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_________________________________________________________________________________ 

ABSTRACT— The aim of this work was to assess the impact of regular consumption of Ivorian traditional dishes on 

growing wistar rats. Thus, a nutrition test was carried out with 40 rats divided into 5 groups of 8 rats. The rats in one 

batch were fed with an Ivorian traditional dish and the control rats ingested the control dish for 22 days. At the end of 

the experiment, biological examinations allowed us to assess the state of the body's functioning. The histopathology of 

the liver and kidney of the rats was performed. The blood sugar levels of the rats who consumed the Ivorian traditional 

dishes varied between 0.79 g / l (plantain foufou with clear sauce: FFB / SC) and 0.89 g / l (yam foutou with namoukou 

sauce: FI / SNA) while that of the rats who consumed the reference dish was 0.87 g / l. The urea contents of the blood 

of the rats were between 0.22 and 0.26 g / l. They were identical to that of the control rats (0.26 g / l). The rats which 

consumed the traditional dishes had creatinine contents between 6.83 (FFB / SC) and 8 mg / l (FI / SNA) while the 

controls had a creatinine content of 7.83 mg / l. The uric acid contents of the rats fed with the Ivorian dishes varied 

between 22.5 and 26.0 mg / l while that of the control rats was 23.83 mg / l. The total cholesterol levels in the rats 

accustomed to Ivorian dishes were between 1.51 and 1.75 g / l while that of the rats having ingested the control dish was 

1.69 g / l. The triglyceride values (0.84 to 1.02 g / l) were lower than that of the rats fed with the reference dish (1.05 g / 

l). Analysis of histopathological sections of the liver and of the kidney showed no organizational abnormalities of the 

tissues. The regular consumption of Ivorian local dishes ensures the proper functioning of the consumer's body. 
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_________________________________________________________________________________ 

 

1. INTRODUCTION 

Food has always been the major concerns of human daily life [1]. This diet has the role of providing, in quantity and 

quality, nutrients for the harmonious functioning of the body, while helping to prevent diseases by excess and by default 

according to [2]. In addition, it plays a social, cultural and vital role. Therefore, it is essential to provide communities with 

adequate food that takes into account the quantity, quality and balance of food. Indeed, a balanced diet favorably influences 

nutrition in general and positively influences the body's natural aging, thereby improving the quality of life and reducing 

the incidence of certain diseases [3]. 

In addition, the industrial revolution has increased food availability and the abundance of calories made available to 

populations, with an increase in the energy intake attributed to lipids and a decrease in that attributed to carbohydrates [4]. 

This industrialization has strongly contributed to the installation of new diet habits of the populations, which have led to 

overfeeding. Some authors, such as [5], have argued that the food and nutritional transition has given rise to new, non-

communicable, slow and permissive diseases [6]. These nutritional changes have had adverse health consequences and can 

be regarded as public health problems. According to the [7], most traditional diets in developing countries were based on 

starchy staple foods, grains or roots and tubers, with a low proportion of lipids, often few animal products and high in fiber, 

especially in rural areas. A [8] to announce that traditional foods are very important components of the diet of people and 

the basis of their eating and nutritional habits. In Côte d'Ivoire [9], evaluated the nutritional effectiveness of three typical 

Ivorian dishes. In the world, in general and particularly in Côte d'Ivoire, very little research has been done in the direction 

of evaluating the impact of traditional dishes in preserving the integrity of the regulatory bodies of nutrition. 
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The present study aims to assess the impact of regular consumption of the main Ivorian traditional dishes on growing rats 

to appreciate the state of functioning of vital organs, namely the liver and kidneys.  

 

2. MATERIALS AND METHODS 

2.1. Materials  

The biological material of plant origin used consisted of four main Ivorian dishes, attiéké with red palm oil in a clear 

sauce (ATR / SC), white rice cooked in baouin sauce (RI / SBA), yam foutou with namoukou sauce (FI / SNA), plantain 

foufou with clear sauce (FFB / SC). The biological material of animal origin consisted of forty (40) growing Wistar strain 

rats. Technical equipment was also used for biological assays and for making histological sections. In addition, technical 

laboratory equipment was used to conduct the animal experiments. 

2.2. Methods 

2.2.1. Selection of experimental dishes  

Following a family food consumption survey carried out in forty-four (44) localities in Côte d'Ivoire, the main 

traditional dishes were identified, based on their frequency of consumption by members of the households visited. 

Following this preliminary work, the plantain foufou with clear sauce (FFB / SC), the yam foutou with namoukou sauce 

(FI / SNA), white rice cooked in baouin sauce (RI / SBA) and attiéké with red palm oil in a clear sauce (ATR / SC), were 

selected for animal experimentation. The reference dish (control) was obtained according to [10] with modifications. 

2.2.2. Composition of experimental dishes 

The ash contents of the Ivorian traditional dishes selected were between 5.4 % (ATR / SC) and 9.2 % (FI / SNA) while the 

protein contents were between 12.62 g / 100 g DM (ATR / SC) and 14.34 g / 100 g DM (FI / SNA). The lipid contents 

varied from 4.43 g / 100 g M.S (FI / SNA) to 31.10 g / 100 g M.S (FFB / SC). However, their total carbohydrate contents 

ranged from 45.65 g / 100 g M.S (FFB / SC) to 69.01 g / 100 g M.S (FI / SNA). The experimental dishes had variable and 

statistically different biochemical compositions (Table 1). The control dish consisted of fishmeal (herring), cornflour, 

sugar, premix (vitamin and mineral supplement), agar agar, sunflower oil and water. Its protein content was 12.62 % and 

provided an energy of 4279.07 kcal / kg (Table 2). 

Table 1: Biochemical composition of Ivorian traditional experimental dishes 

Ivorian dishes ATR/SC RI/SBA FI/SNA FFB/SC 

Ash (%) 5.4 ± 0.6c 6.4 ± 0.0b 9.2 ± 0.0a 6.2 ± 0.0b 

Protein (%) 12.62 ± 0.02d 14.19 ± 0.01b 14.34 ± 0.02a 13.55 ± 0.01c 

Fat (%) 28.06 ± 0.02c 29.78 ± 0.01b 4.43 ± 0.03d 31.10 ± 0.01a 

Total carbohydrates (%) 48.91 ± 0.59b 47.64 ± 0.03c 69.01 ± 0.05a 45.65 ± 0.01d 

Energy value (kcal/100 g MS) 498.73± 2.79c 515.41 ± 0.06b 373.33 ± 0.15d 516.78 ± 0.08a 

The values are the means of three determinations (n = 3). On each line, the values assigned the same letters are not significantly different at the 5 % 
threshold. ATR / SC: attiéké in red palm oil with clear sauce, RI / SBA: white rice cooked in baouin sauce, FI / SNA: yam foutou with namoukou 

sauce, FFB / SC: banana foufou plantain in clear sauce. 

Table 2: Composition of the witness dish 

Inputs Quantities (g /kg MS) Protein (%) Energy (kcal/kg) 

Fishmeal 176.9   

Cornflour 758.1   

Sugar 9 12.62 4279.07 

Premix 1   

Agar agar 5   

Sunflower oil 50   

Water (ml) 1000   

Premix: vitamin and mineral supplement 

2.2.3. Constitution of batches of rats and animal experiments 

The experimental study was carried out using 40 growing rats from the wistar strain, made up in five batches, consisting 

of eight rats. The model [11] was used to conduct this study. The rats were placed in individual metabolism cages with 

wire mesh bottoms. Every morning, between 7 a.m. and 8 a.m., each rat received 40 grams of the food intended for its 
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batch. These dishes were made into a dough, using one liter of water at 100 ºC for one kilogram of flour in the reconstituted 

dish. Water was served at will from a drinking trough and changed every two days. The experiment lasted 22 days, 

including 2 days for the rats adaptation and 20 days for the growth phase. 

2.2.4. Assay of blood biochemical parameters 

The automatic analyzer uses common methods of assaying biological parameters. The device has been programmed to 

take the various biological measurements. The device was zeroed with physiological water. The reagents were placed in 

the reagent compartment. The labeled samples were placed in the sample compartment at positions indicated on the screen.  

2.2.4.1. Rat blood collection and processing 

At the end of the experiment, the rats were sacrificed after anesthesia with ethyl urethane [12 - 13]. Blood samples were 

collected in dry tubes without anticoagulant. These tubes, submerged in an ice bucket, were taken to the medical analysis 

laboratory. These samples were centrifuged at 3000 rpm for 10 min in a refrigerated centrifuge at 4 ºC [14 - 13]. The serum 

was collected in hemolysis tubes and stored in a freezer at 0° C before biochemical analyzes. 

2.2.4.2. Determination of glucose content 

The glycemia was assayed according to the enzymo-colorimetric test according to [15] and [16]. This test is based on 

the principle of the oxidation of glucose. 

2.2.4.3. Determination of blood uric acid content 

The uric acid content was determined by the enzymatic method [17]. 

2.2.4.4. Determination of urea content 

This test was carried out by kinetic assay in which the onset of the reaction is linear within a defined time interval [18]. 

The initial decrease in optical density at 340 nm is proportional to the urea concentration in the sample. 

2.2.4.5. Determination of blood creatinine content 

The serum creatinine was assayed according to [19]. This test is based on a colorimetric method. Creatinine reacts with 

picrate in alkaline solution to form a yellow-orange colored complex. The reaction product was measured by a 

spectrophotometer at 492 nm. 

2.2.4.6. Determination of total blood cholesterol content 

Cholesterolemia was determined according to the enzymo-colorimetric test [15]. Cholesterol and its esters are separated 

from lipoproteins by detergents. 

2.2.4.7. Determination of HDL cholesterol content in the blood 

The supernatant obtained after centrifugation contains high density lipoproteins (HDL), the cholesterol of which is 

determined by cholesterol oxidase [15]. 

2.2.4.8. Determination of blood triglyceride content 

The determination of circulating triglycerides in the blood was carried out according to the enzymo-colorimetric test of 

[20]. In principle, triglycerides are hydrolyzed into glycerol and free fatty acids. 

 

2.3. Histological Techniques 

The different stages of the classical histology technique were applied according to the method described by [21]. Thus, 

the organ portions were fixed in 10 % formalin for 5-7 days. Each part was accompanied by an identification label bearing 

the date of collection, the name of the organ and its weight. The organ trapped in the paraffin block was cut into a series of 

7 µm thick sections using a microtome. Observations were made with a microscope. 

2.4. Statistical Analysis 

The data presented as the mean were obtained by analysis of variance using a one-way ANOVA, using IBM SPSS 

STATISTICS version 19.0 software. The comparison of the mean values was made using the Duncan's test at the 

significance level of 5 %. 
 

3. RESULTS AND DISCUSSION 
3.1. Results 

3.1.1. Blood sugar 

The blood sugar levels of the rats that have consumed the Ivorian traditional dishes and the control studied varied from 

0.79 g / l, for the rats that have ingested banana foufou in clear sauce (FFB / SC), to 0.89 g / l for rats subjected to yam 

foutou with namoukou sauce (FI / SNA). That of the rats which consumed the reference food was 0.87 g / l. The blood 
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glucose levels of the rats that consumed the different foods were statistically identical to that of the rats fed with the 

reference meal except that of the rats consuming the FFB / SC (Figure. 1). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Mean value of blood glucose in rats 

3.1.2. Urea, creatinine, uric acid 

Table 3 shows the urea, creatinine and uric acid contents in the blood of rats fed with Ivorian meals. The urea contents 

were between 0.22 g / l (FFB / SC) and 0.26 g / l (FI / SNA). The rats who ingested attiéké with red palm oil in clear sauce 

had a uremia equal to 0.23 g / l while that of the rats who consumed white rice cooked in baouin sauce was 0.24 g / l, 

whereas those fed with yam foutou in namoukou sauce had a uremia of 0.26 g / l. All these levels were statistically equal 

to that of the rats which consumed the reference food (0.26 g / l).  

The blood creatinine levels of the rats which consumed the Ivorian traditional dishes were between 6.83 mg / l (FFB / 

SC) and 8 mg / l (FI / SNA). The blood creatinine content of rats consuming attiéké in red oil (ATR / SC) was 7.33 mg / l 

and that of their congeners having ingested white rice cooked in baouin sauce (RI / SBA) was 7.5 mg / l. The rats ingesting 

the control meal had a creatinemia equal to 7.83 mg / l. The creatinemia of the rats showed no significant difference 

regardless of the food consumed. The blood uric acid values of the rats fed the food varied between 22.5 and 26.0 mg / l 

and that of the rats that consumed the reference food was 23.83 mg / l. Analysis of these values shows that the blood uric 

acid levels in rats fed the different foods studied were statistically identical to those in rats that consumed the reference 

food. 

Table 3: Urea, Creatinine and Uric Acid 

Dishes Urea (g/l) Creatinine (mg/l) Uric acid (mg/l) 

ATR/SC 0.23 ± 0.06a 7.33 ± 0.8a 26.0 ± 3.63a 

RI/SBA 0.24 ± 0.06a 7.5 ± 0.7a 22.50 ± 2.25c 

FI/SNA 0.26 ± 0.05a 8 ± 0.9a 24.50 ± 6.18b 

FFB/SC 0.22 ± 0.02a 6.83 ± 0.78a 25.0 ± 7.04ab 

CONTROL DISH  0.26 ± 0.02a 7.83 ± 0.75a 23.83 ± 2.48b 

 

 

 

3.1.3. Lipid profile 

The total blood cholesterol levels of the rats were 1.51 g / l for the rats consuming attiéké with red palm oil in clear 

sauce (ART / SC), 1.58 g / l for those having ate the yam foutou with namoukou sauce (FI / SNA). Those of the rats 

subjected to banana foufou in clear sauce (FFB / SC) and to white rice cooked in baouin sauce were respectively 1.62 g / l 

and 1.75 g / l. As for the rats fed with the control food, they exhibited a total cholesterol content of 1.69 g / l. The blood 

HDL cholesterol levels in the rats were 0.52 g / l for the rats fed yam foutou in namoukou sauce (FI / SNA) and those who 

Each value is the mean ± standard deviation of eight rats (n = 8). In each column, the values assigned the same letters are not significantly 

different at the 5 % threshold. ATR / SC: attiéké with red palm oil with clear sauce, RI / SBA: white rice with baouin sauce, FI / SNA: 
yam foutou with namoukou sauce, FFB / SC: banana foufou with the clear sauce. 
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consumed the control dish. Rats ingesting banana foufou in clear sauce (FFB / SC) and those fed attiéké in red oil in clear 

sauce (ART / SC) had the same blood HDL cholesterol content of 0.53 g / l. The HDL cholesterol content of 0.55 g / l in 

the blood corresponds to that of the rats which consumed white rice cooked in baouin sauce (RI / SBA). The levels of HDL 

cholesterol in the blood were statistically identical. The blood triglyceride content of the rats that consumed the red palm 

oil attiéké in clear sauce (ART / SC) was 0.87 g / l. That of rats fed white rice cooked in baouin sauce (RI / SBA) was 0.84 

g / l while that of rats consuming banana foufou in clear sauce (FFB / SC) was 0.86 g / l. The blood triglyceride content of 

the rats fed the control meal was 1.05 g / l. The blood triglyceride values of the rats ingesting Ivorian traditional dishes 

were lower than that of their congeners fed the control dish, except that of the rats having consumed the yam foutou with 

namoukou sauce (1.02 g / l) which was statistically identical to that of control rats. 

Table 4: Lipid balance of rats after eating the food 

Dishes Total Chol (g/l) HDL chol (g/l) Triglycerides (g/l) 

ATR/SC 1.51 ± 0.05c 0.53 ± 0.03a 0.87 ± 0.06b 

RI/SBA 1.75 ± 0.06a 0.55 ± 0.02a 0.84 ± 0.05b 

FI/SNA 1.58 ± 0.06bc 0.52 ± 0.04a 1.02 ± 0.03a 

FFB/SC 1.62 ± 0.03bc 0.53 ± 0.02a 0.86 ± 0.07b 

CONTROL DISH 1.69 ± 0.07a 0.52 ± 0.03a 1.05 ± 0.1a 

Each value is the mean ± standard deviation of eight rats (n = 8). In each column, the values assigned the same letters are not significantly different at the 
5 % threshold. ATR / SC: attiéké with red palm oil with clear sauce, RI / SBA: white rice with baouin sauce, FI / SNA: yam foutou with namoukou sauce, 

FFB / SC: banana foufou with the clear sauce 

3.1.4. Histology and histopathology of rat liver 

The appearance of the hepatic parenchyma observed in the rats fed with the reference food (Figure 2A) is the same as 

that observed in the rats having consumed attiéké with red palm oil in a clear sauce (Figure 2B), yam foutou with namoukou 

sauce (Figure 2C), white rice cooked in baouin sauce (Figure 2D) and plantain foufou with clear sauce (Figure 2E). The 

sections of the liver show normal liver parenchyma. 

3.1.5. Histology and histopathology of rat kidneys 

The results of the kidney sections show that the kidney tissue is made up of glomeruli and renal tubules which are 

specific structures of the cortex. Examination of the glomerulus shows that it is well bounded by Bowman's capsule. The 

glomerular chamber is demarcated and the capillary platoon is visible. Around the glomerulus, the renal tubules are visible 

with distinct contours and individualized bordering cells. The structure of the medullary zone indicates the presence of 

collecting tubes, namely the proximal convoluted tube and the distal convoluted tube. The sections observed show the same 

structure as that of normal renal tissue of the cortex and medulla. The observations showed no abnormalities or changes in 

the kidney tissue of the rats that consumed the control dish (Figure 3A). These same observations were made with the 

kidney tissues of rats fed with attiéké in red palm oil in clear sauce (Figure 3B), yam foutou in namoukou sauce (Figure 

3C), rice white cooked in baouin sauce (Figure 3D) and plantain foufou in clear sauce (Figure 3E).  
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Figure 2: Histopathological sections of rat liver (G x 100; Hemalum eosin: HE) 

Ah: hepatic artery; Cb: Gallic canaliculus; Ph: hepatic parenchyma; 

Th: Hepatocyte spans; Vcl: Centrilobular vein; Vp: branch of the portal vein 
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Figure 3: Histopathological sections of rat kidney (G x 400; Hemalum eosin: HE) 

CB: Bowman's capsule; Cg: glomerular chamber; Gl: glomerulus; 

Tcd: distal convoluted tube; Tcp: proximal convoluted tube 

 

3.2. Discussion  

The objective of this study was to assess the impact of the consumption of the main Ivorian traditional experimental 

dishes on biochemical parameters of the blood, liver and kidneys in growing rats. The value of assaying biochemical 

parameters in the blood in nutrition studies implies that the excess or deficit in the production of a substance synthesized 

by an organ is indicative of its dysfunction [22]. It is for this reason that blood sugar, blood uric acid, uremia, serum 

creatinine, blood triglycerides and blood cholesterol were tested. The blood sugar levels of the rats that consumed Ivorian 

traditional dishes were between 0.79 g / l and 0.89 g / l. The glycemia of the rats having consumed the differences in 

glycemia recorded could be explained by the influence of the glycemic reaction by factors such as the metabolism specific 

to each individual, the balance between carbohydrate and non-carbohydrate nutrients and the time of the blood sample in 

relation to the time of food ingestion [23]. When blood sugar levels are chronically elevated, material component synthesis 

becomes excessive and hepatic fibrosis may develop [24 - 25]. In contrast, low blood sugar could be called hypoglycemia. 
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Consumption of the main Ivorian traditional dishes under these experimental conditions did not disturb the blood sugar 

levels in the rats. 

The blood uric acid contents of the rats which consumed the Ivorian dishes are close to that of the rats which were fed 

with the control dish. An increase in the mean value of blood uric acid is thought to indicate renal failure in rats [13]. 

The blood urea values of the rats subjected to the Ivorian traditional meals were all normal because they were 

statistically identical to that of the rats fed with the reference meal (0.26 g / l). Urea comes from the breakdown of proteins 

and is excreted mainly by the kidneys. Its content reflects the overall functioning of the kidneys [26 - 27 -28]. These results 

show that the proteins were well digested. 

The creatinemia of the rats, varying from 6.83 to 8 mg / l, was normal and did not present a significant difference 

whatever the Ivorian traditional dish consumed by the rats. The blood creatinine level is an indirect marker of renal function 

[29]. Its production is relatively constant in an individual and depends only on its muscle mass. 

Changes in the level of creatinine in the blood may suggest the formation of renal cannulas [30 - 31 - 32]. It is eliminated 

only by the kidneys through the glomerulus (Pierre et al., 2010). Thus, a low production of creatinine indicates an 

abnormality in the renal physiology of these animals [33].  The similarity between the creatinine levels of the rats 

consuming the traditional dishes and the control dish indicates the maintenance of good physiology and proper functioning 

of the organs essential to the maintenance of human life [31]. 

The total blood cholesterol levels in the rats which consumed the various Ivorian traditional dishes were normal, because 

they were similar to that of the rats which ingested the control dish. The levels of HDL cholesterol in the blood were 

identical and normal, regardless of the food ingested. The normal blood cholesterol values of rats having consumed Ivorian 

dishes help to explain the absence of disturbance in cholesterol metabolism [34]. 

Indeed, these diets have low contents of lipids and saturated fatty acids. The inclusion of saturated fatty acids in the 

diet above a certain threshold is the cause of hypercholesterolemia in rats [35 - 36]. Most of the blood triglyceride values 

of rats fed Ivorian traditional foods were lower than those of rats accustomed to the control food. The blood triglyceride 

value of rats fed yam foutou with namoukou sauce was identical to that of rats ingesting the control dish. These results 

could be explained by the fact that the triglyceride content results from the balance between the production of lipoproteins 

rich in triglycerides and their peripheral purification. In other words, excess circulating triglycerides may be linked to 

excess production and / or poor purification [37]. 

Results observed with histological and histopathological sections of the liver and kidneys of the rats revealed no 

dysfunction of the liver and kidneys. These results are consistent with the assays of the blood biochemical parameters. The 

results could be explained by the absence of substances that are difficult to metabolize in these dishes [11], which would 

impose an increased activity of the liver and kidneys. Any additional activity would cause adaptations or modifications or 

even alterations in said organs. The proper functioning of the channels and the exchange system is evidenced by the absence 

of abnormalities in the sections of the kidneys and liver of the rats. Our results corroborate those of [26]. The latter 

concluded that the physiology of the rat kidneys was good. This conformity of results makes it possible to say that the 

kidneys of the rats fed with the Ivorian traditional dishes functioned without damage and their integrity would be preserved. 

It appears that the consumption of the Ivorian traditional dishes evaluated cannot be directly indexed as the cause of an 

anomaly in the organs evaluated. Hence, Ivorian traditional dishes have good nutritional qualities. Therefore, they can be 

advised, in order to ensure and maintain good health and prevent various pathologies related to nutrition. 

 

4. CONCLUSION 

The study revealed that the biological examinations carried out showed normal values in blood glucose, blood uric acid, 

uremia, creatinemia, cholesterolemia and triglyceridemia, in order to ensure and maintain good health and prevent various 

pathologies related to nutrition. Histological and histopathological examination of the liver and kidneys in rats, under the 

diet of Ivorian traditional dishes, showed healthy organs. The ingestion of the main Ivorian traditional dishes, in accordance 

with the principles of a good diet, does not affect the liver or the kidneys.  
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