
 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.8 

197 
ISSN: 2067-4112 

 

UTRIENT IMPROVEMENT AND 

SENSORY EVALUATION OF 

“DANWAKE” – A CASSAVA 

BASED SNACK  

 

EJIM, M.N AND OMACHI B.A 
Department of Nutrition and Dietetics, Federal 

Polytechnic, P.M.B, 55, Bida, Niger State. 

 

Introduction 

assava (Manihot esculenta crantz30572) is a 

major food crop in the tropical region of Africa 

and a key source of energy for millions of 

people in this region (Dada et al., 2017). Cassava is a 

very cheap source of carbohydrate and is the major 

source of carbohydrate in the diet of the teeming 

population of the third world countries where it is 

largely grown. (Aro, 2008). Cassava and its 

derivatives have been the basic-material for various 

forms of staple and snack foods in many African 

countries being good sources of energy (Olusegun et 

al., 2016). Cassava has gained wide acceptance in 

terms of added value and this has led to its increased 

production and consumption (Dada et al., 2017).The 

major uses of cassava in Nigeria include flour 

production, feed for livestock, ethanol production, 

confectionaries, starch for the manufacture of 

textiles, paints, adhesives, pharmaceuticals, chips, 

pellets and garri a white granular flour slightly 

fermented with sour taste (Adebayo, 2009; Aniedu et  
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ABSTRACT  
Snacks are 

Important 

Components of 

the diet. They 

can be eaten in 

place of or 

between meals 

to provide a 

brief supply of 

energy and 

some other 

nutrients. 

“Danwake” is a 

cassava based 

snack that is 

popularly eaten 

among children 

and adults in the 

Northern parts 

of Nigeria. In 

this study 

“Danwake” was 

prepared and its 
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al., 2012). Cassava can also be boiled, pounded, or stirred in boiled water to 

obtain fufu, which is popular in Nigeria, Ghana, and to some extent in 

Cameroon. 

 

 Statement of Problem 

Protein Energy Malnutrition(PEM) is a major problem in some parts of the 

world including Nigeria and the west Africa sub-region this is because diets 

in these areas are predominantly starchy foods. Cassava, however, they tend 

to be low in protein and many other nutrients and there is an increasing 

consumer demand for more nutritious snacks.  

 

Justification of Study  

Protein energy malnutrition is a common problem in developing countries 

like Nigeria affecting about 50% of young children (laswai et al., 2006). This 

proximate and sensory characteristics were examined. It was prepared 

using cassava flour, soybean flour, potash and salt. The blend 

formulations includes 95:5%, 90:10%, 85:15% cassava to soybeans and 100% 

cassava as control. Proximate and sensory evaluation was carried out on 

the “Danwake” samples using standard laboratory procedures. Moisture 

content ranged between, 34.36 – 40.86%, Ash content (0.39 – 1.38%); 

crude fat (0.38 – 4.76%); Crude protein (1.86 – 3.87%); Crude fibre (0.26 – 

1.20%), Carbohydrate contents   (61.41 – 50.79%). The moisture content 

and carbohydrate showed significant differences (P < 0.05) among 

samples while the crude protein, crude fat and crude fibre contents 

increased significantly (P > 0.05) with the addition of soybeans. Sensory 

evaluation results showed no significant difference (P > 0.05) in the taste 

and overall acceptability while appearance and texture showed 

significant difference (P <0.05) among the samples.  

 

Keywords: Snacks, Cassava, Nutrient improvement, “Dawanke” and 

Sensory evaluation. 
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can be improved by increased consumption of enriched foods. The high 

nutrient density in Soyabeans considers its useful for incorporation into 

cassava to produce “Dawanke” which normally is full of carbohydrates. 

Hence the need for the study.  

 

Aim  

The aim of this study was to  improve the nutrients in “Danwake” (A Cassava 

Based Snack) and evaluate its sensory properties. 

 

Objectives 

i. To produce enriched ‘’Danwake’’ from cassava and soybean flour 

ii. To determine the proximate composition of enriched ‘Danwake’’ 

iii. To evaluates the sensory properties of enriched “Danwake’’    

 

METHODOLOGY 

Materials/Utensils Used  

Sweet cassava (mature), Potash, Soybeans seeds, Salt, Bowl, Stainless steel 

knife (To peel the cassava), Pot, Attrition mill, Spoon and Gas cooker. 

 

Sample Collection 

Sweet cassava, soybean seeds and spices needed was obtained from old 

market Bida, NigerState. Nigeria. 

 

Sample Production/ Preparation of “Danwake”  

Production of Cassava Flour  

Cassava was peeled and sliced into small sizes, after which it was allowed to 

soak in water for 2 days. The water was drained off and the cassava slices 

were allowed to sun-dry, after which it was dry milled using attrition mill to 

obtain cassava flour. 

  



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.8 

200 
ISSN: 2067-4112 

Sweet Cassava 

Peeling 

Washing 

Slicing (small sizes) 

Soaking (2 days) 

Draining off water 

Sundrying (2 days) 

Dry milling (attrition mill) 

Cassava flour 

Packaging 

Fig.1: flow chart for production of cassava flour 

 

Production of Soybean Flour  

Soybean seeds was sorted to remove dirt after which it was soaked for 6 

(six) hours the seeds were washed and the water was drained off and 

sundried after which itwas dry milled using attrition mill toobtain soybean 

flour. 
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Soybeans 

Sorting (to remove dirt) 

Soaking (6 hours) 

Washing 

Draining off water 

Sundrying (2 days) 

Dry milling (attrition mill) 

Soybean flour 

Packaging 
Fig2: flowchart for production of soybean flour 

 

Production of ‘Danwake’’  

Mixture of cassava and soybean flour was sieved and ingredients (potash 

and salt) were added after which the flour was mixed to thick paste with 

water. The paste was moulded into balls and allowed to steam in boiling 

water for 20minutes. The water was decanted and them olded ball were 

rinsed with water. 
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Cassava Flour/Soybean flour 

Sieving 

Adding ingredients (potash and salt) 

Mixing with water (thick paste) 

Moulding (to ball shape) 

Steaming (in boiling water for 20minutes) 

Decanting of water 

Rinsing the moulded balls with water 

“Danwake” 

Packaging 
   Fig 3.flow chart for production of enriched “Danwake” 

 

Table 1: Formulation of Blends  

Samples   Cassava flour   Soybean flour 

A      100%      - 

B      95%    5% 

C      90%    10%  

D      85%    15% 
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Proximate Composition  

Determination of Moisture Content   

The moisture content was determined using oven method described by 

AOAC, (2002). Two gram of the sample was weighed in duplicate into 

weighed Petri dishes. This was transferred in to an oven at+ for three hours 

after which they were cooled for 15minutes in a desiccator and sample 

weighed are returned to the oven for 30minutes. The dishes were 

continuously removed from the oven and reweighed until a constant weight 

was obtained and presented in percentage as.  

Percentage moisture content =    w2-w3 

                 W2-w1  

 

Where  

W1= initial weight of empty crucible  

W2 = weight of crucible + food before drying  

W3 = final weight of crucible + food after drying  

 

Determination of Ash Content 

The ash content of the sample was determined using the procedure outlined 

by AOAC, (2000). Weight of crucible dish was taken and 2kg of each sample 

was added to each of the crucible and placed in a furnace rack. The 

temperature was set to 5000for 10hours until the sample was completely 

ash. Te crucible ash content was removed and kept in desiccator to cool for 

15minutes before it was weighted and the percentage ash content was 

calculated:  

 

Percentage ash content= total weight of extracted ash  

     Weight of sample   

 

Determination of Fat 

The soxhlet extraction as outlined by AOAC. (2000). was used in 

determining.  The fat content of the sample was weighed. The weight of the 

flat bottomed flask was taken in to the extractor mounted on top of it.  

X 100 

X 100 
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Thimble was held half way into the extractor and the weighed sample was 

carefully transferred into the thimble. Extraction was carried out using 

petroleum ether (boiling point (40-600c). the thimble was plugged with 

cotton wool fully dipped in to extractor. The extraction was carried out 

continuously for 8hours. After extraction the solvent was removed by 

evaporation on a water bath and the remaining part in the flask was dried at 

80c for 30minutes in a dessicator. The flask was reweighed and the 

percentage fat calculated as: 

%fat = weight of extracted fat 

     Weight of sample  

 

Determination of Crude Protein 

The macro khedjal method described by AOAC, (2000). Was used 1kg of each 

sample was weighed into 500ml khedjal flask and two tablets of selenium 

were added with this 20ml of concentrated sulphuric acid (H2S04). Was 

added down the side of the flask stopped and swirled. The flask and its 

content was gently heated in a fum cupboard in an inclined position swirled 

occasionally until the liquid is colour and free black coloration. The content 

of the flask was cooled and diluted with 100ml of distilled water, 25ml of 

boric acid was put into a 250ml collecting flask and placed under the 

collection spring of distilling apparatus. The digested sample was dissolved 

in 80ml of 40% sodium prepared portion of the condenser. The solution was 

allowed to distill for 7minutes or when the ammonia collected was 50ml and 

when the purple solution turned green. The distillate was then titrated with 

saturated 0.1m hydrochloric acid (HCl) to a greenish blue colour observed as:  

 

Nitrogen content = AB x molarity of titre x 0.014 dilution x 100 

    Weight of sample  

 

Percentage protein content = nitrogen content value x 6.25 

Where  

A = volume of Titre  

B = volume of Black  

X 100 
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Determination of Carbohydrate Content 

The procedure outlined by AOAC, (2000) was used in determining the 

carbohydrates content of the sample. This was  calculated by the 

difference of the sum total of the moisture, fat, protein and ash content 

subtracted from 100g given as: 

CHO content = 100 – (%Protein + %Moisture + %Ash +%Fat)   

 

Determination of Crude Fiber Content     

Defat about 2g of sample with petroleum ether ( if the fat content is more 

than 10%) boil under reflux for 30minutes with 200ml of a solution  containing 

1.25g of   H2SO4 per100ml of solution. Filter the solution through linen or 

several layers of cheese cloth on a fluted funnel. Wash with boiling water 

until the washing is no longer acid. Transfer the residue to a beaker and boil 

for 30minutes with 200ml of a solution containing 1.25g of carbonate free 

NaOH per 100ml filter the final residue through a thin but close pad of 

washed and ignited asbestos in a goosh crucible. Dry in an electric oven and 

weigh, incinerate, cool and weigh Source: (AOAC, 2000).  

Loss in weight after incineration x 100 

 

Sensory Evaluation 

The “Danwake’’ samples were evaluated for taste, texture, appearance  and 

over all general acceptability using a 9 (nine) point hedonic scale, where 

1=dislike extremely, 2=dislike moderately, 3=dislike slightly 4=dislike very 

much, 5= neither like or dislike 6=like very much, 7=like slightly, 8=like 

moderately, 9=like extremely, using semi-trained panelists which consist of 

staff and students of the Federal Polytechnic, Bida. 

 

Statistical Analysis 

The data obtained was subjected to analysis of variance (ANOVA) tests using 

the SPSS statistical package (version 17.0) Means were separated with 

Duncan’s multiple Range Test (DMRT). And significant differences were 

determined at p<0.05 level.  
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RESULTS 

Proximate Composition of “Danwake” Produced from Cassava Soyabeans 

Flour Blends. 

Table 2 shows that the moisture content of enriched “Danwake” sample 

ranged between 34.02 to 40.36 and the ash content ranged from 0.39 to 1.38 

while the crude fat ranged from 0.38 to 4,76 also, the crude protein was from 

1.86 to 3.87, the crude fiber was from 0.26 to 1.20, and the value for 

carbohydrate ranged from 56.76 to 61.4. 

 

Table 2 Proximate Composition Of “Danwake” Produced From 

Cassava Soybeans Flour Blends. 

PARAMETERS            A  B  C  D 

Moisture       34.36+1.91a     34.42+0.09a        35.02+2.28a 40.86+0.23b 

Content 

Ash        0.39+0.00a       1.11+0.03b          1.35+0.15b 1.38+0.05b 

Crude fat       0.38+0.00a       1.11+0.03b          3.79+0.02c 4.76+0. 02d 

Crude protein       1.86+0.02a        2.44+0.02b         3.58+0.00c 3.87+0.15d 

Crude fiber       0.26+0.00a       0.73+0.09b          0.89+0.10ab 1.20+0.08b 

Carbohydrate  61.41+0.33a      60.19+0.2a          51.41+0.84a 50.79+8.33a 

 

Values are mean + standard deviation of duplicate determination. Values 

along the row are  

Significally different at p (< 0.05).  

 

KEY  

A =  100% cassava flour (control) 

B = 95% cassava flour 5% soybean flour  

C = 90% cassava flour 10% soybean flour  

D = 85% cassava flour 15% soybean flour  

 

Table 3Showed the sensory attribute of “Danwake” samples of which taste 

ranged from 6.60 t0 7.45, appearance was from 6.30 to 7.55, texture was 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.8 

207 
ISSN: 2067-4112 

from 6.45 to 7.65 while overall general acceptability ranged from 6.90 to 

7.55. 

Table 3: Sensory Evaluation of “Danwake” Parameter  

 PARAMETER A  B  C  D 

Taste    7.60+2.16a 6.90+1.52a 7.00+1.03a  7.45+1.88a  

Appearance  7.65+1.76b 7.55+1.50ab 7.30+1.34ab 7.00+1.34a 

Texture   6.85+2.23ab 7.65+1.31b 6.45+1.47a 7.30+1.26ab 

Over all          6.15+6.95a 6.45+1.61a 6.90+1.41a 7.55+1.36a 

Acceptability 

 

Values are mean +standard deviation duplicate determination. Values along 

the row are Significantly different at P (<0.05). 

Key  

A =  100% cassava flour (control) 

B = 95% cassava flour 5% soybean flour  

C = 90% cassava flour 10% soybean flour  

D = 85% cassava flour 15% soybean flour  

 

DISCUSSION 

Proximate Composition of “Danwake” 

Table 2 shows the proximate composition of “Danwake” enriched with 

Soyabean. Moisture content contributes to the shelf life of a product (Dada 

et al., 2017). In this study the moisture content increased with the addition of 

soyabeans to the blends. This may be because soyabean has been reported 

to possess a high water absorption capacity (Folake et al., 2012). This is similar 

to the findings of Etiosa et al., (2017) who reported values ranging from 3.34% 

-  5.02%.  

Ash Content is indicative that the food sample could be important sources of 

minerals (Saulawa et al., 2014). In this study the ash content increase with the 

addition of Soyabeans to the blends. The increased in ash contents of the 

blends shows that the blends might be very rich in macronutrients and it 

might also be because soyabeans is rich in some minerals such as calcium, 

magnesium, phosphorus, potassium and copper (Saulawa at al., 2014). This 
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is similar to the findings of Saulawa et al., (2014); Suilapwa and Mwambungu 

(2014); Edema et al., (2005) all reported higher ash contents, but reports of 

ranges 0.39 – 1.38% for ash content EShun (2012) was lower than those 

observed by the researchers.  

Fats store energy, insulate the body and protect the body vital organs. They 

also act as messengers, helping protein do their jobs (Ndife et al., 2011). 

Soyabean Crude fat is reported to have cholesterol reducing ability thereby 

making it essential oil for obese people diet. (Adie et al., 2015). Soyabean may 

also be a very viable source of oil, going by their crude fat contents. Most 

legumes contains 1.5% crude fat while soyabeans crude fat is very high 

compared to other legumes because it is an oil seed (Etiosa et al., 2017). In 

this study the fat contents increased with the addition of soyabeans to the 

blends. This findings are in agreement with that reported by Ogbemudia et 

al., (2017) and these are however, much lower than those reported by Adie 

et al., (2015). Who reported oil content ranging from 7.0 – 25%.  

Protein is an important building of block of bones, muscles, cartilage, skin 

and the body also uses protein to build and repair tissues (Etiosa et al., 2017). 

Moreover, the health benefits of soy protein relates to the reduction of 

cholesterol levels. menopause symptoms and reduction in risk of several 

chronic diseases i.e. cancer, heart disease and osteoporosis (Nwosu et al., 

2019).  The improved protein content of the samples with addition of 

Soybeans suggests that it could be used in the management of protein 

deficiency cases such as Kwashiorkor (Etiosa et al., 2017). This is similar to the 

findings of Siulapwa and Mwambungu (2014) who reported higher values 

ranging from 36.27 – 37.69%.  

The presence of fibre in foods is known to be beneficial. Fibre has some 

physiological effects in the gastrointestinal tract. These effects includes 

variation in faecal water, faecal bulk and transit time and elimination of bile 

acids and neutral steroids which lower the body cholesterol pool (Nwosu et 

al., 2019) in this study fibre content increased with the addition of soybean 

to the blends. This is similar to the findings of Ndife et al., (2011) who reported 

an increase in the crude fibre content of composite bread from whole wheat 

and soy flour.  
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Carbohydrates provide energy, store energy, build macromolecules and 

spare protein and fat for other uses in the body (Oluwamukomi et al., 2011). 

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 

it primary function of building the body and repairing worn out tissues rather 

than as a source of energy (Etiosa et al., 2017). This is similar to the findings 

of Sanful and Darko (2010) and Aly et al., (2012). They established that 

complementation of wheat flour at different levels led to a decrease in 

carbohydrate content.  

 

Sensory Evaluation of “Danwake” 

All the formulated “Dnawake” snack gave finished products with acceptable 

sensory properties although sample D gave a finished product with more 

preferred sensory attributes. However, in the taste sample A (100% cassava) 

was rated highest by the panelist while D and C respectively, were rated next. 

The values obtained were slightly higher than the findings of Ogunmodimu 

et al., (2015). In evaluation of nutrients formulated from soybeans 

concentrate and cassava fibre.  

 

Conclusion and Recommendation 

Conclusion  

Nutritious and Organoleptically acceptable “Danwake” was successfully 

produced  from cassava – soybean blends. Result for proximate 

composition showed that moisture content, ash content, crude fat, crude 

protein and crude fibre were significantly different (P< 0.05) while 

carbohydrate did not shows significant difference (P > 0.05).  

Sensory evaluation showed that taste and overall acceptability showed no 

significant difference (p > 0.05) while appearance and texture showed 

significant difference (P < 0.05) among the samples. 
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Recommendations 

This research work recommends sample D because it was the best in terms 

of nutritive value and sensory attributes evaluated. Further study should be 

conducted on microbiological, storage characteristics and shelf stability of 

the products.   
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