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Abstract 

For the present study, wheat flour was supplemented with multigrain (0-12.5% of acha, brown 

rice, millet and cowpea) flours and used for noodles production. The blending ratios used were 

100:00, 90:10, 80:20, 70:30, 60:40 and 50:50 (wheat flour: multigrain flour mix). The 100% wheat 

flour noodles served as the control sample. The produced noodles were analyzed for proximate 

composition, amino acid profile, minerals, vitamins and antinutrients. The results showed that 

the moisture, protein, fat, ash and crude fibre contents significantly increased (p<0.05) from 9.67-

10.74%, 10.14-22.23%,1.64-4.38%, 1.44-3.90% and 2.16-6.73% respectively, while carbohydrate 

content decreased from 74.75-51.94% with increase in multigrain flours supplementation. The 

individual amino acids, total amino acids and total essential amino acids increased with increase 

addition of multigrain flour mixes. The calcium, potassium, iron and zinc contents increased from 

38.80-67.33 mg/100 g, 377.00-529.00 mg/100 g, 2.88-3.59 mg/100 g and 1.94-3.00 mg/100 g 

respectively while the sodium content decreased from 8.98 mg/100 g to 1.97 mg/100 g with 

increase in multigrain flours supplementation. Vitamin B3 and beta-carotene contents increased 

from 30.70-65.05 mg/100 g and 0.06-0.19 um/100 g respectively while vitamin B9 decreased 

from 5.75-2.95 um/100 g with increase in multigrain flours supplementation. Although the 

tannin, oxalate and phytate contents increased from 0.23-0.64%, 11.55-29.70 mg/100 g and 0.60-

1.28% with increase in multigrain supplementation, the values were relatively low and would not 

affect the bioavailability of essential nutrients in the noodles. The results have shown that 

supplementation of wheat flour with multigrain flours led to the enhancement of nutrient 

content in noodles made from the blends, reduce dependency on wheat and increase utilization 

of locally grown crops. 

Keywords: Wheat Flour, Multigrain Flour Mixes, Supplementation, Quality of Noodles. 

 

 

Introduction 

Noodle is a stable food made from unleavened dough which is stretched, extruded, or rolled 

flat and cut to the desired size (Chigbo, 2023). It is typically made from refined wheat flour 

and widely consumed at any time of the day by people of all ages globally including Nigeria 

(Adeoye et al., 2018). The high consumption of noodles could be attributed to their ease of 

cooking, acceptable taste, relatively low cost and long shelf-life (Sofi et al., 2020). Besides 

the fact that Nigeria cannot produce wheat grains at commercial scale due to unfavourable 

climatic conditions, noodles made from refined wheat flour are high in carbohydrate but 

low in other essential nutrients including protein, minerals and vitamin (Parkare et al., 

mailto:uksweetts@gmail.com
https://doi.org/10.62154/ajasfr.2025.020.01027


 

 

 

 

 

 

Afropolitan Journals 

275     Vol. 20, No. 1 2025    African Journal of Agricultural Science and Food Research 

www.afropolitanjournals.com 

2018). Regular consumption of such product could contribute to nutritional disorders that 

are prevalent in most of our communities. Also, annual wheat importation into the country 

to augment local production has continued to greatly deplete the nation’s foreign exchange 

reserve. 

Nowadays, the use of non-wheat flours to partially or wholly replace wheat flour is gaining 

attention and offers the potentials to optimize the utilization of flours from locally grown 

crops in order to reduce the demand for wheat. Every grain has it own unique nutritional 

value and composition. Therefore, when flour is produced from a mixture of two or more 

grains, more nutritious product is obtained compared to a single grain flour (Dighe et al., 

2022). According to Vishwakarma and Phadnis (2023), multigrain flour and its products are 

richer in nutrients and have greater health benefits than single grain flour products. Ud Din 

et al. (2025) reported that in order to combat malnutrition, multigrain flour can be added to 

a variety of meals to facilitate the availability of nutritious diets. For the present study, it 

was anticipated that using multigrain flour obtained from a combination of brown rice, 

acha, millet and cowpea to partially replace wheat flour for noodle production, the 

nutritional value of the final product would be enhanced for the benefit of the consumers. 

Rice (Oryza sativa) is globally important stable food for billions of people and is mainly 

consumed as polish white rice (Park et al., 2017). Brown rice is the whole grain (unpolished) 

obtained after removing the inedible husks (Islam et al., 2012). It consists of embryo, 

endosperm and bran and is higher in minerals, vitamins and antioxidant compounds 

compared to refined white rice (Qadri et al., 2018; Toan and Vinh, 2018; Wu et al., 2023). A 

number of studies have shown that brown rice is a rich source of biofunctional components 

which are beneficial for human health, including fibre, essential amino acids, functional 

lipids, phytosterols, phenolic acids, flavonoids, tocopherols, gama aminobutyric acid 

(GABA), y-oryzanol, minerals and vitamins (Qi et al., 2018; Wu et al., 2023). 

Acha (Digitaria exilis) also known as fonio or hungry rice is an underutilized tiny size cereal 

grain cultivated in northern states of Nigeria including Plateau State, Bauchi, kaduna, 

Kebbi, Niger and Nasarawa States (Jideani and Jideani, 2011). It is usually consumed as 

whole grain and is considered to be nutritionally superior to other cereal grains (Jideeani 

and jideani, 2011). It is a rich source of mineral, vitamins, dietary fibre, and antioxidant 

compounds including flavonoids, phenolics, and phytosterols (Annongu et al., 2019). The 

protein in acha is reported to be unique in that it has greater sulphur containing amino acids 

(methionine and cystine) than other cereals (Ayo et al., 2008). 

Millet is a major drought resistant small seeded cereal grain of good nutritional value that 

serves as a staple food to millions of economically disadvantaged people in African and 

Asian countries (Udeh et al., 2017; Liang and Liang, 2019). It is abundantly grown in the 

middle belt and northern states of Nigeria but grossly underutilized. Pearl millet (Pennistum 

glaucum) and finger millet (Eleusine coracana) are the two major millets species used for 

food and feed (Hassan et al., 2021). Millets contain high concentrations of macro and 

micronutrients such as protein, carbohydrate, vital amino acids, minerals, vitamins, dietary 

fibre and health promoting phyto chemicals including lignans, phenolic acid, flavonoids and 
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phytosterols (Sarita and Singh, 2016; Devi et al., 2024). Due to these nutritional benefits, 

millets are termed as “Nutri-cereals” (Singh et al., 2012). 

Cowpea (Vigna unguiculata L. Walp) is  a popular legume crop cultivated primarily in Africa 

and used for human and livestock diet all over the world (Abebe and Alemayehu, 2022). It 

contains 23-32% protein, 50-69% carbohydrate and 1% fat (Kirse and Karklina, 2015). The 

protein is high in lysine but low in sulphur containing amino acids (methionine and cysteine) 

(Abebe and Alemayehu, 2022). It also contains a reasonable amount of minerals, vitamins, 

dietary fibre and phytochemicals (Liyanage et al., 2014). It serves both as available and 

affordable source of nutrients in Nigeria and in other Sub-saharan Africa (Affrifah et al., 

2021). According to Jayathilake et al. (2018), the high protein and carbohydrate contents 

with relatively low fat content and a complementary amino acid pattern to that of cereal 

grains make cowpea an important nutritional food in human diet. 

 

Statement of Problem  

Noodles which have fast become staple food for most households in both rural and urban 

cities are conventionally made from wheat which cannot be grown at commercial level in 

Nigeria due to unfavourable climatic conditions. Consequently, the country imports 

substantial quantity of wheat annually to augment local production.  This has adverse 

effects on the economy of the country. 

Noodles made from cereal flours are high in carbohydrate content but low in protein 

content. Regular consumption of the product could lead to protein energy malnutrition. 

Also, different cereal grains have different nutrients and health promoting constituents. 

Hence, noodles made from a single cereal grain flour have lower nutrients and health 

promoting constituents than those made from multi grains flour (Dighe et al., 2022).  

Despite the reported nutritional and health benefits of acha, millet, brown rice and cowpea, 

they are underutilized in food formulation and product development.underutilized in 

Nigeria for food product development. 

 

Objectives 

The objective of the study was to assess the effect of supplementing wheat flour with 

multigrain flour mixes on the proximate composition, amino acid profile, minerals, vitamins 

and antinutrients contents in noodles made from the blends. 

 

Materials and Methods  
Source of Materials: Brown rice (Oryza sativa L), Acha (Digitaria exilis), millet (Eluesine 

coracana) wheat (Triticum aestivum) and Cowpea (Vigna unguiculata) were all purchased 

from Itam market, Uyo metrpolis, Akwa Ibom State, together with other needed 

ingredients for noodle production such as as egg, and salt. The chemical and reagents used 

were of analytical grade and were obtained from Food Science and Technology Laboratory, 

University of Uyo, Uyo. 
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Samples preparation 

Production of Brown Rice Flour 

The production of rice flour was done using the method described by Eke-Ejiofor (2016). 

The brown rice (5 kg) was sorted and washed manually with water to remove extraneous 

materials. The rice grains were oven dried at 50° for 12 hours, milled and seived to pass 

through 425 um mesh screen. It was packaged in an airtight container and kept at room 

temperature for subsequent use. 

 

Processing of Acha into Flour  

The method described by Mbaeyi-Nwaoha et al. (2015), was followed to process Acha into 

flour. The unwanted materials such as stones, chaffs and other debris were removed by 

sorting, winnowing and sieving. The grains were thoroughly washed, drained and dried in 

an oven at 50°C for 6 hrs and then milled and seived to pass through 425 um mesh screen. 

The flour was packaged in an airtight container kept at ambient temperature (27°C) for 

subsequent use. 

 

Processing of Millets into Flour 

Millet was processed into flour according to the method of Lo et al. (2020). Two kilograms 

(2 kg) of the grains were cleaned by sorting and winnowing. The cleaned grains were 

dehulled using the traditional method. Hulls were removed by winnowing and the weight 

of the dehulled grains was noted. The dehulled grains were then washed and dried at 50°C 

for 24h in an oven. The grains were milled to powder using a hammer mill. It was then sieved 

to pass through 425 um mesh screen. and packaged in an airtight container and kept for 

subsequent use. 

 

Production of Cowpea Flour 

The method of Emilike et al.  (2020) was used for the processing of cowpea seeds into flour. 

Five kilograms (5 kg) of brown cowpea seeds were cleaned, weighed and sorted. The sorted 

seeds were soaked in potable water for 15 min and the seed coats removed manually.  The 

dehulled seeds were further rinsed in water before drying in an air oven at 60 °C for 12 h, 

milled and seived to pass through 425 um mesh screen. The flour was kept in a dry, air-tight 

plastic container for subsequent use. 

 

Blending of Wheat Flour with Multigrain Flours  

Wheat flour was supplemented with multigrain (brown rice, acha, millet and maize) flour 

mixes using the blending ratios shown in Table 1. The 100% wheat flour served as the 

control sample. 
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Table 1: Sample Formulation  

Flour Samples  Blending ratios 

 A B C D E F 

Wheats 100 90 80 70 60 50 

Acha __ 2.50 5.00 7.50 10.00 12.50 

Brown Rice __ 2.50 5.00 7.50 10.00 12.50 

Millet __ 2.50 5.00      7.50 10.00 12.50 

Cowpea            ---- 2.50 5.00 7.50 10.00 12.50 

 

Production of Noodles  

Noodles was produced following the method described by Omiere et al. (2014), with a slight 

modification. Ingredients (wheat-multigrain flour 200g, Carboxymethylchloride 0.8g, 

Sodium Chloride 0.2g) were mixed thoroughly using 90 mL of warm water (40°C) to form a 

dough. The dough was allowed to rest for 20 mins, then kneaded and rolled with a rolling 

pin to form sheets. The sheets were then extruded into strands. The noodles strands were 

then oven dried at 60°C for 30 min, cooled and packaged. 

 

Methods of Analysis  

Proximate composition and energy value of flour samples determination  

The method of AOAC (2010) was followed for the determination of moisture, protein, fat 

and crude fibre content of the noodles. Total carbohydrates was estimated by difference 

[100%- (% moisture, fat, protein, crude fiber and ash)] (Onwuka, 2005). The caloric values 

of the noodle’s samples were calculated using Atwater factor as described by Osborne and 

Voogt, (1978). 

 

Amino acid analysis 

Amino acid of the samples was determined using Technicon amino acid analyser (TSM-1 

Technicon Instrument, Basingstoke, Hampshire, UK) after hydrolysing the samples with 6 

M HCl at 110 °C (Ndam et al., 2018). 

 

Determination of mineral content 

This was done using atomic absorption spectrophotometer (AOAC, 2010). 

 

Determination of vitamin composition  

Vitamins were analized using a UV spectrophotometer double beam (Ceil 7400, Suffolk, 

United   Kingdom) as described by Maigari et al., (2022) 

 

Determination of anti nutritional factors  

Tannin, oxalate and phytate were determined using the methods described by Onwuka 

(2005). 
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Statistical Analysis 

The data obtained were analyzed using SPSS (version 20.0) Analysis of Variance (ANOVA) 

was used to establish significant differences among the samples. Difference among means 

were separated using Duncan multiple range test (DMRT) and significance accepted at 5% 

level (P<0.05). 

 

Results and Discussion  
Effect of partial replacement of wheat flour with multigrain flour mixes on the 

proximate composition of noodles made from the blends  

The effect of replacing wheat flour with 0-50% multigrain flour mixes on the proximate 

composition of noodles made from the blends is presented in Table 2. The result showed 

that the moisture, protein, fat, ash and crude fibre contents in the noodles increased 

significantly (p<0.05) from 9.67%, 10.14%, 1.64%,1.44% and 2.16% respectively in the 100% 

wheat flour noodle (control sample) to 10.74%, 22.33%, 4.38%, 3.90% and 6.73% 

respectively in the sample that was supplemented with 50% multigrain flour mix. The 

higher moisture content in the multigrain flour supplemented noodles than in the control 

sample might be attributed to higher water absorption capacity of the multigrain flour 

mixes than the 100% wheat flour. High moisture content is however detrimental to the 

stability of the product during storage. The observed increases in protein, fat, ash and crude 

fibre contents in the noodles with increased in multigrain flour supplementation could be 

attributed to their higher contents in the multigrain flours than in the 100% wheat flour. 

According to Dighe et al. (2022) and Vishwakarma and Phadnis (2025), multigrain flour and 

its products are richer in nutrients and have greater health benefits than single grain flour 

products. Olagunji et al. (2021) and Rohi et al. (2022) also reported that addition of 

multigrain flour provides numerous nutritional advantages and changes the nutritional 

composition of the final product. Similar increased in protein, flat, ash and crude fibre 

contents in cake husks as a result of supplementation with multigrain flours prepared from 

millet, corn and gram flour was reported by Ud Din et al. (2025). Incorporation of cowpea 

flour in the multigrain flours might have contributed to the significant (p<0.05) increased in 

protein content in the noodles with increase supplementation of wheat flour with 

multigrain flours. According to Kirse and Karklina (2015), cowpea has 23-32% protein 

content. Ugressa (2025) also reported an average of 25.6% protein content in cowpea. Ud 

Din et al. (2025) similarly reported that incorporation of gram flour in multigrain flour mixes 

resulted in higher protein content in multigrain supplemented cake husks than in 100% 

wheat cake husks. The result of this study suggests that the consumption of multigrain flour 

supplemented noodles could help in alleviating the problem of protein – energy 

malnutrition that exists in most of our communities. 

The recorded increased in fat, ash and crude fibre contents in the noodles with increasing 

levels of multigrain flour supplementation could be attributed to their higher contents in 

multigrain flour mixes than in 100% wheat flour since the multigrain flours were produced 

from whole grains. Ud Din et al.  (2025) reported that multigrain flours are higher in 

nutrients, minerals, dietary fibre and antioxidant compounds than single grain flour. Ash 
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content in food products is an index of the mineral content in such product. Increase in the 

ash content of the noodles with multigrain flour mixes supplementation is an indication of 

higher mineral content in supplemented noodles than in 100% wheat flour noodles. The 

higher crude fibre content in the multigrain flour supplemented noodles than in the 100% 

wheat flour noodles implies that the multigrain flour supplemented noodles would provide 

more health benefits to the consumers than the 100% wheat flour noodles. Consumption 

of high fibre diet is associated with various health benefits like lowering of cholesterol, 

glycemic index level, colon cancer, and bowel disorders (Kumar et al., 2017). 

On the contrary, the carbohydrate content decreased with increase in multigrain flour 

mixes supplementation ranging from 74.75% for the control noodle to 51.94% for the 

noodle that was supplemented with 50% multigrain flour mix. This could be attributed to 

lower carbohydrate content in multigrain flour mixes than in the 100% wheat flour. The 

caloric value ranged from 336.43 kcal/100 g for the 50% multigrain flour mix supplemented 

noodles to 354.64 Kcal/100 for the 10% multigrain flour mix supplemented noodles. There 

was no significant difference (p<0.05) between the caloric value of the control noodles and 

10% multigrain flour mix supplemented noodles but their values were significantly higher 

than the rest of the samples. 

 

Table 2: Proximate composition and energy values of noodles made from wheat flour 

supplemented with multigrain flour mixes 

Values are means ± standard deviation of triplicate determinations. Means with different 

superscripts within the same row are significantly different (P<0.05).  
 

Effect of partial replacement of wheat flour with multigrain flour mixes on the amino 

acid profile of noodles made from the blends  

The effect of supplementing wheat flour with different levels of multigrain flour mixes on 

the amino acid profile of noodles made from the blends is presented in Table 3. The result 

showed that a total of eighteen (18) amino acids were detected and quantified. Partial 

replacement of wheat flour with multigrain flour mixes led to the enhancement of the 

Nutrients Blending ratios (wheat flour: multigrain flour) 

100:00 90:10 80:20 70:30 60:40 50:50 

Moisture 

(%) 

9.67f± 0.01 9.82e±0.01 9.88d ± 0.01 10.22c±0.01 10.53b±0.01 10.74a±0.01 

Ash (%) 1.44f ±0.01 1.91e±0.01 2.44d ±0.01 2.53c ±0.01 2.94b ±0.02 3.90a ±0.01 

Fibre (%) 2.16f ±0.01 2.77e ±0.02 3.91d ±0.01 4.41c ±0.01 5.52b ± 0.02 6.73a ±0.01 

Fat (%) 1.64f± 0.01 2.40e ±0.01 2.96d ±0.01 3.23c ±0.01 3.73b ±0.01 4.38b ±0.01 

Protein (%) 10.14f±0.01 12.74e±0.02 13.46d±0.06 16.11c±0.01 18.24b ± 0.01 22.33a±0.01 

Carbohydra

te (%) 

74.75a±0.04 70.53b±0.04 67.42c±0.08 63.58d±0.01 59.06e±0.01 51.94f±0.05 

Energy 

(Kcal/100 g) 

354.30a± 

0.03 

354.64a± 

0.07 

350.11b 

±0.05 

347.81c± 

0.01 

342.72d± 

0.13 

336.43e± 

0.09 
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amino acid profile of the noodles. The total amino acids, total essential amino acid and 

sulphur containing amino acids increased with increasing levels of multigrain flour mixes 

supplementation ranging from 73.20g/100g, 29.01g/100g and 4.78g/100g respectively for 

the control noodle to 92.89g/100g, 39.93g/100g and 5.71g/100g respectively for 50% 

multigrain flour mixes supplemented noodles. Glutamic acid was the major contributor to 

the total amino acid and was followed by proline while leucine was the major contributor to 

the essential amino acids. The nutritional quality of protein depends on its essential amino 

acids which cannot be synthesized in the body. Legumes are protein rich crops and have 

higher amino acid composition than cereals (Arise et al., 2020). Cowpea flour was one of 

the flours used for multigrain formulation. The increase in the amino acid profile (essential 

and non-essential) of the noodles with increasing levels of multigrain flour supplementation 

could be attributed to high quality of protein present in cowpea flour. The high lysine 

content of cowpea protein is a very important nutritional attribute that makes the legumes 

a very good supplementary protein to cereals with known deficiency in lysine. 

 

Table 3: Amino acid profile of noodles made from wheat flour supplemented with 

multigrain flour mixes (g/100 g) 

Values are means standard deviation of duplicate determinations. Means with different 

superscripts within the same row are significantly different (p<0.05) TAA =Total amino acid, 

TEAA = Total essential amino acid, TSAA = Total sulphur containing amino acids. 

Amino acids Blending ratios (wheat flour: multigrain flour mixes) 

100:00 90:10 80:20 70:30 60:40 50:50  

Leucine 6.93c ± 0.04 6.93c ± 0.01 7.06c ± 0.04 7.24b ± 0.12 7.40ab ±0.07 7.49a ± 0.01 

Isoleucine 3.37d ± 0.04 3.41d ± 0.01 3.54cd±0.03 3.61cd±0.13 3.77b ± 0.03 4.07a ± 0.19 

Tryptophan 1.07e ± 0.06 1.47d ± 0.10 1.57cd±0.02  1.63bc±0.04 1.73b ± 0.04 1.88a ± 0.01 

Histidine 2.70e ± 0.03 2.83d ±0.03 2.85cd±0.04 2.93bc±0.01 2.96b ± 0.05 3.21a ± 0.01 

Phenylalanine 4.88d ± 0.01 4.97d ± 0.06 5.49c ± 0.01 5.83b ± 0.03 5.96b ± 0.04 6.15a ± 0.14 

Valine 4.68d ± 0.08 4.80cd ± 0.18 4.98bc±0.00 5.03bc±0.03 5.12ab ±0.05 5.30a ± 0.01 

Methionine 2.70b ± 0.06 2.71b ± 0.01 2.71b ± 0.01 2.73b ± 0.02 2.88a ± 0.02 2.95a ± 0.05 

Lysine 0.92f ± 0.04 1.87e ± 0.03 2.96d ± 0.04 3.91c ± 0.02 4.54b ± 0.03 4.96a ± 0.00 

Threonine 1.76d ± 0.03 1.78d ± 0.01 2.00c ± 0.06 2.11c ± 0.09 2.75b ± 0.05 3.92a ± 0.02 

Aspertic Acid 4.51a ± 0.07 4.96c ± 0.08 5.43b ± 0.11 5.53b ± 0.03 5.74a ± 0.04 5.05c ± 0.04 

Arginine 4.73a ± 0.06 4.93b ± 0.02 4.93b ± 0.02 4.93b ± 0.01 5.03a ± 0.08 5.15a ± 0.02 

Alanine 3.32f ± 0.02 3.51e± 0.01 3.62d ±0.02 3.93c ± 0.02 4.03b ± 0.03 4.63a ± 0.03 

serine 3.87c ± 0.09 3.92bc± 0.11 3.93bc±0.11 4.17b ± 0.10 4.17b ± 0.10 4.45a ± 0.06 

Proline 7.24c ± 0.15 7.43c ±0.15 7.51bc±0.17 7.77ab±0.08 7.89a ± 0.01 8.02a ± 0.03 

Cysteine 2.08a ± 0.07 2.08a ± 0.03 2.11a ± 0.02 2.23b ± 0.04 2.29b ± 0.03  2.76a ± 0.02 

Tyrosine 3.39e ± 0.05 3.56d ± 0.05 3.67c ± 0.00 3.90b ± 0.01 4.08a ± 0.07 4.16a ± 0.01 

Glycine 5.51a ± 0.08 5.68c ± 0.11 5.73c ± 0.03 5.92b ± 0.01 6.04b ± 0.01 6.24a ± 0.04 

Glutamic Acid 9.54f ± 0.12 9.82e ± 0.01 9.94d ± 0.02 10.03c±0.12 11.05b ± 0.01 12.50a ± 0.05 

TEAA 29.01 30.77 33.13 35.02 37.11 39.93 

TAA 73.20 76.66 80.00 83.43 87.43 92.89 

TSAA 4.78 4.79 4.82 4.96 5.17 5.71 

TEAA/TAA 39.63 40.14 41.41 41.98 42.45 42.99 
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Effect of partial replacement of wheat flour with multigrain flour mixes on the mineral 

content of noodles made from the blends  

The effect supplementing wheat flour with 0 - 50% multigrain flour mixes on the mineral 

content of noodles produced from the blends is presented in Table 4. The result showed 

that the sodium content in the noodles significantly decreased (p<0.05) with increase in 

multigrain flour mix addition ranging from 8.98 mg/100 g for the 100% wheat flour noodles 

to 1.79 mg/100 g for noodles made from 50% multigrain flour mix supplemented noodles.  

This could be attributed to lower sodium content in multigrain flours than 100% wheat flour. 

Conversely, the K, Ca, Fe and Zn contents significantly increased (p<0.05) with increase in 

multigrain flours supplementation ranging from 377.00 mg/100 g, 38.80 mg/100 g, 2.88 

mg/100g and 1.94 mg/100 g, respectively for for the 100% wheat flour noodles to 529.00 

mg/100 g, 67.33 mg/100 g, 3.59 mg/109 g and 3.00 mg/100 g respectively for the 50% 

multigrain flour mix supplemented noodles. This could be attributed to higher levels of 

these minerals in multigrain flours than in 100% wheat flour. Similar increase in minerals (K, 

Ca, Fe and Zn in biscuit as a result of multigrain addition was reported by Kumar et al. 

(2018). According to Usman (2009), sodium helps transport CO2 in the blood and also 

regulates the water content in the body. However, it is also implicated in the aetiology and 

pathophysiology of hypertension which predisposes someone to stroke and other 

cardiovascular pathologies (Rust and Ekmekcioghu, 2017). Potassium plays a significant 

role in maintaining homeostasis, zinc has its role in enzymatic processes whereas iron and 

calcium are important in blood formation and bone development respectively. Waugh and 

Grant (2000). The values recorded for Iron and Calcium in this study suggest that 

consumption of multigrain flour supplemented noodles could help in the prevention of Iron 

Deficiency Anemia and Osteomalacia/rickets respectively. 

Uday and Höggler (2020). 

 

Table 4: Mineral composition of noodles produced from wheat flour supplemented with 

multigrain flour mixes (mg/100 g) 

Values are means standard deviation of duplicate determinations. Means with different 

superscripts within the same row are significantly different (p<0.05) 

 

 

Minerals 

 

                         Bending ratios (wheat flour: multigrain flour mixes) 

 

100 : 00 90 : 10 80 : 20 70 : 30 60 : 40 50 : 50 

Na 8.98a ± 0.07 4.86cb± 0.21 4.75c± 0.28 4.38d ± 0.01 2.99e±0.07 1.97± 0.02 

K  377.00f±1.41 420.50e±0.71 422.00d±2.12 436.50c±3.54 505.50b±4.24 529.00a±1.41 

Ca  38.80f ± 0.14 45.70e± 0.14 60.00d ± 0.14 63.60c ± 0.14 65.60b±0.14 67.33a±0.01 

Fe  2.88f± 0.01 3.16e± 0.01 3.25d± 0.02 3.33c± 0.00 3.41b± 0.01 3.59a± 0.14 

Zn 1.94c ± 0.01 1.98bc ± 0.02 2.92cd±0.02 3.13a ± 0.01 2.87d ± 0.02 3.00b ± 0.01 
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Effect of partial replacement of wheat flour with multigrain flour mixes on the vitamin 

content of noodles made from the blends 

The effect of replacing wheat flour with 0 - 50% multigrain flour mixes on the concentration 

of vitamins in noodles produced from the blends is presented in Table 5. The result revealed 

that the vitamin B3 and beta carotene contents increased significantly (p<0.05) from 30.70 

mg/100 g and 0.06 ug/100g respectively in 100% wheat flour noodles to 65.05 mg/100 g, 

0.19 ug/100g respectively in noodles supplemented with 50% multigrain flours. Kumar et al 

(2018) similarly reported that partial replacement of wheat flour with multigrain flour mix 

resulted in increased vitamin content (thiamine and riboflavin) in biscuit made from the 

blends. The recorded increase in vitamin B3 and beta-carotene content in the noodles with 

increased supplementation with multigrain flours could be attributed to higher levels of 

these vitamins in the multigrain flours than in 100% wheat flour. On the other hand, the 

concentration of Vitamin B9 decreased from 5.75 ug/100g in 100% wheat flour noodles to 

2.95 ug/100 g in noodles samples supplemented with 50% multigrain flour mix. Vitamins 

are one of the micronutrients necessary for bodily functions. Beta carotene is a precursor of 

vitamins A and it enhances vision and prevents night blindness  (Waugh and Grant, 2022). 

Vitamin B3 (niacin or nicotinic acid) aids metabolism, enhances cell  respiration and also 

inhibit production of cholesterol while vitamin B9 (folate or Folic acid) helps in fetal 

development, DNA synthesis and cell division (Waugh and Grant, 2022).  

 

Table 5: Vitamins composition of noodles produced from wheat flour supplemented 

with multigrain flour 

Values are means ± standard deviation of triplicate determinations. Means with different 

superscripts within the same row are significantly different (P<0.05). 

Vitamin B3 = Nicotinic Acid, Vitamin B9 = Folic Acid, Beta Carotene (Vitamin A Precursor). 

 

Effect of partial replacement of wheat flour with multigrain flour mixes on the anti-

nutrients concentration in noodles made from the blends  

The effect of replacing wheat flour with 0 - 50% multigrain flour mixes on the anti-

nutritional factors in noodles produced from the blends is presented in Table 6. The result 

showed that tannin, oxalate and phytate contents increased with increasing amount of 

multigrain flour in the noodles. Tannin, Oxalate and phytate increased from 0.23%, 11.55 

mg/100 g and 0.60% respectively in 100% wheat flour noodles to 0.64%, 29.70 m/100 g and 

1.28% respectively in the sample supplemented with 50% multigrain flour mx. Anti-

nutrients in food could impede the efficient and effective digestion, absorption or 

Vitamins Bending ratios (wheat flour: multigrain flour) 

 

100:0 90:10 80 : 20 70 : 30 60 : 40 50 : 50 

Vitamin B3 (mg/100 g) 30.70f± 0.14 38.00e± 1.41 43.35d± 0.21 50.60c ±1.41 58.25b±0.07 65.05a ± 0.07 

Vitamin B9 (ug/100 g) 5.75a± 0.01 4.74b± 0.03 4.81b± 0.01 4.00c ± 0.03 4.07c ± 0.01 2.95d ± 0.85 

Beta Carotene 

(ug/100 g) 

0.06b± 0.01 0.08b± 0.01 0.09b± 0.01 0.09b ±0.00 0.16a ± 0.01 0.19a ± 0.01 
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utilization of some nutrients thereby reducing their bioavailability (Adeniji et al., 2007). The 

significant (p<0.05) increase in tannin, oxalate and phytate contents with increase in 

multigrain flour addition could be attributed to the high levels of these compounds in 

cowpea. Tannins are known to inhibit digestive enzymes activities. Thus, their presence 

even at a low levels are nutritionally undesirable (Daffodil et al., 2016). Tannins also have 

ability to form complexes with carbohydrates, proteins and mineral ions in food (Kunyanga 

et al., 2011). The complexes formed by tannins have been reported to depress growth, 

decrease bioavailability of amino acid and increase fecal nitrogen (Waghorn, 2008; 

Woodward et al., 2009; Dijkstra et al., 2013; Grosse-Brinkhaus et al., 2016) However, tannin 

content could reduce  during cooking as reported by Vadivel and Pulglendhi (2008).  

Although there is no standardized safe limit for legume tannins (Ojo, 2022), the result of 

the present study study showed concentration of tannin  negligibly low.  

According to Habtama and Negussie (2014), if food with excessive amount of oxalic acid is 

regularly consumed, nutritional deficiencies are likely to occur as well as severe irritation of 

the lining of the gut. However, the concentration of oxalate recorded in this study was 

below the established lethal concentration of 200 - 500 mg/100 g (Ekanah and Obueh, 

2013). Phytate which is a common anti-nutrient in legume seeds oftentimes chelate 

minerals like calcium and zinc and hinder their bioavailability (Weaver and Kannan, 2002; 

Gibson et al., 2014). 

 

Table 6: Anti-Nutritional Factors in noodles produced from wheat flour supplemented 

with multigrain flour 

Values are means ± standard deviation of duplicate determinations.  

Means with different superscripts within the same column  are significantly different 

(P<0.05). 

 

Conclusion 
The study showed that supplementing wheat flour with 0 – 50% multigrain (acha, brown 

rice, brown beans and pearl millet) flours led to enhancement of both the macro and micro 

nutrient composition of the noodles made from the blends. Enhancement of both the total 

amino acids and total essential amino acids in the noodles as a result of  multigrain flours 

supplementation is significant as the product could be used to tackle the problem of protei-

energy malnutrition. 

Bending ratios (wheat 

flour: multigrain flour) 

              ANTI - NUTRITIONAL FACTORS 

Tannin (%) Oxalate (mg/100 g) Phytate  (%) 

100:00 (Control) 0.23d ± 0.03 11.55f ± 0.07 0.60c ± 0.02 

90 : 10 0.26d ± 0.01 14.34d ± 0.02 0.61c ± 0.14 

80 : 20 0.28cd ± 0.01 15.18e ± 0.01 0.97b ± 0.01 

70 : 30 0.34c ± 0.02 18.35c ± 0.00 1.07ab± 0.01 

60 : 40 0.45b ± 0.01 24.75b ± 0.07 1.13ab± 0.01 

50 : 50 0.64a ± 0.01 29.70a ± 0.14 1.28a ± 0.01 
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Recommendations 

i. Based on the result of the study, it is recommended that noodle should be produced 

from wheat flour supplemented with multigrain flours in order to improve the 

nutritional quality. 

ii. Further study should be carried out to assess the acceptability and shelf life stability 

of the noodles. 
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