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QUALITY EVALUATION OF PLANT BASED CHEESE (WARA) FROM BLENDS OF SOYBEAN AND PEANUT MILKS

ABSTRACT
Aim: This study aimed at evaluating the quality of wara from blends of soybean and peanut milks. 
Samples: Five wara samples were prepared from blends of soybean and peanut milks at ratios of 3000:0ml (sample SA), 2700:300ml (sample SPAA), 2400:600ml (sample SPAB), 210:900ml (sample SPAC), and 1800:1200ml (sample SPAD) of soybean milk to peanut milk respectively. 	Comment by win10: Check it?
Methodology: The proximate composition, derived quality parameters from proximate values, pH, NaCl and mineral composition of the wara samples were determined using standard procedures. 
Results: The results showed that ash content, fat, crude fiber, protein, moisture and carbohydrate ranged from 6.80 to 7.98%, 34.87 to 37.65%, 0.14 to 0.84%, 21.26 to 29.98%, 8.83 to 11.25%, and 31.87 to 34.65% respectively.Sample SPAD had the highest ash, fiber and crude protein content while samples SPAB and SA were highest in carbohydrate and fat content respectively.There was significant difference (P=0.05) in the proximate composition of the wara samples. For the quality parameters derived from proximate values, the percentage salt in moisture (%SM), moisture in non-fat substances (MNFS), and fat in dry matter (FDM) of the samples ranged from 24.18 to 45.19%, 15.25 to 11.11%, and 31.99 to 22.47% respectively. The pH and NaCl content ranged from 4.5 to 5.7 and 2.72 to 3.99% with sample SPAD having the highest values. The calcium, iron, potassium, magnesium, manganese and phosphorus content ranged from 739.80 to 810.20 mg/100g, 1.88 to 4.29 mg/100g, 96.44 to 140.50 mg/100g, 28.68 to 47.78 mg/100g, 0.05 to 0.18 mg/100g, and 505.6 to 563.5 mg/100g respectively. Sample SPAD had the highest value of all the minerals except iron and calcium. The result showed significant differencein mineral contentof the samples.
Conclusion: The results showed that good quality nutritious wara can be produced from blends of soy beans and peanut milks.	Comment by win10: What is the meaning of this?
Keywords: Quality evaluation, Plant based cheese, Wara, Soybean milk, Peanut milk.
1. INTRODUCTION
Insufficient protein in the diets of a large percentage of the population in developing countries has been a major challenge to human nutrition and development. Efforts are aimed towards finding alternative sources of protein from plant sources in order to meet protein demands in places where animal protein is either grossly inadequate or relatively expensive. Wara is a soybean-based deep fried snack obtained by coagulating soymilk with suitable coagulant (salt or acid) to produce a soy protein gel, which traps water, soy lipids and other constituents in the matrix (Bagireiet al., 2021). Nutritionally, wara is high in protein (50%), low in saturated fat and cholesterol free and it is also a good source of calcium (Rekha & Vijayalakshmi 2013). The ratio of polyunsaturated to saturated fatty acids of soybean curd is higher than cheese which renders it nutritionally acceptable (Abdulkadir et al., 2020). In China and Japan, the snack is called tofu but known as “wara” in Northern Nigeria and “beske” in the Western parts of Nigeria (Bagireiet al., 2021).  In Nigeria, Soybean curd (wara) is regarded among the best local snack food that is processed using different methods to suit the choices of consumers, this makes the products widely accepted as casual cheese snacks by a large percentage of the population. Wara is a plant based cheese as it is made from the milk extracts of plants. The main plant based milk substituteused in the productionof substitute cheese is soymilk; this choice is due to its unique nutritional composition and its curdling properties and a well-known product is tofu (wara) (Jeewanthi& Paik, 2018). However, cheese like products using milk from hemp nut, coconut, almond, pine nut, cashew nut and macadamia nut have been reported. Indicating that different raw materials can be used (Silva et al., 2024).	Comment by win10: Check it?
Soybeans (Glycine max) crop is considered to be one of the main sources of oil globally, and is important due to its nutritional value and commercial importance (Singh et al., 2019).Soy protein is a good substitute of animal protein. Soybean contain high quality proteins (40-50%), carbohydrates (25-30%), fat (20-30%), dietary fiber (15%) and other food nutrients (10%) as well as micronutrients like vitamins and minerals (Bagireet al., 2021). It contains numerous phytochemicals (isoflavones, saponins, phytosterols, phytic acid and bioactive peptides) which reduce the cholesterol level by disrupting the absorption of cholesterol (Bagireet al., 2021). Soy is a plant-based complete protein i.e. it contains all 10 essential amino acids as well as it is inexpensive as compared to some other plant-based milks (e.g. almond, cashew and oat) (Sunidhi et al., 2021). 
Peanut (Arachishypogaea L.) is an oil-seed legume that has been described as a multipurpose plant because of its many benefits.  It is an excellent source of nutrients with substantial amount of lipid, protein and fiber along with some amount of carbohydrate, vitamins and minerals (Bonku& Yu, 2020). Peanut is also an excellent source of vitamins that include vitamin A, E, niacin, riboflavin, thiamin, folate, pyridoxine and pantothenic acid (Ali et al., 2013). It also supplies minerals such as copper, manganese, iron, phosphorus, magnesium, selenium, and zinc (Abubakar & Ahmed, 2022). The fat in peanuts have been described as heart-friendly due to its content of 50% monounsaturated fatty acids (MUFAs), 33% paraformaldehyde (PFA), and 14% saturated fatty acids (Akhtar et al., 2014; Arya et al., 2016). Peanut also contains resveratrol, phenolic acids, flavonoids, and phytosterols (bioactive components), which inhibit cholesterol absorption from the diet (Abubakar & Ahmad, 2022). Other valuable materials contained in peanuts include co-enzyme Q10 and many amino acids as well as a high amount of arginine. The protein in peanuts is more than that found in other nuts and sometimes better than the protein in beans servings (Abubakar & Ahmad, 2022). 
Plant-based products offer a more sustainable and ethical option to consumers and are rapidly increasing in popularity among consumers (Short et al., 2021). There is a renewed awareness on the utilization of legumes in developing countries because they are regarded as versatile functional ingredients that are nutritionally similar to meat, and serve as substitutes for animal protein (Yusuf & Ali, 2013). At any level, adoption of plant based diets can improve one’s health through a variety of mechanisms. Increasing intake of plant based foods often result in increased fiber intake, decreases in saturated fat intake and increased intake of essential vitamins and minerals, among other healthful benefits (Abdulkadir et al., 2020). Investigations into the production of wara from blends of soybean and peanut milks will provide insight into the production of a more nutritious product.Thus, this research seeks to optimize blends of soybeans and peanuts for the production of wara (plant based cheese). 
2. MATERIALS AND METHODS
2.1 Raw Material Procurement
The soybean seeds (TGx 1989-19F) were obtained from Yandev, Benue State and the peanut seeds (locally called banada), vegetable oil, lime, salt and dry pepper were purchased from modern market in Makurdi, Benue State. These were taken to the food processing laboratory in Department of Food Science and Technology, Joseph SarwuanTarka University, Makurdi, Benue State for further processing. All chemicals used were of analytical grade.



2.2 Preparation of Samples
2.2.1 Preparation of soymilk
The soymilk was processed according to the method of Iwe (2003) with modification (Figure 1). Soybean seeds were cleaned by sorting out all foreign materials and bad seeds. The soybean seeds were dehulled by cracking in an attrition mill and winnowed to remove the seed coats. The soybean seeds were further parboiled for 15 minutes, drained, washed and milled (1:3 ratio kernel to water) in an attrition mill to produce a slurry. The slurry was filtered using a cheese cloth and the resultant solid was mixed with a little water and filtered to further remove milk.
2.2.2 Preparation of peanut milk
Peanut milk was processed according to the method of Sakthi et al., (2020) (soaking method) with slight modification (Figure 2). In this method, the peanut seeds were first deshelled, sorted and soaked in hot water for 5 minutes (blanching). The peanut seeds were drained out of water, and the seed coats were removed. They were further washed and milled then filtered with cheese cloth to produce the peanut milk.
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Fig 1: Flowchart for the production of soymilk (Source: Iwe, 2003 modified)
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Fig 2: Flowchart for the production of peanut milk (Source: Sakthi et al., 2020 modified)
2.2.3 Formulation of blends
The blends of plant based milk were prepared according to the formulation described for cheese from soymilk and coconut milk by Adejuyitanet al., 2014 (Table 1). Blends of soymilk and peanut milk were prepared by substituting soymilk with peanut milk at 0, 300, 600, 900 and 1200ml in 3000ml. Each blend was boiled for 10 minutes prior to curdling the milk.
Table 1. Formulation of blends
Sample 	Soymilk (ml)	Peanut milk (ml)
SA		   3000			0
SPAA		   2700			300
SPAB		   2400			600
SPAC 		   2100			900
SPAD		   1800			1200
Key:SA= Wara produced from 100% soymilk, SPAA= Wara produced from 90% soymilk and 10% peanut milk, SPAB= Waraproduced from 80% soymilk and 20% peanut milk, SPAC= Wara produced from 70% soymilk and 30% peanut milk, SPAD= Wara produced from 60% soymilk and 40% peanut milk
2.2.4 Formulation of ingredients
Five samples of wara were produced from soy milk and blends with peanut milk using the ingredient formulation described by Ndifeet al., (2019) with modification (Table 2).
Table 2: Ingredients for production of wara sample
Sample   Coagulant (ml)    Soymilk (ml)   Peanut milk(ml)  Salt(g)       Pepper(g)
SA		   60		3000		     0		3	5
SPAA		60  		2700		    300		3   	5
SPAB		   60 		2400		     600		3	5
SPAC		   60		2100		    900		3	5
SPAD		   60		1800		    1200		3	5
Key:SA= Wara produced from 100% soymilk, SPAA= Wara produced from 90% soymilk and 10% peanut milk, SPAB= Wara produced from 80% soymilk and 20% peanut milk, SPAC= Wara produced from 70% soymilk and 30% peanut milk, SPAD= Wara produced from 60% soymilk and 40% peanut milk
2.2.5 Preparation of wara(soy cheese)
Five samples of wara were produced according to the method described by Oboh and Omotosho (2012) modified. The samples were prepared with the milks according to the formulations in Table 1 above, using the ingredients as stated in Table 2. The obtained soy milk and soybean/peanut milks blends were heated above 1000C for 10 minutes. Lime juice was added as coagulant while stirring the milk, till the soluble solids and whey are separated visually. The obtained solids were separated from the whey by filtering with cheese cloth and salt and dry pepper added in layers. The curd was then pressed for 15 to 20 minutes to remove most of the whey. The pressed solid was cut into equal cubed sizes and deep fried. 	Comment by win10: How much pressure and by whom you have pressed it?
2.3 Analysis
2.3.1 Determination of proximate composition of wara samples
The proximate composition of the samples was determined by the standard methods described by the AOAC (2012). Carbohydrate content was determined by difference (Ihekoronye&Ngoddy, 1985).
2.3.2 Determination of the derived quality parameters from proximate values of wara samples
The percentage salt in moisture (%SM), moisture in non-fat substances (MNFS) and fat in dry matter (FDM) were gotten using the equations by Mullan (2009) as shown below:

% salt in moisture=
Moisture in non-fat substances (MNFS) =

					
Fat in dry matter (FDM) = 


(Note: Cheese total solids= 100 - % cheese moisture)
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Figure 3: Flowchart for the production of cheese (wara)(Source: Oboh and Omotosho, 2012 modified)	
2.3.3 Determination of the pH, Sodium Chloride (NaCl) and Mineral Content of Wara Samples
2.3.3.1 Determination of pH
The pH of the samples was determined as described by Onwuka (2005). The pH meter was standardized using pH of 4.0 and 6.88. Two grams of the samples was weighed into a beaker and 10ml of neutralized water was added to it and stirred thoroughly. The pH of the solution was determined after calibration using the pH meter.
2.3.3.2Determination of NaCl3Content	Comment by win10: Check it
TheNaClcontent of wara samples was determined by the use of simple sodium ion electrode method (Kindstedt and Kosikowski, 1984). 1g of wara samples was blended in an ionic strength adjustment buffer, filtered through a cheese cloth to disperse foam and tempered to 21 ± 10C. Sodium was measured directly on filtrates with the specific ion meter. Millivolt potential was measured on filtrates with the pH meter, and a calibration curve was used to convert millivolts to percentage sodium. Percentage salt was calculated by multiplying percentage sodium by 2.54. 	Comment by win10: Latest reference required
2.3.3.3Determination of Mineral Content of wara samples
The mineral content (calcium, magnesium, iron, manganese, phosphorus and potassium) were determined using the standard methods described by the AOAC (2012).
2.4 Statistical Analysis. 	Comment by HCL PC: Delete it
Statistical analysis was done using Statistical Package for Social Science (SPSS) computer software. All experiments were conducted in triplicates and reported as mean ± Standard deviation. Analysis of variance (One-way ANOVA) was used to ascertain any significance. The mean of samples was separated by Duncan Multiple Range test at 5% significant level.
3. RESULTS AND DISCUSSION
3.1 Proximate Composition of WaraSamples (%)	Comment by HCL PC: Not required
The proximate composition of wara samples from soybean and peanut milks is presented in table 3.The result shows thatash content ranged from 6.80 to 7.98% with sample SPAD (wara produced from 60% soymilk and 40% peanut milk) having the highest value, followed by sample SPAC (wara produced from 70% soymilk and 30% peanut milk), then sample SPAB (wara produced from 80% soymilk and 20% peanut milk). The next was sample SPAA (wara produced from 90% soymilk and 10% peanut milk), while sample SA (wara produced from 100% soymilk) had the lowest ash content. The values obtained for the ash content of samples were significantly different, increasing with the addition and increase in volume of peanut milk from sample SA to SPAA to SPAB to SPAC and then to sample SPAD. The values obtained were close to that reported for fermented soy wara (6.74%) in Bintuet al., (2021) but higher than that obtained for fried wara (4.67%) in Abdulkadir et al., (2020). The increase in ash content could be as a result of decrease in moisture content of the samples. The fat content of the samples ranged from 20.49 to 28.39%, decreasing from sample SA to SPAD. There was significant difference in the fat content of the samples, with SA having the highest value of 28.39% and sample SPAD having the lowest fat content of 20.49%. The values gotten were higher than those recorded in Abdulkadir et al., (2020), Bintuet al., (2021) and Ndifeet al., (2019). The values were close to that obtained for sun dried wara mix (26.70%) in Yusuf and Ali (2013) and fried wara (24.60 %) in Akpomieet al., (2020). The decrease in fat content of the samples with the addition and increase in peanut milk in the samples could be attributed to less efficient fat entrapment during coagulation due to the weaker or different gelling properties of peanut proteins compared to soy proteins. According to Lim et al. (1990), tofu from 100% soybeans showed a uniform, continuous three dimensional honeycomb-like protein network structure but when 10% of soybeans was replaced with either raw peanuts, partially defatted peanut flour or defatted peanut flour, the protein strands that make up the network structure were thicker and at 30% level, the protein strands of the network structure were either less continuous or appeared perforated. The weaker protein gel allows more fat that should be entrapped within the protein matrix to escape during draining and pressing. Fiber contents (0.14 to 0.84%) of the wara samples were generally low. However, these values are in agreement with values previously reported for cheese made form soy milk and tiger nut milk (Balogun et al., 2019). There was significant difference in the fiber content of the samples with sample SA having the lowest value, and this increased from sample SPAA to SPAD which had the highest value. The result showed that the protein content ranged from 21.26 to 29.98% with sample SA having the lowest value and sample SPAD having the highest value. This result implies that there is an increase in the level of protein content as the level of peanut milk increases. This can be attributed to the high digestible crude protein content of peanut milk (Bonku and Yu, 2020). Also, Cui et al., (2023) reported that compared to soybean protein, peanut protein has a higher digestibility, which can reach over 90% making it easier to be absorbed by the human body. The study further suggested that this is partly because the trypsin inhibitory factor of peanut protein is only 20% of that of soybean. This result therefore, shows that the consumption of the products would help eliminate protein deficiencies. The values obtained were below the values (30.58 % and 41.13%) recorded in Akpomie et al., (2020) and Ezenwa et al., (2022) respectively. The protein content was seen to be higher than the values recorded (13.25 - 19.04%) for soy-tiger nut wara in Balogun et al., (2019). The moisture content of the samples ranged from as low as 8.83 to 11.25% with sample SA having the highest value which decreased subsequently from sample SPAA to SPAB, then to SPAC and finally to SPAD. The low moisture content could be as a result of adequate pressing and frying of the sample and can help improve the shelf-life of the products. Thevalues gotten are within the range of the value (9.17) reported by Akpomieet al. (2020) for fried wara from soybean milk. The result showed that the carbohydrate content of the samples ranged from 31.87 to 34.65% and differed significantly with sample SPAB having the highest content of carbohydrate while sample SPAD had the lowest content. The carbohydrate values obtained for the samples were higher than the values (9.80 – 10.84%) reported by Balogun et al. (2019) for cheese from soy-tiger milk blends but lower than the values obtained for raw and fermented soybean and banjara wara which ranged between 53.73 to 7 1.04% (Bintuet al. 2021).	Comment by HCL PC: Table	Comment by HCL PC: Value (…)	Comment by HCL PC: What  is meaning of this?	Comment by HCL PC: Write clearly.	Comment by HCL PC: Please check it.	Comment by HCL PC: Not required in all like this.	Comment by HCL PC: Delete it	Comment by HCL PC: Check it	Comment by HCL PC: Delete it.
Table 3: Proximate Composition of WaraSamples (%)
Samples    Ash		Crude Fat	Crude Fiber	Crude Protein        Moisture     Carbohydrate
SA	6.80e ± 0.01	28.39a± 0.060.14e± 0.01	21.26e ±0.01	11.25a ± 0.0332.15d ± 0.12
SPAA6.89d±0.02	25.26b ±0.01	0.24d ± 0.01	23.59d ±0.04	10.56b ±0.0333.46b ± 0.07
SPAB	7.31c±0.01	22.45c ±0.06	0.41c ± 0.02	24.88c ±0.04	10.29c ±0.0234.65a ± 0.07
SPAC	7.73b± 0.02	21.65d ±0.03	0.63b ± 0.02	27.16b ±0.04	9.76d ± 0.0333.07c ± 0.06
SPAD	7.98a ± 0.02	20.49e ±0.040.84a ±0.01	29.98a ±0.03	8.83a ±0.03 31.87e ± 0.02
Values are means ±Standard Deviation of triplicate determinations. Values on the same column with different superscripts are significantly different at 5% probability level.
SA= Wara produced from 100% soymilk, SPAA= Wara produced from 90% soymilk and 10% peanut milk, SPAB= Waraproduced from 80% soymilk and 20% peanut milk, SPAC= Wara produced from 70% soymilk and 30% peanut milk, SPAD= Wara produced from 60% soymilk and 40% peanut milk
3.2 Derived Quality Parameters from Proximate Values ofWara Samples 
Table 4 shows the results for the derived quality parameters from the proximate values of wara samples from (blends of soya milk and peanut milk). The percentage salt in moisture (%SM) of thewara samples ranged from 24.18 to 45.19%, with samples SA and SPAD having the lowest and highest values respectively. The moisture in non-fat substances (MNFS) of the wara samples ranged from 15.25 to 11.11%, with sample SA having the highest value and sample SPAD having the lowest value. The fat in dry matter (FDM) of the warasamples ranged from 31.99 to 22.47% with samples SA and SPAD having the highest and lowest values respectively.
In cheese making, quality parameters such as %SM, MNFS and FDM have a direct influence on microbial activities, texture and flavor of the end product. These parameters are also significant in wara production. The %SM of the wara samples describes the concentration of sodium chloride (NaCl) in the moisture phase of the wara samples, rather than the entire sample. The increase in %SM with increase in the peanut milk substitution could be attributed to the increase in NaCl content and reduction in moisture content. The results obtained were higher than the standard value for %SM for hard cheese (4.7 to 5.7%) which have a moisture content of 30 to 40% (Lawrence et al., 2004). This could be due to the low moisture content in the wara samples causing a high value in the %SM. The MNFS of the wara samples ranged from 11.11 to 15.25%. The values obtained were lower than the standard value for hard cheese (52-54%) reported by Lawrence et al. (2004). According to the codex general standard for cheese (Codex Alimentarius Commission, 1978), cheese with MNFS less than 51% (˂ 51%) is categorized as extra hard cheese (moisture content ˂ 36) based on the designation according to firmness and ripening characteristics. The low values of MNFS of the wara samples is also attributed to their low moisture content. The results for theFDM of the wara samples ranged between 22.47 to 31.99%. According to the Codex general standard for cheese, it is classified as medium fat if the FDM is above or equal to 25% and less than 45% (that is 45%˃ fat ≥ 25) (Codex Alimentarius Commission, 1978). From the results, samples SA, SPAA and SPAC fall into this category while samples SPAC and SPAD with FDM of 23.99 and 22.47% fall a little below. The values obtained for the wara samples were below the values (52 - 56) reported for hard cheese in Lawrence et al. (2004). From the quality parameters discussed above the wara samples can be said to have a dense or compact structure which could be as a result of extensive pressing and frying that led to the low moisture content in them. The high values of %SM are also a result of the low moisture content of the samples and this helps to prevent microbial spoilage and confers a savory flavor to thewara samples. The FDM content indicate moderate fat in the samples and despite the dense structure of the samples, will help contribute a rich and creamy mouthfeel to them.	Comment by win10: References required	Comment by win10: Check it
3.3 pH, NaCl and Mineral Content (mg/100g) of Wara Samples
The result of the pH, NaCl and mineral content of wara samples produced from blends of soy bean and peanut milks is presented in Table 4. The pH of the wara samples ranged from 4.5 to 5.7 with sample SA (wara produced from 100% soymilk) having the lowest value and sample SPAD (wara produced from 60% soymilk and 40% peanut milk) having the highest value. pH is also a quality parameter in cheese production and has a direct influence on microbial activities, texture and flavor of the end product. The pH increased with the addition and increase in peanut milk in the samples. The increase in pH can be attributed to peanut milk having a higher pH than soy milk. Studies by Abou-Dobaraet al. (2016) recorded that peanut milk had a pH of 7.41 while soy milk had a pH value of 6.65. The pH values obtained for the samples were similar to the values (5.3-5.6) reported by Balogun et al. (2019) for cheese from soy-tiger milk blends but lower than the values (6.45-6.90) reported by Arise et al. (2020) for soy-almond cheese-like products. The values are close to and within the range of the standard values (5.0 - 5.4) of the pH of hard cheese (cheddar cheese) as reported by Fox et al., (2017).	Comment by win10: Please check it
Table 4: Derived Quality Parameters from Proximate Composition of Wara Samples (%)
Samples		%SM		MNSFS		FDM
SA			24.18		15.25		31.99
SPAA			27.37		14.13		28.24
SPAB			32.07		13.27		25.03
SPAC			37.60		12.46		23.99
SPAD			45.19		11.11		22.47
Std range		4.0 - 6.0	52 - 56		52-55 (Fox et al., 2017)
(cheddar cheese)  
SA= Wara produced from 100% soymilk, SPAA= Wara produced from 90% soymilk and 10% peanut milk, SPAB= Waraproduced from 80% soymilk and 20% peanut milk, SPAC= Wara produced from 70% soymilk and 30% peanut milk, SPAD= Wara produced from 60% soymilk and 40% peanut milk, %SM= percentage salt in moisture, MNFS= moisture in non-fat substances, FDM= fat in dry matter, Std range = standard range
The NaCl content of the samples ranged from 2.72 to 3.99% with sample SPAD (wara produced from 60% soymilk and 40% peanut milk) having the highest value and sample SA (wara produced from 100% soymilk) having the lowest value.Salt is an essential ingredient for cheese production, and it influences various aspects of cheese, including the shelf life, enzyme activity, flavor, casein hydration, and microbial proliferation (Bae et al., 2017).  The NaCl content of the samples was seen to increase with the addition and increase in the peanut milk content of thewara samples; that is from sample SA (2.72%) to SPAD (3.99%). This could be attributed to the decrease in moisture content with the addition and increase in peanut milk in the samples. The values obtained were less than the range (approximately 0.7 to 4g/100g) of salt concentration in natural cheese made from milk by acid and/or rennet coagulation as reported by El-Bakry (2012). The values were higher than the standard values (1.5 - 2.0) for cheddar cheese (hard cheese) as reported by Fox et al., (2017). This could be as a result of a lower moisture content of the warasamples compared to the moisture content of cheddar cheese (30-40%). The NaCl levels of the samples indicates a hard texture, but will confer good flavor and antimicrobial qualities to the warasamples.	Comment by win10: Not required, because already explained this.	Comment by win10: Delete it	Comment by win10: Correct it
The result for mineral content showed that the calcium content ranged from 739.80 to 810.20 mg/100g, iron ranged from 1.88 to 4.29 mg/100g, potassium ranged from 96.44 to 140.50 mg/100g, magnesium ranged from 28.68 to 47.78 mg/100g, manganese ranged from 0.05 to 0.18 mg/100g, and phosphorus ranged from 505.6 to 563.5 mg/100g. The result showed significant difference among the samples in their mineral composition. Sample SPAD (wara produced from 60% soymilk and 40% peanut milk) was highest in all the minerals except iron and calcium which sample SA (wara produced from 100% soymilk) had the highest content.The results of the mineral content of the various wara samples showed that the samples contain high amounts of calcium and phosphorus ranging from 739.80 - 810.20mg/100g and 505.60 - 563.50mg/100g respectively. The samples also contained considerable amounts of potassium (95.44- 140.50mg/100g) and magnesium (28.68 b- 47.78mg/100g), with lower amounts of iron (1.88 -4.29mg/100g) and manganese (0.05 – 0.18mg/100g). Sample SA recorded the highest calcium content. This was followed by sample SPAA, then sample SPAB, SPAC and finally sample SPAD which had the lowest calcium content. There was significant difference in the calcium content of the samples. Decrease in calcium content with increase in peanut milk could be attributed to the fact that soybean has higher content of the mineral than peanuts as reported in the USDA food composition database, (2018). For the iron content, sample SA also had the highest value which reduced with increase in peanut milk from SPAA to SPAD. There was significant difference in the iron content of the samples and the decrease in iron content with increase in peanut milk is also as a result of higher amount of iron in soybeans than in peanuts. Sample SPAD had the highest potassium content, followed by sample SPAC, then SPAB, and SPAA, while sample SA had the lowest content of potassium. The magnesium, manganese and phosphorus content of the samples all followed the same trend with sample SPAD having the highest values of the minerals and sample SA having the lowest values. There was significant difference in the content of these minerals in all the samples. The increase in the content of potassium, magnesium, manganese and phosphorus with addition and increase in the content of peanut milk is accrued to higher amounts of these minerals in peanuts than in soybeans as recorded in the USDA food composition database, (2018). The result generally showed a rich content of micronutrients in the wara samples. Increase in most of these nutrients with increased substitution of soybean milk with peanut milk also indicates that substitution may lead to a product with a more complete micronutrient profile.	Comment by HCL PC: Delete it  and write with the increase  in the peanut milk ……..
4. CONCLUSION AND RECOMMENDATION
	The quality of wara from blends of soybean and peanut milks with substitution of soymilk at 10, 20, 30, 40% with peanut milk was evaluated. Addition and increase in supplementation of soymilk with peanut milk was seen to influence the proximate composition, derived quality parameters, pH, NaCl, and mineral composition of thewarasamples. Warawith the highest substitution (SPAD-60% soymilk and 40% peanut milk) recorded the highest crude protein, ash, crude fiber, potassium, magnesium, manganese, phosphorus content. Sample SA (wara from 100% soy milk) recorded the highest calcium and iron content and had better values for the derived quality parameters than the other samples. pH and NaCl content were seen to increase with the addition and increase in substitution of soybean milk with peanut milk.  
The findings of the study revealed that:	Comment by HCL PC: Why these are written? You should write the conclusion of your research findings.
· Addition and increase in substitution of soymilk with peanut milk significantly increased the ash, fiber, and protein content of wara.
· The derived quality parameters of the wara samples were observed to fall outside the standard range for hard cheese.
· Increase in pH and NaCl content of the samples with the addition of peanut milk and increasing substitution of soy bean milk with peanut milk balances the moisture content of the samples preventing them from being too mushy or too brittle.
· Waraproduced from milk blends had significantly increased micro nutrient content as the values of potassium, magnesium, manganese, and phosphorus were seen to increase with increased substitution of soymilk with peanut milk. 
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Table 5:pH, NaCl (%) andMineral (mg/100g) Content of Wara Samples 
Samples	 pH 	 NaCl		Calcium	      Iron		Potassium	          Magnesium	 Manganese	     Phosphorus 		
SA		4.5	2.71±0.03       810.20a±0.03	     4.29a±0.01	     95.44e±0.06         28.65e± 0.08         0.05e±0.00	     505.60e±0.07	
SPAA   	4.8	2.89±0.02        795.10b± 0.01	     3.13b±0.03	     98.47d±0.03         31.43d±0.03	0.09d±0.01	     510.20d±0.29	
SPAB    	5.2	3.3±0.03          782.30c±0.04	     2.77c±0.06	     112.60c±0.02       37.40c± 0.02         0.13c±0.00	     522.00c±0.01	
SPAC 	5.5 	3.67±0.02        755.40d±0.14	     2.21d±0.04	     123.30b±0.14       42.56b±0.02         0.14b±0.00	     540.60b±0.03	
SPAD	5.7	3.99±0.01       739.80e±0.19	     1.88e±0.09	     140.50a±0.08       47.78a±0.02         0.18a±0.00	     563.50a±0.14	
Values are means ±Standard Ddviation of triplicate determinations. Values on the same column with different superscripts are significantly different. at 5% probability level
SA= Wara produced from 100% soymilk, SPAA= Wara produced from 90% soymilk and 10% peanut milk, SPAB= Waraproduced from 80% soymilk and 20% peanut milk, SPAC= Wara produced from 70% soymilk and 30% peanut milk, SPAD= Wara produced from 60% soymilk and 40% peanut milk
The following recommendation was made based on the findings of this study:
It is recommended that wara be produced from blends of soy milk and peanut milk with up to 40% supplementation of soy milk with peanut milk. This is because peanut is rich in protein, minerals, and amino acids and is an available and cheaper alternative to soy milk at the soybeans off season.
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