


Nutritional, Functional, and Mineral Properties of Composite Flour from Orange-Fleshed Sweet Potato and Mushroom (Pleurotus tuberregium Sclerotium) 


Abstract
The increasing demand for micronutrients to address deficiencies and the worldwide transition to functional foods have made nutrient-enriched flours from underutilized crops a matter of great concern. Orange-fleshed sweet potato (OFSP) contains high levels of beta-carotene (provitamin A), and Pleurotus tuberregium is a good source of dietary fiber, protein, and vital minerals. The composite flour containing OFSP and P. tuberregium sclerotium were formulated in ratio 100:0, 85:15, 80:20, 75:25, 70:30, 65:35 and 100% yellow maize as control. To aid the development of nutrient-rich functional foods, this study examined the proximate composition, functional properties, and mineral content of composite flours and the control sample. A simplex lattice design was employed to prepare composite blends at varying proportions, including 100% OFSP and yellow maize as control samples, which were subsequently analyzed using standard analytical procedures. Proximate analysis revealed moisture (0.38-0.94%), fat (0.93-1.32%), ash (1.62-3.68%), crude fiber (2.50-5.59%), protein (14.20-21.90%), and carbohydrate (67.10-78.88%). The addition of more mushrooms progressively increased protein, fiber, and ash levels. Functional property analysis revealed water absorption capacity (221.00-252.33%), swelling capacity (6.14-9.51%), solubility index (18.33-34.23%), oil absorption capacity (121.00-162.00%), and bulk density (0.53-0.61 g/cm³), which are suitable for various food formulations. The mineral result showed appreciable levels of potassium (222.30-502.57 mg/100 g), calcium (132.68-198.58 mg/100 g), magnesium (110.36-197.81 mg/100 g), and iron (1.17-2.55 mg/100 g). These findings reveal complementary nutritional and functional interactions between OFSP and P. tuberregium sclerotium, indicating that they can be used as health-promoting components in functional foods to enhance protein consumption and reduce micro-deficiencies in susceptible populations.
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1. Introduction
Micronutrient deficiencies remain a widespread problem in the global public health setting, impacting billions of individuals in various parts of the globe and of different ages (Kiran et al., 2022; Bechoff et al., 2023). Global estimates of dietary intake reveals that over five billion of the population lacks sufficient intakes of vital micronutrients, including iodine, vitamin E and calcium, and over four billion lack sufficient intakes of iron, riboflavin, folate and vitamin C in non-fortified or unfortified diets (Passarelli et al., 2024; Stevens et al., 2024). Such universal deficiencies in nutrient consumption indicate underlying weaknesses in nutrient consumption globally and portray that nutrient deficiency is not unique to low-income environments but is a challenge of global concern (Jiang et al., 2024). Immuno-competence, cognitive development, and metabolic functioning: Micronutrients such as vitamin A, iron and iodine are especially important to the immune competence, cognitive development, and metabolism; deficiencies of these minerals are associated with higher morbidity and mortality among preschool-aged children and women of childbearing age (Harika and Faber, 2015; Maggini et al., 2018). Despite decades of population health education and fortification, poor intake of vitamins, minerals, and high-quality protein has become common, which leads to poor physical and cognitive growth, decreased immunity, and increased vulnerability to infectious diseases (Aigbedion et al., 2025; Coomson et al., 2025). This is a worldwide crisis, commonly referred to as the hidden hunger, and this explains why there is an urgent need to institute sustainable and food-based approaches that can help to improve the quality of food intake by providing food resources that are accessible and culturally acceptable (Adedokun et al., 2022; Bechoff et al., 2023).
The use of nutrient-rich staples and biofortification are prospective way of dealing with micronutrient deficiencies (Rai et al., 2024). Sweet potatoes are regarded as a second basic food in both industrialised and developing nations, and they play a significant role in human diets. Compared to other staple crops, it requires fewer inputs during cultivation and management (Abewoy et al., 2024). The natural nutritional value of sweet potato roots varies depending on their colour. Orange-fleshed sweet potato (OFSP) is one of them; it has been one of the most promising biofortified foods because it contains a lot of β-carotene, which is a provitamin A carotenoid that is later converted into vitamin A by the body, especially in vulnerable populations such as children and pregnant women (Jenfa et al., 2024; Kolawole et al., 2018). Besides the provitamin A potential, OFSP is good as it adds carbohydrates, dietary fibre and some of the minerals to the diet, which is why it can be added to different formulated foods, including flours, baked goods and complementary foods (Ali et al., 2024). Nevertheless, OFSP alone is normally characterized by low protein contents and partial supply of certain minerals and this restricts its ability to entirely satisfy the nutritional requirements of at-risk populations facing protein-energy malnourishment and generalized micronutrient deficiencies (Ijeomah and Asomugha, 2025; Jenfa et al., 2024).
Edible mushrooms in general and Pleurotus tuberregium, in particular, are a relatively unexploited source of added nutrients in the food formulation (Buruleanu et al., 2018; Kumar et al., 2021). In African societies, the sclerotium of P. tuberregium is used in the nutritional and medicinal industries, and it is characterized by comparatively high levels of proteins, relative value of dietary fibre and a good content of essential minerals, including potassium, calcium, magnesium, and iron (Afolabi et al., 2024; Bamigboye et al., 2022). In addition, mushrooms have bioactive compounds of antioxidant and immunomodulatory properties, which have the potential to provide other health benefits beyond simple nutrition (Oghenemaro and Oliseloke, 2020). Nevertheless, the P. tuberregium sclerotium is not utilized to its fullest potential in contemporary food systems and its usage in formulated foodstuffs is rare, which is a wasted opportunity to enhance the quality of the diet in plant-based diets. Its incorporation into normal foodstuffs may also act as a new method to increase the nutritional content of diets that overuse tubers and cereals.
The use of composite flour technology has become prevalent as a viable approach to support the nutritional performance of food products, as well as functional performance (Adegbite et al., 2025). Composite flours offer the opportunity to sweeten the nutrient content of individual ingredients by combining complementary raw materials with different nutrient makeup (Bipinkumar et al., 2025; Raghuvanshi et al., 2024). Besides improvement of nutritional values, composite blends should have desirable functional attributes, including water absorption capacity, swelling capacity, bulk density, and oil absorption that are important in the processing behavior and product quality during baking, extrusion, and other food processes (Olaleye et al., 2023). These functional characteristics are vital to knowledge of how composite flours will behave during their production with impacts on texture, processing efficiency and consumer acceptance.
Even though the nutritional characteristics of OFSP and the bioactive and mineral composition of P. tuberregium sclerotium have been reported in the literature individually, the use of both in composite flour systems is scarcely known. Moreover, not many studies have been carried out using systematic mixture design methods to optimize ingredient composition and, at the same time, assess proximate composition, functional characteristics, and mineral profiles. It is important to fill this gap to come up with nutritionally enriched and technically viable functional flours that are scalable into food production. Thus, the present study has evaluated the proximate composition, functional characteristics and mineral composition of composite flours prepared with orange-fleshed sweet potato and Pleurotus tuberregium sclerotium, under a simplex lattice mixture design. This study seeks to determine a new, locally produced composite flour through investigating the dynamics between a high provitamin A tuber and a protein-rich and mineral-rich mushroom sclerotium with possible further use in the creation of health-promoting foods. The research will be informative to food-related solutions to curb micronutrient deficiencies, enhance protein consumption, and advance sustainable food systems, especially in resource-restrained environments.
2.	MATERIALS AND METHOD
[bookmark: _Toc197076471]2.1	Materials
Orange-flesh sweet potato tubers were obtained from Ijebu-Jesha, Osun state, yellow maize was obtained from the local market in Ogbomoso, while sclerotium of Pleurotus tuberregium was obtained from a research farm in Ogbomoso, Nigeria.
[bookmark: _Toc197076472]2.2	Sample Preparation
The orange-fleshed sweet potato (OFSP) tubers were sorted, washed, peeled, sliced and dried in the cabinet drier at 60 oC for 8 h to reduce the moisture content (Kolawole et al., 2020). The dried OFSP chips and were milled into flour by using a hammer mill and sieved (150 µm). Sclerotium root was cleaned, dried and milled into fine powder. Also, yellow maize was sorted, washed, soaked in clean water for 3 days, decanted, washed, wet milled, and sieved. The ogi slurry was collected in a muslin cloth and hand squeezed to remove excess water, leaving behind a semi-wet ogi which was then dried at 50 ºC for 48 h in the cabinet drier to obtain dry yellow maize ogi flour (Okafor et al., 2018). All flour samples were vacuum sealed separately in opaque zip-lock bags and stored inside a tight-fitting plastic container for further analysis. Flour blends were produced by mixing OFSP and sclerotium flours in various proportions using Design Expert simplex lattice design under the mixture method of the Design Expert software version 13.0.5.0, as shown in Table 1.

Table 1: Flour blends formulations
	Sample code
	Proportion

	YM
	100% yellow maize ogi flour

	FS
	100% orange fleshed sweet potato

	FS15
	85% OFSP, 15%sclerotium

	FS20
	80% OFSP, 20% sclerotium

	FS25
	75% OFSP, 25% sclerotium

	FS30
	70% OFSP, 30% sclerotium

	FS35
	65% OFSP, 35% sclerotium




[bookmark: _Toc197076473]2.3	Proximate composition of the flour samples
The proximate compositions of the orange-fleshed sweet potato and sclerotium flour blends samples were determined in replicate using the standard methods of AOAC (2012). The samples were analyzed for moisture, protein, ash, fat, crude fibre and carbohydrate was determined by difference as shown in Equation 1
	. 
			(1)

[bookmark: _Toc197076474]2.4	Functional Properties Determination
The functional properties of the flour samples (such as bulk density, swelling capacity, water absorption capacity (WAC), and water solubility index) were determined using a modified method of (Adegbite et al., 2025). A 50 mL graduated measuring cylinder was filled with 10g of flour to determine the bulk density of the flour sample. The cylinder was tapped ten times on the benchtop until there was no more volume change in order to reach a compressed state. After measuring the sample's final volume, the bulk density in grammes per millilitre was computed as the difference between the beginning and final volumes (loose and packed). The Water Absorption Capacity (WAC) was calculated (Adegbite et al., 2025). Ten millilitres of distilled water were added to one gram of the sample in a beaker. Using a magnetic agitator, the suspension was agitated for three minutes. The suspension was centrifuged for 30 minutes at 3500 rpm, and the supernatant was discarded. The ability of one gram of protein flour to absorb water was determined by measuring the weight of the water it absorbed. Water absorption was blamed for the difference between the initial sample volume and the supernatant volume. Equation 2 was utilised to calculate the WAC.



To determine the bulk density, an exact 10 g of the flour sample was placed into a 50 ml graduated measuring cylinder, determined using the method described by Oludumila and Enujiugha, (2017). The sample was compacted through gentle tapping of the cylinder on the bench top 10 times, from a height of 5 cm, until no further volume change occurred. The bulk density was calculated using Equation 3


Using the technique outlined by  Falade and Okafor (2014).  The swelling power and solubility of the generated flour mix were assessed by heating a flour-water slurry (0.35 g flour in 12.5 mL of distilled water) in a water bath at 60 °C for 30 minutes while continuously stirring. The slurry was centrifuged for 15 minutes at 168 g using a Super-speed centrifuge (Model No. L-708-2, Phillips Drucker, Oregon, USA). The supernatant was then decanted onto a weighed evaporating dish and dried for 20 minutes at 100 °C. The difference in the evaporating dish's weight was utilised to calculate the flour solubility. After centrifugation, the residue was measured and its dry weight was divided by the initial weight to determine the swelling strength as shown in Equations 4 and 5.


					


2.5	Determination of Mineral Content
The potassium, calcium, magnesium, and iron in the samples were determined by the method of the Association of Official Organic Chemists (AOAC) (2012) by using atomic absorption spectrophotometry (AAS). About 2.5 grams of the sample was weighed and ash was obtained at 550°C for 5 h. It was treated with 7 mL of 6 N hydrochloric acid (HCl) to wet it completely and carefully dried on a hot plate. Fifteen milliliters of 3 N HCl was added and the dish was heated on the hot plate until the solution just boiled. Then it was allowed to cool and it was filtered through a filter paper into a 50 mL volumetric flask. Again, 10 mL of 3 N HCl was added to the dish and heated until the solution boiled. Finally, it was cooled and filtered into the volumetric flask. For the determination of calcium, 2.5 mL of lanthanum chloride (LaCl3) (10% w/v) was added to both the standard and samples. Using an atomic absorption spectrophotometer, a calibration curve was prepared by plotting the absorption or emission values against the concentration by using a series of standard solutions. Reading was taken from the graph, which depicted the concentration that corresponds to the absorption or emission value of the sample and the blank. 

[bookmark: _Toc197076479]2.6	Statistical Analysis
Analysis was performed on the data gathered. ANOVA was performed using IBM Corporation's Statistical Package for Social Sciences, SPSS 20.0 software at the 0.05 level of significance. Every experiment was carried out in triplicate (n = 3). The information was presented as mean ± standard deviation (SD). Differences between groups were assessed using one-way ANOVA, and Duncan's multiple range test was employed to differentiate means at p < 0.05 (Adegbite et al., 2025).
[bookmark: _Toc197076480]3.	Results and Discussion
[bookmark: _Toc197076481]3.1	Proximate Composition of the Composite Flour.
Proximate composition of composite flour produced from OFSP and sclerotium of Pleurotus tuberregium, Table 2 showed the result of proximate composition of composite flour. The level of sclerotium flour replacements increased the moisture, fat, and carbohydrate quantities of the composite flour, whereas protein, ash and crude fibre quantities of the composite flour rose with an increase in the level of sclerotium flour replacement. The moisture contents of the samples of the flour varied between 7.16 to 100% yellow maize ogi flour and 0.38 to 35% sclerotium replaced by 65% OFSP. The difference in the moisture content is possibly because of the drying method and process applied in the processing of the composite flour. Nonetheless,  Kolawole et al., (2018) indicated low moisture content as desirable in long-term storage. The moisture content obtained was within the 10% moisture range of dried food such as flour and starch materials (Ali et al., 2024; Chandra et al., 2015). In the meantime, Bukuni et al., (2022) had 7.16% of yellow maize flour, which was also found in this paper. Moreover,  Kolawole et al., (2018) found 10.18% in supplemented OFSP flour, which is greater than the obtained result in this study. Moreover, Bamidele and Fasogbon, (2020) have found that food items based on flour and having lower than 13% moisture levels could endure microbial growth and bacterial activities. Protein content assays of the composite flour ranged 14.20 of 100% inclusion of OFSP to 21.90% of 35% inclusion of sclerotium. This rise in protein level of the sclerotium inclusion may be explained by the difference in sclerotium and OFSP utilized. Kolawole et al., (2018), in turn, indicated that the sclerotium is protein-rich. Nonetheless, Calvez et al., (2024)  define dietary protein as being required in the formation of new cells, enzyme production, hormone production, sustenance of the body system, and repair of fatigued tissues. Protein is the source of the essential amino acids needed to facilitate metabolism and is highly significant in the functional performance of various biomolecules in the human body and nutrients for structure (Ajomiwe et al., 2024). Significant differences were in the ash and crude fibre content of the flour and in the fat and carbohydrate content of composite flours. It was found that the fat content (1.32%) of 100% OFSP flour was considerably more than that of other samples of flour. The increase in ash (3.68%), reduced fat (0.93%), and increased crude fibre (5.59%), and reduced carbohydrate (67.52%) proportions of 35% sclerotium replaced by OFSP flour may explain these trends (Table 2).

Table 2: Proximate analysis of OFSP of composite flour produce from OFSP and sclerotium of Pleurotus tuberregium
	Sample
OFSP: Sclerotium
	Moisture
	Fat
	Ash
	Crude fibre
	Protein
	CHO

	FP15
	0.72±0.00c
	1.17±0.00b
	2.52±0.00e
	4.07±0.00e
	21.00±0.10e
	70.52±0.11b

	FP20
	0.63±0.00d
	1.11±0.08c
	2.63±0.00d
	4.39±0.00d
	21.20±0.10d
	70.04±0.09bc

	FP25
	0.57±0.00e
	1.03±0.00d
	2.82±0.00c
	4.42±0.00c
	21.45±0.25c
	69.71±0.01c

	FP30
	0.56±0.00f
	1.02±0.00e
	3.42±0.00b
	5.46±0.00b
	21.50±0.10b
	68.04±0.26cd

	FP35
	0.38±0.00g
	0.93±0.00g
	3.68±0.00a
	5.59±0.01a
	21.90±0.00a
	67.52±0.10cd

	FS
	0.94±0.00b
	1.32±0.00a
	2.16±0.00f
	2.50±0.00g
	14.20±0.10g
	78.88±0.23a

	YM
	7.16±0.01a
	0.99±0.01f
	1.62±0.01g
	3.85±0.03f
	19.28±0.15f
	67.10±0.35d


Values are means ± standard deviation of duplicate determinations. Means with different superscripts along the same column are significantly different (P<0.05)
FP15 – 85% OFSP flour + 15% sclerotium flour, FP20 –80% OFSP flour + 20% sclerotium flour 
FP25 – 75% OFSP flour + 25% sclerotium flour, FP30 –70% OFSP flour + 30% sclerotium flour
FP35 – 65% OFSP flour + 35% sclerotium flour, FS –100% OFSP flour, YM–100% Yellow Maize flour as control sample
[bookmark: _Toc197076482]3.2	Functional Properties of OFSP and sclerotium of Pleurotus tuberregium composite flour 
The functional properties of food materials that are based on the quality attributes of their macromolecules (protein, starch, carbohydrate, sugars, fibre and fat) determine their use and industrial applications (Fetuga et al., 2014). The results of Table 3 provide the functional characteristics of the fresh OFSP, P. tuberregium sclerotium and their flour blends. The bulk density of flour samples varied between 0.53% and 0.61%, with 35% and 100% inclusion of sclerotium flour, respectively. The functional properties of the composite flour differed considerably, except for bulk density. The difference between the bulk density of the samples might be explained by the fact that the particle mass, property, size, geometry and density vary (Kolawole et al., 2018). Nevertheless, a large bulk density may be desirable from an economic perspective of the packing needs. Water absorption capacity varied between (221.00) of 100% OFSP and (252.33) of 35% sclerotium substituted with OFSP. This may be due to higher protein content present in mushroom flour, resulting to high water absorption capacity. Water absorption is the ability of flour to absorb water, swell and provide better consistency to food. The capacity of water absorption of sclerotium and orange flesh sweet potato flour samples may be desirable in promoting yield, consistency and giving body to food (Adegbite et al., 2025; Chandra et al., 2015). Oil absorption of the flours was 121.00% to 162.00% with 100% OFSP flour and 35% sclerotium inclusion flour, respectively. This may be attributed to the high protein content of sclerotium flour since high protein level contributes to high oil absorption capacity. The rise in oil absorption might be attributed to the presence of high fiber content of sclerotium flour (Rwubatse et al., 2014). The swelling of the flours was found to be in the range of 6.14-9.51 when substituted by 35%sclerotium with OFSP and 100% yellow maize ogi flour and the solubility of flours was 1.38-34.23 % respectively. The solubility also increased, and the swelling capacity increased. Even though the functional properties of the composite flour also depended on the sclerotium flour substitution levels. Nevertheless, the disparity in the swelling capacity of the composite flour may be traced back to starch content, as well as the presence of other ingredients like protein that can be the cause of low swelling capacity (Nuwamanya et al., 2011). The solubility indicates the extent of dissolution in the starch swelling process. The high solubility index of the sample containing 100% orange-fleshed sweet potato might be attributed to high soluble sugar content of the sample and amylose leaching out of starch.

Table 3: Functional properties of composite flour produce from OFSP and sclerotium of Pleurotus tuberregium
	Samples
	BD %
	WAC %
	OAC%
	SC %
	SI %

	FP15
	0.58±0.01b
	235.67±2.31e
	123.33±1.53f
	6.40±0.09c
	33.33±2.08b

	FP20
	0.58±0.01b
	236.67±5.51d
	135.67±2.52e
	6.37±0.04cd
	32.67±0.58c

	FP25
	0.57±0.01bc
	238.00±4.00c
	146.00±1.00d
	6.36±0.06cd
	30.33±0.58d

	FP30
	0.55±0.01c
	241.67±2.08b
	150.00±7.21c
	6.21±0.03d
	22.67±1.53e

	FP35
	0.53±0.00c
	252.33±3.51a
	162.00±2.65a
	6.14±0.06e
	18.33±1.53f

	FS
	0.61±0.01a
	221.00±2.08g
	121.00±1.63g
	7.25±0.02b
	34.23±2.04a

	YM
	0.54±0.01c
	232.00±0.53f
	158.5±0.71b
	9.51±0.014a
	1.38±0.03g


Values are means ± standard deviation of duplicate determinations. Means with different superscripts along the same column are significantly different (p<0.05) BD- Bulk Density
WAC- Water Absorption Capacity, OAC- Oil Absorption Capacity, SC- Swelling Capacity, SI- Solubility Index, FP15 – 85% OFSP flour + 15% sclerotium flour; FP20 – 80% OFSP flour + 20% sclerotium flour; FP25 – 75% OFSP flour + 25% sclerotium flour; FP30 – 70% OFSP flour + 30% sclerotium flour; FP35 – 65% OFSP flour + 35% sclerotium flour; FS – 100% OFSP flour, YM – 100% Yellow Maize flour (control sample)

3.3	Mineral Composition of Composite Flour Produced from OFSP and sclerotium of Pleurotus tuberregium
The major minerals of the composite flour were potassium, calcium, magnesium and iron (Table 4). The potassium (502.57 mg/100 g) and calcium (198.58 mg/100 g) contents of 100% OFSP flour were significantly higher than those of the supplemented OFSP flour; the finding implies that there is a greater amount of calcium and potassium in OFSP than in supplemented OFSP and yellow maize ogi flour. This can be done because the concentration of these minerals decreased dramatically with an increase in the sclerotium flour diffusion. Magnesium contents were significantly different and ranged between 110.36 mg/100 g and 197.81mg/100g for yellow maize ogi flour and 15% sclerotium inclusion. In the study by Kolawole et al. (2018), the magnesium level in sclerotium was reported to fall within the range of 501.00 mg/100 g and Nengparmoi et al. (2023) referred to sweet potato as a moderate source of magnesium. Consumption of calcium and magnesium can be related to decreased risk of overall mortality, death due to cardiovascular disease and perhaps cancer at an increased Ca/Mg ratio beyond 1.7. The iron content of 15% and yellow maize ogi flour (1.17mg/100g and 2.55 mg/100 g, respectively) is superior to that of supplemented OFSP and 100% OFSP. The level of sclerotium increased and the amount of iron in it was significantly higher. Abewoy et al., (2024) documented that orange-fleshed varieties of sweet potato contain a lot of iron. The rise in iron content and a higher degree of inclusion of sclerotium may be explained by the iron content of sclerotium flour. The obtained iron content of OFSP flour corresponded to the range (0.63-15.26mg/100g) reported by  Abewoy et al., (2024) for sweet potato.

Table 4: Mineral content of the OFSP composite flour (mg/100g) produced from OFSP and sclerotium of Pleurotus tuberregium
	Sample
OFSP: Sclerotium
	Potassium
	Calcium
	Magnessium
	Iron

	FP15
	492.98±2.69b
	168.39±8.07c
	197.81±5.59a
	1.17±0.04g

	FP20
	482.11±2.69c
	160.63±2.69d
	181.04±5.59c
	1.21±0.04f

	FP25
	447.94±8.07d
	140.44±8.07e
	164.27±5.59d
	1.32±0.12e

	FP30
	416.89±7.11e
	137.51±1.82f
	192.22±5.59b
	1.42±0.04d

	FP35
	392.03±8.07f
	132.68±2.69g
	158.68±5.59e
	1.46±0.04c

	FS
	502.57±2.58a
	198.58±6.04a
	134.32±5.59f
	1.52±0.02b

	YM
	222.3±1.72g
	182.54±4.60b
	110.36±0.48g
	2.55±0.01a


Values are means ± standard deviation of duplicate determinations. Means with different superscripts along the same column are significantly different (P<0.05).
FP15 – 85% OFSP flour + 15% sclerotium flour, FP20 – 80% OFSP flour + 20% sclerotium flour, FP25 – 75% OFSP flour + 25% sclerotium flour, FP30 – 70% OFSP flour + 30% sclerotium flour, FP35 – 65% OFSP flour + 35% sclerotium flour, FS – 100% OFSP flour, YM – 100% Yellow Maize flour (control sample)

[bookmark: _Toc197076487]4.	Conclusion 
This research demonstrated that incorporating Pleurotus tuberregium sclerotium into orange-fleshed sweet potato (OFSP) flour significantly enhanced the nutritional and functional properties of the resulting composite mixtures. The protein and dietary fiber contents increased with higher mushroom inclusion, providing a more balanced macronutrient profile compared to 100% OFSP flour. Across the blend ratios, a consistent decrease was made in the mineral profile, except for iron, which increased. This suggests that 15% mushroom inclusion has the best mineral profile. Functional properties such as water absorption capacity (WAC) and oil absorption capacity also increased, while swelling capacity, solubility index, and bulk density remained within acceptable ranges for food formulation.
These findings suggest that OFSP mushroom composite flours can be applied in the development of functional foods, gluten-free baked products, complementary foods for children, therapeutic foods, and nutrient-dense snacks targeted at at-risk populations. By utilizing locally available and underutilized crops, this approach also enhances food security, provides cost-effective alternatives for low-income families, and contributes to sustainable food systems. Further studies are recommended to evaluate shelf-life stability, bioactive compound, and scalable production of P. tuberregium to support local economies, create employment opportunities, and promote environmental sustainability
.
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