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Abstract:- This research aims to enhance the dietary fiber 

content of locally produced cassava (manihot spp) food, 

tapioca, by incorporating corn (Zea mays) as a fiber 

supplement.   Tapioca was prepared by grating cassava 

into coarse particles and washing it with water to remove 

starch.   Starch analysis was conducted using a 

spectrophotometric method, revealing a starch content of 

70.21% before washing and pressing, and 64.95% after 

washing and pressing.   The tapioca samples were blended 

with corn fiber (obtained from wet milling of corn seeds 

that were destarched and dried in the sun) in various 

ratios: Sample A (100% pure tapioca), Sample B (90% 

tapioca, 10% corn), Sample C (80% tapioca, 20% corn), 

Sample D (70% tapioca, 30% corn), and Sample E (60% 

tapioca, 40% corn).   Proximate analysis was performed 

on the blends to assess the increase in fiber content and 

any other changes introduced by the corn.   Organoleptic 

properties such as binding, crunchiness, and color were 

also evaluated.   The analysis revealed that the fiber 

content of tapioca increased from 2.7% to 3.95%, with the 

blend containing 70% tapioca and 30% fiber showing the 

highest increase in fiber content and good binding 

properties. 

 

I. INTRODUCTION 

 

The association between fiber intake and health cannot 

be over emphasized, with research data showing beneficial 

effect of dietary fibers, these include direct effect on gut 
function and digestion and also looking at the effect in 

directly on blood glucose control, cardiovascular function 

indeed it has been linked to a protection against severe 

condition such as diabetes, cardiovascular diseases, colon 

cancer and obesity [28]. Some major sources of fibers include 

whole grains, peels of fruits, nuts and vegetable. Although 

readily available, they are not consumed in sufficient 

quantities and the average intake of the general population in 

the United State and the European Union as well as African 

countries remain below recommendation [4] 

 
The world health organization (WHO) reports that 

eating over 25grams of fiber everyday provides great health 

benefit, helping protect against cardiovascular disease, 

diabetes and a swarm of other health issues. But most people 

aren’t even coming close to this number. The United State 

National Academy of science institute of medicine 

recommends that adult men ages 14-50 consume 38grams of 

dietary fibers per day, men 51 and older 30grams, women 

ages 19-50 to consume 25grams per day women 51 and older 
21grams. Similarly, the British Nutrition foundation has 

recommended a minimum fiber intake of 30gram per day for 

healthy adults. Only few foods contains substantial amount of 

fiber to meet up the regular fiber intake. Fibre 

supplementation therefore is a realistic and efficient dietary 

intervention. Fibre can serve as prebiotics and stimulate the 

growth of certain beneficial bacterial [13, 17] 

 

In this research, we are examining the use of dietary 

fiber supplements to increase the fiber content of a traditional 

African dish called "TAPIOCA" after removing the starch.   

The quantity of starch was measured before and after 
processes such as washing, cooking, and drying of the 

cassava.   Cassava is one of the main sources of carbohydrates 

in tropical regions, ranking third after rice and maize.   There 

are two types of cassava - sweet (Manihot palmate) and bitter 

(Manihot utilisima or esculentum), with the bitter variety 

containing higher levels of hydrocyanide acid, anti-

nutritional factors, and toxins.   Farmers often prefer the bitter 

variety due to its ability to repel pests, animals, and thieves.   

Cassava (Manihot esculenta crantz) is a significant root crop 

and a key food staple. 

 
The advantage of this plant is its ability to grow in dry 

and less fertile land, as well as its relative highly resistance to 

disease. Most people in the tropics use the tubers as sources 

of carbohydrate [7] 

 

Major constrain to cassava utilization is that the crop 

deteriorate rapidly. Cassava has a shelf life of between 24-

28hours after harvesting and as a result, fresh cassava root 

must be processed into a more shelf-stable form within 2-

3days from harvest to prevent or reduce loss in yield. One of 

such stable cassava product is tapioca grit [3]. Tapioca grit is 
a de-starched, dried cassava granule or fluke it is one of the 

largest produced staple cassava in the world [1, 2] .Cassava grit 

is also one of the cheapest source of calories for human 
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nutrition mainly on the south eastern Nigeria [2] .Corn fibre is 

a common inexpensive by product of the corn wet milling 

process which comprises about 10% of the processed dry corn 

(Zea mays). Corn fibre is a good source of dietary fibre and 

also contains phytosterels which are effective reducer of 

LDL- Cholesterol level in humans (Hicks et al., 2001). A high 

level of LDL-Cholesterol is the main reason for 

cardiovascular diseases. In Brazil, corn is consume in the 
form of grain and their derivatives resulting from dry milling 

which leads to the mechanically separation of the anatomical 

part of the corn (endosperm, pericarp and germ)[15,24] .The 

fraction that the grain known as the pericarp is transform into 

a residue, consisting essentially of hemicellulose, cellulose 

and lignin. 

 

In Europe and North America, this product has been 

used as a source of insoluble dietary fibers in bread industry 

and farinaceous product [27] 

 
In Nigeria, as well as in brazil, however the use of corn 

fiber has been directed primarily to animal feeding [5,9] with 

no addition value (calorie) to the product. 

 

Some alternative fiber sources available in the market, 

or have already been studied, including mango (Mangifera 

Indica), apple (Malus domestica), lemon (citrus lemon) and 

orange (citrus sinensis) [12, 20, and 26] 

 

One important of insoluble dietary fibers is the 

provision of the mass required for the peristaltic action of the 

intestine [25]. Since they remain intact along the digestive tract 

[22], they also promote the reduction of energy nutrient 

absorption and increase the faecal bulk which may increase 

satiety and reduces food intake. 

 

Soluble and insoluble dietary fiber helps in reducing 

body weight, contributing to the control of obesity and 

reduces disease resulting from positive energy balance like 

saccharine disease[10], obesity ‘which is considered a low 

intensity chronic inflammation, certain type of cancer [11] and 

non-alcoholic hepatic steatosis (NASH) [21] 

 
Civilization-related diseases can be adjusted by 

including a greater amount of dietary fiber in the diet. Over 

the past two hundred years (200 years), diets have become 

increasingly processed, leading to a great loss of fiber 

content. In this situation, it is advisable to search for new 

sources of dietary fiber, which we can get from waste 

products, individual feeds, or agricultural waste. 

 

Cassava is one of the major crops commonly consumed 

by a lot of persons in Nigeria today, though it contains about 

some amount of fiber when processed by starch removal into 

tapioca. It is, therefore, reasonable to standardize the amount 
of starch removed when making a batch or semi-continuous 

product and also increase the fiber content of tapioca using 

additives which can act as a food with low calorific value and 

substantial fiber content as regular consumption of dietary 

fiber has been one of the most consistent recommendations of 

nutritionist for the prevention of diabetes, 

hypercholesterolemia, and obesity. These recommendations 

are based on the finding that dietary fibre has a physiological 

effect that promotes significant change in human 

gastrointestinal function such as lowered glycaemic response 

reduction in cholesterol level etc. [8] 

 

II. METHODOLOGY 

 

All analysis and preparation procedures were carried out 
following standard analytical method described by, AOAC 

(2000). Official methods of Analysis (16th Ed)[6] 

 

 Sample Collections and Preparation for Starch 

Determination 

The Cassava root was obtained from Sapele town in 

Delta State, where it was peeled using a knife and 

subsequently washed with water in order to eliminate any 

impurities.   Following this, the root was grated into coarse 

particles and underwent multiple washes with water while 

being pressed repeatedly to extract the starch content.  A 
quantity of 500 grams of the cassava shafts and lumps was 

then selected and placed into a crucible labelled as Sample A, 

with this process being repeated until a total of six samples 

were obtained, labelled as Samples A, B, C, D, E, and F. 

Subsequently, Samples B, C, D, E, and F were each washed 

with different volumes of water, specifically 2 liters, 4 liters, 

6 liters, 8 liters, and 10 liters, respectively.   In order to 

determine the initial starch content present in the cassava 

tuber, the starch content of Sample A was assessed using 

spectroscopic method. 

 

III. DETERMINATION OF STARCH CONTENT 

 

 Iodine Reagent Preparation 

The Iodine reagent is prepared according to the 

CLEAPSS Recipe, which involves the addition of 3 g of KI 

to 2.54 g I2 and dilution with water to reach a total volume of 

100mL.   The resulting stock solution is then diluted by a 

factor of 10 and stored in a light-protected environment. 

 

 Starch Standard Solution Preparation 

A 0.1% starch reference solution was made using 

soluble starch powder (Sigma, S9765). Specifically, 1 gram 
of the soluble starch is placed in a 100 mL conical flask and 

filled to the mark with distilled water.   The mixture is heated 

until it becomes transparent, then filtered using a filter paper.   

Following filtration, the filtrate is transferred to a standard 1L 

volumetric flask and filled to the mark with distilled water.   

Subsequently, 10 mL is aliquoted into a 100 mL volumetric 

flask and filled to the mark with distilled water, resulting in a 

concentration of 100 mg/L.   Through successive dilutions, 

solutions of 10 mg/L, 20 mg/L, 30 mg/L, 40 mg/L, and 50 

mg/L are prepared from the initial solution.   For example, to 

create a 10 mg/L standard starch solution, 10 mL of the 100 

mL starch solution is placed in a 100 mL conical flask and 
diluted with distilled water.   The same process is followed 

for the 20 mg/L, 30 mg/L, 40 mg/L, and 50 mg/L standard 

starch solutions.   Subsequently, six test tubes labelled A to F 

are obtained; 10 mL of distilled water is pipetted into test tube 

A, while 10 mL of the 10 mg/L standard solution is placed in 

test tube B, and so on until test tube E is filled.   Next, 30 μL 

of the prepared iodine reagent solution is added to test tubes 
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B to E. After allowing 3 minutes for colour development, the 

test tubes are shaken.   To establish a baseline, the absorbance 

of the distilled water in test tube A is measured at 600 nm 

using a cuvette, and the spectrophotometer is zeroed.   

Subsequently, the absorbance of samples B, C, D, E, and F 

are measured at 600 nm.   The obtained results are recorded, 

and a graph is plotted correlating absorbance with 

concentration. 
 

 Determining the Concentration of Starch in Tapioca 

Samples 

The starch concentration in tapioca samples was 

determined through a series of procedures.   Initially, the 

various tapioca samples were individually blended in a 

blender.   Subsequently, 1 gram of sample A, which had not 

been washed with water, was transferred into a 100ml conical 

flask and diluted with distilled water to the mark.   The 

resulting solution underwent heating and filtration using filter 

paper, similar to the preparation process for standard starch 

solutions.   Following filtration, the filtrate was transferred 

into a volumetric flask and diluted to the 1-liter mark with 

distilled water.   A 1ml aliquot of this solution was then 

transferred into a conical flask and diluted to the 50ml mark, 

representing a 50-fold dilution.   Subsequently, 10ml of the 

starch solution was dispensed into test tube A, followed by 

the addition of 0.3μL of iodine reagent to induce colour 

development upon shaking.   A portion of the solution was 
then pipetted into a cuvette, and the absorbance was measured 

and recorded. 

 

 Extraction of Corn Fiber from Corn 

The extraction of corn fiber from corn involved 

obtaining it as a by-product from the wet milling of corn 

seeds, subsequent to washing and pressing, and allowing the 

residue to dry. 

 

 Tapioca and Corn Fiber Blend 

 
Table 1 Tapioca and Corn Fiber Blend 

Sample Cassava Corn 

A 100 0 

B 90 10 

C 80 20 

D 70 30 

E 60 40 

 

IV. PROXIMATE ANALYSIS DETERMINATION 

OF THE TAPIOCA – CORN FIBER BLEND 

 

 Moisture Determination 

The moisture content of the cassava blend was 

determined using the AOAC method (2000). Official method 

of analysis, Association of official analytical chemist 16th 

edition AOAC international publishers. Clean and dry petri- 

dish was weighed and the weight was recorded (W1). About 
2g of the sample was weighed into the dish (W2). The petri-

dish containing the sample was transferred into an oven and 

the oven was maintained at about 105oc and dried for about 

three hours, allowed to cool and weighed. The process was 

repeated until a constant weight (W3) was obtained. The 

percentage moisture content was then calculated as follows; 

 

% moisture = 
𝑙𝑜𝑠𝑠 𝑖𝑛 𝑤𝑒𝑖𝑔ℎ𝑡 

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑏𝑒𝑓𝑜𝑟𝑒 𝑑𝑟𝑦𝑖𝑛𝑔 
 × 100 

 

=       
𝑊2−𝑊3

𝑊2 − 𝑊1
 × 100 

 

Where w1 = initial weight of empty crucible 

 

W2  = weight of crucible + sample before drying 

 

W3 = weight of crucible + sample after drying. 
 

 Ash Content Determination 

Determination of the content of the flour blends was 

carried out according to the methods of AOAC (2000) official 

methods of analysis association of official analysis chemist. 

16th edition, AOAC international publisher Washington DC. 

2g of the flour blends were weighed into the crucibles 

and their weights were recorded. The crucible containing the 

sample were placed in a muffle furnace and ignited at a 

temperature of 5500c which was maintained for three hours. 

The muffle furnace was then allowed to cool after which the 

crucible which was represented in percentage was calculated 

thus: 

 

% ash    = 
𝑊2−  𝑊1

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
    × 100 

 

 
 

 Crude Fibre Determination 
The crude fibre of the composite flour samples was 

determined according to the official methods of AOAC 

(2000) official methods of analysis association of official 

analysis chemist. 16th edition, AOAC international publisher 

Washington DC. 

 

2g of each sample were boiled under reflux in a 200ml 

solution containing 1.25g of sulphuric acid per 100ml of 

solution. The solution was filter and washed with water and 

filtrate was tested for acidity. The residue was washed 

continuously until the filtrate was no longer acidic. The 
residue was then transferred into a beaker and boiled with a 

200ml solution of 1.25% NaOH. The solution  was filtered 

and again washed. The final residue was filtered and washed 

thoroughly with hot water and twice with ethanol. The 

residue was dried in an electric oven and weighed after which 

it was incinerated, cooled and weighed. The percentage crude 

fibre was calculated as follow: 
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% crude fibre = 
𝑊2 −   𝑊3   

𝑊1   
 × 100 

 

Where w1=weight of sampled used 

 

W2=weight of crucible + residue 

 

W3=weight of crucible + ash 

 
 Crude Protein Determination 

The crude protein content of the flour blend was 

determined by the kjedhal method 1g of each of the samples 

was introduced into a digestion flask and kjedhal catalyst 

(selenium tablets) was added to the samples, 20ml 

concentrated sulphuric acid was added and allowed to digest 

over a flame for eight hours until a clear solution was 

obtained after which it was cooled. The cooled digest was 

transferred into a 100ml volumetric flask and made up to the 

mark with distilled water. The distillation apparatus was set 

and rinsed for ten minutes after boiling. 20ml of 4% boric 
acid was pipetted into a conical flask, five drops of methyl 

red indicator was added to the solution and was later diluted 

with 75ml of distilled water. 10ml of the digest was made 

alkaline with 20ml of 20% sodium hydroxide and then 

distilled. The steam exit of the distillatory apparatus was 

closed and the change of colour of boric acid solution to green 

was timed. The mixture was distilled for fifteen minutes; the 

filtrate was then titrated against 0.1N hydrochloric acid.  The 

percentage total was calculated thus: 

 

% NITROGEN = 
(100 ×N ×14 × Vf ) T

100 ×𝑉𝑎
   × 100 

 

Where N=Normality of the titrate (0.1N) 

 

Vf = total volume of the digest (100ml) 

 

T = Titre value 

 

Va = aliquot volume distilled. 
 

 Crude Fat Content 

The fat content determination was carried out using a 

Soxhlet apparatus 2g each of the composite sample were 

wrapped in separate filter and place in a soxhlet reflux flask 

which is connected to a condenser on the upper side and to a 

previously weighed oil extractor flask containing 200ml 0f 

petroleum ether. The ether was set to boil and the vapour 

condensed into the reflux flask immersing the sample 
completely for extraction to take place on filling up the reflux 

flask siphons over carrying the oil extract back to the boiling 

solvent in the flask. The process of boiling, condensation and 

reflux was allowed to continue for 4hours after which the 

defatted sample was removed. The oil extract in the reflux 

was dried in the oven at 600 for 30minutes and then weighed. 

The percentage fat was calculated as follow: 

 

% FAT = 
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑎𝑡 

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
 × 100 

 

 Carbohydrate Content Determination 

The carbohydrate content determination of the flour 

blends was calculated using the formula for food analysis and 

instrumentation: 

 

%carbohydrate = 100 - %( protein + fat + ash + fibre + 
moisture content) 

 

 Energy Value 

A weighed amount of food sample is placed inside the 

calorimeter, in a crucible. It is filled with oxygen under 

pressure. The calorimeter is immersed in a known quantity of 

water. The sample is ignited by means of electric fuse and 

heat liberated is measured by the rise in temperature. 

 

V. RESULTS 

 

The results are shown in tables and figures below 

 

 Starch Analysis 

Calibration Curve for Starch 

 

Table 2 Instrument Reading for Starch Standard 

Starch ( mg/l) Absorbance 

0 0 

10 0.059 

20 0.116 

30 0.180 

40 0.239 

50 0.298 

Sum of (X) =150 Sum of (Y) = 0.892 

Slope Reciprocal (SR) SR= ∑X/∑Y = 168.1614 
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Fig 1 Starch Calibration Curve 

 

 Initial Starch Content 

 

Table 3 Starch Content before Grated Cassava Washing 

Sample ID Abs1 Abs2 Mean mg/kg mg/100g g/100g % Starch 

        

0L 0.837 0.833 0.835 702073.8 70207.38 70.21 70.21 

        

2L 0.787 0.790 0.789 662976.3 66297.63 66.30 66.92 

        

4L 0.786 0.782 0.784 659192.7 65919.27 65.92 65.30 

        

6L 0.777 0.775 0.776 652466.2 65246.62 65.25 65.25 

        

8L 0.772 0.773 0.773 649523.4 64952.34 64.95 64.95 

        

10L 0.772 0.772 0.772 649103.0 64910.30 64.91 64.95 

        

 

Slope Reciprocal (SR) = 168.1614 

 

Extraction Ratio (ER) = 100 

 

Dilution factor (DF) = 50 

 

Therefore the multiplying factor (MF) = SR x ER x DF 

= 840807 

 

Starch (mg/kg) = Abs x MF 

 

 Proximate Analysis of Cassava and Corn Fiber Blends 

 

Table 4 Cassava and Corn Fiber Blend 

Sample Cassava Corn 

A 100 0 

B 90 10 

C 80 20 

D 70 30 

E 60 40 
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Table 4 Results for Proximate Analysis 

SAMPLE MOISTURE 

(%) 

PROTEIN 

(%) 

FAT/OIL 

(%) 

ASH 

(%) 

FIBRE 

(%) 

CARBOHYDRATE 

(%) 

ENERGY 

(Kcal) 

A (100) 13.80 1.10 1.60 0.9 2.70 80.90 342.40 

B (90-10) 13.60 1.65 1.70 1.10 2.90 79.05 338.10 

C (80-20) 13.40 4.68 1.80 1.45 3.70 74.97 334.80 

D (70-30) 13.40 5.86 2.00 1.65 3.80 73.39 334.00 

E (60-40) 13.40 6.84 2.00 1.80 3.95 72.01 333.40 

 

 
Fig 2 Fiber Content in Tapioca/Corn Fibre Blend 

 

 
Fig 3 70g Cassava (Tapioca) with 30g Corn Fiber, Showing 

Binding Properties. 

 

 
Fig 4 60g Cassava (Tapioca) with 40g Corn Fiber, Does not 

Show Binding Properties. 
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VI. DISCUSSION 

 

The data presented in Table (2) indicates that prior to 

washing the grated cassava, the starch content was measured 

at approximately 70.21%. Following the washing process 

with varying amounts of water, the starch content decreased 

to around 66.92% with 2 liters of water, 65.30% with 4 liters, 

65.25% with 6 liters, and 64.95% with 8 liters and 10 liters, 
demonstrating consistency.   This suggests a standardization 

of starch content by washing with 8 liters of water for every 

500 grams of grated cassava before the addition of fiber 

supplement and cooking. 

 

Examining Table (4), the proximate composition data 

reveals a decrease in the carbohydrate content of cassava and 

corn fiber blend, indicating no contribution of carbohydrates 

from the corn fiber.   Conversely, the percentage of fiber 

increased from 2.7% to 3.95% as the level of substitution 

increased, suggesting that corn fiber led to higher fiber levels 
in tapioca.   The fiber content also contributed to lowering the 

moisture content of the blends due to the significant presence 

of both soluble and insoluble fibers.   Moreover, the protein 

and fat content increased with the addition of fiber blend, 

while the ash content indicated an increase in inorganic 

content from the fiber.   The energy value decreased in the 

blend samples. 

 

Analysis of Fig (2), Fig (3), and Fig (4) highlights the 

importance of not only increasing fiber content but also 

considering binding capacity and crunchiness. The diagrams 

show that optimal binding and crunchiness are achieved at 
sample C, consisting of 70g of cassava to 30g of corn fiber. 

 

VII. CONCLUSION 

 

This research suggests that incorporating corn fiber into 

food products can enhance their fibre content without 

compromising essential properties such as binding capacity 

and taste.   By adding corn fibre as a supplement, the 

percentage of substituted cassava in the mixture can increase 

from 2.7% to around 3.95%, with an optimal binding ratio of 

70g tapioca to 30g corn fibre.   This new blend boasts a fiber 
content of approximately 3.8%, although it does result in a 

decrease in energy value and carbohydrate content. The 

lowered moisture content due to the addition of corn fibre 

may extend the shelf life of the product.   Furthermore, this 

study sheds light on the potential for utilizing high-quality 

corn fibre in various food items to boost their fiber content. 
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