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Abstract 
he study investigated the proximate and 

sensory qualities of “gbuarwagi” enriched 

with soybeans.  “Gbuarwagi” is a snack 

prepared from fermented millet paste. It is popular 

among the Nupe people of Kataeregi in Niger state 

Nigeria. The snack was enriched with varying 

proportions of soybean flour ( 95% - 5%, 90% - 10%, 

85% - 15% millet-soybeans flour). It was produced by 

mixing fresh pastes prepared from millet mash and 

soy flour. The paste was then wrapped in several 

layers of balsam leaves and steamed in a covered 

pot for 30 minutes. After steaming it was allowed 

to cool to room temperature. Proximate and 

sensory composition of the products were 

determined using standard laboratory procedures. 

Data was analysed on (SPSS version 19.0) using 

analysis of variance ANOVA and  Duncan Multiple 

Range Test(DMRT) was 

used to separate means 

and significant difference 

was tested at P<0.05. 

Results showed significant 

increase in ash (0.50 -

3.56), fat (2.89 - 3.14) and 

protein (6.74- 9.63) 

contents of “gbuarwagi” 

as the level of soy-

substitution 

increased.Result for 

sensory evaluation 

showed that there were 

no significant differences 

(P<0.05) among the 

samples in taste, 

appearance, texture and 

general acceptability. 

“Soy-Gbuarwagi” 

(85%millet - 15%soybeans 

blend) was more nutrient 
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dense in protein and fat content than the other 

products. . Nutritious and organoleptically 

acceptable “gbuarwagi”  were successfully 

produced from all the millet–Soybeans flour blends 

but the study recommends mass production of 

sample B(95:5 millet-soyflour flour blend) because 

it produced the best 

“gbuarwagi”  quality in 

terms of proximate 

composition and sensory 

evaluation among all 

formulated blends.

 

INTRODUCTION 
nacks can be used to improve  the nutritional status of consumers by 

incorporating nutrients such as protein and fibre from plant sources which 

have health benefits (Zazueta-Morales et al., 2001). Millet is one of the 

major grains in the diet of a vast proportion of the world’s population. It has 

therefore a great impact on the nutritional quality of the meals consumed by a 

large number of people and consequently on their health (FAO/WHO, 2016). 

Millets are a group of highly variable small-seeded grasses, widely grown around 

the world as cereal crops or grains for fodder and human food. Millets are 

important crops in the semiarid tropics of Asia and Africa (especially 

in India, Mali, Nigeria, and Niger), with 97% of millet production in developing 

countries. The crop is favored due to its productivity and short growing season 

under dry, high-temperature conditions (Reeta  et al., 2018). 

Millets are indigenous to many parts of the world. The most widely grown millet 

is pearl millet, which is an important crop in India and parts of Africa. Finger 

millet, proso millet, and foxtail millet are also important crop species. Millets may 

have been consumed by humans for about 7,000 years and potentially had "a 

pivotal role in the rise of multi-crop agriculture and settled farming societies". 

Millets are considered as crop of food security because of their sustainability in 

adverse agro climatic conditions (Ushakumari et al., 2004). These crops have 

substantive potential in broadening the genetic diversity in the food basket and 

ensuring improved food and nutrition security (Mal et al., 2010). 

Soyabeans (Glycien max) are widely distributed in East Asia, Australia and Africa. 

Seeds contain high amount of components with health benefits such as proteins, 

isoflavones (grenstein, diadzeon, and glyceteon), coumestrol, phytate, saponins, 

lecithin, phytosterols, vitamin E and dietary fibers. Soy protein and geninstein one 

of the main isoflavones in soybean supplements were reported to be beneficial 

for correcting hyperglycemia. Germinated soaked glycine max seeds showed a 

glucosidase activity (Edema et al.,, 2011). 
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Soybean is a unique crop with high nutritional value, providing 40% protein and 

20% edible oil, besides minerals and vitamins. It is playing an important role in 

augmenting both the production of edible oil and protein. Soybean meal is used 

as protein supplement in human diet, cattle and poultry feed (Khanzada et. al. 

2013). In addition, compared to other protein rich foods such as meat, fish, and 

eggs, soybean is by far the cheapest. The importance of soybeans and their 

products is primarily associated with their high nutritional quality especially with 

respect to protein and amino acids (Gandhi, 2009). 

Millet and soybean are the major crops but the main use of above crops is only as 

feed and fodder in rural households. Pear lmillet has low protein content and 

limited in lysine. On the other hand, soy protein is rich in lysine but low in 

methionine and cystine. Therefore, combination of both will produce highly 

nutritious enriched products for major household and their family members 

(Deshpande et al., 2004).  

According to Akoma et al. (2007), ‘gbuarwagi’ is a snack prepared from fermented 

millet paste. It is popular among the Nupe people of Kataeregi in Niger state. 

Usually, it is consumed with carbonated beverage, kunun zaki, sobo, etc. in the 

traditional method of preparation of ‘gbuarwagi’, undehulled millet is steeped in 

water for 72 hours, following which the grains are washed, wet milled, sieved and 

dewatered using muslin cloth to produce cereal paste. The paste is divided into 

two portions. A portion is placed in boiling water and allowed to cook for about 10 

minutes after which, it is removed and mixed with the uncooked portion and 

mashed thoroughly to obtain a smooth paste. Sugar is added to the paste after 

which it is wrapped in leaves and steamed for about 30 minutes. 

Information on enrichment of “gbuarwagi” is rare. However, there is information 

on the use of millet to produce snacks like ‘kwoka’, ‘apapapa’, ‘ugali’ and corn 

tortillas (Akoma et al., 2007). Effiuvwevwere and Akoma (2007) reported that 

cereal based products are highly popular snack foods and are major dietary 

components in developing counties. This present study is to evaluate the 

nutritional and sensory quality of “Gbuarwagi’ enriched with soybeans. 

 

STATEMENT OF PROBLEM  

Absence of appropriate essential nutrient in some major cereals in the preparation 

of ready-to-use or ready to-cook local snacks products have been the major 

limiting factor for better Nutritional status (Malleshi, 2014).  Now days there is an 
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ever-growing demand for high protein snacks,since mos tcereal/millet based food 

products contain only small amount of protective and recovering protein. 

 

JUSTIFICATION  

Blends of legumes and cereals have been reported to possess superior nutritional 

quality than the one produced from either tuber or legume alone (Igbabul et al., 

2015). Enriched ‘Gbuarwagi’ is likely to solve the problem of deep-rooted food 

insecurity and malnutrition among the regular consumers. Hence, this work was 

designed to economically improve ready to eat snack food “gbuarwagi” by soy 

and pearl-millet flour and to study their proximate and sensory characteristics. 

 

AIM AND OBJECTIVES 

Aim 

The aim of this research work is to evaluate the proximate and sensory qualities 

of “Gbuarwagi” (millet based snack) enriched with soya beans. 

 

Objectives  

1. To produce “Gbuarwagi” (millet based snack) enriched with soya beans 

flour.  

2. To determine the proximate content of “Gbuarwagi”. 

3. To evaluate the sensory properties of “Gbuarwagi”. 

 

MATERIALS AND METHODS 

Materials  

Millet, soybean seeds, sugar, balsam leaves    

 

Sample Site/Sample Collection  

The millet grain and soybeans seeds and other ingredients used for the study were 

purchased from Old market, Bida, Niger state, Nigeria. The meal “Gbuarwagi” was 

prepared at Dietetics kitchen of The Federal Polytechnic Bida, Niger State. 

 

Methodology  

Preparation of Millet Slurry 

The millet grains were sorted, washed and steeped in clean water for 3 days (the 

steep water was changed every 24 hours) on the third day, the grains was washed, 
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wet milled using commercial grinding machine, sieved using muslin cloth and then 

dewatered. 

 

 
Fig.1: Flow chart for preparation of millet paste (Source: Akoma et al., 2007) 

 

Preparation of Soy Flour  

The soy bean was sorted to remove the unwanted particles. The soybean seeds 

was then soaked for 6 – 7 hours and then dehulled. The detached hulls were 

removed, decanted from the beans. The dehulled beans was then oven dried at a 

temperature of 550oC for 30mins in a hot air oven, milled into flour using attrition 
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mill then packed in an air tight container. The soya bean was processed according 

to the method of Ojinnaka and Nnorom (2015) 

 

 
Fig 2: Flow chart for the preparation of soybean flour (Ojinnaka and Nnorom, 2015) 

 

Preparation of “Gbuarwagi” 

The millet paste was divided into two portions, the first portion was moulded into 

small balls and placed in boiling water and allowed to cook for 10 minutes. This 

was removed, and mashed to paste using wooden spoon in a plastic bowl. The 

second portion (uncooked cereal paste)was added to the mashed cooked paste 

and mixed thoroughly to obtain a smooth textured paste. Granulated sugar was 

added to the mixture and mixed thoroughly of which was then wrapped in several 

layers of balsam leaves. This was tied up using twine rope to prevent water from 

slipping into the wrapped paste during cooking. The wraps were placed in an even 

layer of balsam leaves in a cooking pot and steamed cooked for 30 minutes. 

Following cooking, the freshly produced “gbuarwagi”were removed from the pot 
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and allowed to cool and then served. Same procedure was followed for the 

production of “gbuarwagi” enriched using soy beans flour paste. (Akoma et al., 

2007). 

 

 
Fig. 3: Flow chart for preparation of gbuwaragi (Akoma et al., 2007) 

 

Table 1: Formulation of Blends  

Samples  Millet mash (g) Soybean flour (g) 

A 95 5 

B 90 10 

C 85 15 

D  100% (control) 0 

 

Table 2: Ingredients Proportion for “Gbuwaragi” 

Ingredients   Proportion  

Thick paste (millet + soybeans)  100g 

Sugar   100g 

Mixing to thick paste  
Millet paste+soybean flour  

 

Wrapping in leaves  

Steaming 30min  

Unwrapping   

“Gbuwaragi”    

Adding ingredients (onions, pepper and sugar)  
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Dry pepper   5g 

 

Proximate Analysis  

Moisture content 

 Moisture content was determined using Association of Official Analytical Chemist 

(2005). About 5 g of each sample was weighed into petri dishes of a known weight. 

It was then dried in the oven at 105oC for 4 hours. The samples was cooled in a 

desiccators and weighted. The moisture content was calculated as follows:  

Percentage moisture content = 1

100in weight change


W  

Where W = initial weight of food before drying  

 

Ash Content  

Ash content was determined using the AOAC method (2005). About 5g of each 

sample was weighed into crucibles in duplicate, and then the sample was then 

ashed in a muffle furnace at 550oC until a light grey ash was observed and a 

constant weight obtained. The sample was cooled in the desiccator to avoid 

absorption of moisture and weighed to obtain ash content. 

 

Fat Content 

Fat content was determined using the AOAC method (2005). About 10 g of each 

sample was weighed on a chemical balance and wrapped in a filter paper. It was 

then placed in an extraction thimble. Extractor was cleaned, dried in an oven, and 

cooled in the desiccators before weighting. Then, 25 ml of petroleum was 

measured into the flask and the fat content was extracted with this solvent. After 

extraction, the solvent was evaporated by drying in the oven. The flask and its 

contents was then cooled in a desiccators and weighed fat content. The 

percentage fat content was calculated as follows: 

  Percentage of total fat content = sample food ofweight 

100 extractedfat  ofweight 

 

 

Crude Fibre  

Crude fibre was determined using the AOAC method (2005). About 5g of each 

sample was weighed into a 500 ml Erlenmeyer flask and 100ml of TCA digestion 

reagent was added. It was then brought to boiling and refluxed for exactly 40 
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minutes counting from the start of boiling. The flask was removed from the 

heater, cooled a little and filtered through a 15.0 cm no. 4 Whatman paper. The 

residue was washed with hot water, stirred once with a spatula and transferred to 

a porcelain dish. The sample was dried overnight at 105oC. After drying, it was 

transferred to a desiccators and weight W1 when cooled. It was ashed in a muffle 

furnace at 500oC for 6 hours allowed to cool and reweighed W2. 

Percentage crude fibre = 
10021 

−

ow

ww

 

Where 

W1 = weight of crucible + fiber + ash 

W2 = weight of crucible + ash 

W0 = dry weight of food sample 

 

Protein Content 

The protein content determination was carried out using a micro-kjedhal method 
(AOAC, 2005), which consists of wet digestion, distillation and titration. The 
protein content was determined by weighting 3 g of sample into a boiling tube 
that contained 25ml concentrated sulphuric acid and one catalyst tablet 
containing 5g K2SO4, 0.15 g CuS04 and 0.15 g TiO2. Tubes were heated at low 
temperature for digestion to take place. The digest was diluted with 100 ml 
distilled water, 10 ml of 40% NaOH and 5 ml Na2S03 anti-bumping agent was added, 
and then the sample was diluted off into 10 mil of boric acid. 
The NH4 content in the distillate was determined by titrating with 0.1N standard 
HCl using a 25 ml burette. A blank was prepared by omitting the sample. The 
protein value obtained was  multiplied by a conversion factor, and the result was 
expressed as the amount of crude protein. 
%crude protein = actual titre value – titre of blank x 0.1 N HCl x 0.014 x conversion 
factor x 100/weight  of sample 
 

Total Carbohydrate Content 

The total carbohydrate content was determined  by obtaining difference between 
100 and the total sum of the percentage of fat, moisture, ash, crude fibre and 
protein content (Egounlety and Awoh, 2009).  
 

Sensory Evaluation  

An acceptability test (preference) was conducted using  9 point hedonic scale 

where 1 represents like extremely and 9 represents dislike extremely on the 

samples. 20 panelist comprising of staff and students of the department of 
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Nutrition and Dietetics, Federal Polytechnin Bida were used to assess the product 

for  taste, appearance, , texture and general acceptability. 

 

Statistical Analysis 

Data was analysed using analysis of variance ANOVA.  Duncan Multiple Range Test 

was used to separate means and significant difference was tested at P<0.05. Data 

analysis was done using statistical package for social science SPSS version 20.0.   

 

RESULTS 

Proximate Composition of “Gbuarwagi”Enriched with Soya Beans 

The proximate composition result of “Gbuarwagi” enriched with soya beans  is 

shown in table 1.The protein and crude fat content of the Gbuarwagi Enriched with 

Soybean increased with increase in the addition of soya beans ratio, there was 

significant differences (p≥0.05) among the samples. However, sample C had the 

highest value in crude fat (3.14 ± 0.00c) and crude protein (9.63 ± 0.75c), 

respectively. The carbohydrate content however showed decrease with addition 

of soybeans among the formulated blends. 

 

Table3: Proximate Composition of “Gbuarwagi” Enriched with Soya Beans 

Parameters A B C D 

Ash (%) 1.60 ± 0.01b 2.66 ± 0.57c 3.56 ± 0.85d 0.50 ± 0.00a 

Crude fat (%) 2.98 ± 0.01ab 3.06 ± 0.01b 3.14 ± 0.00bc 2.89 ± 0.07a 

Crude protein (%) 7.81 ± 0.16ab 8.40 ± 0.00b 9.63 ± 0.75c 6.74 ± 0.13a 

Carbohydrate (%) 25.92 ± 0.55b 22.99 ± 0.33c 20.78 ± 0.63d 29.21 ± 0.36a 

Values are means ± standard error of duplicate determinations. Mean value of the 

same superscript has no significant difference at P < 0.05 

 

Key  

Sample A= 95% Millet mash 5% soybean 

Sample B= 90% millet mash 10% soybean 

Sample C= 85% millet mash 15% soybean 

Sample D= 100% millet mash 0% soybean (control) 

 

Sensory Quality of “Gbuarwagi” Enriched with Soybean Flour 

Table2 shows the sensory evaluation of gbuarwagi enriched with soybean flour. It 

shows that there were no significant differences(P<0.05) among the samples in 
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taste, appearance, texture and general acceptability. Generally, sample D (7.85) 

got the highest mean value among samples in general acceptability.  

Table 4: Sensory Quality of “Gbuarwagi” Enriched with Soybean Flour 

Parameter A B C D 

Taste 7.70 ± 1.38a 7.50 ± 1.24a 7.35 ± 1.63a 6.85 ± 1.63a 

Appearance  7.65 ± 0.93a 7.10 ± 1.07a 7.25 ± 1.29a 7.05 ± 1.19a 

Texture  6.40 ± 0.94a 6.10 ± 1.97a 7.00 ± 1.08 a 7.00 ± 1.81 a 

General accept. 7.80 ± 0.83a 7.45 ± 0.83 a 7.65 ± 1.09 a 7.85 ± 1.09 a 

 

Values are means ± standard error of duplicate determinations. Mean value of the 

same superscript has no significant difference at p < 0.05. 

   

Key  

Sample A= 95% Millet mash 5% soybean 

Sample B= 90% millet mash 10% soybean 

Sample C= 85% millet mash 15% soybean 

Sample D= 100% millet mash 0% soybean (control) 

 

DISCUSSION  

Ash is an index of the mineral content of a food material (Saulawa et al., 2014), 

which is needed in the body for growth, repair, and regulation of body processes. 

The ash content of the product increased from 1.60% in sample D to 3.56 % among 

formulated blends. This may be due to the presence of mineral in soybean such as 

potassium, magnesium, iron, zinc, copper, calcium and phosphorous (Rooney and 

Awika, 2005). This findings is similar with the report by  Biji et al (2013) who 

reported value ranging from 1.10% - 2.90% for soy fortified traditional rice based 

products where the ash content increased with increment in soy bean ratio. 

Fat acts as flavor retainer and helps to improve sensory properties of food. Results 

shows that fat content of the samples ranged from 2.89 % to 3.14 %. There was 

significant increase in the formulated blend. This may be due to the presence of 

mono-unsaturated fat which is found in soybean which could help to lower risk of 

cardiovascular diseases (Tunde, 2000). This findings is similar to that of Coulibaly 

et al., 2012) which reported values  ranging from 8.76% - 9.26% in extruded adult 

breakfast based on millet and soybean. 
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Protein complements body’s need for essential nutrients for growth, 

development and survival of human beings (Voet et al., 2008). Also, protein 

enhances calcium absorption with the aid of vitamins C and D, works in synergy 

with minerals and water to enhance growth, provide energy, repair, and regulate 

body processes (Fallon and Enig, 2007).  The result shows that protein content of 

the samples ranges from 6.74 % to 9.63%..The protein content showed steady 

increase with increase in the ratio of soybean. This may be due to interaction 

between soluble protein, insoluble proteins and water during soaking which 

increases hydrated protein as reported by Olayiwola et al.(2013). This findings is in 

agreement with the findings of  Biji et al (2013) which reported values ranging from 

9.62% - 15.75% in  soy fortified traditional rice based products.  

Carbohydrate is the major source of energy in food. High carbohydrate in diets is 

of advantage as it provides the energy needed to do work (Saulawa et al., 2014). 

However, low carbohydrate content are also of advantage for diabetic patients 

that need  carbohydrate in bits. The carbohydrate content in all the formulated 

blends decreased with increase in the substitution of soybean ratio. The decrease 

in carbohydrate contents of the samples formulated blends was desirable. 

However, the snacks could be used in managing protein-energy malnutrition since 

there is enough quantity of carbohydrates to derive energy from in order to spare 

protein, so that protein can be used for its primary function of building the body 

and repairing worn out tissues rather than as a source of energy (Etiosa et al., 

2017). This finding is similar to the report by Kumar et al (2010)  

The sensory attributes of the “Gbuarwagi” Enriched with Soybean Flour are 

shown in table 4. All the formulated blends of “Gbuarwagi” snack gave finished 

products with acceptable sensory properties although sample D which is 100% 

millet was most preferred in overall acceptability.This may be attributed to 

familiarity by the panelist. The overall acceptability which is a function of basically 

both appearance and taste, indicates that all the samples were  generally accepted 

therefore  can be mass produced for sale in the open market 

 

CONCLUSION  

- Organoleptically acceptable and nutritious “Gbuarwagi” was successfully 

produced. 

- The proximate composition showed similarities as there was significant 

increase in ash, protein, and fat while carbohydrate content decreased 

significantly. 
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- The sensory properties also showed similarities as there was significant 

increase in taste, appearance, aroma, colour, texture and overall 

acceptability of the samples. 

 

RECOMMENDATIONS  

This study recommends sample C (85:15 millet to soybeans ) because it was  the 

most nutritious product.Further studies are also necessary to determine microbial 

examination and stability studies on soy fortified “Gbuarwagi” products to 

determine their safety and their shelf-life.  
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