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Abstract

This study was to assess the physiological
impact of boiled and baked soybean Dockounou on Wistar
rats wealthy after feed them with these diets. For this, 15
strains Wistar rats aged 50 ± 3 days and with average weight
between 55 and 60 g were fed with different diets.
Biochemical parameters of their serum and weight of organs
(liver and kidney) were performed at the end of experiment.
The glycemia content registered in serum was 0.74 ± 0.13g/L
and 0.74 ± 0.11g/L for boiled and baked soybean Dockounou,
respectively. That of cholesterol was 0.91 ±0.16g/L and 0.86
±0.15g/L and HDL was 0.65 ± 0.069g/L and 0.62 ± 0.05g/L
for the same diets respectively. Any pathological,
dysfunction and physiological abnormalities were not
identified as far as concern rat’s serum and organs. Thereby,
any significant difference at 5% level was registered between
the control diet results and those of soybean Dockounou.
Thus, the consumption of boiled and baked Dockounou is
benefit for Wistar rats’ health and also these feed can be
advised as a good diet for their use in laboratory.
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1. Introduction
Plantain is a main source of food in the world. African
production is estimated to 26.545.032 tons in 2012 [1].
According to Frisson and Sharrock [2], plantain plays an
important socio-economic role for developing countries in
tropical and subtropical regions of Eastern, Central and
West Africa, South East Asia, Central America and
southern Caribbean. Plantain is a kind of energy food that
provides 120kcal per 100g of fruit, contributes to about
70% of the dietary energy supply [3]. Plantain is a major
crop in Côte d’Ivoire with an annual production of
1.577.043 tons [1] and then set up the third rank of Ivorian
food crop after yam and cassava [4]. About feeding,
plantain is used to make various traditional dishes which the

most important are foutou, fufu, aloco, akpessi, etc. [5,6].
Otherwise, plantain is a climacteric fruit. Ethylene
production associated with absence of adequate structure of
conservation accelerates the degradation of fruits and
causing many losses estimated between 30 and 40% of the
crop [7,8].
Thus, women, to resolve their post-harvest losses,
transform senescent plantain into a dish called Dockounou
[9,10]. It is a traditional dish derived from the mixture of
senescent plantain pulp with rice or maize flour which is
boiled or baked [10,11]. A survey conducted by Akoa et al.
[12] showed his good appreciation and wide consumption
mainly from the urban. The studies of Kouadio et al. [13,14],
have improved the nutritional value of boiled and baked
Dockounou by using a mixture of senescent plantain dough
with soybean flour in proportion 80:20 which had given the
best performance in Wistar rats’ growth. This proportion, in
conservation objective, could be allowed to reduce
post-harvest losses. The chemical studies conducted by Kra
et al. [10] and Kouadio et al. [13] on these selected foods
(boiled and baked soybean Dockounou) have shown that
sugar and carbohydrate content are still high (91.14g/100g
for boiled Dockounou and 94.38g/100g for baked
Dockounou) although proteins and lipids contents have
been improved. However, it is known that excess sugar may
bring many consequences for body. Indeed, Yudkin [15]
had showed that two major carbohydrates, starch and sugars,
were discussed and related to the epidemiology of coronary
heart disease and diabetes. Also, Allen [16], had observed
that sugars alter tissue expression of uncoupling proteins,
create thus, many metabolic diseases such as diabetes,
obesity, etc. and dysfunction of liver and kidney [17]. All
these information suggests that, though soybean Dockounou
had improved the Wistar rats’ growth, it didn’t guarantee
the best state of health of these animals after consumption.
Indeed, Wistar rat is an indispensable tool in
experimental medicine, nutritional science and drug
development and has made inestimable contributions to
human health [18]. It posed morphologic and physiologic
organs which are the same rule as those of human [19,20].
Thus, the aim of this study is to determine the health

2

Nutritional Effect of Boiled and Baked Soybean Dockounou on the Wistar Rats Health Conditions

status of Wistar rat after being fed with boiled and baked
Dockounou of soybean in 80:20 proportion.

2. Materials and Methods
2.1. Sampling
Fingers of senescent plantain (Musa paradisiaca) and
grains of soybean (Glycine max) used in the production
process were purchased from Adjame’s market in Abidjan
(Côte d’Ivoire).
2.2. Obtention of Soybean Flour
Soybean flour was obtained using the method described
by Lombor et al. [21]. The soybean grains were sorted,
cleaned and blanched at 100°C for 10 min. Blanched grains
were drained, dehulled and rinsed with 500mL of water to
remove the seed coat. Rinsed seed were then dried in oven
at 80°C for 5h. Dried samples of soybean were separately
milled and sieved with a 100μm particle size sieve.
2.3. Formulation and Preparation of Soybean
Dockounou
The methods of Kra et al., Akoa et al. and Kouadio et al.
[10,22,23] were used for baked and boiled soybean
Dockounou preparation. To be done, fruits of senescent
plantain were washed, peeled and crushed in a traditional
mortar for obtain a homogenous dough. This dough was
fermented for 4 before being wrapped (at portion of 150g) in
the leaves of Thaumatococcus danieilii. The dough wrapped
was divided into two parts. One part was cooking in oven at
150°C for 1h to obtain baked Dockounou and the other part
was boiled in a saucepan with water at 100°C for 1h to obtain
boiled Dockounou. Proximate composition of boiled and
baked soybean Dockounou is indicated in Table 1.
Table 1. Proximate composition of boiled and baked soybean Dockounou.

2.4. Feed of Rats
The animal testing was done according to the method of
Adrian et al. [24] recovery by Kouadio et al. [13,14].
Experiment was conducted with young Wistar rats from the
animals’ barn of the UFR Biosciences of Félix
Houphouët-Boigny University (Abidjan, Côte d’Ivoire). The
average temperature of the room was 26 °C and the
percentage of humidity was 70%, with 12 hours of daylight
and 12 hours of darkness.
Three (3) groups of five (5) young Wistar rats each, with
average initial weight varied from 55 to 60g and 50 ±3 day’s
age, were used. They were divided in such a way: one (1)
group of five (5) young rats was submitted to control diets (C.
diet) which to the SFACI society (Société de Fabrication
d’Aliments Composés Ivoiriens) in Abidjan (Table 2), one (1)
group of five (5) young rats were submitted to baked soybean
Dockounou with the 80:20 formulation and one (1) other
group of five (5) young rats were submitted to boiled
soybean Dockounou with the same formulation.
The rats were acclimatized for three days during which
they were fed with the control diet and thereafter fed with the
different experimental diets. Rats were disposed in
individual screened bottomed cages designed separately to
feed ad libitum for fifteen (15) days.
Diets are distributed ad libitum once per day (between
6:00 to 7:00 am). Water was served at will and renewed
every three days.
Table 2. Composition of control diet (granular from (SFACI: Société de
Fabrication d’Aliments Composés Ivoiriens).
Components

Proportion

Proteins

15%

Fat

3.5%

Cellulose

12%

Carbohydrate

58%

Minerals (calcium. phosphor. etc.)

11.2%

Parameters

Boiled soybean
Dockounou

Baked soybean
Dockounou

Vitamin A

15000 UI/Kg

Vitamin D3

3000 UI/Kg

Moisture (%)

61.91

60.20

Vitamin E

10 mg/Kg

Dry matter (%)

38.10

39.80

Ash (%)

2.96

2.93

Acidity (meq/100 g)

116.66

124.33

pH

5.7

5.6

Lipids (%)

10.92

10.77

Total sugar (mg/100g)

233.88

287.24

Proteins (%)

10.80

10.62

Carbohydrate (%)

13.39

15.46

Starch (%)

11.84

13.65

Calorific energy (kcal)

165.66

171.34

Source: [23]

2.5. Collect of Blood Samples
Blood collection is performed according to Weiss et al.
[25] experimental protocol and modified by Descat [26].
The puncture of retro-orbital sinus of the animal was
performed under anesthesia. This anesthetized was held
with one hand in lateral recumbency and held by scruff of
the neck. The pressure of the thumb on the neck behind the
jaw angle allows a compression of the jugular veins venous
stasis and therefore to the head favoring filling the
retro-orbital sinus. By making a slight pull on the upper
eyelid with the index, exophthalmia was created facilitating
blood sampling by sterile Pasteur pipettes. The pipette tip
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was slowly introduced to the lateral angle of the eye.
Progression through the tissue was facilitated by printing a
slight rotation on the pipette. As soon as venous plexus
reached, blood gushed out in the periorbital area and rose in
the capillary pipette. Blood was collected in sterile
haemolysis tube with a volume range from 0.5 to 2mL
according weight and age of the animal. Before withdrawal
of the pipette, compression was released and the bleeding
stopped spontaneously when the ocular pressure was
normalized. The collected blood was stored immediately in
a coolbox containing ice (+2°C), before being sent to the
Pasteur Institute laboratory (Cocody, Abidjan) for
biochemical parameters analyses.
2.5.1. Measurement of Serum Biochemical Parameters
The blood was centrifuged at 3000trs/min for 10 min and
serum was collected into ependorfs tubes for biochemical
parameters analyses using multiparametric controller
Cobass C311 Hitachi. These parameters, built-in the
automatic analyser, were tested according to the methods
below: blood glucose was tested by glucose oxidase /
peroxidase method of Trinder, Lott and Turner [27,28];
total proteins were evaluated according to Hiller et al. [29]
and Spinreact [30] methods using the Biuret reagent;
creatinine was evaluated according to the colorimetric
method of Rasha and Ahmed [31] which is based on the
reaction of creatinine with sodium picrate in alkaline
medium; urea was evaluated according to Spinreact [32]
method by enzymatic hydrolysis of urea into ammonia and
carbon dioxide; total cholesterol was determinated by
enzymatic-colorimetric assay of Trinder [27] using complex
of cholesterol esterase, cholesterol oxidase and peroxidase;
triglycerides were determinated using method described by
[33-35] after enzymatic hydrolysis by lipases; HDL and
LDL were detected directly in the serum by using
cholesterol esterase and peroxidase according to the
modified method of Young [36]; calcium and phosphorus
were evaluated by using colorimetric assay, arsenazo III
reagent mono of Budesinky [37] and Cadwel [38].
2.6. Sampling of Animal Organs
After the blood collection, the animals were sacrificed
and a longitudinal laparotomy was performed in order to
remove liver and both kidneys. The removed organs were
dehumidified on clean toilet paper and then weighed on a
Sartorius balance (precision: 0.001 g).
2.7. Statistical Analysis
The statistical analysis of data was done by one way
Analysis of Variance (ANOVA) using the software IBM
SPSS Statistics version 20.0. Differences between means
were tested using the Duncan Multiple Range Test with 5%
level of significance.
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3. Results
Data in Table 3 presents biochemical parameters obtained
for Wistar rats fed with boiled soybean Dockounou, baked
soybean Dockounou and control diet. These results show
that there is no significant difference (P > 5%) between the
plasma glycemia, total proteins, creatinine, cholesterol and
triglycerides, calcium, phosphorus content of plasma and its
ratio of Ca/P for the rats fed with the three (3) diets. For
glycemia, values were 0.80 ± 0.06g/L, 0.74 ± 0.13g/L and
0.74 ± 0.11g/L for the control diet, boiled and baked
soybean Dockounou, respectively. Total proteins of plasma
values were 56.56 ± 7.14g/L, 57.58 ± 5.82g/L and 60.16 ±
5.18g/L, respectively. Creatinine contents were 2.6 ±
0.89g/L, 3.2 ± 0.44g/L and 3.2 ± 0.44g/L, respectively.
Cholesterol contents were 0.93 ± 0.06g/L, 2.91 ± 0.16g/L
and 0.86 ± 0.15g/L, respectively and for triglycerides, the
values were 1.20 ± 0.44g/L, 1.27 ± 0.74g/L and 1.16 ±
0.54g/L for the control diet, boiled and baked soybean
Dockounou, respectively. Data obtained for calcium were
102.22 ± 2.87mg/L, 103.32 ± 3.36mg/L and 101.46 ±
4.34mg/L for the control diet, boiled and baked Dockounou,
respectively. Phosphorus values measured were 75.44 ±
6.56mg/L, 78.76 ± 5.40mg/L and 79.00 ± 7.21mg/L for
control diet, boiled and baked soybean Dockounou,
respectively. The ratio Ca/P data were 1.36 ± 0.12, 1.32 ±
0.12 and 1.30 ± 0.17 for rats fed with control diet, boiled
and baked soybean Dockounou, respectively.
Table 3. Biochemical parameters of Wistar rats fed with control diet,
boiled and baked soybean Dockounou.
Parameters

Control diet

Boiled soybean
Dockounou

Baked
soybean
Dockounou

Glycemia (g/L)

0.80 ±0.06a

0.74 ±0.13a

0.74 ±0.11a

Total proteins
(g/L)

56.56 ±7.14a

57.58 ±5.82a

60.16 ±5.18a

Urea (g/L)

0.41 ±0.10b

0.56 ±0.17ab

0.67 ±0.12a

Creatinine (g/L)

2.6 ±0.89a

3.2 ±0.44a

3.2 ±0.44a

0.93 ±0.06a

0.91 ±0.16a

0.86 ±0.15a

1.20 ±0.44a

1.27 ±0.74a

1.16 ±0.54a

HDL (g/L)

0.55 ±0.02b

0.65 ±0.069a

0.62 ±0.05a

LDL (g/L)

0.31 ±0.05a

0.16 ±0.04b

0.17 ±0.05b

Calcium (mg/L)

103.32 ±3.36a

101.46 ±4.34a

Phosphor
(mg/L)

102.22
±2.87a
75.44 ±6.56a

78.76 ±5.40a

79.00 ±7.21a

Ratio Ca/P

1.36 ±0.12a

1.32 ±0.12a

1.30 ±0.17a

Cholesterol
(g/L)
Triglycerides
(g/L)

On the other hand, there is a significant difference
between urea, HDL and LDL according diet at P ˃ 5%. For
urea, values obtained were higher for rats fed with baked
soybean Dockounou (0.67 ± 0.12g/L) than boiled soybean
Dockounou (0.56 ±0.17g/L) and control diet (0.41
±0.10g/L). Those for HDL were higher for rats fed with
boiled Dockounou (0.65 ± 0.06g/L) and baked Dockounou
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(0.62 ±0.05g/L) than those of control diet (0.55 ±0.02g/L).
Concerning LDL content, registered value are higher for
control diet (0.31 ±0.05g/L) than boiled Dockounou (0.16
±0.04g/L) and baked Dockounou (0.17 ±0.05g/L).
Table 4 presents biometric values of rats fed with control
diet, boiled and baked soybean Dockounou. The results
show that, there is no significant difference (P > 5%)
between the liver weights of rats fed with the three (3) diets.
These values were 3.70 ± 0.45%, 3.51 ± 0.51% and 3.13
±0.51% for control diet, boiled and baked soybean
Dockounou, respectively. Concerning the kidney, results
were statistically different at 5% level. The kidney weights
of rats fed with baked soybean Dockounou were higher than
these of rats fed with boiled soybean Dockounou and
control diet. The weight varied from 0.77 ± 0.07% to 0.90 ±
0.07% for control diet and baked soybean Dockounou,
respectively.
Table 4. Organs weight of rats fed with control diet, boiled and baked
soybean Dockounou.
Diets

Control diet

Boiled soybean
Dockounou

Baked soybean
Dockounou

Liver

3.70 ±0.45a

3.51 ±0.51a

3.13 ±0.51a

b

ab

0.90 ±0.07a

Kidney

0.77 ±0.07

0.85 ±0.07

Values are mean ± standard deviation of triplicate
determinations. Values with different superscripts are
significantly different from each other at the 5% level (P > 0.05)
on the same line. P-value = 3.53
Values are mean ± standard deviation of triplicate
determinations. Values with different superscripts are
significantly different from each other at the 5% level (P >
0.05) on the same line. P-value = 0.28

4. Discussion
4.1. Biochemical Parameters Studies
The biochemical parameters represent the substances of
body concentrations are relatively constant and their degree
of variation could reveal the functional status of organism
[39-42]. Thus, the increase or decrease in production of a
metabolite could due to a malfunction in the organs such as
kidney and liver that regulate the functioning of these
metabolites [43].
The glycemia or rate of blood glucose was an important
parameter which allows detecting some diseases such as
diabetes. It is the fact that cells don’t receive glucose and
most of them are accumulated in blood. Thus, too much
sugar in blood can lead to serious health problems,
including heart disease and damage to the nerves and
kidneys [44,45]. The glycemia values of Wistar rats and
Guinea pig were located in the reference range of 0.5 1.35g/L and 0.6 - 1.25g/L [46,47]. According to the results,
there are no significant difference (P > 5%) in glycemia
contents of rats fed with control diet and these for rats fed

with boiled and baked soybean Dockounou. These rates are
between the values reported by [46]. The results showed
that soybean Dockounou consumption does not increase
blood sugar of the animals and doesn’t affect negatively the
functioning of liver and kidney which regulated the
metabolism of blood sugar in rats.
Concerning the proteins of serum, it exerts a beneficial
effect such as the maintenance of the osmotic pressure, the
transport of molecules, the plasma purifying, strengthening
the immune system and blood coagulation [30]. According
to Rerat [48], the rate of serum proteins depends on the
proteins content of the diet and can contribute to increase
the rate of urea and creatinine in serum [49]. The high
proteins diet exerts a chronic effect by inducing
hypertrophy of nephron [50] on the one hand and the low
proteins of diet can provoke malnutrition on the other hand.
The values obtained in our study (57.58 ± 5.82 and 60.16 ±
5.18 for boiled and baked soybean Dockounou, respectively)
were included in to 56 - 76g/L the reference range of Wistar
rats [46] and these of Guinea pig (46 - 62g/L) [47]. The lack
of significant difference between the rats fed with control
diet and those fed with boiled and baked soybean
Dockounou shows that the consumption of Dockounou does
not influence negatively the content of serum in proteins
during the diet experimental period.
For urea, there is a significant difference between the
various batches of rats. Urea is a product of proteins
metabolism synthetized by the liver, and is therefore
removed from the blood by the kidneys. It is freely filters
through the glomerulus, but is reabsorbed by the renal
tubules in a flow dependent fashion. The higher flow rate,
the greater amount of urea nitrogen are cleared from
circulation and eliminated through the kidneys. As a result,
the level of circulating of urea nitrogen serves as a primary
measure of kidney function [51]. The values registered
(0.56 ±0.17g/L and 0.67 ±0.12g/L for boiled and baked
Dockounou, respectively) were, in one hand, higher than
reference range of Wistar rat (0.15 – 0.21g/L) [46] and
Guinea pig (0.09 – 0.315g/L) [47] and, the other part, lower
than reference range of rabbit (6.18 – 7.35g/L) [52]. The
increase of plasma urea content could be explained by
catabolism of excess of serum proteins and by dehydration
due to the observed fasting prior to blood collection [31].
Indeed, the young rats were in a phase of growth which
demanded a strong metabolic activity. This period needs
more proteins metabolism to help with the rat growth.
Concerning creatinine, it’s a metabolite which results
from the converting in serum of creatine produced in the
cells by organs such as the brain and muscle for growth,
tissue repair and other energy dependent activities [53-55].
It is released into the blood stream and freely filtered, and
excreted by the kidneys. The serum creatinine level is
commonly used as an indicator of kidney function. It
permits to estimate the rate of glomerular filtration of
kidney which is important for elimination of creatinine
content [51]. The results obtained for creatinine in this
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study (3.2 ± 0.44g/L and 3.2 ± 0.44g/L for boiled and baked
Dockounou, respectively) were higher than those reported
for Wistar rats (0.002-0.008g/L) by [46] and for guinea pig
(0.006-0.0022g/L) by Roger [47]. This high content of
creatinine could be explained by the high increase of
muscular mass and body weight of young rats’ link to the
type of diet (good content of proteins due to the soybean),
their mainly physical activities and also by dehydration due
to the observed fasting prior to blood collection which
affects glomerular filtration [43]. The fact that there is no
significant difference in creatinine content for rats fed with
soybean Dockounou and control diet shows that this
metabolite would well regulated by rats’ kidney.
The serum rate of cholesterol and triglycerides of young
rats fed with control diet and experimental diets didn’t show
any significant difference at P > 5%. Cholesterol and
triglycerides are both fatty substances found in blood, bile
and brain tissue. They serve as a precursor to bile acids,
steroids and vitamin D. The concentrations of total
cholesterol and triglycerides in serum have been associated
with metabolic and coronary disease such as diabetes
mellitus, nephrosis, biliary obstruction and various
metabolic abnormalities due to endocrine disturbances
[56,57]. Cholesterols contents are in accordance with the
reference range of Wistar rat which is between 0.40 to
1.30g/L [46]. Thus, the values obtained for rats fed with
boiled and baked soybean Dockounou suggested a good
liver function for these substances. Therefore, consumption
of soybean Dockounou does not induce diseases such as
diabetes, obesity and cardiovascular disease for rats. These
facts revealed the good health condition of the rats fed with
boiled and baked soybean Dockounou.
About HDL and LDL levels, the results show a high
content of HDL and low content of LDL in blood of rats fed
with boiled and baked soybean Dockounou in comparison
to rats fed with control diet. The HDL and LDL values
obtained are comparable to those reported by Goutianos et
al. [58] which are respectively about 0.55g/L and 0.15g/L
for Wistar rats. In fact, Lipoprotein LDL and HDL are
different effects on coronary heart disease risk. While HDL
has a protective effect, LDL is the key factor of
pathogenesis of all atherosclerosis and coronary disease
[59,60]. Thus, low HDL levels are strongly associated with
an increased risk of coronary disease, heart disease and
coronary artery disease [61,62]. Desirable levels of HDL
concentration are considered to be a higher value of
40mg/dL. The desirable levels of LDL concentration are
considered below 77.3mg/dL. The high content of HDL
shows that soybean Dockounou consumption could protect
the body against cardiovascular diseases following an
increase in HDL cholesterol. Consequence would be the
induction of risk reduced of blood clots in the coronary
arteries (vessels supplying the heart), a phenomenon
responsible for cardiac infarction [63].
Calcium and phosphorus contents and the ratio of
calcium / phosphorus of serum didn’t show any significant
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difference (P > 5%) among rats batches subjected to
different diets. Phosphorus is essential in formation and the
maintenance of the health of bones and teeth. It takes part
in the growth, regeneration of tissue and maintains to
normal pH of blood. Also, calcium intervenes in the
formation of bones and teeth. It plays an important role in
blood coagulation, maintenance of blood pressure,
regulation of body pH and contraction of muscles [64].
Excessive phosphorus intakes elevate serum phosphorus
levels and disturb the hormonal regulation of calcium which
may result in decreasing of bone strength and an increasing
risk of fractures [65]. Also, the deleterious effects of
excessive phosphorus intake on bone increase when calcium
intake is low [66]. Therefore, adequate dietary calcium
intake is needed to overcome the harmful effects of a high
phosphorus intake on bone health [67]. Thus, Sherman [68]
recommends a ratio of calcium / phosphorus between 1 and
2g/L for rapid growth and good calcification of bones. The
fact that Ca/P ratio values obtained (1.32 ± 0.12g/L and
1.30 ± 0.17g/L for boiled and baked soybean Dockounou,
respectively) are between this range shows that the
consumption of boiled and baked soybean Dockounou
exerts a good influence in the constitution of rats’ serum in
bone’s formation. Otherwise, excess calcium intake
provokes a kidney stones and a likely increase of a
cardiovascular risk [69,70].
4.2. Biometric Parameters
Liver and kidney are organs involved in the metabolism
of nutrients. Liver provides three vital functions such as
purification function (elimination of cholesterol,
transformation of ammonia in urea, etc.), synthesis function
(coagulation factors synthesis and cholesterol synthesis, etc.)
and a storage function while kidney intervenes in the
regulation of blood pressure, elimination of toxins (with
liver and lung) and maintain, by filtration and excretion of
urine, the hydroelectric balance (homeostasis) of blood.
Thus, changing in the weight of these organs constitutes a
way to explore them indirectly in nutrition according
studies of [24].
The results of parameters measured, showed that there is
no significantly difference (P > 5%) in relative organ weight
of liver for rats fed with control diet and those fed with
soybean Dockounou. Thus, Dockounou consumption has
not induced a change in the weight of this organ. In fact,
Greaves, Amacher et al. and Juberg et al. [71-73]
considered that alterations in liver weight may suggest
treatment-related
changes
including
hepatocellular
hypertrophy (e.g., enzyme induction or peroxisome
proliferation). These values are similar to those obtained by
Amoikon et al. [74] with rats fed by fish (3.27%) and fish
associated to chromium tripicolinate (3.31%). These results
demonstrated a healthy liver function of rats fed with
soybean Dockounou.
By cons in kidney, it appeared an increase of the relative
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weight for rats fed with soybean Dockounou. The changes
in kidney weight may reflect the rate of glomerular filtration
of kidney which is important for elimination of urea,
creatinine and other metabolize substances produced [51].
Also, the stress condition, due to dehydration, can explain
the increase of kidney weight reflected by hypertrophy
which results either from an increase in the mechanical or
metabolic activity of the cell or an increased hormonal
stimulation [71,75]. Thereby, according to Werner and Inga
et al. [76,77] normal renal size varies according to the body
habitus. Also, the variation can be expressed as a function
of body weight and height. Furthermore, these authors are
reported that there is a correlation between kidney size and
body weight at birth and at adulthood. All these facts
revealed that the kidney of rats are well functioned and
exert a strong metabolic activity.

5. Conclusions
The biochemical parameters measured in the plasma of
rats fed with boiled and baked soybean Dockounou and
their organs (liver and kidney) exploration are not revealed
abnormality or malfunctions in these various metabolic
parameters and organs which were studied. It can therefore
be concluded that the consumption of this food does not
induced metabolic diseases. Moreover, the young rats’ liver
and kidney functioning had revealed a high metabolic
activity after feeding them with the cooked foods. Thus, the
rats ate compatible food to their organism which provided
them the necessary nutrients for their development that this
food can be advised for feeding the laboratory wistar rats.
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