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Abstract: Chicken diet cost represents up to 70 % of the production charges. Inputs, which are mostly imported products 

such as lysine, methionine, wheat bran are the cause of the expensive cost of foods. Wheat bran is not available in Côte 

d’Ivoire and could be efficiently substituted by cassava. Cassava is affordable and available all year round. The objective of 

this work was to determine the effects of the substitution of wheat bran by cassava flour on the growth of chickens. After 

administering ad libitum during 8 weeks the different food categories (starting and growing food), results showed that 

protein, fat, ash and calcium contents improved more with the addition of cassava for both starting and growing periods. 

The energy value of cassava-based feed was higher than that of foods containing wheat bran: 12 155 kJ / kg against 11 428 

kJ / kg for the starting food and 12 586 kJ / kg against 11 577 kJ / kg for growth, respectively. Throughout the rearing 

period, the growth of chicken fed with the cassava-based diet was much higher than that of the chicken fed with the control 

diet. In the growing food, palmitic acid was the dominant saturated fatty acids with the cassava-based diet exhibiting higher 

values of saturated fatty acids. The content of unsaturated fatty acids from cassava (48.6 %) was slightly higher than the 

control diet (47.6 %). Except magnesium, macro-element concentrations were higher in the cassava-based diet than those 

of food control. Micronutrients such as manganese and zinc had a high value in cassava-based diet than the control diet. 

Hydrogen cyanide which is in the fresh pulp at 100 mg / kg, decreased at 1.8 mg / kg of dry matter in the start food and at 

1.9 mg / kg of dry matter in the growth food. The substitution of wheat by cassava improves feed nutritional profile, also 

reduces the production cost, food industry will benefit from this up to 13, 36 % in start-up period and up to 13, 25 % in 

growing period. 
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1. Introduction 

One of the major challenges of the Ivory Coast is to 

obtain and ensure food production for a growing population. 

This food production will be achieved through the 

enhancement of agricultural products, including livestock. 

That concern led the government to initiate in 1972 a 

vigorous policy of food self-sufficiency. That policy 

focused on short-term livestock-based [1]. 

The broiler of intensive and egg production have very 

quickly had the support of farm operators to the point that 

in 2000, Ivory Coast produced 22 841 tons of meat and 

41,19 tons of eggs covering 80 % and 100 % of the national 

consumption of meat and eggs, respectively [2]. However, 

the cost of chickens feed alone accounts for 70 % of the 

costs of production [3, 4]. 

Inputs, which are mostly imported products such as 

lysine, methionine, wheat bran are the cause of the 

expensive cost of foods [5]. If we substitute these inputs for 

local products, we will bring down production costs. Wheat 

bran, a by-product of imported wheat is not available 

throughout the country. It may well be replaced by cassava, 

which has apparently equivalent energy, is cheaper and 

easily accessible anywhere any season [6, 7]. 
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The objective of this work was to determine the effect of 

the substitution of wheat bran by cassava flour. 

2. Material and Methods 

2.1. Animals 

For the study, we had 350 chicks, Hubbard strain, aged 1 

day and weighing 42 ± 1 g, purchased from FOANI 

company (Abidjan), 350 traditional breeding chicks from 

the Sahel countries and from the forest of Ivory Coast, 

conventionally called African chicks and baptised saiguè-

Sissè. 

2.2. Poultry Diets 

The composition of start-up and growth food used in this 

study is recorded in Tables 1 and 2. Chicks received food 

and drinking water ad libitum, in feeders and drinking 

trough every day according to the method of [8, 9]. The 

food of start-up (Table 1) was fed to chicks during the first 

3 weeks of rearing while; the food for growth (Table 2) was 

administered to chickens after 3 weeks to, significantly, 

increase the energy. 

2.3. Measurements 

2.3.1. Weighing Poultry 

The chicks were weighed using an electronic balance 

before feeding. They were then weighed weekly, at the 

same time (9 h), throughout the period of breeding. 

2.4. Feeding 

During the 8 weeks of rearing, rations were weighed and 

remnant feed are evaluated. 

2.5. Study of Nutritional and Energy Values of 

Formulated Food 

Amino acids content was analysed using the method of 

liquid chromatograph type BECKMAN 420 coupled with 

an integrator CR3A SHIMADZU [10]. Starch content was 

determined using the modified technique of Mc Cready 

[11], Moisture was determined gravimetrically after drying 

sample overnight at 105 °C. Lipid content was determined 

using the method of soxhlet [12, 13], fatty acids content 

was quantified using gas chromatography method [14, 15]. 

Ash was quantified after incinerating the sample in the 

muffle furnace at 550 °C overnight and minerals 

(potassium, phosphorus, iron, manganese sodium, calcium, 

magnesium, zinc, copper and silica) were analysed by 

atomic absorption spectrophotometry (Perkin Elmer, Model 

1100, Paris, France). The following method used by Young 

G [16]. Soluble sugars content was determined through the 

method described by Ashwell M and A Diplock [17]. 

Hydrogen cyanide content was determined using the 

method of Food and Agriculture Organisation, 

Metabolizable energy was calculated using the technique 

indicated by BIPEA [18]. 

2.6. Production Cost of the Food 

The prices of raw materials were collected in several 

markets of Ivory Coast: the region of "Bas-Sassandra", the 

region of Lagoons and the region of "Agneby". Prices were 

collected from 10 markets in each region, a total of 30 

markets. 

2.7. Statistical Analysis 

Statistical techniques were used to analyse the results 

[19]. Results are expressed as the mean ± standard 

deviation of several values of samples with Kyplot (version 

2.0 beta 15, ©1997- 2001, Koichi Yoshioka) statistical 

software. The data were statistically analyzed by one way 

analysis of variance (ANOVA). Means were compared by 

Turkey's test. Differences were considered statistically 

significant at *P < 0.05. All measures were done in 

triplicate. 

3. Results 

3.1. Nutritional and Energy Value of Diets 

3.1.1. Chemical Composition and Energy Value of Diets 

The chemical composition and energy of the control diet 

(wheat-based) and the cassava-based feed are shown in 

Tables 3 and 4. 

Rates of protein, fat and ash of the cassava-based foods 

improved more compared to those of control foods both for 

the start-up and for the growing period: 

In the start-up food, the difference in the nutrients 

content reached to 1% for protein and cellulose, this 

difference was about more than 2% concerning fatty matter, 

for the others nutrients, values were more or less close. 

In the growth food, the differences were noted only for 

protein, cellulose and fatty matter (value close to 1%). 

Three nutrients drawn differences between food in this 

two periods of life. Energy value was higher in the cassava 

feeds [12 155 ± 8 kJ / kg and 12 586 ± 18 kJ / kg] 

compared to, the control diet [11 428 ±9 kJ/kg and 11 577 

±129 kJ / kg]. 

3.2. Amino Acid Content of Diets 

The amino acid composition of the control diet and 

substituted diet based cassava are shown in Tables 5 and 6. 

Fourteen amino acids were identified including 7 

essential amino acids (Tables 5 and 6) which are noted with 

an asterisk (*). Alanine, aspartic acid and methionine 

contents were higher in the wheat bran based starter diet 

than in the new cassava-based starter diet. 

At the same time in the growth phase, the levels of these 

amino acids were high in the control diet (Table 6). 

However, the substituted diet based cassava appeared rich 

in essential amino acids. 

3.3. Fatty Acid Content of Diets 

The fatty acid content of diet fat are shown in tables 7 
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and 8 into two broad classes: 

- four saturated fatty acids : lauric acid (C12: 0), myristic 

acid (C14: 0), palmitic acid (C16: 0) and stearic acid (C18: 

0) ; 

- two unsaturated fatty acids, including oleic acid (C18: 

1n9) and one polyunsaturated fatty acid: linoleic acid (C18: 

2n6). 

Saturated fatty acids in the start-up food were strongly 

dominated by palmitic acid (between 30 and 45 %) in both 

control and cassava based diet. Unsaturated fatty acids in 

the start-up food of cassava had a higher amount (48.9 %) 

than the control diet based wheat (38.5%) in the same 

phase. Meanwhile, in the growing food, palmitic acid was 

the dominant saturated fatty acid. The content of 

unsaturated fatty acids from cassava (48.6 %) was slightly 

higher than the control diet (47.6 %). 

3.4. Mineral Content of Diets 

There are major elements and micronutrients in the diets 

(see Tables 9 and 10). Macro-elements, with the exception 

of magnesium, were higher in the cassava based diet than 

those in the food control. Cobalt and silica, with a weak 

value in the food, had identical values (10 ± 1 g / kg). 

Micronutrients such as manganese and zinc had a high 

value in cassava based diet around 300 and 400 mg/kg as a 

difference between starting food and growing food 

respectively. 

3.5. Hydrogen Cyanide in the Diets 

Hydrogen cyanide rate in cassava based diet is shown in 

Table 11.  That presence was respectively of 1.8 ± 0.2 mg / 

kg in the start-up food and 1.9 ± 0.1 mg / kg in food for 

growth. 

3.6. Growth Performance of Food 

Figures 1 and 2 shows the body growth curves of the 

broiler and african chicken fed with the two types of foods. 

Throughout the rearing period, the growth of chicken fed 

with the cassava-based diet was much higher. In eight 

weeks, broilers fed with the cassava-based diet weight 1882 

± 12 g, while the broiler fed with the control diet, weight 

1730 ± 15 g. 

African chicken were heavier on cassava based diet (890 

± 11 g) than on wheat bran diet (796± 9 g) 

 

Figure 1. Growth in weight of broiler chicken submitted to the control diet and cassava-based diet. 

 

Figure 2. Growth in weight of African chicken submitted to the control diet and cassava-based diet. 

3.7. Production Cost of the Diet 

Table 12 present the production costs of starting foods: 

the control diet based on the wheat (industrial type) and the 

cassava-based diet. 

The control diet (industrial type) cost is up to 152 350 F 

CFA per tonne, while the cost of the food start-up food of 

cassava amounted to 132 050 F CFA per tonne, a difference 

of 20 300 F CFA, representing 13.36 % discount. 

The growing food for its part is up to 145 250 F CFA per 
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tonne for the blank feed against 

126 900 F CFA for food made of cassava, a difference of 

18 350 F CFA representing 13.25 % cost reduction. 

3.8. Health Status of Chickens 

The health status of chickens subjected to the experiment 

was generally acceptable. The cumulative mortality rate for 

both tests is reported in Table 13. The mortality rate for 

birds on the control diet (industrial) and the cassava food 

vary between 3% and 6%: 

- with the control diet, the mortality rate of African 

chicken is 4%, while the broiler is 6%; 

- for food made of cassava, the mortality rate for African 

chicken is 3%, with 6% for the broiler. 

4. Discussion 

Mortality rates of birds during the study period are very 

low. These rates are well below the 10% limit 

recommended by [20]. These results could be explained by 

the good nutritional characteristics offered by the food 

given to animals. Indeed the food must provide some 

energy, the plastic elements and factors operating to 

maintain life [21]. 

Also, the elimination of hydrogen cyanide cassava by 

means of various treatments makes the cassava food safe 

for consumption [22, 23]. 

Thus, the weight gain of chickens fed with different diets 

based on cassava and chickens subject to the control diet 

show a significant difference both in the two phases: the 

start-up and the growth. 

Diets of starting and growing at 20 % incorporation of 

cassava have advantages compared to the control. Indeed, 

both the broiler chicken and the African chicken type, the 

curve of chicken fed with the diet containing cassava is 

above that of chicken fed with the control diet. 

This rapid growth of chicken fed with the cassava food is 

due to the energy brought by cassava and element supplied 

by the palm oil and soybean meal. Energy needs taking 

precedence over all other material requirements, any 

deficiency leads necessarily to a limitation of plastics and 

other needs regulators [24]. 

Soybean meal is important because of its richness in 

essential amino acids including lysine [25]. Also, it should 

be noted that palm oil is characterized by its high content of 

palmitic acid and energy [26]. It is well known that 

carbohydrate and fat provide energy. But in this growth 

process, the unsaturated fatty acids, including linoleic acid, 

play an essential role in body weight gain by acting 

preferentially in the fortifications of the body. So his 

absence leads a general weakness [27, 28]. 

It should be noted that the cassava based diet provides 

better benefits to the animals. Compared to the control diet 

(based on the wheat), the cassava based diet is cheaper. 

This difference in the production cost is greater with the 

start up food. The low cost of the cassava based diet 

compared to the control diet was due to the low price of 

cassava tuberous roots. The incorporation of cassava, 

however, prompted the provision of certain raw materials, 

namely palm oil, soybean meal and copra. These raw 

materials have led to the adequacy of nutritional needs and 

cost. 

With the contributions of soybean meal, the protein is 

relatively higher in the control diet. It is the same energy 

that would result from supplementation of the meal, 

coconut, oil palm and even cassava flour. 

5. Conclusion 

Concerning nutritional and energy value of diets, protein, 

cellulose and fatty matter drew differences between food 

types in the starting up as in the growth period. The energy 

value is higher for food based on cassava. Also the 

substituted diet based cassava was rich in essential amino 

acids, oligo-elements. Fed with the cassava-based diet 

induces a gain of weight for the two types of chicks. It is 

easy to conclude that the food based on cassava is a good 

option for contents and energy. In more, food based on 

cassava reduces the production cost by 15% in start-up and 

18% in growing feeding period of chickens. The effects of 

food based on cassava were positives about contents, 

energy and costs. The substitution of wheat by cassava is a 

productive option. This option could be improve and 

become one of the best solutions to breed chickens in 

guaranties. 

Table 1. Composition of diets for poultry. Source : [9] 

Ingredient Starting food (g/100g) Growing food(g/100g) 

Maize 59 59 

Wheat bran 14 16 

Cottonseed meal 13 13 

Fishmeal 12.45 10.45 

Shell 1 1 

Salt 0.3 0.3 

Vitamin complex* 0.15 0.15 

Lysine 0.05 0.05 

Methionine 0.05 0.05 

Table 2. Composition of diets substituted cassava 

Ingredients Starting food (g/100g) Growing food (g/100g) 

Maize 39 39 

Cassava 20 20 

Copra meal 1.5 1.45 

Cotton seed meal 13 14 

Soy bean meal 13.45 14 

Crude palm oil 1.5 2 

Fishmeal 10 8 

Shell 1 1 

Salt 0.3 0.3 

Vitamin complex 0.15 0.15 

Lysine 0.05 0.05 

Methionine 0.05 0.05 
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Table 3. Chemical composition and energy value of starting foods 

 Food control Cassava-based food 

Protein (%) 20.01 ± 0.7 21 ± 0.6 

Starch (%) 42.10 ± 2.2 42.70 ± 2.1 

Sugar (%) 2.70 ± 0.1 2.30 ± 0.1 

Cellulose (%) 8.10 ± 0.5 7.20 ± 0.4 

Fatty matter (%) 4.28 ± 0.2 6.01 ± 0.3 

Ash (%) 8.90 ± 0.7 9 ± 0.8 

Metabolizable energy 

(kilojoules /kg) 
11428 ± 9 12155 ± 8 

Table 4. Chemical composition and energy value of growth food 

 
Wheat-based food 

(control)* 

Cassava-based 

food* 

Protein (%) 19.04 ± 0.8 20.03 ± 0.9 

Starch (%) 43.5 ± 3.1 43.6 ± 2.9 

Sugar (%) 2.8 ± 0.1 2.5 ± 0.1 

Cellulose (%) 8.3 ± 0.6 7.7 ± 0.5 

Fatty matter (%) 4.3 ± 0.2 5.2 ± 0.4 

Ash (%) 8.5 ± 0.5 8.8 ± 0.4 

Metabolizable 

energy (KJ /kg) 
11577 ± 12 12586 ± 18 

*The results are the average of 10 tests 

Table 5. Amino acids content (g / 100 g) of the starting food 

Amino acid 
Wheat-based food 

(control) 

Cassava-based 

food 

Alanine 10.2 ± 0.4 5.4 ± 0.3 

Arginine 5.4 ± 0.2 6.1 ± 0.3 

Aspartic acid 6.4 ± 0.2 2.5 ± 0.01 

Glutamic acid 1.52 ± 0.06 2.4 ± 0.2 

Glycine 1.51 ± 0.04 3.1 ± 0.1 

Histidine 3.7 ± 0.1 6.3 ± 0.1 

Isoleucine * 8.1 ± 0.1 8.8 ± 0.5 

Leucine * 10.2 ± 0.7 12.8 ± 0.8 

Lysine * 4.4 ± 0.5 10.1 ± 0.3 

Methionine * 3.20 ± 0.1 1.92 ± 0.02 

Phenylalanine+tyrosine* 10.2 ± 1 13.8 ± 1.3 

Serine 1.52 ± 0.08 2.2 ± 0.5 

Threonine * 1.64 ± 0.02 5.03 ± 0.44 

Valine * 6.5 ± 0,3 8.6 ± 0.4 

Amino acids marked (*) are essential amino acids 

The results are the average of 10 tests 

Table 6. Amino acids content (g/100 g) of the growing food 

Amino acid 
Wheat-based food 

(control) 

Cassava-based 

food 

Alanine 9.4 ± 0.7 3.8 ± 0.3 

Arginine 5.7 ± 0.2 7.5 ± 0,4 

Aspartic acid 6.8 ± 0.3 2.07 ± 0.01 

Glutamic acid 1.62 ± 0.08 2.71 ± 0.02 

Glycine 2.23 ± 0.05 4.52 ± 0.07 

Histidine 4.14 ± 0.11 5.52 ± 0.12 

Isoleucine * 7.8 ± 0.1 9.2 ± 0.7 

Leucine * 9.40 ± 0.2 13.4 ± 0.2 

Lysine * 4.7 ± 0.5 9.4 ± 0.7 

Methionine * 4.2 ± 0.2 2.02 ± 0.04 

Phenylalanine+tyrosine* 10.17±0.9 13.57±1.2 

Serine 2.14 ± 0.07 3.41 ± 0.04 

Threonine * 1.11 ± 0.03 2.08 ± 0.02 

Valine * 5.02 ± 0.5 8.4 ± 0.2 

Amino acids marked (*) are essential amino acids 

The results are the average of 10 tests 

Table 7. Fatty acids content of the starting food 

Fatty acid 
Wheat-based food 

(control) 
Cassava-based food 

Lauric acid 4.91 ± 0.13 1.04 ± 0.02 

Myristic Acid 3.84 ± 0.15 2.36 ± 0.04 

Palmitic Acid 43.7 ± 3.8 35.9 ± 3.2 

Stearic Acid 8.5 ± 0.8 9,7 ± 0,3 

Oleic Acid 33.1 ± 2.4 33.4 ± 3.8 

Linoleic acid 5.4 ± 0.8 15.5 ± 2.1 

Saturated fatty acids 60.95 ±1.5 49 ± 2.05 

Unsaturated fatty acid 38.5± 1 48.9 ± 1.85 

The results are the average of 10 tests 

Table 8. Fatty acids content of the growing food 

Fatty acid 
Wheat-based food 

(control) 
Cassava-based food 

Lauric acid 1.88 ± 0.01 1.48 ± 0.07 

Myristic Acid 3.74 ± 0.05 2.1 ± 0.4 

Palmitic Acid 31.7 ± 2.6 36.7 ±1.8 

Stearic Acid 14.92 ±1.07 10.9 ± 0.8 

Oleic Acid 31.6 ± 2.3 39.2 ± 2.7 

Linoleic acid 16.04 ±1.05 9.4 ± 0.4 

Saturated fatty acids 52.24 ± 1.2 51.18 ± 1 

Unsaturated fatty acid 47.6 ± 2 48.6 ± 1.15 

The results are the average of 10 tests 

Table 9. Minerals content of the starting food 

 
Wheat-based food (control) Cassava-based Food 

Macro-elements (g / kg) 

Calcium 10.6 ± 0.7 11.9 ± 0.5 

Phosphorus 3.3 ± 0.5 4.7 ± 0.1 

Potassium 51.3 ± 1.1 88.2 ± 1.5 

Sodium 1.7 ± 0.1 2.3 ± 0.1 

Magnesium 30.3 ± 0.9 27.5 ± 1 

Silica 0.01 ± 0.0 0,01 ± 0,001 

 Micronutrients (mg / kg) 

Iron 8100 ± 100 7800 ± 100 

Curare 150 ± 10 110 ± 10 

Zinc 1400 ± 100 1700 ± 100 

Manganese 1100 ± 100 1500 ± 100 

Cobalt 10 ± 1 10 ± 1 

Table 10. Minerals content of the growing food 

 
Wheat-based food (control) Cassava-based Food 

Macro-elements (g / kg) 

Calcium 10.7 ± 0.9 12.4 ± 0.7 

Phosphorus 3.1 ± 0.5 4.8 ± 0.3 

Potassium 53.1 ± 1.1 84.2 ± 4.9 

Sodium 1.5 ± 0.1 2.4 ± 0.1 

Magnesium 31.5 ± 1.3 23.5 ± 1.1 

Silica 0.01 ± 0.0 0.01 ± 0.0 

 Oligo-elements (mg / kg) 

Iron 8100 ± 100 7800 ± 100 

Curare 150 ± 10 110 ± 10 

Zinc 1400 ± 100 1700 ± 100 

Manganese 1100 ± 100 1500 ± 100 

Cobalt 10 ± 1 10 ± 1 
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Table 11. Residual cyanide in cassava-based food 

 
Cassava- based food 

(starting food)* 

Cassava- based food 

(growing food)* 

Residual cyanide 

(mg / kg) 
1,8 ± 0,2 1,9 ± 0,1 

Table 12. Production cost of one tone of food 

 Cost (franc CFA / Tone) 

 Start up Growth 

Food control (based on wheat) 152 350 145 250 

Cassava- based food 132 050 126 900 

Gap 

(franc CFA/Tonne) 

20 300 

(13.36 %) 

18 350 

(13.25 %) 

Table 13. Health status of chickens 

 
Wheat-based 

food (control) 

Cassava -based 

food 

 

Number of 

breeding 

Chicken 

Chicke

n 

died 

Mortalit

y rates 

(%) 

Chic

ken 

died 

Mortality 

Rates (%) 

African 

Chiken 
350 14 4 11 3 

Broiler 350 20 6 21 6 
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