarily favoring all 

other food nutrients. 

Similarly, maize leaves-grown mushrooms gave the highest 

numerical value of crude fibre, though the Tukey grouping 

showed they were not uniformly significant across the three 

substrate types. This observation may also be related to 

differences in structural carbohydrate composition of the 

substrates and the capability of P. ostreatus to degrade and 

utilize the cellulose and other lignocellulosic components of 

the substrate. Hu et al. (2024) noted that substrate 

composition influences the biochemical properties of the 

resulting mushroom grown on it. 

Ash content, which gives an estimate of the inorganic left over 

after combustion, indirectly reflecting the total mineral 

portion of food materials (Ekute et al., 2025), was observed 

to be higher in maize leaves-derived P. ostreatus. The authors 

Diamantopoulou et al. (2023) and Disesa et al. (2024) 

reported significant differences in ash content of P. ostreatus 

grown on different substrates. Maize-leaves-grown 

mushrooms having the highest ash content may suggest 

greater mineral accumulation from the growth substrate. 

 

Phytochemical Qualitative Evaluation of the Cultivated 

Mushrooms 

Twenty-one (21) phytochemicals were tested for their 

presence in P. ostreatus cultivated on the three substrates, as 

presented in Table 2. The mushrooms from the substrates 

were found to contain phenols, steroids, alkaloids, oxalates, 

phytates, phytosterols, terpenoids, fixed oil and fats, resins, 

and saponins, though saponins were not found in the banana 

leaves-grown P. ostreatus, while the eleven (11) others gave 

negative indications, inferring their absence in the 

mushrooms. This observation indicates possible substrate 

impact on the mushroom constituents. 

 

Phytochemical Estimation 

Of the identified phytocompounds, phenols, phytates, 

oxalates, saponins, alkaloids, and terpenoids were quantified. 

The phytochemical composition of the harvested mushrooms 

from the different substrates is presented in Table 3.  An 

estimation of the selected phytochemical constituents 

revealed a selective response of the mushroom to the 

cultivation substrates. The phenols, phytates, and oxalates 

showed significant substrate-related differences, while 

alkaloids, saponins, and terpenoids did not show any 

significant differences (p < 0.05), thus indicating that the 

various cultivation substrates did not produce a uniform 

increase or decline in all the quantified phytochemical 

constituents. A lack of significant difference in the alkaloid 

contents across the three substrates suggests relatively  

 

Table 2: Phytochemical Screening of Pleurotus ostreatus Grown on Different Substrates 

PARAMETER POML POSD POBN 

Saponins ++ ++ - 

Tannins - - - 

Phenols + + + 

Flavonoids - - - 

Steroids + + + 

Alkaloids + + + 
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PARAMETER POML POSD POBN 

Oxalates + + + 

Phytates + + + 

Phytosterols + + + 

Terpenoids + + + 

Quinones - - - 

Fixed oil and fats + + + 

Carboxylic acids - - - 

Anthraquinones - - - 

Glycosides - - - 

Cardiac glycosides - + - 

Xanthoproteins - - - 

Polyphenols - - - 

Anthocyanins - - - 

Resins + + + 

Phlobatannins  - - - 

NOTE: + Signifies Present, ++ Signifies Moderately Present, - Signifies Not Present.  

POSD: Pleurotus ostreatus Grown on Sawdust; POML: Pleurotus ostreatus Grown on Maize Leaves; and POBN: Pleurotus 

ostreatus Grown on Banana Leaves 

 

Table 3: Quantified Phytochemical Constituents of Pleurotus ostreatus Grown on Different Substrates 

Parameter (mg/g) Sawdust Banana leaves Maize leaves 

Alkaloids 0.125±0.005a 0.125±0.002a 0.124±0.005a 

Phenols 3.314±0.079a 3.320±0.023a 3.113±0.091b 

Saponins 0.142±0.006a - 0.134±0.005a 

Oxalates 0.294±0.128b 0.383±0.006a 0.353±0.006ab 

Phytates 2.450±0.135a 2.177±0.136ab 1.943±0.146b 

Terpenoids 0.223±0.006a 0.220±0.009a 0.234±0.007a 

Values are presented as mean ± standard deviation (n = 3). 

Means within the same row bearing different superscript 

letters are significantly different (p < 0.05), while means 

sharing a common superscript letter are not significantly 

different based on the post hoc Tukey test.  

stable alkaloid accumulation under the same conditions. This 

does not mean that substrate composition cannot affect 

alkaloids and alkaloid-related metabolites, but rather has a 

non-detectable impact in relation to the substrates used in this 

study. In fact, Effiong et al. (2024) confirmed the presence of 

alkaloids in P. ostreatus while noting that phytochemical 

levels could differ based on extraction conditions.  

Phenolic content, which differed significantly across the three 

substrates, was higher in the banana leaves substrate-grown 

mushroom (3.320 ± 0.023 mg/g) than in those grown on 

sawdust (though only slightly) and maize leaves. This could 

imply that the chemical environment generated by the banana 

leaves influenced phenolic accumulation sufficiently more 

than that of the maize leaves. This finding concurs with the 

observations of Diamantopoulou et al. (2023) and Effiong et 

al. (2024). An insignificant substrate impact on saponin levels 

was recorded in this study and could infer a relatively stable 

saponin fraction across the three cultivation environments. A 

similar observation was made for terpenoids. Considering 

phytate levels across the three substrates, there was a 

significant difference between the mushrooms grown on 

sawdust (2.450 ± 0.135 mg/g) and maize leaves (2.177 ± 

0.136 mg/g), while banana leaves (1.943 ± 0.146 mg/g) was 

not significantly different from sawdust and maize leaves. 

This suggests different phytate accumulation substrate-type 

influences. The oxalate content differed significantly between 

sawdust and banana leaves-grown mushrooms, while that of 

maize leaves was not significantly different from both 

substrates. This is possible due to the fact that the chemical 

constituents available to the macro-fungus and the metabolic 

pathways through which these constituents are transformed 

could differ among different growth residues. Nwaji et al. 

(2024), for instance, reported substrate-related differences in 

phytochemical constituents of another Pleurotus species (P. 

pulmonarius) grown on sawdust, corn cob, and palm bunch. 

The oxalate content (0.294 ± 0.128 to 0.383 ± 0.006 mg/g) 

observed is relatively low compared with values reported for 

P. ostreatus (0.425 ± 0.035 and 0.789 ± 0.015 mg/g) grown 

on different substrates by Aguchem et al., 2022. The phytate 

levels, however, were present at higher values when 

compared with values (0.1341 ± 0.005 mg/g) reported by 

Khan et al., 2025. The presence of phytates and oxalates in a 

food could inhibit maximal utilization of nutrients such as 

minerals, vitamins, and proteins depending on their 

concentrations (Gemede et al., 2016). These phytochemicals 

minimize the bioavailability of minerals as they form 

insoluble salts of the minerals, such as calcium oxalate. 

However, considering the levels of oxalates and phytates in 

relation to the mineral levels in the mushrooms, this may 

suggest their limited impact on the bioavailability of minerals 

such as Zn and Fe (Rahman and Shaheen, 2022). Hence, no 

health risk may be associated with the consumption of these 

mushrooms, irrespective of the growth substrates. 

 

Mineral Composition of P. ostreatus: Cultivation 

Substrate-Type Impact 

The mineral composition of P. ostreatus cultivated on the 

three substrates is presented in Table 4, while the pattern of 

substrate-dependent variation of the mineral constituents of 

the values are presented as mean ± standard deviation (n = 3). 

Means within the same row bearing different superscript 

letters are significantly different (p < 0.05), while means 

sharing a common superscript letter are not significantly 

different based on the post hoc Tukey test.  
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Table 4: Mineral Composition of Pleurotus ostreatus Grown on Different Substrates (mg/Kg) 

Mineral  Sawdust Banana leaves Maize leaves 

Na 233.20±4.36a 155.91±4.19b 120.40±7.72c 

Fe 355.49±8.55b 290.94±11.63c 439.85±23.49a 

Zn 42.14±0.53c 48.70±0.53b 60.03±0.35a 

Mn 12.90±1.89b 20.34±2.31a 14.61±1.91b 

K 2284.95±24.08b 2454.64±60.22a 2454.82±13.03a 

Mg 1241.77±15.14c 1507.40±2.02b 1534.75±6.73a 

 
Figure 3: Growth Substrate Impact on Fe and Na Levels in 

Pleurotus ostreatus 

 
Figure 4: Growth Substrate Impact on Mn and Zn Levels in 

Pleurotus ostreatus 

 

 
Figure 5: Growth Substrate Impact on Mg and K Levels in 

Pleurotus ostreatus 
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Corresponding P. ostreatus mushrooms is presented in 

Figures 3, 4, and 5, respectively. The same evidence of 

substrate-dependent variations was observed for all the 

minerals analyzed. Unlike proximate and phytochemical 

composition, in which certain constituents exhibited 

relatively small variations, all the minerals showed notable 

and significantly different values among the three substrates, 

though the mineral levels did not follow the same trend in the 

substrates. This suggests selective and element-specific 

accumulation of minerals in P. ostreatus. This is in agreement 

with observations of some authors who reported significant 

substrate-dependent differences in Mg, K, Na, Fe, and Zn 

concentrations (Desisa et al., 2024). Overall, the mineral 

composition was in the order of K ˃ Mg ˃ Fe ˃ Na ˃ Zn ˃ 

Mn, with maize leaves grown on mushrooms having the 

highest values of Mg (1534.75±6.73 mg/Kg), Zn (60.03±0.35 

mg/Kg), and Fe (439.85±23.49 mg/Kg) and the same mean 

value for K as that grown on banana leaves (Table 4), while 

that on sawdust substrate had the highest sodium levels 

(233.20±4.36 mg/Kg). The observed higher levels of most of 

the analyzed minerals in maize leaves align with the highest 

ash content recorded for the same mushroom in this study. 

Banana leaves-based P. ostreatus also had higher mineral 

levels than its sawdust counterpart except for sodium. The 

similarity between the P. ostreatus grown on banana leaves 

and maize leaves indicates that both substrates likely provided 

comparable conditions for mineral accumulation, while 

sawdust produced significantly lower accumulation. Some 

authors made similar observations, affirming the effect of 

substrates on the mineral composition of the respective 

produced mushrooms (Desisa et al. 2024; Effiong et al. 2024). 

 

CONCLUSION 

Our findings show that the type of substrate employed to grow 

Pleurotus ostreatus could make an evident difference in the 

composition and quality of the mushroom. Maize leaves 

produced a mushroom with higher crude fat, ash, Fe, Mg, and 

Zn, while sawdust produced a mushroom with the highest 

protein content. Banana leaves, on the other hand, favoured 

accumulation of Mn in the mushroom. The substrates also 

influenced the levels of phytate and phenols. An outstanding 

observation from this study is that no single substrate gave the 

best value for every quantified parameter. Rather, the three 

substrates impacted different nutritional and mineral profiles 

in the same mushroom species. This thus suggests that these 

readily available materials used in this study could be chosen 

not just as a cultivation substrate but also on the basis of the 

desired nutritional composition of the resulting mushrooms. 

These findings add to the existing knowledge on the use of 

agricultural wastes or materials as alternative substrates for 

growing P. ostreatus and the possible development of 

substrates for specific nutritional purposes. 
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