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Abstract: Cassava is emerging as a dominant staple food, primarily in the humid and sub-humid tropics of many African 

countries. It has high nutritional value and used by people where food scarcity is adverse and people are afflicted with under 

nutrition. Cassava roots and leaves are used as sources of carbohydrate, protein, vitamins and minerals. Cassava also contains 

some anti-nutrients that have an effect on human health when ingested in high amount. But, proper cooking and soaking 

overnight can detoxify the anti-nutrients before using for nutrition purposes. Bio-fortification, which increases protein, mineral 

and vitamin contents of cassava, is also utilized to minimize the anti-nutrient and carcinogenic content of the plant. The protein 

content of cassava could be improved by fortifying its powder with other crops with high protein content. 
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1. Introduction 

Cassava (Manihot esculenta Crantz) is a drought tolerant, 

staple food crop grown in tropical and subtropical areas 

where many people are afflicted with under nutrition and 

thus, it could be used as potentially valuable food source for 

developing countries. It is a perennial woody shrub 

extensively cultivated as an annual crop for its edible starchy 

tuberous root. 

Cassava (ManihotesculentaCrantz), native to Latin 

America, is increasingly grown in tropical and subtropical 

areas. It is the main source of calories in the tropics and 

income for small-scale farmers [1]. As has been Asian 

farmers are known by rice and European farmers are by 

wheat as well as potatoes African farmers are known by 

cassava [2]. Cassava (manioc or yucca, with various 

spellings) is drought tolerant and its mature roots can 

maintain their nutritional value for a long time without water 

and thus, it may represent the future of food security in some 

developing countries. These days, tropical and subtropical 

countries of Africa, Asia, and Latin America used for feeding 

of animal with an estimated total cultivation area greater than 

13 million hectares, of which more than 70% is in Africa and 

Asia [2]. Now days, it is a dietary staple in many African 

countries and is rich in carbohydrates, calcium, vitamin B, C, 

and essential minerals. 

In Ethiopia, this crop has been cultivated in the southern 

and southwestern regions for decades as an alternative food 

insecurity crop [46, 47]. The crop has been used in south 

western areas of Ethiopia mainly to tackle seasonal food 

shortage. Currently, some cassava varieties are being 

promoted in food insecure northern areas of Ethiopia. In the 

Southern Ethiopia, particularly in Amaro-Kello area, cassava 

is almost used as a staple food. In Wolayta and Sidama Zone, 

cassava roots are widely consumed after washing and boiling 

or in the form of bread or “injera” (Ethiopia staple food) 

after mixing its flour with that of some cereal crops such as 

maize, wheat, sorghum, or tef [48]. 

The nutrient composition of the plant differs based on its 

variety and age of the harvested crop, and soil conditions, 

climate, and so on. The main aim of this seminar is to review 

the nutritional value of Cassava and improving its nutrient 

content through bio-fortification.  

2. Literature Review 

Cassava (Manihot esculenta Crantz) is a root and tuber 

crop that has been identified as important food, especially in 
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Africa. In areas where cassava is a main staple, people have 

developed ways for its processing into storable products such 

as tapioca, starch, dough and gari. It plays a major role in 

efforts to alleviate the African food crisis because of its 

efficient production of food, year round availability and 

tolerance to extreme stress conditions [3]. 

Cassava has some inherent characteristics which makes it 

attractive, especially to the smallholder farmers in Ghana [4]. 

 

Figure 1. Cassava plant. 

 

Figure 2. Cassava root. 

Cassava is the third most important food in the tropics, 

after rice and maize. Its importance derives from the fact that 

its starchy, tuberous roots are a valuable source of cheap 

calories, especially in developing countries where calorie 

deficiency and malnutrition are widespread. Cassava alone 

provides the major source of dietary calories for about 500 

million people, many of them in Africa [5]. Of all the tropical 

root crops, cassava is the most widely distributed and 

cultivated root crop in different parts of Africa [6]. It is 

particularly important in those areas where food supply is 

constantly threatened by environmental constraints such as 

drought and pest outbreaks, because of its ability to grow 

under conditions considered as suboptimal for the majority of 

food crops. It can be harvested any time from 6 to 24 months 

after planting and can be left in the ground as a food reserve 

for household food security in times of famine, drought and 

war. 

Currently, cassava is the largest source of carbohydrates 

for human food in the world, and it has a high growth rate 

under optimal conditions and the tuberous roots as well as the 

leaves are used as human food, animal feed and industrial 

products [7−10]. 

Cassava roots contain high energy and high levels of some 

vitamins, minerals and dietary fiber, and contain no trypsin 

inhibitor, but create a problem due to presence of cyanide 

which is removed by postharvest treatments and cooking 

[11]. The edible green leaves of cassava are a good source of 

protein, vitamins and minerals and are often used to augment 

the rural diet [12]. Despite its importance, the research to 

improve cassava has lagged behind than that of other crops 

such as rice, wheat, maize, and potatoes. 

Its use as a potential food crop in Ethiopia has increased 

during and after the 1984 famine [13]. In Ethiopia, cassava 

grows in vast areas mainly in Southern Region [14]. The 

average total coverage and production of cassava per annum 

in Southern region of Ethiopia is 4942 hectares with the yield 

of 53036.2 tones [15]. Although its first introduction into the 

country is not yet known, the crop had been growing in 

south, south west and western part of Ethiopia for several 

years [16]. It is increasingly becoming a source of industrial 

raw material for production of starch, ethanol, waxy starch, 

bio-plastics, glucose, bakery and confectionery products, 

glue among others. 

Despite its great potential to make different food recipes, 

in Ethiopia most of the cassava produced is consumed only 

by boiling the tuber and supplied with sauce of hot 

pepper/chili (personal observation). Currently, some cassava 

collection, introduction and evaluation works have been 

initiated by the Ethiopian Institute of Agricultural Research 

(EIAR). 

The nutritional value of the roots is important because, 

they are the main part of the plant consumed in developing 

countries. Cassava roots and leaves which constitute 50% 

and 6% of the mature plant, respectively, are the nutritionally 

valuable parts of the plant [17]. The edible starchy flesh 

comprises some 80% to 90% total weight of the root with 

water forming the major components. The water content of 

cassava ranges from 60.3% to 87.1%, moisture content for 

cassava flour varies from 9.2% to 12.3% and 11% to 16.5% 

[18-21]. Water is an important parameter in the storage of 

cassava flour; very high levels greater than 12% allow for 

microbial growth and thus low levels are favorable and give 

relatively longer shelf life [22]. Cassava contains about 1-2% 

protein which makes it a predominantly starchy food. The 

protein content is low at 1% to 3% on a dry matter basis and 

between 0.4 and 1.5 g/100 g fresh weight [12, 20]. In 

contrast, maize and sorghum have about 10 g protein/100 g 

fresh weights [23]. As human food, it has been criticized for 

its low and poor quality protein content, but the plant 

produces more weight of carbohydrate per unit area than 

other staple food crop under comparable agro-climatic 

conditions. 

Cassava is an energy dense food and therefore ranked high 
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for its calorific value of 250×10
3
 cal/ ha/day as compared to 

176×10
3
 for rice, 110×10

3
 for wheat, 200×10

3
 for maize, and 

114×10
3
 for sorghum [24]. The root is a physiological energy 

reserve with high carbohydrate content, which ranges from 

32% to 35% on a FW basis, and from 80% to 90% on a dry 

matter basis [23, 19]. Raw cassava root has more 

carbohydrate than potatoes and less carbohydrate than wheat, 

rice, yellow corn, and sorghum on a 100 g basis [23]. 

The lipid content in cassava roots ranges from 0.1% to 

0.3% on a fresh weight basis, it ranges 0.1% to 0.4% and 

0.65% on a dry weight basis [20, 25]. This content is 

relatively low compared to maize and sorghum, but higher 

than potato and comparable to rice. The lipids are either non-

polar (45%) or contain different types of glycolipids (52%). 

The glycolipids are mainly galactose diglyceride. The 

predominant fatty acids are palmitate and oleate [26]. 

Cyanide is the most toxic factor restricting the 

consumption of cassava roots and leaves. There are three 

different forms of cyanogens present in cassava root and 

leaves, these are linamarin, acetonehydrin (lotaustralin) and 

free HCN. The linamarin and lotaustralin undergo a 

sequential enzymatic breakdown and the final form is toxic 

free cyanide. The total of these three forms is called 

Cyanogenic potential. Cyanogenic glycosides are effective 

defense agents against generalist herbivores including 

humans [27]. Cassava leaves have a cyanide content ranging 

from 53 to 1,300 mg/kg of DW [28, 29] and cassava root 

parenchyma has a range of 10 to 500 mg/kg dry matter, both 

of these are much higher than what is recommended [30]. 

Bitter cassava varieties, have cyanide levels higher than the 

FAO/ WHO (1991) recommendations, < 10 mg/kg dry 

matter, to prevent acute toxicity in humans. 

Several health disorders and diseases have been reported in 

cassava eating populations. Consumption of 50 to 100 mg of 

cyanide has been associated with acute poisoning and has 

been reported to be lethal in adults [31]. The consumption of 

lower cyanide amounts are not lethal but long term intake 

could cause severe health problems such as tropical 

neuropathy, glucose intolerance, and, when combined with 

low iodine intake, goiter and cretinism [32, 33]. 

The nutritional composition of cassava is dependent of 

specific tissue and on several factors like geographic 

location, variety, age of the plant and environmental 

conditions. The roots nutritional value is important because, 

they are the main part of the plant consumed in developing 

countries. 

2.1. Macronutrients 

Cassava root is an energy dense food and it produces about 

250,000 calories/hectare/d, which ranks it before maize, rice, 

sorghum, and wheat [24]. Roots contain small quantities of 

sucrose, glucose, fructose, and maltose [17]. It has two 

varieties, bitter and sweet. The sweet variety contains up to 

17% sucrose and small amounts of dextrose and fructose [20, 

24]. The cassava variety and age determines its fiber content 

in the root. Usually its content does not exceed 1.5% in fresh 

root and 4% in root flour. Essential amino acids, such as 

methionine, cysteine, and tryptophan, are very low in the root 

and arginine, glutamic acid, and aspartic acid are found in 

abundant [34]. About 50% of the crude protein in the roots 

consists of whole protein and the other 50% is free amino 

acids (predominantly glutamic and aspartic acids) and non-

protein components such as nitrite, nitrate, and cyanogenic 

compounds. 

Table 1. Amino acid profile of cassava. 

Amino acid 
Content in roots Content in leaves 

%wet Wt %dry wt %protein %wet Wt %dry wt % protein 

Arginine 0.10 0.29 11.0 0.30 1.48 5.30 

Histidine 0.02 0.07 2.60 0.13 0.66 2.30 

Isoleucine 0.01 0.03 1.00 0.33 1.67 5.90 

Leucine 0.11 0.31 11.70 0.54 2.72 9.70 

Lysine 0.02 0.07 2.60 0.37 1.87 6.70 

Methionine 0.01 0.03 1.00 0.07 0.36 1.30 

Phenylalanine 0.01 0.03 1.00 0.18 0.92 3.30 

Threonine 0.01 0.03 1.00 0.27 1.35 4.80 

Tryptophan _ 0.29 0.50 0.05 0.24 0.80 

Valine 0.01 0.04 1.50 0.20 0.99 3.50 

Alanine 0.05 0.15 5.70 0.34 1 1.70 6.10 

Aspartic acid 0.04 0.13 4.90 0.49 2.44 8.70 

Cysteine 0.003 0.01 0.40 0.04 0.21 0.70 

Glutamic acid 0.05 0.15 5.70 0.40 1.99 7.10 

Glycine 0.003 0.01 0.40 0.35 1.73 6.20 

Proline 0.01 0.03 1.00 0 0.18 0.88 3.10 

Serine 0.01 0.04 1.50 0.34 1.68 6.00 

Tyrosine 0.003 0.01 0.40 0.18 0.89 3.20 

 

2.2. Minerals and Vitamins 

Cassava roots have high calcium, iron, potassium, 

magnesium, copper, zinc, and manganese contents 

comparable to those of many legumes, with the exception of 

soybeans. The calcium content is relatively high compared to 

that of other staple crops and ranges between 15 and 35 

mg/100 g edible portion. The vitamin C (ascorbic acid) 



 Science Journal of Analytical Chemistry 2019; 7(4): 83-91 86 

 

content is also high and between 15 to 45 mg/100 g edible 

portions [24]. Cassava roots contain low amounts of the 

vitamin B, that is, thiamin, riboflavin, and niacin. The 

mineral and vitamin contents are lower in cassava roots than 

in sorghum and maize. Protein, fat, fiber, and minerals are 

found in larger quantities in the root peel than in the peeled 

root. But the carbohydrates, determined by the nitrogen free 

extract, are more concentrated in the peeled root (central 

cylinder or pulp) [34]. Table 2 shows the mineral 

concentration and content level of cassava roots. The highest 

concentration of iron, calcium and magnesium are found in 

cassava. Zinc is highest in Irish potato and manganese in 

cocoyam. Cassava and cocoyam are good sources of 

minerals, and African yam and Irish potato is the second. 

Except magnesium, water yam contains the least 

concentration of minerals. 

Table 2. Mineral element concentration in tubers. 

Mineral (ppm) African yam Water yam cocoyam cassava Sweet potato Irish potato 

Manganese 0.80 0.00 1.40 0.34 0.08 0.57 

Iron 0.00 0.00 1.23 18.80 0.00 3.60 

Zinc 0.11 0.00 0.11 0.00 0.05 0.14 

Calcium 0.32 0.10 0.39 1.11 0.06 0.09 

magnesium 8.58 10.36 9.74 12.54 6.33 8.16 

 

2.3. Processing Effects on Nutritional Value of Cassava 

Cassava processing can affect its nutritional value through 

modification and losses in nutrients of high value. Boiled 

roots are more efficient than Gari and other products obtained 

after retting of roots of cassava in keeping nutrients of high 

value. Raw and boiled cassava root keep the majority of high 

value nutrients except riboflavin and iron, but products 

obtained after retting of shucked cassava roots are richer in 

riboflavin. Fufu, is a mashed cassava root product which is 

fermented with Lactobacillus bacteria [35]. 

Medua-me-mbongis cassava's root which can be prepared 

only by boiling and prolonged washing and it is poorest than 

other cassava products except in calcium content. Processed 

cassava root loses a major part of its dry matter, 

carbohydrates, protein than the boiled one. Raw cassava root 

contains significant vitamin C, but sensitive to heat and 

leaches into water; most of cassava processing techniques 

affect its content [36]. 

2.4. Processing Techniques of Cassava Root 

Storing fresh cassava roots for long period of time is 

forbidden because, they rot within 48 hours of harvest and it 

should be processed to increase its shelf life of the product, 

reduce cyanide content and palatability. Its nutritional value 

can be improved through fortification with other protein rich 

crops [37]. The processing methods include peeling, boiling, 

steaming, slicing, grating, soaking or seeping, fermenting, 

pounding, roasting, pressing, drying, and milling. 

Table 3. Nutritional value after processing 100 g of cassava root. 

 Whole root Peeled root Boiled root 
Baton or 

Chikwangue 
Gari 

Flour (retting 

& no peel) 

Flour (retting 

& peel) 

Washed 

cooked 

Wet root (g) 100 77.0 87.6 49.2 38.5 25.3-29.6 27.9-34.0 66.80 

Fat (g) 0.1 0.1 0.04 0.02 0.2 0.04 to 0.06 0.04 to 0.12 0.03 

Dry matter (g) 40.0 32.3 28.3 21.6 29.7 21.3-25.6 20.8-28.7 19.0 

Calories 157 127 112 86 119 85-102 83-115 76.00 

Protein (g) 1 0.48 0.38 0.18 0.37 0.16-0.22 0.26-0.51 0.16 

Carbohydrates (g) 37.9 31.0 27.4 21.2 28.8 20.9 to 25.1 20.3 to 28.1 18.80 

Fiber (g) 1.3 0.6 0.5 0.4 0.6 0.4 0.3 to 0.6 0.30 

Ash (g) 0.90 0.57 0.46 0.21 0.34 0.16 to 0.19 0.24 to 0.50 0.06 

Calcium (mg) 26 13 12 7 10 6.0 to 8.0 7.0 to 15.0 11.00 

Phosphorus (mg) 47 39 31 13 18 9.0 to 11.0 10.0 to 21.0 7.00 

Iron (mg) 3.5 0.4 0.4 3.1 1.5 0.2 to 0.7 0.8 to 11.9 0.20 

Thiamin (µg) 72 31 20 10 18 6.0 to 12.0 13 3.00 

Riboflavin (µg) 34 18 16 21 15 10.0 to 12.0 8.0 to 21.0 6.00 

Niacin (mg) 0.73 0.52 0.41 0.16 0.33 0. 11 to 0.18 0.17 to 0.37 0.03 

Vitamin C (mg) 33 20 1 1 2 0 0 0 

 

2.5. Nutritional Value of Cassava Leave 

Despite being nutritionally promising, cassava leaves are 

containing endogenous anti-nutritional factors, which may 

limit their nutritive value. The presence of tannins in cassava 

leaves is thought to be a contributing factor to the low net 

protein utilization. Tannins have ability to form insoluble 

complexes with proteins thus interfering with the digestion 

process by inactivating the enzymes [38]. Cassava leaves 

contain high levels of cyanogenic glucosides than the amount 

present in the roots which is powerful inhibitor of enzyme 

catalyzed reactions and traditional processing methods such 

as pounding and grinding bring about cyanide reduction. 

2.6. Protein and Carbohydrates 

Depending on the variety of cassava, the age of the plant, 

and the proportional size of the leaves and stems, nutrient 

composition of cassava leaves vary both in quality and 
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quantity. They are rich sources of protein, minerals, vitamins 

B1, B2, and C, and carotenoids. The crude protein content is 

comparable to that of fresh egg (10.9 g/100 g) and the amino 

acid profile of cassava leaf protein is well balanced compared 

to that of the egg [34, 39]. Cassava leaves have higher 

essential amino acid content than soybean protein and they 

are sources of minerals like Ca, Fe, Mg, Mn and Zn [24]. The 

carbohydrates in cassava leaves are mainly starch, with 

amylose content varying from 19% to 24% [34]. 

Table 4. Comparison of carbohydrate in cassava leaves and others. 

Items Carbohydrate (g/100g) 

Cassava leaves 7 - 18 

Green snap beans 7.1 

Carrots 9.6 

Green soybeans 11.1 

Green leaf lettuce 2.8 

New Zealand spinach 2.5 

2.7. Minerals and Vitamins of Cassava Leaves 

Cassava leaves contains high minerals such as iron, zinc, 

manganese, magnesium, and calcium. Some variation in 

amino acid content of leaves may be attributed to differences 

in maturity of leaf, sampling, analytical methods used and 

ecological conditions. Cassava leaves are richer in thiamin 

(vitamin B1, 0.25 mg/100 g) than legumes and leafy 

legumes, except for soybeans (0.435 mg/100 g) Table 2. 

The leaves have more thiamin than other several animal 

foods including fresh egg, cheese, and 3.25% fat whole milk. 

2.8. Cassava and Selected Anti-nutrients 

On analysis of nutritional value of cassava, its roots are 

good in carbohydrate and its leaves are good in minerals, 

vitamins and fiber sources for humans. Even though it is 

good in nutrients, it contains anti-nutrients that are toxic and 

interfere with the digestibility and uptake of some nutrients. 

The most toxic substance restricting consumption of 

cassava roots and leaves is cyanide. The cyanide level 

contained in cassava leaves ranges from 53 to 1300 mg/kg 

dry matter [28]. Consumption of 50 to 100 mg of cyanide is 

acute, poisonous and lethal to adults. Lower consumption of 

cyanide is not lethal but long term intake can cause severe 

health problem like tropical neuropathy [40]. People 

ingesting cyanide and high amounts of nitrates and nitrites 

have the risk of developing stomach cancer. Cassava eating 

individuals have a high amount of thiocyanate in the stomach 

due to cyanide detoxification by the body, which may 

catalyze the formation of carcinogenic nitrosamines [29]. 

Phytate is another anti-nutrient found in cassava, (624 

mg/100 g) roots which binds cations like Mg, Fe, Ca, Zn, Mo 

interfering with mineral absorption, utilization which may 

affect its requirement and bind proteins preventing their 

enzymatic digestion [41, 42]. 

Oxalates are anti-nutrients affecting Ca and Mg 

bioavailability and form complexes with proteins, which 

inhibit peptic digestion. Oxalate ranges from 1.35 to 2.88 

g/100 g dry matter for cassava leaf meal [29]. 

2.9. Bio-fortification and Processing Methods to Improve 

the Nutritional Value of Cassava 

Fortification is the practice of deliberately increasing the 

content of an essential micronutrient that is vitamins and 

minerals (including trace elements) in a food, so as to improve 

the nutritional quality of the food supply and provide a public 

health benefit with minimal risk to health [43]. 

Bio-fortification is the process by which the nutritional 

quality of food crops is improved through agronomic 

practices, conventional plant breeding, or modern 

biotechnology. It differs from conventional fortification in 

that bio-fortification aims to increase nutrient levels in crops 

during plant growth rather than through manual means during 

processing of the crops. Bio-fortification may therefore 

present a way to reach populations where supplementation 

and conventional fortification activities may be difficult to 

implement and/or limited [37]. 

2.10. Bio-fortified Cassava, Vitamin A and Protein Value 

Cassava roots, containing crude protein about 1.5%, are 

low in protein and some essential amino acids. Many 

strategies have been proposed to improve the protein content 

of and the composition of amino acids that can be used for 

consumption purposes. Researchers have tried to improve the 

nutritional value of cassava by crossbreeding wild type 

varieties. Hybrids showed promising outcome regarding 

protein content compared to typical cassava cultivars [43]. 

Bio-fortification as a necessary vitamin A deficiency 

intervention, vitamin A malnutrition is widespread in the 

tropics, leading to irreversible blindness and severely 

exacerbating infectious diseases due to its essential role in the 

immune response. According to the WHO, an estimated 

million preschool children are affected by vitamin A 

deficiency, with 250,000 – 500,000 children becoming blind 

every year, half of whom die within a year [44]. Roots of 

commercial cassava cultivars are rich in starch, but low in 

proteins and micronutrients, including provitamin A 

carotenoids; thus bio-fortified cultivars with elevated levels of 

provitamin A are desirable. Vitamin A is a fat soluble vitamin 

playing an important role in vision, bone growth, reproduction, 

and in the maintenance of healthy skin, hair, and mucous 

membranes. Bio-fortification of staple crops with provitamin 

A carotenoids is an emerging strategy to address the vitamin A 

status of the poor. β-caroteneis contained in cassava root in 

small amounts, a provitamin A carotenoid, which can be 

converted as needed into retinal, reduced to retinol, and stored 

in the liver esterified to fatty acids. β-carotene bioconversion to 

vitamin A in the body is naturally regulated and therefore β-

carotene has little potential for toxicity compared with high 

intake of vitamin A fortified foods 

3. Materials and Methods 

3.1. Apparatus/Instrument 

Instruments used were Spectrophotometer, crucible, cotton 



 Science Journal of Analytical Chemistry 2019; 7(4): 83-91 88 

 

wool, volumetric flask, AAS, desiccator, analytical balance, 

digestion tube, Soxhlet Extraction Apparatus, mortar, pestle, 

round bottom flask, filter paper. 

3.2. Reagents/Chemicals 

All the reagents and standard used in this work were of 

analytical grade. These were: H2SO4, CuSO4, Na2SO4, boric 

acid, methyl red, HCl, NaOH anti-bumping chips. 

3.3. Sampling and Sample Preparation 

Cassava tubers were collected from a local farm and were 

properly washed with water, the peels were removed 

separately then the pulps were cut into smaller sizes. The 

samples were carefully labeled and oven dried at 40°C for 18 

hrs. Each sample was ground to its powder form using mortar 

and pestle and used for analysis. All the analysis were 

conducted in National Research Institute of Chemical 

Technology (NARICT). 

3.4. Determination of Moisture Content 

Crucible were properly washed and allowed to dry in an 

air oven at 110°C for 10 min to a constant weight. The 

crucibles were cooled in desiccators for 30 min, then 2.0 g of 

sample was accurately weighed into the labeled crucibles and 

the crucible with the sample was placed in an oven 

maintained at 105°C for 14 h. The percentage moisture 

content was calculated. 

3.5. Determination of Ash Content 

Porcelain crucibles were washed and oven dried to a 

constant weight at 100°C for 10 min and allowed to cool in 

desiccators, then labeled properly. 2.0g of sample weighed 

into porcelain crucibles and the crucibles with the samples 

were transferred into a furnace, which was set at 550 ºC for 8 

hours to ensure proper ashing. They were then removed and 

allowed to cool in the desiccators and finally weighed and 

ash content was calculated. 

3.6. Determination of Crude Fiber 

2.0 g of sample was weighed into round bottom flasks and 

labeled, 100 mL of 0.25 M H2SO4 solutions was added to the 

sample in the flask, and the mixtures were boiled under 

reflux for 30 min. The hot solutions were quickly filtered 

under suction and the residues were thoroughly washed with 

hot water until acid free. Each residue was transferred into 

the labeled flasks and 100 mL of hot 0.3 M NaOH solutions 

was added and the mixtures were boiled again under reflux 

for 30 min and filtered quickly under suction. 

The each insoluble residue was washed with hot water and 

oven dried to a constant weight at 100°C for 2hrs, cooled in 

desiccators and samples were then incinerated. Lastly, 

percentage crude fiber content was calculated. 

3.7. Determination of the Mineral Content 

Minerals were analyzed from the triple acid digestion (wet 

digestion method). 1 g of sample was weighed into a 150 mL 

beaker, and 10 mL of conc. HNO3 was added to each sample 

in the beaker and allowed to soak thoroughly. 3 mL of HClO4 

was added and the mixtures were heated slowly at first until 

frothing ceases. Heating was continued until HNO3 

evaporated the heating was stopped as charring occurred. The 

digests were allowed to cool and 10 mL conc. HCl was added 

and transferred to 50 mL volumetric flask. The volume of the 

solutions was made up to the mark with distilled water and 

minerals were measured using atomic absorption 

spectrophotometer. 

4. Results and Discussions 

The protein contents are high for non-legumes demonstrate 

the potential usefulness of cassava leaves as a source of 

protein in the tropics (Table 5). Raw cassava root are rich in 

carbohydrate than potatoes and less carbohydrate than wheat, 

rice, yellow corn, and sorghum on a 100 g basis. 

Table 5. Nutritional composition of different kinds of foods (100g) for comparison to cassava root. 

Food Water (g) 
Energy 

(Kcal) 

Energy 

(KJ) 

Protein 

(g) 
Total lipid Ash (g) 

Carbohydrate 

by d/ce (g) 

Dietary 

fiber (g) 
Sugar (g) 

Cassava, raw root 59.68 160 667 1.36 0.28 0.62 38.06 1.8 1.7 

Potato, raw 79.34 77 321 2.02 0.09 1.08 17.47 2.2 0.78 

Cereals 

Wheat flour, unenriched 11.92 364 1523 10.33 0.98 0.47 76.31 2.7 0.27 

Bread, wheat 35.74 266 1115 10.91 3.64 2.2 47.51 3.6 5.75 

Rice, unenriched 12.89 360 1506 6.61 0.58 0.58 79.34 _ _ 

Corn, sweet, raw 75.96 86 358 3.22 1.18 0.62 19.02 2.7 3.22 

Corn, yellow 10.37 365 1527 9.42 4.74 1.2 74.26 7.3 0.64 

Sorghum 9.2 339 1418 11.3 3.3 1.57 74.63 6.3 _ 

Vegetables (raw)  

Green beans 90.27 31 129 1.82 0.12 0.66 7.13 3.4 1.4 

Carrots 88.29 41 173 0.93 0.24 0.97 9.58 2.8 4.74 

Spinach 94 14 59 1.5 0.20 1.8 2.5 _ _ 

Lettuce, green leaf 95.07 15 61 1.36 0.15 0.62 2.79 1.3 0.78 

Soybeans, green 67.5 147 614 12.95 6.8 1.7 11.05 4.2 _ 

Animal products  

Raw egg (white 87.57 52 216 10.9 0.17 0.63 0.73 _ 0.71 

Cheese, Cheddar 36.75 403 1684 24.9 33.14 3.93 1.28 _ 0.52 
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Food Water (g) 
Energy 

(Kcal) 

Energy 

(KJ) 

Protein 

(g) 
Total lipid Ash (g) 

Carbohydrate 

by d/ce (g) 

Dietary 

fiber (g) 
Sugar (g) 

Milk (whole) 88.32 60 252 3.22 3.25 0.69 4.52 _ 5.26 

Raw fish (trout) 71.42 148 619 20.77 6.61 1.17 _ _ _ 

 

The water content of cassava were compared with some 

foods like potato, raw egg, raw fish, milk, soybeans, carrots, 

green beans and lettuce, and the water content of these foods 

are higher than that of cassava root. Water content cassava 

flour was much higher than cheese, sorghum, corn, rice and 

wheat which are consumed by human beings frequently in 

different countries. Cassava root has higher energy than other 

sources of energy giving food components, least in protein 

content and it has relatively rich in sugar. The water content of 

cassava root is relatively at moderate level compared to others 

which attribute and important water to the human body for 

body functionality also its ash content is lower than others. 

Table 6. Mineral content of 100 g of various foods for comparison to cassava root. 

Food Ca (mg) Fe (mg) Mg (mg) P (mg) K (mg) Na (mg) Zn (mg) Cu (mg) Mn (mg) Se (mg) 

Cassava, raw root 16 0.27 21 27 271 14 0.34 0.1 0.384 0.7 

Potato, raw 12 0.78 23 57 421 6 0.29 0.108 0.153 0.3 

Cereals 

Wheat flour, unenriched 15 1.17 22 108 107 2 0.7 0.144 0.682 33.9 

Bread, wheat 142 3.46 48 155 184 521 1.21 0.159 1.123 28.8 

Rice, white, unenriched 9 0.8 35 108 86 1 1.16 0.11 1.1 _ 

Corn, sweet, white, raw 2 0.52 37 89 270 15 0.45 0.054 0.161 0.6 

Corn, yellow 7 2.71 127 210 287 35 2.21 0.314 0.485 15.5 

Sorghum 28 4.4 - 287 350 6 _ _ _ _ 

Vegetables (raw) 

Green beans 37 1.04 25 38 209 6 0.24 0.069 0.214 0.60 

Carrots 33 0.3 12 35 320 69 0.24 0.045 0.143 0.1 

Spinach 58 0.8 39 28 130 130 0.38 0.093 0.639 0.7 

Lettuce, green leaf 36 0.86 13 29 194 28 0.18 0.029 0.25 0.6 

Soybeans, green 197 3.55 65 194 620 15 0.99 0.128 0.547 1.5 

Animal products 

Raw egg (white) 7 0.08 11 15 163 166 0.03 0.023 0.011 20 

Cheese, Cheddar 721 0.68 28 512 98 621 3.11 0.031 0.01 13.9 

Milk, whole 113 0.03 10 91 143 40 0.4 0.011 0.003 3.7 

Fish, trout, raw 43 1.5 22 245 361 52 0.66 0.188 0.851 12.6 

 

Using cassava root for nutritional value is more 

valuable than using some cereals to obtain some minerals 

like Ca, K. Using the same amount of cassava root we can 

get almost twice Calcium (16mg/100g) mineral than egg 

(7mg/100g), consuming cassava root is more beneficial 

than raw eggs, corn, wheat and rice to get calcium that is 

helpful for bone strength. In addition to this someone can 

harvest calcium, potassium from cassava, with cheap cost 

than eating potato. Wheat bread gives less than half 

mineral to our body (potassium) as compared to cassava 

roots by using equal amounts. Some animal products 

(cheese, milk), vegetables (green beans, carrots, spinach, 

lettuce) and from cereals like wheat and sorghum contain 

higher calcium mineral than cassava when used for food 

purpose, but they are expensive commercially (table 6). 

The iron content of cassava root is less than the animal 

products, vegetables and cereals; consuming cassava for 

iron mineral is advisable to eat animal products, 

vegetables or cereals than cassava. 

The protein content of cassava could be improved by 

addition of protein sources into the diet, or alternatively 

fermenting the cassava prior to adding it into the diet. 

Cassava leaves contains high minerals such as iron, zinc, 

manganese, magnesium, and calcium. 

5. Conclusions 

This review was carried out to investigate the importance and 

contribution of cassava in securing food scarcity and its proximate 

and mineral composition as it is fortified with other different 

flours. Cassava is good source of carbohydrate, vitamins and 

proteins. The minerals (micro minerals and macro minerals) are 

not equally distributed throughout the plant. Some valuable 

nutrition is accumulated in the root of the plant, carbohydrate, and 

others are accumulated in leaves of the plant, protein, vitamins. 

Cassava produces a cyanogens, which are toxic to humans and 

animals when consumed in high amount and processing can 

remove the cyanogens and anti-nutrients. But, the processing 

system can reduces some valuable nutritional values. Different 

processing methods reduce cassava’s nutritional value and the 

cyanide content, especially when the peel is removed. 
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